Introduction to Oasys LS-DYNA

July 2011




Oasys LS-DYNA® Environment Software

MODEL: D2-06-296 o
RUN: 002
DATE: 23/11/07

MAX HIC: 4666




1. Using Primer

0 User Interface 6 o Tools
o Opening a Model 7 A Measure
o Saving a Model 8 A Check
o Viewing and Drawing Commands 9 A Attached
o Dynamic Viewing 10 A Orient
0 Shortcut Keys 11
0 Quick Pick Function 12
o Keywords 13

A Element 14

A Part 15

A Node 16

A Boundary 17

A Load 18

A Contact 19

A Create & Modify 20

A Control 21

A Database 22

23
24
25
26

Oasys

S-DYNA ENVIRONMENT



2. Using D3Plot

o0 User Interface 28
o Opening a Model 29
0 Animating a Model 30
o Displaying Results 31
o0 Plotting Commands i CT and Sl 32
o Tools

A Cut sections 33

3. Using T/HIS

o Opening T/HIS 35
0 Reading in Data 36
o Creating a curve 37
o Curve and Style Menu 38
0 Operate Menu 39
o Timeline Function 40
0 Shortcut Keys 41

Oasys

S-DYNA ENVIRONMENT



USING PRIMER
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User Interface

Top Menus Quick-pick control
Tools
Keywords
Menu tabs
Graphics Area >
Current
panel menu
g

Dialogue and List Area
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Opening a Model

Patt tree

Current layer: MOT SET

LS-DhA file read log b d

NASTRAN =
. Read any

IDEAS
FIMCLUDE files

nothing wet..

PATRAR
SAP2000

RADIOSS Wigw: log H
ABADLS

IES

[ )y S S I |

File:

A When Primer is started the Model menu will be automatically open, from which you can
open and save your models.

A Select Read, then select the file you wish to open by clicking on the folder to browse.
For LS-DYNA, files will be in the *.key format.

A To open the model, press Apply.
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Saving a Model

[ Ls-DYMa

Formatted

_ | MASTRAN
_ | IDEAs

_ | PATRAN

_| ABsaus

File: ;1 oG B \Test01'Test! key

]

Maodel Mo 1 (Wat24)

Pre-output check (madel 17 |

Output: | Alphabet
[ Classic

[ Full matl name

_| short matl name
_| HM commerts [w* Thumbnails

art colours outp
[V Part cal _| ZTF output

_| Field headers |7 Write comments

‘ersion: 97IRS k- IMCL
Includes: Data not weritten Abzalute
In zub-directory Relative
Merge -= Master
Select files Mative
haster file anly Linizc
== master dir Winclowes

Wirite existing *INCLUDE_PATH
Wirite Parameters az values
| write all solids in 2-line format

Witite checks to main file L

Don't write model mass and CofG .3
Don't wite include file mass
write out all connections

Wite azsembly data in Primer format

ASelect the Model menu, then select Write.

AType or browse to choose the name of the file you wish to save. Click Next >>>.

Arhe menu on the right then appears, after choosing the correct settings, press Apply to save.
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Viewing and Drawing Commands

A The above menu contains all the basic commands to change the view of your model,

including:
APre-programmed views (XY, YZ € ) ALii Line mode, draws all element borders.
AzZoom AHi i Hidden Line mode, draws all element
AAC (scales to fit screen), borders but with hidden surfaces removed.
AScroll through previous views (B, F) Ash i Shaded mode performs hidden surface
ABlanking Control (Reverse, Lock, All) removal but surfaces are shaded and lit.
ACompass Rose: can be operated in three ACT, Sl and Vect plot i display contours for a
modes available under Type, which are choice of data.
Rotate, Translate and Zoom. A single click of AExtra information can be added to the plot
an arrow generates a predefined increment of through the ