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2. Preamble
2.1. Text Conventions Used in this Manual

Text conventions used in this manual

Typefaces

Three different typefaces are used in this manual:
Manual text This typeface is used for text in this manual.

This one is used to show what the computer
Computer type types. Itis also used for equations, keywords (eg
*PART ) etc.

Operator type This one is used to show what you must type.

This one is used for screen menu buttons (eg

Button text APPLY )

Notation

Triangular, round and square brackets have been used as follows:
e Triangular

To show generic items, and special keys. For example: <list of integers>
<filename> <data component><return> <control Z> <escape>

e Round

To show optional items during input. For example: <command> (<optional
command>) (<optional number>)

And also to show defaults when the computer prompts you, e.g.:
Give new value (10) :

Give model number (12) :
e Square
To show advisory information at computer prompts, e.g.:

Give filename: [.key] :

THIS >>> [H for Help] :
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3. Themes for the Graphical User Interface

Themes for the Graphical User Interface

In addition to our Classic GUI theme, beginning in Oasys Suite 17.0, users can select
either a Light or Dark theme. Both of these provide a more modern look and feel for the
software, as well as offering different colour and contrast options for comfort and

accessibility.
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3.1. Setting the Theme

Setting the theme

The default software theme in Oasys Suite 21.1 is Light. This can be changed from the
Oasys SHELL by choosing from the Themes pop-up. This automatically saves the
selected theme as your preference for all programs.

LS-DYNA ENVIRONMENT DARK Themes
LIGHT
Preferences
Prepare - Analyse - Visualise - Process - Report

Manuals

PRIMER LS-DYNA’ D3PLOT T/HIS REPORTER Utilities
Status

Options... Options... Options... Batch... Support

The theme can also be set for individual programs from the Display menu in PRIMER,
D3PLOT and T/HIS or the Preferences menu (File->Preferences...) in REPORTER. This
choice is not automatically retained after exiting the program, so you must select a
theme, then select Save pref to ensure a theme is used for all future sessions.

Display Images Viewing Options
 Entities
Lighting
Colour
Swap Fore/Back
Options
Sketch Options

Saved Properties

Tuning

GUI theme: Light > Light
Dark
Classic
Save pref
Explain
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EM Preferences O it
Editing Grid Fonts and Colours ~ Date and Time Library Dasys Items Startup Theme
GLI Theme
(@ Light*
() Dark
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4. Introduction

Introduction

T/HIS is an x/y plotting program, specifically written to perform two functions:

1. To produce time-history plots from transient analyses, such as those performed
using LS-DYNA.

2. To plot any form of x/y data that is produced either by a program or by directly
typing in values.

T/HIS is a graphically driven, interactive program. Input and manipulation of data is
through a graphical user interface on systems capable of running X-Windows
applications; selections are made through "pressing buttons" using a mouse. On
machines not capable of running X-Windows it is also possible to use T/HIS in a
"command line" mode of operation; instructions are entered through the keyboard to
perform the required operations.
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4.1. Program Limits

Program Limits

There are a number of limits in T/HIS of which the user should be aware. These are

listed below:

Number of graphs
Number of curves

Number of points

Time-history blocks

Number of colours

Title

Labels

227839

T/HIS can have a maximum of 32 graphs
The number of curves is unlimited

The number of points that can be defined per curve is
unlimited.

In the interface to the LS-DYNA time-history (.th£)

file there is a limit of 100,000 items in each of the node,
solid, beam, shell and thick shell time-history blocks:
thus 500,000 items overall.

In the interface to the LS-DYNA extra time-history
(.xt£) file up to 100,000 nodal reactions (or groups of
reactions) may be processed.

By default, T/HIS curves wrap around the following six
colours in order:

WHITE RED GREEN BLUE CYAN MAGENTA

However, a further 24 predefined colours are available
if required and 6 user defined ones can be created.

The title can contain up to 80 characters.

Labels for axes and lines can contain up to 80
characters.
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4.2. Running T/HIS

Running T/HIS

Starting the code

For users on a device with a window manager T/HIS is run from the T/HIS button in the
SHELL:

m SHELL 17.0 (build &73) — d
LS-DYNA ENVIRONMENT E—-
. . Preferences
Prepare - Analyse - Visualise - Process - Report

Manuals »
PRIMER LS-DYNA T/HIS REPORTER Utilities  »

Status

Options... Options... Options... Batch... Support

If your system has been customised locally you may have to use some other command
or icon: consult your system manager in this case.

Graphics Driver
T/HIS 9.3 onwards uses a OpenGL graphics driver.

T/HIS uses 32 bit (single-precision) numbers to store and plot data.

"Batch" Mode

T/HIS can run in "batch" mode where the main application window is not displayed on
the screen. "Batch" mode is available on all platforms.

To start T/HIS in batch mode use the command line option "-batch".
e.g. thisl4_64.exe -tcf=script.inp -batch

When running in "batch" mode T/HIS will automatically exit at the end of the script
regardless of whether or not "-exit" is specified.

NOTE : All image, postscript and PDF outputs require a DISPLAY on UNIX / LINUX
systems. If you are running T/HIS in "batch" mode as part of a automatic post
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processing script then T/HIS must have a X Windows DISPLAY even though the main
window is not displayed. If the machine you are using is a server or part of a cluster
without an X-Server then T/HIS can be used with the Xvfb software.

Selecting a device when a window manager is not
running
If you are running on a non-window device, for example a Tektronix display or

emulator, you may not be able to use screen menus. Instead you will have to run in
"command-line" mode.

It is very unlikely that a user on a modern workstation will see these options, since the
machine will have a window manager and will be running in "screen menu" mode. If
they do appear it suggests that the machine and/or software are wrongly set up: see
below for suggested remedies.

If T/HIS will not start in screen-menu mode

You may be running on a device with a window manager, but still only get the
command-line prompt (and probably no menu driven _93 shell either).

This is almost certainly because of one or both of the following setup errors:

(1) The DISPLAY environment variable has not been set up, or has been set
incorrectly. This tells the X11 window manager where to place windows, and it
must be set to point to your screen. Its generic setup string is:

setenv DISPLAY <hostname>:<display number> (C shell syntax)

Where <hostname> is your machine's name or internet address, for example:

setenv DISPLAY :0 (Default display :0 on this machine)

setenv DISPLAY tigger:0 (Default display :0 on machine
"tigger")

setenv DISPLAY 69.177.15.2:0 (Default display :0, address
69.177.15.2)

You may have to use the raw network address if the machine name has not been
added to your /etc/hosts file, or possibly the "yellow pages" server hosts file.

(2) Your machine (strictly the X11 "server") has not been told to accept window
manager requests from remote machines. This is usually the case when you are
trying to display from a remote machine over a network, and you get the
message similar to:
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X1lib: connection to "<hostname>" refused by server

Xlib: Client is not authorised to connect to server

In this case go to a window with a Unix prompt on your machine, and type:

xhost +

Which tells your window manager to accept requests from any remote client. It
will produce a confirmatory message, which will be something like:

access control disabled, clients can connect from any host

If T/HIS still fails to work then please contact your system manager, or contact Oasys Ltd
for advice and help.

Command Line Mode

Command line mode is the main method of data input on non X-Windows devices.
Command line mode is also available within the X-Windows screen interface and is
accessed through the dialogue window. In command line mode the user will be
presented with a prompt which also indicates which level of the menu structure the
user is at. For example:

Defaults >

In response to the prompt a valid option must be given. These are usually a two or
three letter abbreviation of a command; for example pL is the command to plot a
graph. A list of the commands available is provided by typing M (for Menu). In addition
to commands specific to one menu there are a number of commands which have the
same effect throughout T/HIS.

Q - (Quit) Abort and return to current menu
! - Go up a level in the menu structure

/" -Return to the top level menu

; - Equivalent to a <carriage return> in a string of commands

M . Lists menu.
Several commands can be strung together on one line, separated by spaces, for

example:

/DE GR ON

Numeric data can also be included in the command line if required, for example:
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/OP ADX #1 7.2 #
Commands can be in upper or lower case.

As well as menu level commands you will be asked questions such as:

THF file to read (filename 1)°?

The default response, if one exists, is given in parentheses.
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4.3. Command Line Options

Command Line Options

Instead of starting T/HIS using the Command shell it is also possible to start T/HIS from
the command line with a number of optional input parameters. Starting T/HIS from the

command line offers a number of advantages.

e Faster start-up is possible by pre-selecting the device type.
e The input filename can be specified and opened automatically.
e Faster start-up is possible by pre-selecting the device type

Argument format:

<application name> (<arg 1>) (<arg n>) (<input filename>)

T/HIS 21.1 can be started with a number of optional command line options

Graphics
device type

-d=<device type>

€g -d=default

Valid device types are:

opengl OpenGL
tty No windows
default OpenGL

Command file
name

-cf=<filename>

€g -cf=run_1.tcf

Any valid T/HIS command file
filename

FAST-TCF input
file

-tcf=<filename>

€g -tcf=run_l.inp

Any valid T/HIS FAST-TCF command
file filename

-set=<filename>

Any valid T/HIS settings file

Settings file
€g -set=this001.set

JavaScript -js=<filename> Any valid T/HIS JavaScript file
€g -js=sort_curve.js

JavaScript ~js_arg=<argument> Any valid string.

Arguments

€g -js_arg=abc

The arguments can be accessed in the
script by using the global arguments
array.

Multiple arguments can be given to a

271839

LAST UPDATED 17 NOVEMBER 2024



T/HIS

script by using more than one -
js_arg command line argument.

LS-DYNA Model

All the files
associated with
the model are
opened and
the contents
scanned.

<filename>

€g run_1l.thf

Any filename from the analysis

This should be the last argument on
the command line.

LS-DYNA Model
list

Specify a file
containing a
list of models
for T/HIS to
automatically
open.

-model list=<filename>

€g -model List=job_list

The model list file should contain the
full pathname of one file from each
model that T/HIS should open. Each
file should be on a seperate line and it
should be the first item on each line
(other items seperated with commas
can be specified on the same line for
use with REPORTER).

Model
Database file

Specify the
name of the
default model
database file.

-mdb=<filename>

€g -mdb=database.xml

The model database file is an XML
format file that contains information
on where models are located along
with a brief description of each model
The model database can be used to
easily select multiple models..

T/HIS curve file

Specify a T/HIS
curve file
containing one
or more curves
for T/HIS to
automatically
open.

-cur=<filename>
Or —curve=<filename>

€g -cur=test.cur

T/HIS curve file
list

Specify a file
containing a
list of curve
files for T/HIS

-curve_list=<filename>
Or —curve=<filename>

€g -cur=test.cur

The curve list file should contain the
full pathname of each cure file that
you want T/HIS to open. Each file
should be on a separate line.
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to
automatically
open.

T/HIS bulk data
file

Specify a T/HIS
BDF file
containing one
or more curves
for T/HIS to
automatically
open.

-bdf=<filename>

eg -bdf=test.cur

Automatically
maximises the
T/HIS window
so that it
occupies the
full screen.

-maximise

Read THF file

-thf=<yes/no>

Read XTF file

-xtf=<yes/no>

Read LSDA
(binout) file

-lsda=<yes/no>

Read ASCII files

-ascii=<yes/no>

Specifying a
custom
"oa_pref" file.

This causes an
extra, optional
"oa_pref" file to

-pref=<filename>

<filename> must be a valid "oa_pref"
file.

If it has no path prefixed, the file is
assumed to be in the OA_INSTALL
directory. Any legal filename may be
used.

be read.

Use ELOUT -use_elout=<yes/no> By default T/HIS uses the ELOUTDET

instead of part of the LSDA file in preference to

ELOUTDET ELOUT if the LSDA file contains both.
This option can be used to force T/HIS
to use the ELOUT data when reading
Shell and ThickShell data as the
ELOUT data can be in the global
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coordinate system instead of the
element local coordinate system.

Write out data
in the ISO-MME
format (See
WRITE Options
)

-write_iso_mme

This option should be used in
conjunction with the -
iso_output _dir and -iso_config
options. A model to extract the data
from also needs to be specified. As an
example:

this.exe -write_ iso_mme -
iso_output_dir=<directory> -
iso_config=<filename>
<model filename>

Specify the
output
directory to
write data to
for the -
write_ iso_mme
option.

iso_output_dir=<directory>

Specify the
configuration
file to use for
the -

write iso_mme
option.

-iso_config=<filename>

Specify a
directory for
T/HIS to start
in.

-start_in=<directory>

Any valid directory

Set the width
of the T/HIS
graph window
(in pixels)

-Xres=<size>

eg -xres=800

Set the height
of the T/HIS
graph window
(in pixels)

-yres=<size>

eg -yres=600

Run T/HIS
without the
console
window.

-noconsole

Windows only.

Run T/HIS in
"batch" mode

-batch

For this option to work you must also
specify a command file " -

30/839
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where the
main
application
window is not
displayed on
the screen.

cf=filename " and the name of the
PTF file to open.

This option will automatically set " -
exit " sothat D3PLOT terminates
after playing the command file.

Redirect output
from the
console
window to a
file on
Windows.

To redirect
output on
Unix/Linux use
the shell
redirection
options
(typically > for
<stdout>, & for

-eo=<filename>
-eo
-eo=default

-eo=<filename> is designed for the
user to suppress the console and
redirect logfile output to the specified
filename. In order to permit multiple
sessions to coexist on the same
machine the process ID will be
appended to the <name> part of the
filename to give <name> pid.<ext>.

If plain "-eo" Or "-eo=default" are
found then filename generation is
automatic, and the first valid of:

$TEMP%\this log <pid>.txt
$TMP%\this_log <pid>.txt
$HOMESHARE%\this_log <pid>.txt

Start writing
the checkpoint
files upon
T/HIS startup

Read
checkpoint files
and Show
checkpoint
playback panel
upon T/HIS
startup.

Directory path
to write
checkpoint files

write checkpoint files=<

TRUE/FALSE >

show_checkpoint files=<

TRUE/FALSE >

checkpoint dir=<

directory >

<stderr>) $USERPROFILE$\this log <pid>.txt
will be used.

Read/Write

checkpoint

files TRUE/FALSE, turn on/off the writing of

the checkpoint files (default is FALSE)

TRUE/FALSE, turn off the initial
checkpoint files panel (default is
FALSE)

If the writing of the checkpoint files is
OFF, the reading will also be OFF.
<directory> must be a valid directory
name on your system.

If the value is <none> then the
checkpoint files are not recorded for
the T/HIS session.
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Stop and exit |-exit

after command
file

Some examples for T/HIS might be:

pathname/thisl2.exe -d=x run_2.thf (Use device X, open a .thf file)

athname/thisl2.exe -d=tt . .
I;f=batch/tcf —exit Y (No graphics, run command file)

Note that no spaces should be left in the syntax <arg>=<value>.

For example: "-d = x "isillegal.
Correct syntaxis: " -d=x "
327839
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5. Using Screen Menus

Using Screen Menus

Versions of T/HIS prior to release 6.1 only had a "command-line" interface. This has
been preserved for backwards compatibility, but a "screen-menu" interface has been
added which allows you to drive the program almost entirely with the mouse.
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5.1. Basic Screen Menu Layout

Basic screen menu layout

T/HIS runs within a single window, owned by the window manager, which has several

sub-windows inside it. A typical T/HIS session will look like this:

—'“__

o T

File Graphs Plotting Functions Display Images Options

B Plotting Display ] [

Style

F'age Number et 1= 1 w1 e

Operate Matm
Macros > | Title/Axes
Graps

m:mmm
[None |

LGOS : BELT TEST LGOS : BELT TEST
800.000 ; t
| - == -
T 6000007 — ! ] I I
2 I “E-' T = - -
& 4000001 — ! g I
2 ! S 0.000] Sl
& - 2 | | |
£ 200,000 o
=] | B4000] — - - - -k - - -
! | | |
0.000 ] l l l l ] l ]
-8.000
0.00 002 004 006 008 0.10 0.00 002 004 006 008 0.10
Time Time

= Disp x - Node 1343 (%)
= Disp % - Mode 1344
Disp x - Node 1345

—Disp y - Node 1343
— Disp y - Node 1344
— Disp iy - Node 1345

E| Plotting Display Sl Plotting Display EE
LGOS : BELT TEST LGOS : BELT TEST
0.000 = f f t t ' f
! ! goo000f — —'—---1--d--4L--
= | | = | |
g | | g | |
o 400001 — 7T T 7 T T NS T T T & 400000 — —I— — I
[ 5] |5
] | | o | |
[»5 [=3
0 | | o | |
a | 72000007 — — )~ — — iy
B0000T ~ T 7T T T T T NS |
| | | | 0.000 1 at
000 002 004 006 008 0.10 200 002 004 006 008 0.10
Time Time
—Disp z - Node 1343 — Disp mag - Node 134
— Disp z - Node 1344 — Disp mag - MNode 134
Disp z - Node 1345 — Disp mag - Node 134
B Global Commands
PLOT POINT
ZOOM |AUTOSCALE| CENTRE
MANUAL | STOP | TIDY

<= Undock
Blank...

Curve Manager

conaense|
Tave_|

Curve Rang Select
Curve | | Curve |

[

Delete... ™
Labels...r
Sort by :

D

Ji 1 Rl Disp x - Node 1343 (%)
02 R -aDisp x - Node 1344
3 Jal|Disp x - Node 1345
0 E®os, e
I - [T AT
| 6 JRcaDisp y - Node 1345
7 AR |Disp z - Node 1343
08 - fa Disp Z - Node 1344
9 JRem|Disp z - Node 1345

10 JR=m Disp mag - Node 1343
| Erra
Dlr-‘.p mag - Node 1345

13
14
15
16
1
19

+

Curve ID

Label

—e—

=
-4

The various sub-windows always exist within the master window, and may be moved

and resized at will inside it. They will keep their relative size and

position as the master

window is changed in size and/or shape, and will reappear after the main window is de-

iconised.

The default layout of the main sub-windows is as follows:
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Craphics Atea

Mlain M e Options

Mlenu Area

Dialogue and List

Global Commands

These windows cannot be dismissed. A brief description of their functions is:

Main Menu
Options

Graphics area

Dialogue &
list

Menu Area

Global
Commands

Provides access to the majority of the commands and options
available in T/HIS through a series of sub menus (see Main Menu ).

Is where graphs are drawn. In T/HIS 21.1 this area can contain a
maximum of 32 graphs ( see Graphs and Pages ). Alternatively if
graphs have been organised into pages (see Page Layout ) then this
area will display a single page of graphs.

Allows "command-line" input and output, also provides a listing area
for messages.

Displays the commands and options associated the current selection
from the main menu options.

Gives access to commonly used commands (see Global Commands
and Pages).

While you are free to reposition these master windows it is recommended that you
keep to this default layout. This is because when further sub-windows appear their
position and size is designed assuming this layout, and aims to obscure as little useful
information as possible.
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5.2. Mouse and Keyboard Usage for Screen Menu
Interface

Mouse and keyboard usage for screen-menu
interface

All screen-menu operations are driven with the left mouse button, with the following
exceptions:

(a) Text in the dialogue area and text boxes requires keyboard entry.
(b) Text strings saved in the cursor "cut" buffer may be "pasted" into dialogue areas and
text boxes using the middle mouse button.

The primitive "widgets" in the menu interface are used as follows:

BUTTONS:

Screen buttons are depressed by DISMISS APPLY HELP

clicking on them, but action only takes
place when the mouse button is The following checkpoint file(s) have been found
released, so it is safe to drag the

(depressed) mouse around the screen.

Buttons may also be greyed out to indicate that the option is not currently available.

Buttons with " ... " after them will usually invoke sub-menus.
Line Label " | ine Label
"Popup” window invocation : Buttons with an " >" ST
symbol may be selected normally with the left mouse -
. . . -Axis Label
button, but if the right mouse button is depressed over —
B, " "o . . Title
them it will invoke a "popup" window. Holding the right
mouse button down move the cursor into this window to
make a selection, or move elsewhere and release the
button to deactivate the popup.
SLIDERS:
1 Faint Mumber 1000
. u r
Sliders are moved by clicking on the slider 783

button itself, and then dragging it to a new
position. They may also be moved automatically
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by clicking on, and holding down, one of the
arrows at either end.

Contact Tes 1

TEXT BOXES:

To enter text in a text box: first make it "live" by clicking on it, then type in text, then
type <return> to enter the string. Clicking on a "live" box for a second time is exactly
the same as typing <return>, so clicking twice on a box effectively enters its current
contents. You can use the left and right arrow keys for line editing within a box: text
entry takes place after the current cursor position.

RADIO BOXES [t [
1 x2 HFH

A"radio" set is provided where only one selection is possible from

a range of options. In this example the postscript laser output has b @

been set to a single image per page. I 44 BH

MENU SELECTIONS:

Menus of items are used when you need to make one or =
more selections from a (potentially) long list. Click on the row
you want to select: clicking on a row that is already selected
will have the effect of unselecting it. When the list is too long
to display in the window you can use the vertical scroll-bars to
move up and down it.

Enties =
Sort By Model «

T

A range of items may be selected by either

1) Click on the first item and hold down the mouse key,
drag the mouse to the last item in the list. All items
between the first and last including the first and last are
selected.

or

2) Click on the first item, hold down the SHIFT key and click W1 MNode
on the last item in the list. All items between the first
and last including the first and last are selected.
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5.3. Dialogue Input in the Screen Menu Interface

Dialogue input in the screen menu interface

The full command-line capability is preserved when T/HIS is running in screen-menu
mode, and you are free to mix command-line and mouse-driven input at will. There are
some situations in which command-line input is more efficient: for example when
entering lists of explicit entities.

Commands are entered in the dialogue box:

-#*ji

ing MODEL : 2
ning THF file
.0 THF datahasze opened
completed

F database opened
mpleted

= | [~

As this example shows the dialogue box is also used for listing messages, warnings and
errors to the screen. It can be scrolled back and forth (its buffer is 200 lines long) to
review earlier messages. The following colours are used:

Normal messages and Yellow
prompts

Text typed in by you White
Warning messages Magenta
Error messages Red

There is a minor limitation when mixing command-line and screen-menu mode: you
cannot perform the same function simultaneously in both modes. If you attempt to do
so you will get the message:

WARNING: recursive access attempted
And you will not be permitted to continue.

For T/HIS 20.0 onwards, we have now also added the ability to use the Up and Down
arrow keys in order to cycle through previously issued commands that you have
entered into the Dialogue window. Currently only the last 50 commands are stored in
memory. Commands issued after this 50 limit will remove the oldest issued commands
first from the list.
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5.4. Window Management in the Screen Interface

Window management in the screen interface

Moving, resizing and scrolling of windows is based on the conventions used in the Motif
Window Manager.

To move a Click down on its title bar, then drag the window to where you want
window: it to be. A "rubber-band" outline moves to show the window's
current position.

To resize a Either
window:

Click on a border bar to move just that side, or on a corner bar to
move both sides attached to that corner. Again, a rubber-band
outline shows you the new shape.

or

Use the MAXIMISE button in the top right hand corner of the
window to increase the size of the window to the largest possible

Size.
To scroll a If a window has got too small for its contents then horizontal
window: and/or vertical scrollbars will appear. Click on a scrollbar slider

and move it to the desired position, the window contents will
scroll as you do so. Alternatively click on the arrows at either
end of the scrollbar for timed motion in that direction.

To minimise a Click on the button Zlin the top right hand corner of the
window: window. When a window has been iconised it will appear in the
ICON area at the bottom of the screen.

Torestore a Iconised windows may be restored by clicking on the icon in the
window: ICON area.

39/839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

5.5. Common Borders for graphics windows

Common Borders for graphics windows

When a page contains more than one graphics window these are laid out in a cellular
grid as defined in the Window Layout section. This leads to "common borders" between
adjacent windows. From T/HIS 19.0 onwards it is possible to drag this common border
with the mouse in a way that resizes windows on both sides of the border as shown in

the following images.

Move the mouse (don't depress a button) over a border region between two windows.
This will highlight the drag areas in which a "click and drag" operation will move
borders. In order to control which borders are dragged, three zones - coloured pink,
blue and green - are shown and these have the following meanings:

Pink zone defines a common border
between exactly two adjacent

— [G1 =  Plotting Displa__DI— G2 »  Plotting Displa_-D

Common vertical
border between
0.0

1
. G18 G2 o % il i Sl Bl B
windows. . . ] T S
-0.8 0.0 0.8 I -8 -04 00 04 028
—(G3» Poting Displa ] — (G4 »| Piottng Displa ]
. . 1 1 1 1 1 1 1 1
o M= T TIT T T AT e T TIT 7T T
[ 1 [ [ 1 [ 1 [
-0.8 0.0 0.5 o0& -04 00 04 03
(Horizontal and vertical borders
behave the
same way. A horizontal border is
shown
here. The example on the right shows
a
vertical border being moved.)
—(Gi» Phting Display Auto Bla L] —(G2» P~ [J
Dragging in this pink region border Only this
moves only that common border ! ! I common L
. per t—=—1m =41 border ¢0_]’I__'I'__I
between the two windows. L 1 1 moves L
-8 -4 0.0 -0.8 0.0 0.8
So in this example, the vertical border
between G1 and G2 is moved, but that | | (&2 Peting Dsgia™L] =(csf  Pottng  pispa ™[]
between G3 and G4 is unchanged. | | |
1 1 1 1 1
sor - " "I = — 11 [vXv) ol el i At Rl '
[| ] [| | ] [| ] [|
-0.3 0.0 0.8 -08 -04 00 04 03
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—(Giw Potng Displa  1|—[GZ »| Piottng  Displa L]

Blue zones define a common border c cal
. . . ommon vertica
extending the full height or width of I border between

: 00T I ~ G1/G2 and G3/G4
the page as appropriate. e

-0.8

—(G3» Pioting Dispa LIl — (G2 » Piottng Displa L]

sor - " <1 = — 11 [vX1) il el i At Rl
L 1 L [ 1 L 1 L
-0.3 0.0 0.8 -08 -04 00 04 03
(Both blue zones have the same effect,
it
doesn't matter which end you use.)
Dragging in the blue zone moves all —(Gi» Pottng Dispay Auto Bla~ L] —[Gz» P~ L
windows on either side of the border The entire border
in the appropriate direction. In this ! ! between G1/G2 r_r_!
. 0o T = TF T “and G3/Gd moves of1T T F T 7
example, all four windows are moved. 1 1 1 1 1
08 04 == 15 00 08

= [G3 » Plotting  Display Autu_Bh|-|;|_ = (G4 » PH-D

1 1 1 1 1 1 1
T -—"rFr—"A--r- ol -1

1 1 1 1 1 1 1
08 04 00 04 08 00 08

—(Giw Poting Displa LIl— [GZ »| Piotting Displa ]
Green zones define two common
borders extending both horizontally Common vertical and
and vertically to the full width and horizontal borders

between all windows

height of the page 08 -04 00 04 08

—(G3w Pioting Displa LI§— (G2 » Fiotting Displa L

porE T T I T T o T I T 71T
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(Both green zones have the same
effect, it
doesn't matter which end you use.)

Dragging in the green zone moves all
windows on either side of the border
in the appropriate direction. In this

example, all four windows are moved.

O

— [G1 »  Plotting Display Auto_Blank =0 — GZw

J_ 1 __ L __1_
1 | 1 1 1
1 1 1 1 1

[ —
1

- -l - — L
1

Ll - — 1 - L

0aT

00T ~ -~ Both vertical and horizontal 0

borders between all windows
L _— _ are moved

08T g : =" I

|

—(G3» FPiottng Display Auto Blank L1 —(Gas LI

- =1

i
=
5
=
=

0.8

ook me —gi— —gn - =T -z 1 ol oo o

When windows are not the
same size:

In this example G5 is twice the
width of G3 and G4 above it so
there is no single common
border between G3/G5 or
G4/G5. In this situation, there
will be no pink zone, only blue
and green.

—(G3» Fiting Dispa L] —[G2» Poting Displa ]

o m T T 71T T T po C TIF TIT TIT 1T

-0.8 0.0 0.8 -08 -04 00

— (G5 H “itfing  Display  Auto_Blank [ Lock | (AB E! E

There is no pink "single —i—— But you can still
common border because ! move the whole
G5 here spans both G3 = ~17 T1% o
and G4 — 1

o000z

Positioning the mouse at
window edges:

When using the green zone to
drag both horizontal and
vertical axes, the borders that
are dragged are those which
intersect at the corner where
the mouse is located.

‘/ % 08 -04 00 04 03
—

—(Gi» Poting Display L] —[GZ »| Plotting Displa L]
Mouse is positioned H

here.

.
—(G3» Pioting Display ] — [G2 »| Piotting  Displa. L

X e Rt S o el s

-0.8 -04 00 04 08 -0& -04 00 04 035

— (G5 » Pottng Display Auto_Blank =

[ e

1
-0 -0& -06 -04 -02 00 02 04 06 08 1.0
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In this example, the mouse is
at the bottom left of G1/ top
left of G3 and it can be seen
that the borders that are
highlighted for dragging are
those which intersect at this

point.

. . 7
Switching common border Graph Layout X
dragging on/off Create Graph(s)

Mumber of graphs to create
O Create using preference =ettings
Create using current settings

Common borders are on by default, but ® _ ! 2

@ Copy settings from graph
they can be controlled from the Graph
Layout paneL Page Size Width 127 pixels

Haight BT ___oj
The default behaviour may also be set by Common borders between windows 7
the preference: Snap dragged window to grid Insert ¥
this*common window_borders: true |
false

Window "snap to grid" and other options.

When dragging an entire window with the mouse to move its position on the screen (i.e.
not resizing it) there are several possible outcomes:

1. Snap to Grid: The window is moved from one "cell" in a multi-window page to a
different cell, shifting the contents of one or more cells out of the way.

2. Free positioning #1: The window is moved from inside the T/HIS master window
to a new user-defined position within that window, i.e. positioned where it is
"dropped".

3. Free positioning #2: The window is moved from inside the T/HIS master window
and out onto the desktop.

The behaviour of "Snap to Grid" is illustrated in the following figure:

In this example, G4 is being dragged and Releasing the mouse in this example
the cursor is causes G4 to
at the "+" position inside G1. The borders | move to the "cell" of G1, and windows G1
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of W1 are to G3
highlighted in blue to show it is the to move down in the grid to make space
destination window. for it.
Plottng LI — (G2 »| Piotting 1| — (G4 »| Potting L — [G1» Plotting — J
B L I B ) & 'Y S iy &
1 1 1 1 1 1 1
ofo E: -08 0.0 08 -08 00 0.8
— (G2 ing (Ga |F‘Intling TU| —@2» Poting —L —(G3» Piotting — LI
L1 e ey _|_ | [ 1 _ _i_ _ _1_ - _J__1
0 1 | 1 oq, L 1 0. | | | ﬂ'+| | 1
-08 0.0 0.8 -0.8 0.0 8 0.8 0.0 0.3 -0 00 0.3
"Snap to grid" behaviour illustrated in "Insert" mode
Switching "Snap to grid" on/off
Snap to grid is on by default, but itcan be
controlled from the Graph Layout panel.
Number of graphs to create
The default behaviour may also be set by ® Create using preference settings
the preference O Create using current zettings
Copy settings from graph 1
this*snap window_position: true | O cony ’ e
false Page Size Width 727 pixels
Height 671 pixels
If turned off, the wmdow positioning within o =
the master T/HIS window reverts to "Free [ e e nsert ¥
positioning #1" mode with the window — -

positioned where it is dropped with the mouse.

The behaviour of the other windows when a window is moved into a new position
depends on whether the mode is Insert or Swap:

Insert | Other windows circulate either up or down, as in the example above.

Swap |The window being dragged and its destination window swap places

Dragging a window from inside the T/HIS master window onto the desktop, "Free
positioning #2", is independent of the "snap to grid" setting: once on the desktop the
window does not have any cell membership.

The ordering of windows within cells can also be controlled explicitly within the the
Graph Layout panel.
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5.6. Dynamic Viewing (Using the Mouse to Change Views)

Dynamic Viewing (Using the mouse to change
views).

"Dynamic" viewing is the name given to the process

in which you perform viewing transformations by = :| :|

moving the mouse around the screen. -
& i

Dynamic viewing

4 =Ehifte
=Lontral=

Dynamic Translation.

Dynamic translation uses <mid mouse> + <left shift>

The cursor symbol is yellow, and looks like:

The relationship between mouse and image motion is
intuitive: the object tracks the mouse motion in the
screen XY plane. The initial position of the mouse is
irrelevant.

Dynamic Magnification (Scaling).
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Dynamic scaling uses <right mouse> + <left shift>

The cursor symbol is green, and looks like: —I

Mouse motion to the right and up makes the image
larger, left and down smaller. The initial position of the
mouse is irrelevant. A horizontal movement will scale just
the x-axis while a vertical movement will scale just the y-
axis.
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5.7. "Tool Bar" Options

"Tool Bar" Options

Across the top of the main graphics window are a number of buttons that can be used
to access other T/HIS menus (see Tool Bar ) for more details..

File Graphs Plotting Functions Display Images Options Style —_— 053366 W 577.3046

If the graphics box is maximised to take up the whole of the main window these buttons
can be used to access the rest of the T/HIS menus without having to resize the graphics
box between commands. Almost all of the options and functions in these menus may
also be accessed from other menu locations, e.g. the Main Menu area.
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Colours

The colour popup allows users to select a standard colour or set-up and use a user-
defined colour.

For some menus special context colours are available, for example "Entity", "Default" or

"Background". These options are explained in more detail in the sections of the manual
about that menu.

Standard Core Colours

The top two rows show the 30 standard core colours.

Colour Save Colours

NN N NN NEE
| | Do el | |

HEEN |
H ENEN | FNEEEN |
[ 5 e a1 [

Entity Screen Pick Current

When you hover over the colour the name is shown.

Colour Save Colours

_/HEN N man
B | D] | M

NN
HEN
HRNNEN | SEEEEN |
EEEE B

Entity Screen Pick Current

This name can be used to specify this colour in preferences and dialogue inputs.
In T/HIS this name can be used in JavaScript and FAST-TCF.

When using the name, "_" is used instead of " ", for example "Hot Pink" becomes
"HOT_PINK".
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Standard Core Colours

The top two rows show the 30 standard core colours.

Colour Save Colours

T T T e T
_HEN | |

HEE
H BENEN | TNNEEN |
I 5 5 I |

Entity Screen Pick Current

The standard core colours available are very similar in D3PLOT and T/HIS. The
following colours are a similar shade but have different names:

D3PLOT T/HIS
Red/Magenta |Orange

Green/Cyan |Turquoise

Yellow/Green |Lime
Light Blue Sky
Dark Orange |Pink

Cyan/Blue Medium Blue
Red/Orange |Light Pink
Grey Medium Grey

User-Defined Colours

The lower rows show the user-defined colours. There can be up to 150 user-defined
colours.

Colour Save Colours

- |l
K| E) .

Screen Pick Current
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Standard Core Colours

The top two rows show the 30 standard core colours.

Colour Save Colours

T T T e T
_HEN | |

HEE
H BENEN | TNNEEN |
I 5 5 I |

Entity Screen Pick Current

Click on a user-defined colour to apply it, or click on an empty slot to create a new
user-defined colour.

User-defined colours can be used in the dialogue input by specifying their name.

In T/HIS user-defined colours can be used in FAST-TCF.
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Standard Core Colours

The top two rows show the 30 standard core colours.

Colour Save Colours

T T T e T
_/HE N | IEEEEEN

H BENEN | TNNEEN |
I 5 5 I |

Entity Screen Pick Current
Creating Apply
Colour Palette

To create a new user colour click on an
empty slot. This maps a colour palette.

The colour can be edited a number of 295
ways: 0 Green 255
; ; et - I

e Using sliders to set the red, green =i —

and blue value,

e Inputting a hex colour code,

e C(licking on the colour wheel and
cone, or

e Using sliders to set the hue, light
and saturation levels.

When you create a colour it is applied. 1 100
I :

0 Hue angle 359 0 Saturatio 100
4 IR > 4 NN
180 100 nght

0 Blue 265
n « I >
0

RGB Hex: FFFFOD

Editing
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Standard Core Colours

The top two rows show the 30 standard core colours.

Colour Save Colours

T T T e T
_HEN | |

HEE
H BENEN | TNNEEN |
I 5 5 I |

Entity Screen Pick Current

Colour Save Colours

Hover over a user

colour to edit it. You J...J.J.J.J
have the choice to J..J.JJ...

change the name of
N

the colour, Edit it,

HENE |

HEET |

, HEEN |

or Delete it. |.ﬂﬂﬂﬂﬂﬂﬂﬂﬂ

| Screen Pick Current

The user-defined colours are given the standard name, for example "user_1". They
can be renamed. The name must start with a letter and gets set to all lower case. If
the name is not unique, a number will be appended to it, for example "green_1".

Edit maps the colour palette. If you edit a colour it is then applied.
Delete removes a colour. The colour is no longer available when you next open the

colour popup.

Colour Save Colours

/i mC.
/AN EEEN |

_/HEn
| e
HTENEN | SNEEEN -
JO 5 53 5

Entity Screen Pick Current

Saving

The user-defined
colours can be
saved. The same
user-defined colour
are then available
when you next run
D3PLOT or T/HIS.
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Standard Core Colours

The top two rows show the 30 standard core colours.

Colour Save Colours

_/HEE N N
_ NN | SEEE
]

i
|
HTENEN | NN .
I 5 5 I |

Entity Screen Pick Current

The user-defined colours are stored in the user_colours.xml file. If the user has
permission to modify things in the INSTALL directory, the user is given the option to
either save the user colours to the INSTALL directory (which is sometimes visible to
multiple users) or their HOME directory.

Alternatively, the preference user_colour file can be set to specify an .xml file.
When D3PLOT or T/HIS is next started the user_colours.xml file is read in.

If the same colour, for example "user_1", is defined in the user_colours.xml file in
both the INSTALL and HOME directory, the HOME directory user_colours.xml file
takes precedence.

If the preference user_colour_file has been set, any user_colours.xml file in the
HOME directory is ignored. If a colour is also defined in the user_colours.xml file in
the INSTALL directory, the user_colour_file .xml file takes precedence.

For T/HIS, if a user colour was previously set-up using a preference, for
example this*user_colourl , and that colour slot is also defined in a
user_colours.xml file, the user_colours.xml file takes precedence.

T/HIS Link

When running the T/HIS link any user colours created in D3PLOT (or in T/HIS) will be
available in the other program. When T/HIS is first opened it sets-up the user colours
to match the current D3PLOT session, rather than using a saved user_colours.xml
file.
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6. Graphs and Pages

Graphs and Pages

T/HIS 21.1 can display a maximum of 32 graphs. Each graph can have a different
appearance and they can display different curves.

Graphs can be laid out using a number of different formats and they can be organised

into Pages.

54 /839

Graph Layout . X

Create Graphis)

Number of graphs to create

0 Create using preference settings

0 Create using current settings

@ Copy =settings from graph

Page Size

Width 1621 pixels
Height 937 pixels

Common borders between windows

8
Snap dragged window to grid

[ Basic

[ | Advanced |

Automatic Page Layout

® Tile wide
) Tile Tall
O 1x=1
QO 2x2
O 3x3
O xx¥

o] v

Window Order (drag to reorder)

A

T/HIS Graph 1

T/HIS Graph 3
T/HIS Graph 4

TrHIS Graph 2
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6.1. Creating Graphs
Creating Graphs

Create Graphs Create a new graph.

The shortcut key 'G' can also be used to create new graphs.

Number of graphs

This option can be used to create multiple graphs.
to create

Create Graphiz)
Mumber of graphs to create

{:) Create using preference =ettings

O Create using current settings

@ Copy =settings from graph

When new graphs are created, the initial settings for each graph can be copied from
three different sources:

Create using preference The Display and Axis Settings are copied from the

settings preference file.

Create using current The Display and Axis Settings are copied from the
settings current settings in the Display and Axis menus.
Copy settings from The Display and Axis Settings are copied from the
graph n specified graph.
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6.2. Page Size

Page Size

These options can be used to specify the total size of the area (in pixels) used by the
graph windows.

Page Size Width 1621 pixels
Height 537 pixels
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6.3. Page Layouts

Layout

Graphs can be laid out in a number of different formats and can be organised into
Pages.

From D3PLOT and T/HIS 19.0, the Graph Layout menu is split into separate Basic and
Advanced modes.

Baszic Advanced
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6.3.1. Basic Mode

Basic Mode

O Tile wide
. O TieTal
In Basic mode, the menu can be used to select a &) o Select Layout
page layout that is automatically applied to all of O 2x2
the pages. O zx2
Pag QO xxy

Automatic Page Layout

If an Automatic page layout is used and the
layout is set to Tile Wide or Tile Tall then all
Graphs are automatically added to page 1.

In all other layouts, Graphs are automatically
added to pages and as many pages as needed
are created to hold all the Graphs.

Tile Wide

All of the graphs are positioned on a single
page.

Tile Tall

All of the graphs are positioned on a single
page.

1x1

Each graph is positioned on its own page.
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2x2

Graphs are arranged in a 2 by 2 grid. If there are
more than 4 graphs, then graphs 1 to 4 are
positioned on page 1, graphs 5 to 8 on page 2,
etc.

3x3

Graphs are arranged in a 3 by 3 grid. If there are
more than 9 graphs then graphs 1 to 9 are
positioned on page 1, graphs 10 to 18 on page
2, etc.

XxY

Graphs are arranged in a X by Y grid.

Window Order Window Order (drag to reorder

T/HIS Graph 1
By default, Graphs are added to pages in the THIS Graph 2
order they are created. THIS Graph 3

T/HIS Graph 4
The order of Graphs can be changed by clicking TIHIS Graph 5
on a row and dragging it up or down the listto a T2 BTl
new position. TIHIS Graph 7

T/HIS Graph 8
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Window Order (drag to reorder)

Any Graphs that have been dragged out onto the 4
desktop are removed from the list (Graphs 3 and
4 in the example on the right).
If Graphs are on the desktop, the menu will

display additional rows that can be used to add
the graphs back into the list so that they are << Add ftem > M

displayed on a page again. TN e——
p y p g g Add THHIS Graph * Graph3
Graph 4

Right-clicking on an << Add item >> row will
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6.3.2. Advanced Mode

Advanced Mode

Advanced mode can be used to give more control over which graphs appear on which
page. Unlike in Basic mode, a graph can appear on more than one page.

Advanced mode works in a similar way to Basic mode except that it controls the settings
for the current page only.

In Advanced mode, the layout and content of each page can be set for that page, and
the order of the items displayed on each page can also be controlled by clicking on an
item and dragging it up or down to a new position.

Right-clicking on << Add item >> will display a popup menu that can be used to select
any Graph that is not currently on the page.

| Basic [ | Advanced [
Current Page Layout | Tile Wide h|
X | 1 | ¥ | 1 |

AllPages...

Current Page Window Order (drag to recrder)

‘ T/HIS Graph 1 L

THIS Graph 2

THIS Graph 3

THIS Graph 4

Add tem To Page

Add THIS Graph * Graph5s
Graph 6
Graph 7
Graph &
Graph 9

Graph 10
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Right-clicking on a row containing a Graph will Current Page Window Order (drag fo reorder
display a popup menu that can be used to remove
the Graph from the current page.
Alternatively, the same popup can also be used to
change an item to a different Graph that is not
Remove From Page —
already on the current page. crange o THS Graph B Grapns
I Graph &
I ... I
N .
I oo
Graph 10
All Pages menu
- Page Layout T=0Ox
Close Page Number
In Advanced mode, the All Pages... T
bUttOI’] Can be Used tO dISp|ay a Layout Wide »  3x3 » 2x2 » 2x2 + Wide s Tall » Wide » Wide b Wide > Vide b Wide e Wide >
Al Al Al AN Al Al Al Al
separate menu that shows the G1 %] [0 #][ 56 ¥ [ 1 ¥ 61 »][ 61 »|[ 61 »] [Add v [ Add ] [Add> [Add >

layout and contents of all pages: e e il | B e

G5 » | B3 w|| GE W GIw GI k| G G M
GE »| | G4 w| Addw| G4 »| G5 B | G4 » | G4 @

Graph

This Page Layout menu can be ks e e
used to select which graphs B ERICE
appear on each page. Each graph e — e
can appear on more than one

page.

The options to reorder or change the contents of each page are similar to those in the
Window Order section of the Layout menu:

e Drag the buttons in each column up and down to reorder graphs on a page
e Use the popup menus to edit page contents
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6.4. Pages

Pages

T/HIS can have a maximum of 32 pages, each page can contain multiple graphs. For
more information on selecting the currently displayed page Global Commands and
Pages . The Image Output options and the FAST-TCF Create option can produce output
for either a single page or multiple pages if graphs are located on more than one page.
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6.5. Active Graphs

Active Graphs

If T/HIS contains more than one graph then each graph can be toggled between being
active or inactive.

All the graphs can be activated using the All button or deactivated using the None

button.
1N | EECEEEEEETR

None

=

There is a popup menu attached to each button that can’ gy

be used to select that graph Only , Raise the graph so Raise
that it is in front of any others or to Delete the graph.

When a graph is deleted any graphs with higher numbers are renumbered
downwards to remove any gaps in the graph numbering.

| B

Plotting Display

Graphs can also be activated / deactivated using
the button located in the top left hand corner or
each graph.
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7. Global Commands and Pages

Global Commands and Pages

Global Commands ?

ZOOM AUTOSCALE CENTRE
MANUAL STOP | TIDY

Page Number - il J-ul =l -

The following commands are to be found as buttons on the GLOBAL MENU panel.
(The command line codes are given in parentheses.)

All of the commands in the GLOBAL MENU can also be accessed via the PLOTTING
button at the top of the graphics window.

Page Number

If T/HIS contains more than one graph ( see Creating Graphs ) then the graphs can be
positioned on separate Pages within T/HIS. This menu can be used to select a specific
page or it can be used to step through the pages one by one.

Shortcut Key

(o Goto Page 1 Home

I Go back 1 Page Page Up
Goto Page (n) N/A

-] Go back 1 Page Page Down
[N Goto Page 32 End

PLOT (e

This option will plot all the curves that are currently UNBLANKED (see Curve Manager ).

POINT (er)
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When selected this option waits for
the user to pick a point in the main
graphics screen.
Once a point has been picked the
<x> and <y> values of the point . __

. . I | | ==
picked are reported along with the 783
ID of the nearest curve and the
nearest point on that curve.

Fick Screen Foint(s)
Curve: 1 - Internal energy - Airbag 1

Mearest FPoint: 0.0781984 11800125,
1 Foint Mumber 1000

After a point has been selected on the screen the slider may be used to move to
other points along the same curve.

CLEAR (c1)

Clears the graphics screen.

ZOOM (zu)

The cursor appears on the screen and may be used to select the required plot area by
choosing opposite corners of a box. The graphs are then replotted. Using ZOOM
implicitly turns autoscaling off.

AUTOSCALE (av

Autoscales the plot size for all current unblanked curves in the graphics window and
re-displays the plot.

CENTRE (cr)

Pick a point on the screen using the cursor to be the new plot centre. It affects the x/y
offsets but not the scales.

MANUAL

Displays the online (HTML) version of the manual

STOP

Some operations, like reading a file containing many curves in to T/HIS, can take a long
time. This button can be used to stop some long opertaions without having to exit
from T/HIS.

TIDY
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This option can be used to reset the menu layout to the default settings.

Additional Commands

A number of additional global commands exist in command line mode. These
functions exist in screen menu mode within other menu levels.

(PF)  Creates a postscript plot file. Either A4 landscape or A4 portrait formats may
be chosen. A title and figure number are also requested. Other plot setting
may be made in the command line mode UTILITIES menu.

(BL) Blank a currently displayed curve.
(UB)  Unblank a curve that has been blanked.

(RM)  Remove (delete) a curve. Once a curve has been removed it is lost from the
system.

(ER)  Erase (delete) all existing curves from T/HIS. (Equivalent to the command rm
* | )

(GS)  Global status: displays the current number of curves, their labels and whether
they are blanked.

(CO)  Condense: renumbers all curves to fill any gaps in curve numbers.
(LM)  Gives the current program limits.

(FT)  File tracking: lists the 20 files which have been accessed most recently by
T/HIS, giving details of the type of file and whether it was read from or written
to.

(EX)  Exits (leaves) the program.
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8. Main Menu

Main Menu

Curves Models

The MAIN MENU provides access to a number of separate menus that perform most of
the operations available within T/HIS from reading in data to producing postscript laser
files.
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8.1. Selecting Curves
8.1.1. Input Curves

Input Curves

By Curve ID

A number of the menus require a range of curves to be selected. When a range of
curves has to be selected a menu containing a list of the available curves will be
displayed (see figure, below).

A range or curves may be selected by either

1. Click on the first item and hold down the mouse key, drag the mouse to the last
item in the list. All items between the first and last including the first and last are
selected.

2. Click on the first item, hold down the SHIFT key and click on the last item in the
list. All items between the first and last including the first and last are selected.

m OITI TIN5 (highest+1) S
!
e Al | wone |visible) ~ [ |
Filter... | show Groups Key in: -ﬂ

VISIBLE (P)age

This option will select all of the curves that visible (Page) * Visible on Page
are unblanked in any graph on the current

page.

Visible All Pages
Explain This
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VISIBLE (A)ll Pages

This option will select all curves that are unblanked in at least one graph.

PICK

Alternatively curves may be picked from the screen. With this option the left mouse
button is used to select curves while the right button deselects curves. As each curve
is selected/deselected its name and number will be reported to the user and it will be
highlighted on the screen.

A range of curves can be selected interactively by dragging out an area on the screen
while holding down the left mouse button.

FILTER...

This option can be used to filter the list of curves displayed by model. When this
option is selected a list containing all of the current models in T/HIS is displayed and
the models can be selected or deselected. Any curves that belong to a deselected
model will then be filtered out of the curve list.

SHOW GROUPS

This option will display a list of the currently defined curve groups instead of curves

By Curve Group

OITTIa % (highest+1) S

¢
In addition to selecting Group 1:#0 | e Pick i

individual curves it is also Filter... | Show Curves Key in:
possible to select curves by
Curve Group if they have been
defined.

CLURVE GROUP LIST

e Ifacurveisdefinedin
more than one group
then it will be selected if
at least one of the groups is selected.
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e If more than one group containing the same curve is selected then the curve will
only be counted once as an input curve.

By Command Line

In command line mode a single curve may be selected by typing in a range. A valid
syntax is:

A single curve number e.g. #27
A "from":"to" range e.g. #10:#30 (no gaps," : " mandatory)
A compound list in "(..)" e.g. (#1 #2 #10:#30 #3 #97 )

In all contexts the order in which a group is defined does NOT influence the
order in which it is processed. It is ALWAYS processed in ascending sequential
order.

Thus the addition operation

/OP ADD (#30 #20 #10) (#1 #2 #3) #40

will produce the results

#40 = #10 + #1
#41 = #20 + #2
#42 = #30 + #3
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8.1.2. Output Curves

Output Curves

All operations that generate new curves must have a target curve defined. This must be
one of the following:

#nnn 3 specific curve number nnn
# meaning "the lowest free curve"

% meaning "the highest free curve"

In all cases output will start at the relevant curve number, however defined, and will rise
sequentially with no gaps. This can cause an existing curve to be overwritten, or the
output curve number to exceed the limit of 999. Both conditions are checked for: a
warning is given if either will occur should the operation go ahead, and an opportunity
given to modify or abort the pending operation.

There is a further output option that is only valid for operations where the input is a
curve group:

meaning "overwrite the input curve(s)"

In this case the input curves are overwritten without warning. For example, this option
might be used to integrate a set of curves, overwriting the original results with the
integrated values.

Any curve number between 1 and 999 may be used as an input or output curve. It is not
necessary to use curves sequentially; gaps are permitted in curve number usage.
Therefore curves #1 and #10 can be used, for example, without having to use the
intervening curves #2 to #9. Likewise, deleting a curve will no longer cause those above
it to be renumbered downwards to fill the gap.
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8.1.3. Curve Operations

Curve Operations

The functions available fall into four distinct groups,
1) Separate functions involving two groups of curves, where the result is of the
form:
<Rn>=<G1n>[OP] <G2n>

2) Separate functions involving only one group of curves, where the result is of
the form:

<Rn> = [OP] <G1n>

3) Single output from only one group of curves, where the result is of the form:
<R>=[OP] <G1(1...n)>

4) Separate functions involving three groups of curves, where the result is of the
form:

<Rn> = <G1n> [OP] <G2n>[OP] <G3n>

Currently the only function that has 3 curves groups as input is the VEC
operation

1) Separate Functions On Two Groups

These functions display a menu in which
two groups of curves may be selected,
(see right).

You must define one or more curves in
group #1, and group #2 must be:

either A group of as many curves as
there are in group #1.

or A single curve. Every curve in
group #1 is applied to this curve.

or A constant value, entered in the
Key in : text box.
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) . ) Qutput: ERULLEEEAN
You can pick curves in either group from .
their menus, or type a range into the Key Al | N””E | visicie(P) - A

in: box. Filter... | Show Grnups Key in: -ﬂ

NOTE : the order in which they are
processed is ascending sequential, not
the order in which you define them.

Al | Mone |visiblepyr|  Pick ]
Show Groups | Key in:-ﬂ

2) Separate Functions On A
Single Group

Output:  EAREE SN

F;
IR Al | None |visibletr)~ SR |

These functions display a menu
in which one group of curves may
be selected, (see right).

Filter... | Show Groups Key in:

Operations apply separately and
uniquely to each selected curve.

As before, the order of
processing is ascending
sequential, not the order in which (g
you define them.
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3) Single Output From A Single Group

These functions require a single group of curves as input like the functions above. The
output is a single curve.
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8.2. READ Options

READ Options

T/HIS can READ data from a number of sources including LS-DYNA binary output files,
LS-DYNA ASCII files and tabulated x/y data files. In addition this menu allows data for
new curves to be entered directly using the keyboard.
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8.2.1. LS-DYNA

LS-DYNA

This topic includes:

e |S-DYNA
e Selecting Models
e Select Model
e Search Directories Recursively
e Select Models From Database
e Selecting Models
e Modifying the Database
e Creating a new Database
e Database Format
e Automatic extraction of model results
e Model Unit System

e Entity Types
e Data Components
e Entities

e Surfaces/Integration Points
e Shell and ThickShell Data Components

Users are strongly advised to run each LS-DYNA analysis in a separate directory. Some
of the default names for the files generated by LS-DYNA that T/HIS can read are not
unique and T/HIS can not tell which files belong to which model. If you do read
multiple models from the same directory T/HIS will generate a warning message if you
read the same file for more than 1 model.

Fead Data
L=-D A, Groups Keyard TIHIS Curve
Bulk Data Keyboard CEY SCreen
S0 LZ-PREPOST)  DlAdem MNASTRAMN

Selecting Models
There are three ways to select the LS-DYNA models that you want to read into T/HIS

(i) Select a single model (see Select Model )

(i) Search directories for results and open open multiple models (see Search
Directories Recursively)
Open a model database and select the models you want to read ( see Select

(i) Models From Database )
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Fead Data
LS-DY A Groups Keyward | THIS Curve
Bulk Data Keyboard CSY SCreen
S0 LS-PREFOST)  DiAdermn MASTRAR

Open : | single Model 1,|.|
Filename :  =ingle Model

Extract o Multiple Models (Search Directaries)

. Select models from database
Cheepairit e -

Select Model

Select ANY results file from a model. T/HIS will then search for all the results files in that
directory produced by the same analysis as the selected file (as illustrated below) and
display a list of all the files found. The user can then select which files to open. The
default is to open all the available results files.

If you are using the Oasys Ltd. SHELL to submit jobs then the default filenames will be
"jobname.thf", "jobname.xtf", "binout", "abstat" etc. If you use the standard LS-DYNA
output file names then the filenames will be "d3thdt", "xtfile", "binout", "abstat".

The T/HIS preference option "this*file_names" can be used to set the default filenames
that T/HIS searches for to either the ARUP set or the LST names.

When the user selects Apply, the selected files are then opened and the contents
scanned. After the files have been scanned the list of available data types will
automatically be displayed ( see Data Components )
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Fead Data
LS-DY A Groups Keyward | TMHIS Curve
Bulk Data Keyboard CEh SCreen
S0 L3-PREFOST)  DlAdern MASTRARN

Cpen : |Sing|e hadel T|

Filenarne :  |=RSEE=IIn T Nl ]

Extract curves to match model @ 1

Cwerarite existing curves

W' Copy curve styles Llze default styles
et styles Colour  Width atyle  Symbal

Copy Copy Copy Copy

Model Unit System : Undefined T

THF/d3thdt File

W Eitest\sledwnew |g09.thf
KTF ftfile File

W Eiestisledinew 1g09. xtf
L=DAMbinout Database

I? E:Mestisledvbinout

ASCI Files
v deforc glstat
matsum nodout
rcfore shtout
sleout spefare

LTF - Additional Model data
W Eitestisledinew |g09.ztf

Search Directories Recursively
Multiple models can be opened by using the option to search directories recursively.

After a directory has been specified T/HIS will display a list of all the models it can find in
the directory structure and each file can be selected. The order in which the models are
read in can be specified by selecting the models in the order required. The selection
buttons will display the model number that each model will be read into. The model
numbering begins from the next free model number and is then sequential.
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== Lnclock Read Data
| LE-D A, Groups Hesweord | THIS Curve
Bulk Data Keyboard caY Screen
150 LS-PREPOST| Dladem MASTRAMN
CURNCUT
Cipen Multiple Models (Search Directo 1;-|

Directory

Bpment Modelsipost_case_ 36645 1

Extract curves to match model : - 1

Owerwtite existing curves
v Copy curve styles
Set styles

Uze default styles
Wicth  Style
| Copry | Copry | Copry | Copy |

Caolour Syrmibaal

Madel Linit System : |

[w* THFid3thdt File [w* HTFixtfile File
W LSDAKinout Databas W ASCH Files

Undefined |

A % Al Models

1
It Crank_Design_A\crank_design_athf
2 Crank_Design_Bhorank_design_b thf
3 Mzrank_Design_Chworank_design_c thf

Select Models From Database

From T/HIS 10.0 onwards users can select models from a model database. The
database file is an XML format file that contains information on where models are
located along with a brief description of each model, (see below for more details on

the file format).
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Head

Data

LS-DY MA Groups Keywaord | TMHIS Curve
Bulk Data Keyboard CEY SCreEn
=0 LS-PREFOST)  DlAdem MASTRAN
Open : |Se|ect maodels from database T|

Databace |

Extract curves to match model @ 1

Cwerarite existing curves

v’ Copy curve styles

et styles Colour

lse default styles

Width

style =ymbal

Copy

Copy Copy Copy

Model Unit Systern :

Undefined

T

v THF/d3thdt File
v LSDAMinout Database

[w# WTFfxtfile File

W ASCI

Fileg

To select a model database either enter it's name in the text box or use the file

selector.

The default model database can be specified as a command line argument (see
Command Line Options for more details). The default database filename and location
can also be specified in the preference file (see Format of the oa_pref File for more

details)

this*database dir:
this*database file:

817839
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Madel Database [~
el Al Ione
After a database file has been selected it's |  Bmodel databass
. . . Templste Demo
contents will be read and T/HIS will display | - EEIHLSHW
a Tree Like menu showing the contents of Base
the database. !
Run 3
As each item is displayed T/HIS will check to Run 4
see if the files that it refers to exist. e s
WFRun1
Run 2
MWRun 3
HRun4
_ [literstion_3
Base
If a file does exist then a green tick will be displayed
If a file does not exist then a red cross will be displayed 4

The number of levels in the database that are automatically expanded when it is first

displayed can be specified in the preference file (see Format of the oa_pref File for
more details)

this*database expand:

After selecting the required models

use Apply to close the database [V THF/dathet File W XTFixfile File

window and return to the main |7 LSDAminout Database |7 ASCI Files
menu where the selected models

will be displayed along with the
model numbers they will be read in
as.

M1 Erelease meetingwrushibaseinase ptf
M2 Erelease meetingorushivunwun ptf
M3 Erelease meetingorushivun2wun2 ptf
W Elrelease meetingorushivundwuns ptf
M3 Elrelease meetingorushivundiwung ptf
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Selecting Models Elmodel_dstabase
[E]Template Demo
Models can be selected and Eltteration 1
deselected by clicking on each ||t s
row. Multiple models can be Run 1
selected by clicking on the 1st | CCIE
model and holding down Run 3
SHIFT while selecting the last || IIEREEENE
model in the range. [Sliteration_2

As each model is selected, the
model number that it will be
read in as is automatically
displayed alongside the model

description.

A complete branch can be Elmodel_database
selected/deselected by ] Template Dema
selecting the branch label _ Bateration 1

(Iteration 1).

[Zliteration_2

Modifying the Database

Database entries can be added, removed and modified by right clicking on a branch
label or a model description

Right clicking on a branch label will display 4 options

Modify ... Modify the branch label.

Add Model Add a new model into the selected s
branch. A menu will be displayed to select A T
a new model and to define the model i S
description that is displayed for the new Pl
model.

Insert ... Insert a new branch within the selected
branch.
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Delete Delete this branch and everything within
it.

Right clicking on a model description will display 3 options

Modify ... Modify the model location and S
description. T vt
Bage
Insert ... Insert a new branch. The selected model g
will be moved into the new branch. s
Delete Delete the model

Saving the Database

After modifying the database use the Save
option to save the changes for future sessions.

Apply

Filename:

Sel Al Mome

Creating a new Database

If you do not have a database or if you want to create a new one then T/HIS can create
the new database for you. To create a new database click the CREATE button and
simply enter the name of the new database file in the text box that appears, T/HIS will
then check that the file does not already exist and if it doesn't it will create a new
empty database.

Alternatively if you type in the name of a file in the main Open Plot File window that
does not exist then T/HIS will ask if you want to create a new empty database using
that filename.

Once you have done this you can use the Modify options above to add items into the
database and then save the file before exiting.

Database Format
The Model Database uses an ASCIlI XML file format.

All items with the database are either branches or models. Each database entry has an
XML name and a LABEL element. Models also contain a model element that contains
the full pathname of one of the files belonging to the model.
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The XML name should be unique and should obey the following rules

* Names can contain letters, numbers, and other characters

* Names must not start with a number or punctuation character
* Names must not start with the letters xml (or XML, or Xml, etc)
* Names cannot contain space

The LABEL is the string used to display an item within the tree view. Unlike the XML
name the LABEL can contain any ASCII character.

<model database version="10.000000">
<Template Demo label="Template Demo">
<iteration 1 label="Iteration 1">
<base label="Base"
model="e:\release\meeting\crush\base\base.ptf"/>
<run_1 label="Run 1"
model="e:\release\meeting\crush\runl\runl.ptf"/>
<run_ 2 label="Run 2"
model="e:\release\meeting\crush\run2\run2.ptf"/>
<run 3 label ="Run 3"
model="e:\release\meeting\crush\run3\run3.ptf"/>
<run_ 4 label="Run 4"
model="e:\release\meeting\crush\rund\rund.ptf"/>
</iteration 1>
<iteration 2 label="Iteration 2">
<base label="Base"

model="e:\test\crush2\base\base.ptf"/>
<run_1 label="Run 1"

model="e:\test\crush2\runl\runl.ptf"/>
<run_ 2 label="Run 2"

model="e:\test\crush2\run2\run2.ptf"/>
<run_ 3 label="Run 3"

model="e:\test\crush2\run3\run3.ptf"/>
<run_4 label="Run 4"

model="e:\test\crush2\rund4\rund.ptf"/>
</iteration 2>

</Template Demo>
</model database>

Automatic extraction of model results

85/839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

[w/ Extract cures to match model :

When a second or subsequent _| Cwerwrite existing curves
mOdel is Opened in T/HIS thIS Optlon IF Cup'_.l.' Curne 5t'_',"|ES J Ize default 5t}"|ES

can be used to automatically _ | Set styles Colour  Width otyle  Symbaol
generate the same curves as those
Copy | Copy [ Copy | Copy

already read from another model.

This option can also be used if a model is re-read into T/HIS to extract the same curves
as those that had already been read from the model.

By default this option will attempt to generate curves that match those already read
from model 1. If results have already been read from more than one model then the
model to match the curves form can be set to any of the existing models.

W Overarite existing curves
This option can be used to overwrite
the existing curves from a model. If a model has been read into T/HIS and curves have
been read from the model while the analysis was still running then this option can be
used to automatically update the curves.

W' Copy curve styles _| Use default styles
When the curves from the 2nd or

subsequent model are automatically | Set styles Colowy Wil il Syl
generated then by default they will Copy | Copy | Copy | Copy
be given the same colours, and line

styles as the curves in the original model.

Instead of copying the curve styles a new style for all the automatically generated
curves can be specified. This make it very easy to set the same style for all of the curves
that are read from a model. Alternatively the default T/HIS curve styles can be used.

Model Unit System Model Unit Systerm Undefined v

This option can be used to set the default Unit System that will be applied to the
model. For more information on Units see UNITS

86/839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

Entity Types Read Data

Items are shown in bright green if LS-DYNA Groups Keyword | T/HIS Curve
they occur in all the models that Bulk Data | Keyboard Csv Screen
have been read into T/HIS and are 150 L3-PREPOST  DiAdem | MASTRAN

currently selected. If they occur in
at least one model but not all
models then they are shown in a
duller green (in the case shown in

Global ; Fart Groups Modes
=olids Tk Shells

Stonewalls Contacts

the adjacent picture Beams, Shells, Seo Contacts EEE=EI{al=) 6 Retractors

Stonewalls, Springs, Seatbelts, Reactions Jaoints # Sections  Subsystems
Retractors, Sliprings and SPCs can  Rigid Bodies = Spotwelds Boundarys
be found in some but not all of the FSls SPHs TRACERS

models).

Data Components

When reading data from any of the LS-DYNA binary files or the LS-DYNA ASCII files
multiple components and entities may be selected at the same time.

Each data extraction menu consists of a list of available data components and a list of
entities.

Data Components

Individual data components can be selected using the mouse. If a component has
been selected and a second item is subsequently selected the first item will be
deselected.

Multiple components may be selected by

1. Holding down the cTrL key when selecting items to add individual items to the
list of selected components.

2. Holding down the sa1FT key when selecting items to add a range of items to
the list of selected components.

3. Clicking on the first item to be selected and then dragging down the list of
items without letting go of the mouse button.
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Select Models

cey in - [

Data Compaonents Apply

—|  Entities  |=]_1|

!

|| SortBy Model ¢

N
5 =)

TE - Total energy
HM - X momentum
M- Y momentum

£ - £ momentum

hA - Added mass

Entities
Individual entities can be selected/deselected using the mouse.
Multiple entities may be selected by

1. Holding down the cTrRL key when selecting items to add them to the list of
selected entities.

2. Holding down the srIFT key when selecting items to add a range of items to
the list of selected entities.

3. Clicking on the first item to be selected and then dragging down the list of
items without letting go of the mouse button.
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Entities =i
SoByID ¢ |

Sort By Model

Sort By 1D

L ™[I

Entities can be sorted in four ways:

will list all entities in the lowest number model in order of
Sort by model |ascending ID number, then all entities in the next-lowest model,
and then move through the rest of the models in ascending order.

will list all entities in ascending order showing the model ID for each
entity

will list only the entities with IDs that are common to all models
without showing the model ID's

Sort by ID

Common IDs

Sort by Name |arranges the entities in alphabetical order based on their names.

Surfaces/Integration Points

Some BEAM, SHELL, and THICKSHELL data components can be read from multiple
integration points.

If a data component is available for multiple integration points then an
additional Select Surface options is displayed.

Select Surface
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This option will display a separate menu listing all of the integration points that are
available to read data from.

For Shell and Thick Shell elements the menu will include all of the through thickness
integration points plus 3 additional options; TOP, MIDDLE and BOTTOM.

For Beam elements the menu will just display the integration points.

In plane int points

In addition to the through thickness integration points recent versions of LS-DYNA can
also output data for multiple in-plane integration points for fully integrated Shell and
Thick Shell elements. If T/HIS can identify that the model contains data for multiple in-
plane integration points then these options can be used to select the individual in-
plane integration points or to average the 4 in-plane points.

For more information on selecting integration points for beams, shells and thick shells
see Beam Data Components, Shell Data Components and Thick Shell Data
Components.

Global Fart Groups Modes
. Solid B Shell Tk Shell
Shell and ThickShell Data. """ ki i ==
stonewalls Sptings Alrbags Contacts
Components o
Geo Contacts  Seatbelts Retractors sliprings
If Shell and ThickShell data is Reactions Jaints ¥ Zections  Subsystems
being read from the LDSA (binout)  Rigid Bodies  Spatwelds SPCs Boundarys
file then the file can contain data Fols SPHs S Pulleys
components in both the ELOUT
and ELOUTDET branches. : Hew Model Reraad Model

By default T/HIS uses the data
from ELOUTDET as ELOUT only
contains a subset of the data in
ELOUDET.

In some versions of LS-DYNA it is
possible to change the Shell and
ThickShell data components
written to the ELOUT so that they
are defined using the global
coordinate system (see EOCSon |y Use ELOUT instead of ELOUTDET

RESILIA OO LS RUSICERNCI I 11 | S04 (binout) file contains ELOUT and ELOUTDET
the default element local
coordinate system. If this option is

data. The ELOUT file uses the Global coordinate system for

Shell and ThickShell results while ELOUTDET is using a

Local coordinate
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used then only the ELOUT file is modified, the ELOUDET file is still written using the
local coordinate system.

Use ELOUT instead of ELOUTDET

If T/HIS detects that the LSDA file contains both ELOUT and ELOUDET and that they
are using different coordinate systems then this option can be used to force T/HIS to
use the ELOUT file data components using the global coordinate system.

This option can also be set via the preference file (see Appendix H for more details)
and via the command line (see Command Line Options )
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8.2.2. GROUPS

GROUPS

This option can be used to read a file containing PART group definitions. If a model is
read in which contains PART information then the PART groups can be used to read in
and sum energies for a group of PARTS in one go.

The 1st time T/HIS finds a group file ( groupXXX.asc ) in a directory it will automatically
read the file and create the PART groups.

After reading the 1st group file T/HIS will by default ignore any other group files it finds
in directories when it opens a model.

This option can be changed as follows.

Ignore This option (the default) will make T/HIS ignore any more group files
it finds
Delete If T/HIS finds a group file when a new model is read in then all

existing group definitions will be deleted before the new file is read

Overwrite  If T/HIS finds a group file when a new model is read in then all the
new group definitions will be added to the existing ones. If the new
file contains a group with the same ID as an existing group then the
old definition will be overwritten.

Increment  If T/HIS finds a group file when a new model is read in then all the
new group definitions will be added to the existing ones but the
group ID's will be incremented to ensure that they do not clash with
existing ones.

The default option can be changed using the preference option

this*read group files:

(see Format of the oa_pref File for more details)

If the option to read groups files is set and the directory contains more than one group
file then T/HIS will use the newest file.
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Read Data

sledygroup. asc
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8.2.3. T/HIS Curve

T/HIS Curve

This option can be used to read in curves stored in T/HIS curve file format (see Appendix
B for more details)

By default this option can be used to select a single file. After selecting the file it will
automatically be opened and read and all of the curves in the file will be read in.

Fead Data
LS-DY A Graups Keyward | T/HIS Curve
Bulk Data Keyboard CoY SCreen

|50 L3-FREFPOST)  DlAdem MNASTRARN

v cuneric . I |

*

__| Search Directories Recursively LCUF
]
Cutput Curve : % (highest+1) J
Fead W Read Style Data
Filter

In addition to reading a single file this option can also be used to search directories
recursively for multiple files.

After the search has finished a list showing all of the files that have been found will be
displayed so that multiple files can be selected and read in one operation.

By default T/HIS will search for files with the file extension .cur, this can be changed if
required.

In addition to changing the default file extension the list of files can also be filtered. The
filter string can contain the following wildcards

* matches multiple characters
? matches a single character

Note: The filtering ignores case.
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8.2.4. KEYWORD

KEYWORD

Read data into T/HIS from an LS-DYNA KEYWORD input file. All X/Y data defined using
*DEFINE_CURVE Will be read in from the specified input file. Any X and Y axis scaling or
offsets defined within the *DEFINE_curve definition will be applied to the X,Y as it is
read in. If the TITLE option has been used the the title will be used as the curve label
otherwise the curve ID number will be used.

From version 9.3 onwards this option will also process any files specified using the
*INCLUDE option.

/re kw

"Eilename™ read all curves from KEYWORD input file "filename"

Fead Data
LS-0% 1A Groups Keyward THIS Cunve
Bullk: Data Keyboard Cah SCreen
|50 L3-PREFOST)  DlAdemn MASTRARN
Key File : EMestisled\default. k ]

Curve : % [highest+1)
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8.2.5. BULK

BULK

Read data into T/HIS from a Bulk Data file. The format of a Bulk Data file is described in
Appendix C.

/re bd ) )
"Eilename" read all curves from Bulk Data file "filename"

Read Data

LS-O A | Groups Keyword | T/HIS Curve
Bulk Data Keyhoard CaY SCreen

IS0 |LS-F‘REF‘OST Dl&derm MASTRAMN

waric: I
Curve % (highest+1) o

Fead
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8.2.6. KEYBOARD

KEYBOARD

Key in curve information directly. A dialogue window is displayed upon requesting this
option where the user will be prompted for title, x and y axis labels, a curve identifier
and then a series of points. Once all the points required have been entered carriage
return should be pressed. The user will then be prompted for the curve or file in which
to store this data : # means use the next free curve.
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8.2.7. CSV

Csv

The CSV menu (see right) can be used to
read comma separated variable file(s) into
T/HIS. This menu allows to read single CSV
file or all the CSV files in a selected directory
both recursively and non-recursively.

Each file may contain up to 1000 columns of
data (separated by commas).

The maximum line length supported by this
option is 10240 characters.

CSV files written from the D3PLOT Write
Menu are automatically detected by T/HIS
and sets the appropriate read options. The
options can be changed, but the data may
not read in as expected. Both the Write-
>Entity and Write->Scan formats are
supported. The first column of data
containing the entity IDs is ignored for both

=« Undock Read Data
LS-DY A Sroups keyword | THIS Curea
Bulk Data Keyboard CEW Screen

150 LS-PREFOST Dl&dem | MNASTRAN

CURWVOUT

Open : C3Y File v

File contains

CSY File :

Cume : ghes J

File Farmat: HY Y R EY ¢

Field Separatar:
HeAl S

Carmrna T

v Fead X Values Caolumn ; 1
Generate X Values Start 0.0000E +10
Intereal © 1.0000E+10
CURYE LABELS
[w* Read Curve Labels Rowe —
| Generate Labels Column #
ARS LABELS
[ Fead Axis Labels Fowe : _

Read

formats. For files written from the Write->Scan menu the third column is ignored as

this also contains entity IDs.

The CSV menu can also read || Open :

in multiple CSV filesin a : i
. ) File contains

given directory and also all

the sub-directories CSY File :

recursively by changing Erifie.

the Open option from CSV

CEY File

CSY File
C=Y Directory

1

C=Y Directory (Recursive)

R

File to either CSV Directory or CSV Directory (Recursive).
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For both CSV

Directory and CSV
Directory

(Recursive) options, CSV
menu first scans through

the directory and specifies

the number of files it has
found. By default all the
files found will be

Dpen C3Y Directory (Recursive) v

Directory : 747 file(s) selected
CaY Directory

Curve
File Faormat: AR HYRY ¢
Field Separator: Comma v

selected. Users can filter out the files they want to read by clicking on

the Select button.

On clicking
the Select button, CSV
menu will display the list

of all the CSV files found in I.'f ﬂ E All CSV Files

the specified directory.
Users can select which

CSV files they would like to

read in.

File Format

Field Separator

997839

Cipen C3Y Directory (Recursive) T

Directory : 57 file(s) selected

~sample_file_3.csv
~gample file 4 cev
sample file 5 cev
_sample file B.csv
csample file ¥ csv

csample file 1. csv

L L S]]

.sample file 2 csv

This option can be used to change the CSV file format
between the X,Y,X,Y,X,Y format where alternate columns are
the X and Y values for each curve and the X)Y,Y,Y format
where there is a single column containing the x-axis values
for all the curves.

By default T/HIS assumes that the columns of data are
separated by commas, this option can be used to change the
field separator to either a Tab or Spaces. If the 'Space' option
is used then multiple spaces are counted as a single field
separator. If curve or axis labels are defined in the file and
they contain spaces then they need to be enclosed in pairs of
" quotes. The default field separator can specified in the
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preference file (see Format of the oa_pref File for more
details) this*csv_separator:

This option can be used to specify a column within the file
that contains the X-axis data values that should be used for

R X Val
ead alues all of the other columns of data.

This option can be used to automatically generate the X-axis
Generate X Values values if none of the columns within the file contain the data.

This option can be used to specify a row within the file that
contains labels for each of the columns of data that can be

Read Labels used as the curve labels within T/HIS.

This option can be used to automatically generate labels for
each set of data. A single string can be specified which will
then have the column number appended to it to generate
unique labels.

Generate Labels

Read Axis Labels This option can be used to specify a row within the file that
contains the axis labels.
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8.2.8. SCREEN

SCREEN

The scREEN menu (see right) can be used to interactively create a curve T/HIS by
selecting points using the mouse.

Start Curve

End Curve

Quit Curve

Undo Last

101/839

Fead Data
LS-DYMA Groups Keyward | THIS Curve |
Bulk Data Keyboard CEY SCreen
S0 L3-FREPOST| DlAdem MASTRAN |

Title :

w Axis
Y Axis
Label :

Curve

Start Curve

Undo Last

End Cupee Cluit Curve

This option will start point selection process. Once you have
started creating a curve all the other T/HIS menus will be
disabled until you end the point selection using either the
End Curve or Quit Curve options.

Dynamic viewing will still be available.
This option will end the current curve creation and save the
curve.

This option will end the current curve creation without saving
the curve.

This option can be used delete the last point created (the
middle mouse button will also delete the last point).

LAST UPDATED 17 NOVEMBER 2024



T/HIS

8.2.9.1S0O

ISO

This option can be used to read in curves from files written using the ISO/TS 13499:2003
file format. Two versions of the format are supported; v1.6 and v2.0.

The default option in T/HIS is to read in an Index file containing information on multiple
channels. After the file has been opened and read a list of all the available channels will
be displayed so the required channels can be selected.

When listing the channels the default is to display the filenames for each of the channel
files. Alternatively the channel names (read from the Index) file can be displayed.

== Undock Read Data
LS-DY A Groups Keyword T/HIS Curve
Bulk Data Keyboard CSV Screen
IS0 LS-PREPOST DiAdem MASTRAN
CURVOUT | Equation

Index File -

Cutput Curve : g

File Format - ISO (Multiple Channels) T

Display Filenames

Location All

Curve Label Channel Codes -
Read

ﬂ EAII Channels

Instead of reading an Index file and then selecting which channels to read individual
channel file can be read in directly.
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<< Undock

Read Data

LS-OY A Groups Keyword T/HIS Curve
Bulk Data Keyboard CSV Screen
IS0 LS-PREPOST| DlAdem MASTRAM
CURVOUT | Equation
Channel File : _ J
Dutput Curve : ‘o (highest+1) J
File Format : IS0 (Single Channel) T
Display Filenames
Location All
Curve Label Channel Codes T
Read

For Curve labels the default is set to Channel Codes. Alternatively it can be changed to

Channel Names.

<= Undock Read Data
LS-DYMA Groups Keyword THIS Curve
Bulk Data Keyboard csV Screen
IS0 LS-PREFOST| DlAdem MASTRAN
CURVOUT | Equation
Channel File : _ J
Output Curve :
File Format : SO (Single Channel) T
Display Filenames
Location All
Curve Label Channel Codes T
Read Channel Names

Channel Codes

A dynamic location pop up has been added. The options displayed in this popup will be
according to the options available in the channel list.
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<< Undock Read Data
LS-DYMA Groups Keyword THIS Curve
Bulk Data Keyboard CsSv Screen
IS0 LS-PREPOST|  DlAdem NASTRAN

CURVOUT Equation

lwF o JL3T.uUD

Index File :

Output Curve :

File Format : ISO (Multiple Channels)

Display Filenames

Location All

C Al Floor over Rear Axle
Cthers/Undefined Head

i Belt Loop (reel return) Meck

w Chest Pelvis
Dash Panel Tibia
Engine Toe(s)
Fixed Barrier Wheel
Femur
Foot
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8.2.10. LS-PREPOST

LS-PREPOST

This option can be used to read in curves from files written out from LS-PREPOST.

Two different file formats are supported

LS-PREPOST Curve Files

LS-PREPOST XY Pairs

105/ 839

Fead Data
LS-DY A Groups Feyward | T/HIZ Curve
Bulk Data Keyboard CSY SCreen
|50 L3-FREFOST  DlAdem MASTRARN
Filename : ]

Clutput Curve

File Farmat :

Fead

% (highest+1)

LS-PREFPOST Curve File T

LZ-PREPOST Curve

File

L3-PREPOST =Y Pairs
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8.2.11. DIAdem

DIAdem

This option can be used to read in data from DIAdem format data files. After selecting a
DIAdem header file a list of all the available channels will be displayed so the required

channels can be selected.

Version 11.0 of T/HIS supports the following DIAdem data file formats

REAL32
REAL48
REAL64
INT16
INT32
WORDS
WORD32
ASCII

The MSREAL32, TWOC12 and TWOC16 are not supported.

Read Data
LS-D A, Groups Keyword THIS Curve
Bulk Data Keyboard CSY Screen
IS0 LS-PREFOST| DlAdern MNASTRARN
Header File : RO gerDladermt3. 19R32. DAT [ |

Qutput Curve :

% (highest+1)

Display Channel Comments T
# Axis 1 :TIME CHANMEL J
_| D.O0O0DE+D0  Start 1.0000EHID  Interval
Fead
Filter

W] | All Channels
1 :TIME CHANMEL
| 2::SLED CENTRE:XACC
_ | 3:WEHICLE:FRONT LH DOOR TOP: Y ACC
_| 4:FROMT LH EURDSID:HEAD: F-ACC

By default T/HIS will display the channel comments (header block 201) for each channel.
This can be changed to the channel names (header block 200) using the popup menu if

required.

When channels are read in this option is also used to create the labels for each curve.
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Display Channel Comments ¢

Channel Mames

Channel Comments

As well as displaying either the channel comments or the channels names the list of
channels can also be filtered if required .

The filter string can contain the following wildcards

* matches multiple characters
? matches a single character

Note: The filtering ignores case.

WV Filter : *front Ih

I A | Al Channels
| 3:EHICLE:FRONT LH DOOR TOP: ¥-AGC
| 4: FRONT LH EUROSID:HEAD: 7. ACC

_ » FRONT LH ELROSID:HEAD: A ACC
_ : FRONT LH EUROSID:HEAD: Y ACC

(5]

o M =

Normally one of the DIAdem data channels contains the x-axis (time) values. By default
T/HIS assumes this is channel 1 but this can be changed using the button labelled ...

X Axis 1 TIME CHAMMEL

v

Start 1.0000E-+00 Interdal

If none of the channels contain the x-axis values then a start value and an increment
can be specified to generate curves with evenly spaced x-axis values.

Supported DIAdem header file blocks

The following DIAdem header file data blocks are supported. All other data blocks are
ignored.

GLOBAL HEADER
111 Value for NoValues in the data file
112 Interchange high- and low-bytes

CHANNEL HEADER
200 Channel name
201 Channel comment
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210 Channel type

211 File from which channel data is read
213 Method of storing the data
214 Data type
220 No. of values in the channel
221 Pointer to the 1st value in the channel
222 Offset for ASCII block files

Offset for binary block files with header
223 Local ASCll-pointer in the case of ASCII block files
230 Separator character for ASClI-block files
231 Decimal character in ASClI-files
232 Exponential character in ASClI-files
240 Exponential character in ASClI-files
241 Step width / Factor
252 Keyword for NoValues in the channel
254 Value for NoValues in the channel
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8.2.12. NASTRAN

NASTRAN

This option can be used to Read Data

read in data from from

NASTRAN PCH files. L3-D A, Groups Keyword | T/HIS Curve

Bulk Data Keyboard Csh SCreen
|50 LS-PREFOST]  DlAderm MASTRAN

W Filename : E‘-.F'H.ﬂ.E:E_r'-.-'1.ﬂ.[3"-;-'-_-' dof_mt.pch

_ | Search Directaries Recursively : * pch

Cutput Curve % (highest+1)

Options. ..

Filter :

Currently the following types and data components are supported along with the
SORT1, SORT2 and XYPUNCH file formats

Nodal |Displacements
Nodal [Velocities
Nodal [Accelerations
Nodal [SPC Forces
CBUSH |Element Forces
CDAMP |[Element Forces
CELEM |Element Forces
CBAR |[Element Forces
CQUAD |Element Forces
CTRI Element Forces

By default T/HIS will read in every curve that it finds in the file so if you read in afile
containing nodal displacements from a SORT2 format file you will end up with 12 curves
being produced in T/HIS for each node.

X,Y,Z translation (Real) / (Magnitude)

XY, Z translation (Imaginary) / (Phase angle)
X,Y,Z rotational (Real) / (Magnitude)

XY, Z rotational (Imaginary) / (Phase angle)
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The Options... button will display
the following menu that will allow
some components to be deselected
before reading the file.

Read Data
LS-DY A Groups Keyward | T/HIZ Curve
Bulk Data Keyboard Cah SCreen
IS0 L3-FPREPOST|  DlAdem MASTRAN

Data Types to Read:

Complex Data v Real / Magnitude
W Imaginary / Phase Angle

IF Modal Data

F Displacements

|? YWelocities

W Accelerations
v SPC Forces

[ ¥ Trans
Y Trans
L Trans

<«

[w/ Element Forces

CEUSH
COAMP
CELEM
CBAR
couAD
CTRIA,

ALY

Done |

W =T
W =T
v Z Rat

For complex data components written out as a pair of real and
Complex Data imaginary numbers or as a magnitude and phase angle either of the
components can be deselected.

Nodal Data For nodal data any of the 4 data types can be deselected along with

any of the 6 translational/rotational directions.

Element
Forces

For element forces each individual element type can be deselected.

T/HIS will automatically create curve labels for each curve generated from the PCH file.
The entity types, ID's and components will also be stored with the curves to allow the
curves to be sorted using the curve table (see Table)
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B

Component... ¢

111/839

—i Curve Table
Dismiss | Wiew. .. T| Update | Filter by :  Maodel... T Label... T Type... v
Select “ Clear All Filter Options
\J!ID ‘ Label/Group Mame ‘ Directary ‘ hodel/File Type Entity 1D | Companent | Style
/
1 “elx-Mode1: subcase 1 EMest\PCHATIME  2dof_mt.pch Mode 1 Wal x —_—
2 Nely-Mode 1: subcase 1 EMest\PCHAIME  2dof_mit.pch Mode 1 el y _—
3 “elz-MNodel: subcase 1 EMest\PCHAIME  2dof_mt.pch Mode 1 el z
4 RWel x-Mode 1: subcase 1 Etest\PCHVTIME  2dof_mit.pch Mode 1 Rvel x  ———
5 RW¥ely-Mode1: subcasze 1 EMest\PCHAIME  2dof_mit.pch Mode 1 el y
& FRWYelz-Mode1: subcase 1 EMest\PCHATIME  2dof_mt.pch Mode 1 Fvwelz ———
7 Welx- Mode 2 : subcase 1 Eltest\PCHVTIME  2dof_mit.pch Mode 2 Wel %
8 “ely-Mode2: subcase 1 Etest\PCHATIME  2dof_mit.pch Mode 2 Wel y
9 %el z- MNode2: subcase 1 EMest\PCHATIME  2dof_mt.pch Made 2 Wel z
10 RWel x - Mode 2 subcase 1 Etest\PCHVTIME  2dof_mit.pch Mode 2 Rl k-
11 R¥ely- Mode 2 : subcase 1 Eitest\PCHATIME  2dof_mit.pch Mode 2 Rvel y
12 RWel z- Mode 2 subcase 1 EMest\PCHAIME  2dof_mit.pch Mode 2 Fvwelz s
13 “el x- Mode 3 : subcase 1 Etest\PCHATIME  2dof_mit.pch Mode 3 Wel % —_—
14 “ely-Mode 3: subcase 1 Eitest\PCHATIME  2dof_mit.pch Mode 3 el y —_—
15 el z- MNode 3 : subcase 1 EMest\PCHAIME  2dof_mt.pch Mode 3 el z
16 R%el x- MNode 3 subcase 1 EMest\PCHATIME  2dof_mt.pch Mode 3 Fvely ———
17 RWel y - Mode 3 : subcase 1 EMest\PCHAIME  2dof_mit.pch Mode 3 el y
18 Rvel z-Mode 3 subcase 1 EMest\PCHAIME  2dof_mt.pch Mode 3 Fvwelz ———
_ 19 Force- CDAMP S subcase 1 EMest\PCHVTIME  2dof_mt.pch CDAMP 5 Force -
p 20 Force- CDAMP B : subcase 1 EMestWPCHATIME  2dof_mt.pch CDAMP B Force  ---eeeees
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8.2.13. CURVOUT

CURVOUT

This option can be used to read in data from ey Read Data
from a CURVOUT ASCII file (curves defined by
*DEFINE_CURVE_FUNCTION).

LZ-D A Groups My ard THIS Curve

Bulk Data Heyboard W Screen
) . . IS0 LS-PREFOST| Dlidem MASTRAN
All the curves defined in the file are read. | LRV

However, CURVOUT data (from both ASCII _
and binout files) can now be read in via the Curve File voutvshPten_digit_idwcureout g
LS-DYNA option in the read panel. The curves Output Curve:  ERGQINICSSED ]

in the file will then be treated as entities,
allowing them to be selected individually in
the entities list.
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8.2.14. Equation

Equation

This option can be used to create a curve
by definining an equation of the form
'y=£ (x)'. Here 'x' can be replaced by any
of x, X, t, T, time or TIME.

The usual operators + - * / A % can all be
used. The following standard
mathematical functions can be used: SIN,
COS, TAN, SEC, CSC, COT, ASIN, ACOS,
ATAN, ATAN2, SINH, COSH, TANH, ASINH,
ACOSH, TANH, ASINH, ACOSH, ATANH,
EXP, CEIL, FLOOR, LOG, LOG10, SQRT,
MOD, MAX, MIN, SIGN, ABS, INT, AINT,
NINT, FLOAT.

Additonally, some of the functions
specified in the LS-DYNA manual under
*DEFINE_CURVE_FUNCTION are also
available. These are: IF, STEP, POLY,
CHEBY, FORSIN, FORCOS, SHF.

=< lUncock

LSDYNA
Bulk Data

Read Data

THIS Curve

Screen
NASTRAN

Groups
Keyboard
L5-PREPOST
Equation

Keyword
CEV
DlAdem

f=10]
CURVOUT |

TN 1 + #2"axp(-0.5")"sin(4"P|™x)
_ | Userdefined X values

X Axis start 0. 000000

X Axis end 1.000000

¥ axis interval ©  0.001000

| Take X values from curve .1

|7 Calculate X values from curve variables

Cutput Gurve |

% (highest+1)

= #1 + #2%exp(-0.5"%) sin(4"P1*x)

v Use equation as curve |abel

Curve Label :

X Label :
Y Label :

This allows PRIMER to send *DEFINE_CURVE_FUNCTION definitions to T/HIS, as long as
they only depend on TIME and no other values that change during the LS-DYNA run. In
the *DEFINE_CURVE_FUNCTION edit panel, if the expression is suitable for evaluation,
then the T/HIS button will be active and the equation can be sent across. The curve will
be plotted from TIME = 0 until the termination time specified on the
*DATABASE_CONTROL_TERMINATION card. The value of any parameters appearing in
the expression will be maintained. The curve can be edited via right-clicking and
selecting Edit equation.... It can then be sent back to PRIMER by right-clicking and
selecting Update curve in PRIMER.

Curves can be referenced in equations using variables of the form 'c1', 'C1' or '#1' to
refer to curve #1. For example, equations such as'y = 2*#1 + 3*#3' are valid. This
allows multiple curve operations to be replaced by a single equation.

There are multiple options for defining the x-values used to plot the equation curve.
There is an option to specify directly the start value, end value and interval between
points. Alternatively, the X values can be copied from a specified curve. The final option
is only relevant if the equation contains curve variables. The x-values from all of the

113 /839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

curves that appear in the equation will be combined to give one potentially larger set
of x-values, which will then be used to plot the equation curve.

Equation curves can also be created using the JavaScript API, see 'Read.Equation’ in the
JavaScript API reference manual.
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8.2.15. HDF

HDF

T/HIS can read HDF files. The version of HDF file supported in T/HIS is HDF5. HDF4 files
require conversion to HDF5 before they can be read (see Converting HDF4 to HDF5).
Currently, T/HIS supports Float data types within Atomic datasets and Float data types
within Compound datasets. Reading HDF files is supported in FAST-TCF. We plan to
improve our support for HDF in future releases of T/HIS, so please send us any
feedback you have.

<< Undock Read Data X
LS-DYNA Groups Keyword T/HIS Curve
Bulk Data Keyboard CSV Screen

LS-PREPOST DIAdem NASTRAN
CURVOUT Equation HDF

An HDF5 file can be read by entering the path in the textbox or using the file selector:

— HDF Panel 2 —=Ox
Read

Filename: v E

Plot Y against X dataset

Once a valid HDF file is selected, the HDF panel will open with two navigation lists
mapped in "Plot Y against X dataset" mode - one related to Y-Axis and the other for X-
Axis - showing the contents in the root group (/). Using these navigation lists, the entire
HDFS5 file can be accessed. If the selected datasets have any associated attributes, they
will be listed in the attributes lists below.

An example of a curve reading in from a HDFS5 file has been shown below. The file that
has been read in is a binout file converted to HDF5 format:
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HDF Panel
Read

Filename: }C:\EDURC E\hdf5_dir\examples\python\binout_lasso.h5 v

@ Plot Y against X dataset
(O Plot Y against index 0._.n

. o
E{Search Groups>| |t taset E{Seamh Groups=| |

[ ]
elout - | elout
eloutdet _eluutdet
glstat < |glstat
nodout nodout

Y Dataset Attributes X Dataset Attributes

f > !

A i
Y L

Clicking on a dataset will map an adjecent list of the dataset contents. An empty dataset
box or disabled rows just means that data is not readable into T/HIS or we do not
support it yet.

In this example, for Y-Axis we have selected elout — elout — shell followed by sig_xx
(which is a 2D dataset), and selected Column 2 in the dataset list. For X-Axis we have

selected elout — elout — shell followed by time (which is a 1D dataset) and selected
Column 1:
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| Read |

Filename: CASOURCEMATS_dinexamples\python\binout_gd.hS v

@) Piot ¥ against X dataset

O Plot %" against index 0...n

- o

E{Search Groups= <Enter Dataset Column> E{Search Groups= <Enter Dataset (
&
Column 1 Column 1
nip Column 2
npl Column 3
opt Column £
plastic_strain Column 5
revision
=ig_xx
sig_xy UpPer_eps_xx
=ig_yy upper_eps_xy
sig_yz Upper_eps_yy
Yi— | J ————
% Dataset Attributes X Dataset Attributes
I [ I
" '
T k

When you click Apply, a curve will be mapped:

5.000

4.000 r

3.000 r

2.000 r

1.000 r

(X1E-3)

0.000 L

-1.000 r

-2.000 r

-3.000 r

-4.000 r

-5.000 T T T T T T T T
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400

— sig_xx - C2 vs time - C1
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Plot Y against Index 0...n

The second mode available is "Plot Y against Index 0...n", where only the Y-Axis points
need to be selected. Y-values will then be plotted against their index i.e. X-values of O, 1,
2, 3, etc.

— HOF Panel
Read

Filename: CASOURCEVhATS_dinexamples\pythontbinout_gd.hS ¥

() Plot ¥ against X dataset
@ Plot ¥ against index 0...n

E-: Search Groups>

elout
eloutdet
glstat
nodout

" Dataset Attributes X Datazet Attributes

3D Datasets

The contents of the dataset list change depending on the data. For a 1D or 2D dataset, a

list of columns is shown (see previous examples) but for a 3D dataset, first the Level has
to be selected:
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— HDF Panel
| Read
Filename: CASOURCEVATS_dinexamples\python'\d3plot_gd.hs k)

Apphy @) Piot ¥ against X dataset
(O Piot ¥ against index 0...n

- o

E{Search Groups= <Enter Dataset Column> E{Search Groups= <Enter Dataset |
A [ rose.d
. Level 1 . Level 1
elem_shell_deletion_info Level 2 elem_shell_deletion_info Level 2
elem_shel_results Level 3 elem_shel_results Level 3
elem_shell_results_layers Level 4 — elem_shell_results_layers
elem_solid_deletion_info Level 5 elem_solid_deletion_info
elem_solid_results Level & il elem_solid_results
node_acceleration Lewvel 7 node_acceleration
node_coordinates Level & node_coordinates
node_displacement Level 9 node_dizplacemeant
node_velocity Lewel 10 node_velocity
| - Y= | j Pr——
%" Dataset Attributes X Dataset Attributes
I [ I

After selecting the Level, the dataset box will show the list of Columns for selection:
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- HOF Panel
| Read

Filename: CASOURCEhdTS_difexamples\python\d3plot_gd.h5 1

@ Piot Y against X dataset

(O Puot ¥ against index 0...n

m

E «Search Groups> <Enter Dataset Column:>

<Enter Dataset

elem_shel_results

Column 1

node_

elem_shell_deletion_info

elem_shell_results

" Dataset Attributes X Dataset Attributes

After clicking Apply, the curve label will show the Level and the Column selected:

1.000

0.800 r

0.600 r

0.400 r

0.200 r

0.000 r

-0.200 r

-0.400 r

-0.600 r

-0.800 r

-1.000 T T T T T
-200.000 -100.000 0.000 100.000 200.000 300.000

—— elem_shell_results - L2 - C1 vs node_acceleration - L3 - C4
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Compound Datasets

For a compound dataset, the curve label shows the list label:

| Read

HOF Panel

Filename:

CASOURCEWhdfS_direxamples\NASTRANZdoThS

l=root=

E{Search Groups=

<Enter Dataset Column>

MNASTRANRESULTING

EIGENVECTOR

EIGENVECTOR ®
GRID_WEIGHT v
z
R
RY
RZ
%" Datazet Attributes
! -
L SCHEMA 20190
k|
121 /839

\

*

@) Piot ¥ against X dataset
(O Piot ¥ against index 0...n

l<root=

E =3edrch Groups>

<Enter Dataset |

|E|GEWE{:TDR
(GRID_WEIGHT

X Dataset Attributes

L [SCHEMA 20150
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7.800

7.600 -

7.400

7.200

7.000

6.800

6.600

6.400

6.200 T T
0.027 0.028

T
0.029

T
0.030

T T
0.031 0.032 0.033

O EIGENVECTOR - Z vs GRID_WEIGHT - MX

Navigation aids

Navigation aids have been introduced in order to traverse through the file easily and
with minimum number of clicks.

Search

Let us consider the "Plot Y against X dataset" example above. We had to follow the
sequence elout — elout — shell — sig_xx. Instead, if you already know that you want
to retrieve sig_xx you can search for it in the <Search Groups> textbox directly, and
select from the matching paths listed:
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HDF Panel ?2 —[x
Read

Filename: CASOURCEhdf5_dinexamplesipython\binout_lasso h& v E

@ Plot Y against X dataset
(O Plot Y against index 0...n

Esid E{Search Groups=>

felout/elout/shell/sig o

- felout/elout/shell/sig_xxy/
elout _ e | clout
elout felout/elout/shell/sig_yy/ eloutdet
glsta lelout/elout/shell/sig_yz/ = |glstat
nodo felout/elout/shell/sig_zx/ nodout
felout/elout/shell/sig_zz/
/glstat/sliding_interface_energy/

fglstat/spring_and_damper_energy/
Igistat/system_damping_energy/ X Dataset Attributes
/ - !

Column selection

The <Enter Dataset Column> textbox allows you to select columns quickly. The
following are all valid searches:

e “1"or"“Column1”
e “1-4"or “Column 1-4"
e “1,2,3,5"0r"1235"or"Column1,2,3,5"or“Column1235"”
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- HDF Panel 20O
Read

Filename: CASOURCEhdf5_dinexamplesipython\binout_lasso h& v E

Apply @ Plot Y against X dataset
(O Plot Y against index 0...n

ESig 14 E<Search Groups> | |ter Dataset Columnz
felout/elout/shell/ Sig_xx _

opt Column 1 + elout
plastic_strain Column 2 eloutdet
revision Column 3 o |glstat
Sig_Xx Column 4 nodout
sig_xy Column 5
sig_yy
T lsig_yz
Y Dataset Attributes # Dataset Attributes
/ > ! [

-l
-

Copy path

The left and right arrows simply copy the Y-Axis path to X-Axis path and vice versa. This
can make it quicker to plot Y versus X data. Supposing you wish to plot x-stress versus
time. Once you have selected the sig_xx dataset for the Y-axis, you can copy the path to
the X-Axis and quickly switch the X-Axis selection to time if it is in the same location in
the file:
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— HDF Panel ? —[x
Read

Filename: CASOURCEhdf5_dinexamplesipython\binout_lasso h& v E

Apply @ Plot Y against X dataset

(O Plot Y against index 0...n

B -

E{Search Groups= | |ter Dataset Column=

Jelout/elout/shell/ Jelout/elout/shell/
opt Column 1 i state Column 1
plastic_strain Column 2 states
. revision Column 3 + system
Sig_Xx Column 4 time
sig_xy Column 5 . title
sig_yy UppEr_eps_xx
sig_yz UppEr_eps_xy
Y Dataset Attributes # Dataset Attributes
/ > { >
| |

Converting HDF4 to HDF5

To convert an HDF4 file to the HDF5 format, you need to install the h4h5tools
application, which can be found on the HDF Group website (we tested h4h5tools-1.10.6-
2.2.5-win10_64-vs15.zip). Once installed, you can use the HDF4 to HDF5 Converter Tool
script included with T/HIS to aid file conversion. The script converts selected HDF4 files
into HDF5 files, writing the new files in the same directory as the originals. The script
can be found in the T/HIS JavaScript menu:
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We plan to improve our support for HDF in future releases of T/HIS, so please send us

)

Tools |

Edit Style Properties

Operate Maths Automotive
Macros FAST-TCF Title/Axes

Command Fil | Units

All
Mone

Settings

E

[irePORTER [JY PRIMER
Models
Images
Seismic
Display
Graphs
JavaScript Datum

JavaScript
Run Debug Check Encrypt Merge
GUI Builder
File: | Vo=
Encoding: LATIMN1 v Memory: | 25
[+]examples
I MADM

HDOF4 to HOFS Converter Tool

any feedback you have.
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8.3. WRITE Options

WRITE Options

Writes a group of curves out to a file for later use or to the screen.

Curves Selected : 2 Select Curves..
Cutput Type: Yrite to file T
Cutput Format: T/HIZ cur -

Ciutput WRUP SLEDWdefault.cur
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8.3.1. WRITE TO FILE

WRITE TO FILE

Cutput Type: Wyrite to file T

Writes a group of curves out to a file for later use if required. The user is prompted for
the list of curves to write out after a filename has been specified.

FILE FORMAT

Writes a group of curves out to a file for later use if required. The user is prompted for
the list of curves to write out after a filename has been specified.

THIS .cur T
THIS .cur
LE-DHA Kevword
MASTRAN TABLED1
CEW X X XY
CEVXY Y YY)
Summary
Summary (CSW)
IS0-MME

T/HIS .cur format This option will write out curves using the default T/HIS
curve format. One curve file will be written containing all
the selected curves along with their Titles, Axis Labels, Line
Labels and styles. From version 9.4 onwards the curve file
can also contain information on the UNIT system and the X
and Y axis units for each curve (see Appendix B for more
details on the curve file format)

LS-DYNA Keyword One file will be written containing all the selected curves
using the LS-DYNA *DEFINE_CURVE format so that the file is
suitable for inclusion in a LS-DYNA keyword file.

NASTRAN D1 This option will write out curves using the NASTRAN TABLE
D1 format. Curves are listed sequentially in the file.

CSV X, Y, X, Y. X,Y This option will write out curves using as a CSV (comma
separated variable) file that can be read into other
programs like Microsoft EXCEL. The columns written are x-
values for the 1st selected curve, y-values for the 1st
selected curve, x-values for the 2nd selected curve, y-values
for the 2nd selected curve ...
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CSV X,Y,Y.Y,Y,Y This option also writes out a CSV file. All the curves are

Summary
Summary

(CSV)

ISO-MME

129/839

output using a single consistent set of X values that can
either be taken from one of the curves or they can be
generated automatically.

Time Yalues: Use Curve T
Time Yalues: Generate -

=i A= O000E+00 Wi 1 0000E-+00

Gives a summary of the curve. This includes the type of data being
plotted and the maximum and minimum values in the curve.

CSV (comma separated variable) version of the summary file.

The ISO-MME format (ISO/TS 13499) is a data exchange format for
crash analyses comprising a number of folders and files. This option
works slightly differently to the others, in that you need to select a
model for T/HIS to extract the data from and provide a configuration
file to specify what data should be written out, rather than selecting
curves.

This is needed because the naming conventions of the output files, set
out in the ISO standard, follow specific rules which require extra data
that isn't present in the curves alone and they also contain lines at the
top of the files which describe the data in more detail. The contents of
the configuration file are described in ISO-MME Configuration File .

In addition, an output directory is specified rather than a output file
since multiple files are written out.

Output Type: Write to file T
Output Format: IS0-KMNE T
Model # 1 T

Config file: B0 utput_testiconfig_file.json

Cutput :

Hn:l del=\S0_MMECutput_test E|
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' CEW Y 2O Y
From version 9.4 onwards the CSV Qutput Format: ( s

files generated by T/HIS can also W/ Write UNIT information to CSY file

contain information on the UNIT
system and the X and Y axis units for
each curve. If you don't want to output this information then you can turn it off.

The default setting for this option can be set via the preference option
this*write csv units:

This option can also be turned on and off in FAST-TCF scripts (see FAST-TCF)

ISO-MME Configuration File

The ISO-MME configuration file is a JSON format file which is used to tell T/HIS
which curves to generate: the data to extract, from which entities to extract it,
their locations in the model and whether any filtering or operations are
required. This configuration file is required so T/HIS can write various ISO-MME
files with the correct names and any additional data required at the top of the
files.

To set the scene, the structure of the directory where various files get written
out and the files it contains is:

ISO-MME Version 1.6 ISO-MME Version 2.0
Output Dir Output Dir
| |
| -— <Virtual | —— <testname>.mme <= Test
Testing reference information file

ID>.mme <= Test Data |
| | -— Channel
| -—— Channel | |
| | | -- <testname> Channel.mmi <=

| -— <VirtualChannel index file
Testing reference | | ——

ID>.chn <= Channel <testname> <channel code>.mmd <= Channel
index file data files
| -— <Virtual | | —-
Testing reference <testname> <channel code>.mmd
ID>.001 <= Channel | T__ -
data files <testname> <channel code>.mmd
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| -— <Virtual
Testing reference

| -— Object

ID>.002 . |-
| -— <Virtual<testname> <object code>.mmi <= Object

Testing reference files B B

ID>.003

<testname> <object code>.mmi

<testname> <object code>.mmi

Test information file (.mme file)

The test information file describes the test and the objects (vehicles, dummies,

barriers) in it. As an example:

ISO-MME Version 1.6

Data format edition number
:1.6

Customer name

:ARUP

Customer test ref. number
:NOVALUE

Customer project ref.
number: 9999

Title

:NOVALUE

Timestamp

:2022-09-29 13:30:00

Type of the test

:NOVALUE

Subtype of the test
:NOVALUE

Virtual Testing reference
ID:NOVALUE

Regulation

:NOVALUE

Date of the test
:2022-10-02

Name of test object 1
:NOVALUE

Ref. number of test object
1 :NOVALUE

Velocity test object 1 lon.

:NOVALUE

Velocity test object 1 lat.

:NOVALUE

1317839

ISO-MME Version 2.0

Data format edition number
:2.0

Timestamp

:2020-11-10

Laboratory name

tArup

Laboratory contact name
:NOVALUE

Laboratory contact phone
:NOVALUE

Laboratory contact fax
:NOVALUE

Laboratory contact email
:NOVALUE

Laboratory test ref number
:NOVALUE

Type of the test
:NOVALUE

Subtype of the test
:NOVALUE

Regulation

:NOVALUE

Date of the test
:NOVALUE

Number of test objects
12

#Begin of testobject
Type

:D
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Mass test object 1 Filename

:1230 :my test DO.mmi
Driver position object 1 #Ena of Eestobject
:3 #Begin of testobject
Impact side test object 1 Type

:LE .1

Name of test object 2 Filename

:NOVALUE , my test 1.mmi
Ref. number of test object #End of Eestobject
2 :NOVALUE

Velocity test object 2 lon.

:NOVALUE

Velocity test object 2 lat.

:NOVALUE

Mass test object 2

:1230

Driver position object 2

12

Impact side test object 2

:LE

Type of data source
:Simulation

Object files (.mmi file)

These files are only present in ISO-MME Version 2.0. The object files describe each
object in the test, for example:

Name :H350
Velocity :NOVALUE
Mass :NOVALUE
Impact side : 00
#Begin of biomechanical

Gender :male
Age :21

#End of biomechanical

Channel index file (.chn or .mmi file)

The channel index file lists the channel data files:

ISO-MME Version 1.6 (.chn file) ISO-MME Version 2.0 (.mmi file)
Instrumentation standard : Number of channels :3
Not applicable Data origin .S
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Number of channels
27

Name of channel 001
:13HEADOOOOWSACXO
Name of channel 002
:13HEADOOOOWSACYO
Name of channel 003
:13HEADOOOOWSACZO
Name of channel 004
:13HEADOOOOWSDCXO

Data source
simulation

#Begin of channel
Extended channel code
:DOHEADMIOO000000B
#End of channel
#Begin of channel
Extended channel code
:DOCHSTMIOO000000C
#End of channel
#Begin of channel
Extended channel code
:DOPELVMIOO000000C
#End of channel

Channel data files (.001 or .mmd file)

The channel data file that gives the details about the curve:

ISO-MME Version 1.6 (.001 file)

Test object number
01
Name of the channel

Laboratory channel code
:NOVALUE

Customer channel code
:NOVALUE

Channel code
:13HEADOOOOWSACXO
Unit

cm / (s * s)
Reference system
:NOVALUE

Transducer type
:NOVALUE

Pre-filter type
:NOVALUE

Cut off frequency
:NOVALUE

Channel amplitude class
:NOVALUE

Sampling interval
:0.0001

Bit resolution
:NOVALUE

Time of first sample
:NOVALUE
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ISO-MME Version 2.0 (.mmd file)
Data structure
:Channel
Instrumentation standard
:NOVALUE
Name of the channel
:Accel x - Node 52503304
(PelvisAccel INJURY) (Reg
0.100E-03) (C 180)
Data source
:simulation
Data status :0k
Cut off frequency
:NOVALUE
Channel amplitude class
:NOVALUE
Sampling interval
:0.0001
Bit resolution
:NOVALUE
Time of first sample :0
Number of samples
:1500
Reference channel
rimplicit
#Start of data
-6.09125e-05
-1785.28
-3315.55
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Number of samples

:1999

-0.42144
-0.00030
-0.00028

#End of data

Configuration structure
Below is an illustration of the configuration file structure.

Test data: At the top of the file is a list of test data properties,
followed by a list of descriptors for the test.

Objects array: Next is a list of objects (e.g. vehicles, dummies,
barriers) and their properties and descriptors.

Channels and Operations arrays are used to specify the Curve properties to
output required curves:

134 /839

Channels array: Each channel in the array is defined as an
object with properties such as entityType, id, etc. to create a
single curve with its ISO-MME channel code defined in
properties like mainLocation, fineLocation etc.

Operations array: Each operation object defines an operation
to be performed on any previously defined or multiple curves.
Operations can be chained together. The final output should be
an ISO-MME channel code.

Configuration File Structure

—-— Test Data Property 1
-— Test Data Property 2
-—- Test Data Property 3
-— Descriptors
| —— Descriptor 1
| —-- Descriptor 2

—-— Object Type 1

| -- Object 11
| | —— Property 1
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| —-— Property 2

| —— Descriptors
| —— Descriptor 1
| —— Descriptor 2

|
|
|
|
|
| -— Object 12

| | -— Property 1
| | —— Property 2

—-— Object Type 2

| -- Object 21

| | —-— Property 1
| | —-— Property 2
|

| -- Object 22

| | -- Property 1
| | —-— Property 2

—-— Channels
| —- Channel 1

| -- Channel Property 1
| —— Channel Property 2

—-— Channel 2
| —— Channel Property 1
| -- Channel Property 2

—— Channel 3
| —— Channel Property 1
| —— Channel Property
| —— Descriptors
| —— Descriptor 1
| —— Descriptor 2

N

—-— Operations
| —— Operation 1
| -- Operation Property 1
| —-- Operation Property 2

|
|
|
| -- Operation 2

| | —-- Operation Property 1
| | —— Operation Property 2
| | —— Descriptors

| | —— Descriptor 1
| | —— Descriptor 2
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Configuration file example

Below is an example configuration file, showing all the available options that can
be set. Not all of them are required - the list below shows which ones are
optional and what they can be set to.

"testName": "Far side",

"timestamp": "12/18/2023, 4:24:25 PM",
"formatVersion": "1.6",

"laboratoryName": "Oasys LS-DYNA Environment",
"customerName": "Euro NCAP",
"customerTestRefNumber": "001",
"customerProjectRefNumber": "1234",
"virtualTestingReferencelId": "FS Pole 75 x-ref_z-ref 56M Sim 1",
"typeOfTest": "SideImpact”,

"subtypeOfTest": "Far Side + VTC",
"regulation": "EuroNCAP",

"testDate": "12/18/2023",

"unitSystemModel": "U2",

"unitSystemDisplay": "U1",

"xAxisInterval": 0.0001,

"descriptors": [

{
"description": "Type of data source”,
"value": "Simulation"
}J
{
"description": "Dummy Simulation Model Specification”,
"value": "WSID 50 M v3.4.1"
¥
]J
"dummies": [
{
"testObject": "1",
"position": "1",
"vehicleTestObject": "1",
"name": "PDB WSID 50M 4.0",
"gender": "male"
}
]J
"vehicles": [
{
"testObject": "1",
"position": "@",
"driverPosition": "1",
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"name": "Lighting McQueen",
"refNumber": "NO VALUE",
"mass": "NO VALUE",
"impactSide": "RI",
"descriptors": [

{
"description": "Vehicle Model",
"value": "95"
}
]
}
1,
"channels": [
{

"testObject": "1",
"position": "1",

"mainLocation": "ABRI",
"finelLocationl": "RI",
"finelLocation2": "@1",
"finelLocation3": "WS",
"physicalDimension": "AN",
"direction": "#",
"entityType": "spring",
"component": "rotation",

"XAxisInterval"”: 0.0001,
"id": 10324,
"write": false

¥

{
"testObject": "1",
"position": "1",
"mainLocation": "ABRI",
"finelLocationl": "RI",
"finelLocation2": "@2",
"finelLocation3": "WS",
"physicalDimension": "AN",
"direction": "#",
"entityType": "spring",
"component": "rotation",
"id": 10325,
"write": false

¥

{

"testObject": "0",
"position": "O@",

"mainLocation": "EKIN",
"finelLocationl": "SU",
"finelLocation2": "@0",
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"finelLocation3": "@0",
"direction": "@",
"physicalDimension": "EN",
"entityType": "whole",
"filter": "C",
"component": "kinetic",
"write": true

}J
{
"testObject": "0@",
"position": "@",
"mainLocation": "EHOU",
"finelLocationl": "SU",
"finelLocation2": "@0",
"finelLocation3": "@0",
"direction": "@",
"physicalDimension": "EN",
"entityType": "whole",
"filter": "A",
"component": "hourglass",
"write": true,
"descriptors": [
{
"description"”: "Energy Type",
"value": "Hourglass Energy"
¥
]
¥
]J
"operations": [
{
"operation": "sub",
"input": [
"11ABRIRIO2WSAN#0",
1.570796
1,
"output": "11ABRIRIO2WSANZO",
"write": false
Ts
{
"operation": "c180",
"input": [
"11ABRIRIO2WSANZO"
1,

"output": "11ABRIRI@2WSANZC",
"write": true,
"descriptors": [

{
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"description”: "Abdomen Compression valid Value",

"value": "46"

s

{
"description": "Abdomen Compression Invalid Value",
"value": "65"

}

Configuration file properties

The following tables list all the required and optional properties and what they
can be set to. If they aren't set, the default value is used.

Some values should follow the guidance in the ISO Related Electronic
Documents A and B (RED A and RED B) and they are indicated below. They can
be found on the ISO website https://www.iso-mme.org/forum/.

Test Data properties

The first Table specifies the Test Data properties which provide details about the
test. It is necessary to include testName and formatVersion.

Property Descriptio Valid values Default Type [Necessity
n

testName Name of Any value - String Required
test. This is
used for
the test
directory
name and
inthe
filenames.

formatVersion Format 1.60r20 2.0 String Required
Version
specifies
the ISO-
MME
output
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thisVersion

thisBuildNumber

timestamp

laboratoryName

laboratoryContactNam The

e

laboratoryContactPho
ne
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version
required.

T/HIS Build Any Numerical value. For Eg:--

Version “21.0”

T/HIS Build Any numerical value. For Eg:- -

Number [“6100”

String Required

String Required

A Any value, but the expected ['"NOVALUE String Optional

timestamp [format is "yyyy-mm-dd".

dates. It is
written in
the header
of the test
informatio
n *.mme
file.

The Any value.

laboratory
name. ltis
written in
the header
of the test
informatio
n *.mme
file.

laboratory
contact
name. ltis
written in
the header
of the test
informatio
n *.mme
file.

The Any value.

laboratory
contact
phone
number. It
is written
in the
header of
the test
informatio
n *.mme
file.

Any value.

n

"NOVALUE String |Optional

"NOVALUE String Optional

n

"NOVALUE String Optional

n
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laboratoryContactFax The Any value. "NOVALUE String |Optional
laboratory "
contact fax
number. It
is written
inthe
header of
the test
informatio
n *.mme
file.
laboratoryContactEmaiThe Any value. "NOVALUE String |Optional
I laboratory "
contact
email. It is
written in
the header
of the test
informatio
n *.mme
file.
laboratoryTestRef The Any value. "NOVALUE String Optional
laboratory "
test
reference.
It is written
in the
header of
the test
informatio
n *.mme
file.
typeOfTest The test See the ISO Related "NOVALUE String |Optional
type. Itis [Electronic Document A for "
written in valid values, e.g. "Frontal
the header Impact".
of the test
informatio
n *.mme
file.
subtypeOfTest The test  See the ISO Related "NOVALUE String |Optional
subtype. It [Electronic Document A for |"
is written valid values, e.g. "0 Degree
inthe Active".
header of
the test
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informatio

n *.mme

file.
virtualTestingReferenc [The virtual Any value. "NOVALUE string |Optional
eld testing ref "

id is used

to write

the

filename

for channel

index file

and

channel

data file.

typeOfDataSource Type of Any value. "NOVALUE String |Optional
data "
source. It is
written in
the header
of the test
informatio
n *.mme
file.
regulation Thetest See the ISO Related "NOVALUE String |Optional
regulation. Electronic Document A for "
It is writtenvalid values, e.g.
inthe "EuroNCAP".
header of
the test
informatio
n *.mme
file.
testDate The date of Any value, but the expected "NOVALUE String Optional
the test. It formatis "yyyy-mm-dd". "
is written
inthe
header of
the test
informatio
n *.mme
file.
unitSystemModel Used to set/'U1","U2","U3","U4","U5"," blank String |Optional
up units  U6".
for model.
If these are
not
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provided
the units
would be
as they
were prior
to write
ISO-MME
or
undefined
if units
were not
set.

unitSystemDisplay Used to set/'U1","U2","U3","U4","U5"," blank String |Optional
up units  U6".
for display.
Will be set
to Sl if
model
units
specified
and display
units not
specified.
xAxisInterval Used to 0to 1e-7 blank Numbe | Optional
specify X Axis r
Interval for all

curves to
regularised.

Descriptor properties

Along with the predefined properties listed in the tables detailing about Test,
Objects and Channels, you can define any additional descriptor you like by
providing a description and value using the syntax in the table below.

The descriptor JSON object allows you to define any number of descriptors that
can appear in the ISO MME Files.

1.
o Test data file(.mme) if defined in Test data block
o Object files(.mmi) if defined in Object Blocks

o Data Files (.001 or. mmd) if defined in channel or operation
block.
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To provide any valid description/value please see the see the details below.

Property Description Valid values Default Type Necessity
description The Name of the This is supposed to NOVALUE |String  Optional
Property for which  |mentioned as String as
you are creating the [required by protocols.
description. For eg. "Time step
setting", "Number of
CPUs"
value The Property which is This can be either NOVALUE |Number Optional
defined in the string or integer for or
‘description’ is example -0.2 or " String
specified avaluein  |Value"
this section.
Object arrays

The table lists the ‘Standard’ object types that are supported by T/HIS. Currently
T/HIS supports the following objects:-

Objects Description

vehicles The vehicles array
contains vehicle
objects.

dummies The dummies array
contains dummy
objects.

barriers The barriers array

contains barrier
objects.

The mobileBarriers
array contains mobile
barrier objects.

mobileBarriers

Object properties

Properties Definition String Default
TestObject

name, velocity, “vehicles” Numerical

mass, impactSide starting from
1

name, gender, age, [“dummies” ‘D’

position

name, “barriers” ‘B’

barrierWidth,

barrierHeight,

yawAngle

name, “mobileBarriers” ‘M’

barrierWidth,

barrierHeight,

yawAngle

This table lists the properties that are supported by T/HIS for different objects.
The properties provide details about the object.

144/ 839
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Property
testObject

position

name

velocity

mass

impactSide

gender

145/ 839

Description Valid values
testObject See the 'Test
classification. It is the Object' section
first character in the fin the ISO
ISO-MME channel Related

code. This property is Electronic

used to name Object Document B for

files (.mmi) valid values, e.g.
", 2", “D”
etc.

The dummy’s See the

position in the
vehicle. It is the in the ISO
second characterin |Related

the ISO-MME channellElectronic

code. This property isDocument B for
used to name Object valid values, e.g.
files(.mmi) “1”,“2".

The test object name.|/Any value

It is written in the

header of the object

*.mmi file for Version

2.0 and mentioned in

*.mme in Version

1.6.

The object’s velocity. |Any value
It is written in the
header of the object
*. mmi file.

The object’s mass. It
is written in the
header of the object

Any value

*. mmi file.

It is written in the See the 'Fine

header of the object |Location 1'

*.mmi file. section in the
ISO Related
Electronic

Document B for
valid values, e.g.,
llLEll' "LO"_

The dummy gender. It/Any value

is written in the

object *.mmi file.

‘Position’ section

Default Type Necessity
“D” for String Required
Dummies

“B” for Barriers

“M” for

mobileBarriers

Numerical

Value for

Vehicle

“0” String Required
blank String Optional
"NOVALUE" Number |Optional
"NOVALUE" Number |Optional
"00" String Optional
"NOVALUE" String Optional

LAST UPDATED 17 NOVEMBER 2024



T/HIS

age The dummy age. It is |Any value "NOVALUE" Number |Optional
written in the object
*.mmi file.

barrierWidth The barrier width. It Any value 0.0 Number |Optional

is written in the
object *.mmi file.

barrierHeight [The barrier height. It |Any value 0.0 Number |Optional

is written in the
object *.mmi file.

yawAngle The barrier yaw Any value 0.0 Number |Optional

angle. It is written in
the object *.mmi
file.

Channel Data properties

Channel Properties are used to define details about the Channel.

Property Descriptio Valid values Default Type
n
testObject testObject See the 'Test Object' section in |“D” for String
classificati the ISO Related Electronic Dummies
on. It is thelDocument B for valid values, |“B” for
first e.g. "1","2", “D” etc. Barriers
character “M” for
in the ISO- mobileBarri
MME ers
channel Numerical
code. Value for
Vehicle
position The See the 'Position' section in the ["0" String

dummy’s |ISO Related Electronic
position in [Document B for valid values,
the e.g. "1","2",

vehicle. It

is the

second

character

in the I1SO-

MME

channel

code.

mainLocation  Main See the ISO Related Electronic - String

location onDocument B for valid values,
the object. e.g. "HEAD", "CHST".
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entityType

component

source

fineLocationl

147 /839

This is
required
for the
channel
code.

The LS-
DYNA
entity
types to
extract
data for.

The LS- This can be the numerical ID or
DYNA a *DATABASE_HISTORY_ID
entity ID toname or an array of IDs or
extract names.

data for.

A FAST-TCF data extraction
keyword (See Section 7.4.5),
e.g. "node", "beam"

If an array is defined, the
output generated is the sum of
the individual curves.

In either case, the IDs/names
should be specified as a string
or number, e.g. "100",100,

"my_node_id", [100, 200, 101],
["my_node_id_1","my_node_id

_2"].

The <id> property is not
required for global data (e.g.
global kinetic energy).
The FAST-TCF data extraction
componen component words (See Section

ttoread. [7.4.5), e.g. "displacement x",
The LS- A FAST-TCF file keyword
DYNA file |(See Section 7.4.2.1), e.g.

to read "Isda", "thf"

data

from.

Fine See the 'Fine Location 1'

location onlsection in the ISO Related

the object. [Electronic Document B for valid

This is values, e.g. "IN", "OU".

- String  |Required

- Number, Optional

String,
Array of
String or
Number
s
- String  |Required
Blank (will String  |Optional
extract data
from the
default file
for the
specified
entity
type).
"00" String  Optional
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used for
the
channel
code.

fineLocation2  Fine See the 'Fine Location 2' "00" String  |Optional
location onisection in the ISO Related
the object. [Electronic Document B for valid
This is values, e.g. "IN", "OU".
used for
the
channel
code.

fineLocation3  [Fine See the 'Fine Location 3' "00" String  Optional
location onsection in the ISO Related
the object. Electronic Document B for valid
This is values, e.g. "IN", "OU".
used for
the
channel
code.

physicalDimensi Physical  See the 'Physical Dimension'  "00" String  Optional
on dimension [section in the ISO Related
data is Electronic Document B for valid
determine \values, e.g. "AN", "DS".
d
automatic
ally from
the
required
"compone
nt"
property
but can be
overwritte
n with this
optional
property.
This is
used for
the
channel
code.
direction The data See the 'Direction' sectionin  "0" String  Optional
direction isithe ISO Related Electronic
determine Document B for valid values,
d e.g. "R", "X".
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xAxis Interval

filter
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automatic
ally from
the
required
"compone
nt"
property
but can be
overwritte
n with this
optional
property.
This is
used for
the
channel
code.

Used to
specify x Axis
Interval for
the curve to
be
regularised.
This will
overridethe x
Axis Interval
property
specified in
test info
block

0 to 1e-7

A filter to The Filter Class Code are blank
use on the positioned 16th in the ISO-

blank Number

String
(UnFiltered)

extracted MME Channel Code. The
data. following Filter Class Code are
supported by T/HIS: -

Filter Class

Code
g
“p”
uy

IIAII
IIBII
llcll
lID”
o EII
IIFII

Description

Unfiltered
FIR100

Combined A and
B

CFC1000
CFC600
CFC180
CFC60
CFC1000
CFC600

Optional

Optional

LAST UPDATED 17 NOVEMBER 2024



T/HIS

write An option
to select
whether
the curve
should be
written to
ISO-MME
format.

“G” CFC180
“H” CFCe0
Acceptable values are 'true' andtrue Boolean (Optional

'false'. The default case is taken
as true.

If set to false, at the end of the
ISO-MME writing process in
FAST-TCF, the curve is

deleted.

Operation Data properties

Some ISO-MME channels can be written directly from the LS-DYNA results data.
However, many require further operations, for example to apply filtering or
convert a rotation sensor to a displacement. Each operation takes one or more
inputs, uses FAST-TCF to perform the underlying operation, and produces an
output. You can “chain” several operations together to produce the desired final
output. Intermediate outputs can be given any name; the final output names
must match the desired ISO-MME channel code. The following table lists the
properties required to define each operation.

Property Description

operation [The type of
operation to be
performed on
the input
curves.

input To process
operations by
FAST-TCF File,
T/HIS requires
arguments
based on the
type of
operation.

150/ 839

Valid values Default Type Necessity

The accepted values for the - String Required
operation are FAST-TCF

Operation values as mentioned

in Section 7.8 operation

commands (e.g. "muly",

Iladdll).

Accepted inputs are ISO-MME |- Array of Required
channel codes for already strings or

created curves in the channel Numbers

block or output curves created
in Operation Block, or
Numerical Values.

The elements in the Input
array are required to be in
same order as mentioned in
FAST-TCF Manual 7.8.
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Eg:- [
"11ABRIRIO2WSAN#O" ,
1.570796]

output The output For intermediate operation - String Required
property is used joutputs, this can be any
to specify the  string.
FAST-TCF curve [For the final output, this
tag. should be a valid ISO-MME
channel code.
Eg:- "intermediate curve" or
”"11ABRIRIO2WSANZC”

write An option to Acceptable values are 'true'  true Boolean |Optional
select whether land 'false'. The default case is
the curve shoulditaken as true.
be outputted.
If set to false, at the end of the
ISO-MME writing process in
FAST-TCF, the curve is
deleted.
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8.3.2. WRITE TO SCREEN

WRITE TO SCREEN

Writes data to a text window on the
screen. Output Type: Wyrite to screen T

OUTPUT FORMAT
List
Summanry

Scan

LIST This option will write out all the points in the selected curves.

Summary Gives a summary of the curve. This includes the type of data being
plotted and the maximum and minimum values in the curve.

SCAN Scans a group of curves and reports the maxima and minima
values for each individual curve along with the overall maxima
and minima
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8.4. Curve Manager

Curve Manager

In screen menu mode curves are managed using the CURVE MANAGER window, shown
in the figure (below).

By default the CURVE MANAGER menu only displays 1000 curves. An unlimited amount
of curves can be used and these are displayed in the menu in blocks of 1000. If an
attempt is made to use a curve higher than 1000 then the Range options are used to
select which group of 1000 curves you wish to display.

Against each curve that currently contains information is a curve number button. The
colour of this button indicates the current blanking status of a curve

The curve is unblanked in all active graphs ( Active Graphs)

- The curve is blanked in all active graphs

The curve is unblanked in some active graphs

The blanking status of each curve can be changed by clicking on this button. The Curve
Table can also be used to change the blanking status of a curve.

A range of curves may either be blanked or unblanked by selecting the first button in
the range and then holding down the SHIFT key while selecting the last button in the
range. All buttons that lie between the first and last buttons selected will have their
status changed to match that of the first button that was selected.

The line label for each curve may be changed by over-typing the label currently
displayed in the line label box.

The button located between the curve number button and the curve label shows the
current colour, line style and symbol that will be used to plot the curve. These
properties can be modified by clicking on this button to display the line style menu, see
LINE STYLES

The CURVE CONTROL window can also be accessed via the File....Curves option at the
top of the graphics window or from the Curves button in the main menu.
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Curve Manager

Delete. | Table |
CurveRange: - + Select

Sortby:  CurvelD ¢ CurvelD Curve ID

D Label

[ 1 fa Disp x - Node 1343
ml 2 AREEDisox - Node 1344
| 3 JclDisp - Node 1345
| 4 LpDisp y - Node 1343
5 R Disp y - Node 1344
6 fRcmDisp y - Node 1345

| 7 R Disp z - Node 1343
| 8 ~|ml|Disp - Node 1344
| o [l Disp z- Node 1345

10 -3
11

12 -
13 L=
14 -6

- 15

If the curve labels are too long to be seen in the standard Curve Manager menu then
the menu can be turned into a floating menu by selecting the <<<Undock option in the
menu header. After undocking the menu it can be re-docked by selecting >>>Dock.

— CURVE CONTROL =
CurveRange: - + Select

Sortby: | CurvelD ¢ CurvelD Curve ID

D Label
sp x - Node 1343
sp X - Node 1344
sp X - Node 1345
sp y - Node 1343

isp y - Node 1344

5p y - Node 1345
- Node 1343
- Node 1344
- Node 1345

15
16 ——
17

18 B
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8.4.1. Reordering Curves

Reordering Curves

Attached to each of the curve number buttons is a popup menu that can be used to
reorder curves by copying and moving them. This menu is accessed by clicking the right
mouse button over the curve number buttons.

INSERT CURVE BEFORE
INSERT CURVE AFTER
COPY CURVE
COPY CURVE + STYLE
MOWVE CURVE
MOVE CURVE + STYLE

DELETE CURVE

INSERT CURVE BEFORE Inserts the last curve copied to a scratch
definition before the selected curve.

INSERT CURVE AFTER Inserts the last curve copied to a scratch
definition after the selected curve.

COPY CURVE Copies the curve to a scratch definition.

COPY CURVE + STYLE Copies the curve along with its line style settings

to a scratch definition.

MOVE CURVE Copies the curve to a scratch definition and then
deletes the original curve

MOVE CURVE + STYLE Copies the curve along with its line style settings
to a scratch definition and then deletes the
original curve

DELETE CURVE Deletes the selected curve

Block Moving/Copying Curves
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] Label

Since version 16, T/HIS has had

the option to move or copy a
selection of curves and insert
them before/after a given curve.

This can be done via selecting the
first curve as per usual and then

either:

SHIFT + "Move/Copy
- To select a block

CTRL + "Move/Copy
Curve" - To add an
additional curve to your
previous selection

EJ Time Step - YWhaole Model

B 2 ARSR<E - Whole Model

EE |.E. - Whale Madel

—X— Spring/Damper Energy - Whale bodel
B cc - whoke Mogel

—e— aystem damping Energy - Whole Ml:u_
- -~ Joint internal energy - YWhole Model
E el = liding interface energy - YWhole Mode
E External work - Whole Maodel

P ™

At any time, the operation can be cancelled by right clicking a curve which is in its
"pending" status (greyed out), and selecting either Cancel Move/Copy to cancel the
curve selected or via Cancel Move/Copy - All which cancels all "pending" curves.

The order in which the curves are inserted is the same order in which they are
currently in the list. For example, the image below has curves 3,6 and 8 as pending.
When these are inserted they will be condensed so that they are next to one another.
So, if this selection was inserted after curve 9, then these three curves will occupy
slots 10,11 and 12 respectively.
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0] Label

1 _ o - Time Step - YWhole Model
| . i
E =l E. - Whole Model

I.E. - WWhale Madel

g/Damper Energy - Whole Maodel
. - Whole Madel
E —2— System damping Energy - Whaole ME
= & laint internal energy - YWhole Model
E ——+- Sliding interface energy - YWhale MndE

E External work - Yhole hModel
-F-

1
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8.4.2. Blank...

Blank...

Blank All

Unblank All
Pick Visible
Reverse All

Blank by Model...

Unblank by Model...

Blank by Group...

Unblank by Group...

158 /839

Blank... ™ Blank All

Unblank All

Pick Visible
Reverse All

Blank by Model...
Unblank by Model. ..
Blank by Group._.
Unblank by Group. ..

Blank all curves

Unblank all curves

Pick curves from the screen to be blanked.
Reverse the blanking status of all curves
Blank curves belonging to a Model
Unblank curves belonging to a Model
Blank curves by Curve Group

Unblank curves by Curve Group
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8.4.3. Delete...

Delete...

Delete All

Curves...

Delete by
Model...

Delete by
Group...

All Blanked in
active graphs

All Blanked in
every graph

All Visible in
active graphs

All Visible in
every graph

All "Null" Curves
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Delete.. » Delete Al
Curves...
Delete by Model...
Delete by Group...
All Blanked in active graphs
All Blanked in every graph
All Visible in active graphs
All Visible in every graph
All "Null Curves

Deletes all current curves. You are prompted for confirmation
first!

Select groups of curves for deletion

Delete curves belonging to a Model

Delete curves by Curve Group

Delete all the curves that are currently blanked within all currently
active graphs

Delete all the curves that are blanked over every graph,
irrespective of active graph status (equivalent to if every graph is
active)

Delete all the curves that are currently unblanked within all
currently active graphs

Delete all the curves that are unblanked over every graph,
irrespective of active graph status (equivalent to if every graph is
active)

Delete any curve which is "NULL"
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8.4.4. Table

Table

The Table option can be used to give more control over which curves are blanked and
unblanked in all of the currently defined graphs, as well as display curve properties and
injury values in a tabulated format. By default the Curve Table displays a scrolling list of
all of the currently defined curves and curve groups along with a set of tick boxes that
display the status of the curve in the current graphs. Curves are displayed in BLUE text
while curve groups are displayed in GREEN.

| Curs Tabk [ - I ET
Dismiss |\."iew r| Update | Filter by : Model T Label T Type v Componant. v Save as : _ C
Select : Clear All Filter Cptions Format : Apply
_| Auto resize width Graph buttons Curve properties
\lJD Label/Group Name ‘ Type ‘ Entity ID ‘ Compenent ‘ Style 12 s e
’ P e v |
1 Pressura - Airkag 1 Airbag 1 Prassure —af— (o V2R N |
2 volume - Airteg 1 Airbag 1 Volume —=— 1 V2 N |
3 Internalenargy - Airtag 1 Alrbag 1 Internal energy Al v
4 Mass rate in - Airkag 1 Airbag 1 Mass rate in —=— 2 |~
5 Mass rats out - Airbag 1 Aitbag 1 Mass rate out N
1 Modal 1 GRCUP 1 * Mixed P e ]

For each curve the following information is displayed by default.

ID Curve ID or Group ID for curve groups

Label Curve Label or Group Name

Directory |If the curve has been read in from a model then this will be the directory
that all all the model files are in, if the curve had been read in from a file
(.cur. .csv) then this will be the file location.

No information is displayed for curve groups.

Model/File [If the curve has been read in from a model then by default this will be the
ID of the model. If the curve had been read in from a file then this will be
the filename.

No information is displayed for curve groups.

Type The entity type that the curve was generated from. If the curve was read in
from a file then this will display "FILE".

Entity ID ID of the item that the data was read from. If the curve was read from a
file then this will be the index within the file for each curve.

If the row represents more than one curve (e.g. curve groups) and the
curves have different components then it will display "*'

Component|Data component name.
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If the row represents more than one curve (e.g. curve groups) and the
curves have different components then it will display '*'

Style This will show the line colour, style and width used to display the curve.

The column widths of any of the above columns can be adjusted by clicking on the bars
between the header columns and the order of the columns can be changed by dragging
the column headers.

The contents of the table can also be sorted by any column by clicking on the relevant
header button. Clicking on the same header a 2nd time reverses the sort order for the
column.

Adding / Removing Curves from graphs and Locking /
Freezing

To add an individual curve (or curve group) to a graph the tick boxes on
the right hand side of the curve table can be used.

The first column of tick boxes (under the *) can be used to add/remove a
curve from all the currently defined graphs, while the top row of tick
boxes can be used to add/remove all the currently defined curves from a

graph.

o If all of the curves are unblanked in a graph then the tick box will
display a black tick in a white box.

e If some of the curves are unblanked in a graph then the tick box
will display a dark grey tick in a grey box.

e If none of the curves in a group are unblanked in a graph then the
tick box will be empty.

SRR SLSIRRS]S]S] R 5] =
LRIl SIL L SISILL LIE ™
KISl ST L SILS]RILIS @

AR SRR SRR ER

Multiple tick boxes can be set/unset by clicking on the first one and then
holding SHIFT while clicking on the last one.
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These tickboxes can also be used to lock or freeze
curves. If the 'Locking/Freezing' button, or the
'Locking/Freezing' option in the 'Graph buttons'
popup is selected, then the tickboxes are re-
purposed. Locking a curve means fixing it as
blanked in a graph so it cannot be made visible until
it is unlocked. Freezing a curve is the equivalent for
visible curves. The curve will be visible in that graph
until it is unfrozen. These curves will no longer be
affected by shortcut keys such as 'u', 'r" and 'b'.

Instead of changing the ticks, locking and freezing
will change the background colour of the tickbox.
When a curve is locked, the background will be red.
When it it is frozen, the background will be green.

—
Graph buttons

_1 Blanking
5 3 [ Locking/Freezing

m
m_
W
| "3
W
v
N
N
v~
L
vz
H

*

—

EE S HERJL BEE
SNRANRENARNAANRENAENIENE B B BN

The buttons relating to multiple graphs or multiple curves behave in the same way as
for blanking, as does multiple-selection using CTRL or SHIFT.

Individual curves can also be selected by clicking on them in the main part of the curve
table. Multiple curves can be selected using either CTRL to select a single curve or SHIFT
to select a range of curves. As curves are selected they are highlighted in blue and the

tick boxes for any unselected curves are greyed out.

When multiple curves have been selected then clicking on a tick box sets the status for

all the selected curves.

\lAD ‘ Label/Group Mame Directory ‘ Model/File Type ‘ Entity 1D ‘ Component ‘ Style
1 KE.-Part1 AmpTEST 1 Part 1 K.E. —r— v
2 KE.-Fartz AmpTEST 1 Part 2 K.E. —— v
3 fAMpTEST 1 1 I.E. |
4 AMpTEST 1 2 I.E. |
5 |Momentum x- AmMpTEST 1 1 Momentum x [v
G |Momantum x- AmpTEST 1 2 Momentum x |
7 Momantum y - Part 1 AmTEST 1 Part 1 Momentum y - - L4
3 Momentum y- Part2 AMpTEST 1 Part 2 Momentum y LR 4
@ Momantum z- Fart 1 AmpTEST 1 Part 1 Momentum z 4
10 Momantum z- Part2 AMPTEST 1 Part 2 Momentum z --E3-- v
1 Modal_1 M TEST 1 GRCUP * Tlix ec! v

(5]
)

<
iy
s

v

LR

LR
L AL RS

S
Y

A8 88 S RRNT
LIS
LIS

As well as blanking and unblanking curves in graphs a number of other options can be
applied to selected curves by right clicking on them, such as applying operations and

changing the line style.
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_—
w oo - [ —~ | O

- o

Label/Group Mame Directory ‘ Model/File Type | Entity 1D ‘ Component ‘ Style
K.E. - Part 1 AMTEST 1 Part 1 K.E. —a—
K.E.- Partz AmpTEST 1 Part 2 K.E. ——
; AMFTEST 1 1 Create Group... =
AMpTEST 1 2 Add to Group...
M TEST 1 1 Delete...
8 ] AMpTEST 1 2 Functions. ..
Momantum v - Part 1 AMTEST 1 Part 1 Colour... e --
Momantum vy - Partz AMTEST 1 Part 2 Line Wicth. .. el
Momentum z- Part 1 AMTEST 1 Part 1 Line Style...
Momentum z- Part 2 AmMTEST 1 Part 2
Madal_1 M TEST 1 GROUP *

View Options

5
LIS s 8w

SRRV RN

L
b

UL LR R R
<
b

CSE RS NREN R B B w RS ey

L
<

The viewing options popup, found in the top left of the curve table window, can be used

to control which columns of data are displayed and what items are displayed in the

curve table.
Sekct Columns:
Cuna proparties Injury valuss
[« Show in tabie [« Show in tabks
W 1D v Min W HICual
W’ LabaliGroup Mame [ Maxy W HICD val
Moda F i | Min sy || TMS val
v Typa W Min X W TTlval
W' Entity I o Max i W THIY val
' Componant Min +v8 % ||w# PHD val
v Stk W X @ Min Y W' CORR val
Diractory W R Mak Y
s Min +va Y
W farage
v FMS
W #POINTS

Sawva to praf

[ Alltams
_1 Group By ModelFike
_| Group Comman Hams

Includa

[T Curwesand Group
1 Curnas Onby
_| Groups Cnly

Show Modals By

[~ Madsl numbsar
_| Directony
_| THF Fie
|

Usar Dafinad

By default all 8 columns of general information about each curve will be displayed, each
column can be turned on and off but T/HIS will ensure that at least one column is
always displayed. Curve properties and injury values can also be displayed, but this will
be discussed further below.

The columns that are initially displayed can be specified in the preference file (see

Format of the oa_pref File for more details). If the columns are changed then Save to

Pref can be used to update the preference file.

Display

This option can be used to control how items are displayed in the curve table.

163 /839

Display
[ Alltems

_| Group By ModelFile

_| Group Common tems
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By default the curve table will contain one row for each curve and one row for each

curve group.

1 KE.-Whole Model E'BASE
2 LE. -Whole Model E'\BASE
3 KE.-Whole Model ERUN1
4 |E. - Whole Model ERUN1
11 Disp mag - Node 100 E'BASE
12 Disp mag - Node 100 ERUN1
1  Model 1 MNEA,

2 Model_2 M,

Group By Model/File

oo E\BASE
£ E:RUN1
1 Model_1 NFA,
2 Model_2 NJA,

No= NN = =

NJA,
NJA,

1
2

MNJA
MNAA

Model
Model
Moclel
Model
Node
MNode
GROUP
GROUP

®

GROUP
GROUP

— ek ek

1

KE.
|LE.
KE.
|E.

10000 Disp ma
10000 Disp ma

%

®

: ]

®

Mixed
Mixed

Mixed
Mixed
Mixed
Mixed

This option will display a single row for all the curves that were read from the same

model or file.

When this option is selected the columns for curve ID, Label, Type, Entity ID and

component display a '*' as they represent multiple values.

This option can be used to quickly assign all of the curves from a single model or file to

the same graph.

Group By Common Items

o *
o *
PO *
1  Model_1 MNIA,
2 Model_2 A&,

®

N/A  GROUP
N/&  GROUP

Model
Model
Mode

1
1

10000 Disp ma

®

®

KE.
IE.

®

®

Mixed
Mixed
Mixed
Mixed
Mixed

This option will display a single row for all the curves that were created using the same

entity type, ID and component.
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In the example opposite the 1st row represents all of the curves that contain a model
Kinetic Energy while the 3rd row represents all the curves that contain a displacement
magnitude for Node 10000.

This option can be used to quickly assign all of the curves for the same entity and
component to the same graph when comparing results from multiple models.

Include Inciude
[T Curves and Group
By default the curve table contains both curves and curve L1 Curves Only

groups. This option can be used to display either just the curves = _1 Groups Cnily
only or just the curve groups.

Show Models By Show Madels By
[T Nodel number

If the column displaying the model ID is displayed in the curve table = Cirectory
then by default it will display the model number. I THF File

_| Uszer Defined
This option can be used to display either.

1 KE.-Whole Model  E'testiCRUSHBASE 1 Model 1 KE.
The model ID 2 1E.-Whole Model  E'testiCRUSHIBASE 1 Model 1 LE.

1 KE.-WWhale Model  EftestCRUSH'BASE  'BASE Modal 1 KE.
The model directo ry 2 LE.-Whale Maodel EtestCRUSHBASE  'BASE  Model 1 IE.

1 HKE. -wWhole Model  EtestCRUSHBASE haze hacdel 1 KE.

The name Of the THF 2 |LE. -Whale Madel E test'CRUSHBASE haze hadel 1 |.E.

file

. K E. -Whale Model  E'MestCRUSHBASE 11 Madel 1 k.E.
A user defined model 2 LE.-whaole Model E:test\CRUSHBASE 11 hodel 1 IE.
description
Filter Options

Fitter by = Model... Label... ¢ Type.. ¢ Component... ¢

The filter options can be used to
filter the list of curves displayed in the curve table.

Multiple filters can be active at the same time
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Filter By Model

Model... T

Fitter by Model
oemss seect: | NI

v Model 1 vV Model 2 | Model 3
_| Model 4 _| Model 5

This option can be used to filter the list of curves by model number. If curves have been
read in from a file then an "Other" option will be shown.

In the example opposite only curves that are either from model 1 or model 2 will be
displayed.

Filter By Label

Label.. v

Dismiss Select : [V Ignore Case
v ) A
v v o

This option can be used to filter the list of curves by label. Up to 5 different strings can
be entered and the list of curves displayed will be filtered using those strings. If multiple
strings are entered then the strings can either be combined using either "AND" or "OR".

A separate option can be used to ignore the case so that "model" will match both
"Model" and "model"
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In the example opposite only curves that contain either the word "Model" OR the word
"Node" in their labels will be displayed.

Filter By Type

Type... T
osmiss | seect: I I
J Node

[v Model

This option can be used to filter the list of curves by entity type. The list of entity types

displayed will automatically update to show the entity types for all the curves that are
currently stored in T/HIS.

In the example opposite only curves that contain "Model" data are displayed.

Filter By Component

Component... ¢

Fitter by Component

—

[V Model - KE. | Model - |E. [ Node - Disp mag

This option can be used to filter the list of curves by component type. The list of
components displayed will automatically update to show the components for all the
curves that are currently stored in T/HIS.

In the example opposite only curves that are either Model Kinetic Energy or Nodal
Displacement Magnitudes are displayed.

Include
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Incluce
[ Curves and Group
By default the curve table contains both curves and curve 1 Curves Only
groups. This option can be used to display either just the curves| .1 Groups Gnly
only or just the curve groups.

Curve Properties

The properties of each curve and any calculated injury values can also be displayed in
the Curve Table. These are displayed by selecting the Curve Properties tab above the
graph tickboxes. The Curve Table, including the values in all the displayed columns
(except the Style column), can be written out to either a .csv or .xIsx file.

= - Cune Tabk [ 7 |
Dismiss | View... v| Update Filter by . Moclel... + Label.. T Type.. v Component. v Save as _ @
Selct - Forma
¥ Auto resize wicth Gurve properties
\UD Label/Group Name Gomponent ‘ Style MinY Max ¥ ‘ Min X ‘ Max X | X@MinY | X @ Max Y| Average RMS | #PCINTS ‘ HIG val THIV val
1 Pressurs - Airbag 1 Pressure —— 0.1000521  0.1712826 7.2e07 0.02980016 7.2e-07 0.01340084 0.1654779 01680907 200
2 Volume- Airbag 1 Volume —=— 4223730 4223730 7.2e-07 0.02980016 7.2e-07 7.2e-07 4223732 4216685 300
3 Intarnalenangy - Airbag 1 Internal energy 888470 7 1701430 7 2e07 002930016 7. 2e-07 0.013300568 1843130 1648399 300
4 Massrats in - Airbag 1 Mags rate in — o] oooosgasssr 7 2e-07 0.02060016 0.0050004 0.00200016 £.36136e-05 0.0002357984 200
5 Mass rats out - Airbag 1 Mass rate out o 1.43436578-09 7. 2e-07 0.02990016 7.2e-07 0.02810016 1.4893818-06 3.9028426-06 300
- 1 Model_1 N Mixed o 4223730 7 2e07 002980016 00050004 7. 2e-07 - -
The Curve Properties and Injury Values columns that are displayed can be customized
in the View... popup, both individually by clicking their name in the popup and as a
group using the Show in table tickboxes. The choice of displayed columns can be
saved to preferences.
—]| Curve Tabke
Dismiss | Wiew. .. r| Upclate | Filter by @ Model... v Label... + Type... v Component. v+ Save as
Select - Selbct Columns:
_ | Auto re: Cunea propartios Injury values
slA » Show in table ~ Show in table [ Allltams [T Modal numbar |
D _ : ;
Ao 1 i LatelGroup Name [ MaxY W HICD val -1 Group Common Hams - THF Fil i
i 2 ' ModelFie | Min wa v [|w# TMS val nce | -I User Definad I
I 1
! 3 1|y Typa W' Min % W' TTluwal B Gines 2 e ’
4 v Entity D W Max® W THIV val I Cunies Only |
5 v Componant Min +vm % ||w# PHD val | GroupsOnly I
1w Sive W K@ MinY W' CORR val ‘
Directo ry ||w# %@ Maxy
X (@ Min +va ¥ |
' Aumrage
v FMS
v #POINTS
Sawe to praf

Annotating Curves
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Curves can be annotated with most of the properties and injury values by right-
clicking the values in the table and selecting Annotate. Options for customising these
annotations can be found in the Annotation options popup. The options include the
format of the displayed value, i.e. whether it should appear as a single value (usually
either an X or Y value depending on the property), or as a point (X,Y). The choice to
highlight the value on the curve with a cross is also given, as well as the ability to add
either an automatic or user-defined label to the annotation.

saveas : [N — |
Format
Graph buttons [ Curve properliesl

Min Y | Max Y | Min X | Max ¥ ‘X@Min“r‘){@MaxY

Average ‘

28,957 1.52735e-05 [T 8 000131352 B.276149

1000000 1000000 1.52735e-05 ERTleiile g options... » v Display - ¢
252510 0. 0898e+07 1.52735%e-05 Create Group... - Dlspla]r 3inge value
0 099278  1.52735¢-05 A to Group.. Sl
0 0.5841 1.52735e-05 Delete... e A 3
=T )
D 9 9808e+07 1.52735e-05 EL;ELDHS : O PRI
Line Wicth... » | Add Label
Line Style... r Automatic
Symbol... r User defined

Dismiss

Format
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8.4.5. Summary

Summary

Displays a window from which a group of curves may be chosen. The maximum and
minimum values of the selected curves are then displayed.
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8.4.6. List

List

Displays a LIST CURVES window, from which a number of curves may be selected. The
data point values for the selected curves are then listed in a listing box.
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8.4.7. Scan

Scan

Displays a window from which a group of curves may be chosen. The maximum and
minimum values of the selected curves are then displayed.
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8.4.8. CURVE RANGE SELECTION

CURVE RANGE SELECTION

The range buttons in the Curve Control menu can be used to when you are working
with more than 1000 curves to move between groups of 1000 curves. Pressing the
green + button will display the next group of 1000 curves in the menu, whilst pressing
the red - button will display the previous group of 1000 curves.

Curve Manager .

Labels.. ™| Curve Range: - + Select

Sortby - CurvelD ¢ CurvelD Curve 1D

Alternatively pressing the Select button will bring up the following new window.

Select the appropriate group of 1000 curves and press Apply to display those 1000
curves in the Curve Manager.

—|__Curve Selector | —_||
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8.4.9. CURVE TAGS

CURVE TAGS

Curves can be given tags to act as internal identifiers within T/HIS which can be used to
reference curves in order to perform operations on them.

In order to display the curve tags, toggle on the Show Labels arrow and select Show
Tags. The tag names can be defined in the input boxes.

When a curve file is written, T/HIS will save the tags of all the tagged curves in the file.

Curve Manager .

Labels... " Display Labels = - + Select
Sort by - Display Tags  Zurve ID Curve ID

] Label

When performing operations in the dialogue box, curves can be referenced by their
tags. The tag must be placed in double quotes.

3" #2050

Dify] to curve #2050)
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8.5. Model Manager
8.5.1. Select

Select

This allows the user to turn models on/off. Deselecting a model will result in removal of
its entities as options when reading data. Models can be displayed according to their
titles or alternatively by the directories they were read in from.

Select He-Fead Delete Corvert Binout

Show . Model Titles

i WA X Al Models
W 1 ARUP GEMERIC SLED MODEL
W 2 CRUSHTUBE

P a FT-ARLIF DURMMIES + OASYS WEHICLE PR

Clicking on the button displaying a model title will produce a menu similar to that
illustrated below. The number of each type of item in the model and the sources T/HIS
found for that item type's data will be shown. The user can select which file type is
preferred for the data for each type of item (see Settings ).

Prefix

This menu can also be used to define a user defined model prefix. This prefix can be
added automatically to the start of curve labels to help identify which model they
belong to.
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Model Manager

Title LGOS : LARGE TEST 9: BELTED SLED
Directory E\testisled

Prefix

THF/d3thdt  |new_Ig09.thf

XTFixifle  |new_Ig09.xif |
LSDA/Minout  [inout

ASCI Present

oo |
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8.5.2. Re-Read

Re-Read

The re-read option can be used to rescan and update the model. This will find any new
data written to disk since the file was last read.

Select Fe-Fead Delete | Convert Binout

Show . Model Titles T

II m
V
:

W 1 ARUP GEMERIC SLED MODEL
| 2  CRUSHTUBE
|

a FT-ARUPF DUMMIES + OASYS VEHICLE PR
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8.5.3. Delete

Delete

This option allows the user to select and delete models from T/HIS. Any curves that
have been read in from a model that is deleted are NOT deleted with the model. Any
number of models to be deleted from T/HIS.

Select |He—Head Delete Convert Binout

Show . Model Titles T

! WA X| Al Models | Apply |

W 1 ARUP GEMERIC SLED MODEL
W 2 CRUSHTUBE

J a FT-ARLIF DURMMIES + OASYS WEHICLE PR
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8.5.4. Convert Binout

Convert Binout

This option can be used to convert LSDA binout files into the older ASCII files. The menu
allows a number of models to be selected.

The Select Files button allows the user to specify which ASCII files are to be created.

All of the ASCII files are written into the directory containing the LSDA file.

Convert LSDA (binout) Files to ASCI

Select RE-Read| Delete Convert Binout

Show . Model Titles T Select Files

II m
V

M 1 ARUP GEMERIC SLED MODEL
2 CRUSHTUBE

_
_

3 FT-ARUF DUMMIES + OASYS VEHICLE PR
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8.6. EDIT Options

EDIT Options

This menu allows you to examine and make modifications to the curve data points. You
are always working on a "scratch" copy of the curve. The permanent curve is only
updated when you Save it explicitly.

Moving around the curve data is done through the use of scroll bars on the data panel.

Restat | qut | Lavels.. |
Replace  Insert Before| Insert After Delete
#points: 1001 command - ||| || GGG

Point X value Y value

_ undo |

I 0 040239E-05
3 1.977450E-04 .
4 3.401202E+00
s
6 4.987331E-04 3754
7 1994342
:
9 7.997211E-04
(O 5 950635E-04 22
11
12
13
14

15 1.398717E-03
16 1.497060E-03

19 1.798048E-03
20 1.809370E-03
21 1.997713E-03

22 2.00¢ )

Save

Saves the edited curve as either a new curve or overwrites the original.
Restart

Resets the curve being edited to the values at the start of the edit session.

Quit
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Quits the Curve Editor without making any changes to the curve.

Labels...

Allows the title, axis and line label to be changed (see Curve Labels for more details).
Replace

Allows curve values to be changed by overtyping the x and y values.

Insert Before

Inserts a new point in the curve before the selected point.

Insert After

Inserts a new point in the curve after the selected point.

Delete

Deletes the selected point.

The Command text-box allows control by command line (see Command line mode for
more details).
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8.6.1. Interactive Curve Editing

Interactive Curve Editing

After a curve has been selected it is displayed using a thicker line to highlight it in any
graphs that it is visible in.

LGOS | LARGE TEST 9: BELTED SLED TEST

13.200 7
13.100 7
2 13.000 ]
£ 12900 1
oH
= 12.800 T
12.700 7
E3
12.600 T I ] I } I ] I ]
0.0750.075 00750075 0.076 0.076 0.076 0076
Time
= VYel mag - Node 1343
As well as being highlighted the curve Modify (Drag X.Y)
points can be edited interactively and :
the Quick Pick menu in the main Tool Modify (Drag X.Y) ... "
Bar (see Tool Bar for more details) is Insert (Between) ... »
replaced with the EDIT menu. Delete (Point) .. [
Locate
Restart
Save {Overwrite)
Save (Highest used + 1)
Quit
Modify Modify (Drag X.Y) .. ™ Drag X.Y
Drag X
Drag Y
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Drag Modify the point nearest to the screen pick
X,Y bydragging it's position in both the Xand Y
axis directions.

Drag Drag a pointin the X axis direction only.

X

Drag Drag a pointintheY axis direction only.

Y

Insert

Between

At Cursor

Split
Segment

183 /839

Insert (Between) .. ™ Between
At Cursor
Split segment
At Start
At End

Finds the nearest segment to the point
selected on the screen and then projects
the point onto the segment.

Finds the nearest segment to the point
selected on the screen and then inserts
the a point at the screen location between
the 2 ends of the segment.

Finds the nearest segment to the point
selected on the screen and then splits the
segment in 2 or more parts.
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At Start Inserts a new point at the screen location before the first point in the

curve.
At End Inserts a new point at the screen location after the last point in the
curve.
Delete Delete (Point) ... ™ Point
To End
From Start
Point Finds the nearest point to the screen pick and deletes it.
To End Finds the nearest point to the screen pick and deletes all points in the
curve from that point onwards.
From Finds the nearest point to the screen pick and deletes all points in the
Start curve up to that point.
Locate

Finds the nearest point to the screen pick and updates the list of points in the main
edit panel so that the points either side of the picked point are displayed.

Restart

Resets the curve being edited to the values at the start of the edit session.

Save (Overwrite)

Overwrite the original curve with the edited one.

Save (Highest used + 1)

Save the edited curve as a new curve without overwriting the original curve.

Quit

Quits the Curve Editor without making any changes to the curve.
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8.6.2. Command Line Mode

Command line mode

In command line mode editing of curves is done in a similar fashion using the following
commands.

Moving around

the curve: F Forward Move forward 16 lines
B Back Move back 16 lines
T Top Move to the top of the curve
E End Move to the end of the curve
N Number Move to given line number
Modifying the .
curve: Cn Change Change line n
In Insert Insert points before line n
An Append Append points after line n
D nl .
n2n Delete Delete lines n1 to n2
L Label Change the line label

Reset the curve back to the original

R Reset
curve
Saving and
Plotting the W Write Write the curve
curve:
S Save As write
PE Plot Edited Plot the edited curve
PA Plot All Plot the edited and original curve
PL Plot Plot the current T/HIS curves

185/839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

Q Quit Quit the editor

In command line mode the EDIT menu is reached by typing /ED
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8.6.3. Curve Labels

Curve Labels

Each curve has four labels associated with it:

Title The title string at the top of CURVE LABELS
the plot
The label for the X axis of the
X label
plot
The label for the Y axis of the
Y label
plot
Label The label applied to the line
itself

Label

The first three are only used on a plot if this curve is the first (or only) curve to be
plotted, and the relevant labels are in "automatic" mode (see TITLE and AXIS ).

You can change any of these by simply overtyping whatever is currently there. When
you are happy with the result use the APPLY button to dismiss this box, saving the new
values. The labels here are scratch values, current only in this editor, the permanent
curve labels are only overwritten with them if you SAVE this edited curve.

RESET will restore the scratch labels to the original values of the permanent curve being
edited.

The title, axis and line labels can also be modified using the dialogue box.
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8.7. LINE STYLES

LINE STYLES

The Line Style menu is shown in the figure
(right). This menu can be used to change the
colour, width, style and symbol for any of
the curves that are currently being used.

When a curve file is written, T/HIS will save
the line style for each curve in the file.

The lower half of this panel contains a list of
all the curves that are currently being used.
By default the curve that was clicked on in
the Curve Manager will be highlighted and
the Colour and Symbol buttons in the top
section of the menu will show the setting for
that curve.

The Save All button can be used to save the
current set of line styles to a file while

the Reload All button can be used to reload
a set from a previously saved file. The Reset
All. button will reset all the curve styles to
the original T/HIS settings.

If you wish to modify the colour/style of
more than one curve at a time additional
curves may be selected by pressing the

188 /839

Mo Change ™| Colour
Mo Change ™| Symbaol
Mo Change F| Width

Reset All

Mo Change | Style

Default ™ Palette

Line Label -

Deselect Al | Show Curves T

Select All |
e e
I —— |
« [
#
I |
#
|
B -2 |
#0 |
#11
#2
#13
T |
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8.7.1. APPLY

APPLY

This button will APPLY the current line colour, symbol, width and style selection to all
the curves that have been selected.
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8.7.2. COLOUR

COLOUR

Pressing the right mouse button while over the colour button will invoke a colour popup
menu.

T/HIS has a built in palette of 30 predefined colours and 6 user defined colours. Colours
are defined using 6 digit Hexadecimal values using the format RRGGBB.

RR Red Component (0-255)
GG Green Component (0-255)
BB Blue Component (0-255)

| |
_|NE N
Il | /mm
) el |
HEEEEN |

Colour ID Name Alternative Name Value
1 coL_1 WHITE FFFFFF
2 CoL_2 RED FFO000
3 coL.3 GREEN OOFF0O0
4 coL 4 BLUE 000O0FF
5 COoL. 5 CYAN OOFFFF
6 COoL_6 MAGENTA FFOOFF
7 COoL_7 YELLOW FFFFOO
8 COL_8 ORANGE FFOCO00
9 COL.9 TURQUOISE 21FF94

10 COoL_10 INDIGO 7BOO0OFF
11 COL_11 LIME BDFF39
12 COL_12 SKY 39BDFF
13 COL_13 PINK FF7B7B
14 COL_14 BLACK 000000
15 COL_15 PALE_YELLOW FFFFOC
16 COL_16 GOLD FFCEOO
17 COL_17 OLIVE 7B7B00
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18 COL_18 DARK_MAGENTA 9C3163
19 COL_19 MEDIUM_GREEN 9CCEOQO
20 COL_20 MEDIUM_BLUE 7B7BFF
21 COL_21 HOT_PINK FFOCCE
22 COL_22 LIGHT_PINK FFCE9C
23 COL_23 SEA_GREEN 317B63
24 COL_24 MAROON 7B0000
25 COL_25 DARK_GREEN 007B00
26 COL_26 PURPLE 7B007B
27 coL_27 NAVY 00007B
28 COL_28 DARK_GREY 393939
29 COL_29 MEDIUM_GREY /B7B7B
30 COL_30 LIGHT_GREY BDBDBD
31 COL_31 USER_1 -
32 COL_32 USER_2 -
33 COL_33 USER_3 -
34 COL_34 USER_4 -
35 COL_35 USER_5 -
36 COL_36 USER_6 -

As well as the 36 colour options Foreground and Background can be selected to
change the colour to the Foreground and Background colours defined in the Display
menu.

If No Change is selected then the Apply button will have no effect on the colour of the
currently selected curves..
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8.7.3. SYMBOL

SYMBOL

Pressing the right mouse button while over the Symbol button will invoke a symbol
popup menu that allow any of the 9 T/HIS symbols to be selected (the 9 "is a blank
symbol that can be selected so that a curve can be plotted without a symbol). As well as
the 9 symbols the menu also contains a No Change option.

The Symbols Frequency controls how often a symbol is drawn on a curve. By default,
symbols are not drawn; they can be switched on using the Display menu.

PANES

R

Mo Change
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8.7.4. WIDTH

WIDTH

Pressing the right mouse button while over the width button will invoke a popup menu
that allows 10 different line widths to be selected or No Change.

r-.

Mo Change
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8.7.5. STYLE

STYLE

Pressing the right mouse button while over the style button will invoke a popup menu
that allows 8 different line styles to be selected (the 8"is actually a blank line that can
be selected so that a curve can be plotted without a line).

As well as the 8 line styles the menu also contains a No Change option.

Mo Change
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8.7.6. CURVE PALETTE

CURVE PALETTE

By default T/HIS uses 6 colours (White, Red, Green, Blue, Cyan and Magenta) for any
curves that have not had a colour explicitly defined for them. Curves 1,7,13... will be
White, 2,8,14... will be Red.

This option can be used to change the default number of colours T/HIS uses.

Default ™ Default (6)
Extended (13)
Mo Grey (27)
Full (30+user)

Default |Use the default 6 colours

Extended|Use the first 13 colours

No Grey |Use all 30 predefined colours except the 3 grey ones

Full Use all 30 predefined colours plus any user defined ones.

The default value for the curve palette can also be specified in the "preferences" file (see
Appendix H for more details).
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8.7.7. MODIFYING LABELS

MODIFYING LABELS

Line Label ¥ Search -
Do Replace ||

Multiple curve labels may be edited using the Search and Replace option to enter the
string to search for and the string to replace it with ~ can be used to insert text at the
beginning of a label while $ can be used to append to the end of a label. The table
below shows the effect of 4 search and replace examples.

Example 1 Example 2 Example
3
is018571|is018571
Original Label Displacement N1034  [Time -al.1-  |-al.1-
cael cael
Search String N1 $ * *
Replace String Node 1 (s) ISO_A1.1
Modified Label ?(')S‘B‘jaceme”t Node  Irimels) ISO_AT.1

The GO button will initiate the search and replace on all the curves that are currently
selected (highlighted in the bottom half of the menu), while the UNDO button can be
used to reset the labels to what they were before the search and replace.

Pressing the right mouse button while over the Line Label button will invoke a popup
menu that allows the label that is being modified to be swapped between the Line
Label , X-Axis Label and the Y-Axis Label .

Line labels can also be modified by using the dialogue box.

Line Label ™ ine Label

#-fxis Label
Y-Axis Label
Title
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SELECTING CURVES

Select All | Deselect All Show Curves

Show Curves
Show Groups
Show Models

By default the Style menu will display a list of all the current defined curves so that the
style for individual curves can be modified

Select Al | DeselectAll | ShowCurves .
S (M2) - Disp mag - Node 100000
#2 - (M3) - Disp mag - Node 100000
#3 (M4) - Disp mag - Node 100000
#4
#5

s

Instead of displaying individual curves the style menu can be changed to display a list
of any currently defined curve groups.

If curve groups are selected then the style will be applied to all of the curves in the
curve group.

Select All Deselect All | Show Groups

" #1 - Curve Groiup 1 - Displacements
#2 - Curve Group 2 - Velocities
#3 - Curve GI‘OUD 3 - Accelerations

The style menu can also display a list of all the models currently loaded in T/HIS.

If models are selected then the style will be applied to any curve that was created
using data from the model.
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8.7.9. LINE STYLE EDITING IN THE DIALOGUE BOX

LINE STYLE EDITING IN THE DIALOGUE BOX

The dialogue box can be used to edit curve styles.

B THIS = four

To access this feature, enter the command /style at the
Command Prompt.

Curve = four

HELF B =il

zing help.. sing windows..

LA - 8Bet a curwve label

TI - et a curve title

EL - det a curve x—axis lahkel
L - 8et a curve y—axis lahel
TA - det a curwve tag

[End of text]

=

- [ [~

Enter M at the sTYyLE > command prompt for a list of all available dialogue box
commands.

The following commands are available:

DEFAULT .';'—Emm

GM Style = set
Select curve? #1

Calaur 2 white

Line \Width (FINE/NORMAL/BOLDMHEAYY) ? normal

' _ Line Style (SOLID/DASH/MOME) ? solid
This option allows the user to set
the style properties for individual Symbol type ? triangle

curves. F mbol freguency #oints) 7 2
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Enter the curve number (e.g #1 for curve 1) at the select Curve? command prompt.
T/HIS will prompt the user to input the desired style properties in the order:

Colour; Enter the colour for the line

Line Width; Enter the desired line width for the line

Line Style; Enter the desired line style (e.g. dashed) for the line

Symbol Type; Enter the desired Symbol Type

Ssymbol Frequency; Enter the desired frequency of the symbols in the format

READ

This option allows the user to read a style file containing style information and apply
that style to a particular curve.

Enter the name of the style file at the style File? command prompt.

WRITE

This option allows the user to write a style file containing style information.

DEFAULT

This option allows the user to reset all the curve styles to the default settings.

FIX

This is an ON / OFF switch which resets the curve styles when they are plotted on the
screen so that the curves cycle through the default T/HIS colours and styles as they are
plotted. This will result in the first curve being plotted always being white, the second
red, the third green, etc regardless of their curve numbers. The default is OFF .

GM

This option will display the Global Menu in a separate window.
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8.7.10. LABEL AND TITLE EDITING IN THE DIALOGUE BOX

LABEL AND TITLE EDITING IN THE DIALOGUE BOX

The dialogue box can be used to edit curve labels, x-axis and y-axis labels and curve
titles.

To access this feature, enter the command /cur at the Command Prompt.

B T/H|S = jcur

Curnve = four

= HELF BOX |=I

Enter M at the CURVE
> command prompt

Lsing help.. Llsing windows..

for a list of all
available dialogue
box commands. Curve options are:
ThefoHomﬂng L& - Bet a curve lébel
commands are TT - Set a curwve tltl?

. IL - Het a curve x—axis lahel
available: YL - 8et a curve y-axis lahel

TA - 8et a curwve tag
LA
TI [End of text]
XL i
YL I ' =
TA
LA
= DIALOGUE

This option allows the user to edit the |- [&
label for individual curves.

Enter the curve number at the select
curve? prompt.

Enter the desired new label at the Label prompt, the current Label will be displayed in
brackets.
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Tl

= DIALOGUE
This option allows the user to edit the | [sIlf=ESi

title for individual curves.

Enter the curve number at the select | et RN SR SR U LN
curve? prompt.

Enter the desired new title at the Title prompt, the current title will be displayed in
brackets.

XL

= DIALOGUE

il -

This option allows the user to edit the
x-axis label for individual curves.

Enter the curve number at the select Ime) Time (s)
curve? prompt.

Enter the desired new title at the X- Axis prompt, the current x-axis label will be
displayed in brackets.

YL

DIALOGLIE

This option allows the user to edit the {-[# \
y-axis label for individual curves. Salect cure? #5

eleration) Acceleration (o)

Enter the curve number at the select
curve? prompt.

Enter the desired new title at the Y- Axis prompt, the current y-axis label will be
displayed in brackets.

TA

= DIALOGUE
This option allows the user to edit the | FiE
tag for individual curves. Celect curve? #5

Tag 0 Acc_

Enter the curve number at the select
curve? prompt.
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Enter the desired new Tag at the Tag prompt, the current tag will be displayed in
brackets.
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8.8. Command/Session Files

Command / Session Files

Command and session files are used to drive or record a T/HIS session. Both session
(save) and command (playback) files have been set up to act like tape recorders; and the
concept of "recording" and "playing back" files will be used below.

These files ("button click" command files) are not easy to edit by hand and they are not
always backwards compatible between versions of T/HIS. For these reasons most users
prefer the newer FAST-TCF format, which can also be recorded and played back from
within T/HIS.

Command / Session Files

Playback Record

Playback : Pause Resume

Record : Pause Resume

In screen menu mode a command has a meaning beyond the simple
command word. For example, HELP appears in many different places, with a
distinct meaning (or relevance) in each place. Therefore, context information is
stored when saving screen menu session files.

In practice the following information is saved:

e the command itself - whether typed of inferred from a button
e the button identification (if any)

e the parent window identification

e the menu item (if relevant)

e the action type (screen pick, button press, etc)

e any x/y coordinates that may be relevant.

A choice of either writing ("recording") session files or executing ("playing back")
command files is given. By default commands are not saved. If they are to be saved
the session file record switch must be turned on.
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8.8.1. Writing ("Recording") Session Files

Writing ("Recording") Session Files

To write a session file the Record tab must be pressed, displaying the RECORD
COMMAND FILES menu shown below.

Command / Session Files

Playback Recorc

Playback Pause Resume

Record : Pause Resume

File saving & mode

_ | Review mode SAVE TO DISK

[ Record mode DELETE TO EOF

File position and control

<< SEARCH RECORD > SEARCH >
< STEP STOP ‘ STEP »
TOP Goto line: END

INDEX... SPEED...

Current command status

Line no: 2/ 2
Box name: Top menu box
Function: Button Press
Command: Command File

Pressing the RECORD > button will start the session file. Thereafter, all commands
(except those in the session/playback windows) are saved in an internal scratch file. In
order to save these commands to disk they must be written explicitly using the SAVE TO
DISK button. They can then be read back in and replayed

A variety of features are available to help move around the file. These are shown in the
FILE POSITION AND CONTROL area of the panel. The file can be indexed at particular
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user defined points using the INDEX MARKS menu is accessed by pressing the INDEX...
button. These may be used as targets of a search and also to control recording.

The scratch file is random access, and can be moved back and forth and reviewed at
will. To help with this it is possible to switch between RECORD and REVIEW modes in
the session file control box:

RECORD records all your commands when running

REVIEW plays back your recorded commands

A command file can be stepped through or run backwards or forwards. It may also be
searched for a particular command. As with a real tape recorder, if the pointer is
moved backwards and recording continued the commands that were previously
stored will be overwritten from that point.

The session file recording and command file playback operations are totally separate:
they can be thought of as two separate tape recorders. As a consequence it is possible
to record commands that are being played back: in effect it is possible to edit and
combine files.
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8.8.2. Executing ("Playing Back") Command Files

Executing ("Playing Back") Command Files

Similar to recording Session Files, the PLAYBACK COMMAND FILES menu, shown
below, must be invoked from the COMMAND/SESSION FILES window.

This is done by pressing the Playback tab. An existing file must then be read. This is
analogous to loading a tape into the tape recorder: it is then converted into an internal
scratch format (random access, as above) and can be played back or previewed at will.

Once afile is read in either PLAYBACK or PREVIEW mode may be selected:
PLAYBACK actually executes the commands,

PREVIEW simply lists them without executing them.

The file may be stepped through backwards or forwards at will, and searches made for
commands. Playback commences at the current line when PLAY is pressed, so it is
possible to skip unwanted commands or repeat a sequence.

As with RECORD above, index marks can be inserted, which may be used as targets of a
search and also to stop playback.
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Command / Session Files ? Z

Playback Record

Playback : Pause Resume

Record : Pause Resume

Filename and mode

SIS \roger tcf

| Preview mode REREAD FILE

| Playback mode DELETE FILE

i’

File position and control

<< SEARCH PLAY = SEARCH ==

= STEP STOP STEP =

TOP Goto line: - END
INDEX.... SPEED...

Current command status

ERRORS...

Line no: 2/ 3
Box name: Top menu box
Function: Button Press
Command: Command File
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8.8.3. INDEX MARKS

INDEX MARKS

"Index marks" are optional flags that you can set at any line in a file. They are not
interpreted as commands but rather treated as markers which are used as targets of
SEARCH operation. Index mark functions are:

SET Set an index mark on this line;
CLEAR Clear an index mark set on this line
STOP Stop in PLAY/REVIEW mode when index found
IGNORE lgnore index marks during PLAY/REVIEW
FIND INDEX Finds the next index mark: "<<" searching backwards, ">>"
searching forwards
CLEARALL Clear all index marks in the file
Index marks

Index at this line: CLEAR
Index mark action: STOP IGNORE

<< FIND NEXT FIND NEXT >>

CLEAR ALL DISMISS HELP
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8.8.4. SEARCH

SEARCH

The SEARCH buttons can be used to find a specific command when in REVIEW mode.
You can search through the command file for a match to any permutation of the
following:

Box name The name of a screen menu box inside which an event occurred

Function The screen menu function type. This is "button press", "dialogue”,
etc;

Command The command word(s) to look for.

The default fOI‘ a“ Of these |S Search Spe{:iﬂcaﬂon

"<any>", i.e. a wildcard search, but

you can specify a value by typing Box name:
into the appropriate text box.

When you have filled in all the Function:
fields you need, press APPLY to
start the search. Box Command:

name and Function fields are
unlikely to be of use to most APPLY DISMISS HELP
users, you can list all valid events

using the ? button to provide a menu to pick from. The ANY button may be used for
any field to restore it to its default (wildcard) status.
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8.8.5. Command Line Mode Session/Command File Control

Command Line Mode Session / Command File Control

The available features in command line mode for command and session file control are
very basic. A session file can recorded at any point by typing sr (in the GLOBAL MENU )
followed by the desired filename. This is equivalent to the RECORD button in screen
menu mode. The session file can be closed by typing cs and is automatically written to
disk. This is equivalent to pressing the STOP and SAVE TO DISK buttons in screen menu
mode.

To execute an existing command file in T/HIS simply type cF , followed by the filename.

No previewing/reviewing or editing of command/session files is possible in command
line mode.
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Command Files From Earlier Versions Of T/HIS

Command files recorded in Version 9.0 or earlier will not work in T/HIS 21.1 .
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8.9. IMAGE Options

IMAGE Options

Images ? b4
| BMPJPEG .  PostscriptPDF | Background |
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8.9.1. BMP, JPEG...

BMP,JPEG ...

This menu can be used to save an image containing one or more graphs in a number of
different formats.

All Pages

Current Page

Only Page (n)

All Graphs

All Active

Graphs

Only Graph
(n)

214 /839

Images :
| BrP,JPEG . PostscripttPOF | Background
All Pages
Current Page
Only Page 1
lw All Graphs
_| All Active Graphs

_| Only Graph

| “White Background

Filename : models/1_sledithisD01,jpg g
File Format : JPG v
Fesolution [ Screen

_| &= Screen

| 4 = Screen

Each page will be saved as a single image to multiple files. The
filenames used will be based on the filename selected by the user.
This option will only be available if T/HIS contains multiple graphs on
more than one page (see Page Layouts).

A single image containing currently displayed page will be generated.

A single image containing the selected page will be generated. This
option will only be available if T/HIS contains multiple graphs on more
than one page (see Page Layouts).

A single image will be generated containing all of the graphs. This
option will only be available if T/HIS only contains a single page (see Page
Layouts).

A single image will be generated containing all of the currently active
graphs. This option will only be available if T/HIS only contains a single
page (see Pae Layouts).

A single image containing the selected graph will be generated.
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White Captures the image with a white background and black foreground.
Background Once the image is captured the colours are reset to their original
values.

File Format
8-bit file formats

BMP Uncompressed 8 bit Microsoft 8 bit BMP (UNCompressed
Uncompressed Windows bitmap. The approximate ( P A
size of the file (in bytes) is file size= g-bit file formats
image width * image height BMP (Uncompressed)
BMP (Compressed
BMP 8 bit RLE Microsoft Windows bitmap. ( : )
Compressed PNG
PNG 8 bit Portable Network Graphics GIF
GIF Graphics Interchange Format 24-Dit file formats
e £ BMP
24-bit file formats
PNG
BMP Uncompressed 24 bit Microsoft
. . . JPG
Windows bitmap. The approximate
size of the file (in bytes) is file size = 3 PPM
* image width *image height
PNG 24 bit Portable Network Graphics
JPG JPEG (Joint Photographic Experts
Group) file
Uncompressed P ortable P ix M ap.
PPM The approximate size of the file (in
bytes) is file size = 3 * image width
*image height
Resolution [ Screen
_| 2xScreen

All images can be output at either the screen resolution or at a
resolution of either 2 or 4 times the screen resolution. _I 4xScreen
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8.9.2. Postscript

Postscript

This menu can be used to save an image containing one or more graphs to either a PDF
or Postscript file.

All PDF and Postscript files are generated using raster images so that the contents of
the screen is exactly reproduced.

Images :
BrAP,JPEG . |P05t5cripﬂPDF Background

Al Pages

Current Page
Only Page 1
lw All Graphs
_ | All Active Graphs
| Only Graph
_ | White Background
File Format:  [» Postscript

_| PDF
Filename . models/1_sledithiso01.ps Q
Tite ]
Fig No: ]
Fesolution Orientation Aspect Ratio
_| Screen _| Landscape [ Fixed
[ 2 xScreen [ Portrait _| Fit Area
_| 4 = 5creen

Paper Size Layout

A4 o [
1 A3 e H
I Us Jexs

x4 H

hargins

All Pages All T/HIS pages containing 1 or more graphs will be saved to a single file.
This option will only be available if T/HIS contains multiple graphs on more
than one page (see Page Layouts).

Current The current T/HIS page will be saved. This option will only be available if
Page T/HIS contains multiple graphs on more than one page (see Page Layouts).
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Only Page A single image containing the selected page will be generated. This
(n) option will only be available if T/HIS contains multiple graphs on more than
one page (see Page Layouts).

All Graphs A single image will be generated containing all of the graphs. This
option will only be available if T/HIS only contains a single page (see
Page Layouts).

All Active A single image will be generated containing all of the currently

Graphs active graphs. This option will only be available if T/HIS only contains a

single page (see Page Layouts).

Only Graph (n) A single image containing the selected graph will be generated.

White Captures the image with a white background and black foreground.
Background Once the image is captured the colours are reset to their original
values.

File Format
v Postscript

All images can be output in either Postscript or PDF file format. | POF

Title

Test output 1
By default PDF and Postscript files are not
labeled and have no figure number, but you may

add either or both of these. They are always put
at the bottom of each page, along the short edge, regardless of the orientation used
for plots.

Resolution
_ . . [ Screen

All images can be output at either the screen resolution or at a

resolution of either 2 or 4 times the screen resolution. —| 2x3creen
_| 4xScreen

Orientation

All images can be output in either landscape or portrait format. RIS L 1
[ Portrait

Aspect Ratio
[ Fixed

By default all images are output using a fixed aspect ratio. This
option can be used to stretch each image to fit the available space _I Fit Area
on the page. Different scaling factors will be applied to the

horizontal and vertical directions and the image will be distorted.
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Paper Size

The paper size can be set to be either A4 (210 x 296mm), A3 (296 x
420mm) or US (letter - 216 x 279mm). The default size is A4.

Layout

Multiple plots on a page are also available. In landscape format
there is a choice of 1, 2x2, 3x3 and 4x4 plots to a page. In portrait
format there is a choice of 1, 1x2, 2x3 and 2x4 plots on a page. By

default there is a single plot on a page.

L]
i3

A3
us

L

1x1
1x2
263
2v4

NN

HH B [0 L]

When multiple plots are requested the order in which they are

performed can be defined.

Margins

The Margins can be used to change the top, bottom, left and right margins for each

page.
Top margin
Image Area
Left
Margin 18'[] X 25‘5 mim
200
Paper Size - A4
Title line 1 _ 1
Title line 2 Fig

Right
Margin

m Bottom margin

Reset To Default |
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8.9.3. Background

Background

This option can be used to add a background image to each graph (see section
Background for more details).

Images - Background 7 by

BMPJPEG . | PostseriptPDF | Background

Reread File.__.

Scaling Positioning
[ Mo scaling [ Single
_| Scale fo Width _1 Tiled

_| Scale to Height
_| Stretch Width & Height

Image Justification
| _Mortn | nE|
West East
sw| South SE|
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8.10. OPERATE Options

OPERATE

The OPERATE menu shown in the figure (below). If the mouse is left hovering over an
option a short description of the function will appear.

For these functions, the user selects a range of curves to be operated on. A range may
be one or more curves, making it possible to operate on multiple curves, for example
add 20 curves to 20 curves.

ABS | ADD (y) | ADD (x) | AVWE CAT CLIP
COM DIF | DV{y) | DW{¥ | EMNV | ERR
INT LSQ | MAP | MAX I MO
MUL () | MUL () | NOR (v) | NOR () | ORDER | REC
RES | REV | R-AVE | SMO | SQR | STRESS
SUB(y) | SUB(x) | SUM | TRA | VEC |VECED)
WINDOWY| ZERO dB dBA | Octave

The options with the OPERATE menu are split into 3 groups. The first group require 2
sets of curves as input. The second group require a single set of curves as input. The
third group also require a single set of curves as input but the output from these
functions is a single curve. (See Curve Operations for more information on curve

groups).

ABS Produces the absolute y-values of a curve.

ADD Add the y axis values together for two curves or add a constant value
(y) |

to all the y-values. If two curves are being added together they must
have identical x-axis values. If not, the resultant curve is generated by
considering every x-coordinate on both curves and by interpolating
the other curve as needed. Any duplicate points as well as points
outside the range where the input curves overlap are culled as
needed.

ADD (X) Add the x axis values together for two curves or add a constant value
to all the x-values. If two curves are being added together they must
have identical y-axis values. If not, the nth x-value from the second
curve is simply added to the corresponding x-value on the first curve
and the y-value from the first curve gets used by the resultant as is.

AVE Produces a single curve that is the average of the input curves.
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CAT Concatenate the second curve to the end of the first.

CLIP Clip a curve to remove any points that exceed a set of specified
minimum and maximum x &y axis value. The user is prompted for
minimum and maximum values after the curves have been selected..
SIRIVENNI=EAN 0 = minimum value Fick Xmin |

RISl = rmaximum value Pick ¥max |

SIRIVENNI=EA I Y minimum value Fick Y¥min |

0.10000E+21 WEGEE iR ETE Fick Ymax |

| Snap to curve paints

select by area |

Instead of typing in values for the limits individual x and y axis
minimum and maximum values can be selected by picking screen
points. In addition to picking individual points an area can be dragged
out interactively to set all 4 limits.
When picking screen points the default is to allow any point to be
selected.
Snap to curve points can be used to select the point on the nearest
curve instead of the screen coordinates.

COM Two curves are combined to give a new curve. For example if a
displacement/time curve is combined with a velocity/time curve a
velocity/displacement curve will result.

If the 2 curves do not contain points at the same x values then the
curve with the larger x-axis intervals is automatically mapped on to the
x-axis values of the other curve.

If the curves do not start and finish at the same x-axis values then only
the points for which the two curve x-axes overlap are mapped onto
each other.

DIF A curve is differentiated with respect to the x-axis variable.

DIV (y) Divide the y axis values of the first curve by the y axis values of the

second curve (or a constant). If two curves are being used they must
have identical x-axis values. If not, the resultant curve is generated by
considering every x-coordinate on both curves and by interpolating
the other curve as needed. Any duplicate points as well as points
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outside the range where the input curves overlap are culled as
needed.

DIV (X) Divide the x axis values of the first curve by the x axis values of the
second curve (or a constant). If two curves are being used they must
have identical y-axis values. If not, the nth x-value on the first curve is
simply divided by the corresponding x-value on the second curve and
the y-value from the first curve gets used by the resultant as is.

ENV Produces a single curve that bounds the maximum and minimum
values of the group of input curves.

ERR This option reports the degree of correlation between 2 input curves.
The first curve selected is used as a reference curve and the following
parameters are then reported :

Value & Time

Value as a %age of reference curve
Value as a %age of reference curve peak
value.

Maximum difference :

Value

Average difference -
%age of reference curve peak value

Area Weighted Difference

. Oto1
Correlation Parameter -

For more details on this function please see Appendix G.

INT A curve is numerically integrated with respect to the x-axis variable
using Simpson's rule.

LSQ Fits a straight line through the points using the least squares method.

MAP The second curve is mapped onto the first curve, the resulting curve
has identical x-axis values to the reference (first) curve with y-axis
values obtained from the mapped (second) curve.

MAX Produces a single curve that bounds the maximum values of the
group of input curves.

MIN Produces a single curve that bounds the minimum values of the group
of input curves.

MON Sorts a curve into monotonically increasing x-axis values.

MUL (y) Multiply the y axis values together for two curves or multiply all the y-
values by a constant. If two curves are being multiplied together they
must have identical x-axis values. If not, the resultant curve is
generated by considering every x-coordinate on both curves and by
interpolating the other curve as needed. Any duplicate points as well
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as points outside the range where the input curves overlap are culled
as needed.

MUL (x)

Multiply the x axis values together for two curves or multiply all the x-
values by a constant. If two curves are being multiplied together they
must have identical y-axis values. If not, the nth x-values on the two
curves are simply multiplied together and the y-value from the first
curve gets used by the resultant as is.

NOR (y)

Normalise a curve so that the y axis values lie in the range [-1, +1].

v hlanual narmalizing range

hinimurm Lock to Axis

1 A000E+H)E  WEERT i Lock to Axis

If the manual normalising range is checked then a custom value can
be chosen to normalise with. The custom value chosen for normalising
is calculated by taking the absolute maximum of the user-defined
textbox values.

In addition to this is the option to Lock to the specified Min and Max
axis values which can be used for normalising the curve to the axis
value.

Yval
max (|MinV|,|MaxV])

Yval =

Where,
MinV = Minimum Value

MaxV = Maximum Value

NOR (x)

Normalise a curve so that the x axis values lie in the range [-1, +1].

v Manual narmalizing range

Finimurm Lock to Axis

1.4000E+HJE  WEEFTGNy Lock to Axis

If the manual normalising range is checked then a custom value can
be chosen to normalise with. The custom value chosen for normalising
is calculated by taking the absolute maximum of the user-defined
textbox values.
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In addition to this is the option to Lock to the specified Min and Max
axis values which can be used for normalising the curve to the axis
value.

o _ Lval
et max([MinV],|[MaxV)|)

Where,

MinV = Minimum Value

MaxV = Maximum Value

ORDER

Reverse the order of all the points in the curve.

REC

Produces the reciprocal of the y-values of a curve.

RES

Calculate the vector magnitude from a group of input curves.

REV

Reverses the x and y axes of a curve. For example if you start with a
curve with displacement (y axis) against time (x axis) you end up with a
curve of time (y axis) against displacement (x axis).

R-AVE

Produces a single curve of the running average on the input curve.

m Aweraging Wind o

If the time window is set to 0 then the y values for the output curve
are the average value of all the point up to that point.

If the time window is non-zero (T) then the y values at each point are
calculated by averaging the values between -T/2 and +T/2.

SMO

A moving average technique is used to smooth (filter) a curve. The
user will be prompted for a smoothing factor.

Smoathing Factor = 1 {integer) n

The integer refers to the number of points included in the averaging of
each point. The value you want will depend on the number of points in
the curve and the amount of smoothing required. A certain amount of
trial and error is necessary to get the required result.

SQR

Take the square root of the y-values of a curve.
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STRESS Converts a stress / strain curve between True and Engineering Stress
/Strain.

SUB (y) Subtract the y axis value (or constant) of the second curve from the

first curve. If two curves are being subtracted they must have identical
x-axis values. If not, the resultant curve is generated by considering
every x-coordinate on both curves and by interpolating the other
curve the other curve as needed. Any duplicate points as well as
points outside the range where the input curves overlap are culled as
needed.

SUB (X) Subtract the x axis value (or constant) of the second curve from the
first curve. If two curves are being subtracted they must have identical
y-axis values. If not, the nth x-value from the second curve is simply
subtracted from the corresponding x-value on the first curve and the
y-value from the first curve gets used by the resultant as is.

SUM Calculates the sum of a group of curves. This "sums" up the y-axis
values of a group of curves, and maps the result onto the x-axis of the
first curve.

TRA Translate a curve with respect to the x and y axes. The user is

prompted for the x and y values.

A Translation m
Y Translation m

VEC Calculate the vector magnitude from three input curves.

VEC(ZD) Calculate the vector magnitude from two input curves.

WINDOW | This function is typically used to modify a curve before carrying out an
FFT oniit.

[ Hanning
_| Cosine Taper
_| Exponential
|— Store Window Curve
10.000 %age Lead-in

The y-axis values for each of the input curves is multiplied by a factor
between 0 and 1. Three different window shapes are available.

The Store Window Curve option can be used to output the multiplying
factors to a separate curve if required.
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ZERO Translate a curve so that the first data point is moved to (0,0).

[ Zero A and Y
| Zero X only
1 Zero Y only

By default this option will translate the curve in both X and Y,
alternatively the curve can be translated in X only or Y only.

dB Converts a curve to dB.

f(x) = 20log(y/ref)

m Reference “alue

dBA Converts a curve from dB to dBA by applying "A" weighting factors to
the curve values.

[ Use "narrow band" A weighting
| Use 1/3rd Cctave A weighting

* Narrow band A weighting values are calculated using a formula.
+ 1/3 Octave A weighting values are calculated from a lookup table.

Octave Converts a curve from narrow band to either Octave bands or 1/3 rd
Octave bands.

[ 1/3rd Octave Bands [ Generate RMS values

_| Octave Bands _| Generate Mean values

[ Linear Input
_| dB Input

The input curve can either be a curve that has already been converted
to dB or it can be an unconverted "linear" curve.

The output curve can also be generated using either Mean values or
RMS values.

Regres Fits data with either a linear, polynomial (degree 1-4), logarithmic or
exponential regression curve, using least squares.
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_| Linear

[ Polynomial (degree 1-8) E
_| Logarithmic

_| Exponentia

The equation of the regression curve, as well as the value of Pearson's
correlation coefficient, R? can be found by right-clicking the output
curve and selecting properties. The value of R? gives a measure of the
goodness of fit of the regression curve, with a value close to 1
corresponding to a good fit.

In the case of linear regression, the standard deviation of the gradient,
intercept and y values are also provided in the properties pop-up
accessed through right-clicking the curve. Additionally, 95% confidence
and prediction bands can be displayed around the linear regression
curve by selecting Properties in the top-right Tools panel, then
selecting All Curves and ticking Show CBands next to the output
regression curve. The confidence band, which is the inner of the two
bands, gives a 95% confidence interval at each x value for the best
value of y. The prediction band gives a 95% confidence interval at each
x value for predicting a new value of y.

Redression data

Cunm aquation v = -28.54094x + 0.38090
Pearson's Rv2 091683365
SO.v=bx+c 0050033
5.0 Gradient  0.E08344
S.0. Intarcapt 0007040
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8.11. MATHS Options

MATHS Options

The MATHS menu is shown in the figure (below). This menu allows mathematical
operations to be applied to curves. These options are self explanatory and work on the
y-value of the curve (except where explicitly stated).

Note: Trigonometrical functions expect the user to work in radians.

SORT | LoG | ExP |L0G10 | *n |LOG)

LOGI0(x SN | ASIN | cos | acos | Taw

ATAN | ATAN2

SQRT The square root of a curve.
LOG Natural log (to base e)

EXP e to power of

LOG10 Log to base 10

**n Raise to power n

LOG(X) Natural log (x-axis values)
LOG10(x) Log to base 10 (x-axis values)
SIN Sine (radians assumed)
ASIN Arc sine

COS Cosine

ACOS Arc cosine

TAN Tangent

ATAN Arc tangent

ATAN2 Arc tangent using two curves
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8.12. AUTOMOTIVE Options

AUTOMOTIVE Options

The AUTOMOTIVE menu is shown in the figure (below). The automotive options are a
number of operations that can be performed on curves, typically finding their use in the
Automotive industry. They consist of filters and injury criteria calculations, along with a
number of other useful functions.

Automotive

C60 | C180 = C600  C1000 BUT  BUT(p)
FIR HIC  HIC{d) 3msCLIP EXC Ve

ASl | THIV NIJ TTI | NOR{y) NOR (x)
REG =~ VEC VEC(2d) ACU COR1 COR2
COR3 = WIF = BES

All the options in the AUTOMOTIVE menu require a single set of curves as input except
the VEC and VEC(2D) options which require groups of 3 or 2 curves respectively as input
but only output a single curve. (See Curve Operations for more information on curve
groups).

Notes on using the various filters

When filtering curves the sampling rate of the data should be considered: it should be
at least twenty times the filter cutoff frequency if good results are to be obtained.

T/HIS will reject attempts to filter curves for which the sampling rate is too low, if this
happens the REG option can be used to increase the number of points. This will allow
the filter to function although it is not a good substitute for obtaining data at a higher
sampling rate.

For more information on the filters and injury criteria calculations see Appendices D &
E.

All of the filters expect the input curve to have a consistent time interval. When using
one of the filter options the user can specify a time interval for the curve to be
automatically regularised to ( REG ) before filtering if the time interval is not consistent.
The user can set a default time interval for regularising the input curves in the
PREFERENCE menu. The PREFERENCE menu can also be used to automatically convert
the x axis values from milliseconds to seconds before filtering and to convert the curve
back to milliseconds afterwards.

Ce0 Filter a curve using a standard SAE Class 60 filter.
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C180 Filter a curve using a standard SAE Class 180 filter.
Ce00 Filter a curve using a standard SAE Class 600 filter.
C1000 |Filter a curve using a standard SAE Class 1000 filter.
BUT : : .
The curve is passed through a Butterworth filter. The user is prompted
for the cutoff frequency and the order of the filter.
Cut-off frequency (Hz) M
Filter order (integer) _
BUT(p) This passes a curve through a Pure Butterworth filter. This is the same as
the BUT function above, but the two refinements, described in Appendix
D, to minimise end-effects and phase change errors are not included.
FIR Special filter for US "SID" dummy.
HIC

Calculates the Head Impact Criteria from an acceleration time history.
The user is prompted for the time window and the acceleration
conversion factor.

Tirme Window (=)
Accel convertion factor m
Shiow HIC value v
Write To Screen Wyrite To File |
File:  defaulthic ]

Normally this option writes the HIC value to the screen. If required the
values may also be written out to a file using the WRITE TO FILE option.

The time unit for the input curve should be seconds. T/HIS looks at the
range of the x-axis values and if the range is >1 then T/HIS will assume
the x-axis values are in ms and it will automatically divide the x-axis
values by 1000.

If the y-axis values are not in (G) then an optional factor can be specified
that T/HIS will DIVIDE the y-axis values by to convert them to (G).

Example factors for different units are :
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Unit Factor
m/s ? 9.81
mm/s 2 9810
mm/ms 2 0.00981

In addition to calculating and reporting the HIC value the time window
and value can be displayed on the graph using the Show HIC
Value option.

See Appendix E for more details on the Head Impact Criteria calculation.

0.04 0.06
Time

— i mag- no de 1345

ch(d) HIC(d) is used to calculate the Head Injury Criteria for the Free Motion
Headform used within the FMVSS201 legislation. The equivalent dummy
HIC(d) is calculated as follows
\( HIC(d) = 0.75446 * (\textrm{free motion headform HIC}) + 166 \)
3ms : o
Calculates the 3ms clip value from an acceleration time history. Normally
CLIP this option writes the value to the screen, and produces a curve of the

clip region.
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Clip Period (5) [EELNE

Screen Label gk = value

Show 3ms Clip value _|

Write To Screen Write To File |

File : \default.clp ]

By default the screen value will be labeled as " 3ms = value ". This label
can be modified by specifying a different Screen Label.

If required the values may also be written out to a file using the WRITE
TO FILE option. In addition to calculating and reporting the 3ms clip value
the time window and value can be displayed on the graph using

the Show 3ms Clip Value option.

See Appendix E for more details on the 3ms clip calculation.

EXC

Calculate and displays an EXCeedence plot. This is a plot of force (y-axis)
versus cumulative time (x-axis) for which the force level has been
exceeded. By default the Automatic option will create an exceedence
plot using either the +ve OR the -ve values depending on which the input
curve contains most of. The Positive option will calculate the exceedence
plot using only the points with +ve y values. The Negative option will
calculate the exceedence plot using only the points with -ve y values.

[ Automatic
_| Positive
_| Megative

VC

Calculates the Viscous Criteria from an acceleration time history. The
user is prompted for the constants A and B. See Appendix E for more
details.

WC = ADVIEXCIL)]

 (constart) [EIETIN

C(t) = D(t)B

8 (constart) [IEEEIN A
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ASI

Acceleration Severity Index. This value is used to assess the performance
of road side crash barriers.

This option requires 3 acceleration input curves. The user is prompted for
the acceleration limits in the 3 directions.

The calculation method can be set to 2010 (BS EN 1317-1:2010) or 1998
(BS EN 1317-1:1998). See Appendix E for more details on this calculation.

Apply
Calculation Method [wf 2010
| 1998

W Always regularise curves before AS|

0.10000E-03  EIEERERNERE IR,
¥ ACceleration Curve
¥ ACceleration Curve

Z Acceleration Curve

1L

Acceleration conversion factar

Acceleration Limits m m m

Output Curve

write To Screen |

File : Adefault.asi

DL

THIV

Theoretical Head Impact Velocity and
the Post Impact Head Deceleration. These values are used to assess the
performance of road side crash barriers.

This option requires 3 input curves, a longitudinal and lateral acceleration
and a rotation rate. The user is prompted for the constants Dx, Dy and
X0. See Appendix E for more details on these calculations.
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Apply

A Acceleration Curve _ J

' Acceleration Curve _ J
aw Rate Curve _ J

24 0.50000 I 0.30000 Y 00000 |

Output Curve  EERilERTEEE)

Write To Screen Wirite To File
File : default thiv

il

NI

Biomechanical neck injury predictor. Used as a measure of injury due to
the load transferred through the occipital condyles.

Shear Curve
Axial Curve

Moment Curve ]

Fzc (Tension) & Fzc (Comp) &
Myt (Flesion) (ETaaag]  Myve (Extension)

e (distance) m

Output Curve  EETESRTEEE)

This option requires 3 input curves. 1 to represent Shear force, 1 to
represent Axial force and a third to represent bending moment in the
dummy's upper neck loadcell. Enter these curves in the corresponding
input boxes.

The 4 critical constants used to calculate NIj; Fzc (Tension), Fzc (Comp),
Myc (Flexion) and Myc (Extension) default to the values specified by the
test creators. These can be changed by entering different values into the
respective boxes.

Enter the e distance into the e (distance) box.
Select which curves you wish to output to in the Output box.

For more information on the calculation of NlJ, refer to Biomechanical
neck injury predictor (NIJ).
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NI will output 4 curves due to the 4 possible loading conditions for Nij;
o W

Nte is the tension-extension condition

Ntf is the tension-flexion condition

Nce is the compression-extension condition
Necf is the compression-flexion condition

TTI

Thorax Trauma Index:

This option requires 3 input curves. 1 to represent the Upper Rib
Acceleration, 1 to represent the Lower Rib Acceleration and a third to
represent the Lower Spine (T12) Acceleration. Enter these curves in the
corresponding input boxes.

Upper Rib Acceleration

Lowvver Rib Acceleration

T12 Acceleration
SCIEEN |

File:  defaulttti ]

The output can either be written to the screen, appearing in a listing box,
or written to a file specified in the File: input box, or both.

If the Write To Screen option is toggled on, the following window will
appear:
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LISTING BOX

COMTIMUE MHEST_FPAGE HELF AR ILAL
Max RBib Accel : 7.0Z475B+05 at =
Max T1Z Accel 3 T.25456E+05 at =
TTTI wvalue A T.13%66E+05
o [Ennd of list]
s ——

For more information on the calculation of TTI, refer to The Thoracic
Trauma Index (TTI).

NOR(y) Normalise the curve so that the Y values are within the range [ -1, +1].

NOR(x) Normalise the curve so that the X values are within the range [ -1, +11.

REG Make a curve have a constant time step.
It is necessary for a curve to have a constant time step between points
for it to be filtered. This option takes an existing curve and prompts the
user for a new time step. The points of the output curve are calculated by
linear interpolation. Regularising a curve may alter its peak values, and
could change filtered output slightly.

VEC . ,
Calculate the vector magnitude of three input curves.

VEC(2D) | Calculate the vector magnitude of two input curves.

ACU Airbag Control Unit
This option evaluates the following equation:
\( ACU(T) =\int_{T-n}\{T} (a(t) - m)dt \\ \begin{align*} \textrm{Where } m
&= \textrm{user-defined offset} \\ n &= \textrm{time to integrate over}
\end{align*}\)

COR1

Curve correlation function.

The Correlation function provides a measure of the degree to which two
curves match. When comparing curves by eye, the quality of correlation
may be judged on the basis of how well matched are the patterns of
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peaks, the overall shapes of the curves, etc, and can allow for differences
of timing as well as magnitude. Thus a simple function based on the
difference of Y-values (such as T/HIS ERR function) does not measure
correlation in the same way as the human eye. The T/HIS correlation
function attempts to include and quantify the more subtle ways in which
the correlation of two curves may be judged.

The input parameters for the COR1 function have been chosen so as to
produce a strict judgement of the correlation (see Appendix F for more
details).

COR2

The COR2 function is the same as COR1 except the input parameters
have been chosen so as to produce a less strict judgement of the
correlation (see Appendix F for more details).

COR3

Another curve correlation function.

This function first normalises the curves using two factors either specified
by the user or defaults calculated by the program (the maximum
absolute X and Y values of both graphs). For each point on the first
normalised curve, the shortest distance to the second normalised curve
is calculated. The root mean square value of all these distances is
subtracted from 1 and then multiplied by 100 to get an index between 0
and 100. The process is repeated along the second curve and the two
indices are averaged to get a final index. The higher the index the closer
the correlation between the two curves.

Note that the choice of normalising factors is important. Incorrect factors
may lead to a correlation index outside the range of 0 to 100 (see
Appendix F for more details).

WIF

Weighted Integrated Factor (WIFAC) curve correlation function.

Compares curves using the Weighted Integrated Factor method (WIFAC).
Avalue between 0 and 100 is calculated, the higher the index the closer
the correlation between the two curves.

See Appendix F for more details.

BES

The curve is passed

through a Bessel Cut-off frequency (Hz) M
filter. The user is Filter arder (integer) _

prompted for the
cutoff frequency and
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the order of the
filter.

CORA

T/HIS includes CORA (CORrelation and Analysis), an implementation of
the methodology used by the Partnership for Dummy Technology and

Biomechanics (PDB) software CORA. For more details, see Appendix F -
CORA implementation.

MADM

The minimum area discrepancy method (MADM) is ideal for correlation
between LS-DYNA simulations and physical tests when force versus
deflection is the relationship of interest, and offers benefits over other
correlation methods that focus on parameters versus time. For more
details, see Appendix F - MADM Correlation tool.

OLC

The Occupant Load Criterion (OLC) is a parameter used to assess the
MPDB-to-vehicle impact in the Euro NCAP Compatibility assessment. This
operation requires two inputs:

1. The X-acceleration curve of the Barrier Model's Centre of gravity
(CoQ).

2. The Initial Velocity of the Barrier Model's CoG, which can be
specified by either selecting the velocity curve or providing the
initial velocity as an numerical input.

There is also an option to auto-regularise and auto-filter the input curves,
before calculating the OLC. The filter class can be chosen from the
available Filter Curves using options.

[+ Filter Curves using C180 T

[v Always regularise curves

[RITITEEY new X axis interval (dt)

X Accel Curve
X Velocity Input

Cutput Curve ERUIELI==cal]
| Fiter Curves using C180 v

[ Ahlways regularise curves

URLIUEY New X axis interval (dt)
xaccel curve NN

¥ Velocity input JgREREIGTY
Output Curve EGTEENE
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The OLC operation outputs five curves:

1. Velocity Curve of the Virtual Occupant Model with OLC value and
vertical lines to signify the end of the free flight phase and the end
of the ideal restraint phase.

Velocity Curve of the Barrier Centre of Gravity.

Displacement Curve of the Barrier Centre of Gravity.
Displacement Curve of the Virtual Occupant Model.

Relative Displacement between the two Displacement curves.

AW

The display option for OLC value and vertical lines for the end of the free
flight phase and the end of the ideal restraint phase can be toggled using
the Show OLC value option in Tools — Settings — General.

For more information on the calculation of OLC, refer to Appendix E —
Occupant Load Criterion (OLC).

Tl

Tibia Index (TI) is an injury criterion for the lower leg area used to
predict the leg injuries.

Tl requires three input curves: Axial Curve, X Moment Curve and Y
Moment Curve

Additionally, two constant inputs: Critical Force \(F_{zc}\) and
Critical Bending Moment \(M_{rc}\).

These Critical constant values vary depending on the Occupant
type. For the standard occupant types, \(F_{zc}\) and \(M_{rc}\)
values are updated automatically. Otherwise, if the occupant type
Other is selected then the Critical force and Critical Bending
Moment values can be provided manually.

The unit system of the selected input curves is also displayed in
this panel. The values of critical constants for the standard
occupant types are internally converted to the unit system shown.

There is also an option to auto-regularise and auto-filter the input
curves, before calculating the TI. The filter class can be chosen from
the available Filter Curves using dropdown.
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Fiter Curves using C&00 v

Always regularise curves

0.10000E-03 | New X axis interval (dt)

Unit System m, kg, s

Axial Curve [#1 |

X Moment Curve [#2 |

Y Moment Curve [#3 |
Occupant type HULS0M ¥

Fzc (Critical Force
Mrc (Critical Bending Moment

Output Curve |% (highest+1)
The Tl operation outputs a single Tibia Index Curve.

For more information on the calculation of Tibia Index, refer to
Appendix E — Tibia Index (TI).
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8.13. SEISMIC Options

SEISMIC Options

The SEISMIC menu is shown in the figure (right). T/HIS can be used to handle response
spectra information. In particular, displacement, velocity or acceleration spectra can be
read and converted to another format.

Seismic
D DA WD WA AD
AN DS RS FFT IFFT
MCP BLC

DV Displacement spectrum is converted to a velocity spectrum

DA Displacement spectrum is converted to an acceleration spectrum

VD Velocity spectrum is converted to a displacement spectrum

VA Velocity spectrum is converted to an acceleration spectrum

AD Acceleration spectrum is converted to a displacement spectrum

AV Acceleration spectrum is converted to a velocity spectrum.

DS .

Produce a design spectrum from a response spectrum through the
specification of a broadening factor..

RS | | o
Produce a response spectrum from input accelerations. This gives the
response of a damped single degree of freedom system, given its damping
factor and period, to the input acceleration time-history.

FFT | — .
Perform a fast Fourier transform. Convert an input signal from the time to the
frequency domain.

There are three options for output;

* magnitude only

* magnitude and phase

* real and imaginary components of the time signal.

The frequency is calculated in Hz NOT radians/s if the time axis is in seconds.
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IFFT

NCP
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T/HIS automatically adds points with zero y-value to the end of the curve to
pad the curve out so that the number of points is increased to the next power
of 2.

There are two options for scaling the curves output:

+ Scaling Option 1 - Consistent with other signal processing software giving a
magnitude independent of any padding. This is the default and recommended
for most purposes. Performing an inverse FFT on the resulting curves will NOT
get back exactly to the original curve if it did not have a number of points
equal to a power of 2.

+ Scaling Option 2 - With this option, applying an inverse FFT to the resulting
curves will generate a curve the same as the original even if the original curve
did not have a number of points equal to a power of 2. This is useful if users
wish to create their own filters, where the filter characteristic is defined in the
frequency domain.

An option to regularise the curve before performing the function is on by
default. The spacing between points on the frequency axis of the resulting
curve is determined by the time duration of the padded input curve; dx =
1.0/(time).

The highest frequency in the output curve is determined by the time interval
of the input curve; F max. = (#points)/dt

Performs an inverse fast Fourier transform. Converts two input signals from
the frequency to the time domain. The two input signals can be the magnitude
and phase or real and imaginary components of the time signal.

NOTE: If an FFT using scaling option 1 is performed on a curve that does not
have a number of points equal to a power of 2 and then an IFFT is performed
on the resulting curves you will NOT get back exactly to the original curve. This
is because the FFT and IFFT both scale their output curves by the number of
points in the curve, which in this case will be different. For the FFT the number
of points used to scale the curves is the original number of points before
padding. For the IFFT the number of points used is the original number of
points plus the points needed to make it a power of 2.

If the number of points in the original curve is a power of 2 and no padding is
required, the IFFT of the resulting curves will get back to the original curve.

By default beam element plastic rotations are always written out by LS-DYNA
as being increasing +ve (i.e. cumulative). This option allows a non-cumulative
plastic rotation to be calculated by taking two input curves: the moment/time
and the cumulative rotation/time histories for the beam in question.
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BLC

Baseline correction.
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8.14. MACRO Options

MACRO Options

The MACRO menu can be used to play FAST-TCF based macro files on existing T/HIS

curves.

T/HIS macro files can be stored in any
directory. Each user can define up to
three macro areas using the oa_pref
option:

this*macro_directory :
C:\blah\macros

T/HIS will read any . thm files within
the macro directories and generate
the macro menu (shown right) using
keywords within the macro scripts.
T/HIS will search the macro directories
in the following order.

this*macro_directory from SYSTEM
oa_pref file
this*macro_directory from users
oa_pref file
this*macro_directory from local
oa_pref file

The scripting for a macro in T/HIS is
based upon FAST-TCF using variables
within the script (see FAST-TCF section
for more details). There are some
extra command options to make
T/HIS aware of input curves and
constants within the macro. These
macro keywords are as follows:

macro acr <name>
macro title <description>

macro curve <curve
variable> <curve
description>
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| MacoFuncons | ? ¢

macroz

ropy

Macro Curve Inputs

Macro Constants

macrod

rmacro3

rmacrob

Cunve input 3 g
Curve input 4 {4
Curve input 5 g4

UL

Constant Input 1 §
Constant Input 2 8
1100E-5

Constant Input 3

acronym for the macro button in T/HIS

a more descriptive title for the macro

FAST-TCF variable name for input curve followed
by curve description
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macro const <const . .
. FAST-TCF variable name for input constant
variable> <curve

description> followed by constant description

If one or more macro files are found with duplicate acronyms then only the last file
read will be displayed so users can override SYSTEM macros with their own definitions
if they want to.

When the user selects one of the Macro functions the macro file associated with the
function is read and T/HIS creates a selection menu for the user to define the relevant
curve numbers and constant values to input into the macro script. These inputs will
replace the variables used within the macro.

For example: If the user selects #1 for the macro curve variable macro_input , then
any occurrence of $macro_input in the macro script will be replaced by #1 .

An example macro script follows. This macro asks the user for a filter option (e.g. c60,
€600, c1000) and also an input curve number. The macro then filters the input curve
and divides by 9810.

# Macro to convert a file to g after filtering
#

macro acr to g

macro title filter and convert curve to g
macro curve macro_input input curve

macro const macro filter filter to use

#

model none

model 1

oper S$macro filter $macro input tag filtered
oper div filtered 9810.0
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8.15. FAST-TCF Options

FAST-TCF Options

The FAST-TCF menu can be used to capture and playback FAST-TCF scripts. FAST-TCF is
a simple and intuitive scripting language for T/HIS. See FAST-TCF for more details and
commands.
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8.15.1. Create

Create

T/HIS 9.2 onwards has the ability to automatically generate FAST-TCF scripts using the
CREATE menu.

The FAST-TCF script will contain all of the commands required to

Create and position multiple graphs on pages.

Extract the data from models or other files

Carry out any curve operations required to reproduce the chosen curves
Set any curve styles and labels

Set plot attributes such as titles, axis labels, colours, fonts and scaling
Generate the output image and/or curve file

Generate curve groups

Generate variable and tabular output requests

Create Run

ONouhkwWN -

Script Name - Efacing\TestRun\jac_test.inp E:]
Generate for v All Pages

_| Current Page

_| Only Page _

| All Graphs

_| All Active Graphs

_| Only Graph
FASTTCF Script : Image Qutput v
Format : 24 hit PNG ”

Filename :

FASTTCF Script : Curve Output

Filename : ELT_DIR%\SEript_oun:tut.cur ]
_| Unblanked Curves

| Select Curves

FASTTCF Script : Curve Group Cutput |
All Curve Groups

Select Curve Groups

FASTTCF Script: Variable Output  [v

Select Variahles i

Before generating the FAST-TCF script the following options can be set:
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Generate For

All Pages The FAST-TCF script will contain all of the commands required
to regenerate all of the pages that contain 1 or more graphs.

If the option to generate images is selected then the FAST-TCF
script will contain the commands to generate multiple images
with the page number appended to the filename specified.

Current Page The FAST-TCF script will contain all of the commands required
to regenerate the currently displayed page.

Only Page (n) The FAST-TCF script will contain all of the commands required
to regenerate the selected page.

All Graphs The FAST-TCF script will contain all of the commands required
to regenerate all the currently defined graphs. All of the
graphs will be positioned on page 1 using the currently
defined layout.

This option will only be available if T/HIS only contains a single
page (see Page Layouts).

All Active Graphs  The FAST-TCF script will contain all of the commands required
to regenerate all of the active graphs. All of the graphs will be
positioned on page 1 using the currently defined layout.

This option will only be available if T/HIS only contains a single

page (see Page Layouts).

Only Graph (n) The FAST-TCF script will contain all of the commands required
to regenerate the selected graph. The graph will be positioned
on page 1.

FAST-TCF Script : Image Output

If this option is selected then the FAST-TCF script will contain the commands required
to generate an image of each of the pages/graphs selected for output. The Image
Format can be set to any of the supported image types (see IMAGE Options).

If the FAST-TCF script generates multiple pages then the Filename specified will be
used for the first image. Subsequent images will use the specified filename with "_2",
"_3" ... appended.

FAST-TCF Script : Curve Output
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By default the FAST-TCF script will only contain the command needed to reproduce
the curves that are unblanked in 1 or more of the graphs selected for output. This
option can be used to select additional curves for which the commands required to
generate them are also added to the FAST-TCF script. If a curve is selected that is also
unblanked in one of the graphs the command to regenerate it are only added to the
FAST-TCF script once.

In addition to selecting additional curves this option can also be used to add
commands to the FAST-TCF script to write the additional curves out to a T/HIS .cur
curve file.

FAST-TCF Script : Curve Group Output

This option can be used to select additional curves for output to the FAST-TCF script
by curve group. If a curve is selected that is also unblanked in one of the graphs the
command to regenerate it are only added to the FAST-TCF script once. This option will
also add the commands to regenerate the selected curve groups to the FAST-TCF
script.

FAST-TCF Script : Variable Output

This option can be used to define variable and tabular output requests for output to
the FAST-TCF script via the menu launched by pressing the button. Variable and
tabular output requests defined in a FAST-TCF script that is read in will appear in the
menu.

Variable Output or Tabular Output are selected at the top of the menu. Each output
request is defined on a row of the table. The curve and variable type are selected
using the drop down menu. A default variable name is generated and can be manually
edited or a name can be selected from variable names that are present in . Additional
value fields are populated with default values if required and these can be edited. The
output description is also populated with default text that can be edited. The output
type is selected using the drop down menu. Curve Lock prevents the curve that the
variable refers to from being deleted. If a curve is not locked and is deleted, then any
variables associated with that curve will also be deleted.

Pressing the heading buttons will sort the output request definitions.
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Wariable Output

#1: (M1) Vel y - Whole Model
#2 : (M1) Disp x - Node 1343
#3: (M1) Disp x - Node 1344

FAST-TCF Script Yariable Cuiput

DDD[H]DDEEH]DDEH]DDEH]NNHW

[ 7 [ EY
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8.15.2. Run

Run

This menu allows the user to run a FAST-TCF file from within T/HIS. After the user has
selected the FAST-TCF file T/HIS scans the file for data requests and model requests to
see what input the FAST-TCF file requires. Note that there must be a model read into
T/HIS before a FAST-TCF file that contains data extraction can be run.

The next FAST-TCF command line is displayed in red in the upper text area, at this point
the user can select to Play the FAST-TCF file or Step through it line by line. After every
line of FAST-TCF the resulting command in T/HIS is shown in the lower text area. Select
End during stepping through the lines to go to the end of the file. Reread will re read
the file and start back at the beginning.

The Model Mapping option allows the user to define which model in T/HIS should be
used for the equivalent model number in the FAST-TCF script. The model number zero
is equivalent to the default model in FAST-TCF if no models are defined. The default
model mapping will use the same model numbers as in the FAST-TCF script.

Auto confirm text boxes will force T/HIS to confirm any text boxes that should appear
in the interactive playback of a FAST-TCF script (such as HIC results and so on).

The FAST-TCF script will ignore any existing T/HIS curves and their tags. This guarantees
that the user can run a single FAST-TCF file many times and it will only use the new
curves created by FAST-TCF.
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FAST-TCF Script ? pd

Create Run

Script Name : E\test\default.inp

Reread | Model Mapping |

J Auto confirm text boxes

Pay | stp | End

FASTTCF input :

Hll # Program: FASTTCF
[*)l ¢ Filetype: Bitmap
# Filename: script_output.bmp

# Job file: N/A
#
# Read data from models and files

#

T/MHIS command line -

¢
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8.16. TITLE/AXES/LEGEND Options

TITLE/AXES/LEGEND Options

The TITLE/AXES menu is shown in the figure (below).
This menu controls the contents of the title and axes labels and the axis scaling.

The individual axis, title and legend menus can also be accessed by clicking over the
appropriately highlighted area on the graph.

Changes to the TITLE/AXES/LEGEND options are only applied to active graphs (see Active
Graphs).

| TilesAes 7]
Tile  XAxs | YAxs | Y2Axs | Legend |
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8.16.1. TITLE

TITLE

The plot title may be set automatically or manually. When the Automatic option is
selected the text box will display <automatic> and the plot title will be set to the title of
the first curve that is currently being plotted. The plot title may be turned on and off by
toggling the Display Title button.

Save Preferences to File

Launches a popup to quickly save preferences to the oa_pref file. See Save Preferences
Popup.

Lakel =automatic=

[ Automatic | User Defined
[ Display Title

Forit Default
Size automatic
Colour Foreground

Save Preferences to file
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8.16.2. X-AXIS
X-AXIS

AXIS LABELS

The x-axis label may be set automatically or a user defined label can be specified.. When
the Automatic option is selected the text box will display <automatie> and the axis
label will be set to the x axis label of the first curve that is currently being plotted. The
axis label may be turned on and off by toggling the Display Label button.

In addition to displaying the axis labels an optional unit label can also be appended to
the axis label. If the option to add a unit label is set to Automatic then the unit label
displayed will depend on the current curves that are visible and the current unit system
being used to display results (see UNITS for more information on Unit Systems). If the
curves being displayed do not have the same axis unit then no unit label will be
displayed. The unit label may be turned on and off by toggling the Add Units button.

AXIS LIMITS

The minimum and maximum x axis values can be controlled using a combination of the
text box and the popup menu opposite.

Autoscale

The axis values will be set to the maximum and minimum values of all the curves that
are currently being plotted.

Locked

The axis limit is set to the user defined value specified in the text box. If the curves are
translated of scaled dynamically the limit will be reset.
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T THeimxes | RS
Tile | ®axis  ¥auis | ¥2A4xis | Legend |

Lakel =aLtomatic:=
v ALtomstic _| User Defined
[ Dizplay Lakel

|? Add Unit= =automsatic=
v ALtomatic _ | User Defined
Forit Default T
Size automatic T
Colour Foreground T
himirmLam |F Autoscale
_ | Locked
hazimurm |F Autoscale
_| Locked
Axiz Type |? Limear _ | Logarithmic
Grid Spacing |7 Avtomatic _ | User Defined
Interyal
Offzet
UInit= [w Add Exponent to Lakbel
Farmt A tomatic T

Decimal Places E ﬁ

Fort Default T
Size automatic T
Calour Foreground T

Save Preferences to file

Note : The global command AUTOSCALE (see Autoscale ) will reset the minimum and
maximum values to AUTO .

AXIS TYPE

The x-axis can be switched between a Linear or Logarithmic scale. If a logarithmic
scale is selected, a warning will be generated if an attempt is made to plot points that
have -ve or zero X values and the points will be skipped.

GRID SPACING

By default T/HIS will automatically set the grid line intervals for the x-axis when the
grid is tuned on ( see GRID ). If the GRID option is changed from Automatic to
Manual a grid Interval and Offset my be specified. If the Interval is set to 0.1 and
the Offset to 0.02 then grid lines will be produced at 0.02, 0.12, 0.22 ....
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UNITS

Axis values can be displayed
using 3 different formats:

Automatic

Values are displayed using
exponential format, all values
are displayed as values of EOQ,
E3, E6 etc.

e.g 11.234E+03

Scientific

Values are displayed using
exponential format.

e.g 1.123E+04

General

Values are displayed as real
numbers.

e.g 11234.000

IInits

W Add Exponent to Label

Format Automatic T
Decimal Places E ﬁ

Font Default T
Size Autormatic T
Colour Foreground

ﬂ Plotting Display

10000 — 0ot -

/—| IEA  Pootting _Display
9.000 T ~
2.000 T ~
7.000 T
6.000 T ~
5.000 T ~
4.000 T ~
3.000 T ~
2.000 T -~

1.000 T —

E3

0.000 -

0.000

Automatic

1.000e+04 L : .
= Plotting  Dis

9.000e+03 T ~
B.000e+03 T ~ 10000.000 -—=-
7000e+03 T — 9000.000 T — — —E-
6.000e+03 T — 2000000 T — — _:-
5.000e+03 T — 7000000 T — _:-
4.000e+03 T ~ 8000000 T — —:-
3.000e+03 T — 5000000 T — _:-
2.000e+03 T — 4000.000 T — ~ -:-
1.000e4+03 T — 3000000 T — ~ _:-
0.000e+00 T 2000000 T — — -:-
0.000 1000.000 T = = =I-
Scientific o.oooo;‘m—mt

General

In addition to specifying the format, the number of decimal places can also be set
between 0 and 9 and the colour and font used to display the values can be set.

Save Preferences to File
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Launches a popup to quickly save preferences to the oa_pref file. See Save
Preferences Popup.
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8.16.3. Y-AXIS

Y-AXIS

The same options for LABELS, LIMITS, SCALE, GRID LINES and UNITS apply to the Y-AXIS
as those available for the X_AXIS.
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8.16.4. Second Y-AXIS

Second Y-AXIS

Curves can be plotted in T/HIS using 2 different y-axis scales. When Add Second Y
Axis is selected using the tickbox in the Y2 Axis menu the Curve Manager changes

from

to

with an additional tick box for each curve that controls which curves are plotted against
the second (right hand) y-axis.
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If only one y-axis scale is used it is not possible to meaningfully plot curves with
different units or very different values. A second scale allows more information to be
displayed at once, as demonstrated below.

Second Y axis

To identify which axis a curve is  disabled
being plotted against the line
labels on the plot are

— Disp x - Node 1343

Left hand Y axis F— Disp % - Node 1343

automatically modified. i
Y Righthandy  _| pigp x - Node 1343
axis
— Plotting _ Display =
LGOS : LARGE TEST 9: BELTED SLED TEST
|
600.0 - I
|
£ :
400.0 -
£ I
2 I
T [
& 200.0 1
O
0.0

000 001 002 003 004 005 006 007 008 009 010
Time

— Disp x - Node 1343
— Disp x - Node 1344
Disp x - Node 1345
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— Plotting  Display :J

LGOS : LARGE TEST 9: BELTED SLED TEST

| | | | | | | | | 600.0
OO T~ r—--"1——r—-T-=--"1Im"r-T-=--"1T-r =4

= l - 4000 E
2 400.0 1 ' &
o ! T
X} I O
= - 2000 5
F2000T -7~ | )
o 0

| | | |

I I I I i

ﬂ.ﬂ 1 1 1 1 ] 1 1 0.0
} } } } } } } } }

000 001 002 003 0.04 005 006 007 0.02 009 010
Time

— Disp % - Node 1243
— Disp % - Node 1244
Disp X - Node 1345

All of the options that are available to control the label, scale and type of the y-axis are
also available for the second y-axis except for the Grid option.

NOTE : When the DOUBLE AXIS option is used with GRID lines a grid is only plotted for
the left hand y-axis.
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8.16.5. Legend

Legend

Curve Labels

Show Prefix

This option can be used to automatically add a prefix to each of the curve legends when

a curve is plotted.

I Y
Te | xaxis | vaxis | v2 aus | Legend

Curve Labelz  Show Prefix Actomatic T
Prefix Formeat Model Mumber
Forit Drefault T
Size automatic T
Calour Farearaund T

Lanyiout |7 Column List
| At
_ | off

REE —

_ | 1 Column
|7 2 Columns
_ | 3 Columns
Backoround  Colour T
] Transparency 100
PR | I---
1]
User Lines |7 Display Lines Size
Reset _ automatic ¢
Clear Al automatic ¢
_ sutomatic. ¢
i automatic ¢
autamatic ¢
_ autamatic ¢
Font Detautt T
Colour Foreground T

This option has 3 settings:

Automatic

not be prefixed.

If there is more that 1 model loaded in T/HIS then a prefix will automatically be added
to any curves that have been read in from a model. Curves read in from other files will
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On

A prefix will automatically be added to any curves that have been read in from a model
regardless of the number of models currently loaded in T/HIS. Curves read in from
other files will not be prefixed.

Off

No prefixes will be added

Prefix Format

This option can be used to set the format used for the curve prefix. This option has 4
settings

Model The model number will be used as the prefix. e.g (M1)

Number

Directory The directory name the model was read from will be used at the
prefix. e.g. (/run1)

THF File The root name of the THF file will be used as the prefix. e.g

(sled_test)

User Defined | A user defined prefix will be used. The prefix can be defined on a

model by model case using the Model Menu.

The font, size and colour of the text used to display the legends can also be specified.

Layout
LGOS | LARGE TEST 9 BELTED SLED TEST

T/HIS has 4 different plotting 1.20 —t
formats as described below. | I Lo
The number of columns used I L N D A LA T N e

. g 080 1 i T
to display the curve legends = Lo L
can also be set between 1 & 3. | & . ﬂf‘ 1ol
When multiple columns are :;SJ el : Iy Hd 'R “’?‘\ﬁﬂﬂ
used curve labels will E6 AN oo Y
automatically be truncated to 0.00 T -JT"=‘-: - - :— - % - —: - —:— - :— - % - T
fit the available space. Y Y Y RS S S E—

Column List (default)

This format fixes the size of the
plotting area. The maximum
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number of curve legends that can be displayed will depend on the font family and size
selected by the user and the number of columns.

If any USER LINES have been defined then the area used to display the legend will be
reduced so that the text does not cover the user lines.

Automatic

LG09 | LARGE TEST 9: BELTED S5LED TEST

1.20 = - ——
This format automatically P _:_ _ _: - _:_ - :_ .:. - _: - _:_ - :_ - 4'. -
adjusts the plot size to I . I
.. . 8 S DU VU PR -_—l=-—F -+ -
maximise the plotting area g 00 , D
while still showing a maximum | & os0 1 - JI- - I- - :— - JI- -
. 3
of 18 line Igbels. Any text § Dant -+ - M _ 1
entered using the USER < ' LA
L_ __|__|__J.Lq€-
1

LINES option will be ignored in 0z0T =

this plotting mode. DEDED T -: - —:—' - :— - JI- - -: - —:— - :— - JI- -
020 —
000 0.01 0.02 003 0.04 0.05 0.06 007 005 0.02 010
Time
— Accel mag - Node 1343 Accel mag - Node 1345

— Accel mag - Mode 1344

Off

This format turns OFF the display of the graph legend and maximises the plotting
area by not showing any line labels. Any text entered using the USER LINES option will
be ignored in this plotting mode.

Floating

This format maximises the plotting area and positions the legend on top of the
graph area.
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— Accelmag - Mode 1343
— Accelmag - Mode 1344 §
Accel mag - Node 1345

The size of the legend can be modified by clicking
with the left mouse button on the legend
border/corner and dragging.

LLIYRIS

Drag and Release

The legend can also be moved by clicking with the

left mouse button inside the legend and dragging.” =
I

BACKGROUND

This option can be used to alter the default background colour of the floating legend.
By default the colour will be the same as the background colour of the graph. As well
as setting a different background colour for the floating legend a %age transparency
can also be specified if the legend obscures any curves.

USER LINES

This option can be used to alter the default text that appears on the bottom right-
hand corner of each plot. Text can be typed into any of the panels or they can be left
blank. The Size of the text may be altered. If no text is specified the area used by the
curve legends will be increased.

The default values are read from the preferences file (see Appendix H for more
details).

Save Preferences to File

Launches a popup to quickly save preferences to the oa_pref file. See Preferences.
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8.17. DISPLAY Options

DISPLAY

The DISPLAY menu is shown in the below figure. This menu controls the overall
appearance of plots.

As well as controlling basic things like the background colour and whether a grid is
drawn, this menu also controls a number of default settings that are applied to all
curves. These default settings may be overwritten for individual curves using the Curve

Manager.

Changes to the Display options are only applied to Active Graphs. (With the exception
that line anti-aliasing and scaling with DPI are both programme-wide.)

7 X|
Legend.
Use Antiaised Lines Scale with DP|

Lines ——» Default Line Width

Symbol Frequency

—» Width | FG » Colour

Symbols.
Grid
Axis Draw Top Axis

Draw Right Axds.

HEE™O~

—» with FG » Cobur

Border —» Width | FG » Colour

0ox

Fix Styles

Background >
Image. O

foreground (D

Swap Foreground/Background

Save Preferences to file
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8.17.1. LEGEND...

LEGEND...

This option will map the Legend settings panel (see Legend).
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8.17.2. LINES

LINES

Lines v ——r| Default Line Width

This is an ON / OFF switch for the lines between points to be drawn for all curves. The
default is ON . The Default Line Width is used for all curves that have not had their
widths explicitly set in the Line Style menu.

The default line width can be specified in the preferences file (see Appendix H for more
details).
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8.17.3. SYMBOLS
SYMBOLS

Symbols | Symbol Frequency

This is an ON / OFF switch which controls whether symbols are plotted on top of the
curves to help identify them. This option affects all the curves that are currently being
used. If you wish to turn the symbols on for only some of the curves then this switch
should be set to ON and the Line Style menu should be used to turn the symbols off on
the curves for which you do not want symbols drawn on. The default is OFF.

The Symbols Frequency is used for all curves that have not had a frequency explicitly
set in the Line Style menu. This value controls how often a symbol is drawn on a curve.
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8.17.4. GRID

GRID
Grid [w'  —— K| Width F& P Colour

This is an ON / OFF switch which determines whether or not grid lines are shown on the
plot. The default is OFF. The Grid Width can be used to change the width of the grid
and axis lines. The COLOUR button can be used to change the colour of the grid lines
(see COLOUR for details on the available colours).

/de grid on turns grid lines on
/de grid off turns grid lines off
/de grid th 2 sets the grid thickness to 2 pixels

The default grid width and visibility can be specified in the preferences file (see
Appendix H for more details).
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8.17.5. AXIS

AXIS
Axis k- Width k- Colour

W Draw Top Axis
W Draw Right Axis

The Axis Width can be used to change the width of the axis lines. The COLOUR button
can be used to change the colour of the axis lines (see Section COLOUR for details on
the available colours).

The default axis width can be specified in the preferences file (see Appendix H for more
details).

This option can be used to turn on and off the display of the graph's
top axis

Draw Right This option can be used to turn on and off the display of the graph's
Axis right hand axis

Draw Top Axis

The default settings for these 2 options can also be specified in the preferences file (see
Appendix H for more details).
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8.17.6. BORDER
BORDER
Border v | Width | Colour

This is an ON / OFF switch which determines whether or not a border is drawn round
the plot. The default is ON . The Border Width can be used to change the width of the
border. The COLOUR button can be used to change the colour of the border (see
Section COLOUR for details on the available colours).
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8.17.7. FIX LINE STYLES
FIXLINE STYLES

Fix Styles |

This is an ON / OFF switch which resets the curve styles when they are plotted on the
screen so that the curves cycle through the default T/HIS colours and styles as they are
plotted. This will result in the first curve being plotted always being white, the second
red, the third green .etc regardless of their curve numbers. The default is OFF .
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8.17.8. Background

Background

Background
Image. .. ]

This option can be used to modify the background colour (see Section COLOUR for
details on the available colours) or to set a background image. By default the
background colour is set to BLACK.

Image

The IMAGE option can be used to display a background image behind a graph
instead of a solid background colour.

If the image dimensions do not match the graph window dimensions then the image
can be scaled to fit or it can be tiled.

Display Options - Background ? b

Done

Reread File...

Scaling Positioning
[T No scaling [~ Single
_| Scale to Width _| Tiled

_| Scale to Height
_| Stretch Width & Height

Image Jusfification
Nw| ] NE |

West East

sw South SE|
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LGOS : LARGE TEST 9: BELTED SLED TEST

Displacement

000 001 002 003 004 005 008 007 008 009 0,10
Time

— Disp % - Node 1343
— Disp % - Node 1344
— Disp % - Node 1345
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8.17.9. Foreground

Foreground

Foreground >

This option can be used to modify the foreground colour (see Section COLOUR for
details on the available colours). By default the background colour is set to BLACK and
the foreground colour is set to WHITE.

Initially the grid, axes, border and labels are all set to the foreground colour.
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8.17.10. Swap Foreground/Background

Swap Foreground/Background

Swap Foreground/Background

This option can be used to swap the currently defined foreground and background
colours.
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8.17.11. Display Max/Min

Display Max/Min
In versions of T/HIS prior to 9.4 the display of minimum and maximum curve values was

controlled in the DISPLAY menu . In versions since 9.4 these options have been moved
to the PROPERTIES menu (see section PROPERTIES ).
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8.17.12. Save Preference to File

Save Preference to file

Launches a popup to quickly save preferences to the oa_pref file. See Save Preferences
Popup .
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8.18. SETTINGS
8.18.1. Data Sources

Data Sources

This menu allows the user to specify their preferred order of data sources for the
different data types. Upon reading in models T/HIS will read all files regardless of these
preferences. When T/HIS extracts data for plotting the source is dependent on that
currently set in this menu. If you select a data component or entity that is not available
in the first data source T/HIS will automatically try the other data sources in order until
the combination is found.

The Model Manager can be used to see what source has been used for each item for
models already read into T/HIS.

Settings ? b4
Data Fies | General | Layout |
1st 2nd 3rd

Global LsDA  m|  ASCH F THF F
Paris LsbAa = ASCI = THF
Nodes THF R LSDA | ASCH
Solids THF ~o LSDA
Beams THF o LshAa
Shells THF o LSDA e
Tk Shells THF ~o LSDA
Stonewalls XTF ~ LSDA ¥ ASCI *
Springs XTF ~ o LSDA  ~|  ASCH ~
Seatbelts XTF o LsSDA M| ASCH F
Retractors XTF - LSDA *~| ASCI *
Sliprings XTF o LSDA | ASCH F
Contacts XTF ~ o LSDA | ASCH m
Reactions XTF ~ LSDA ¥ ASCI *
Airbags XTF ~ o LSDA  ~|  ASCH ~
Joints LsDAa ™| ASCH F
X Sections LsDA  +|  ASCH =
Subsystems Lsba  m|  ASCH m
Geo Contacts| LSDA  r| ASCH r
MNodal RBs LsbA | ASCH F
Spotwelds LsDA | ASCH ~
SPCs LsDA | ASCH
BOUNDARYs LsbaA  m|  ASCH F
FSls ASCI =
SPHs LsDA  m|  ASCH &
=
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8.18.2. Files

Files

File Names

By default the file filters in T/HIS are set to look for the file naming convention set for
the LS-DYNA output files by the SHELL. This option can be used to swap the file filters
back to the default Ansys LST naming convention. This option can be set in the
Preference File.

File type ARUP |Ansys LST
Time history "job".thf| d3thdt
Extra Time history | "job".xtf| xtfile

File Output

The HIC, 3ms Clip, ASI, THIV, TTI Automotive injury criteria functions, ERR operator
function and COR1 and COR2 correlation functions can all send their output to a file as
well as to the screen. These options can be used to select which functions send output
to a file and to specify a Root Filename that is used for all of the output files. The Root
Filename can be set in the Preference File.
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8.18.3. General

General

Curve Operations

All of the AUTOMOTIVE filters are designed to filter curves using seconds as the time
unit. This option can be used to automatically convert the x-axis values of any curves
from milliseconds to seconds before applying one of the filters. If a curve is
automatically converted then the output curve is also automatically converted back into
milliseconds. This option can be set in the Preference File.

All of the AUTOMOTIVE filters require curves with constant time intervals. This option
can be used to specify a default time interval that will be used to automatically
regularise a curve before it is filtered.

By default the HIC and 3ms Clip functions calculate and report a value to the screen.
These options can be used to make T/HIS display the peak values and the time widows
they occur over. These options can be set in the Preference File.

At present 2 different methods are used to calculate the VC injury criteria for the
ECER95 and IIHS regulations (see Viscous Criteria for more details ). This option can be
used to set the default value. This option can be set in the Preference File.

Data | Files General Layout

Curve Operations
| Conwvert from ms->5 when filtering

ms-=s time convertion  Prompt Y

0.100E-03 ¥ adis interval for auto regularise
v Always regularise curves before filtering
| Show HIC value | Show THIW value
| Show 3ms Clipwvalue | Show PHD walug
J Inzert (0,07 paint when rea

0 100E+19 walle to truncate curves at when reading data

W calculation method |F ECER3S

BGE

Curve palette Default T
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By default T/HIS uses 6 colours (White, Red, Green, Blue, Cyan and Magenta) for any
curves that have not had a colour explicitly defined for them. Curves 1,7,13... will be
White, 2,8,14... will be Red.

This option can be used to change the default number of colours T/HIS uses.

Default Use the default 6 colours

Extended Use the first 13 colours

No Grey Use all 30 predefined colours except the 3 grey ones

Full Use all 30 predefined colours plus any user defined ones.

The default value for the curve palette can also be specified in the preferences file (see
Appendix H for more details).
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8.18.4. Layout

Layout

Save Settings

This option can be used to save a T/HIS settings file which can be reloaded later. The
settings file uses the same syntax as a FAST-TCF script except it only contains layout and
setup commands.

The settings file can contain all of the commands required to reproduce the current
page and graph layout or a subset of the commands.

Settings ? Py

Data | Files | General | Layout

W Save Seftings
_ | Reload Settings

Apply
Filename :  [SRIGTSERL ]

W Page Layout
v Graphs
[v* Title
v Labels
[v Fonts
v Axes
[V Labels
[v Fonts
[v Range
WV Type
[ Position and Format
v Legend
[v Prefix
v Layout
[v Columns
[+ Fonis
v Colours
[ Foreground
[v* Background
[v* Grid

Reload Settings

This option can be used to reload a previously saved settings file. In addition to
reloading a file interactively a settings file can also be specified on the command line

-set=<filename>
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or via the Preference File

this*settings file: <filename>

Settings ? P

Data | Fies | General | Layout

| Save Settings
v Reload Settings

Apply
— ]
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8.19. MEASURE

MEASURE

This menu can be used to make measurements between curve points and/or screen

Models

IEDEE

points. It can also be used to annotate graphs.

Measure

Graphs

Ig08 : Large Test 8: Belted sled test
1 1 1

il
EaCh graph Can ’ E-\nm’.‘immsﬂmmi’t
contain multiple
400 =
measurements and gfﬂgﬁ; SR —

|

annotations.
" Singhe pirt mosuamant
Measurements can | V1 Teess: N\ 1
g ) Sy Messureman beewen cfferart exrves
be made between ' me.o:

curve and/or screen
points and can be
made between
different curves. : | | : : :

. . 0019 s il ] LiLiF=] [iieli] 035 (0 05 .05 0085 Do0E
Single points can be Time

—— Cuva il Curve 2

measured too. : =

Wegsurament batwssn turve ponls
07 0M0E-02
¥ 6.225e+00

V'

Aznekation on peres poing

=400 =
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8.19.1. Measure Menu

Measure Menu

Use this option to pick points on the graph to measure between.

Measure Menu

| Measure Annotate
i |- - -] |D-H Delete All

P1: Curve Point T P2 Curve Point

-
P1

P2

Distance

Laoel

Delete

Point Types

Use the popups to select the point type to measure to/from.

|F'1: Curee Point T P2 Curve Point

-
Curve Point Curve Point
Screen Point Screen Point

Mothing

Label

If you specify a label this will be displayed on the measurement.

Laoel |

Delete

This will delete the current measurement.

Delete
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8.19.2. Annotate

Annotate

Use this option to make annotations on the graph.

heasure Menu

Measure Annotate

1| 1 [ -1 21 Delete Al

P1: Curve Point

Laoel |

Delete

Point Type

Use the popup to select the point type to annotate on.

P1: Curve Point T

Curve Point

Screen Point

Label

This is the annotation that will be displayed on the graph.

Laoel |

Delete

This will delete the current annotation.

Delete
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8.19.3. Format

Format

These options can be used to control the display of the measurements and annotations.

Scientific [1.2345E ¢

c Kd

Values

Measurements can be displayed with both the X and Y values, just the X value, just the Y
value or neither.

If only one of the values is shown the line between the two points will be drawn like so:
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X 4. 200e-03

¥: 8.900e+02

Text
The font, font size and colour of the values can be selected.

Background

To make it easier to read the values a background can also be specified. In addition to
specifying the background colour a transparency value can be used to control the
visibility of curves under the text.

Border and Border Colour

Specify a border and border colour to be added around the value.

Symbols

The symbols drawn on the measurement points can be turned on/off. The size of the
symbol can also be specified.

Number Format

Specify the format of the values displayed on the graph.
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8.20. Curve Groups

Curve Groups

This panel can be used to create and modify curve groups. T/HIS can contain an
unlimited number of curve groups each of which can contain any curve.

Curve groups can be used as input to most T/HIS functions that require one or more
input curves (see Selecting Curves for more details)

Each curve group should be given a unique name.

Curve Groups

Modify Automatic
Kumber of curve groups ; 4

i

Model_1
Displacements
WEloCities

N o I 1

Accelerations
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8.20.1. Create

Create

This option can be used to create a new curve group.

By default the group will be called "Curve_group_#" where "#" is the curve group

number if an alternate name is not specified.

294 /839

All Listed

Show Groups

Filter...

Wisible (Page) ©
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8.20.2. Modify

Modify
This option can be used to modify the contents of an existing curve group or its name.

When a curve group is selected any curves that are already defined in the group are
highlighted in the curve list.

Modify Curve Group

Cur/e Group : 2

Mame : Displacements

Select Curve(s)

Al Listed Maone Wisible (Pagel F
Showy Groups Fitter ...

C(M1) Disp x - Mode 1343 © (Pebvis)

S (M1) Disp ® - Mode 1344

C(M1) Disp x - Mode 1345 © (Chest)
: [ (Pelvis)

The contents of Automatic curves groups can not be modified as T/HIS automatically
adds and removes curves from automatic groups.

Curves that belong to an automatic curve group are highlighted in yellow.

The name of an automatic curve group can be changed.
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Madify Curve Group

Curve Group : 5

Select Curvels)

Apply
All Listed Mone “izible (Pae)
Showy Groups Pick “izible Filter...

Key in:

CURYWE LIST

s (Ml
#30 (W
#6 0 (W1
1
1
1

(M1) Wil % - Node 1343 : (Pebvis)
{
{
#7 0 (M
(
{

J
1 Vel % - Node 1344
1 Vel % - Node 1345 ; (Chest)

J Accel ¥ - Node 1343 ; (Pelvis)
J

J

#3 (M
#9 (M

Accel ¥ - Node 1344
Accel ¥ - Mode 1345 © (Chest)
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8.20.3. Automatic

Automatic

By default T/HIS will automatically create a curve group for each model that is read in
and will add any curves read in from that model into the curve group.

This option can be used to create other "automatic" curve groups.

Automatic Curve Group Settings
Dane
Create groups automatically based on
W Model D
_| Entity Type
_ | Component Kame using:
[~ compaonent

_1 component_entity_type
_| Curve File Index

Update Groups

Model ID The default - one group is created for each model.

Entity Type
This option will create one group for each Entity type (Modal, Node, Solid
etc) that data is read from. If data is read from multiple models then a
single group for each entity type will be created containing curves from
multiple models.

Component
Name This option will create one group for each component (Node X

displacement, Contact X Force etc), that data is read from. If data is read
from multiple models then a single group for each component will be
created containing curves from multiple models.

The component groups can be named using either the component name
(Disp X, Vel X...) or the component name and the entity type (Disp X -
Node, Vel X - Node)

Curve File If curves are read in from curve files (.CUR or CSV) then this option will
Index create one group for the 1st curves read form each file, a second group
for the 2nd curve read from each file and so on.

Multiple options can be selected at the same time.

Update This option will create and update the contents of automatic curve
Groups groups if the options are changed.
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The following preference options can be used to change the default options, (see
Format of the oa_pref File for more details).

group by model
group_ by type
group_ by component
group by file index
component group name
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8.21. Graphs

GRAPHS

This panel can be used to create additional graphs within T/HIS.

In addition to creating graphs this menu can also be used to control the layout of the
graphs and to set up pages of graphs within T/HIS.

See Graphs and Pages for more details.
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8.21.1. Save Preferences to File

Save Preferences to File

Launches a popup to quickly save preferences to the oa_pref file. See Save Preferences
Popup.

Graph Layout

Create Graphis)

_ Mumber of graphs ta creste

_ | Creste using preference settings
__| Creste using currert =ettings

|? Copy settings from graph _
Page Zize Wicith
Height

pizels

pixels
Automatic Page Layout
v TileWide
| Tile Tall
_| Cascade
1=
lz=x2
| 3x3

Ll Hxy *: KN

Manual Page Layout

Schvanced... _

Save Preferences to file

v I

Right hand =ide menusz Explain

Default number of tools cols:

Apply defaultts nowy

300/ 839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

8.22. PROPERTIES

PROPERTIES

This menu can be used to display additional curves properties.

Minimum and maximum curve values can be highlighted for each curve and the value
can also be displayed.

1.200 | | 1.148E6
| | | |
| | | |
1000 T~~~ T "N~~~ ~
| | | |
| | |
0.800 T - - -1~/ —:n——
| | | |
TR

In addition to displaying the value on the curve the values can also be added
automatically to the curve label in the graph legend.

— Node 1343 (max=1.148E6b)
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8.22.1. Curves (Off)

Curves (Off)

This option will turn off the display of all minimum and maximum values.

Curve Properties

| Cuves | legend |
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8.22.2. Curves (Summary)

Curves (Summary)

This option will display a single minimum/maximum value from all curves currently
displayed..

The following properties can be displayed

Maximum value Mark the maximum value with a cross
Display Maximum Display the maximum value
Minimum value Mark the minimum value with a cross
Display Minimum Display the minimum value

Curve Properties

Curves Legend
| Off _ | Maximum Value
[ Summary _| Display Maximum Value
_1 All Curves | Minimum Value

_| Display Minimum Value

oI

Curves (All curves)

This option can be used to select the properties that are displayed for each individual
curve.

When this option is selected the display of injury criteria (HIC,HICd etc) for curves can
also be selected.
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Curves Legend |

| Off Formiat Update

_| Sumtmary Select All | Maone

[ All Curves Pick “isihle show Curves o
5z .

L o (]

EZESTEER
c3c 3553838
2c Bc ccccC
TwIiwidid b |

S v v - Node 1343 : {
v v 40 Accel mag :
v ] it ol mag - Mode 1345 ;[
O A A i - Mode 1346 : |
J J J J P J #0 Accel mag - Mode 1347
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8.22.3. Format

Format

This option can be used to control the display of the minimum/maximum values on the
screen.

Text

The font, font size and colour of the values can be selected. Either a single colour can be
used for all the values or the values for each curve can be coloured using the same
colour as the curve.

Background

To make it easier to read the values a background can also be specified. In addition to
specifying the background colour a transparency value can be used to control the
visibility of curves under the text.

Border and Border Colour
Specify a border and border colour to be added around the value.
Connecting Line

This option will draw a line connecting the value with the point it relates to on the curve.
The connecting line is drawn using the same colour as the border.

Value
The values can be displayed showing just the Y axis value or with both the X and Y axis

values. If both values are displayed they can either be displayed separated by a comma
or one above the other.
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Curve Properties

| Cuves | Legend |

Default v

Automatic v

Foreground

Number Format

The values can be displayed using 3 different formats

Automatic|Values are displayed using exponential format, all values are displayed as
values of EO, E3, E6 etc.

e.g 11.234E+03

Scientific |Values are displayed using exponential format.

e.g 1.123E+04

General ([Values are displayed as real numbers.

e.g 11234.000
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Decimal Places

In addition to specifying the format, the number of decimal places can also be set
between 0 and 9.
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8.22.4. Legend

Legend

This option can be used to automatically added curve properties to the curve labels in
the legend area.

The following curve properties can be added to each curve label

Maximum value

Minimum value

Average value

Injury Criteria (HIC, HICd etc)

Other options

Off Turns off the display of curve properties in the legend
Append Add the values to the same line as the curve labels in the legend

2nd Line  Display the values using a second line for each curve in the legend

The format of the numbers added to the curve labels is the same as that used to display
values on the curves.

Curve Properties

Curves Legend

[ Append Update
— 2nd line Select Al Nane

- Off Pick %isible Show Curves T

Add Average

Add Maximum
Add Minimum
Add HIC

Add 3ms Clip
Add THIV
Add PHD

L
<
L

S |
| N
| N
S |
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8.22.5. Positioning Values

Positioning Values

By default T/HIS will automatically position minimum and maximum values to the right
of the point they apply to.

If the default location of the text obscures other curves then the position can be
changed by clicking on the value with the left mouse button and then dragging the value
to a new position.

If dynamic viewing is used to either zoom in or translate the curves after a value has
been moved to a new position then it will maintain it's new position relative to the
minimum/maximum value location.

As well as moving the minimum/maximum values the values used to display injury
criteria like HIC and HIC(d) can also be moved.
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8.23. UNITS

UNITS

From version 9.4 onwards, T/HIS tries to keep track of the units for each curve's Xand Y
axis. For every data component that T/HIS can read from an LS-DYNA results file, one of
the following basic units is stored for the curve's X and Y axis.

Time Rotation Momentum Energy Density
Energy Rotational Velocity Density Mass Flow
Rotational
Work Acceleration Stress Frequency
Temperature Length Strain Power
Displacement Area Force Thermal Flux
Velocity Volume Moment Force per unit width
Acceleration Mass Pressure Momen.t per unit
width
Viscosity Thermal Diffusivity Vorticity Q Criterion
Current Vector Potential Magnetic Flux Electric Field Vector
Vector
Conductivity

When a curve operation is carried out on curve which has either the X or Y axis unit
defined, the units for the output curve(s) are also calculated. If a curve operation is
carried out using 2 or more input curves with different units and the result is a curve
with inconsistent units, then the units are set to zero.

If one of the inputs is a constant then it assumed to be unitless.

Input 1 Input 2 Operation Output
Velocity (m/s) Velocity (m/s) Add Velocity (m/s)
Velocity (m/s) Displacement (m) Add Unknown
Velocity (m/s) Velocity (m/s) Divide Constant
Velocity (m/s) Displacement (m) Divide Frequency (1/s)
Velocity (m/s) Constant Add Velocity (m/s)
Velocity (m/s) Constant Divide Velocity (m/s)
Velocity (m/s) - Differentiate Acceleration (m/s/2)
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8.23.1. Models

Models

By keeping track of the X and Y axis units for each curve T/HIS can now convert results
from one unit system to another.

Models Labels | Curves |
Model Display Factor

Undefined v[| Unknown

Length: Unknown 1.000000
Unknown Unknown 1.000000
Time: Unknown Unknown 1.000000
Display : Model Titles ¢
v X

[V f#1: Al 6005-T6 Crush Tube

For each model one of the following 6 unit systems can be defined.

Name Units
U1 metre, kilogram, second (SI)
U2 millimetre, tonne, second

U3 |millimetre, kilogram, millisecond

U4 millimetre, gram, millisecond

U5 foot, slug, second

ue metre, tonne, second

In addition to specifying a unit system for each model a separate unit system can also
be selected to use to display results.

If the model unit system and the display unit system are different then T/HIS will
automatically calculate the correct factors to apply to the X and Y axis as the curve data
is read from the file (All curves are stored inside T/HIS using the currently defined
Display unit system).
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Model || Display || Factor

mm,t, s ¢ m, kg, s ¢

1.000000

second second
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8.23.2. Labels

Labels

This option will display the labels that will be used for each of the built-in units. Each
Unit System has its own set of labels which can be modified if required.

Models

Lakbels

Current Display Units

Time

Energy
Wark
Temperature
Displacment
Welocity
Acceleration
Fotation
Fotational Velocity
Fotational Acceleration
Lenath

T

The default labels for each unit system are shown below.

U1: m,kg,s |U2: mm,T,s mmt’kz,ms mm:]‘:"],ms ft,gﬁé,s U6: m,T,s
Time S s ms ms S S
Energy J mJ mJ ft Ibf kJ
Work J mJ mJ ft Ibf kJ
Temperature K K K K K
Displacemen
£ m mm mm mm ft m
Velocity m/s mm/s mm/ms mm/ms ft/s m/s
Acceleration m/s"2 mm/s?2 mm/ms?2 | mm/ms”2 ft/s?2 m/s"2
Rotation Radians Radians Radians Radians Radians Radians
s:lt::'i?;al Radians/s | Radians/s | Radians/s | Radians/s | Radians/s | Radians/s
Rotational Radians/s” | Radians/s” | Radians/s” | Radians/s” | Radians/s” | Radians/s”*
Acceleration 2 2 2 2 2 2
Length m mm mm mm ft m
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Area mA2 mmA2 mmA2 mmA2 sq ft mA2
Volume m”3 mm*3 mmA*3 mmA*3 cu ft m”3
Mass kg T kg gm slug T
Momentum kg m/s Tmm/s | kg mm/ms | gm mm/ms| ftslug/s Tmls
Density kg/m”3 T/mmA"3 kg/mmA3 | gm/mm”3 | slug/cu ft T/m?3
Stress N/m~2 N/mm”2 | kKN/mmA2 N/mmA2 Ibf/sq ft kN/m#2
Strain - - - - - -
Force N N kN N Ibf kN
Moment Nm Nmm KNmm Nmm ft Ibf kNm
Pressure N/m”2 N/mm”2 | kN/mmA2 N/mmA2 Ibf/sq ft kN/m#2
Energy JmA3 | mimmA3 | JmmA3 | mimmA3 | ftibficu ft | kJ/mmA3
Density
Mass FLow kg/s T/s kg/ms gm/ms slug/s Tls
Frequency Hz Hz kHz kHz Hz Hz
Power w mwW kW w ft Ibf/s kw
Thermal Flux| W/m”2 mW/mm#2 | kW/mm”2 | W/mmA"2 Ibf/ft kW/mA2
Force per N/m Nmm | kN/mm | N/mm Ibfift kN/m
unit width
Mo_mept per Nm/m Nmm/mm | KNmm/mm | Nmm/mm ft Ibf/ft kKNm/m
unit width
Viscosity kg/m s T/mms | kg/mmms |gm/mmms| slug/fts T/ms
Therm_al_ m*2/s mm*2/s mm?2/ms | mm”*2/ms fth2/s m?2/s
Diffusivity
Vorticity Radians/s | Radians/s |Radians/ms|Radians/ms| Radians/s | Radians/s
Q Criterion 1/s 1/s 1/ms 1/ms 1/s 1/s
Current A A A A A A
Vector A rn| kg mm/A | gm mm/A A A
Potential kg m/A s*2 [T mm/A s*2 msA2 msA2 slug ft/A s"2| T m/A s"2
Magnetic A A A A A A
Flux Vector kg/A s"2 T/As*2 | kg/Ams?2 | gm/Ams?2 | slug/As”2 | T/As*2
Electric Field A A=l K@ mm/A | gm mm/A A A
Vector kg m/A s*3 | T mm/A s"3 msA3 msh3 slug ft/A s"3| T m/A s*3
AN2 AN2 AN2

A A A A A A

Conductivity A2 S,\ kg | A"2s A3/T ms”3/kg ms”3/gm s"3/slug A2 ?\ 3T
m”"3 mm*”3 A A A m”"3
mmA”3 mm”3 ftA3

If a curve has a user defined unit or if after a curve operation one of the curve axis units
is not one of the basic units that T/HIS knows about then T/HIS will build a label from
the currently defined length,mass,time,temperature and angle labels.

If for example a velocity/time curve is multiplied by another velocity time curve then the
Y axis will have units of Velocity~2. If the current display unit system is U1
(m,kg,seconds) then the unit label for the curves y axis will be "mA2/sA2",
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8.23.3. Curves

Curves

This option can be used to display the unit information for each curve.

Models | Labels | Curves
Display Curve ‘ tModel Linits ¢
/ #1 Disp x - Mode 1343 mm.T.s
#2 Disp x - Node 1344 mm T .5
#3 Disp x - Node 1345 mm T .5
#4 Disp x - Node 1346 mm T .5
#5 Disp x - Node 1347 mm T .5
#6 Disp y - Mode 1343 mm.T.s
#7 Disp y - MNode 1344 mm.T.s
#0 Disp y - MNode 1345 mm T,z
#9 Disp y - MNode 1346 mm.T.s
#10 Disp z - Mode 1343 mm T .5
#11 Disp z - Mode 1344 mm T .5
“ #12 Disp z - Node 1345 mmT.s
By default, the unit system for each curve is Display Curve - Model Units  «
displayed, but this can be changed to show either )
the X or Y axis unit using the popup menu. Model Units
H-fods Unit
-Axis Unit

Setting the Unit System for a Curve

Undefined ™ U1: mkg.s ()
U2 mm,T,s

3 mm kn,ms

If the unit system for a curve has not been defined
then it will be displayed as "Undefined" and a
popup menu will be available that can be used to U4 mm,gm,ms
select the correct unit system. If the selected unit S ft,slug,s
system is different to the unit system currently

being used to display results then the curve values

will automatically be converted to the current display unit system.

UG m,T,s

Note : Once the unit system for a curve has been defined it can not be changed.

Setting the Axis Units for a Curve
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Maoment per Lnit Width

Force per Unit Width
The X and Y axis units of a curve can be User Defined
defined or changed at any time. The popup

menu contains all of the basic Unit types Length
that T/HIS knows about plus an option to Mass :
setup a user defined unit. Time :

Angle

To create a user defined unit for a curve, the

unit should be defined in terms of its basic Temp

properties. The values for mass, length, m

@l nit Lahel -

=

time, angle, tempetrature and current should be the powers that are used to describe

the unit in terms of it's fundamental dimensions.

Some examples of common units defined using this method are shown below.

Unit Mass | Length | Time Angle Temperature Current
Time 0.0 0.0 1.0 0.0 0.0 0.0
Displacement 0.0 1.0 0.0 0.0 0.0 0.0
VVelocity 0.0 1.0 -1.0 0.0 0.0 0.0
Acceleration 0.0 1.0 -2.0 0.0 0.0 0.0
Stress 1.0 -1.0 -2.0 0.0 0.0 0.0
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8.24. The JavaScript Interface
8.24.1. Introduction

Introduction

JavaScript is a freely available scripting language that is normally found performing the
"work" behind interactive web pages, however its syntax and structure also make it an
excellent tool for providing an externally programmable interface to programmes in
general.

Within T/HIS it is implemented as an Application Programming Interface (API) which
provides a range of functions that allow you to edit and create curves, open windows,
generate plots, and so on. This is written in a very simple and non-intimidating way, with
relatively few functions, that should be easy for non-programmers to use.

Anyone familiar with C or shell script programming will find existing JavaScripts are
instantly readable, and can be given minor edits without further ado. For those who are
more ambitious a good guide to the language is " JavaScript, A definitive Guide " by
David Flanagan, published by O'Reilly, ISBN 0596101996.

In T/HIS 17.0 and earlier the implementation supported ECMAScript 5 features of
JavaScript. In T/HIS 18.0 the implementation has been upgraded to support ECMAScript
6 (and newer) features of JavaScript.

The sections below describe how to run JavaScripts in T/HIS, and summarise its
JavaScript API. For details of the APl and its functions, and also some examples, see the
JavaScript API Reference Manual
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8.24.2. Using JavaScript in T/HIS

Using JavaScript in T/HIS.

Human-readable JavaScripts need to be compiled , meaning turned from something
human-readable into a set of instructions that a computer can understand; and then
run in their compiled form. They can be changed and rerun in their modified form at
any time without having to exit and re-enter T/HIS, making the "write, test, modify, re-
test" development cycle very quick and easy.

Compiling and Running a script

Run

Debug
Check

Encrypt

Merge

GUI Builder
Running

319/839

I - <
m Debug Encrypt Merge
GUI Builder
File: [C:\workitest js Y -
Encoding: LATIN1 ¥
ECORA
fHexamples
BRI AL
HDF4 to HOFS Converter Tool
test

Will both compile and run the script unless it contains syntax errors,
in which case it stops with an error message when compilation fails.

Starts the JavaScript debugger, JaDe to debug the script.

Only compiles the script, reporting any errors found, and does not run
it.

A script can be encrypted so that the source code is hidden but the
script can still be run (when compiling and running the script T/HIS
decrypts the file in memory). Once encrypted, the source code cannot
be retrieved by an ordinary user, so make sure that you keep the
original file somewhere safe. As a last resort contact Oasys Ltd who
can decrypt the script if required.

If a script is split up into separate files by Use, the files are all
combined together into the main file before encrypting.

If a script is split up into separate files by Use, the files are all
combined together into a single file. This may be useful if you want to
give the script to someone else and you do not want to have to give
lots of different files.

Opens the GUI Builder to interactively build GUIs for your script.
Enables you to view (and kill) any scripts that are currently running
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Memory size Is the memory allocated for garbage collection in the JavaScript
engine. Please see the garbage collection section for more details.

Knowing which scripts are running

JavaScript ? X|When scripts are running in T/HIS, they are
il al shown in the Running submenu.
Use the Running button to toggle between
4 &8
Cworkitest s the list of scripts that are currently running,

and the tree of available scripts.

To kill/terminate a running script, highlight
the script(s) in the tree and press Kill.

Alternatively, to kill all the scripts that are
currently running use Kill all.

File encodings for scripts

Version 10.0 of T/HIS introduced the ability for unicode text to be used on widgets
created in a script. Previous versions of T/HIS only supported English text so the default
ASCIl encoding was used for script files (this is still the default encoding for script files).

If you want to use unicode text in widgets then you must use a file encoding that is
capable to representing the unicode 'characters' you require. The File encoding popup
allows you to change the file encoding used when reading the script file. T/HIS supports
the following file encodings:

Encoding |Description
LATIN-1 Default 'ASCII' encoding

BIG5 Taiwan/Hong Kong (traditional)
EUC-CN Extended unix code (Simplified Chinese)

EUC-P Extended unix code (Japanese)
EUC-KR Extended unix code (Korean)

GB Chinese (simplified)
GBK Chinese

ISO-2022- .

N Chinese
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ICS’\?EZ;TZZ Chinese (extended)

ISO-2022- Japanese

JP

Jlff)z—ZOZZ— Japanese (extended)

ISO-2022- Korean

KR

JOHAB Korean

SHIFT-JIS |Japanese

UTF-8 Should NOT have a byte order mark (BOM).

UTF-16 Should have a byte order mark (BOM). If not present assumes big endian
UTF-16LE |Little endian with or without byte order mark (BOM)

UTF-16BE |Big endian with or without byte order mark (BOM)

UTF-32 Should have a byte order mark (BOM). If not present assumes big endian
UTF-32LE |Little endian with or without byte order mark (BOM)

UTF-32BE |Big endian with or without byte order mark (BOM)

Please contact Oasys Ltd if you have problems or require another encoding to be

supported.

To show the unicode text the appropriate font must be used. This can be set using the
preferences this*cjk unix font and this*cjk windows font .

Dealing with errors in scripts

Script errors come in two forms:

Syntax
errors

Are mistakes of JavaScript grammar or spelling, resulting in error messages

during compilation.

These are easy to detect and correct since the line number and offending
syntax are both described by the compiler. The script needs to be edited to
correct the problem and then recompiled. Sometimes several iterations of the
compile/edit cycle are required to eliminate all errors from a script.

Run-time Are errors of context or logic in scripts that are syntactically correct, and thus

errors
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A typical example of a run-time error is an attempt to divide a value by zero,
yielding the illegal result infinity. More subtle errors involve passing an invalid
value to a function, accessing an array subscript that is out of range, and so
on.

The JavaScript API Reference Manual has been written in such a way that it
handles "harmless" run-time errors by issuing a warning and continuing
execution, but that more serious errors which could result in the wrong
answers being generated issue an error message and terminate.

Setting the Garbage Collection Threshold Size (This is an
advanced topic, and you don't need to understand it.)

Memory size: (MB) E

JavaScripts execute inside a memory "arena", allocated dynamically from the operating
system, which grows in size as storage is requested within the script. This growth
occurs due to requests for "new" variables within the script and also when API
functions allocate and return values and objects, and it is limited only by what the
operating system can deliver.

The nature of JavaScript means that objects frequently become redundant, and it is
wasteful not to reuse the storage that they occupy, therefore there is a "Garbage
Collection" process running behind the scenes which periodically checks storage and
releases that which is no longer needed. This process is automatic and hidden from
the user, it just "happens".

However Garbage Collection is quite a CPU-hungry process, so it is only carried out
periodically when a certain threshold is reached. This can sometimes be observed
during script execution as a periodic "pause for thought", and if you are monitoring
memory usage with a system tool you may see it drop during these pauses.

Clearly this threshold value must be large enough not to trigger excessively frequent
(and costly) garbage collections, while at the same time not being so large that scripts
build up large amounts of excess memory to the detriment of the rest of the
programme.

The Memory size value in the JavaScript panel is the amount of memory allocated for
garbage collection. Every time a new object, array, string or double precision number is
used a garbage collection 'thing' is also allocated. The Memory size is the total memory
for these 'garbage collection things', NOT the total memory for the script. The total
memory for the script could be significantly higher than this value. e.g the memory
required for a Model object could be several kbytes but the memory for the 'garbage
collection thing' for the Model object will something like 10 bytes for a 64bit operating
system.
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When the memory used for garbage collection 'things' reaches a significant proportion
of Memory Size (normally about 2/3) then garbage collection will take place to try to
reclaim memory. If no memory can be reclaimed and the total memory used for
garbage collection reaches Memory size then the script will terminate with an error.

If your script has to retain a large number of objects, arrays, strings etc in memory then
you may have to increase the value for Memory size . This can also be done using

the this*javascript memory size preference or adding a special memory
comment at the top of the script.

To recap:

e This threshold does not limit the memory the script can use, that is limited only
by the operating system.

e It sets the memory for Garbage Collection 'objects'.

e Scripts which allocate a lot of memory, and which exhibit frequent
pauses, may run faster with a larger value.

e ...and finally:

If you don't understand this topic don't worry. Most scripts will run quite happily
with the default value, and you can ignore this setting unless they appear to be
struggling, in which case try raising it. (As good an approach as any is to keep on
doubling this value until the script works, but don't use very large sizes
unnecessarily.)

Assigning Scripts to Shortcut Keys
If a script is to be run repeatedly, it can be convenient to set up a shortcut to it. From

within the JavaScript menu the script can be assigned to one of the 12 function keys.
Alternatively, the JavaScript can be assigned to any key using the Shortcut menu.
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Assign script to function key: F1 T

Assign Javascript to Function Key

Maintaining a library of JavaScripts
It is also convenient to have a library of scripts in a defined location.

By default T/HIS looks in $0A_INSTALL/this_library/scripts , but you can define a
different directory by setting the preference:

this*script directory: some different directory name
in your oa_pref file.

All scripts found in the relevant directory will be listed in the JavaScript panel, as shown
in this example.
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File encoding:

hemary size: (MB)

Assign script to function key: F1 T

operate. s

Using the "description:" comment at the top of a script to
identify its purpose.

To help to identify scripts special comments are searched for in the top 10 lines of each
script, and if description: is found, for example the comment line:

// description: Some description of the script's purpose

Then the description line is shown as hover text when the mouse is placed over that
filename. For example the line:

// description: Colour curve by model number

Will result in the hover text " Colour curve by model number "appearing when the
mouse hovers over the button to launch the script.

Using the "name:" comment at the top of a script to change its
name

Normally the name shown for a script will be its filename, stripped of any leading
pathname and trailing ".js" extension.
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However if the string name: is found in the first ten lines of the script, then the following
name will be used instead. For example the line:

// name: Colour By Model

Will result in the script appearing with the name " colour By Model "in tha JavaScript
panel. This does not affect the actual name of the script, only the name on its library
button.

Using the "memory:" comment at the top of a script to change
the initial garbage collection memory

Sometimes the memory required for garbage collection needs to be changed.

If the string memory: is found in the first ten lines of the script, then the size given will
be used for the memory (unless the size in the memory textbox is larger than this
value). For example the line:

// memory: 50

Will result in the script using 50Mb for garbage collection memory.

Using the "encoding:" comment at the top of a script to change
the encoding

By default the encoding used for scripts is LATIN1

If the string encoding: is found in a comment on the first twenty lines of the script,
then the encoding will automatically be used for the script. The allowed values are uTr8
or urr-8 for UTF- 8 encoding and shiftJis , shift-JIS or sjis for Shift-JIS encoding.

For example the line:

// encoding: UTF8

Will result in the UTF-8 encoding being used for the script.

Using the "module:" comment at the top of a script for ES6
modules

T/HIS has to compile scripts that use ES6 modules differently to 'normal’ scripts. If a
script has the extension .mjs then T/HIS will automatically compile the script to use ES6
modules. Alternatively, if the file has a different extension, the module comment can be
used to tell T/HIS that this file needs to be compiled to support ES6 modules.

If the string module: TRUE is found in a comment on the first twenty lines of the script,
then the script will be compiled with ES6 module support.
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For example the line:

// module: TRUE

Will result in the script being compiled with ES6 module support.
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8.24.3. Running a JavaScript in "batch" mode

Running a JavaScript in "batch" mode.
All the above assumes that JavaScripts will be run interactively from the user interface,

however it is also possible to run a script in "batch" mode using the command line
interface. The relevant command-line commands are:

Compiles and checks the script, but does not

/JAVASCRIPT - +- COMPILE )
run it.
+- EXECUTE (Re)compiles and runs the script
MEMORY Resets the Garbage Collection threshold to
<nnn> <nnn> MBytes

To run a JavaScript from batch these commands need to be placed in a command file
and run using the command line " -cf= command filename " option. For example the
command file might be:

some other commands

/JAVA EXEC my_script.js
...some further commands

And the command line required to run T/HIS might be something like:
SOASYS/thisl0.exe -d=default -cf= command file -exit analysis name

Obviously multiple script invocations may be placed in a command file. For more
information see:

Command and Session Describes command files, and explains how to
files create and use them

T/HIS command line Describes the various command line arguments,
arguments and how to use them
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8.24.4. Running a JavaScript from within a FAST-TCF script

Running a JavaScript from within a FAST-TCF script

JavaScript scripts can also be run from within a FAST-TCF script using the "javascript”
option

javascript "E:\javascripts\new_function.js"

Within a FAST-TCF script curves are usually accessed via curve tags. If a JavaScript is
used within a FAST-TCF script it is recommended that the Curve . GetFromTag ()
function is used to access existing curves. If a new curve is created by a JavaScript within
a FAST-TCF script then the new curve can be accessed within the FAST-TCF script using
the "tag" parameter of the curve creation function

new_curve = new Curve (id, tag,label,x-axis label,y-axis label);
If a tag is not specified in the curve creation function
new_curve = new Curve (id );

then a curve tag will be generated automatically for the curve. The 1st curve created
within the script will be tagged " curve_js_1 ", the 2nd " curve js_2 " ..
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8.24.5. ECMAScript 6 Modules

ECMAScript 6 modules

T/HIS 21.1 supports ES6 modules. For more information on ES6 modules, please refer
to https://developer.mozilla.org/en-US/docs/Web/]avaScript/Guide/Modules.

Prior to support for ES6 modules, the only way to split up a script in T/HIS was to use
the non-standard Use() functionality in the Oasys Ltd software. ES6 modules now give
JavaScript built-in support for modular programming using the import and export
keywords. T/HIS supports both static and dynamic imports for modules and this section
gives a brief guide to how T/HIS locates modules.

To be able to support ES6 modules, T/HIS has to compile the script in a different way to
a 'normal’ script that does not use modules. So that T/HIS can tell how to compile the
script we use a different extension .mjs for scripts that use modules. This follows the
convention used by V8 and_Node.js. Alternatively, if you prefer, you can put a special
module comment at the top of the script and continue to use the extension . s (or
whatever other extension you prefer).

When importing modules using import then if the module filename is an absolute
filename T/HIS can locate the file directly. However if a relative filename is used T/HIS
will search for the file in the following order.

e Relative to the directory that the main scriptis in

¢ Relative to any parent module directory

e Relative to the script directory specified in the OA_ADMIN directory. By default
this will be $OA_ADMIN/this_library/scripts but this can be changed with the
script_directory preference in the OA_ADMIN oa_pref file

¢ Relative to the script directory specified in the OA_INSTALL directory. By default
this will be $OA_INSTALL/this_library/scripts but this can be changed with the
script_directory preference in the OA_INSTALL oa_pref file

e Relative to the script directory specified in the HOME directory. By default this
will be $HOME/this_library/scripts but this can be changed with the
script_directory preference in the HOME oa_pref file

¢ Relative to the current directory

e Relative to any script_directory preference specified in a preference file given by
a -pref=xxxx command line option.

Note that the non-standard Use() functionality and ES6 modules cannot both be used
when compiling a script. You must use one or the other. Where possible you should
now use ES6 modules in preference as they are now part of core JavaScript.

Individual module files can be encrypted if required so if you want to protect only some
parts of your code/process and leave the rest of it open/visible this can easily be done.
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One difference between using the non-standard Use() method and ES6 modules is that
with the Use() method T/HIS could merge all of the individual files back into a single file
using the Merge command which could then be encrypted if required to only have to
give out a single file instead of a 'package'. For ES6 modules an external tool such as

rollup.js or Webpack is required to merge the files. Once combined into a single
file, T/HIS can encrypt it.
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8.24.6. Scripts using GUIs

Scripts using GUIs

Scripts that create a graphical user interface (GUI) have to keep running so that the
windows for the user interface remain visible. The way that this is done has changed in
version 21.

All programs that have a graphical user interface (GUI) use an "event loop" to process
any mouse/keyboard events. T/HIS has a main "event loop" to process all of the
program'’s events.

In version 20 and before, if a script created and showed a window, T/HIS would start a
new "event loop" to manage and process that JavaScript window.

The script would not return from the window Show() call until the window was
hidden/closed.

i.e. showing the window would "block" execution of the script until the window was
closed.

When the window is closed, the script continues.
When execution reaches the end of the script, the script is terminated

For example, in version 20 and earlier, in the following script, "Hello, world!" will not be
printed until the window is closed because the call to w. show () will not return until the
window is closed.

var w = new Window ("Test", 0.5, 0.6, 0.5, 0.6);
var 1 = new Widget (w, Widget.LABEL, 0, 50, 0, 6, "Press X to close
the window") ;

w.Show () ;

Message ("Hello, world!")

When the window is closed the message is printed and the script will then terminate as
execution has reached the end of the script.

In version 21 the behaviour has changed. If a script creates and shows a window, T/HIS
will *not* start a new "event loop" to manage and process that JavaScript window.
The window will now be processed from the main event loop in T/HIS.

The script now returns from the window Show() as soon as the window is shown, and
execution of the script continues.

i.e. showing the window no longer "blocks" execution of the script until the window is
closed.
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When execution reaches the end of the script, the script is *not* terminated.
The script continues running "in the background" as the script has shown a window.

For example, in version 21, in the same script "Hello, world!" will be printed immediately
after the window is shown, because the call to w. Show () returns after the window is
shown.

When the message is printed, the script will *not* terminate when execution reaches
the end of the script. The script will continue to run "in the background". You can use
the Running button in the script menu to see which scripts are running at any time.

If a script that shows windows continues running "in the background", and does not
terminate when execution reaches the end of the script, how/when does the script
terminate?

A script that uses windows *must* now call Exit to terminate the script

var w = new Window ("Test", 0.5, 0.6, 0.5, 0.6);
var 1 = new Widget (w, Widget.LABEL, 0, 50, 0, 6, "Press X to close
the window") ;

w.onClose = Exit;
// Show the window

w.Show () ;

Message ("Hello, world!");

If the script does not call Exit then the script will continue to run in the background,
even if no windows are being shown. If necessary the Running menu can be used to
terminate the script.

This change was primarily required for running multiple scripts in PRIMER, but the
behaviour in T/HIS is the same. See Why the change has been made in version 21 in the
PRIMER manual for details.

For simple scripts, the only change that should be required is to make sure that the
script exits when the main window is closed by calling Exit (). The Window onClose
event can be used to do this.

If you have specifically relied on script execution "blocking" when the
Window show method is used, then your script may need to be slightly modified. Please
contact our support team if you have any questions or need assistance.
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8.24.7. Examples

Examples

By far the easiest way to learn JavaScript is by example and, more specifically by
modifing existing scripts to do what you want.

The software comes supplied with examples in the $oasys/ programme
library/examples directory (for T/HIS $oasys/this library/examples )and you are
free to use and modify these files for your own purposes.
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8.24.8. MADM Correlation Tool

MADM Correlation Tool

Included in T/HIS as a JavaScript is the MADM Correlation Tool. The minimum area
discrepancy method (MADM) is ideal for correlation between LS-DYNA simulations and
physical tests when force versus deflection is the relationship of interest, and offers
benefits over other correlation methods that focus on parameters versus time. To run
the tool, open the JavaScript panel, and select MADM — MADM Correlation Tool. For
more details, see Appendix F - MADM Correlation tool.
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8.24.9. The T/HIS JavaScript API

The T/HIS JavaScript API

The APl is documented in the JavaScript APl Reference Manual

The global class section lists all the functions available in the global scope. To make
them easier to locate, they are also presented in different categories in the tree on the
left hand side.
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8.24.10. CORA (CORrelation and Analysis) Tool

CORA (CORrelation and Analysis) Tool

Included in T/HIS as a JavaScript is the CORA (CORrelation and Analysis) tool, an
implementation of the methodology used by the Partnership for Dummy Technology
and Biomechanics (PDB) software CORA. To run the tool, open the JavaScript panel, and
select CORA — CORA (CORrelation and Analysis). For more details, see Appendix F -
CORA implementation.
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8.25. Datum Lines

Datum Lines

Datum lines can be added to graphs to show limits and reference curves. Unlike normal
curves DATUM lines are not used to calculate graph limits when auto scaling and are
not shown in the curve legend.

Comrmand File| Units

Each graph can contain multiple DATUM lines, all DATUM lines are drawn in the order
they have been defined before any curves are plotted.

[g09 : Large Test 3: Belted sled test
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=] 0.400 7 B
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Time (g}

— Accel mag - Mode 1343 (T 180)
— Accel mag - Mode 1345 (T 180)
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8.25.1. List
List
This option lists any DATUM line definitions that have been created.

This menu can also be used to select which DATUM lines appear on each graph. Each
DATUM line can appear on more than one graph.

Arange of DATUM lines can be added/removed from graphs by selecting the first
line/graph combination and then holding down SHIFT while selecting the second
line/graph.

—] Datumn Lines B =_1 x|
| List Create Read | Save |
Graphs: * 1 2
Acranym Type “alue V|
o
< hic_1000 Constant ¥ | 0.100E404 o [v |
] hic_700 Constant ¥ 7000 W v |
upper_limit Caonstant 7500 W | W
lower limit Constant 500. v | P
1 Faints ]
daturn_8 Constant ¥ 8.00 HEERN
= datum 9 Constant amm ] ]
Clicking on any of the DATUM line Acranym Type
definitions will highlight it in blue and A m
display a popup menu containing the . Edit ne
following options.  Add To All Graphs
upp ns
Remaove Fram All Graphs
[y ns
bove Datum
1 Fa
Copy Datum
dati ng
Insert Before
dati ng
Insert After
dati ng
™, datl.llll_-\.f 1S
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Edit

Edit the selected DATUM line definition. This option will
display the CREATE/EDIT menu.

Add to All Graphs

Add the selected DATUM line definition to all the currently
defined graphs

Remove From All Graphs

Remove the selected DATUM line definition from all the
currently defined graphs

Move Datum

Make a copy of the selected DATUM line, the original
definition will be deleted when the copy in inserted.

Copy Datum

Make a copy of the selected DATUM line.

Insert Before

Insert the previously copied/moved DATUM line definition
before the selected DATUM line.

Insert After

Insert the previously copied/moved DATUM line definition
after selected DATUM line.

Delete

This will delete the selected DATUM line.
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8.25.2. Create/Edit

Create/Edit

Each DATUM line must be defined with a unique acronym that is used to identify it in
FAST-TCF scripts. The acronym shouldn't contain any spaces.

An optional label that is displayed on the graph next to the DATUM line can also be
defined. The font, size and colour for the label can be defined, as well as the orientation
and position of the label relative to the DATUM line.

DATUM lines can be defined as

e Constant Y values
e Constant Y2 values
e Constant X values
e Curves of X,Y points

For constant X, Y or Y2 DATUMs, the line will automatically extend to the edges of the
graph and the areas either side of the line can be filled using any of the standard T/HIS
colours.

For constant DATUMs, an optional second value can be defined, along with a
corresponding second label. A third fill colour can be used to fill in between the two
DATUM lines, reducing the need for multiple DATUMs which rely on being drawn in the
correct order.

—i Catum Lines |ﬂ_|_|| |
List | Edit Read | Save |
Update
Acronym : Value : Label :
Type ™ Constant [ 2nd Value : 2nd Label :
_| Constant ¥z
_| Constant X
_| Paints
Line Colour Foregroundr  w Fill Above _
Line Style _—F Fill Between -
Line Wicith —_—F Fill Below -
Label Font Default * Fill Left
Labkel Size automatic ¥ Fill Centre

Label Colour  Foregroundr Fill Right
Label Position  default

Label Crient Hoaorizontal =

341 /839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

As the DATUM lines are drawn in the order they are defined, care must be taken when
applying fill colours. The following example shows the effect of defining the DATUMs in
a different order. Using the optional second value, the following example can actually
be made into a single DATUM with two values, two labels and three fill colours, as in the

above image.

Datum 1
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400

o
000 002 oo4 00s 003 0.0

1200

g JLawer Limit

400

a
000 002 ood4 0os 003 0.0

Datum 2

12007

ann {Lower Limit

400

1|
000 002 ood4 00s 003 0.0

1200

300

400

a
000 002 0o4 0os 003 0.0

1200

800

400

o
0.00 002 004 006 003 010

1200

300

400

a
0.00 002 004 0.05 0.05 010

In order to define a DATUM using XY points, either each point can be manually added
or the points can be copied into the DATUM from a curve, using the Copy points from
curve... button. This will open a list of curves and allow one to be selected or picked on
the screen and the option to copy the curve label is also given. The areas between the
curve and the axes can be filled, either above and below or left and right. Note that
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DATUM curves are always plotted against the left-hand y-axis scale, even when copied
from a curve currently plotted against the right-hand y-axis.

—| Catum Lines [ 7
List [ Edit Read | Save |
Cuit
Acronym : Label : I
Type - Constanty Points : Copy points from curve. . |
_| Constant ¥z 2 1
_| Constant X
[ Paoints e
Line Colour  Foreground* [ Fill Above _ :
Line Style _—F Fill Between c
Line Wicth ~ —————r  Fill Below A
Lahel Font Default +  _IFill Left .
Labkel Size automatic ¥ Fill Centre .
Label Colour  Foregroundr Fill Right g
Label Position  default i
Label Crient Horizontal v -
Label Point  Max ¥ Valus r A
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8.25.3. Read

Read

This option can be used to read in a file containing DATUM line definitions that has
previously been saved.

All DATUM lines must have a unique acronym. When the file is read the user has the
choice to:

1. Delete any existing DATUM line definitions before the file is read.

2. If a DATUM line in the file being read has the same acronym as an existing
DATUM line then the existing definition will be overwritten.

3. If a DATUM line in the file being read has the same acronym as an existing
DATUM line then the new definition in the file will be ignored.

—i Datum Lines |n_|J| x|
List | Create Read Save |

Apply

Filename Athis001. dtm ]
|F Delete all current DATUM before reading file

| Overarite exiting DATUM with matching ACRONYMs
| lgnore new DATUR with matching ACROMY s

The preference option

this*datum file : C:\datum\this00l.dtm

can also be used to define a default file containing DATUM line definitions that is read
automatically when T/HIS starts (see Appendix H for more details)
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8.25.4. Save

Save

This option can be used to save any DATUM line definitions to a file so that they can be
reloaded and used in future T/HIS sessions.

Jj Datum Lines ﬂjJE

Cancel

Athis001 . dtm
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8.26. T/HIS Session Save and Retrieve

T/HIS Session Save and Retrieve

T/HIS session save and retrieve saves the current T/HIS session as a session file of
format (.tsf) onto the disk which can be read back later on to retrieve the saved T/HIS
session. A T/HIS session file can also appended to or overlayed on top of an existing
session.
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8.26.1. Save Session

Save Session

A T/HIS session can be saved either through Save/Retrieve Session panel or on Exit.

Save Session - Save/Retrieve Session Panel

To save a T/HIS session, select File -> Session File -> Save to open the Save/Retrieve
Session panel in the menu area. Enter a name for the session file in the File Name
textbox and click Apply. A filename can also be entered using file selection browser.

It should be noted that T/HIS session file does not directly store either the LS-
DYNA model results or any csv/cur files that have been used for generating the
curves inside the session file by default. It will only contain the full address path
to these files. As a result of this session file do not occupy much space on disk.

If users want they can embed extra information into the session file so that the saved
T/HIS session can be retrieved even if LS-DYNA results/csv/cur files are deleted or lost.

Savel/Retrieve Session

Save Session Retrieve Sescion |

File Name: Eithis1 6 _xbd'\wB4\Debugithis002 tsf

|7 Embed curfcsy files into session

W Embed curve data into session

Embed This option embeds the cur or csv files that are used for creating the

cur/csv curves. The session file with embedded cur/csv files no longer depend on

filesinto these files and the session can be retrieved even if these files are deleted

session or lost. If you want this option to be enabled always, you can set the
preference this*session embed cur csv files: ON (see Format of
the oa_pref File for more details).

Embed
curve This option embeds the curve xy coordinate data for all curves into the

datainto session file. A session file with embedded curve data can be retrieved

session even if the model files are missing. However, a session retrieved using
embedded curve data loses information such as curve ID and graph
properties. If you want this option to be enabled always, you can set the
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preference: this*session embed curve data: ON (see Format of the
oa_pref File for more details).

Save Session - On Exit

T/HIS session can be saved on exit from T/HIS by selecting SAVE SESSION button on the
exit INFORMATION panel. The session file saved would have a name of the format
this_<DATE> <TIME>.ts£. The file would be by saved to the location defined in

preference file (see Format of the oa_pref File for more details).

this*session save option:

this*session save dir:

The session file can also saved automatically every time T/HIS exits by defining in the
preference file (see Format of the oa_pref File for more details).

this*session auto save:

INFORMATION =i

Confirm EXIT: EXIT
CP_EXIT

SAVE SESSION

CANCEL
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will save the current Checkpoint file
and then exit.
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8.26.2. Retrieve Session

Retrieve Session

A session file (.tsf) that has been saved onto the disk can be opened by simply double-
clicking on it.

To open a session file (.tsf) from inside T/HIS, select File -> Session File -> Retrieve to
open the Save/Retrieve Session panel in the menu area. Enter the name of the session
file which needs to be opened in the File Name textbox and click Apply. The session file
can also be selected using file selection browser. The Retrieve Session panel can pop-up
on the screen every time T/HIS is launched by setting the

preference this*show session retrieve on start: ON (see Format of the
oa_pref File for more details).

A typical T/HIS session can be retrieved in two possible ways depending on the data
saved in session file:

1. Using LS-DYNA model(s), cur and csv files
2. Using embedded curve xy data

Note: An option to select either of the above types is provided only if the session
file contains embedded curve xy data. By default session is retrieved using LS-
DYNA model(s), cur and csv files option.

Save/Retrieve Session

Save Session | Retrieve Session

File Mame: CiSampleithis035.1sf

Retrieve using LS-DYMA model(s), cur and csv files

Retrieve using embedded curve data

Ciptions

List of LS-D¥ A models inside session file

1
M 2
M3
M 4
M5
M 6
M7
M &
M9
T M0

1000020000

Using LS-DYNA model(s), cur and csv files
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The session retrieved using LS-DYNA models, cur and csv files can restore all the curve
information such as ID, blanking status, curve history, curve and graph properties such
as color, curve symbol, line width, line style and captions. This option needs LS-DYNA
model(s), cur and csv files that are not embedded in the session files to be presentin
the locations defined inside the session.

If the session files uses any LS-DYNA models then the path of models used by the
session file can be found in List of LS-DYNA models inside session file. If the session
file contains any model which is not found in the path defined inside the session file,
the background color of the textbox turns red from blue.

The path of the models used by the session files can be modified either by modifying
the path of the file in the textbox or by select the file using the file selection browser.

List of LS-DYMA models inside session file

M1
M2
M3
M4
M5
MB
M7
ma
M9
M10

n{njniujniun{u]njn

A T/HIS session file can be opened even if some of the models are missing. The
retrieved session will only contain the curves from the models that are present.

When trying to open a new session file with T/HIS already containing model(s) or
curve(s), T/HIS session retrieve offers three different options:
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Retrieve Dptions |E_|_||

[ Delete existing session and open new one
| Retains existing session and open on a new graph

| Retains existing session and adds to the existing graphs

Cwerlay properties:

Curve options: Graph options:
Use default T/HIS lse existing
| Llse t=ffile properties Llse .t=ffile properties

Delete existing
session and open
new one

(New Session)

This option deletes the current existing session and opens the
selected session file as a fresh new T/HIS session. It should
noted that graphs and curves, once deleted, cannot be retrieved
unless they are saved beforehand.

Retains existing
session and open
on a new graph

(Append session)

This option retains the current existing session as it is and the
graphs from the session file will start from the highest available
graph id. Total number graphs in the combined session is
limited to 32.

Retains existing
session and adds to
the existing graphs

(Overlay session)

This option retains the current existing session as it is and the
curves from session file will be added to their corresponding
graph in the current session.

The above Retrieve Options can be set by clicking on the Options button in the
Save/Retrieve Session panel. This button becomes available only if T/HIS already
contains model(s) or curve(s). Clicking on this button will open up the Retrieve Options

pop-up.

The Overlay Properties become available when Retains existing session and adds to
the existing graphs option is selected. The Overlay Properties will help in defining the
curve style for the curves/graphs properties such as curve line type, width, graph title, x-
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axis and y-axis labels and font that are being overlaid on top of existing session the
curve and graph.

Retrieve Options H=_

_ | Delete existing session and open new one
_ | Retains existing session and open on a new graph

[ Retains existing session and adds to the existing graphs

Cwerlay properties:

Curve aptions: Graph options:
[ Use default T/HIS [ Use existing
_| Use tsffile propertties _| Use tsfiile propetties
Overlay Use default T/HIS This option automatically defines the curve style
Curve for the curves that are being overlaid.
Options Use .tsf file For the curves that are being overlaid, this option
properties will apply the curve style defined inside the
session file (.tsf).
Overlay Use existing This option will retain the current existing graph
Graph properties such as x-axis and y-axis labels and
Options font asitis.
Use .tsf file
properties This option will apply the graph properties such
as x-axis and y-axis labels and font as defined
inside the session file (.tsf).

Using embedded curve xy data

If the selected session file contains embedded curve xy data, the option to select
Retrieve using embedded curve data becomes available. This option retrieves all the
curves even when the LS-DYNA model files required for session are missing/lost.
However, the session retrieved using embedded curve xy data loses certain curve and
graph properties. Hence, session option such as append and overlay are not applicable
for a session retrieved using embedded curve data.
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8.27. Workflows

Workflows

The Oasys Suite contains powerful tools and capabilities that can be used to interrogate
and debug your analysis results. However...
1. The tools are not always customised for your specific loadcases or tasks
2. You may need to manually perform a number of steps to process your results,
which can be time-consuming and prone to error
3. The JavaScript API can be used to create tools to automate your post-processing
workflow, but this requires time, resource and knowledge, which is not always
available
To address these issues, the Workflows feature provides tools customised for specific
loadcases and tasks, built upon the existing capabilities in the Oasys Suite, to make it
easier to interrogate and post-process results.
The Workflows framework provides a simple structure to transfer data from PRIMER to the

post-processing software. Browse the selection of already-available Workflow Tools, or read
more about the Workflows menu in T/HIS.

(=] Tools [(REPORTER [ PRIMER
Models
Properties ~ Workflows
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8.27.1. Workflows Updates

Workflows 21.1 (released with Oasys 21.1)

Many LS-DYNA pre- and post-processors offer a range of tools that can be used to
configure and interrogate LS-DYNA models. However:
1. The basic tools are not always customised for LS-DYNA, or for specific loadcases
2. You may need to perform many manual steps to process your results, which can
be time-consuming and prone to error
3. Scripting APIs can be used to create tools to automate tasks, but this requires
time, resource and knowledge, which is not always available
To address these issues, we introduced Workflows. Workflows is a powerful framework
that provides you with customised tools that work seamlessly from pre-processing
through to post-processing, providing results quickly and reliably.

Workflow Tools

Learn how to use the latest Workflow tools here.

Learn about Workflow User Data.

In addition to the tools provided, you can create your own bespoke tools. Please contact
us if you have an idea for a tool and would like some help creating it.

Releases

The Workflows tools are constantly being improved and enhanced. If you have any
requests for new features or experience issues using Workflows, please contact us and
we will aim to address your requests in future releases. This documentation is for 21.1
(released with Oasys 21.1). A record of all releases is listed below.

Workflows Releases

Minimu
m
Dat | Releas oL Documentati | require | Downloa | Changel
Description
e e on d Oasys d og
Suite
version
e Added
support | Workflow
211 for C- Tools 21.1 211
NCAP Far

355/ 839 LAST UPDATED 17 NOVEMBER 2024


https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-tools
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://help.oasys-software.com/smart/project-workflows/workflow-user-data
https://www.oasys-software.com/dyna/contact-us/
https://www.oasys-software.com/dyna/contact-us/
https://www.oasys-software.com/dyna/contact-us/
https://www.oasys-software.com/dyna/contact-us/
https://www.oasys-software.com/dyna/contact-us/
https://www.oasys-software.com/dyna/contact-us/
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools

T/HIS

Workflows Releases

Side
Occupan
t

Protectio

n
Protocol

e Migrated
the IIHS
and US
NCAP

automoti
ve library

template
s from

REPORTE

R to the
Workflo
ws
framewo
rk

e Several
big fixes

21.0 Workflows

27- Update 1 -
Au Comprehensive Oasys Oasys
"8 210 Supp‘(’)rt oy Workflow 1o 21.0W1 | 21.0W1
202 W1 Euro NCAP Tools 21.0 W1 \S/VI;J:lr(]fclchD;N Changelo
4 Virtual Far Side &
Protocol v1.0
15- First version Oasys Oasys
May . Workflow >y 4
containing 21.0 Suite 21.0
- 21.0 . : Tools 21.0
Virtual Testing downloa | Release
202
tools d Notes
4
08-
Oasys
Nov , Workflow No 20.1
- 20.1 Bug fix release 20.1 longer
Tools 20.1 ; Release
202 available
Notes
3
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Workflows Releases

17 Workflow No Oasys
Apr- 20.0 First release of Tools 20.0 20.0 longer 20.0
202 ' Workflows ' available | Release
3 Notes
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8.27.2. Workflows menu in T/HIS

Workflows menu in T/HIS

Tools — Workflows

The Workflows menu allows easy access to all the available workflows. In T/HIS, you can
open the Workflows menu by selecting Tools — Workflows. The Defined Workflows
tab shows all the Workflows that can be selected. Selecting any of the Workflows will
run the JavaScript defined in the Workflow Definition. Running a Workflow will minimise
the Workflows menu and open the script's user-interface. The Workflows menu will
maximise again after closing the script.

—_ Workflows =%

Dizsmizs Open Menu Automatically I:I

Expand all Collapse all Clear

Defined Workflows Undefined Workflows

[=] User Data Required
True

[E] Action
Manual

[=] Sector
Automotive Automotive Assessments

Any
Seismic
[=] Program
D3PLOT
THIS

When the Workflows menu is initially opened, it shows all the available Workflows, but
you can filter the Workflows by using the Filters tree. You can select multiple categories
to filter the available Workflows displayed. Individual categories can be selected with
single clicks; pressing the Ctrl and Shift keys while clicking on the tree will do a multi
select.

Every Workflow can be tagged with Category and Value pairs, which populate the Filters
tree. Selecting multiple Values within a Category will show all the Workflows tagged with
any of the selected Values. However, selecting Values across Categories will show
workflows which are tagged with all the selected Category/Value.

You can always refresh the Workflow user data and available Workflows shown in the
menu by using the refresh 8 button in the top-right corner of the panel. This will
reread the Workflow data from the files so that the updated data is available. This is
useful if you update the Workflow data from a PRIMER session and you want to use the
revised user data in your already-open T/HIS session.
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In both D3PLOT and T/HIS, you have the option to automatically open the Workflow
menu when reading a model that has associated workflow data, by selecting the Open
Menu Automatically tick box at the top-right corner of the panel.

If there is more than one model in memory and multiple models have the same
Workflow associated with them, the individual Workflow buttons in the Defined
Workflows pane will have a drop-down option to select for which models you wish to
run the Workflow (see example below). You can select a single model or multiple
models. The maximum and minimum number of models you can use in a Workflow is
defined by the Minimum Multiple Models and Maximum Multiple Models parameters in
the Workflow Definition.

—_ Workflows 7 =[]

Dismiss Open Menu Automaticaly D

Defined Workflows Undefined Workflows

Expand all Collapse all Clear Single Model [
= User Data Required Multiple Models  ® Select at least 2 models
True
[=] Action
Manual

=] Sector
Automotive Automotive Assessments

Any
Seismic
[=] Program
D3PLOT
TiHIS

The Undefined Workflows tab shows all the workflows that can be run in T/HIS, but
don't have the required user data to run them.

- Workflows ? —Ox

Dizmizs Open Menu Automatically D

Defined Workflows Undefined Workflows

Expand all Collapse all Clear S =1 . ) ———
(5] User Data Required ! ' T
True
] Action
Manual

[=] Sector
Automotive Energy Check Pulse Index Storey Drift

Storey Force

Any
Seismic
=] Program
D3PLOT
TiHHIS
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Selecting one of the workflows will open the model in PRIMER and start the workflow so
you can select the required data.

In T/HIS a window will open telling you to press REFRESH when you have saved the data
in PRIMER. This will update the workflow menu, moving the workflow to the Defined
Workflows tab so it can be run in T/HIS.

—_ IMFORKMATION =[]
REFRESH

PRIMER has been started to select and save workflow data

When you have saved wour workflow data in PRIMER, press
REFRESH to update the menu in D3PLOT with the new data.
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9. Other Options
9.1. Tool Bar

Tool Bar

File Graphs Plotting Functions Display Images Options Blank - -: -

The tool bar is located across the top of the main T/HIS window and provides easy
access to all of the main T/HIS menus from a series of drop down menus. In addition to
the menus the drop down menus also allow a number of items to be changed
dynamically and it provides a constant feedback of the cursor position within the graph
area.

Each graph window contains its own tool bar that provides a subset of the functions in
the main toolbar (see Graph Tool Bar).
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9.1.1. File

File

The File drop down menu can be used to access the following menus.

Read see READ Options for more details.
Write see WRITE Options for more details. File
Curve see Curve Manager for more details. Read -
Manager Write.
Model see Select for more details. curves.
Manager

, ) ) Models. ..
Edit see EDIT Options for more details

Edit. .

Page Setup This option is only available on PC's and can be
used to access the standard Windows Page Setup ~ Page Sefup...

menu. Print___
Print This option is only available on PC's and can be Manual
used to access the standard Windows Print
Manual Displays this manual.
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9.1.2. Graphs

Graphs

The Graphs drop down menu can be used to create new graphs and to change layout
options.

Create Create a new graph, see Creating Graphs
Graphs for more details. Create
Options... Modify graph layout options, see Options...

Creating Graphs for more details. Auto-hide graph tool bar

Auto-hide graph This option can be used to

tool bar automatically hide the tool bar, see
Graph Tool Bar, at the top of each
graph window.
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9.1.3. Plotting

Plotting

The Plotting drop down menu can be used to access the following plotting commands.

Plot see PLOT for more details. Plotting
Zoom see ZOOM for more details. Plot
Point see POINT for more details. Zoom
Autoscale see AUTOSCALE for more details. —
Autoscale
Centre see CENTRE for more details.
Centre
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9.1.4. Functions

Functions

The Functions drop down menu can be used to access all of the curve functions.

Automotive see AUTOMOTIVE Options for more details. Functions
Operate see OPERATE Options for more details. Automotrve... ™
_ _ Cperate. .. -
Maths see MATHS Options for more details.
Maths. .. F
Seismic see SEISMIC Options for more details. Caiamie -
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9.1.5. Images

Images

The Images drop down menu can be used to save the current displayed graphs as an
image in a number of formats. In addition to saving an image this menu can also be
used to read in an image that is used as the background for each graph.

BMP, JPEG... Capture the image as a bitmap or JPEG, see BMP, Images
|IPEG... for more details. BMP JPEG

Postscript Generate a Postscript or PDF image, see Postscript
Postscript for more details. Background

Background This option can be used to set an image as the
background for each graph, see Background for
more details.
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9.1.6. Display

Display

The Display drop down menu can be used to access the Title/Axis and Display menus
and to dynamically modify the appearance of graphs. This menu changes all of the
currently active graphs (see Active Graphs).

Title/Axis see TITLE/AXES/LEGEND Options for more | Dijgplay
details. _ _
TitlefAxis. ..
Legend see Legend for more details.
Legend...
Display see DISPLAY Options for more details. Disul
Isplay...
Grid Turns the grid on/off, see GRID for more _
details. Grid
Symbols Turns graph symbols on/off, see SYMBOLS Syrbols
for more details. “ Lines
Lines Turns graph lines on/off, see LINE STYLES “ Border
for more details.
Foreground
Border Turns the plot border on/off, see BORDER
for more details. .Elacl{grnund -
Foreground Sets the foreground colour, see Swap Fore/Back
FOREGROUND for more details. Plat Farmat [
Background Sets the background colour, see
BACKGROUND for more details.
Swap Swaps the current foreground and
Fore/Back background colours, see Swap
Foreground/Background for more details.
Plot Format  Set the current plot format, see Layout for
more details.
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9.1.7. Options

Options

Cptions
Command File
Settings
FAST-TCF
Convert LSDA-=ASCI
Edit Preferences

Menu Attributes

S\

Auto Update

(A  Show Model Prefix &
Prefix Farmat -

¢ Drag with curves
shortcuts

The Options drop down menu can be used to access all the following functions.

Command
File

Settings

FAST-TCF

Convert
LSDA>ASCII

Edit
Preferences

Menu
Attributes

Auto Update

Show Model
Prefix

Prefix Format
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see Command / Session Files for more details.

Change data sources and other settings, see SETTINGS for more
details.

Generate/playback FAST-TCF scripts, see FAST-TCF Options for more
details.

Convert a LSDA binout file to ASCII, see Convert Binout for more
details.

Displays the preference editor, see Preferences for more details.

Modify menu fonts, size and colours, see MENU Attributes for more
details.

Turn on/off automatic update.

Turn the model prefix on/off or set it to automatic, see Curve Labels for
more details.

Select the prefix format displayed for each model. See Prefix Format
Options for more details.
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Drag with Turn on/off the display of curves when dragging axis borders and

curves legends. On some slow machines the time taken to update the display
when a large number of curves is displayed makes the dragging
response too slow. This option will automatically turn off the display of
curves while the dragging operation is active.

Shortcuts Setup keyboard shortcuts for commonly used function, see section
Keyboard Shortcuts for more details.
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MENU Attributes . .
1— Menu Attributes | 2 B
This panel allows you to Save_Settings New Panel

tune the visual attributes Display Fac m 0.5 {larger) .. 2.0 (smaller})
of the screen menus

o Font size: - Tiny - Plain Explain fonis
within T/HIS and save - :
i i - small - Anti-alias IFF‘erm'rt scalin
them if you wish. r Default - Proof :
- Large v Cached fonts
- Huge

Menus font
Listing font:

ClK font: WS Gothic 12

Brightness 0.0 .. 1.0 m Colours etc Menu dragging n

Saturation 0.0 .. 1.0 m [~ Wireframe
Gradation 0.0..1.0 [JEREIIN _| Opaque
Left hande [ Mone Left handed support

| Mouse swaps left and right

. mouse buttons andior

I Shift & Ctrl <shift= and =ctrl=

1 Al keys or all of these
Dwnamic viewing Presets: -~ Synch viewing: lcon + Caps lock B
WMeta key: Shift key Control key Shift + Cirl keys
Actionz: Current mode P~ Wiireframe modeP  Free-edge moder

Left mouse: Rotation (3Z) ™ Rotation (3Z) ™  Rotation 302y =

-

Middle : Tran=lation Tran=lation P Translation -

7

Right : Zoom (Up +ve) Zoom (Up+ve) ~ Zoom(Up+ve) M

Scroll Facto 1 Scroll %ag 100 Sets the factor to zoom in

~ [ [~ andoutby using the mouse
5 wheelin graphics windows.

Zoom Facto 1 Cursor %ea 20 Seis the factor to zoom in

[~ ~ andoutwhen using <shift=
5 or =ctrl= + <right mouzse=

30 Mouse Tuning Mouse picking

Rotn. facto m Middle mouse Reject last -
Pan factor m Right mouse Dezelect -
zoomfact | EEC

| | MENU_AUTO_CONFIRM (affects this session only, setting is not saved)

Display Factor
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Lies in the range 0.5 to 2.0, default 1.0. Values < 1.0 reduce the apparent size of the
screen so that menus and text become larger. Values > 1.0 act in the opposite sense.
This is the simplest way of taking into account the display size.

Font Size, Quality and Scaling

- S - Ant-alas l? Permit 2caling
On most displays the ™ Defautt ™ Proof
Default font size will give j ;3;9: v Cached fonts

the best appearance in

menu interface panels, but occasionally Small or Large fonts may look better. It is
recommended that you set the Display Factor first in order to get the best overall
layout on your display, then adjust the font size if necessary.

Font quality improvements were made for T/HIS 17.0, and on most displays Proof
quality will look best. However on low resolution displays it may look a little fuzzy due
to the anti-aliasing process, and Anti-alias (coarser) or Plain (not anti-aliased) may
give a crisper result.

Font scaling (Permit scaling) can be useful when your choice of font is a bit too large
for the buttons in the user interface, since it allows the default font size to be reduced
where text would overflow the space in a button. However it can result in a mixture of
font sizes in a panel, which might improve legibility but looks untidy, so it is generally

better to choose a Display Factor and Font Size that work well together on your

display, and turn Scaling off.

Cached fonts is an obscure setting that will only apply on Linux systems where the
"core" X11 font package has not been loaded, and the software reverts to cached
bitmaps. If you have font problems on Linux please contact Oasys Ltd for advice and

help.

Font selection

Historically T/HIS only provided
Helvetica, Times and Courier
fonts, but from T/HIS 17.0 a
wider range of fonts has been
made available.

The default for the User interface
is still Helvetica for menu panels
(the "Menus font") and Courier

371/839

CJK font:

M5 Gothic 12

Choose font category

Proportional recommended
.. Prop normal options
.. Prop light options
.. Prop heavy options
Monospaced recommended
.. Mono normal options

.. Mono light options

-
-
~
.
-
.
-

.. Mono heavy options
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for listings (the "Listing font"), but you can use the popup menus to select from any of
the fonts on your computer. The range of fonts available will depend both on the
operating system and what has been installed, but typically there can be many. To try
to make the choice manageable these are separated into

Proportionally spaced fonts, where character width varies. This is preferred for GUI
panels with buttons.

Monospaced fonts, where each character width is the same. Thisis
preferred for text listings.

Within each category fonts are also sorted by weight, with "normal" being the most
commonly used. "Light" options tend to be narrower, permitting more characters to
fit in a button, "Heavy" options tend to use bold text, and can be useful when using
very large fonts - perhaps on a projector or when setting up the user interface for
someone who is visually impaired.

Brightness

Lies in the range 0.0 to 1.0, default 1.0. Controls the brightness of the menu interface
only (it will not affect displayed graphics).

Saturation

Lies in the range 0.0 to 1.0, default 1.0. Controls the colour saturation of the menu
interface. (Again it will not affect displayed graphics.)

Left Handed

The software uses mouse buttons and keyboard 'meta settings keys (<shift> &
<control>) in a handed way that is set up by default for right-handed use. It is possible
to configure either or both for left-handed use.

Save Settings

Once you have adjusted the above to your taste you can save these settings in your
'oa_pref file for future use with the Save_Settings button. If you do not save settings
they will be lost when this session exits.
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9.1.8. Quick Pick

Quick Pick

The Quick Pick menu can be used to perform many common curve operations using
just the mouse. The current "Quick Pick" mode is displayed on the tool bar and can be
changed using the popup menu.

The current "Quick Pick" option can be applied to a single curve by selecting the curve
using the left mouse button. Multiple curves can be selected by holding down the left
mouse button and dragging out an area.

Some functions can be undone using the middle mouse button.

Blank ™ Functions. .
Blank...
Unklank...

F 7T ¥FT

oy ...

Delete

Update Curve
Copy Curvels]
Properties...
History

Edit...

Inits...

Edlit Labels...

7

Colowr ...

Line Width...

Lire Style. ..
Symbol...

Edlit Curve in PRIMER
Edit Ertity in PRIMER:

BJBJT?T?

Functions...

[Functions... ™ Automotive .

Operate ...

This option can be used to select
any of the curve operations (see
OPERATE Options , MATHS Options, Maths ...
AUTOMOTIVE Options and SEISMIC Seismic...
Options ) that have a single curve as Output - 1st Free
input. In addition to selecting a

curve operation this menu can also be used to set the output curve for the curve
operation to either the 1st free curve or to overwrite the input curve.

¥ F ¥F F T/

This option can be applied to multiple curves but it can not be undone.
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Blank...

_ ' Blank. . ™ This Graph

This option can be used to blank curves.

The selected curves can be blanked in just All Active Graphs
the graph they were selected in, all the All Graphs

currently active graphs or all graphs.

This option can be applied to multiple curves and it can be undone using the middle
mouse button.

Unblank...

_ ' Unblank. .. ™ All Active Graphs
This option can be used to unblank P
curves. The selected curves can be All Graphs
unblanked in all the currently active Only Graph

graphs, all graphs or a individual graph
can be specified.

This option can be applied to multiple curves and it can be undone using the middle
mouse button.

Only...

Cnly... ™ This Graph
This option can be used to blank all P
curves except for the selected ones. The All Active Graphs
selection can be applied to just the graph All Graphs

they were selected in, all the currently
active graphs or all graphs.

This option can be applied to multiple curves and it can be undone using the middle
mouse button.

Delete

This option can be used to delete curves. It can be applied to multiple curves but it can
not be undone.

Properties...
This option will display the current properties for a curve (see Properties... for more

details). If multiple curves are selected this option is only applied to the one with the
lowest curve ID.
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History...

This option can be used to view and edit the history of operations used to create a
curve (see Curve Histories ... for more details).

Edit...

This option can be used to select a curve for editing (see EDIT Options for more
details). If multiple curves are selected this option is only applied to the one with the
lowest curve ID.

Edit Labels...

This option can be used to edit the label, title and axis labels for a curve (see Edit
Labels... for more details) . If multiple curves are selected this option is only applied to
the one with the lowest curve ID.

Colours...

This option can be used to change the colour of curves. This option can be applied to
multiple curves and it can be undone using the middle mouse button.

Line Width...

This option can be used to change the line width of curves. This option can be applied
to multiple curves and it can be undone using the middle mouse button.

Line Style...

This option can be used to change the line style of curves. This option can be applied
to multiple curves and it can be undone using the middle mouse button.

Symbols...

This option can be used to change the symbol style of curves. This option can be
applied to multiple curves and it can be undone using the middle mouse button.

Edit Curve in PRIMER...

This option can be used to send the load curves in the linked session of PRIMER, see
PRIMER: Synchronising with ... for more details.
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Edit Entity in PRIMER...

This option can be used to send the curve entities in the linked session of PRIMER, see
PRIMER: Synchronising with ... for more details.
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9.2. Graph Tool Bar

Graph Tool Bar

ey s  Flotting  Display  Awuto_Blank AB
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9.2.1. Graph Selection

Graph Selection
1

This option can be used to make a graph active or inactive, see Active Graphs for more
details.
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9.2.2. Plotting

Plotting
Plotting

This option provides the same functions as the Plotting menu in the main toolbar with
the exception that the settings only apply to the graph in the window instead of all of
the currently active graphs.
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9.2.3. Display

Display
Display

This option provided the same functions as the Display menu in the main toolbar with
the exception that the settings only apply to the graph in the window instead of all of
the currently active graphs.
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9.2.4. Auto Blank

Auto Blank

The Auto_Blank function can be used to blank and unblank curves in a graph using
either the TAB key or SHIFT+TAB.

By default if you now press the TAB key in a graph T/HIS will automatically blank all the
curves except for those belonging to model 1. If you press TAB a 2nd time you will just
see the curve belonging to model 2, a third time model 3. When you reach the end of
the models you have curves for pressing the TAB key loops back to model 1. If you press
SHIFT+TAB then it goes the other way (model 3 > model 2 > model 1 > model 3 ....)

Instead of blanking curves by model the behaviour of the TAB key can be changed.

Auto_Blank
Tab key cyles through
¢ Madels
Components
Entity Types
Entity 1D
Component Types

Surfacednt Point

Curve 1D

Models Default. Blanks curves by model ID.

Components Blanks curves by component. e.g Node X Displacement > Node Y
Displacement > Node Z Displacement > ...

Entity Types Blanks curves by entity type e.g. Whole Model > Parts > Nodes >
Solids > ...

Entity ID Blanks curves by ID. e.g Node 1 and Solid 1 > Node 2 and Solid 2 >

Component This is similar to Component except that it lumps all the

Types displacement curves together then velocity so you get x,y,z and

magnitudes. You will also get data for different entity types. So
Energy would show things like Whole Model KE and Contact
Energies.

Surface/Int Point Blanks curves by surface or through thickness integration point.
e.g Top > Middle > Bottom > Layer 1 > ...

Curves ID's Blanks curves by ID
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The default Auto_Blank mode can be modified using the preference file (see Appendix
H for more details)

this*auto_blank mode:
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9.2.5. Curve Locking

Curve Locking
Lock

The Lock option works in a similar way to locking in PRIMER and D3PLOT. When the
Lock button is pressed at the top of a graph, all currently blanked curves in that graph
are locked from becoming visible, until they are unlocked. This allows the remaining
unlocked curves to be manipulated without unblanking any of the locked curves. This
includes the use of the shortcut keys 'u’, 'r' and ,'b'. Locking can also be set via the Curve
Table using the graph buttons (see Table for more details).

Once the Lock button is pressed, a popup is attached, providing the option to either
unlock the curves in that graph or Unfreeze All. 'Freezing' is the equivalent of locking
for visible curves, so once a curve is frozen, it will stay visible until unfrozen. This can be
set using Quick Pick, the Curve Manager or the Curve Table.
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9.2.6. AB

AB

AB

This option can be used to turn and off the Auto Blank option. The default setting for
this option can be modified using the preference file (see Appendix H for more details)

this*auto_blank:
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9.3. CURVE INFORMATION

CURVE INFORMATION

Model 1D : (M1)
Pressing the right mouse button while in the graphics window PART : 3
will display a popup menu listing the ID, label and the data File ' LSDA
source of the nearest curve. K.E.- Part3 : ( Rigid body
Functions... F
When data is read from either one of the LS-DYNA output files Blank. . r
T/HIS will store the ID and type of the entity that the data Unblank. . .
applies to. If the curve label is modified this data will remain Only... r
unchanged so that the curve source can still be identified. Save as, .
Delete
If a curve has been read in from another source then T/HIS will Update Curve
report the data source as being UNKNOWN. Copy Curvel(s)
Properties... r
If a curve is created from another curve using one of the T/HIS History
curve operations then the data source for the new curve will be Units. . r
copied from the original curve. If the operation uses more than Freeze
one curve as input then the data source information will only be |zt paints. .
copied to the new curve if all of the input curves had the same Edit Labels. .. r
data source. Colour... r
Line Wicth... F
Edit Points... will open the Curve Editor for the selected curve, Line Style... -
allowing points to be added, deleted or changed individually. If Symbol... r
the curve is an equation curve (see Equation ), then there will Edit Curve in PRIMER [
also be an Edit Equation... option present, allowing the Edit Entity in PRIMER [
equation to be updated and overwrite the original curve. Dismiss |

The Colour, Line Width, Line Style and Symbol pop-up menus
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9.3.1. Properties...

Properties...

This option displays a number of properties for a curve including minimum and
maximum values, average and RMS value.

386 /839

Xmin
Xmax
Ymin
Ymax
RMS
Average

0.0000000
0.0995993
0.0000000
1217170.8
343394 .38
271682.56

@ ¥ = 0.0000000
@ X = 00479952
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9.3.2. Edit Labels...

Edit Labels...

This option can be used to change the title, tag, line label and axis labels for a curve.

(AR ACCel mag - Mode 1348
Title LG09 : LARGE TEST 9: BELTED SLE

s

Y¥-Axis Acceleration

Tag

Apply
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9.3.3. Functions...

Functions...

The Functions popup menu can be used to access any of the curve operations that take
a single curve as the only input. As well as applying an operation to a curve this menu
can also be used to select between:

e Overwriting the input curve with the output from each function

e Writing the output to the 1st unused curve

Automotive
Operate .
Maths _..
Seismic. .

¥ ¥ ¥ v 7

Output : 1st Free
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9.4. Curve Histories...

Curve Histories...

Internally T/HIS knows about all of the operations used to create a curve and the order
that the operations were applied. In addition to knowing the operations used to create
each curve T/HIS also knows which curves were used as inputs to operations that
created other curves.
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9.4.1. Viewing
Viewing

When a curve is selected and the curve history is displayed, a floating window will be
displayed that shows all of the operations used to create a curve.

In the example below, 3 items were read in and then combined using the
VEC operation.

= ewersty @ X]|

_

More information on each part of the curve history can be obtained by moving the
mouse across each operation.

il

Yector magn (3 10

If a curve operation has one or more inputs that are not curves then the hover text will
display all of the inputs along with their values.

Clig: limit % and
= hinimum = -1e+020

= Maximum = 1e+020
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9.4.2. Modifying

Modifying

As well as viewing the operations used to create a curve the operations can also be
modified by right clicking on them.

For a READ Read ¢

operation, the entity = Read: THF Disp % Rvel y
ID can be changed to = Type: Mode Dizp v Rl z
any other ID of the I Disp z Rel mag
same entity type. Componert . Accel z - Dizp mag RAce x
T/HIS will Vel x RACE y
automatically check if Vel y RAC T
results are available . T
for the new ID and

display a warning if

they are not.

As well as changing
the entity ID the data
component can also
be modified by
selecting a different
component in the
popup menu.

If a curve operation has one or more inputs that are not CLIP
curves then right clicking on the operation will display a Function - cLP -

popup menu that will allow all of the values to be modified. ¢ MimimLm

W Maximum g

" Mlaimurm s
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..o |
As well as changing V.

the inputs to Function : CLIP r-
existing curve
operations it is also  * Maximum (EaglEy

possible to change a ¥ Minimum o]
curve operation to | v Maximum (LS
any other curve

operation that has

the same number of

input curves.

X linimum SRR

Right clicking on the
popup symbol next
to the name of the
current curve
operation will
display a menu
containing a list of
all of the curve
operations that are
available which
have the same
number of input
curves.

If for example the
current curve
operation is CLIP
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IMT EXF BUTF
DIF = IMITS
ShiD Lz10 JavaScript
LE@ L0
SaR L1 00
MOR () D
REC (BN
ABS W
TRA W
REW AL
CLIP AN
ZERO [
QRDER RS
WD CEQ
R-AWE 180
MOR () CEOO
A 1000
SaR BUT
=i FIR
oS 3ms CLIP
TAM EXiC
A5 WG
ACOS REG
ATARN AU
LS WC2
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9.4.3. Inserting New Operations

Inserting New Operations

New operations can be inserted into the chain of curve operations by right-clicking on
one of the + symbols between the existing operations.

The popup menu that is displayed will contain all of the curve operations that take a
single curve as input and produce a single output curve.

Read Tl‘
i ADD () S0OR BT
A0D (x) = FIR
Read T'—i SUB () s Jms CLIP
SUB ) TAR EXC
+F RLIL [y A5 NI
/ ML (3] A0S REG
Read - DIV (%] ATAN ACL
Dl () Hale W2
IMT EXF BUTP
DIF > LIMITS
Sh0 LoG10 Javascript
LSG Relc eq
SOR LOG100x)
MOR () O
REC O,
AE= WD
TRA, W
REY AD
CLIP A
ZERO 0=
ORDER RS
RO CE0
R-&WE C180
MOR () CEO0
Ll 1000

393 /839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

9.4.4. Update Curve

Update Curve

Update Curve

If any of the operations used to create a curve are modified or if a new operation is
inserted then this option can be used to automatically update the curve. T/HIS will
automatically rebuild the curve using the updated set of curve operations and will
replace the old curve with the new one.
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9.4.5. Update Curve Dependants

Update Curve + Dependants

Update Curve + De

This option will update the selected curve and any dependant curves. As T/HIS stores all
of the operations used to create every curve, it knows if a curve has been used as an
input to any other curves.

The selected curve will be automatically rebuilt and replaced with the new curve, and
then any curves that use the selected curve as an input will also be rebuilt and replaced.

395/ 839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

9.4.6. List Dependants

List Dependants

List Dependants

This option will display a list containing any curves that have been created which use the
currently selected curve as an input somewhere in their chain of curve operations.

396 /839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

9.4.7. Reset Curve

Reset Curve

Reset Curve

This option can be used to reset all of the curve operations used to create a curve if any
of them have been modified.
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9.5. Keyboard Shortcuts

Keyboard Shortcuts

Some panels and actions can be accessed through pre-programmed shortcuts and from
T/HIS 9.4 onwards the keys they are assigned to are customisable.

From T/HIS 9.4 onwards a number of new pre-programmed shortcuts have been added,
including the top menu panels and window layout options. In addition to these pre-
programmed shortcuts Macros and FAST-TCF scripts can also be assigned to a key.

A listing of the available shortcuts and the keys they are assigned to can be brought up
by pressing the '?' key (by default) or accessing it through the Options top menu.

This will bring up a panel, from which you may assign the shortcuts, Macros and FAST-
TCF scripts to the keys. Note that upper and lower case letters can be assigned different
shortcuts.

A list of all the available pre-programmed shortcuts is given at the end of this section
with their default key(s) if assigned.

Command File
Settings
FAST-TCF
Cormvert LSDA-=ASC
Edit Preferences
Menu Attributes
V' Auto Update
(&) Show Model Prefix
Prefix Format -
V' Dragwith curves
Shortcuts
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I ol

F1
F2
Fi
F4
Fa
Fi

Fa
F4
F10
F11
F12

MEXZEZC<CAmMAODTMOoO=ZErRc—TomMmMmoOOomE

Reload Freference

Save to Preferences Dismiss [ ] shoreut [ ] FAST-TCF Script
A _ Macro File _ JareaScoript

s 0 |Copy Axis Seftings s | s
- 1 |Page Layout Tile Tall P " -
s 2 |Page Layout Tile Wide s # s
i 3 |Padge Lavout Cascade - k3 i
s 4 |Page Layout 1x1 s % s
s g |Page Layout 2x2 s & s
s 6 |Fage Layout 3x3 s ! s
= 7 = [ =
= g = ] =
= ] = * =
- Spac [Plot P +  |Zoomin P
r =
Butoscale L a |Autoscale L [Zoom out L
Blank All L b [BlankAll L . -
Curve henu P t [Curve Menu P i |Shortcut menu P
= d = o =
= =] = ; =
FAST-TCF Menu |t f  FAST-TCF Menu |t < -
Create Graph s g [|Create Graph s = |Zoomin s
= h = = =
s i s ?  [Shortcut menu s
= | = i@ =
r k r [ r
= | = [} =
r m r ] r
Change editto the nest pointisegm - n  |Change editto the nest pointisegmtk o s
s a s _  |Eoom out s
Flat |t po |Plot |t . -
Festart Quick Pick s q |Restar Quick Pick s { s
Fewverse All s r [Reverse All s | s
= g = ! =
[Tidy Menus P t  [Tidy Menus P = -
Unhlank All L U [Unblank All L
Swwap Curve Grodp - W [Swap Cure Group -
- iy -
Curve Tahle |t ¥ |[Curve Table |t
Butoscale Y axis i ¥ |Autoscale ¥ axis i
[Foam |t z [Loom |t

At the top of the panel you will see the following buttons.

Restores the shortcuts to their default keys, removing any
shortcuts assigned by the user.

Festare Defallts

Saves the shortcuts to the oa_pref file in the home
directory. They are saved in the format "this*A_key:
AUTOSCALE" where the first part defines which key the
shortcut is assigned to and the second part is the shortcut

Save 10 Preferences being assigned. Each shortcut has a specific name to use in

the oa_pref file, and a list is given below.

When T/HIS is started this is read and the saved shortcuts
are restored.

399 /839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

directory.

Reloads the shortcuts from the oa_pref file in the home

Clears all the shortcuts on the panel.

To assign a shortcut, click on the popup next to the key you want to assign it to. This will
bring up a list of all available shortcuts in T/HIS as well as the option to assign Macros or

FAST-TCF scripts.
F1 "|Clear
F2 " Macros...
F3 " FAST-TCF Scripts...
F4 " JavaScripts. ..
E5) " Autoscale
F6 "|Autoscale Y axis
F7 "|Zoom
F8 " Zoom in
F9 "|Zoom out
F10 " Plot
F11 " Blank All
F12 "|Unblank All
A |Autoscale "|Reverse All
B  [Blank All "|Read Menu
C  |Curve Menu "|Write Menu
D [Datum Menu "|Curve Menu
B " Curve Table
F  |[FAST-TCF Menu "Model Menu
G [Create Graph " Edit Menu
H " Style Menu
| " Curve Properties Menu
Bl JavaScript Menu " Image Menu
K " Operate Menu
L " Maths Menu
M  |Measure Menu "|Automotive Menu
N Change edit to the next point/segment " Seismic Menu
O " Macros Menu
P [Plot "|[FAST-TCF Menu
Q  |Restart Quick Pick " Title/Axes Menu
R [Reverse All " Display Menu
S " Settings Menu

To assign a Macro, FAST-TCF script
or JavaScript a to a key, click on
Macros...,FAST-TCF Scripts... or
JavaScripts....
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Preferences Menu

~ Groups Menu

~ Page Layout Menu

~ Command Files
Units Menu
JavaScript Menu
Datum Menu
Measure Menu
Restart Quick Pick
Create Graph
Tidy Menus
Tidy Graphs
Tidy menus and Graphs
Swap Curve Group
Copy Axis Settings
Change edit to the next point/segment
Shortcut menu
Page Layout Tile Tall
Page Layout Tile Wide

Page Layout 1x1

Page Layout 2x2

Page Layout 3x3

Quick find textbox
Swap Fore/Back colour

Ihacros. ..

Flaccel from vel

(FAST-TCF Scrips...
J|Autoscale
|&utoscale v axis

T

" Butterwearth filker
convert to g, C180

]
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This will bring up another popup from which you can select the Macro or script. The
popup will contain a list of scripts that T/HIS has picked up from the $OA_INSTALL
and $OA_HOME directory. If the script you want is not in this list you can browse for it

by clicking on the folder icon.

F1 Page Layout Tile Tall P
F2 [Z'Wodelstl _sledwdefault.ing -
I oasysSd'this i oshacc_from_wvel thm &

The listing of assigned keys is colour coded to easily distinguish between pre-
programmed shortcuts (white), FAST-TCF scripts (light-blue), Macros (dark-blue) and

JavaScripts (dark-green)

Pre-programmed Shortcuts:

Defaults shown in bold, oa_pref name shown in brackets

View Controls

A/a - Autoscale (AUTOSCALE)

Autoscale Y axis (Y_AUTOSCALE)

p/p - Plot (PLOT)

[sPACE] - Plot (PLOT)

z/z - Zoom (ZOOM)

ngr/n=r — Zoom in (ZOOM_IN)

m-n/n_ " - Zoom out (ZOOM_OUT)

Blanking

B/b - Blank All (BLANK)

R/r - Reverse curve blanking (REVERSE)

u/u - Unblank all curves (UNBLANK)

Menus

Automotive Menu (AUTOMOTIVE_MENU)

Command Files Menu (CFILE_MENU)

¢c/c - Curve Menu (CURVE_MENU)

Curve Properties Menu (PROP_MENU)

Curve Table (CURVE_TABLE)

Display Menu (DISPLAY_MENU)

Edit Menu (EDIT_MENU)

Groups Menu (GROUPS_MENU)

Image Menu (IMAGE_MENU)

F/£ - FAST-TCF Menu (FAST_TCF_MENU)

Macros Menu (MACROS_MENU)

Maths Menu (MATHS_MENU)

Model Menu (MODEL_MENU)

Operate Menu (OPERATE_MENU)

Page Layout Menu (PAGE_MENU)

Preferences Menu (PREF_MENU)

Read Menu (READ_MENU)

Shortcut Menu (SHORTCUT)

Seismic Menu (SEISMIC_MENU)

Settings Menu (SETTINGS_MENU)

Style Menu (STYLE_MENU)

Title/Axes Menu (TITLE_MENU)
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Units Menu (UNITS_MENU)

Write Menu (WRITE_MENU)

Page Layout

1 - Page Layout Tile Tall (TILE_TALL)

2 - Page Layout Tile Wide (TILE_WIDE)

3 - Page Layout Tile Cascade (CASCADE)

4 - Page Layout Tile 1x1 (LAYOUT_1X1)

5 - Page Layout Tile 2x2 (LAYOUT_2X2)

6 - Page Layout Tile 3x3 (LAYOUT_3X3)

Miscellaneous

G/g - Create a new graph Window
(NEW_WINDOW)

T/t - Tidy Menus (TIDY_MENUS)

v/v - Change Curve Picking Group
(CURVE_GROUP)

Q/q - Swap to Quick Pick (QUICK_PICK)

PAGE UP - Next Page

PAGE DOWN - Previous Page

HOME - First Page

END - LastPage

Change edit to next point (EDIT_NEXT)

0 - Copy Axis Settings (COPY_AXIS)
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9.6. Preferences

Preferences

The Preference menu provides an
interactive editor for setting options
for T/HIS in the oa_pref preference
file (see Appendix H for more details
on the oa_pref file/options).

The preferences editor reads an
XML file that contains all possible
preferences and their valid options,
and allows you to change them at
will. In this example the user is
changing the background colour in
T/HIS.

Note that changes made in the
Preferences editor will not affect the
current session of T/HIS, they will
only take effect the next time it is
run.
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Preferences for T/HIS

E=_X|

File | Edi

FHAI programs
FD3FLOT
FHPRIMER
FREFORTER
FSHELL
SITHIS

‘ add_asci_

auto_regul

auto_upda
checkpoint
convert_ti

file_narmes
legend_col

line_width

datum_file

Marne:
Type:
Default:
Description:
Active:

“alue:

Preferences

Dismiss | Help |

this*add_ascii_zero
<logical=

FALSE

Automnatically add point

v &

FALSE -
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9.6.1. Save Preferences Popup

Save Preferences Popup

—i Save Preferences |_|J| X

The Save Preferences menu allows a means
to quickly save graph properties straight to
the oa_pref file. Graph Preferences:

_ Graph 1 Label Fort, Label 5.
The popup works by reading the graph Al
Lakel Fort, Lakbel =...

(defaults to Graph 1) properties to take m
preferences from. When a save button is RE2

pressed (Title, X Axis, Y Axis, etc..), the

Lakel Fort, Lakel =...
Second ¥ Axis, Labe.

menu will look for changes to the relevant Curve Label Fort, C...
preferences and print those preferences to RV | i Line Wicth,

the oa_pref file.

Global Preferences:
For example, by pressing on Display will
save (most of) the options setup in the
Display menu from the specified graph into
your oa_pref file.

Global Prefs
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9.7. PRIMER: Synchronising with PRIMER

PRIMER: Synchronising with PRIMER

Page Number

(=] Tools EHREPORTER
WIDCE

ynie [VE

T/HIS can be synchronised with PRIMER using a shared memory link. This means that a
post-processing model that is open in T/HIS can have its corresponding keyword file
open in PRIMER, and information can be exchanged between the two programs.

By default, no link takes place, but it can be opened in any of the following ways:

e Arunning T/HIS session starts a new PRIMER session using the stipulated model.

¢ Arunning PRIMER session starts a new T/HIS session using the stipulated model.
and

e Once alink is established, in either of the modes above, further models can be
opened and linked at will.

The link is symmetrical and bi-directional, with no concept of parent or child, and it can
be closed at any time leaving both programs running autonomously. What you can't do
at present is to link an autonomous, already running, T/HIS or PRIMER session with
another autonomous session.
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9.7.1. The PRE panel

The PRE panel

When running linked with PRIMER the Pre panel (invoked by pressing the PRIMER
button) shows the current status of the link. In this example we have four models open
in T/HIS, and in this example:

e Models 1 and 2 are currently open in PRIMER

e Model 3 is not open in PRIMER, but a keyword file has been found automatically.

e Model 4 is also not open in PRIMER, and T/HIS has not found a keyword file
automatically.

The file open/close options are

Status of

Opti
ption model

Action performed

T/HIS has found a keyword file automatically, add this
model to PRIMER

T/HIS cannot find a keyword file, browse for a filename
manually

ECLRENEE IS (N ot linked

LS (N ot linked

W= (Linked Model is linked with PRIMER session, disconnect it

There is a corresponding Post panel in PRIMER, with the same layout and functionality.

Effects of linking and unlinking models

In all cases:
e Linking or disconnecting a model does not affect that model's status in either
programme, both T/HIS and PRIMER will continue to run normally.

e Models may be disconnected and reconnected at will.

e When a model is deleted in T/HIS it is implicitly disconnected in PRIMER, but will
not be deleted from PRIMER. Similarly, if a model is deleted in PRIMER is will be
disconnected from T/HIS, but not deleted.

e The link logic attempts to keep model numbers the same in both PRIMER and
T/HIS, however it is possible to defeat this by opening additional models in one
programme but not the other. Doing so may cause the link to fail in some
respects (so it is not recommended!).

The PRE panel can be opened or closed at will without affecting the status of linked
models, it simply provides feedback about the current status and attributes of linked
models.
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Pre-Proc

4 model(=s), 3 with keyward files found, 2 open

M1 Heyweord file available Disconnect

b2 Heyword file available Dizconnect

! i} Heyweord file available Acdd to PRIMER:

[ma ][ weyword file nat found Find K file
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9.7.2. Locating keyword deck in T/HIS

Locating keyword deck in T/HIS

T/HIS can automatically locate an associated LS-DYNA keyword file to load in a linked
PRIMER session. Model name is written to the ztf file and if this model exists then it is
auto-loaded in PRIMER. If the .ztf file is missing, the approach depends on filename
convention:

If you use the Ansys / LST results filename convention (d3thdt, xtfile):

e T/HIS looks to see if there is a single LS-DYNA keyword file (.key/.k/.kby or a
.gz/.zip variant thereof) in the working directory and auto-loads it in PRIMER.

If you use the Oasys results filename convention (.thf, .xtf):

e T/HIS looks to see if a [job].thf has been loaded. If yes, T/HIS looks for a matching
[jobl.key/.k/.kby or a .gz/.zip variant thereof.

e If a[job].thfis not found, T/HIS tries a similar logic with a potential [job].xtf file.

e Failing all of that, T/HIS looks to see if there is a single LS-DYNA keyword file in
the working directory.

o The final fall-back, as always, is for you to manually select an input deck to load
in PRIMER.
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9.7.3. Highlight output database cards in PRIMER

Highlight output database cards in PRIMER

Most of the entity buttons in the Read Data panel have a dropdown option. If you click
on an entity with right mouse button Eéj an Edit in PRIMER option will be displayed.
This option will open PRIMER (if it is not linked already) and will highlight the database
cards required for this specific entity. You can turn on the required database cards with
relevant values and use them in your next LS-DYNA run to get results related to that
specific entity in T/HIS. PRIMER will always highlight the database cards for entities in
the same order as they are clicked in T/HIS. For more reference, see the images
mentioned below.

Stonewalls ¥  Springs ¥ Airbags ¥ Contacts ¥
Geo Contacts Seatbelts ¥ Retractors Sliprings
Reactions ¥  Joints ¥ X Sections ¥ Subsystems¥
Rigid Bodies¥ Spotwelds ¥ SPCs ¥ Boundarys ¥
FSls SPHs ¥ Tracers ¥ Pulleys ¥
ICFD CESE EM PBELAST ¥
Pres Tubes ¥ Bearings ¥ CURVOUT ¥

Hover text and Popup option are shown in the below images.
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<< Undock Read Data
LS-DYMA Groups Keyword T/HIS Curve
Bulk Data Keyboard C3V Screen

IS0 LS-PREPOST  DlAdem NASTRAM
CURVOUT Equation

EOR T BT sl v

StunewallsE] Springs ¥ Airbags ¥ Contacts ¥
[ Right click to edit output in PRIMER |

Reactions ¥  Joints ¥ X Sections ¥ Subsystems¥
Rigid Bodies¥ Spotwelds ¥ SPCs ¥ Boundarys ¥

SPHs ¥ Tracers ¥ Pulleys ¥

PBLAST
Pres Tubes ¥ Bearings ¥ CURVOUT =
Select Models Mew Model Reread Model
Output curve:|% (highest+1) |
Keyin : | |
<< Undock Read Data
LS-OYMA Groups Keyword T/HIS Curve
Bulk Data Keyboard CsV Screen

IS0 LS-PREPOST  DIAdem HNASTRAN
CURVOUT Equation

D T BT sl

Stonewalls ¥ Springs ¥  Airbags ¥ Contacts ¥
Seatbelts ¥

Reactions ¥  Joints ¥ X Sections ¥ Subsystems¥
Rigid Spotwelds ¥ SPCs v Boundarys ¥
Edit in PRIMER JSPHs ¥  Tracers ¥ Pulleys ¥
PBLAST v

Pres Tubes ¥ Bearings ¥ CURVOUT v

Select Models New Model Reread Model
% (highest+1) |

Output curve:

Keyin:| |

This feature is also available for multiple models. In case of multiple models, after you
click on "Edit in PRIMER", a model selection menu will be mapped which will give you a
choice to select the model for which you want database cards to be highlighted. The
model menu is shown in the image below.
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<= lUndock Read Data
LS-DYMNA Groups Keyword T/HIS Curve
Bulk Data Keyboard csv Screen

SO LS-PREPOST  DlAdem MASTRAN
CURWVOUT Equation

Global _v| Parts vIZYCUNA] WNodes ¥
Stonewalls ¥ Springs ¥ Airbags ¥ Contacts ¥

ntacts | Seatbelts ¥ Retractors Sliprings

Reactions ¥  Joints ¥ X Sections ¥ SubsystemsY

Rigid Bodies¥ Spotwelds ¥  SPCs ¥ Boundarys ¥

Sls SPHs ¥ Tracers ¥ Pulleys ¥

SE EM PBLAST
Pres Tubes ¥ Bearings ¥ CURVOUT ¥

Select Models Mew Model Reread Model

Output curve:|% (highest+1)

Key in : Applhy

—  MODELMENU =[]

CANCEL [ HELP.

T

M2

Model selection
menu will
appear in case
of multiple
models

After model selection, PRIMER will open and highlight the required database cards. You

need to turn on the database cards with relevant values so that these values can be
used in the next LS-DYNA run.
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[ PRIMER 17.0 - 617

EDIT DATABASE_<ascii option> in model 1

EDIT DATABASE _<ascii option in model 2

=% File Keyw ) Reset Al « Check /" Sketch # Only List ) Reset All  + Check /# Sketch oy v List +-0
[ Cancel | T Cooin cinen ATexEdt [Cancel) N copy i diRels A TextEdit
nclude: | M1 <Master fle> = Include: | M2 <Master filex =
[ DATABASE_(ASCI) in model 1 | [ DATABASE_(ASCII) in madel 2
Modify selected Modify selected  3.0E6
All on/off OT | B cu All on/off
ABSTAT v 7] 7] ABSTAT  [v/] 20E% 3v oY o
ATDOUT vl vl vl ATDOUT K - 7
AVSFLT v vl vl AVSFLT v | 7
BEARING v v v BEARING v v v
BNDOUT v vl vl BNDOUT || 20E% 3v ov o
CURVOUT v vl vl CURVOUT K - 7
DCFALL v vl vl DCFAIL v | 7
DEFGEO v v v DEFGEO v v v
DEFORC v vl vl DEFORC || 20E§ 3v ov o
DESTAT v vl vl DESTAT K - 7
DISBOUT v v v DISBOUT v v v
ELOUT v vl vl ELOUT || 20E§ R L I 0 0 0
GCEOUT v vl vl GCEOUT  [v/| 20E% 37 ov o
GLsTAT v/ 104 ov o+ o+ GLSTAT » /| 20Es 37 oY o
H30UT v v v H30UT v v v
JINTFORC v vl vl INTFORC || 2.0E-§] 3v ov o
MATSUM v vl vl MATSUM  [v/| 20E% 37 oY o
MOVIE v vl vl MOVIE K - 7
MPGS v v v MPGS v v v
NCFORC v vl vl vl NCFORC v - 7
NODFOR v vl vl NODFOR || 2.0E§ v od o
NODOUT v vl vl NODOUT || 20E§ 3+ o o+ 00 0
PBSTAT v v v PBSTAT v v v
PLLYOUT v vl vl PLLYOUT v | 7
PRTUBE v vl vl PRTUBE v - 7
RBDOUT vl vl vl RBDOUT  [v/| 20E% v od o
RCFORC v v vl RCFORC [v/| 20E% 37 oY o
RWFORC v vl vl RWFORC || 20E% 37 ov o
SBTOUT v vl vl SBTOUT  [v/| 20E% 37 ov o .
SECFORC v v v SECFORC [/ 206 3 oY o
SLEOUT v vl vl SLEOUT || 20E% 3y ov o L
SPCFORC v vl vl SPCFORC [/ 20E5 37 oY o X
SPHOUT v vl vl SPHOUT K - 7
SSSTAT v v v v SSSTAT v [v/| 204 3 oY o
SWFORC v vl vl SWFORC || 2.0E§ 3y oY o
TPRINT v vl vl TPRINT K - 7
e SooTar|  TRHST v vl vl TRHIST v - -
Updating SSSTAT

W Dimension tests de
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9.7.4. Synchronising Operations

Synchronising Operations

Load curves and data can be exchanged across the link using the following methods.
Like other Quick Pick commands this may be set as the current operations, or selected
from a menu of choices (as shown here) in response to a right-click.

Eciit..

Edit Label=. ..
Colour ...

Line iictth...

Line Style...
Symkal...

Edlit Curwve in PRIMER
Edit Ertity in PRIMER:

1 WEA]
JBJTTT?T

Dizmizz

Edit Load Curve in PRIMER

Select one or more curve to send to PRIMER. The DEFINE_CURVE Edit panel is launched
in the linked PRIMER session.

& white Bgd. | [ CURWE Abort Create
T 1 CURVE_SMOOTH rrp—
(AT | clRvE FUNCTION GiEEis Gl
Symhols RN incl scale & affs I CLRWE_FLC
1 CURVE_DUPLICATE
Irc:luche: h1 =hiaster fie= -
| | il 10 FUNCTION
I FUNCTION_TABULATED
LCID SIDR OFF & OFFO  DATTYP  LCINT Creste DEFINE_CURVE (model 1) |

Gota point Expaort

Imppott/Export

CLFVE(S)

Edit Curve Entity in PRIMER
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Select one or more curves to call up the corresponding Edit panel in PRIMER, so if for
example you clicked on a curve that was an acceleration for a node you would get the
NODE Editor in PRIMER or if you clicked on a contact force curve you would get the
CONTACT Editor in PRIMER.

Abort Modify Restore Criginal

Upiate MODE

Check Defn

Include: M1 =hlaster file=

Madify MODE 3108 (madel 13

_SCALAR _SCALAR VALLIE _MERGE |
Methiod:
Pick or type in coordinates -
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Abort madify

_ORTHO_FRIC| _oOFFSET

Cardz & -F

_MORTAR

. | _=type= data... |

_THERMAL _THERMAL data..

_SMOOTH | MPP | PP dats
SLAVE SIDE MASTER SIDE
SETYP: Set type METYP: Set type E
SEID:Mode et “ MZI0: Part id n
SBCHID: Box id ] MBCHEID: Box id m
SBOXID:Cortact Waly  NO MBOEID: Cortact Wal.y MO

SFs:Penalty factar
SET: Thickness walu

SFST. Thickness fac

SPR:Force output fla

SFM:Penalty factor
MST: Thickness valu

SFMT. Thickness fa

MPR:Force output fla

Friction sttributes
F=:Static friction
FO:Dynamic friction

[iZ:Fric Decay coef

W Vizoous friction

WEF Vizcous fric fa

FEF: Coulamb fric fa

Zeneral attributes
YDC: Mizcous dampi
BT:Birth time

DT:Death time

PERCHK: Small pen
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9.8. REPORTER: Integrating with REPORTER

REPORTER: Integrating with REPORTER

Page Number

(=] Tools [(ARePORTER [ PRIMER

/\rite v Mode

T/HIS 17.0 onwards can be linked to REPORTER with a shared memory link, allowing
reports to be interactively created and edited. For more information on this, see
REPORTER Integration .
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10. FAST-TCF
10.1. FAST-TCF Overview

FAST-TCF OVERVIEW

FAST-TCF is a scripting language for T/HIS. It is designed to be editable and backward-
compatible with previous versions of T/HIS. From T/HIS 9.2, FAST-TCF scripts can be
recorded and played back. The FAST-TCF scripts are plain text files, and are therefore
easy to edit and manipulate.
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10.1.1. New Features

NEW FEATURES

New Features for FAST-TCF version 11.0
Version 11 of T/HIS contains the following new FAST-TCF commands

e Support for DISBOUT data component
e Support for PLLYOUT data components
e style m" command for setting curve styles by model

New Features for FAST-TCF version 10.0
Version 10 of T/HIS contains the following new FAST-TCF commands

e Support for TRHIST data components

e Support for CPM_SENSOR data components

e New wildcard options for specifying curve tags
e Ouputting a range of curves to curve file

New Features for FAST-TCF version 9.4
Version 9.4 of T/HIS contains the following new FAST-TCF commands

e Support for DBFSI data components
e Support for TPRINT data components
e New "plot setup" commands

e New curve style options

New Features for FAST-TCF version 9.3

Because of the multiple graphs and pages available in T/HIS 9.3 additional commands
have been added to FAST-TCF 93 to define and position graphs and to generate multiple
images containing one or more graphs. Because of these new commands version 9.3
FAST-TCF scripts generated by T/HIS can not be used in previous releases.

e New commands have been added for generating and positioning multiple
graphs and pages.

e New commands for generating images containing multiple graphs and pages.

e New variables have been added for accessing the output values of the ERR
command.

e New built in variables "$run_nameN", "$run_titleN" and "$run_dirN" for multiple
models.

e New built in variable"$FTCF PATH"

New Features for FAST-TCF version 9.2
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FAST-TCF has been extensively revised to include almost all of the T/HIS commands. The
improved functionality does mean that old scripts may have to be changed to meet the
new standards.

NOTE: FAST-TCF is not 100% compatible with pre-version 9.1 input scripts:

e Variables have changed to allow more flexibility, but the old rule for filenames
(word1 + word2) has now been discontinued, filenames must all be one word

e Rigidwall command must now have "n" for the xtf file output (rather than
nothing at all)

e Shell and Solid effective strain must have the fourth word "eff" to distinguish
them from other types of strain that have been added

e No FAST-TCF defaults for plot setup - defaults are now the T/HIS standard ones

New features since version 9.1:

e Reading of keyword, csv, csv2, and bulk data files, keyboard entry

e Operation commands "order", "cat", "r_ave", "stress", "logx", "logx10", "translate",
"vector2D", "window"

e Variables are processed on a line by line basis

e Variables can be defined using curve properties - for example a variable could be
set to equal max of a curve, and then used to divide another curve

e Continuation lines added - defined using a "\" at the very end of a line

e Tabulation commands "yatmax" and "yatmin" added for Y values at maximum
and minimum X

e All extraction commands are supported: Boundary, Geo contacts, FSI, Joints, SPH,
Thick shells and so on

e All the missing components for previous data types are now supported

e Multiple data extraction on one line e.g. "node 100:last acc X"

e Multiple generic tagging and labeling of output curves using wildcard "*"

e Multiple curves can be operated upon in one line e.g. "oper ADD acc_* 10.0"

e Multiple curves can be plotted using wildcards "*" in tag names

e Integration point output can be changed

e Multiple models supported

e Extended plotting syntax for setting up plot defaults (grid colours, offsets, fonts
and so on)

e "Tabc" command for writing out tabulation data to a csv file

e '"plot" and "auto" commands added for use in interactive playback mode

e macro support for running FAST-TCF files on specific curves
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10.2. FAST-TCF Introduction

10.2.1. General Rules

General Rules

AW

Each line in the input file defines one data extraction or plot request

Long lines can be split into shorter ones using a continuation character "\" at the
end of each line

Space characters are used to divide the line into 'words'

The input script is NOT case-sensitive.

Unless detailed elsewhere in this manual, the first few (usually three) characters
of the first word on the line discriminate the request of a particular entity, and
the syntax which applies to reading in the remaining words on the line

If the first word on the line is not recognised, the program ignores it - it is treated
as a comment

The last words on the data extraction request lines allow options for filtering, Y-
axis scaling, HIC, average and a short reference tag (The tags may be used for
operation and plotting requests)

The last words on the plotting request line allow options for title, line style and
axis changes

A successful data extraction always has a curve outputted, if there is no output
(e.g. HIC, ERR) then a duplicate curve is outputted. This helps with tagging output
curves
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10.2.2. Running FAST-TCF

Running FAST-TCF

Automatic running

FAST-TCF is integrated into the T/HIS executable and can be accessed from the
command line or SHELL.

Command line syntax:

<this executable> -tcf=<FAST-TCF input file> -start in=<start
directory> -exit-batch <thf file name>

e.g. this93.exe -tcf=side impact.tcf -start in=e:\side impact\runl -
exit runl.thf

The <thf file file>, -start in, -exit and -batch syntax are all optional.
NOTES:

e If no THF file is specified then T/HIS will search the directory for the latest one
(*.thf).

e |f no THF file exists, then T/HIS will look for a d3thdt file (xtf file = xtfile).

e |If this does not exist then no thf or xtf input filename is passed to FAST-TCF, and
the input file is defaulted to ASCII

e The program runs in any directory you like (via the -start in command line
option). The FAST-TCF output files are created in that directory, and files written
out are relative to that directory.

Instead of opening a single model multiple models can be read using the command line
option

<this executable> -tcf=<FAST-TCF input file> -start in=<start
directory> -exit-batch -model list=<file name>

The -model 1ist expects a text file with a list of filenames (1 per line) to read into
model slots within T/HIS.

e.g e:\side imnpact\runl\runl.thf
e:\side imnpact\run2\run2.thf
e:\side_ imnpact\run3\run3.thf

e:\side_imnpact\run4\run4.thf

SHELL operation:

4217839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

In SHELL, click the Options... button below the T/HIS icon. Select the input data file,
FAST-TCF input script and any other required options as necessary. Press Run at the
bottom of the panel to launch T/HIS and automatically run the FAST-TCF script.

Interactive running

In the Tools menu within T/HIS, select the FAST-TCF option, then click on the Run tab in
the sub-menu that appears. This brings up the following menu:

The user can select the script file then
with play the whole file through, or
step through each command one by
one.

The FAST-TCF line appears in the top
dialogue box, and the translated T/HIS
line appears in the bottom box. The
line about to be sent to T/HIS appears
in red text.

To end the script prematurely, hit the
End button.

4227839

FAST-TCF Script 7 b4

Create Fun

Script Mame : daveWASEWEVWlarge_cur.inp E
Reread

Play Step End
FASTTCF input :
Fll model none
. rodel 1

part 3ttag curve_9 [abel T.E. - Part 3 : (Vase)
#
# Curve Style definitions

THIS command line :

; fcurve label #24 T E. - Part 1 : (Wase)
B curve tag #24 curve_7

fmodel set none

fmodel set 1

fmodel data par 2 TE #25

0 icurve label #25 T.E. - Part 2 : (Vase)
fcurve tag #25 curve_8

fmodel set none
imodel set 1

fmodel data par 3 TE #26
— fourve label #26 T.E. - Part 3 : (Vase)
i /curve tag #26 curve_9
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10.2.3. Input Files Needed, and Output and Intermediate Files
Created

Input Files Needed, and Output and Intermediate Files
Created

1. input_script is required at the start.

2. input_script .output is a file that contains the concatenated output from FAST-
TCF.

3. input_script tmp is a temporary file that FAST-TCF creates for translation. This is
merged after completion into input_script .output so if you see this file then FAST-
TCF didn't finish cleanly.

4. input_script .rep is a temporary report file of the FAST-TCF run. This is merged
after completion into input_script .output so if you see this file then FAST-TCF
didn't finish cleanly.

5. input_script .tcf are the commands passed to T/HIS from FAST-TCF. This is
merged after completion into input_script .output so if you see this file then FAST-
TCF didn't finish cleanly. The command lines contain special characters such as
\r, \m and \I. These are used internally in T/HIS and should be ignored by the
user.

6. input_script .sngval contains summaries of every curve outputted.

Other files will be made, such as postscript or bitmap plots, but these will have names
specified by the user.
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10.2.4. Debugging FAST-TCF Files

Debugging FAST-TCF files

Complicated FAST-TCF files will inevitably go wrong. There are a number of things the
user can do to help identify where it is going wrong. Assuming the command line syntax
is correct and the correct files are in the run directory, these typical procedures are as
follows:

Identifying errors using the interactive playback option in T/HIS:

Read the model(s) into T/HIS.

Read the FAST-TCF script into T/HIS under the "FAST-TCF > Run" sub menu.
Step through the FAST-TCF script manually, keeping an eye on how FAST-TCF is
translating the lines, and the output T/HIS is producing.

Identifying if FAST-TCF has found an error:

If FAST-TCF finds an error, then it is stored and T/HIS then resets the command
line and continues to translate the input file. If 10 errors are found then T/HIS
will stop at this line. You can set this error amount internally within FAST-TCF.
Once T/HIS has stopped, the errors are summarised in the command line box
and the terminal that T/HIS was run from. The number of warnings found is also
printed.

It should be obvious what is wrong, FAST-TCF checks numerous things, including:

o Whether T/HIS created the curve from the previous line.

o That the syntax is correct for all the data input lines (the data extraction
requests have additional checking to check the combinations of words
inputted is right).

o If the syntax is correct, whether it applies to the file being requested for
output.

o The output file exists in the directory for the data extraction.

Correct the input line error utilising the reference tables in this document if
applicable.

Identifying what errors T/HIS is giving:

Identify how many curves were outputted into T/HIS before things went wrong
(run T/HIS in graphical mode).

Place an exit keyword after the next input line. This should stop T/HIS just after
the line which is causing the file to fail.

Check what errors T/HIS is giving out. If it's not obvious what went wrong then
try another procedure.

Identifying if there are warnings or errors from FAST-TCF:

4247839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

e The errors are summarised once T/HIS has finished. They are printed in the
command line box and the terminal which T/HIS was run from.

o There will be a input_file .rep or input_file .output file in the directory which
contains any warnings or errors that FAST-TCF has detected. Make sure nothing
is obviously wrong with the input file using this report file.

e Theinput_file. tmp or input _file .output file contains the actual file inputted into
FAST-TCF after includes have been found and special characters removed. Check
this is correct and all the include files have been accounted for.

Identifying if FAST-TCF is processing the line correctly:

e It's possible that FAST-TCF has processed the line incorrectly. If so, open the
input file .tcf or input _file .output file to investigate what FAST-TCF is asking T/HIS
to do.

¢ Identify which line is going wrong using the above procedure, and then find this
section in the .tcf file. Input the entire tcf request for the line into the T/HIS
command box to step through what is being asked from T/HIS. This may
highlight where things are going wrong. The command lines contain special
characters such as \r, \m and \I. These are used internally in T/HIS and should be
ignored by the user.

Using PRIMER to check a FAST-TCF file:

e PRIMER has a FAST-TCF Check menu under the main Check menu. This can be
used to check the FAST-TCF file data requests against a certain keyword deck.

e Read the deck into PRIMER, and select Model > Check > FAST-TCF. Select the
FAST-TCF file and press Apply. Details can be found in the PRIMER manual.

e PRIMER will highlight any errors that have occurred with the input file with
regards to the keyword deck.

e The main PRIMER checks are if the line syntax is valid, whether the correct file is
being outputted, whether the relevant DATABASE_HISTORY is present and
whether the id. actually exists.

e Any errors will have to be corrected manually in PRIMER.

NOTE: If FAST-TCF has completed, then it may be necessary to open the input_file
.output file which has the all the output files concatenated together in different
sections.
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10.2.5. Creating FAST-TCF Files

Creating FAST-TCF files

The most obvious option is to
generate a FAST-TCF script
using a text editor such as vim
or wordpad. However, an
easier option is to use T/HIS as
normal, then generate a FAST-
TCF script to recreate the
curves currently displayed on
the screen from within T/HIS.

It involves a single button
click to produce a FAST-TCF
script that can recreate the
plot on the screen.

T/HIS internally stores the
history behind each curve;
noting which curves,
operations and data requests
were used to create each
curve. This means that the
user does not have to start
recording a command file, and
carefully record a script.
Instead the user can work for
as long as they like as normal,
then choose to generate a
FAST-TCF script to recreate the
plot on the screen by using the
FAST-TCF Create menu.

By default the FAST-TCF script
that is generated will contain
commands to reproduce all of
the graphs that are currently
defined in T/HIS. Instead of
reproducing all of the graphs
the FAST-TCF script can also
contain the commands to
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FAST-TCF Script 2 )4
| Create Run |
Apply
I EY S i0n03\this93\Debug\default inp

W All Pages
| Current Page
| Only Page
| All Graphs
| All Active Graphs

| Only Graph

Generate for

FASTTCF Script - Image Output  [w/

Format - 8 bit BMP (Compressed)
Filename - script_output bmp ]

FASTTCF Script © Curve Output

Filename : script_output.cur
| Unblanked Curves

| select Curves

]

FASTTCF Script - Curve Group Output [V
v All Curve Groups
| Select Curve Groups .
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generate a subset of pages or
graphs.

FAST-TCF Script : Image Output

This option can be used to add the commands to the FAST-TCF script to generate an
image of each graph/page that is selected for output. In addition to selecting the image
format a filename can also be specified that is used in the FAST-TCF script as the output
filename for images.

FAST-TCF Script : Curve Output

This option can be used to add commands to the FAST-TCF script to write curves out to
a T/HIS curve file. By default this option will add commands to the FAST-TCF script write
any curves that are unblanked in a graph to a curve file. Instead of writing all of the
unblanked curves out to a file the Select Curves option can be used to select a subset
of curves.

FAST-TCF Script : Curve Group Output

This option can be used to select additional curves for output to the FAST-TCF script by
curve group. If a curve is selected that is also unblanked in one of the graphs the
command to regenerate it are only added to the FAST-TCF script once. This option will
also add the commands to regenerate the selected curve groups to the FAST-TCF script.
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10.3. Page/Graph Layout and Selection
PAGE / GRAPH LAYOUT AND SELECTION

FAST-TCF scripts can contain commands to create and position multiple graphs. T/HIS
Pages can also be created and graphs moved between pages. By default T/HIS will
automatically create a single graph on the 1st 'Page’ when it starts. If a single graph is
required then the script does not need to contain any of the commands in this section.
If additional graphs are required then by default they will be created on the 1st Page
unless multiple pages have been selected.

Keywor | 2nd | 3rd 4th 6th 7th | 8th 9th
5th word wor | wor notes
d word| word | word word d d word

Set the page
layout to tile
wide

Set the page
layout to tile
tall

Set the page
- - - - - - layout to
cascade

Set the page
layout to 1 by
1 graphs per
page

Set the page
layout to 2 by
2 graphs per
page

Set the page
layout to 3 by
3 graphs per
page

Set the page
layout to (m)
by (n) graphs
per page

Set the page
layout to
custom

Add all graphs
to page (n)

wide

tall

cascad

x1 - F

Layout [page |2x2 - - - . . -

3x3

XY m n - - - -

custom

n all - - - - -
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none

Remove all
graphs from
page (n)

add

graph

Add graph (ID)
to page (n)

remov

graph

Remove graph
(ID) from page
(n)

Size

Set the page
sizetom by n
pixels

Size

auto

Set the page
size to
automatic

grap

total

Set the total
number of
graphs to (n)

Create

Create a new
graph

delete

all

Deletes all
graphs except
the first one.

delete

Delete graph
(n)

ositio
P n

n

x1,y1

X2,y2

Position graph
(n) with the
bottom left
hand corner
at screen
location
(x1,y1) and the
top right hand
corner at
(x2,y2). All
coordinates
should be in
the range 0.0
to 1.0.

select

all

Select all
graphs

select

Select graph
(n)

select

none

Deselect all

graphs
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axes

position

left

right

top

botto

Set the
position of the
left, right, top
and bottom
axis for graph
(n). The
positions
given should
be in the
range 0.0 to
1.0 or the
word 'Auto’.

n/ all

legend

position

left

right

top

botto

Set the
position of the
left, right, top
and bottom of
the legend for
graph (n) or all
graphs. The
positions
given should
be in the
range 0.0 to
1.0 or the
word 'Auto’

n/all

legend

format

<type>

Set the legend
format to one
of
column/default
full/off,
automatic,
floating for

graph (n)

n/all

legend

columns

Set the
number of
columnsin
the legend to
m (1 to 3) for
graph (n) or all
graphs

n/ all

legend

background

standar

d colour |

Set a
background
colour for the
floating

legend for
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graph (n) or all
graphs

n/ all

legsend
e y

transparenc

integer
(0-100)

Set the
background
transparency
for the
floating
legend for
graph (n) or all
graphs

n/ all

format

<type>

Set the x axis
unit format to
one of
automatic,
general,
scientific for
graph (n) or all
graphs

n/ all

format

<type>

Set the y axis
unit format to
one of
automatic,
general,
scientific for
graph (n) or all
graphs

n/all

y2

format

<type>

Set the second
y axis unit
format to one
of automatic,
general,
scientific for
graph (n) or all
graphs

n/ all

precision

Set the
number of
decimal places
displayed for
the x axis
\values to (m)
in graph (n) or
all graphs

n/ all

precision

Set the
- - - number of
decimal places
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displayed for
the y axis
\values to (m)
in graph (n) or
all graphs

n/ all

y2

precision

m

Set the
number of
decimal places
displayed for
the secondy
axis values to
(m) in graph
(n) or all

graphs
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10.4. Input Syntax to Load Other Files

INPUT SYNTAX TO LOAD OTHER FILES

FAST-TCF has the option of reading in curve files and other FAST-TCF files nested within
the input file. T/HIS now writes out and reads in curve styles and internal tags. FAST-TCF
recognizes these tags if the user wishes to refer to them later on in the input file. If they
are relative then the include files must be relative to where T/HIS is running from.

Filenames can contain spaces, but if they do then they must be enclosed in quotes

e.g. read "c:\my documents\filename.cur".

Descriptionlkeyword ‘s’:::dnd third word onwards [notes
curves will be read in at this
bulk data _ . .
Bulk data |readb file - point in the file, and will be
numbered accordingly
Ir <row number
containing line labels>{Subsequent words can be
any of these 2 options.

csv1 ,

(X,Y,X)Y...) (LI csvfile jar <rgw ”Um?er If no options then assumes
CIMENATE EI3 reading x from column 1
labels> and no labels.

Xg <x start value> <x

interval> Subsequent words can be

xc <x values column _|@ny of the 3rd word options.

number> O nly one of the options XG
€sV2 readcsv2 BN Ir <row number SIMElAL el o LEse

(XY.Y.Y...) type 2 containing line labels> ,

If no options then assumes
ar <row number reading x from column 1
containing axis and no labels.
labels>
curves will be read in at this
point in the file, and will be
numbered accordingly
curve tags and styles are

T/HIS curve stored automatically

Curve file | ¢ name | through the $TAG and

$STYLE lines

NOTE: If the tag in the curve
file conflicts with an existing
tag, the tag is NOT read in
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curves will be read in at this

k
Keyword [readk 'eyword - point in the file, and will be
filename .
numbered accordingly
FAST-TCF will search for
. includes within includes etc
A7 inc mclude - FAST-TCF pastes the include
Include filename L . ) )
files into the final input file
as soon as they are detected
LS-PrePost readlspost  Ifilename - Reads in curves from an LS-
Curve file P PREPOST curve file
LS-PrePost readlsp x flename |- Reads in curves from an LS-
XY data file XY PREPOST XY data file
subsequent words can be
either of these 2 options
<channel number to |xg <x start
MEEees read> OR "<channel [|value> <x
Dl AL e gleeiem s name to read>" (must|interval>
filename Only one of
Lo gz these 2 options
e el be used
containing
X-axis>
Runs a JavaScript. If any
curves created by the
JavaScript are referenced by
levesaria following command in the
JavaScript |[java . PY. FAST-TCF script then the
filename

JavaScript should generate
curves tags for the curves

whih ccan then be used in
the FAST-TCF script.

Keyboard entry can also be added into the FAST-TCF file, allowing for simple curves to
be created in T/HIS. The keyword for this is keyboard . The order of the following words
is important, and must be adhered to (see below). The continuation line character is
useful here "\".

Keyword following (following -
word word
Xaxis x axis name |specifies the x axis label
Keyboard |yaxis y axis name |specifies the y axis label
label curve label [specifies the curve label
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xval,yval

xval2,yval2  |[no space between the x and y values, only a
xval3, yval3 |space between the pairs of values

etc

data

for example, to create an acceleration curve with a straight line at value 1.0:

keyboard title straight line \ xaxis time \ yaxis accn \ label straight line at 1.0 \
data 0.000000,1.000000 \ 1.000000,1.000000
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10.5. Input for Data Extraction Requests

INPUT FOR DATA EXTRACTION REQUESTS

Each data extraction request occupies one line, with the 'words' on the line separated
by space characters.

The line starts with a keyword and the required arguments follow, then any optional
requests can occur after the arguments (see later on in the manual).

ID can be a number or a name (enclosed in quotes
DYNA version supports it in the relevant output file.

), depending on whether the LS-

When writing out FAST-TCF scripts from T/HIS, there is an option in the 'Create' panel to
write entity names (when they exist) in place of numeric IDs into any generated script.

Multiple data requests

T/HIS 9.2 onwards supports multiple data output syntax. T/HIS will read the data in one
file pass, making it much quicker for larger runs. To use this in FAST-TCF you need to
specify the range using a colon (:) and it must be in a single word. As well as the
standard numbers you can use, there are some special words namely "all", "first" and
"last" (see example).

e.qg. whole model te lsda
(whole ,
total ener force Isda file
node 42 force y _dir
(node . . . .
. i.d. 42 force in y-direction
extraction) ( ) ( y )
node "end of roof" accel z
(node

. (i.d."end of roof") (z acceleration)
extraction)

node 100:1ast force y_dir

(node

extraction) all nodes from 100 (force in y-direction)

node all force y_dir

(node

. all nodes (force in y-direction)
extraction)

Potential Speedup for data extraction
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In some situations, it may be possible to speedup the data extraction routines for FAST-
TCF. A simple but effective change can be made to the FAST-TCF script such that it
improves the efficiency of data extraction by an order of N items.

An example can be seen below trying to extract various nodes, tag them and then label
it.

node 6600000
node 6600001
node 6600002
node 6600003
node 6600004

tag by6600000 label by6600000
tag by6600001 label by6600001
tag by6600002 label by6600002
tag by6600003 label by6600003
tag by6600004 label by6600004

(oo NN NN NNeN
KKK KK

While these are perfectly valid FAST-TCF lines and will parse correctly, these can be
rewritten into:

node 6600000
node 6600001
node 6600002

tag by6600000
tag by6600001
tag by6600002
node 6600003 tag by6600003
node 6600004 tag by6600004
label by6600000 by6600000
label by6600002 by6600002
label by6600003 by6600003
label by6600004 by6600004

O o0 o0oUT
KK KKK

Externally, to a real person, these lines can be seen as equivalent to the first example.
However, internally, it's another matter. In the first example, T/HIS would instead have
to process the first line, come out of the reading loop and then back into it again to
parse the second line and so on until completion. The change effectively allows T/HIS to
bundle all of the "node" commands together, allowing them to be read in a singular,
much more efficient pass and then apply the labels after this data extraction has been
completed.

In this example, "label" is the additional option that has been given to the read line,
however this would be the case for any other additional option. Unfortunately it's
important to note that this means that the speedup will only work if the read line does
not contain any additional options on it and the read commands are placed together
like in the example. Any additional options that you may have must be separated from
the read commands like the example above to work.

The speedup gained is directly linked with the number of items that are being read in so
while you would see some gain for a small number of items, the speedup is much more
noticeable when handling a large number of items.
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10.5.1. Selecting Models

Selecting Models

If T/HIS contains more than one model the data extraction commands will attempt to
read data from all the model that are currently selected. To specify which model to read
data from the following commands can be used

Keyword |second word|notes
n Select model "n" for reading data from
model all Select all models for reading data from
none Unselect all models
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10.5.2. Data Extraction Options

Data Extraction options

Specifying Files for data extraction

For some LS-DYNA data types results can be extracted from multiple files. By default
FAST-TCF scripts will extract data from the default T/HIS file type for each entity type
(see Data Sources). These defaults can be changed via the preference file.

Instead of using the default file any of the valid files types can be specified by using
either the define file keyword (e.g. define file LSDA) or by adding an extra line option.
When this occurs, FAST-TCF will take the extraction request from the specified type of
file - but only if T/HIS allows it.

Keyword S third word [notes
word
Isda
2SCii will always check that T/HIS can get the output from
define Ifile o this file, if not then the original default file will be
oF chosen (see data extraction table). This file can still
: be overwritten on the actual input line
default

e.g. node 42 displacement x

(read data from default file)

define file LSDA
node 42 displacement x

(read data from LSDA file)

node 42 displacement x ASCII

(read data from ASCII file)

Specifying components for Steady State Dynamics (SSD) analysis

For a SSD analysis LS-DYNA generates 2 data values, an amplitude and an angle, for
each component in the NODOUT and ELOUT parts of the LSDA (binout) file. By default
FAST-TCF will extract the amplitude for each data component but this can be changed if
required to extract the angle value.

second

Keyword third word |notes
word
: selects the amplitude value for all following data
amplitude
. requests
define ssd_comp :
anele selects the angle value for all following data
8 requests

4397839 LAST UPDATED 17 NOVEMBER 2024




T/HIS

e.g. define ssd_comp angle

(read angle value for all SSD analysis data components)

define ssd _comp amplitude

(read amplitude value for all SSD analysis data components)
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10.5.3. Defining Groups of Parts

Defining Groups of Parts

e second [following
Description keyword word words
Group definition |gdef group id  |partids
Add parts to . .
eroup gadd group id  |partids

1. The line starts with 'gdef' or 'gadd' and is followed by an integer for the group
i.d, and then parti.d. numbers separated by spaces, or for a range of parts -

separated by a "',

2. No options should be applied to this card, because all the words on the line are

written out as integers.

3. Theinputis on one line (which may result in a long line ... ). If the line is too long
(currently ~1000 characters) T/HIS will truncate the command and issue an error
message. The 'gadd' command is useful if the 'gdef' command is too long to

create a group on a single line.

e.g. gdef 1 1234
ggroup define (parts 123 and 4)
i.d. 1)
gadd 1 5678
(group add i.d. (parts56 7 and 8)
4417839
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10.5.4. Specifying Surfaces, Integration Points and Nodal
Locations for Data Extraction

Specifying Surfaces, Integration Points and Nodal
Locations for data extraction
Specifying Surfaces and Integration Points

From T/HIS 12.0 onwards, the syntax for specifying which surface or integration point to
read data from for Shells, Thick Shells and Beams has changed. These options are now
appended to data extraction as follows.

Shells and Thick Shells

;);tra TP extra word #2/notes

top

middle If no surface option is specified then the default (middle)
surface .

bottom surface will be used.

n

e.g. shell 99 stress xx tag curve_1
(read x stress for shell 99 middle surface)
shell 99 stress xx surface top tag curve_ 1
(read x stress for shell 99 top surface)

shell 99 stress xx surface 3 tag curve 1

(read x stress for shell 99 layer 3)

Beams

extra word

41 extra word #2notes

ipoint n Specifies the beam integration point to read data from

e.g. beam 99 stress x ipoint 1 tag curve_1

(read axial stress for beam 99 integration point 1)

Specifying in-plane integration points for Shells and Thick Shells
In recent versions of LS-DYNA it is possible to write out data at multiple in-plane

integration points for fully integrated Shells and Thick Shells for each through thickness
layer.
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For fully integrated solid elements data can also be written out for all 8 integration
points.

By default T/HIS will automatically read the average value for each element. If the
element isn't fully integrated then the data for the 1st point will be used, if it is fully
integrated and has multiple integration points then the average value will be calculated.

extra word
41 extra word #2|notes

Specifies the in-plane integration point to read data from.
ipoint n If this option isn't specified then the surface centre value

will be selected. If the element is fully integrated then the
average value will be calculated from all 4 in-plane values

e.g. shell 99 stress xx tag curve_l

(read x stress for shell 99 middle surface, centre value)

shell 99 stress xx ipoint 1 tag curve_1

(read x stress for shell 99 middle surface in-plane integration point 1)
shell 99 stress xx surface middle ipoint 1 tag curve_ 1
(read x stress for shell 99 middle surface in-plane integration point 1)

shell 99 stress xx surface 5 ipoint 2 tag curve_ 1

(read x stress for shell 99 layer 5 in-plane integration point 2)

Specifying integration points for Solids

In recent versions of LS-DYNA it is possible to write out data at all 8 integration points or
fully integrated solid elements.

By default T/HIS will automatically read the average value for each element. If the
element isn't fully integrated then the data for the 1st point will be used, if it is fully
integrated and has multiple integration points then the average value will be calculated.

extra word

41 extra word #2|notes
Specifies the solid integration point to read data from.

ipoint n If this option isn't specified then the centre value will be
selected. If the element is fully integrated then the
average value will be calculated from all 8 values

e.g. solid 99 stress xx tag curve_1

(read x stress for solid 99 centre value)
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solid 99 stress xx ipoint 1 tag curve_ 1

(read x stress for solid 99 integration point 1)

Selecting data at element nodal positions

In recent versions of LS-DYNA it is possible to write out data for Solid, Shells and Thick
Shells that has been extrapolated from the integration points to the elements nodes.

For Shells the values at all through thickness layers can be extrapolated to the nodes.
For Thick Shells the bottom surface values are extrapolated to nodes 1-4 and the top
surface values are extrapolated to nodes 5-8.

extra word
41 extra word #2|notes
node n Specifies the element node number to read data for

e.g. shell 99 stress xx node 3
(read x stress for shell 99 middle surface extrapolated to node 3)
shell 99 stress xx surface 5 node 1 tag curve_1
(read x stress for shell 99 layer 5 extrapolated to node 1)

tshell 99 stress xx node 7 tag curve 1

(read x stress for thick shell 99 top surface extrapolated to node 7)

solid 99 stress xx node 4 tag curve_l

(read x stress for solid 99 extrapolated to node4)
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10.5.5. Data Extraction Reference Table

Data extraction reference table

Data type Keyword [Second word [Third word C:ol:':h Description
[prlessure |- pressure
[vollume - volume
[ie] - internal energy
[in] - mass flow rate in
[ou] - mass flow rate out
min - mass in
mou - mass out
[tm] - total mass
[de]nsity - Density
sa - Surface area
[te]lmp - Gas temperature
rf - Reaction force
Airbag air Airbag id maf ] Mass flow rate
through fabric
mav ] Mass flow rate
through vent
Mass out through
mof - .
fabric
Mass out through
mov -
vent
Translational
tk - o
Kinetic Energy
dmp - Damping Energy
Average Particle
PP Pressure
if - Inflator Energy
[prlessure |Pressure
Airbag CPM maf Mass flow rate
Part Data ab_cpm_ Airbag id Part id through fabric
(ABSTAT cPMm) P2 Mass flow rate
- mav
through vent
ta Total area
‘[jun]blocke Unblocked area
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Ejt:_gmperat Temperature
ppr Press s+
npr Press s-
he Heat Convection
Energy
ev Enhanced Vent Flag
le Leak Energy
gas Gas Flow Rate
pvo Por Volume
pte Part Temperature
Airbag CV Part [unlblocke Unblocked area
Data ab_cv_pa |Airbag id Part id
LRI ba Blocked area
Ik Leakage
[prlessure |Pressure
[vo]lume [Volume
[de]nsity |Density
ie Internal Energy
in Mass flow rate in
Airbag [ou]t Mass flow rate out
Chamber Data |ab_cham | . . : tm Total mass
(ABSTAT_ CHAM beF alica=l FEle sa Surface area
BER) Ecregmperat Temperature
rf Reaction Force
- Translational
Energy
- Number of
Particles
Average Particle
PP Pressure
XC - X coord
yC - Y coord
Airbag Sensors |ab_senso . ZC - Z coord
Sensor id -
(CPM_SENSOR) |r VX - X Velocity
vy - Y Velocity
vz - Z Velocity
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vm - Velocity Magnitute
[prlessure |- pressure
[de]nsity - Density
[teImp - Gas temperature
np - N Particles
X Axial force
[nJormal i Shear forceinY
z Shear force in Z
y MomentinY
[mMloment |z Moment in Z
X Torsional moment
[stralin - Axial strain
o1 Bending energy:
end 1
Lenergy 02 Bending energy:
end 2
y Y rotation: end 1
y2 Y rotation: end 2
[rlotation Z1 Z rotation: end 1
z2 Z rotation: end 2
X Torsional rotation
V1 Y Bending
Beam Bea Beam id TUOIETE ETE |
Y Bending
y2 .
TSl momer'1t. end 2
1 Z Bending
moment: end 1
9 Z Bending
moment: end 2
. Axial collapse
[elnergy energy
i Internal energy
X Axial stress
[stre]ss Xy XY Shear stress
ZX ZX Shear stress
[eff] ] Effef:tive plastic
strain
[exx] - Axial strain
[e]xtra H#it Extra data ##
s dx Rglative Axial
displacement
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y Relative S -
Displacement
Relative T -
dz .
Displacement
rx Axial rotation
ry Rotation in S
rz Rotation in T
na Relative Axial force
ns Resultant S - Force
nt Resultant T - Force
ma Axial moment
ms Momentin S
mt Momentin T
axX Axial Direction X
axy Axial Direction Y
axz Axial Direction Z
SX S - Direction X
sy S - Direction'Y
Sz S - Direction Z
tx T - Direction X
ty T - Direction Y
tz T - Direction Z
[fx] - X Force
[fy] - Y Force
[fz] - Z Force
[mx] - X Moment
[my] - Y Moment
[mz] - / Moment
[dx] - X Displacement
[dy] - Y Displacement
Bearing bear Bearing id [dz] [ Z Displacement
[ax] - X Angle
[ay] - Y Angle
[az] - Z Angle
[Ifx] - Local X Force
[Ify] - Local Y Force
[Ifz] - Local Z Force
[Imx] - Local X Moment
[Imy] - Local Y Moment
[Imz] - Local Z Moment
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Local X

Boundary

Bou

Boundary id

- ] Displacement
Local Y
oyl ] Displacement
Local Z
flaz] ] Displacement
[lax] - Local X Angle
[lay] ; Local Y Angle
[laz] - Local Z Angle
X Applied X Force
fy Applied Y Force
fz Applied Z Force
[n]odal loads Applied Resultant
fm
force
Energy from
e .
applied force
X Applied X Force
fy Applied Y Force
[rilgid body |2 App:fej Z Forlce
loads b Applied Resultant
force
Energy from
e .
applied force
fx Applied X Force
fy Applied Y Force
[pIressure L App:feg Z Forlce
nodal loads [fm Applied Resultant
force
Energy from
e .
applied force
X BC motion X Force
fy BC motion Y Force
fz BC motion Z Force
Resultant BC
fm :
motion force
[rvlelocity r- |en Energy from BC
motion
body loads :
BC motion X
mx
Moment
m BC motion Y
y Moment
BC motion Z
mz
Moment
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BC Moment

mm Magnitude
X BC motion X Force
fy BC motion Y Force
. fz BC motion Z Force
[V]elocity
nodal loads lfm Resgltant BC
motion force
. Energy from BC
motion
X Current X coord
(cJoord y CurrentY coord
z Current Z coord
m Current Vector
X X Velocity
[ve]locity A . VeIoc?ty
z Z Velocity
CESE Element |cese_el/ |Element/ Point m Velocity Magnitude
or Point cese_pt |id X X Vorticity
[vo]rticity A Y Vort!c!ty
z Z Vorticity
m Vorticity Magnitude
[d]ensity - Density
[prlessure |- Pressure
Ec]emperatur - Temperature
pX X Pressure Force
1=solid,
2=shell, py Y Pressure Force
CESE FSI Drag [cese_fs 3=5012D, [dr]ag pz Z Pressure Force
e om Pressgre Force
Magnitude
pX X Pressure Force
py Y Pressure Force
pz Z Pressure Force
om Pressure Force
Part id (O if Magnitude
CESE Segment ,
Set Drag cese_ss |only one part [drlag VX X stcous Force
requested) vy Y Viscous Force
\Z4 Z Viscous Force
- Viscous Force
Magnitude
area Total Area
Contact Con/Sli |Contact id [florce Xa A Surface X force

450 /839

LAST UPDATED 17 NOVEMBER 2024




T/HIS

ya A Surface Y force
Za A Surface Z force
ma A Surface Force
Magnitude
xb B Surface X force
yb B Surface Y force
zb B Surface Z force
mb B Surface Force
Magnitude
A Surface X
Xa
moment
A Surface Y
ya
moment
A Surface Z
za
moment
[mo]ment
B Surface X
Xb
moment
B Surface Y
yb
moment
B Surface Z
zb
moment
A Surface Mass
[ma]ss
b B Surface Mass
N Total energy (A + B
surface)
. A Surface side
[elnergy energy
b B Surface side
energy
f Frictional energy
fx X force
fy Y force
fz Z force
fm Force Magnitude
[gleometric |mx Moment in X
my MomentinY
mz Moment in Z
mm Moment
Magnitude
X force
Cross section |[Cro/ Sec [Section id [florce y Y force
Y4 Z force
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Force Magnitude

[m]oment

Moment in X

Moment inY

N‘<><3

Moment in Z

Moment
Magnitude

[c]lentroid

X centroid coord

Y centroid coord

Z centroid coord

[a]rea

Area of section

EM Element,
Node or Point

em_el /
em_nd /
em_pt

Element /
Node / Point id

[co]ord

Current X coord

Current Y coord

Current Z coord

Current Vector

[cu]rrent

X Current

X Current

Z Current

Current Magnitude

[alfield

X AField

Y AField

Z AField

AField Magnitude

[bIfield

X BField

Y BField

Z BField

BField Magnitude

[e]field

X EField

Y EField

Z EField

EField Magnitude

[Ilforce

X Lorentz Force

Y Lorentz Force

N‘<><3N‘<><3N‘<><3N‘<><3N‘<><3N‘<><

Z Lorentz Force

3

Lorentz Force
Magnitude

[silgma

Sigma

[m]ur

Mu-R

[j]hrate

JHRate

[sclalp

Scalar Potential
(Node only)

EM Circuit

em_Ci

Circuit id

[v]oltage

voltage
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[ch]arge charge
[cu]rrent current
[d]resist Circuit Resistance
I Equivalent
Ulresist Resistance
[iInduct Inductance
, Mutual Inductance
[mi1] ]
(mi2] Mutual Inductance
2
[mi3] Mutual Inductance
3
[dv]oltage voltage
EM CircuitOD |em_cd [CircuitOD id
[dch]large charge
[dcu]rrent current
[delnergy Total Energy
[x]If X Lorentz Force
[yllf Y Lorentz Force
EM PartData |em_pd |PartDataid  |[Z]If Z Lorentz Force
[milf Lorentz Force
Magnitude
lilhe Joule Heating
Energy
[mg]e Magnetic Energy
[k]te Kinetic Energy
[plte Plastic Energy
v]oltage voltage
EM IsoPotOut |em_ip IsoPotOut id V] & &
[CJurrent current
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[cJurc

Contact Current

EM CircuitRes |em_cr CircuitRes id
[rlesc - Contact Resistance
Fline ! Contact Joule heat
rate
[a]reac - Contact Area
v]oltage - Voltage
EM em bo BoundaryOut Violtag e
BoundaryOut - id
[clurrent - Current
[a]rea - Area
[V]oltage - Voltage
EM . IsoPotConnOut
IsoPotConnOut|" "~ |id
el [ch]arge - Charge
[culrrent - Current
[r]lesd - Contact Resistance
[plower - Power
[e]nergy - Energy
[to]tvoltage |- TotVoltage
[o]cv - ocv
EM RandlesCell |em rc  [RandlesCell id Ld]ampvoltag_ T e
[cu]rrent - Current
[so]c = SOC
[fluncsoc - SOCFunc
[sh]iftsoc - SOCShift
[sulmsoc - SOCSum
[rO] - RO
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[r1]0 - R10
[c1]0 - Cc10
[te]lmp - Temp
Eck]t_Numbe - Ckt Number
Maximum
[m]xr - .
resistance
EM . RandlesIntshor
Randlesintshor [em_ri .
ccell tCell id
S [sIhc - Short circuits
[toc] - Total circuits
[tor] - Total resistance
[alrs - Area short
[vlc - Volume Current
EM RogoCoil |em_ro |RogoCoilid
[s]c - Surface Current
[m]f - Magnetic Field
[ruln - Run timestep
Timestep id
[cf]l - Condition timestep
[rb]c - Ratio
EM Global em_gl| [toltvoltage |- TotVoltage
RandlesCellTot [o]cv [ ocvV
id
id]ampvoltag_ DampVoltage
[cu]rrent - Current
[so]c - SOC
[fluncsoc - SOCFunc
[shliftsoc - SOCShift
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[sulmsoc - SOCSum
[rO] - RO
[r110 - R10
[c1]0 - c10
CENE : Temp
[vc2] - VC2
ve] - VC3
[r210 : R20
[r310 - R30
[c2]0 - 20
[c3]0 - 30
[ohp] ; Ohm Heat Power
Reversible Heat
e ] Power
ran'dlesCeIITot e
e recpl ] Power
[ohe] - Ohm heat energy
[rhe] ’ Reversible heat
energy
[ece] L Equivalent Capacity
energy
[es]e L Equivalent storage
energy
i Ext ckt Joule
redin | Heating
i Ext ckt Magnetic
GlobEnergy id |[ecm]e . Fnergy
Ext ckt Capacitor
[eccle L
Energy
[mjlh i Mesh conquctor
Joule Heating
[mm]e I Mesh conductor

Mag Energy
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BTG ] Air Magnetic
Energy
[tele - Total EM Energy
[tple - Total Plastic Energy
[tk]e - Total kinetic Energy
(ms]r ! Ma?<imum short
resistance
Randlesintshor
tid e ] I\!um.ber of short
circuits
[tnlc ] T'otal. number of
circuits
[tsr] ] ToFaI short
resistance
[tm]r ] Ma'ximum
resistance
RandlesIntshor
tTot id
[tsc] - Short circuits
[ttc] - Total circuits
[ttr] - Total resistance
[tals - Area short
[prlessure |- pressure
FSI FSI FSlid " X force
y Y force
[florce z Z force
m Force Magnitude
[po]rous - Porous Leakage
[m]ass - Mass Flux
. pX X Pressure Drag
ICFD Drag icfd_dr zjgtr;zé ;101:?; [dralg py Y Pressure Drag
pz Z Pressure Drag
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sum or if only

Pressure Drag

one part pm Magnitude
VX X Viscous Drag
vy Y Viscous Drag
\Z4 Z Viscous Drag
Viscous Drag
vm .
Magnitude
pmx MX Pressure Drag
pmy MY Pressure Drag
pmz MZ Pressure Drag
Pressure Drag
pmm Moment
Magnitude
VMX MX Viscous Drag
vmy MY Viscous Drag
vmz MZ Viscous Drag
Viscous Drag
vmm Moment
Magnitude
X Current X coord
v CurrentY coord
[c]oord
z Current Z coord
m Current Vector
X X Velocity
X Velocit
[ve]locity Y - y
z Z Velocity
ICF'D Node or !cfd_nd / Node / Point id m VeIocr‘cy'Magmtude
Point icfd_pt X X Vorticity
Y Vorticit
[vo]rticity Y - /
z Z Vorticity
m Vorticity Magnitude
[d]lensity - Density
[prlessure |- Pressure
t t
‘[a]empera uri Temperature
Temperature Area
[t_a]rea average
Average
Partid /0 for
. _ Temperature Sum
ICFD Temp icfd_th  [sumorifonly |[t_s]Jum average
Average
one part
[helat flux Average Heat Flux
[tot]al area Total Area
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[htlc ] Heat Transfer
Coefficient
X X force
[florce
Y Y force
V4 Z force
m Force Magnitude
X Moment in X
[m]Joment |y Moment in'Y
Z Momentin Z
Moment
m .
Magnitude
*CONSTRAINED_JOINT_STIFFNESS_GENER
ALIZED
an Phi angle
dt d(Phi)/dt
Joint Joi Joint id [phIi " Phi stiffness
moment
da Phi damping
moment
to Phi total moment
an Theta angle
dt d(Theta)/dt
[th]eta ” Theta stiffness
moment
da Theta damping
moment
Theta total
to
moment
. an Psi angle
[psli
dt d(Psi)/dt
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- Psi stiffness
moment
da Psi damping
moment
to Psi total moment
[gelneralized|en Total joint energy
*CONSTRAINED_JOINT_STIFFNESS_FLEXIO
N-TORSION
an Alpha angle
dt d(Alpha)/dt
[allpha " Alpha stiffness
moment
da Alpha damping
moment
- Alpha total
moment
an Beta angle
[be]ta dt d(Beta)./dt
- Beta stiffness
moment
da Beta damping
moment
to Beta total moment
an Gamma angle
[ga]lmma dt d(Gamma)/dt
Gamma scale
fa
factor
[flJexion en Total joint energy
*CONSTRAINED_JOINT_STIFFNESS_TRANSL
ATIONAL
xd X displacement
Joint Joi Joint id . |dxd d(X)/dt
[trlanslation ;
Al yd Y displacement
dyd d(Y)/dt
zd Z displacement
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dzd d(z)/dt
xsf X stiffness
xdf X damping
xtf X total
ysf Y stiffness
ydf Y damping
ytf Y total
zsf Z stiffness
zdf Z damping
ztf Z total
en Total joint energy
*CONSTRAINED_JOINT_STIFFNESS_CYLIND
RICAL
pd P displacement
dpd d(P)/dt
rd R displacement
dyd d(Y)/dt
zd Z displacement
dzd d(Z)/dt
psf P stiffness
[cy]lindrical pdf P damping
ptf X total
rsf R stiffness
rdf R damping
rtf R total
zsf Z stiffness
zdf Z damping
ztf Z total
en Total joint energy
Ece]mperatur X Temperature
s temperatu [Top Surface
re Temperature
[bolttom temperatu (Bottom Surface
re Temperature
Node No Node id X X Displacement
i Ee y Y D?splacement
nt z Z Displacement
m Displgcement
Magnitute
[V]elocity & VeIoc?ty
Y Velocity
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Z Velocity

Velocity Magnitute

[a]cceleratio
n

X Acceleration

Y Acceleration

N“<><3N

Z Acceleration

3

Acceleration
Magnitude

[c]loord

Current X coord

Current Y coord

Current Z coord

Current Vector

[blasic

Basic X coord

Basic Y coord

Basic Z coord

Basic Vector

[rlotation

X rotation

Y rotation

N‘<><3N‘<><3N‘<><

/ rotation

3

Rotation
Magnitude

VX

X rotational
velocity

Y rotational velocity

VZ

Z rotational
velocity

vm

Rotation Vel
Magnitude

ax

X rotational
acceleration

ay

Y rotational
acceleration

Z rotational
acceleration

Rotation Accel
Magnitude

force

X force

Y force

Z force

Force Magnitude

[e]nergy

Energy

Node Group

Ng

Group id

force

X force
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Y Y force
z Z force
m Force Magnitude
[K]inetic e - Kinetic energy
[iInternale |- Internal energy
[h]ourglass el Hourglass energy
[t]otal e - Total energy
[mx] - X momentum
[my] - Y momentum
[mz] - / momentum
[x] velocity |- Average X velocity
Part Pa Partid [y] velocity |- Average Y velocity
[z] velocity |- Average Z velocity
[am] - Added mass
[ma] - Mass
[ek] ! Eroded Kinetic
energy
: Eroded Internal
[ei] ;
energy
[klinetice |- Kinetic energy
Part grou Gro Group id
group P [iInternale |- Internal energy
[h]ourglass el Hourglass energy
[tlotal e - Total energy
[am] - Added mass
[alir ie Air Internal Energy
. Detn Product
[dJetprod ' Internal Energy
[o]ut i Outside Domain
Internal Energy
Particle Blast |Pbl PBlast id [a]ir - Air Translational
Energy
Detn Product
[d]etprod te Translational
Energy
Outside Domain
[o]ut te Translational

Energy
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[alir pr Air Pressure
Detn Product
LIS 208 P Pressure
[rles pr Resultant Pressure
[ar]ea - Surface Area
[alir X Air X Force
[alir y Air Y Force
Particle Blast Pbp Partid [alir 7 Air Z Force
Part T y Detn Product X
P Force
Detn Product Y
dletprod
[d]etpro Y Force
Detn Product Z
[d]etprod z Force
[rles Resultant X Force
[rles y Resultant Y Force
[rles Z Resultant Z Force
[ar]ea - Cross Section Area
[prlessure |- Pressure
[v]elocity - Velocity
[folrce - Force
Pulleys Pul Pulley id [sl]ip i Slip
[ra]te - Slip Rate
[an]gle - Wrap Angle
[folrce - Force
Retractor Ret Retractor id
[plullout - Pullout
[fvp] - Force v Pullout
Gelfn=] - Normal force
force
Rigid wall Rig / Wall |Wall id [x] force - Global X force
[y] force - Global Y force
[z] force - Global Z force
[elnergy - Energy
Rigid_seg |Wall id Segmentid |[[x] force |Global X force
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Rigid wall [y] force |GlobalY force

Segment [z] force |Global Z force

X X Displacement

[d]isplaceme

it Y Displacement

Z Displacement

Displacement
Magnitude

X Velocity

Y Velocity

[Vlelocity Z Velocity

Velocity Magnitude
X Acceleration

Y Acceleration

[a]cceleratio

N“<><3N“<><

Z Acceleration

n
Acceleration

Magnitude
X coord

3

[c]loord Y coord

Z coord
X rotation

Rigid part /
NRB

rpa/ nrb [Partid

Y rotation

NI [ X [N < | X

7 rotation

Rotation
Magnitude

X rotational
velocity

vy Y rotational velocity
Z rotational
velocity

Rotation Vel
Magnitude

X rotational
acceleration

VX

VZ

[r]otation
vm

ax

Y rotational
acceleration

Z rotational
acceleration
Rotation Accel
Magnitude

rpa/ nrb [Partid [dc]os 11 Direction Cosine 11

ay

az

am
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Rigid part / 12 Direction Cosine 12
NRB 13 Direction Cosine 13
21 Direction Cosine 21
22 Direction Cosine 22
23 Direction Cosine 23
31 Direction Cosine 31
32 Direction Cosine 32
33 Direction Cosine 33
Local X
X .
Displacement
[Id]isplacem Local Y
ent (local) Displacement
. Local Z
Displacement
e Local X Velocity
[ivlelocity Local Y Velocity
(local) _
z Local Z Velocity
Local X
X .
Acceleration
[la]lcceleratio Local Y
n (local) Y Acceleration
. Local Z
Acceleration
Local X rotation
Local Y rotation
z Local Z rotation
Local X rotational
VX
vel
- Local Y rotational
[IrJotation Zel 7 , I
(local) " ocal Z rotationa
vel
Local X rotational
ax
accel
Local Y rotational
ay
accel
Local Z rotational
az
accel
fo]rce - Force
Seat belt Sea / Bel [Beltid [fo]
[s]train - Strain
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[fvs] - Force v Strain
[llength - Current Length
XX Stress in XX
vy Stress in YY
7z Stress in ZZ
Xy Stress in XY
yz Stress in YZ
ZX Stress in ZX
[stre]ss i MAX principal
stress
MIN principal
mn stresz °
ms MAX shear stress
vm von Mises stress
- Average stress
(Pressure)
XX Strain in XX
vy Strain in YY
7z Strain in ZZ
Xy Strain in XY
yz Strainin YZ
Shell sh Shell id . = otrain in 2X
[stralin MAX principal
ma strain
. MIN principal
m! strairl1D °
sh MAX shear strain
vm von Mises strain
av Average strain
(kiR of Effef:tive plastic
strain
X Moment in X
[m]Joment |y MomentinY
Xy Moment in XY
SX Shear force in X
sy Shear force inY
[florce nx Normal force in X
ny Normal forcein 'Y
nxy Normal force in XY
[tlhickness |- Thickness
ifeeel ] Interpal energy
density
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[elxtra i Extra data ##
[plullout - Pull through
[wlarp - Warp Angle
[slkew - Skew Angle
Slipring Slp Slipring id [flriction - Friction Coefficient
[nJormal - Normal Force
belt1 - Side 1 Belt Force
belt2 - Side 2 Belt Force
XX Stress in XX
vy Stress in YY
Zz Stress in ZZ
Xy Stress in XY
yz Stress in YZ
ZX Stress in ZX
[strelss i MAX principal
stress
MIN principal
mn strest) °
ms MAX shear stress
vm von Mises stress
b Average stress
(Pressure)
Solid So Solid id = Stra!n !n XX
W% Strain in YY
7z Strain in ZZ
Xy Strain in XY
yz Strain in YZ
ZX Strain in ZX
[stra]in MAX principal
ma strain
. MIN principal
m strairF]) °
sh MAX shear strain
vm von Mises strain
av Average strain
: Effective plastic
[pla]stic ef vl P
[e]xtra H#it Extra data ##
SPC SPC SPCid [florce X X force
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Y Y force
z Z force
m Force Magnitude
X Moment in X
y MomentinY
[m]oment |z Moment in Z
m Momgnt
Magnitude
[d]ensity - Density
XX Strain in XX
yy Strain in YY
_ 7z Strain in ZZ
[stra]in —
Xy Strain in XY
yz Strain in YZ
ZX Strain in ZX
SPH SPH SPH id ef Effective Stress
XX Stress in XX
vy Stress in YY
[stre]ss 7z Stress in ZZ
Xy Stress in XY
yz Stress in YZ
ZX Stress in ZX
[llength - Smoothing Length
[a]xial Axial force

[s]hear Shear force
[llength  |Length
Failure (failed if >

[co]nstrained

[flailure 1.0)
[malximu |[Maximum failure
m value

Spotweld Sw Spotweld id [t]ime Failure Time
[a]xial Axial force

[s]hear Shear force
[llength  [Length
Failure (failed if >

[gelneralised|[flailure

1.0)
[malximu |Maximum failure
m value
[tlime Failure Time
[splotweld |[a]xial Axial force
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[s]hear Shear force
[llength  [Length
. Failure (failed if >
[flailure 1.0)
[malximu |Maximum failure
m value
[t]ime Failure Time
[m]oment |Resultant Moment
[to]rsion |Torsion
[a]xial Axial force
[s]hear Shear force
[llength  [Length
. Failure (failed if >
[flailure 1.0)
[malximu |Maximum failure
m value
[t]ime Failure Time
[so]lid [m]oment |Resultant Moment
[to]rsion |Torsion
ff DC Failure Function
of Normal Failure
Term
sf Shear Failure Trem
Bending Failure
bf
Term
[ar]ea Spotweld Area
[a]xial Axial force
[s]hear Shear force
[llength  |Length
[noln-local  [[failure Failure (failed if >
1.0)
[malximu |[Maximum failure
m value
[t]ime Failure Time
[a]xial Axial force
[s]hear Shear force
[llength  [Length
Geslerly | s Failure (failed if >
1.0)
[m]Joment |Resultant Moment
[to]rsion |Torsion
[tlime Failure Time
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ff

DC Failure Function

Normal Failure

nf Term
sf Shear Failure Trem
Bending Failure
bf
Term
[ar]ea Spotweld Area
[florce - Force
[e]longation |- Elongation
[fve] - Force v Elongation
[en]ergy - Energy
[m]lJoment |- Moment
[rlotation - Rotation
spring Sp/Da [springld [mvr] - Moment v Rotation
[x] force - Global X force
[y] force - Global Y force
[z] force - Global Z force
[mx] - Moment in X
[my] - Moment inY
[mz] - Moment in Z
[relnergy = Rotational Energy
[klinetice |- Kinetic Energy
[iInternale |- Internal Energy
[h]ourglass el Hourglass energy
Kinetic Energy
[Ckr] _ Ratio
[ir] ! Intgrnal Energy
Ratio
[mx] - X Momentum
[my] - Y Momentum
[mz] - Z Momentum
Subsystem Ss Subsystem id [[masst] - Total Mass
[massc] - Center of Mass
[massx] - X Center of Mass
[massy] - Y Center of Mass
[massz] - Z Center of Mass
. Inertia Tensor
fie11] ] Row11
. Inertia Tensor
[it12] _ Row12
. Inertia Tensor
[it13] ] Row13
47117839 LAST UPDATED 17 NOVEMBER 2024




T/HIS

Inertia Tensor
Row?21

Inertia Tensor
Row?22

Inertia Tensor
Row23

Inertia Tensor
Row31
Inertia Tensor
Row32

Inertia Tensor
Row33

Principal Inertia 111
Principal Inertia 122
Principal Inertia 133

Principal Directions
Row11

Principal Directions
Row12

Principal Directions
Row13
Principal Directions
Row21

Principal Directions
Row22

Principal Directions
Row23

Principal Directions
Row31
Principal Directions
Row32

Principal Directions
Row33

XX Stress in XX
vy Stress in YY
7z Stress in ZZ
Xy Stress in XY
yz Stressin YZ
zX Stress in ZX
MAX principal
stress

MIN principal
stress

[it21] -

[it22] C

[it23] -

[it31] -

[it32] -

[it33] -

[pi1]
[pi2]
[pi3]

[pd11] :

[pd12] :

[pd13] -

[pd21] :

[pd22] :

[pd23] :

[pd31] :

[pd32] :

[pd33] :

Thick Shell Thi/ Tsh [Tshell id [stre]lss

mxX

mn
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ms MAX shear stress

vm von Mises stress

b Average stress

(Pressure)

XX Strain in XX

vy Strain in YY

7z Strain in ZZ

Xy Strain in XY

yz Strain in YZ

ZX Strain in ZX
[stralin MAX principal

ma strain

. MIN principal

M strairF]) °

sh MAX shear strain

vm von Mises strain

av Average strain

: Effective plastic
[pla]stic ef vl P
[e]xtra H#it Extra data ##

X Current X coord
[dlisplacemey Current Y coord
nt z Current Z coord

m Current Vector

X X Velocity
[V]elocity 1 i Veloc?ty

z Z Velocity

m Velocity Magnitute

TRACERS Tr Tracer ID e otress in XX

vy Stress in YY

Zz Stress in ZZ
[stre]ss :

Xy Stress in XY

yz Stressin YZ

ZX Stress in ZX
EFP -

(de)nsity - Density

rvol - Relative Volume

ac[tive] - Active

[dt] - Time step
Whole model  IWh ] [‘k]inetic e | Kinetic energy

[iInternale |- Internal energy

[sw] - Stonewall energy
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- Joint internal

[jJointe -
energy

. Spring and damper

[splring e energy

[h]ourglass el Hourglass energy

[sylstemie | System damping
energy

[si] ] Sliding interface
energy

[ew] - External work

[rb] ] Rigid Body stopper
energy

[tlotal e - Total energy

[er] - Total/initial energy

[x] velocity |- Average X velocity

[y] velocity |- Average Y velocity

[z] velocity |- Average Z velocity

[cylcle time | Time per zone
cycle

[am] Added mass
%age Mass

lpm] _ increase

[ek] ! Eroded Kinetic
energy

: Eroded Internal

[ei] :
energy

eh] ] Eroded Hourglass
energy
Energy Ratio w/o

[ewoe] Eroded

[m]ass - Mass

[mpe] - Mat Plastic Energy

[mee] - Mat Elastic Energy

TneleT ] Mat Damage
Energy

[die] ] Dissipation Internal
Energy

[dke] ] Dissipation Kinetic
Energy

[de] - Drilling Energy
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7.4.5.1 Defining Surfaces / Integration points for data extraction

Some data components can be written out at multiple locations.

In recent versions of LS-DYNA it is possible for each element to write out multiple values
for some data components.

For fully integrated Shells and Thick Shells values can be written out for all 4 in-plane
integration points in each through thickness location. In addition to the integration
point values it is also possible to write out data that has been extrapolated from the
integration points out to the shells nodes.

For fully integrated solid elements data can also be written out for all 8 integration
points and values can also be extrapolated to the elements nodes.

To select these additional values the entity ID's specified in a FAST-TCF scripts can be
modified as follows.

n Average value for solid (default)
Solids n@Xx Value at integration point X (0 <X < 8)

n@-X Value at node X (0 <X < 8)

n Average value for shell (default)
Shells n@x Value at integration point X (0 <X < 4)

n@-X Value at node X (0 <X <4)

Average value for thick shell (default)

Pl n@Xx Value at integration point X (0 <X < 4)

n@-X Value at node X (0 <X < 8)

e.g. solid 10

(solid 10 - average value)
solid 20@5

(solid 20 - data from 5th integration point)
shell 20@-3

(shell 20 - data extrapolated to shells 3rd node)
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10.6. Units

UNITS

T/HIS 9.4 onwards can automatically add unit information to graph labels and it can
convert results from one unit system to another.

Each model in T/HIS can have a Unit System defined for it and a separate Unit System
can be defined for displaying results. T/HIS will automatically convert results from the
model Unit System to the display Unit System. T/HIS has 6 built in unit systems.

EQ;;:y stem Units

U1 m, kg, s

u2 mm, t, s

U3 mm, kg, ms
u4 mm, g ms
us ft, slug, s
ue m,t, s

Setting the unit system for a model

To set the unit system for a model

Keyword :f::dnd third word ‘fls::dth notes
U1 Set the unit system for model 'n' to U1
U2 Set the unit system for model 'n' to U2
u3 Set the unit system for model 'n' to U3
unit model U4 Set the unit system for model 'n' to U4
U5 Set the unit system for model 'n' to U5
U6 Set the unit system for model 'n' to U6
all as above  |Set the unit system for all models

Setting the DISPLAY unit system

To set the display unit system
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second

Keyword third word [notes
word
U1 Set the display unit system to U1
U2 Set the display unit system to U2
. _ U3 Set the display unit system to U3
unit display - -
U4 Set the display unit system to U4
us Set the display unit system to U5
U6 Set the display unit system to U6

Curve AXis units

By default T/HIS will automatically set the Unit System for any curves read from a model
to those of the model. In addition to setting the curve Unit System, T/HIS will

automatically set a unit type for the X and Y axis of the curve. These unit types are
maintained through curve operations so that the correct units can be displayed for each

curve.

The X'and Y Axis units for a curve can be manually set if required.

second|third .
Keyword additional words notes
word |word
curve #2 .
curve o curve l#lunit name ## ends the curve list
#1 Set the X axis unit for curves
cX #n
) #4# ends the curve list
= HHH Unit name . .
unit Set the X axis unit for all curves
curve #2 .
curve o curve l#lunit name ## ends the curve list
#1 Set the Y axis unit for curves
cy #n
) #4# ends the curve list
= HHH Unit name , .
Set the Y axis unit for all curves

The Unit name can be any of the following

| Time || Rotation || Momentum || Energy Den |
| Energy || Rot Vel || Density || Mass Flow |
| Work || Rot Accel || Stress || Frequency |
| Temperature || Length || Strain || Power |
| Displacement || Area || Force || Thermal Flux |
| Velocity || Volume || Moment || Force width |
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Accel || Mass || Pressure || Moment width |

|

| Viscosity || Thermal Diffusivity || Vorticity || Q Criterion |
| Current || Vec Potential || Magnetic Flux Vec || Elec Field Vec |
| Conductivity |

Curve Unit Systems

If a curve has been read in from any source other than a model then the Unit System
can also be set.

second(third -
Keyword '® ladditional words notes
word |word

curve #2 Unit .
curve | " e heslsystem ## ends the curve list
#1 4 Set the Unit System for curves
. #n name
unit cu U
N ## ends the curve list
L2 System .
Set the Unit System for all curves
name

Other UNIT options

If a CSV file is written out from within a FAST-TCF script (see FAST-TCF CURVE OUTPUT)
then by default it will contain rows containing UNIT information for the curves if UNITS
have been defined.

Some third party applications and scripts can not read T/HIS CSV files containing this
additional UNIT information correctly. The following option can be added to FAST-TCF
scripts to turn on and off the output of this additional information.

second |[third
Keyword notes
word word
unit cov on Turns on the output of UNIT information to CSV files
off Turns off the output of UNIT information to CSV files
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10.7. Curve Tags
CURVE TAGS

In FAST-TCF any operation that uses one or more curves as an input can reference the
curve using either the curve number or a curve tag. The use of curve Tags is strongly
recommended as it enables scripts to be easily modified and sections added /
deleted without having to renumber all the curve references within the script.

Curve tags are defined for a curve by adding the keyword TAG to the data extraction
command followed by the tag.

e.g. node 42 force y dir tag curve 1
, forceiny- tag the curve as
(node)  (i.d. 42) (force In'y (tag the c
direction) curve_1")
node "end of roof" accel z tag point_2

(node) (i.d. "end of roof") (z acceleration) '(|tag.the surve as
point_2")

Tags cannot begin with a numeric character, e.g. tag 1 curve is not allowed.

If a tag is not specified for a curve then FAST-TCF will automatically generate a tag for
the curve using the T/HIS curve number.

The tag for a curve can be redefined at anytime within a script using the "tag"
command (see Setting curve Labels, Titles and tags ) for more details. Once a curve tag
has been redefined the original definition should not be used in any following
commands - a curve can only have 1 tag defined at any time.

Tagging curves from a T/HIS curve file

Curves read in from a T/HIS curve file can be tagged by refering to each curve in the file
using a negative number:

e.g. tag -1 curve 1

(1st curve in the curve
file)

tag -2 curve_ 2

(tag as "curve_1")

(2nd curve in the curve

file) (tag as "curve_2")

If curves are read in from a T/HIS curve file then then the FAST-TCF tag will be generated
using the following rules.
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1. If the data extraction command contains a tag option then that tag will be used
(as above).

2. If the curve file contains curve tags then they will be used if the data extraction
command DOES NOT contain a tag option.

3. If no tags are specified in the file or in the data extraction command then T/HIS
will automatically tag each curve as '#' where # is the internal T/HIS curve
number.

In the third case, if for example there are three curves already in T/HIS, the curves read
in from the curve file will be tagged as '4','5', '6', '7', etc. This limits how you can refer to
these curves since would not be able to multiply two curves together. For example the
command op mul 4 5 tag new curve would multiply the curve tagged as '4' by the
number 5, not by the curve tagged as'5'.

To avoid this limitation you will need to tag your curves using either the syntax
explained above or by specifying a tag in the curve file.

Tagging multiple curve outputs

From T/HIS 9.2 onwards, multiple curve outputs can be generated from one FAST-TCF
input line. Curve tags and labels can be specified for multiple curves using the following
special syntax (note this only works on multiple curves):

e If the user specifies a wildcard in the tag or label (a "*"), then FAST-TCF will
substitute the wildcard for the number of the curve outputted (starting from 1).
e If the user specifies a "##" then the entity ID is substituted in its place which is
useful if the user knows what entities are expected on output.
node

€.9. 5.1ast accel mag tag node_* lab Head Accn *
(node IDs. 5 (accel tags = node_1, labels = Head Accn 1, Head Accn
to last) mag) node_ 2, etc 2, etc
node 10:20 accel mag tag node_## lab Head Accn ##
(nodes 10 to (accel tags = node_10, labels = Head Accn 10, Head
20) mag) node_11, etc Accn 11, etc
Using Wildcards

A number of T/HIS functions and operations can be applied to multiple curves in a
single command by specifying multiple curve tags using wildcards.

From T/HIS 10.0 onwards the following wildcards are supported

Wildcard |{Matches

* 1 or more characters
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? a single character

[a-e] matches a single character against a range of characters, 'a','b','c','d" or 'e

[abc] matches a single character against a list of characters, 'a’, 'b' or 'c'

e.g. operate multiple x disp * 10 tag X mul *

(Multiple all curves with a tag starting with "x_disp_" by 10 and tag the outputs as
x_mul_1, x_mul_2 ... - see PERFORMING FAST-TCF CURVE OPERATIONS for more
details)

display x_disp_ *

(Display all curves with a tag starting with "x_disp_" - see Curve Display for more
details)

copy curve_file.cur x_disp *

(Write all curves with a tag starting with "x_disp_" to a file called "curve_file.cur"-
see FAST-TCF CURVE OUTPUT for more details)

csv curve file.csv curve_1? curve 3[0
-3 ]

Write curves with tags curve_10, curve_11, curve_12 .... and curves with tags
curve_30, curve_31, curve_32, curve_33 to a CSV file called "curve_file.csv"- see
FAST-TCF CURVE OUTPUT for more details)

Using Curve Numbers

Although it is not recommended curves can be referenced using the internal curve
number instead of the curve tag. If for example the 1st curve generated by a script has
the tag "curve_1" then the following 2 commands are identical.

e.g. operate multiple curve 1 10 tag x_mul *

operate multiple #1 10 tag x mul *

If curve numbers are used within a script then T/HIS will automatically offset the curve
numbers in the script by the number of curves T/HIS already has defined before the
script is executed.

e.g. operate multiple #1 10 tag x mul *

would multiply internal curve number 1 by 10 if T/HIS didn't contain any curve
definitions when the script was run.

If T/HIS already contained 100 curves then the same command would multiple internal
curve 101 by 10.

This means it is possible to play a script containing curve numbers multiple times within
a session without having to either delete all the existing curves or modify the script each
time.
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Tagging the most recently created or highest ID curve

The most recently created/edited curve or the curve with the highest ID can be tagged
with the specific commands "recent" and "highest".

e.g. tag recent curve_tag 1

tag highest curve_ tag_ 2

These commands won't be written out automatically into a FAST-TCF script, so will need
to be added manually. It is worth noting that if a curve tag starts with "recent" or
"highest", then any command intended to change the tag would instead be
interpreted as setting the tag of the most recent or highest ID curve, as in the above
example. It is therefore recommended that curve tags should not start with "recent" or
"highest".
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10.8. Curve Groups
CURVE GROUPS

Curve groups can be defined within FAST-TCF scripts using the egroup keyword. After a
curve group has been defined in a FAST-TCF script it can then be used as an input to
some FAST-TCF commands. Each curve group should be given a unique name within the
FAST-TCF script.

Keyword SEE Third word following

notes
word word

Create a curve group called
"name". If the name contains any
spaces then it should be enclosed
in quotes ("name with space")
Adds a list of curves to the curve
group called "name". If the name
contains any spaces then it should
be enclosed in quotes ("name with
space"). The curve list should be a
list of curve tags.

Removes a list of curves from the
curve group called "name". If the
name contains any spaces then it
should be enclosed in quotes
("name with space"). The curve list
should be a list of curve tags.

Create name =

add name curve list
cgroup

remove name curve list

e.g. cgroup create group_1

(Create a curve group called "group_1")

cgroup add group 1 curve 1 curve_ 2

(Add curves with tags "curve_1" and "curve_2" to group "group_1")
cgroup create "Group 2"

(Create a curve group called "Group 2")

cgroup add "Group 2" curve_ 1%

(Add all curves with a curve tag containing "curve_1" to group "Group 2")

cgroup remove "Group 2" curve_ 11

(Remove curve with tag "curve_11" from group "Group 2")
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To use a curve group as the input to another FAST-TCF command the curve group name
is preceeded by an &. If a curve group name contains spaces then the name should be
enclosed in double quotes and the & should be before the first ".

e.g. operate multiple &group_ 1 10 tag output *

(Multiple all curves in curve group "group_1" by 10 and tag the outputs as
output_1, output_2 ....)

operate multiple &"Group 2" 10 tag output_ *

(Multiple all curves in curve group "Group 2 " by 10 and tag the outputs as
output_1, output_2 ....)

Curve Groups can currently be used

e Asthefirst curve input in all of the operate commands

e Within the list of curves specified as input to curve range functions.
e To select a group of curves for the display command.

e When outputting curves to T/HIS curve files and CSV files.
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10.9. Performing FAST-TCF Curve Operations

PERFORMING FAST-TCF CURVE OPERATIONS

Description keyword [following words

Curve A oper command + necessary words (depending|
operation P on operation)

Many curve processing operations and functions are available. The syntax is common
for all types of curve operation:

1. The first word is oper and is followed by:

2. The operation/function name e.g. ADD, INT.

The required number of arguments for the operation, e.g. ADD requires two

arguments, a curve and either a curve or a value.

The remainder of the line may contain optional requests.

Any optional requests can occur after the arguments.

Curve numbers must be in the format: #<curve number>

An output curve is always needed - for operation commands such as hic, hicd,

tti, 3ms, err, the curve will be copied and the operation is executed on the

copied curve.

8. A curve tag containing a wildcard or a curve group can be specified as the first
curve input for any curve operation. If a curve tag contains a wildcard or if a
curve group is specified then the curve operation will be repeated for each curve
that either the tag matches or is in the curve group.

w

Nou bk

label Hic-ed node

e.g. oper hic node_acc 1.0 15E-3 acen
. _ (15ms
(hic) (curve tag) (scale=1.0) period) (label)

In T/HIS 9.2 onwards, the user can operate on multiple input curves (only the first
curve can be multiple at the moment) using the wildcard "*". For example, to multiply
all curves starting with the tag acc :

e.g. oper mul acc¥* 9810.0

(multiply) (on all curves with tag acc*)
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10.9.1. Standard Operation Commands

Standard operation commands

Description |kevword operation|following|following additional B —
P y command|word #1 |word #2 words
Absolute
oper abs curve #1 |- -
value
curve #2 or
Add Y oper add curve #1 -
constant
curve #2 or
Add X oper adx curve #1 -
constant
X Max
value / i
"3uto” Input requires
x min value / |y min value all 4 values,
Clip curve |oper cli curve #1 | N y" \ "auto" sets the
auto / "auto
value
y max automatically
value /
Hautoll
Combine oper com curve #1 |curve #2 -
Concatenate|oper cat curve #1 |curve #2 -
Derivative [|oper dif curve #1 | -
reference Convert a curve
db oper db curve #1
value to dB
Apply narrow
narrow band A
weightin
db(A) oper dba curve #1 5Mtng
Apply octave
octave band A
weighting
. . curve #2 or
DivY oper div curve #1 -
constant
. . curve #2 or
Div X oper dix curve #1 -
constant
Value is stored
Error .
. oper err curve #1 |curve #2 - with the output
calculation
curve
Integral oper int curve #1 |- -
Least
oper Isq curve #1 |- -
squares
Map oper map curve #1 |curve #2 -
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Mul Y

oper

mul

curve #1

curve #2 or
constant

Mul X

oper

mux

curve #1

curve #2 or
constant

Normalise

oper

nor

curve #1

Octave

oper

oct

curve #1

octave

rms

linear

Convert a curve

db

from "narrow"

mean

linear

band to either

db

Octave or 1/3rd

third

rms

linear

Octave bands.

db

Value for each

mean

linear

band can be

db

calculated
using either
mean or RMS
values, and the
input can
either be linear
or in dB.

Order

oper

ord

curve #1

Reciprocal

oper

rec

curve #1

Reverse

oper

rev

curve #1

Rolling
average

oper

r-av

curve #1

averaging
window

If the averaging
window is
undefined or
set to 0.0 then
the y-values at
each point are
calculated by
averaging all of
the proceeding
curve points.

If the averaging
window is set
to T then the y-
values at each
point are
calculated by
averaging
between -T/2
and +T/2.
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smoothing Factor must be
Smooth oper smo curve #1 - :

factor an integer

n r n r
Stress oper str curve #1 ,,t ue. © A

engineering

curve #2 or
Sub Y oper sub curve #1 -

constant
Sub X oper SuUX curve #1 [ Ve #2or |

constant
Translate |oper tra curve #1 [Xvalue Y value
Vector 2D  |oper v2d curve #1 |curve #2 -
Vector mag |oper vec curve #1 |curve #2 curve #3

lead in
Window o win Ccurve #1 "han", cos", l(lonl)'ll for [Writes out 2
exp cos curves
option)
7ero curve Shifts curve to
oper zer curve #1 |- - 0,0 (XandY
(X and Y) P (
values)

Zero curve oper e 5 curve #1 |- I Shift curve to
(X only) P - 0,Y (X only)
Zero curve oner B curve #1 |- I Shift curve to
(Y only) P ~ X,0 (Y only)
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10.9.2. Maths Operation Commands

Maths operation commands

L operation|following|following additional I
command|word #1 |word #2 words

Arc cosine [oper acos curve #1 |- -

Arc sine oper asin curve #1 |- -

Arc tangent [oper atan curve #1 |- -

Cosine oper cos curve #1 | -

Log base 10 |oper log10 curve #1 |- -

Log base 10 oper log10x curve #1 |- -

(X)

Natural Exp |oper exp curve #1 |- -

Natural log |oper log curve #1 |- -

:\)l(a)ltural log oper logx curve #1 |- -

Power oper pow curve #1 [nth power -

Sine oper sin curve #1 |- -

Square root |oper sqr curve #1 |- -

Tangent oper tan curve #1 |- -
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10.9.3. Automotive Operation Commands

Automotive operation commands

. Operation|Following |Following|Additional
Description |Keyword command|word #1 word #2 |words Notes
Delta V oper acu curve #1 offset time period
wordé =
acceleration
Acceleration conversion
. . Accn X Accny  |ACCn Z cUrve e ctor
severity oper asi
. curve # curve # |# T
index word?7 = x limit
word8 =y limit
word9 = z limit
Butterworth t off
.u e oper but curve #1 cuto order
filter frequency
C60 filter oper c60 curve #1 - -
C180 filter |oper c180 curve #1 - -
C600 filter |oper c600 curve #1 - -
C1000 filter |oper c1000 curve #1 - -
Label ,
time d?s (Ta ed on [l [ s
Clip value |oper cva curve #1 . play with the output
window |screen
. curve
(optional)
/
Exceedence |oper exc curve #1 auto /pos|
/ neg
Fir filter oper fir curve #1 - -
division Value is stored
Hic oper hic curve #1 scale time period |with the output
factor curve
division Value is stored
Hicd oper hicd curve #1 scale time period |with the output
factor curve
word6 = Fzc
tension
word7 = Fzc
Neck injury .. Shear curve |Axial Moment compression
T oper nij
criteria # curve # |curve # word8 = Myc
flexion
word9 = Myc
extension
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word10 =
Distance from
joint

Regularise |oper reg curve #1 newdt |
value
word6 =
Horizontal
distance
: Accn X Accny  [Yaw rate word7 = Lateral
[k oper el curve # curve # |curve # distance
word8 = Head
to vehicle
distance
: Upper rib  [Lower rib [Lower spine Vélue s stored
TTI oper tti with the output
curve # curve # |curve #
curve
V|§c01.15 constant ECER95
criteria oper VC curve #1 A constant B method
ECER95
\cl:?tc;'l:asllHS oper vC2 curve #1 ;onstant constant B (IIHS method
Curve Value is stored
Correlation |oper corr strict curve #1 |[curve #2 with the output
(strict) curves
Curve Value is stored
Correlation |oper corr loose curve #1 |[curve #2 with the output
(loose) curves
Weighted
Integrated Value is stored
Factor Curveloper wif curve #1z  |curve #2 |- with the output
Correlation curve
(WIFAC)
X Velocity
Occupant X curve # or
Load .__|Input
o oper olc Acceleration : - -
Criterion curve # velocity
(OLC) as
constant
word6 = Fzc
. ) Critical Force
Tibia Index i Axial curve M ; Y Moment —
(T1) oper i Oment \-yves  [Word7=Mrc
curve # Critical Bending

Moment
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10.9.4. Seismic Operation Commands

Seismic operation commands

Description |kevword operation{following|following additional e
P y commandjword #1 |word #2 words
Accn to dis
P oper ad curve #1 | -
spectra
Accn to vel
oper av curve #1 |- F
spectra
Disp to vel
P oper dv curve #1 | -
spectra
Disp to accn
P oper da curve #1 | -
spectra
Vel to dis
P oper vd curve #1 | -
spectra
Vel to accn
oper va curve #1 |- F
spectra
Baseline
. oper blc curve #1 | -
correction
Design broadenin
8 oper ds curve #1 & -
spectrum factor
FFT oper fft curve #1 | -
Non
cumulative |oper ncp curve #1 |curve #2 -
P.R.
Sampling
Response . sampling must be
oper rs curve #1 |damping factor
spectrum P ping factor either 30
or 70
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10.9.5. Range of Curve Operation Commands

Range of curve operation commands

Description |kevword operation|following|following additional I
P y commandjword #1 |word #2 words
"##" ends
curve #2 to
Average oper ave curve #1 ## the curve
curve #n .
list
"##" ends
curve #2 to
Envelope oper env curve #1 #i# the curve
curve #n .
list
"##" ends
. . . curve #2 to
Minimum  |oper min curve #1 #H# the curve
curve #n .
list
"##" ends
. curve #2 to
Maximum [oper max curve #1 ## the curve
curve #n .
list
curve #2 to ## ends
Resultant |oper res curve #1 # the curve
curve #n .
list
curve #2 to ##" ends
Sum oper sum curve #1 H# the curve
curve #n .
list
curve #2 to i GIEE
Sum oper sum curve #1 it the curve
curve #n list
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10.10. Applying Extra Options to Data Requests

APPLYING EXTRA OPTIONS TO DATA REQUESTS

Extra options can be used after a data component extraction, or a curve operation.
After the basic request for a particuar component and particular entity have been
made, the following extra data on the line is recognised to manipulate the curve further.
This includes options to label a curve, scale it, write it out and so on.

Each request is executed in the order on the line, if the curve label is used, it must be
the last input on the line.

e.g. no 54 accel mag gsgoggoo yse hic izl:nHead
(node i.d. (obtain hic
accel ma scale x and curve label
54 ( 8 ( y) value) ( )
no 1 accel mag filter c60 append output.cur
(nodei.d. 1) (accel mag) (filter with C60) (append the curve to a file)
no 1 accel mag tag node_1_ acc

(nodei.d. 1) (accel mag)

(tag the curve "node_1_acc" for ease of use later in the

script)
e e"“fa following word (following word
Description |option notes
#1 #2
word
Curve is squared and
then square rooted to
Smsiclip 3ms ] ] removg -ve values
Curve is truncated
around 3ms values - only
3ms part is left
Append into i ] Appends into curve file, if
file app fiename it doesn't exist - create it
Combine com curve #2 - EVELILE IR 1 W e
value curve #2
Copy will overwrite any
Copy into file |cop filename - previous instance of the
file
Error function|err curve #2 -
Curve is squared and
hic, then square rooted to
HIC hic15, | - remove -ve values, an
hicd identical curve is
outputted
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fir

c60
Filtering fil c180 -
c600
c1000
X scale factor |xsc scale factor -
Y scale factor |ysc scale factor -
Label lab label word #1 label word #2 etc Keyword and label must
be at the end of the line
Invalid words: "style",
Reference tag |tag tag word - "xax”, "yax", "title"
ASCII file ASC ] i
request
LSDA file LSD ] i
request
THF file THE ] ]
request
XTF file TE ] ]
request

Using extra options on multiple curve outputs

From T/HIS 9.2 onwards, multiple curve outputs can be generated from one FAST-TCF
input line. Unfortunately most of the extra options displayed below will NOT work on
these multiple outputs. However, support has been added to allow tagging and labeling
of all the multiple curves outputted in one go (see Tagging multiple curve outputs).
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10.11. Setting Properties for Curves

Setting properties for curves

The folowing options can be used to set up properties for curves.

Setting curve Labels, Titles and tags

Descriptionkeyword ::::dnd third word [fourth word|notes
Curve lab curve # or label word 1 labef word 2 Specifies a new curve label
Label tag etc
#
Curve Tag |tag E:grve or tag - Specifies a new curve tag
# label 2
Curve Title [tit CUIVe # Ol abel word 1 abel word Specifies a new curve title
tag etc
Curve X curve # or label word 2 |Specifies a new x -axis
. xla label word 1
axis label tag etc label
CurveY curve # or label word 2 (Specifies a new y-axis
. yla label word 1
axis label tag etc label
1stY axis |y1 curve # or | I pu‘ts the curve on the 1sty
tag axis
# h he 2
2nd Y axis |2 curve # or| I putst the curve on the 2nd
tag y axis
User
defined refix  Imodel model # or |, e sets the user defined
model P all' p £ lmodel prefix
prefix

From T/HIS 9.4 onwards, curve properties such as the minimum and maximum values
can be displayed in the legend area as well as within the graph area.

The following commands use a new properties keyword and can be used to specify
the font, colour and background used to display values as well as selecting which values
are displayed on each curve.

2nd 5th 7th
Keyword 3rd word  (4th word 6th word notes
word word word
8 sets up font used to
hm .
hb 10 display curve
propertie [forma 12 standard properties
font cm -
S t b 14 colour
- 18 fonts available:
24 hm - helvetica
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th
default

defaul

medium

cb - courier bold
tm - times new
roman medium
etc...

font sizes in pt:
8,10, 12 etc...

background

standard
colour

Set a background
colour for the text

transparenc
Yy

integer (O-
100)

Set the background
transparency

border

standard
colour

on/off

Set a border colour
round the text and
turn it on/off

arrow

on/off

Turn on/off a line
connecting the text
to the min/max
value location

num

y_only

Only display the y
value

num

Xy

Display both the x
and y values on a
single line

num

Xy

Display both the x
and y values on
separate lines

value

<type>

Set the unit format
to one of automatic,
general, scientific for
graph (n)

precision

Set the number of
decimal places
displayed for the y
axis values to (m) in

graph (n)

propertie
s

legen

format

off

Turn off the display
of curve values in
the legend area

append

Append curve
values
(min,max,average
...) to the curve

labels in the legend.
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2nd

Add a 2nd line to
the legned for each
curve containing
the curve values
(min,max,average

)

curve #1

curve #2

HH

maximum

minimum

average

other

on/o
ff

Turn on/off the
display of one of
the following curve
properties in the
legend. Input one
or more curves and
terminate the list
with ##

maximum - display
curve maximum
value

minimum - display
curve minimum
value

average - display
curve average value
other - display
other curve values

propertie
s

498 /839

curves

format

off

Turn off the display
of cuvre values in
the graph area

summary

Display the
minimum/maximu
m value for all of
the curves currently
visible

all

Display
minimum/maximu
m values for each
curve that is
currently visible

summary

smaximu
m

sminimum

Imaximum

Iminimum

on/of

Turns on/off the
display of one of
the following curve
summary
properties

smaximum -
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highlight the
maximum value for
all the curves
displayed
sminimum -
highlight the
minimum value for
all the curves
displayed
Imaximum - label
the maximum vlaue
for all the curves
displayed
Iminimum - label
the minimum vlaue
for all the curves

displayed
smaximu Turns on/off the
m display of one of

sminimum|on/o [the following curve
Imaximum|ff summary
properties. Input
one or more curves

curve #1 curve #2 |##

Iminimum
other
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10.12. Defining Datums

10.12.1. Creating Datum Definitions

Creating Datum Definitions

The following options can be used to setup DATUM definitions

keyword second word notes
start datum Starts a Datum definition
acronym acronym Specifies the datum acronym
label label Specifies the datum label
ifies the label for th ional n
label ond label Specifies the abg or the optional second
constant datum line
constant_x Defines the datum as a constant x value
. constant_y Defines the datum as a constant y value
yP constant_y2 Defines the datum as a constant y2 value
Points Defined the datum as a set of x,y points
value value Specifies the value for a constant x, y or y2 datum
ifies th ional lue f
>nd value ond value Specifies the optional second value for a constant
X, y or y2 datum
#points s . .
: P Specifies the number of points used to define a
num_points x1,y1 .
datum, followed by pairs of x,y values.
y2,y2
, colour (see Line Specify the line colour used to display the datum
line_colour .
Colours) line (or none)
: style (see Setting  [Specifies the line style used to display the datum
line_style .
Curve Styles line (or none)
: : width (see Line Specifies the line width used to display the datum
line_width . .
Width line (or none)
, colour (see Line Defines the colour used to fill above/right of the
fill_colour1 .
Colours) datum line
: colour (see Line Defines the colour used to fill below/left of the
fill_colour2 .
Colours) datum line
, colour (see Line Defines the colour used to fill between the two
fill_colour3 ) ) .
Colours) constant datum lines if a second value is present
label_font Define the font used to display the label
label_size 8,10,12,14,18,24 Define the font point size used to display the label
colour (see Line , .
label_colour ur ( ! Define the colour used to display the label
Colours)
L Above Centre Position label at centre above line
label_position = :
Above Left Position label on left above line
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Above Right

Position label on right above line

Below Centre

Position label at centre below line

Below Left Position label on left below line
Below Right Position label on right below line
None Turn off label display

Middle Left Position label on left in middle
Top Left Position label on left at top
Bottom Left Position label on left at bottom
Middle Right Position label on right in middle
Top Right Position label on right at top

Bottom Right

Position label on right in middle

label_orientation

Horizontal or
Vertical

Orientation of the datum label(s)

label_point

point number

Position label at datum point

end_datum

Ends a Datum definition.

Each DATUM definition must start with a "start_datum" keyword and end with a
"end_datum" keyword. Any lines between a "start_datum" and "end_datum"
keyword that do not form part of a datum definition are ignored. From T/HIS 17.0
onwards, FAST-TCF variables defined by "define var name value " can be used inside

DATUM defitions.

The following creates a DATUM definition at Y=1000.0 with a label "Hic Limit", the area

below the line is filled in

START DATUM
ACRONYM
LABEL
TYPE
VALUE
LINE COLOUR
LINE STYLE
LINE WIDTH
FILL COLOUR 1
FILL COLOUR 2
LABEL_FONT
LABEL SIZE
LABEL COLOUR
LABEL POSITION

and the area above is filled in RED.

datum 1
Hic Limit
constant vy
1000.000000
green
solid
normal

red

green
default
automatic
foreground
default

LABEL ORIENTATION Horizontal

END DATUM

Alternatively a *.dtm file can be read in using the 'inc' keyword, e.g.

inc C:\my datum file.dtm
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10.12.2. Adding Datum Lines to Graphs

Adding Datum Lines to Graphs

Multiple DATUM definitions can be added to each graph using the datum acronym

Keyword |2nd word 3rd word notes

Adds the datum with the acronym to the

datum add acronym
4 currently selected graphs

datum add maximum: Add datum with the acronym "maximum" to all selected graphs

layout graph select none: Deselect all graphs (see PAGE / GRAPH LAYOUT AND
SELECTION)

layout graph select 1: Selectgraph 1 (see PAGE / GRAPH LAYOUT AND SELECTION)
datum add maximum: Add datum with the acronym "maximum" to graph 1 (currently selected)

datum add minimum: Add datum with the acronym "minimum" to graph 1 (currently selected)
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10.12.3. Removing Datum Lines from Graphs

Removing Datum Lines from Graphs

Multiple DATUM definitions can be added to each graph using the datum acronym

Keyword |2nd word 3rd word notes

Removes the datum with the acronym from

datum remove acronym
4 the currently selected graphs

datum remove . " . "
masximum Remove datum with the acronym "maximum” from all selected graphs

1ayout 9raPh peselect all graphs (see PAGE / GRAPH LAYOUT AND SELECTION)

1ayout 9%aPh Select graph 1 (see PAGE / GRAPH LAYOUT AND SELECTION)

datum remove Remove datum with the acronym "maximum" from graph 1 (currently
maximum selected)

datum remove Remove datum with the acronym "minimum" from graph 1 (currently
minimum selected)
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FAST-TCF IMAGE OUTPUT OPTIONS

The options to generate images can be split into 5 sections:

Setting Curve Style

Setting Curve Styles by Model
Plot setup

Curve Display

Image Generation
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10.13.1. Setting Curve Styles

Setting Curve Styles

Description keyword |[second word following words
Plot style setup style style name style options
Individual curve style [stylec curve number or tag |style options

This section explains how to set up the styles for the curves in a plot. The two types of
syntax available in the table above effect when and how the curves are styled.

The "plot style setup” (keyword style) allows the user to define a plot-specific styling
that applies the styles to the curves only when they are requested for a plot. It is
independent of the curve id, but dependent on the order the curves are requested in
the plot command. The style is given its own "tag" which the user can request on the
image FAST-TCF line.

This is useful for producing plots from FAST-TCF that all have the same curve
appearance. For the following words, each space represents a new curve style
definition. The styles for each curve are defined by the type keywords below, separated
by commas.

e.g. style ENERGIES solid,green,norm dash,blue, heavy sol ,W5,yel, 500

(style name) (curve #1) (curve #2) (curve #3)

When a plot is requested, FAST-TCF will apply the curve styles to the list of curves (in
order) in the plot. So in the example above, the first curve would appear green, the
second curve blue and the third yellow.

The "individual curve style" (keyword stylec) is the more traditional way of styling a
curve that a T/HIS user would be more familiar with - FAST-TCF styles the single curve id
instantly. The user can only define one style at a time.

e.g. stylec #12 solid,green,W9

(style curve number 12) style to apply

Line Styles

Style options word options default
solid

Line style dash solid
none

Line Colours
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Style options

word options

default

Line colour

white

red

green

blue

cyan

magenta

yellow

orange

turquoise

indigo

lime

sky

pink

black

foreground

background

dependent on curve #

Line Width

Style options

word options

default

Line width

fine

normal

bold

heavy

normal

Line Symbols

Style options

word options

default

Line symbols

triangle

square

diamond

hourglass

Cross

H

circle

us

star

dot

null

dependent on curve

Symbol

frequency
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10.13.2. Setting Curve Styles by Model

Setting Curve Styles by Model

From T/HIS 11.0 onwards, a new option can be used to colour all of the curves
belonging to a model in a single operation.

Description keyword [second word [following words
Colour curves by model [style_m |model number |style options

The available style options are exactly the same as for the stylec command (see
Setting Curve Styles )

e.g. style m 2 solid,green,norm

model number 2 style to apply

would set all the curves belonging to model 2 to solid, green lines using the default line
thickness.
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10.13.3. Plot Setup

Plot setup

Description |keyword [following words
Plot setup |[setup plot setup words

These options set the appearance of any plots that are created afterwards. They are to
do with the general appearance of the plot rather than the curve itself. The curve
appearances can be set up with the style definition line and on the image plotting line .
All following words must be on the same line. If the "on" or "off" is missed out from the
following word (where applicable) then FAST-TCF will take the opposite to the default
(this helps with backwards compatibility issues but can also make a script more

compact).

e.g. setup ax grid on line bold
bold

(bold  (grid on) (bold lines)
axes)

setup double border off show 3ms
on

(double (no border) (3ms window on)
axes
on)

setup fonts title hb 24 red

(title: helvetica bold 24pt, in red)

reverse

(reverse foreground and
background)

size 250

(size = 1000 x 750 pixels)

plot
Plot setup .
. . setup following word(s) |notes
description
word
fine
normal tor col tandard list
. . or colours - see standard lis
Axis thickness ax bold
below
heavy
standard colour
for colours - see standard list
Background back standard colour
below
fine
normal tor col tandard list
or colours - see standard lis
Border bo bold
below
heavy
standard colour
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on or off
Double yaxis do on or off
hi i I
Fix line styles fix on or off i IS. qvgrwrltes any style
definitions
[xl]abel sets up fonts for the image:
[yllabel
[y2label|, s fonts available:
[xulnits |hb 110 hm - helvetica medium
: cb - courier bold
[yulnits |cm|12 ) ,
Fonts fon ; Colour|tm - times new roman medium
[y2u]nits|cb |14
_ etc...
[tlitle [tm |18
24
[le]gend [t font sizes in pt:
[all] 8,10, 12 etc...for colours - see
standard list below
f I - li
Foreground fore standard colour or colours - see standard list
below
default
Format style fo automatic
full
fine
normal
Grid on ar bold
heavy
on or off
on Turn on plotting of curve lines
p Turn off plotting of curve lines
Line thickness li © (symbols drawn)
fine set the line thickness to 1 pixel
normal set the line thickness to 2 pixels
bold set the line thickness to 4 pixels
heavy set the line thickness to 8 pixels
auto
on Adds a "model" prefix to the
entity IS.
Model numbers on
labels. mn If set to the "auto" only puts the
off model number on when there is
more than 1 model in T/HIS
Model prefix ' : Set the model prefix to the model
prefix id
format ID
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dir Set the model prefix to the job
directory
hf Set the model prefix tot eh amne
fof the base THF/model file
Set the modle prefix to the user
user ,
defined one.
Reverse black
. re on or off
white
Size of plot G Intemar xsize = value x 4, ysize = value x 3
P & (aspect fixed)
Solid x and y axis |[so on or off
Symbols on sy on or off
xau -
X grid controls Xin x grid increment
xoff x grid offset
yau -
Y grid controls yin y grid increment
yoff y grid offset
xlin - Swap the x axis to a linear scale
Swap the x axis to a logarithmic
xlog -
scale
Axis type ylin - Swap the y axis to a linear scale
Linear/Logarithmic Swap the y axis to a logarithmic
ylog ¢
scale
y2lin ] Swap the second y axis to a linear
scale
Swap the second y axis to a
y2log i logarithmic scale
axis - on or off Turns QN/OFF display of graphs
. . TOP axis
Axis display
axis - on or off Turns ON/OFF display of graphs
RIGHT axis
PI I .
ot s'etl.fp plot setup following word(s) [notes
description (word
title "title string" Set the title for the graph.
Graph Ttitle(title_on - Turn on the display of the graph title
title_off - Turn off the display of the graph title
X Set the x axis label to be defined
X Axis auto :
Proberties x_lab automatically
P manual Set the x axis label to a user defined label
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"label string" Set the user defined x axis label
on Turn on the display of the x axis label
off Turn off the display of the x axis label
| T Set the x.axis minimum value to
X_min automatic
numerical value  [Set the x axis minimum value
T Set the x.axis minimum value to
X_max automatic
numerical value  [Set the x axis minimum value
- Set the x axis unit label to be defined
automatically
Set the x axis unit label to a user defined
hnit manual label
"unit string" Set the user defined x axis label
on Turn on the display of the x axis unit label
off Turn off the display of the x axis unit label
e Set the y axis label to be defined
automatically
manual Set the y axis label to a user defined label
y-lab "label string" Set the user defined y axis label
on Turn on the display of the y axis label
off Turn off the display of the y axis label
T Set the y.axis minimum value to
automatic
3 i Set the y axis minimum to the automatic
- auto_visible value based on the visible part of the x-
axis.
Y Axis numerical value |Set the y axis minimum value
Properties e Set the y'axis maximum value to
automatic
VLI Set the y axis maximum to the automatic
- auto_visible value based on the visible part of the x-
axis.
numerical value |Set the y axis maximum value
- Set the y and y2 axis minimum and
maximum values to automatic
Set the y and y2 axis minimum and
y_ranges auto_visible maximum to the automatic values based
on the visible part of the x-axis.
Set the y axis minimum and maximum
y_auto :
values to automatic
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y_auto_visible

Set the y axis minimum and maximum to
the automatic values based on the visible
part of the x-axis.

Set the y axis unit label to be defined

auto :
automatically
Set the y axis unit label to a user defined
, manual
y_unit label
"unit string" Set the user defined y axis label
on Turn on the display of the y axis unit label
off Turn off the display of the y axis unit label
_— Set the second y axis label to be defined
automatically
Set the second y axis label to a user
manual ,
defined label
y2_lab "label string" Set the user defined second y axis label
on Turn on the display of the second y axis
label
Turn off the display of th seconde y axis
off
label
T Set the second y axis minimum value to
automatic
. Set the second y axis minimum to the
y2_min - . -
auto_visible automatic value based on the visible part
of the x-axis.
numerical value |Set the second y axis minimum value
2nd Y Axis e ziérrlneaiieccond y axis maximum value to
Properties - -
Set the second y axis maximum to the
y2_max . . -
auto_visible automatic value based on the visible part
of the x-axis.
numerical value |Set the second y axis maximum value
- Set the y and y2 axis minimum and
maximum values to automatic
Set the y and y2 axis minimum and
auto_visible maximum to the automatic values based
on the visible part of the x-axis.
y_ranges ——
Set the second y axis minimum and
y2_auto : .
maximum values to automatic
Set the second y axis minimum and
y2_auto_visible maximum to the automatic values based
on the visible part of the x-axis.
: Set the second y axis unit label to be
y2_unit auto , .
defined automatically
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Set the second y axis unit label to a user

manual defined label

"unit string" Set the user defined second y axis label

on Turn on the display of the second y axis
unit label

off Turn off the display of the second y axis

unit label

Deprecated Plot Setup Options

The following setup commands have been deprecated since T/HIS 9.4 and may be
removed entirely in the future. They are superseded by the "properties" keyword (see
Setting properties for curves ).

Plot setup
description

plot setup
word

following word(s)

notes

Set colour
of min/max
value

min_max

standard colour

for colours - see standard list below

Show max
value

show

MaXx

Show max
value

show

min

Display X
value at
max

show

XmMaXx

Display X
value at
min

show

on

Xxmin off

Display Y
value at
max

show

ymax

Display Y
value at
min

show

ymin

Turn on/off the highlight of the Maximum
Value

Turn on/off the highlight of the Maximum
Value

Display x value at Maximum

Display x value at Maximum

Display y value at Maximum

Display y value at Maximum

Show 3ms
Clip Widow

show

3ms

Show HIC

show

hic

513/839

LAST UPDATED 17 NOVEMBER 2024




T/HIS

10.13.4. Curve Display

Curve Display

The list of curves displayed in each graph is controlled by the display keyword. The
list of curves can contain a mixture of curve tags, curve numbers (prefixed with #) or
curve groups. If curve tags are specified in the curve list then they can contain

wildcards.

keyword second word notes
The curve list can contain a mixture of
curve tags, curve numbers (prefixed with #)

display curve list or curve groups. If curve tags are specified
in the curve list then they can contain
wildcards.

The following option can be appended to the display keyword after the curve list.

Additional [format [following word .
following word #2 [notes
format word  [#1
Curves have styles applied
Style .
anplication sty style name - in the order they were
PP defined

The following additional options that can be appended to the display keyword after
the curve list were deprecated in T/HIS 9.4 and may be removed entirely in the future,
so their use is not recommended. Equivalent commands have been added to the Plot
Setup commands along with a number of new options.

Additionalformat [following word .
following word #2 |notes
format |word |#1
Takes following words as a
Title tit title word #1 title word #2 etc  [title until another keyword
is found
if numeric #1 - if numeric #2 - )
. o . Takes following words as a
X axis xaxis min xaxis max )
. Xax : - - - label until another keyword
options otherwise xaxis otherwise xaxis :
is found
label label
if numeric #1 - if numeric #2 - .
. B . Takes following words as a
Y axis yaxis min yaxis max )
. yax : : : - label until another keyword
options otherwise yaxis  |otherwise yaxis .
is found
label label
2nd Y axis >va if numeric #1 - if numeric #2 -
options y yaxis min yaxis max
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Takes following words as a
label until another keyword
is found

otherwise yaxis  |otherwise yaxis
label label

e.g. display curve_ 1 curve_ 2

(display "curve_1" and "curve_2")

title SLED TEST \
display curve_ 2 &"Curve group 3" xax Time \

yax Displacement

(display "curve_2" and all the curves in "Curve group 3". Set the plot title and x and y
axis labels.)
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10.13.5. Image Generation

Image Generation

Many different types of image format can be outputted from FAST-TCF.

From T/HIS 17.0 onwards, the FAST-TCF image output options have been revised to
allow multiple graphs and pages to be selected for output. The old pre-T/HIS 9.3 syntax
(see Pre 9.3 Image Output) is still supported for existing scripts but is officially

deprecated and users are strongly advised to move to the new command format where
all options are prefixed with either the "display" or "image" keyword.

Description

keyword

following words

Image output

image

image options

The available image output options are

Option keyword format|second |[third [fourth v~
word |word |word |word
all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
Bitmap (8 bit) |image bit / filename n graph numbetr L
bmp all/  |Generate an image for each
page |currentlpage / the current page / page
/'n' number 'n'
all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
Bitmap (8 bit | bit u/ |. n' graph number 'n’'
image filename -
uncompressed) bmp_u all/  |Generate an image for each
page |current|page / the current page / page
/'n' number 'n'
all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
Gif (8 bit) image |gif filename n graph numbetr n
all/  |Generate an image for each
page |currentjpage / the current page / page
/'n' number 'n'
all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
Pne (8 bi _ i n' graph number 'n’'
ng (8 bit) i rename all/  |Generate an image for each
page |current|page / the current page / page
/'n' number 'n'
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all/  |Generate an image containing
graphlactive /fall graphs / all active graphs /
. con | bit24 / |.. 'n' graph number 'n’'

Bl R ace bmp24 (A all / Generate an image for each
page |current|page / the current page / page
/'n' number 'n'

all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /

ppm/ filename n graph numbeTr n
pix all/  |Generate an image for each
page |current|page / the current page / page
/'n' number 'n'

all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
J'pg/ filename n graph numbe?r n
ipeg all / Generate an image for each
page |current|page / the current page / page
/'n' number 'n'

all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
n' graph number 'n'

all/  |Generate an image for each
page |current|page / the current page / page
/'n' number 'n'

all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
n' graph number 'n’'

all/  |Generate an image for each
page |current|page / the current page / page
/'n' number 'n'

all/  |Generate an image containing
graphlactive /|all graphs / all active graphs /
n' graph number 'n'

all/  |Generate an image for each
page |current|page / the current page / page

/'n' number 'n'

Pixel map (24
bit)

image

Jpeg (24 bit) image

Png (24 bit) image |png24 (filename

Postscript image |ps filename

PDF image |pdf  (filename

In addition to the image formats the following image output options can also be
specified

s second
Description keyword notes
word
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Set the resolution to either the same as the
Image . screen / 2x/ . .
. i_res screen or 2 or 4 times the screen resolution for
resolution Ax .
image ouptut
Postscript /PDF <creen / 2x / Set the resolutlor} to either the same as t.he
. p_res screen or 2 or 4 times the screen resolution for
resolution AX .
Postscript and PDF ouptut
Plot title i il s Specify the plot title (postscript / PDF output
only)
Figure Number fi figure Specify the figure number (postscript / PDF
number output only)
Orientation ori land / port Specify the paper orientation (postscript / PDF
output only)

image bmp

image jpeg

image
i res

image ti

image ori

518 /839

outputl.bmp graph all
(generate a bitmap called output1.bmp containing all the current graphs)
output2.jpg page 3

(generate a JPEG image called output2.jpg containing page 3)
2x

(set the resolution used for all following images to 2 x the screen
resolution)

Run number 2

(set the plot title to "Run number 2" for any following postscript or PDF
images)
landscape

(set the page layout to landscape for any following postscript or PDF
images)
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10.13.6. Pre 9.3 Image Output

Pre 9.3 Image Output

The following pre-T/HIS 9.3 image output commands are still supported but has been
officially deprecated and users are recommended to use the new format described
above. Support for the below commands may be removed entirely in the future.

Curve styles that have been previously defined can be applied to the curves in the plot,
and various other settings can be made with regards to the axes and titles.

Images that require a second yaxis need to determine which curves go on which axis. To
do this, use a "##" in the curve listing to switch to the second axis. The options are
described in the tables below.

Curve files can be included within the curves to plot. FAST-TCF detects a curve file to
read in using the pattern string ".cur" at the end of the name. The curves are read in,
styles are applied, and the image is plotted. The curves are then deleted.

The user can use wildcards ("*") in the tag names to select multiple curves for plotting.

Title 2nd axis

bit d.bmp #1 #3 CRV2 ## #2 #4 head accn
- example
(2 curves on 1st yaxis and 3 on 2nd yaxis) (Title)
. #1 #3 . .
bit h.bmp CRV2 style ONE xax 0 5E-3 Time Title Head
style to xaxis min and .
(curves) (sty ( (XLabel) (Title)
apply) max)
bit 1.bmp #1 #100 reference.cur line.cur #1000 style reference
(curves and curve files to plot) (style to apply)
bmp
test.bmp acen*

(all curves with tags beginning with "accn")

Description keyword e following following words
word words

Bitma bit / bm filename curve(s) elifens]

P P formatting

Bitmap bit_u / : additional
filename curve(s) .

(uncompressed) bmp_u formatting

Jpe ipg / jpe filename curve(s) Seeifien|

peg IP8 /1Pe8 formatting
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Pixel ma m filename curve(s) additional
P PP formatting
B & W postscript ost filename curve(s) sk fiemel
P P P formatting
. . additional
Colour postscript cpost filename curve(s) N :
formatting
iti format [following wor .
Additional |format |following word following word #2 [notes
format word  [#1
Stvle Curves have styles applied
aylkaﬂonsw style name - in the order they were
PP defined
Takes following words as a
Title tit title word #1 title word #2 etc  [title until another keyword
is found
if numeric #1 - if numeric #2 - .
. B . Takes following words as a
X axis xaxis min xaxis max )
. Xax - : - ; label until another keyword
options otherwise xaxis  |otherwise xaxis .
is found
label label
if numeric #1 - if numeric #2 - ;
. . . Takes following words as a
Y axis yaxis min yaxis max i
. yax - : - , label until another keyword
options otherwise yaxis  |otherwise yaxis ,
is found
label label
if numeric #1 - if numeric #2 - .
. o . Takes following words as a
2nd Y axis yaxis min yaxis max )
. 2ya - . - . label until another keyword
options otherwise yaxis  |otherwise yaxis

label

label

is found
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10.14. Outputting Curve Properties to Text Files,
Variables and REPORTER

Outputting curve properties to text files,
variables and REPORTER

These requests output a curve property (eg its maximum Y value) into a specified
tabulation file, to a REPORTER variable in a text file, or into a variable within FAST-TCF.

3rd extra [Format |variab |variab L.
Output |keywo 2nd 4th . descripti
wor word ((option |le le Notes
type rd word word on words
d S al) word |[name
if
. . roper |value variabl _
Tabulati filena |curv[P oP descriptio
. tab tyto |s format |varf |e
on file me e# n
output [neede name
d
if
Tabulati i proper (value variabl .
. filena |curv descriptio
on file [taba me o # tyto |s format |varf |e
append output |neede name
d
Each
output
if is
Tabulati . roper |value variabl ... |append
. filena |curv[P oP descriptio PP
on file [tabc tyto |s format |varf |e ed to
me e# n
(csv) output [neede name the
d current
line in
the file.
Each
output
is
it append
. . ed to
Tabulati . proper |value variabl o
. filena |curv descriptiojthe
on file [tabcr tyto |s format |varf |e
me e# n current
(csv) output [neede name L
q line in
the file,
followe
d by a
carrage
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return

so that
the next
output
starts a
new
line.
if
variabl roper |value o
FAST-TCF curv|>roP descriptio
. varf  |e tyto |s format |- -
variable e# n
name output [neede
d
if
REPORTE variabl proper |value variabl e
curv descriptio
R var e o # tyto |s format |varf |e
variable name output [neede name
d
REPORTE\vara |variabl|curv|proper |if format |varf |variabl |descriptio
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10.14.1. Available Curve Properties

Available Curve Properties

Various advanced requests can be performed (e.g. first non-zero Y, maximum in a
window) and the table below describes them in more detail. Requests which require
inputs (e.g. t1 and t2 of a window) take the default values in the table if the following

words do not appear to be numbers, or if no following words exist.

Property to output property value words [notes
word

Minimum x minx - -

Maximum x maxx - -

Minimumy min - -

X at minimum y xatmin - -

Y at minimum x yatmin - -

Minimum y in window t1t2 |minw t1 and t2 default t1=-1E19 and
t2=+1E19

X at minimum y in window t1 minw 1 and 2 default t1=-1E19 and

t2 t2=+1E19

Maximum y max - -

X at maximumy xatmax - -

Y at maximum x yatmax - -

Maximum y in window t1 t2 [maxw t1 and t2 default t1=-1E19 and
t2=+1E19

X at maximum y in window default t1=-1E19 and

e 2 XMaxw t1 and t2 9=+1E19

s default t1=-1E19 and

Average in window t1 t2 ave t1 and t2 9=+1E19

Hic hic - -

t1 of Hic window hict1 - -

t2 of Hic window hict2 - -

Hicd hicd - -

t1 of Hicd window hicdt1 - -

t2 of Hicd window hicdt2 - -

3ms 3ms - -

t1 of 3ms window 3mst1 - -

t2 of 3ms window 3mst2 - -

Y at X yatx x value default xvalue=-1E19

X when Y is passed after gate i y value & gate |default yvalue=-1E19,

time time gate=+1E19

X at first non-zero Y xnonz - nonzero = 1/1000000th of
curve max
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X at last non-zero Y - Fail ] nonzero = 1/1000000th of
curve max
Y value at last non-zero Y yfail - nonzero =1/1000000th of
curve max
TTI tti - -
Error Function - Max
difference & time max_err - I
Error Function - Difference
0 pc_err - -
as a %age of reference
Error Function - Difference
as a %age of peak reference |~ [ I
Error Function - Average
Difference s ] I
Error Function - Average
Difference as a %age of peak |av_max_err|- -
reference
Error Function - Area
weighted difference P e I
Error Function - Max
difference & time err ] I
Curve Correlation Function |correlate 5:&;”5 RS TSI e

The are also variables which relate to properties of all curves rather than specific curves.

In this case the 3rd word "curve #" should be replaced by "all".

ropert

Property to output property value words |notes

word
Minimum x over all curves |all_minx |- -
Maximum x over all curves [all_ maxx | -
Minimum y over all curves [all_miny | -
X at minimum y over all :

all_xatmin |- -
curves
Maximum y over all curves [all_maxy | -
X at maximum y over all

all_xatmax|- -
curves
Curve number of curve
containing minimum y over |all_catmin |- -
all curves
Curve number of curve all_catmax|- -
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10.14.2. Writing Out Curve Properties to a Text "Tabulation" File

Writing out curve properties to a text "tabulation” file

This is achieved using the "tabulation" command. This automatically overwrites any
existing file in the output directory, but only on the first occurrence in the input script.
If this is not desired then use the "taba" command which will append an existing file
on the first tab call.

The command "tabe" is available from T/HIS 9.2 onwards. This command appends
the data into CSV format on the last line in the file. The first call to this command writes
a new line to the file, and the subsequent calls append the end of this line. This enables
the user to compare runs on a line by line basis in software such as Microsoft Excel.

Some examples of writing out curve properties to a text file are below:

e.g. tab output. txt #1 max max y of curve #1
(file output.txt) (curve number) (maximum ) (description)
tab output. txt node_head accn maxw 1.00E-03 30.00E-3
(file output.txt) (curve tag) (maxYin (window t1) (window t2)
window)

taba output.txt node_head accn min

(append (curve tag) (minimumYY)
output.txt)

Properties for multiple curves can be output by specifying either multiple "tab"
commands or by using a curve tag containing wildcards or a curve group.

e.g. tab output.txt node_* max maximum y value

(file output.txt)  (all curves with a tag (maximum  (description)
starting with node_) Y)

tab output.txt &group 1 max maximum y value

(file output.txt)  (all curves in group (maximum  (description)
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10.14.3. Writing Out REPORTER Variables

Writing out REPORTER variables

REPORTER can write curve properties to its reports, so FAST-TCF needs to output a text
file that REPORTER can interrogate to find out the curve properties it needs. To tell
FAST-TCF to output a REPORTER variable, the keyword "varr" is used (for backwards
compatibility "var" is sufficient). Use "vara" to append to an existing file.

e.g. varr head hic #1 hic hic result for head
node
(REPORTER variable (curve (output (description)
%head_hic%) number 1) request)
e.g. vara max_y #1 max maximum y value
(REPORTER variable (curve (output (description)
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10.14.4. Setting Up New FAST-TCF Variables to Contain Curve
Properties

Setting up new FAST-TCF variables to contain curve
properties

If you wish to use a curve property as a new variable within FAST-TCF - there are two
ways you can achieve this.

1. Use the keyword "varf ". This should be used when the user doesn't also
require the value to be outputted into a text file or a REPORTER file.

2. Within a "tab" , "taba" , "tabc" Or "varr" line, use the word "varf" just
before the description words. The variable name is defined as the word after
"varf" .

The variable value is equal to the return value of the request. The variable can then be
used in any subsequent lines of FAST-TCF.

For instance, the simplest way to set the variable Max_accN to the max of curve #1 is:

varf MAX ACCN #1 max

However, if the user wishes to combine writing a property to a text file and defining a
variable in FAST-TCF, this syntax could be used:

tab output.txt #1 max varf MAX ACCN
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10.14.5. Format

Format

From T/HIS 9.3 onwards, the format used to display the value can be controlled by
adding an optional "format" keyword after the property to be output and any additional
inputs that property requires. The format should be specified directly after the "format"
keyword and should use standard "C" programming syntax to specify a floating point
format using either f,e,E,g or G format specifiers.

e.g. tab output.txt head max max y of curve

#1
_ maximum e
(file output.txt) (curve tag) g() (description)
tab output.txt head max format %6.3f I;ix y of curve
, maximum e
(file output.txt) (curve tag) g() (format) (description)
tab output.txt head max format %.3f r;:x y of curve
, maximum e
(file output.txt) (curve tag) g() (format) (description)
Example formats
Number Format Output
12.3456 $5.2f 12.35
12.3456 $7.3e 1.2345e+01
12.3456 $7.3E 1.2345E+01
2345678.9 $.0f 2345678
2345678.9 $6.5g 2.3457e+06
2345678.9 $6.5G 2.3457E+06

-0.000013583 %4.3e -1.358E-05
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10.14.6. Description

Description

From T/HIS 9.3 onwards, the description specified as part of the output for a curve
property can contain the following keywords that will automatically be replaced with the
corresponding curve property.

keyword Curve Property

{tag} FAST-TCF curve tag

{label} Curve label

{id} Entity ID that the curve was created from

{model} Model ID curve was created from

e.g. zlaltbi.put £xt head max Max accl of node {id}
(file (curve (maximum L

ription

output.txt) tag) Y) (description)
zlanbi.put.txt head max Model {model} max accl of node {id}
(file (curve (maximum (description)
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10.15. FAST-TCF Curve Output

FAST-TCF CURVE OUTPUT

Curves can be written out to either T/HIS curve files or CSV files from within a FAST-TCF

script by using either the "app", "cop",

"esv" or "esv2" keyword.

Descriptionkeyword

second
word

third word

notes

Copy into

file cop

filename

curve list

will overwrite any
previous file

Append

into file app

filename

curve list

will append any
previous file

CsV file

TYPE 1 v

filename

curve list

will overwrite any
previous csv file. CSV
has the format
X1,Y1,X2,Y2,X3,Y3

CSV file

TYPE 2 =

filename

curve list

last word = auto

will overwrite any
previous csv file. CSV
has the format
X1,Y1,Y2,Y3

X axis interval is taken
from curve #1 if all
curves are chosen

2nd last word=
X start time
last word = x
axis interval

will overwrite any
previous csv file. CSV
has the format
X1,Y1,Y2,Y3

start time and interval
are defined in the line

The curve list for all of these commands can contain either curve tags (with or without
wildcards), curve numbers (prefixed with #), curve groups or '*' to select all curves.

e.g. copy

output_ file.cur curve_ 1l

&"group 1"

(Write "curve_1" and all the curves in curve group "group 1" to a new file
"output_file.cur")

append output file.cur curve_1

&"group 1"

(Append "curve_1" and all the curves in curve group "group 1" to the file
"output_file.cur")

csv

output.csv

curve 1* curve 2%

(Write all curves with tags that start with "curve_1" or "curve_2" to a CSV called

"output.csv")
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NOTE : There is no limit to the number of curves that can be output to a file but there is
a limit to the number of items that can be specified in the curve list (currently 100). If
more than 100 curves are to be output to a file then a curve group containing all of the
curves should be created and used within the curve list. Alternatively if the curves are
being written to a T/HIS curve file then the first 100 curves can be output using the
"cop" keyword and then additional curves can be appended to the file using the
"app" keyword.

Specifying curves using Curve Numbers

When outputting curves to a file a range of explicit curve numbers can be specified
using the syntax #start:#end . This option only applies to curve numbers because
curve tags can be defined in an arbitrary order.

CSV files

If a CSV/CSV2 file is written out from within a FAST-TCF script then by default it will
contain rows containing UNIT information for the curves if UNITS have been defined.
This additional information can be turned off if it isn't required (see Curve Unit

Systems).
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10.16. FAST-TCF ADDITIONAL

10.16.1. T/HIS Preferences and Additional Commands

T/HIS preferences and additional commands

There are a number of additional commands that improve the functionality of FAST-TCF
such as labeling, resetting values, tagging curves and defining variables. All following
words must be on the same line. The variables section is explained in more detail below

e.g. report 3ms err hic

(FAST-TCF.clp written ~ (FAST-TCF.err written  (FAST-TCF.hic written
to) to) to)

define file lsda

(define Isda as default file)

copy output.cur #1
(file name) (copy curve #1 into file name)

define var date 30_Nov_2005

(define variable)

(variable name)

(variable value)

.. . fourth
Descriptionlkeyword second word third word word notes
Autoscale for use in interactive
ac - - -
plot playback
whether to auto update
the plot on data read /
Auto Y
font updates and so on.
update auto on or off - - .
lot Please note this is reset
P to ON after any font
definition.
for use in interactive
Plot graphs|plot - - -
playback
Append : will append an
. PP . app filename curve name |- .pp _ y
into file previous file
Condense the curve
Condense |condensel- - -
numbers
Automatically convert
curves from ms units to
Convert convert |on or off s(econds) before
applying any filters and
then convert back again.
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Define

FAST-TCE  |def - na'me e see !:AST-TCF variables
. (without "$") section
variable
Define . error value default is 10 errors
error fail [def err . .
(integer) before T/HIS will stop
value
Isda will always check that
ascii T/HIS can get the output
wtf from this file, if not then
Define ' thf the original default file
.. |def file - will be chosen (see data
default file . .
extraction table). This
default file can still be
overwritten on the
actual input line
Define .
default def tit ﬂ%wwd1umwmd2
. etc
title
user line
Defi f i
.e ihe userdef user number (1 to SIS rest of line is the label
line to 24)
6)
t = top, m = middle, b =
bottom, or use a
Define number for the
shell / beam [layer . : .
surface def surf / thickshell  Inumber integration point (see
integration INPUT FOR DATA
EXTRACTION REQUESTS
)
Define which value is
read for each data
Define ssd amplitude / component 'T‘ a Steadly
combonent def ssd_comp angle - State Dynamics (ssd)
P & analysis (see INPUT FOR
DATA EXTRACTION
REQUESTS)
comma '
csv field used to change the field
def csv_separatorftab separator before
separator . )
space reading a CSV file.
Delete del curve #1 to - - Delete curves
curve #n
Exit . . '
reading file exit - - - stops reading file here
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ISO MME \ N sets the curve label
: label" or .
curve label |isolabel "code” - format when reading
format ISO MME data
model # or sets the model number
Model set |mod o :
no" or "all for extracting curve data
. . sets the auto regularise
Regularise time interval, . .
e . reg " cen - interval and turns it on,
filtering or "off .
or turns it off
3ms
asi
Report files e err To turn off see the
written P hic reset2 keyword
thiv
tti
All curves and curve tags
reseti - -
deleted
Plot setup defaulted and
all style definitions
Reset reset2 |- - Y .
removed. Report files
not written
Variable names and
reset3 |- - .
default title removed
RRGGBB (6- 6-digit hexadecimal
colour .
User- col T (5] digit format for rgb colour
defined hexadecimal) values.
colours col reb colour rgb3 Seperate integer format
'8 number (1-6) |integers in for rgb colour values.
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10.16.2. Limits

Limits
Description limit
word limit per line 80 words

include file name

150 characters

tag length

60 characters
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10.16.3. Variables

Variables

Variable names can only have "a-z", "0-9" and "_" in them. Variables can be inserted
anywhere in the script, FAST-TCF will replace any variables with their corresponding
values before processing the line, for example:

define var output displacement

define var nod id 12345678

define var xscale 0.001

node $nod id Soutput x xscale S$xscale

converts into:

node 12345678 displacement x xscale 0.001

Variable definitions can contain several words or other varaibles, and these will be
joined together to form the final variable value, for example:

define var day 3lst

define var month january

define var year 2099
define var date $Sday _ Smonth  S$Syear

creates the variable date with value 31st_january 2099

Because variables cannot have anything other than "a-z", "0-9" and "_" in them, it is
possible to use variables within strings:

define var analysis run0Ol vers2
read january $analysis.cur
converts into

read january run0l vers2.cur

However, sometimes the user may want to insert a variable within other alphanumeric
words, in these circumstances use a "$$" terminator to designate the end of the
variable name:

define var analysis xyz runOl
read Sanalysis$$ x.cur

converts into

read xyz run0Ol x.cur

There are several built in variables, and these depend on the system and command line
used to run FAST-TCF, they can be checked on the dialogue T/HIS prints before starting:
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$run_name This is the basename of the key file in for the 1st model
directory (should there be one). If a script refers to multiple
models then $run_name N (where N is the model number)
can be used for each model.

$run dir This is the full pathname of the directory containing the
output files for a model. If a script refers to multiple models
then $run_dir N (where N is the model number) can be
used for each model.

$run_title This is the title of the analysis found in the output files. If a
script refers to multiple models then $run_title N (where
N is the model number) can be used for each model.

$ftef script This is the name of the FAST-TCF that is being run

$ftcf_script dir  Thisis the name of the directory containing the FAST-TCF that
is being run

$ftef dir This is the name of the current working directory.

$ftcf_path This is the full pathname of the current working directory.

$ftef_startin dir This s the full pathname of the directory that T/HIS was
started in.

FASTTCF called

Fasttcf script: C:\examplel\test.inp

tmp file: C:\example\other folder\test.tmp
tcf file: C:\example\other folder\test.tcf
report file: C:\examplelother folder\test.rep

SFTCF_SCRIPT variable: test.inp

SFICF_SCRIPT DIR variable: C:\example\

SFICF DIR variable: other folder

SFICF _PATH variable: C:\example\other folder
SRUN_TITLE var: 1g09 : Large Test 9: Belted sled test
SRUN NAME var: new 1g09

SRUN DIR var: E:\test\sled

SRUN_TITLEl var: 1g09 : Large Test 9: Belted sled test
SRUN NAME1l var: new 1g09

SRUN DIRI var: E:\test\sled
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10.16.4. Notes and Presumptions

Notes and Presumptions

e Curves must be in the format: #<curve number> to differentiate between curves
and constants

e Anyimage will be overwritten if it already exists in the run area

e Curves are always labeled and then written to files, any other options are done in
the order of input on the line

e If yourlineis getting too long, use a "\" to designate a continuation line - FAST-
TCF will then join the lines together before processing
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11. Search (Quick Find)

11.1. Introduction

Introduction

Quick Find can be used to search for and quickly:

e Go to menus / functionality
e Open tutorials

It can be accessed by clicking in the Search box in the top bar or by pressing the '#' key.

or

Help Blank I-I Q |<Search> ]I

Typing in the textbox brings up a list of found items that match the entered text. Items
in the list can be selected by clicking on them or by using the up and down arrow keys
and pressing enter. The selected item will then perform the task, e.g. open a menu.

Q |imagq |
Tools->Images
— Tools->Images->PDF
Tools-=Images-=Write
Tools-=Images->Background

Y

Images ? X
Images Postscript/PDF Background

All Pages

(O current Page

@® Al Graphs
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11.2. Fuzzy Matching

Fuzzy Matching

A 'fuzzy' matching method is used to match the entered text with the searchable items.
It judges that something has matched when the characters of the entered text appear in
the same order as the item that can be searched for.

For example if you type 'c60' then 'Tools->Automotive-> C60 ' would be a match, but
'"Tools->Automotive-> C1000 ' wouldn't because the '6' doesn't match. (Note that the
search is case insensitive).

Q |csq
Toolk-=Automotive-=C60
Toolks-=Automotive-=CE00

Additionally, if the entered search pattern contains spaces and the characters do not all
match in the same order then T/HIS will look to see if the words can be swapped to find
a match.

For example 'back image' would find 'Image->Background' even though the words do
not appear in that order.

This hopefully makes it easier to find items as you do not need to know the precise
search term.

The found items are listed in order of how closely they match the entered text so items
that more closely match appear nearer the top of the list. It determines this by
assigning a score to each match, with higher scores given to items that contain
consecutively matched characters and if the characters appear at the start of words.
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11.3. Search Terms

Search Terms

The default search term associated with a menu item is the trail of menus/buttons you
would need to manually open/press, e.g. to get to the C60 filter you would need to go to
Tools, then Automotive then C60, hence the search term 'Tools->Automotive->C60'.

In addition, some menus have alternative search terms associated with them. For
example C60 can also be found from the alternative text 'SAE class 60 filter":

Q [SAEclasy |
Tools-=Automotive->C60
(SAE class 60 fiter)
Tools-=Automotive->C180
(SAE class 180 fiter)
Tools->Automotive->C600
(SAE class 800 fiter)
Tools-=Automotive->C1000
(SAE class 1000 fiter)

This can be useful for cases where you don't know or can't remember under which
menu some functionality lives.

Note that the alternative text appears in brackets under the default search term so you
can see how you would get to the menu manually.

If you can't find menus that you know exist in T/HIS it is likely that you are using
different terminology to what we expect. If so, please contact Oasys Ltd and we can add
alternative text based on what you are entering as your search text.

Alternative text associated with a menu may also describe some of the features on a
menu. For example the text colour is set in the Display menu, but if you didn't know this
it would be hard to find.

In this case the alternative text 'Text Colour' is associated with this menu:

Q [tex] |
Tools->Display
(Text Colour)
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11.4. Tutorials

Tutorials

The full installation of the Oasys Ltd software contains some pdf tutorials for various
features within the software. They are installed in the
$OA_INSTALL/manuals/tutorials/this directory and can be found and opened using
Quick Find.

Q |tutorial curve mar |
Help-=Tutorials->Curve Manager

Blanking

L ¥ IV Tl
Il LTS TS0 P K 1 “CLMARET R BLUTSN

the ‘Curve Manages” meny, e curves [hal are plolied PrT—
can be BEnkad oF uhblanksd. One way of Blanking the o
e T v
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11.5. Options

Options

There are a few options that can be set to alter how Quick Find works. These can be
accessed by pressing the Options -> Settings button and choosing the Search tab.

e Save settings to the oa_pref file

e Set the text colours for matched and unmatched characters

e Recently selected items are saved by T/HIS and appear higher in the list of
available options. By default the last ten selected items are saved, but this can be
changed here. To turn it off set it to zero.

e Set the maximum number of found items to display in the list

e The size of the Search box on the top bar

I S ¢

Files General Layout
Search

Unmatched text colour: I -

Convert LSDA-=ASCI WMatched text colour: _ >
Edit Preferences
Menu Attributes Recently Used History:

v Auto Update Found List Length:

(A) Show Model Prefoc  » Sequential Bonus:
3
Prefox Format Word Start Bonus:

v Drag with curves
Shortcuts Search box sizeflayout: Small v

1]
actos Save search settings to oa_pref file
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12. REPORTER Integration
REPORTER INTEGRATION

This section describes how to work with D3PLOT, T/HIS and REPORTER to quickly and
easily create reports from results.

12.1. Linking the Programs

Linking the Programs

REPORTER can be opened from D3PLOT and T/HIS using the REPORTER button in the
top-right. This opens a linked session of REPORTER, allowing reports to be interactively
created and edited. Both D3PLOT and T/HIS can be opened from inside REPORTER too,
using the program buttons in the top bar of REPORTER. REPORTER can be connected to
both D3PLOT and T/HIS at the same time and the D3PLOT->T/HIS link is also supported.
Graphs in T/HIS are treated the same as graphs in a D3PLOT->T/HIS linked session.

?! D3PLOT 17.0 - 64 bit (build 883), Licensed to : AT+R UK - a *
D3PLOT: File Window Tools Displey Images Viewing Options Help [Blank (A1) »[Parts (any) __*|[Keyin B Page i) i
THS Fie Graphs Plotting Functions Display Images Options Help Blank » : 15 (=] Tm m ey
—(w1) [PICapture] Reload | Resize | =0 —(w2) [P Capture] Reioad | Resize | [ il ] f Atached |Deform  [Measure |utities
D3PLOT: M2: C_3_2 Resultant Displacement D3PLOT: M1:C_3_2 [Blank  [Dispopt |Properties [voicip |
(M2) 1 Mex NSDS141 5 S7EZgEv01, Min N100OES
o [GurseJGrows Juserooin ovoms
. Q Data PartTree JavaScript  Layout
[<<Undock ——pepoRTeR [k
Update Reload
Active window: Reload models:
(W)W2)(G1])  temui (u2) »
7 Show Variables
Y X
X & ftem Tree
E1T1C_3_2_head_impact.ort
— (ot [MCaphire] -~ T~ ~-] []Dock Poting Display Auto_Blank =0 EJPmaster Page master
€32 1 rectangle1
A
80.000 t t t 1 } } i 1 t catem
1 i | I 1 I I | | Sl )
e Sy M 11 d3plot5 (Window)
§ 1 | I ] 1 I | ] I2 this6 (T/HIS Graph)
£ 1 H'C"?&;o‘__l____|___\____|____I____\____|___l____ 13 textbox1
® 40000 1 I | I 0 I I [ [ 4 textbox2
8
< | [ 1 I 1 [ I | 1 5 texti1
20,000 ———:‘ ——:——— [ ——:——— - Add tem
Il 1
0.000 T T T T T T T T T
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045 0.050
Time
= (M2): Accel mag - Node 500001 : (Headform Acc) { / 9810.0 (y)) (HIC = 4.928e-01) Oasys THIS
Version 17.0
06-MAR-20
QW (W] w2 )= [w1][wz
€T Le» s> cLr so [ET P CIS)ETGS sPont (Lock [1][0.0000€+00 u2) ][¥]
OP Vel » Vec [ReC¥] Ac Jzoom] cn | Al
Anim (autoal) B Il M4 M M P 7
Hanus Toy » 8 573 T3 €D R Views Rev _
€9 7 ENEREIED ([ o aw o ow o
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12.2. Item Tree

Item Tree

Once a template is opened in REPORTER, all items in the template will appear in the
Item Tree in the REPORTER panel in D3PLOT or T/HIS. Selecting an item in the Item Tree
will select the corresponding item in REPORTER and vice-versa.

The Item Tree can include items of all types in REPORTER, such as textboxes and
images, as well as D3PLOT, T/HIS and PRIMER items. Only placeholders, D3PLOT items
and T/HIS items can be overwritten with new D3PLOT or T/HIS items. Placeholder items
exist to allow a layout to be created for the report before populating it and can be
converted into any other item type.

12.3. Capture

Capture

Windows and graphs can be captured into REPORTER, saving an image together with
additional information to allow the capture to be reloaded later. For D3PLOT windows,
this is a properties and settings file. For T/HIS graphs, this is a FAST-TCF script. Graphs
captured in the D3PLOT->T/HIS link are treated exactly the same as graphs in T/HIS, so
the resulting items will be identical. Variables containing useful values related to the
models or curves in the captured window can be added to the item before capturing
(see Variables).

Note that in the Oasys Suite 17.0 method, only single windows and graphs can be
captured. The intention being that the windows and graphs are easily captured
individually and laid out in REPORTER with greater flexibility.

In order to capture a window, first select the target item in REPORTER, either selecting it
directly in REPORTER or using the item tree. You can capture into a new item by
selecting '+ Add Item' in the item tree. Once the item is selected, the 'Resize' button on
the top bar of the window can be used to resize the window to match whatever image
size is specified on the selected REPORTER item, such as 'Fit object box'. Finally, either
press 'Capture' on the top bar of the target window or select the window in the 'Active
window' list in the REPORTER panel and press 'Capture' at the top of the panel.
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This will send the information to REPORTER and the image will appear on the item.
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12.4. Reload

Reload

Existing REPORTER items can be reloaded back into D3PLOT or T/HIS. Items captured
from graphs in the D3PLOT->T/HIS link are treated the same as items captured from
standalone T/HIS. As such, they can each be reloaded either into D3PLOT or T/HIS.

First select the item in REPORTER that you want to reload.
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Then either press reload at the top of the target window, or select 'New Window' in the
Active window list.
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This will clear the target window, open the relevant models, not opening them again if
they are already open in the session, then load the stored item information,

reproducing the capture.
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12.4.1. Reload Models

Reload Models

The models used in an existing item are listed in the Reload models list. The models will
be listed as Item Mn, where n is the index of the model in the item, not of the model in
the session. If the model is also open in the current session, then the model ID in the
current session will be displayed in brackets.

Each entry in the list has a popup attached, allowing the model to replaced either by a
model in the current session or by browsing for a model. This will not change the
models stored in the item, but instead when the item is reloaded into the current
session the replacement models will be used. The resulting window will then need to be
captured, either into a new item or to overwrite the original.

<< Undock REPORTER ? X
Update Reload

Active window: Reload models:

T R
o2 -

Show Variables

ltem Tree
E1T1 template1.ort
=1P1
11 d3plot1 (Window)
I+ Add ltem

12.5. Variables

Variables

Variables can be added to both D3PLOT and T/HIS items, allowing data related to the
capture to be made available in REPORTER. The REPORTER panel can be undocked and
expanded to display the variables list by selecting Show Variables.

For T/HIS items, variables can be added containing properties of any of the curves in the
selected graph or all the curves combined using the All Curves option. By default, T/HIS
items will have variables for the MAX and MIN values taken over all curves in the
selected graph. When selecting the curve for a newly created variable using the curve
popup, curves are referred to as ICn, meaning Item Curve n, where n is the index of the
curve in the selected graph. The curve label and number in the current session are also
displayed in the popup.
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For D3PLOT items, variables can be added for the MAX and MIN values of any of the
plotted data components on any of the models. By default, D3PLOT items will have
variables for the MAX and MIN values of all plotted data components for each model in
the selected window.

Variables can be added using the + button and deleted using the X button next to the
row.

Initially, variables will appear under New Variables until the item is captured, when they
will move to Existing Variables. Variables will be given default names based on their
item name in REPORTER (e.g. d3plot6_1, this4), variable type and model/curve that they
relate to. However, these names and descriptions can be manually edited.

For D3PLOT items, the Entity ID and Entity Type tickboxes can be used to create
additional variables to contain this information. These will have the same name as the
original variable with either _ENT_ID or _ENT_TYPE appended.

For T/HIS items, the Add variables containing curve label tickbox will create an
additional variable containing the curve label of the relevant curve, with _LABEL
appended to the name.

Example of a D3PLOT item with two existing variables, referring to models in Window 1.

REPORTER »—Ox
REPORTER
3] Update = Reload Jariables
Active window: Reload models: Adding variables for models in W1
temh1 (1) »
| iodel | WasMin Variable Name Variable Description
Existing Variables
Hide Variables |
E3 miam1) » PLASTC_STRe mAX » [D3PLOTE_M1_PLASTIC_STRAIN_MAX | [Masimum plastic strain for modet 1 |
ltem Tree
Entity D Entity Type
EIT1 Executive_16x3_PowerPoint_1x D fy D fy Typ
51 Pmaster Page master E3 w1y »| PLASTIC STRe MM » [D3PLOT6_M1_PLASTIC_STRAIN_MIN | [Minimum plastic strain for model 1 |
11 rectangle D Entity ID D Entity Type
2 text11_2
13 text11_4 New \ariables

14 rectangle2
I+ Add ltem
(=3
11 d3ploté (Window)
12 this2 (T/HIS Graph)
13 textbox1
14 textbox2
15 texct11
I+ Add ltem

Example of a T/HIS item with two new variables and two existing variables, referring to
curves in Graph 1.
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= REPORTER 2 —Ox
REPORTER
Update Reload Jariables
Active window: Reload models: Adding variables for curves in G1
bemM1 (M1) >
Existing Variables
Hide Variables r
m All Curves * all_miny > ‘D3PLOTG_1_E\I_curves_miny | |Mini y over all curves ‘
ftem T
em free . . D Add variable containing curve label
B T1 Executive_16x3_PowerPoint_1x
[ElPmaster Page master m All Curves » all_maxy > ‘D3PLOTG_1_E\I_curves_maxy | ! i y over all curves ‘
1 rectangle D Add variable containing curve label
12 texd11_2
13 text11_4 New ariables
14 rectangle2 E3 (1c2) #2 - KE. - Whole Modal > max » [THIS2_curve_2_max | [Meximum y \
I+ Add tem . —a
Pt D Add variable containing curve label
11 d3piots (Window) B3 (1c3)#3- LE. - Whole Model > max » [THIS2_curve_3_max | [macximum y |
12 this2 (THIS Graph) i D Add variable containing curve label
13 textoox1 (o}
14 textbox?
15 text11

I+ Add tem

12.6. Generate

Generate

Once a complete template has been created, it can be generated using File >> Generate
in REPORTER. This will generate in an existing session if there is one, otherwise a new
session will be started. T/HIS items will be generated in standalone T/HIS, unless the
T/HIS link is already open in D3PLOT, in which case they will generate in the link. It is
faster to generate in standalone T/HIS.

12.7. Exceptions to the Oasys Suite 17.0 Method and
Existing Templates from Oasys Suite 16.0 and Earlier

Exceptions to the Oasys Suite 17.0 Method and
Existing Templates from Oasys Suite 16.0 and
Earlier

There are some item types that are not supported in the new Oasys Suite 17.0 method.
In this case, the Oasys Suite 16.0 method will be used and nothing will have changed.
These are:

e T/HIS JavaScript items
e Items containing multiple graphs/windows

553 /839 LAST UPDATED 17 NOVEMBER 2024



T/HIS

Any item can be captured and generated using the Oasys Suite 16.0 method by
selecting the Capture and generate this item using the old method option in the object
information in REPORTER.

Existing Oasys Suite 16.0 and earlier templates should work exactly as they used to. All
items will use the Oasys Suite 17.0 method unless they meet one of the specified
exceptions above. This gives some additional benefits:

e When generating the report, all supported items will be generated in the same
session, without opening the same models multiple times. This will make the
process faster.

e The report can be edited interactively using all the perks of the Oasys Suite 17.0
method.
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13. Appendices
13.1. APPENDIX A - LS-DYNA Data Components
13.1.1. Model Data Components

Model Data Components

The following global data components are available.

Component (d;:let) (x)t(;l;::e) (blgizﬁt) Ascll

DT Time Step yes yes yes
KE Kinetic energy yes yes yes
IE Internal energy yes yes yes
SWE Stonewall energy yes yes
SPE Spring and damper energy yes yes
HG Hourglass energy yes yes
SDE System damping energy yes yes
JE Joint internal energy yes yes
SIE Sliding interface energy yes yes
EW External work yes yes yes
RBE Rigid Body stopper energy yes

TE Total energy yes yes yes
TER Total/initial energy ratio yes yes
VX Average X velocity yes yes yes
VY Average Y velocity yes yes yes
vz Average Z velocity yes yes yes
TZC Time per zone cycle yes yes
AM Added mass yes yes
PM %age Mass increase yes yes
EKE Eroded Kinetic energy yes yes
EIE Eroded Internal energy yes yes
EHG Eroded Hourglass energy yes yes
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ER Energy Ratio w/o Eroded yes yes
DRCE Current Distortional Kinetic yes
Energy
DRCO Convergence Factor yes
DRKE Total Kinetic Energy yes
MPE Mat Plastic Energy yes yes
MEE Mat Elastic Energy yes yes
MDE Mat Damage Energy yes yes
DIE Dissipated Internal Energy yes yes
DKE Disssipated Kinetic Energy yes yes
DE Drilling Energy yes yes
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13.1.2. Part Data Components

Part Data Components

For Parts the following data components are available.

Component (d;-tl-ll:::lt) (x)t(:;::e) (bLif\Izﬁt) Ascll

KE Kinetic energy yes yes yes
IE Internal energy yes yes yes
HG Hourglass energy yes yes
TE Total energy yes yes yes
XM X' momentum yes yes
YM Y momentum yes yes
ZM Z momentum yes yes
VX Average X velocity yes yes yes
VY Average Y velocity yes yes yes
\"V4 Average Z velocity yes yes yes
MA Mass yes yes yes
EIE Eroded Internal energy yes yes
ER Energy Ratio w/o Eroded yes yes
MPE Mat Plastic Energy yes

MEE Mat Elastic Energy yes

MDE Mat Damage Energy yes
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13.1.3. Part Group Data Components

Part Group Data Components

For Part Groups the following data components are available.

Component (d;-tl-ll::dt) (x)t(:;::e) (bLif\Izﬁt) Ascll
KE Kinetic energy yes yes yes
IE Internal energy yes yes yes
HG Hourglass energy yes yes yes
TE Total energy yes yes yes
MA Mass yes yes yes
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13.1.4. Nodal Data Components

Nodal Data Components

For nodes the following data components are available.

Component (d;-tl-ll::lt) (x)t(:;::e) (bLiizﬁt) Ascll
TE Temperature yes yes yes
DX X Displacement yes yes yes
DY Y Displacement yes yes yes
Dz Z Displacement yes yes yes
DM Displacement Magnitude yes yes yes
VX X Velocity yes yes yes
VY Y Velocity yes yes yes
vz Z Velocity yes yes yes
VM Velocity Magnitude yes yes yes
AX X Acceleration yes yes yes
AY Y Acceleration yes yes yes
AZ Z Acceleration yes yes yes
AM Acceleration Magnitude yes yes yes
X X Co-ordinate yes yes
cY Y Co-ordinate yes yes
Ccz Z Co-ordinate yes yes
RX X Rotation yes yes
RY Y Rotation yes yes
RZ Z Rotation yes yes
RM Rotation Magnitude yes yes
RVX X Rotational Velocity yes yes
RVY Y Rotational Velocity yes yes
RVZ Z Rotational Velocity yes yes
RVM IF\Z/Ioatga:ii)SjLVeloaty yes yes
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RAX X Rotational Acceleration yes yes

RAY Y Rotational Acceleration yes yes
RAZ Z Rotational Acceleration yes yes
Rotational Acceleration
RAM Magnitude yes yes
FLX X Thermal Flux yes yes
FLY Y Thermal Flux yes yes
FLZ Z Thermal Flux yes yes
FLM Thermal Flux Magnitude yes yes

Frequency Domain Analysis

For a steady state dynamic analysis (SSD) the following nodal data components are
available. For each data component both amplitude and phase angle data components
are available.

Component (d;-tl-ll'::lt) (x)t(:ire) (bLif\Izﬁt) Ascll
DX X Displacement yes
DY Y Displacement yes
Dz Z Displacement yes
VX X Velocity yes
VY Y Velocity yes
\A Z Velocity yes
AX X Acceleration yes
AY Y Acceleration yes
AZ Z Acceleration yes

For a random vibration analysis (PSD) the following nodal data components are
available.

Component (d;-tl-ll'::lt) (x)t(:ire) (bLif\Izﬁt) Ascll
DX X Displacement yes yes yes
DY Y Displacement yes yes yes
Dz Z Displacement yes yes yes
DM Displacement Magnitude yes yes yes
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VX X Velocity yes yes yes
VY Y Velocity yes yes yes
\4 Z Velocity yes yes yes
VM Velocity Magnitude yes yes yes
AX X Acceleration yes yes yes
AY Y Acceleration yes yes yes
AZ Z Acceleration yes yes yes
AM Acceleration Magnitude yes yes yes

Only nodes that have been declared in "nodal time-history blocks" will be available for
processing. To get a list of available node numbers in command line mode use the M
(enu) command.

Coordinate system of results

All nodal results are in the global cartesian coordinate system except at nodes which
have been defined as accelerometers: these report accelerations in the local coordinate
system of the accelerometer subject to any rotations its "parent” rigid body has
undergone.
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13.1.5. Solid Data Components

Solid Data Components

For solids the following data components are available.

THF | XTF | LSDA
Component (d3thdt) || (xtfile) || (binouty | ASC!

Stress com ponents

SXX Stress in XX yes yes
SYY Stress in YY yes yes
S77 Stress in ZZ yes yes
SXY Stress in XY yes yes
SYZ Stress in YZ yes yes
SZX Stress in ZX yes yes
SMX Maximum Principal Stress yes yes
SMN Minimum Principal Stress yes yes
SMS Maximum Shear Stress yes yes
SVM Von Mises Stress yes yes
SAV Average Stress (Pressure) yes yes
STR Stress Triaxiality Factor yes yes

Strain components

EFF Effective Plastic Strain yes yes
EXX Strain in XX yes yes
EYY Strain in YY yes yes
EZZ Strain in ZZ yes yes
EXY Strain in XY yes yes
EYZ Strain in YZ yes yes
EZX Strain in ZX yes yes
EMX Maximum Principal Strain yes yes
EMN Minimum Principal Strain yes yes
EMS Maximum Shear Strain yes yes
EVM Von Mises Strain yes yes
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EAV Average Strain yes yes

"Extra" components

SOEn Extra Data Component yes yes

Frequency Domain Analysis

For a steady state dynamic analysis (SSD) the following nodal data components are
available. For each data component both amplitude and phase angle data components
are available.

Component (d;-tl-ll'::lt) (x)t(:ire) (bLif\Izﬁt) Ascll

Stress components

SXX Stress in XX yes
SYY Stressin YY yes
Sz77 Stress in ZZ yes
SXY Stress in XY yes
SYz Stress in YZ yes
SZX Stress in ZX yes
Strain components

EXX Strain in XX yes
EYY Strainin YY yes
EZZ Strain in ZZ yes
EXY Strain in XY yes
EYZ Strainin YZ yes
EZX Strain in ZX yes

For a random vibration analysis (PSD) the following nodal data components are
available.

THF | XTF | LsDA
Component (d3thdt) || (xtfile) || (binout) | ASC!

Stress components

SXX Stress in XX yes
SYY Stress in YY yes
S77 Stress in ZZ yes
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SXY Stress in XY yes

SYz Stress in YZ yes
SZX Stress in ZX yes
SVM Von Mises Stress yes

Strain components

EXX Strain in XX yes
EYY Strainin YY yes
Ezz Strain in ZZ yes
EXY Strain in XY yes
EYZ Strain in YZ yes
EZX Strain in ZX yes

Coordinate systems of results

The stress and strain tensors are reported in the global cartesian system unless the
option to output results in the part coordinate system has been used. Writing the
directional strain tensor is optional in LS-DYNA: it will only appear in the menu if it is
present.

"Extra" data components

The "extra" data components ( SOEn ) are also optional and only appear if present in the
database. They are material dependent results, and are treated as scalar data of
unknown type by T/HIS.
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13.1.6. Beam Data Components

Beam Data Components

For beams the following data components are available.

THF | XTF | LSDA
Component (d3thdt) || (xtfile) || (binouty | ASC!

Basic data components

NX Axial force yes yes
NY Shear forceinY yes yes
NZ Shear force in Z yes yes
MY MomentinY yes yes
MZ Momentin Z yes yes
MX Torsional moment yes yes

"Plastic" data components

EAX Axial strain yes
PE1 1Plastic bending energy : end yes
PED ;Iastic bending energy : end yes
RY1 Y rotation : end 1 yes
RY2 Y rotation : end 2 yes
RZ1 Z rotation:end 1 yes
Rz2 Z rotation : end 2 yes
RX Torsional rotation yes
MY1 Y bending moment : end 1 yes
MY2 Y bending moment : end 2 yes
MZ1 Z bending moment: end 1 yes
MZ2 Z bending moment : end 2 yes
ACE Axial collapse energy yes
IE Internal energy yes

Integration Point Data
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SXX Axial stress yes yes
SXY XY shear stress yes yes
SZX ZX shear stress yes yes
EFF Effective plastic strain yes

EXX Axial strain yes yes
Discrete Beams - Only available if DISBOUT ASCII file has been written to LSDA
(binout) file.

AXD Relative Axial displacment yes
SD Relative S- Displacement yes
D Relative T- Displacement yes
AXR Axial rotation yes
SR Rotationin S yes
TR Rotationin T yes
RNAX Relative Axial force yes
RNS Resultant S - Force yes
RNT Resultant T - Force yes
MAX Axial moment yes
MS Momentin S yes
MT Momentin T yes
AXX Axial Direction X yes
AXY Axial Direction Y yes
AXZ Axial Direction Z yes
SX S - Direction X yes
SY S - Direction'Y yes
SZ S - Direction Z yes
X T - Direction X yes
TY T - Direction Y yes
TZ T - Direction Z yes

Frequency Domain Analysis

For a steady state dynamic analysis (SSD) the following nodal data components are
available. For each data component both amplitude and phase angle data components
are available.
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THF | XTF | LsDA
Component (d3thdt) || (xtfile) || (binouty | ASC"

Basic data components

NX Axial force yes
NY Shear forcein Y yes
NZ Shear force in Z yes
MY MomentinY yes
MZ Momentin Z yes
MX Torsional moment yes

Integration point data

SXX Axial stress yes
SXY XY shear stress yes
SZX ZX shear stress yes
EFF Effective plastic strain yes
EXX Axial strain yes

For a random vibration analysis (PSD) the following nodal data components are
available.

THF | XTF | LsDA
Component (d3thdt) || (xtfile) || (binouty | ASC"

Basic data components

NX Axial force yes
NY Shear force inY yes
NZ Shear forcein Z yes
MY MomentinY yes
MZ Momentin Z yes
MX Torsional moment yes

Integration point data

SXX Axial stress yes
SXY XY shear stress yes
SZX ZX shear stress yes
EFF Effective plastic strain yes
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EXX

Axial strain

yes
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13.1.6.1. Additional Beam Results: Written if Requested from LS-DYNA

Additional Beam Results: written if requested from LS-
DYNA

In addition to the basic data components additional beam results may be output to the
.THF file for both Belytschko-Schwer and Hughes-Lui beam elements. As no indication
of the element type is written to the . THF file it is impossible for T/HIS to work out
whether a specific element is a Belytschko-Schwer or a Hughes-Liu beam. As the
element type is unknown the user must know which element type a beam is in order to
extract the correct results.

Belytschko-Schwer Beams

If you have used Belytschko-Schwer beams with a resultant plastic material model the
following "plastic" results will also be written out to . THF file: (Note that these data are
written even if the *DATABASE EXTENT BINARY card field <beamip > is not set - the
presence of a resultant beam material triggers their output automatically. This is not
the case for Hughes-Liu data components, for which output must be requested
explicitly, see below.)

Coordinate systems of results

Beam results are always output in the element local coordinate system. Only beams
declared in "beam element time-history blocks" will be available.

"Extra" data components

Where "extra" results are written, and T/HIS cannot resolve unambiguously whether
they are Belytschko-Schwer plastic data, or Hughes-Liu stress/strain data, it is your
responsibility to interpret the results correctly .

Notes on beam data

1. Hughes-Liu (integrated) beams locate their integration point(s) at mid-span, and
have a constant shear force and moment along their length.

The location and number of integration points through the thickness at mid span
depends on the beam shape. See the *SECTION_BEAM keyword in the LS-DYNA
manual for more information.

2. Belytschko-Schwer (resultant) beams calculate the moment variation along the
beam, so may have different Myy and Mzz terms at ends one and two. This
presents a problem when only the basic force and moment vector is written
since only one Myy and one Mzz term are output. These are in fact the values
at end 1. So if you have a cantilever fixed at end 2, with a point load at end 1,
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you will not see any moment in it if you only plot the basic Myy or Mzz data
components (although the moment will be there and it will behave correctly).
Furthermore, the sign of the end 1 Myy and Mzz moments written to the extra
data slots is opposite to the sign of the basic moment vector Myy and Mzz
moments so care must be taken in interpreting the direction of moments when
switching between basic and extra data component moments.
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13.1.7. Shell Data Components

Shell Data Components

For shells the following data components are available. These combine with directions
for the data component, and in some cases a location through the shell thickness.

THF XTF | LSDA
Component (d3thdt) || (xtfile) || (binout) || AC"

Stress components

SXX Stress in XX yes yes
SYY Stressin YY yes yes
S77 Stress in ZZ yes yes
SXY Stress in XY yes yes
SYZ Stress in YZ yes yes
SZX Stress in ZX yes yes
SMX Maximum Principal Stress yes yes
SMN Minimum Principal Stress yes yes
SMS Maximum Shear Stress yes yes
SVM Von Mises Stress yes yes
SAV Average Stress (Pressure) yes yes
STR Stress Triaxiality Factor yes yes

Strain components

EFF Effective Plastic Strain yes yes
EXX Strain in XX yes yes
EYY Strain in YY yes yes
EZz Strain in ZZ yes yes
EXY Strain in XY yes yes
EYZ Strain in YZ yes yes
EZX Strain in ZX yes yes
EMX Maximum Principal Strain yes yes
EMN Minimum Principal Strain yes yes
EMS Maximum Shear Strain yes yes
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EVM Von Mises Strain yes yes

EAV Average Strain yes yes
Force / Moment components

MX Moment in X yes
MY MomentinY yes
MXY Moment in XY yes
QX Shear force in X yes
QY Shear force inY yes
NX Normal force in X yes
NY Normal force inY yes
NXY Normal force in XY yes
Miscellaneous components

T Thickness yes
I Internal energy density yes

"Extra" components

An Extra Data Component yes yes

Frequency Domain Analysis

For a steady state dynamic analysis (SSD) the following nodal data components are
available. For each data component both amplitude and phase angle data components
are available.

THE | xTF || LsDA
Component (d3thdt) || (xtfile) || (binout) | ASC!

Stress components

SXX Stress in XX yes
SYY Stress in YY yes
S77 Stress in ZZ yes
SXY Stress in XY yes
SYZ Stress in YZ yes
SZX Stress in ZX yes
Strain components

EXX Strain in XX yes
EYY Strainin YY yes
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EZZ Strain in ZZ yes
EXY Strain in XY yes
EYZ Strainin YZ yes
EZX Strain in ZX yes

For a random vibration analysis (PSD) the following nodal data components are
available.

Component (d;tl-lqudt) (x)t(;l;::e) (bI}f\Ic))ﬁt) Ascll

Stress components

SXX Stress in XX yes
SYY Stress in YY yes
S77 Stress in ZZ yes
SXY Stress in XY yes
SYZ Stress in YZ yes
SZX Stress in ZX yes
SVM Von Mises Stress yes
Strain components

EXX Strain in XX yes
EYY Strainin YY yes
EZZ Strain in ZZ yes
EXY Strain in XY yes
EYZ Strainin YZ yes
EZX Strain in ZX yes
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13.1.7.1. THF (d3thdt) File

THF (d3thdt) File

Stress

Stress tensors are in the global cartesian system unless the option to use
material axes has been invoked for orthotropic materials (CMPFLG on
*DATABASE_EXTENT_BINARY). By default results are available at top and
bottom integration points and mid-surface but values can be output for
all through thickness integration points by using MAXINT on
*DATABASE_EXTENT_BINARY

Strain

The Strain tensors output is optional. Values are in the global cartesian
system unless the option to use material axes has been invoked for
orthotropic materials (CMPFLG on *DATABASE_EXTENT_BINARY). Only
values at the top and bottom integration points are output. T/HIS will
average these values for the mid surface.

Forces &
Moments

Force and moment resultants are <data> per unit width, and are written
in the element local axis system. Refer to "Theory of Plates and Shells",
Timoshenko, for a precise definition of these values.

Extra

The "Extra History" data components will only appear in the menu if they
have been selected for output (NEIPS on *DATABASE_EXTENT_BINARY).
These are output for the same surfaces / integration points as the stress
tensor values.

Through Thickness Integration Points

NOTE: The top and bottom "surfaces" are not the outer fibres if the default Gaussian
integration rules are used, but rather the outer and inner integration points.
The relationship between integration point location and shell thickness
depends on the number of integration points used.

The following diagram shows locations of integration points with respect to shell half-
thickness (t/2) assuming the default Gaussian integration rules have been used:

No of Points Distance of outer fibres from neutral axis as a proportion of t/2

u A W N =
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0.0 (membrane)
0.577t/2

0.775

0.861 t/2
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LAST UPDATED 17 NOVEMBER 2024



T/HIS

The "top" (or outer) point is on the positive local Z side of the element neutral axis. The
output of shell data from LS-DYNA will fall into one of two categories, and the "surface"
options available in T/HIS depend on this.

NOTE: Itis possible to use non-default integration schemes in LS-DYNA which may
locate the integration points at different places. This is an advanced topic:
contact Oasys Ltd for advice.

Default output case: 3 "surfaces”

In this case, regardless of how many integration points the shell elements may actually
have through their thickness, LS-DYNA writes out:

Top surface:  Top integration point

Centre surface .
) Computed neutral axis value

Bottom , . .
Bottom integration point
surface :

Note that the "centre" surface here is the neutral axis value. For membrane elements all
three sets of values will be the same.

Optional output case: user-defined number of integration points

The number of through thickness integration points written to the THF file can be
modified using the value of MAXINT on the *DATABASE_EXTENT_BINARY card. If this
parameter is changed then all thin and thick shell output written to the THF file will have
MAXINT data slots for integration points in the file, regardless of how many integration
points a given element may have through its thickness.

If MAXINT is not 3 then the order in which data is written to the THF file is controlled by
the actual number of integration points of integration points in a shells formulation. The
following table illustrates output for the case of MAXINT not equal to 3

Dat : , . : Shell with any other
@ .a Shell with 3 Integration || Shell with 5 Integration " .a y .

slot in : . nunber of integration
: points points ,
file points
#1 Middle Middle

Bottom
#2 Bottom Bottom |
#3 Top Bottom + 1
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#4 zero Top -1 |
#5 zero Top Top
#6 zero zero
NOTE: The THF file does NOT contain any information on the number of integration

points each shell was defined with.
No explicit neutral axis value is calculated or output.

The outcome of writing more integration points than have been used in a
shell formulation is undefined.

There is no guarantee that the "centre" surface in this context is the neutral
axis value: this will depend upon the element integration scheme. In addition
where the "centre" value has been averaged from a pair of points, when the
number of layers is an even number, it will definitely not be the neutral axis
value: consider plastic strain in a section in pure bending!

The ZTF file generated by PRIMER can help to resolve some of these problems.
THF File + ZTF File

If a ZTF file had been generated using PRIMER then T/HIS can use additional information
from the ZTF to correctly work out the number of integration points each shell element
was defined with. If an attempt is made to output data for a surface that does not exist
in the THF file then T/HIS will generate a warning message and a NULL curve will be
generated.

In addition to working out the correct number of through thickness integration points
for each element T/HIS can also use the information in the ZTF to identify models where
MAXINT has been set to a -ve number in order to generate data for multiple in-plane
integration points.

Effect of plotting "Top" surface on models with MAXINT = 6 and MAXINT = 9 whit and
without a ZTF file.

MAXINT = 6, no |[MAXINT =6, ZTF|| MAXINT =9, no || MAXINT =9,
ZTF file file present ZTF file ZTF file present
isnllzll :322;4 Undefined (#int Correct (int Undefined (#int Correct (int
poingts points < 6) point #4) points < 9) point #4)
hell 2 h
.S € ‘as 6 Correct (int Correct (int Undefined (#int Correct (int
Integration oint #6) oint #6) oints < 9) oint #6)
points P P P P
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Shell 3 has 9 Incorrect (6th Warning _ _
integration integration  ||message as #int Correct (int Correct (int
points point) points < 6 point #9) point #9)

In-plane Integration Points

In some versions of LS-DYNA it is now possible to write out data for all 4 in-plane
integration points for fully integrated shells by setting MAXINT on the
*DATABASE_EXTENT_BINARY card to a -ve number. For example specifying a value of -8
will generate data for 8 layers each with 4 in-plane integration points. If this option is
used then all the elements will be written out using this option regardless of whether
they are fully integrated or not.

As there is no information in the THF to indicate that data for 4 in-plane integration
points has been written to the file then the file format will be exactly the same as for an
analysis with a +ve value of MAXINT 4 times larger. For example MAXINT = -8 and
MAXINT = 32 will both produce THF files with 32 integration points worth of data and
there is no way for T/HIS to know which value of MAXINT was used to generate the data.
The ZTF file generated by PRIMER can help to resolve this problem.

If multiple in-plane integration points are written to the THF file then they are written in
the following order.

Layer 1 - in-plane int point #1
Layer 2 - in-plane int point #1

Layer n - in-plane int point #1
Layer 1 - in-plane int point #2
Layer 2 - in-plane int point #2

Layer n - in-plane int point #2
Layer 1 - in-plane int point #3

NOTE: If non fully integrated shells are included in the list of elements written to the
THEF file then in some versions of LS-DYNA the 2nd, 3rrd and 4th in-plane
values will all be zero. Care should therefore be taken if the 4 in-plane values
are averaged.

In some versions of LS-DYNA the 1st in-plane integration point is correctly
written out using the global axis system while the 2nd, 3rd and 4th in-plane
values are written using the elements local coordinate system. Care should
therefore be taken if the 4 in-plane values are averaged.
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13.1.7.2. LSDA (binout) File

LSDA (binout) File

Stress By default stress tensors are in the local element coordinate system.
Values are written out for all the through thickness and in-plane
integration points.

Strain The Strain tensors output is optional. By defaul the values are in the
local element coordinate systems and only values at the top and
bottom integration points are output. T/HIS will average these values
for the mid surface.

Forces &

These are not written to the LSDA file.
Moments

Extra
By default "Extra" data components are not written to the LSDA file.

Some recent versions of LS-DYNA can now write the"Extra" data
components to the LSDA file if the parameters OPTION1, OPTION2,
OPTION3 and OPTION4 are set on the *DATABASE_ELOUT card.

Global v Local coordinate system results

The LSDA file can contain both ELOUT and ELOUTDET data components. By default
T/HIS uses the data from ELOUTDET as ELOUT only contains a subset of the data in
ELOUDET.

In some versions of LS-DYNA it is possible to change the Shell and ThickShell data
components written to the ELOUT so that they are defined using the Global coordinate
system (see EOCS on *CONTROL_OUTPUT) instead of the default local element
coordinate system If this option is used then only the ELOUT file is modified, the
ELOUDET file is still written using the local element coordinate system.

If T/HIS detects that the LSDA file contains both ELOUT and ELOUDET and that they are
using different coordinate systems then T/HIS will display an additional option can be
used to force T/HIS to use the ELOUT file data instead of the ELOUTDET data.

Through Thickness Integration Points (surfaces/layers)

Unlike the THF file the LSDA file can contain different numbers of integration points for
each element. This means that if "Top" surface is selected T/HIS can correctly identify
which integration point it needs to read data from.

By default strain tensors are only written out for the top and bottom surfaces and T/HIS
averages these for the mid surface values. In recent versions of LS-DYNA the parameter
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INTOUT on the *DATABASE_EXTENT_BINARY card can change this so that strain tensor
values are written out for all the through thickness integration points. T/HIS does not
currently support these additional values.

In-plane Integration Points

By default the LSDA file will contain data for all 4 in-plane integration points for any fully
integrated shells. As with the THF file by default there is no information in the LSDA file
to tell the difference between a shell with 32 through thickness integration points and a
shell with 8 through thickness layers and 4 in-plane points per layer. If a ZTF file written
by PRIMER is present then T/HIS can use the extra information on the ZTF to work out
which elements have multiple in-plane points.

If the parameter INTOUT on the *DATABASE_EXTENT_BINARY card is set then the
format of the LSDA file is changed and the LSDA file then contains enough information
for T/HIS to identify the shells with multiple in-plane integration points without the ZTF
file.

In addition to changing the format of the LSDA file setting INTOUT on the
*DATABASE_EXTENT_BINARY card also outputs strain tensor values at each in-plane
integration point as well as all the through thickness layers. T/HIS does not currently
support strain values from multiple in-plane integration points.

Extrapolated Stress / Strain Values

The parameter NODOUT on the *DATABASE_EXTENT_BINARY card "gaa" can be used to
generate stress and strain values that have been extrapolated to the nodal positions
instead of values at the elements integration points. T/HIS does not currently support
these extrapolated values.
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13.1.8. Thick Shell Data Components

Thick Shell Data Components

For thick shells the following data components are available.

THF | XTF | LSDA
Component (d3thdt) || (xtfile) || (binouty | ASC!

Stress com ponents

SXX Stress in XX yes yes
SYY Stress in YY yes yes
S77 Stress in ZZ yes yes
SXY Stress in XY yes yes
SYZ Stress in YZ yes yes
SZX Stress in ZX yes yes
SMX Maximum Principal Stress yes yes
SMN Minimum Principal Stress yes yes
SMS Maximum Shear Stress yes yes
SVM Von Mises Stress yes yes
SAV Average Stress (Pressure) yes yes
STR Stress Triaxiality Factor yes yes

Strain components

EFF Effective Plastic Strain yes yes
EXX Strain in XX yes yes
EYY Strain in YY yes yes
EZZ Strain in ZZ yes yes
EXY Strain in XY yes yes
EYZ Strain in YZ yes yes
EZX Strain in ZX yes yes
EMX Maximum Principal Strain yes yes
EMN Minimum Principal Strain yes yes
EMS Maximum Shear Strain yes yes
EVM Von Mises Strain yes yes
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EAV Average Strain yes yes

"Extra" components

An Extra Data Component yes yes

Frequency Domain Analysis

For a steady state dynamic analysis (SSD) the following nodal data components are
available. For each data component both amplitude and phase angle data components
are available.

Component (d;-tl-ll'::lt) (x)t(:ire) (bLif\Izﬁt) Ascll

Stress components

SXX Stress in XX yes
SYY Stressin YY yes
Sz77 Stress in ZZ yes
SXY Stress in XY yes
SYz Stress in YZ yes
SZX Stress in ZX yes
Strain components

EXX Strain in XX yes
EYY Strainin YY yes
EZZ Strain in ZZ yes
EXY Strain in XY yes
EYZ Strainin YZ yes
EZX Strain in ZX yes

For a random vibration analysis (PSD) the following nodal data components are
available.

THF | XTF | LsDA
Component (d3thdt) || (xtfile) || (binout) | ASC!

Stress components

SXX Stress in XX yes
SYY Stress in YY yes
S77 Stress in ZZ yes
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SXY Stress in XY yes

SYz Stress in YZ yes
SZX Stress in ZX yes
SVM Von Mises Stress yes
Strain components

EXX Strain in XX yes
EYY Strainin YY yes
Ezz Strain in ZZ yes
EXY Strain in XY yes
EYZ Strain in YZ yes
EZX Strain in ZX yes
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13.1.8.1. THF (d3thdt) File

THF (d3thdt) File

Stress ||Stress tensors are in the global cartesian system unless the option to use
material axes has been invoked for orthotropic materials (CMPFLG on
*DATABASE_EXTENT_BINARY). By default results are available at top and
bottom integration points and mid-surface but values can be output for all
through thickness integration points by using MAXINT on
*DATABASE_EXTENT_BINARY

Strain ||The Strain tensors output is optional. Values are in the global cartesian
system unless the option to use material axes has been invoked for
orthotropic materials (CMPFLG on *DATABASE_EXTENT_BINARY). Only values
at the top and bottom integration points are output. T/HIS will average these
values for the mid surface.

Extra [|The "Extra Historyl" data components will only appear in the menu if they
have been selected for output (NEIPS on *DATABASE_EXTENT_BINARY). These
are output for the same surfaces / integration points as the stress tensor
values.

Through Thickness Integration Points

NOTE: The top and bottom "surfaces" are not the outer fibres if the default Gaussian
integration rules are used, but rather the outer and inner integration points.
The relationship between integration point location and shell thickness
depends on the number of integration points used.

The following diagram shows locations of integration points with respect to shell half-
thickness (t/2 ) assuming the default Gaussian integration rules have been used:

No of Points Distance of outer fibres from neutral axis as a proportion of t/2

1 0.0 (membrane)
2 0.577 t/2

3 0.775

4 0.861 t/2

5 0.906

The "top" (or outer) point is on the positive local Z side of the element neutral axis. The
output of shell data from LS-DYNA will fall into one of two categories, and the "surface"
options available in T/HIS depend on this.
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NOTE: Itis possible to use non-default integration schemes in LS-DYNA which may
locate the integration points at different places. This is an advanced topic:
contact Oasys Ltd for advice.

Default output case: 3 "surfaces”

In this case, regardless of how many integration points the shell elements may actually
have through their thickness, LS-DYNA writes out:

Top integration point
Top surface:

Computed neutral axis value
Centre surface

Bottom integration point
Bottom

surface:

Note that the "centre" surface here is the neutral axis value. For membrane elements all
three sets of values will be the same.

Optional output case: user-defined number of integration points

The number of through thickness integration points written to the THF file can be
modified using the value of MAXINT on the *DATABASE_EXTENT_BINARY card. If this
parameter is changed then all thin and thick shell output written to the THF file will have
MAXINT data slots for integration points in the file, regardless of how many integration
points a given element may have through its thickness.

If MAXINT is not 3 then the order in which data is written to the THF file is controlled by
the actual number of integration points of integration points in a shells formulation. The
following table illustrates output for the case of MAXINT not equal to 3

Data ‘sIot in Thick Shell with 3 Integration points Thick Shgll with a.ny oth.er nunber
file of integration points
#1 Middle
Bottom
#2 Bottom |
#3 Top
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#4 zero |
#5 zero Top
#6 zero
NOTE: The THF file does NOT contain any information on the number of integration

points each shell was defined with.
No explicit neutral axis value is calculated or output.

The outcome of writing more integration points than have been used in a
shell formulation is undefined.

There is no guarantee that the "centre" surface in this context is the neutral
axis value: this will depend upon the element integration scheme. In addition
where the "centre" value has been averaged from a pair of points, when the
number of layers is an even number, it will definitely not be the neutral axis
value: consider plastic strain in a section in pure bending!

The ZTF file generated by PRIMER can help to resolve some of these problems.
THF File + ZTF File

If a ZTF file had been generated using PRIMER then T/HIS can use additional information
from the ZTF to correctly work out the number of integration points each shell element
was defined with. If an attempt is made to output data for a surface that does not exist
in the THF file then T/HIS will generate a warning message and a NULL curve will be
generated.

In addition to working out the correct number of through thickness integration points
for each element T/HIS can also use the information in the ZTF to identify models where
MAXINT has been set to a -ve number in order to generate data for multiple in-plane
integration points.

Effect of plotting "Top" surface on models with MAXINT = 6 and MAXINT = 9 whit and
without a ZTF file.

MAXINT =6, no
ZTF file

MAXINT =6, ZTF
file present

MAXINT =9, no
ZTF file

MAXINT =9,
ZTF file present

Thick Shell 1 has
4 integration
points

Undefined (#int
points < 6)

Correct (int
point #4)

Undefined (#int
points < 9)

Correct (int
point #4)

Thick Shell 2 has
6 integration
points

Correct (int
point #6)

Correct (int
point #6)

Undefined (#int
points < 9)

Correct (int
point #6)
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Thick Shell 3 has|| Incorrect (6th Warning : .

. . . . . Correct (int Correct (int
9 integration integration |[message as #int oint #9) oint #9)
points point) points < 6 P P

In-plane Integration Points

In some versions of LS-DYNA it is now possible to write out data for all 4 in-plane
integration points for fully integrated shells by setting MAXINT on the
*DATABASE_EXTENT_BINARY card to a -ve number. For example specifying a value of -8
will generate data for 8 layers each with 4 in-plane integration points. If this option is
used then all the elements will be written out using this option regardless of whether
they are fully integrated or not.

As there is no information in the THF to indicate that data for 4 in-plane integration
points has been written to the file then the file format will be exactly the same as for an
analysis with a +ve value of MAXINT 4 times larger. For example MAXINT = -8 and
MAXINT = 32 will both produce THF files with 32 integration points worth of data and
there is no way for T/HIS to know which value of MAXINT was use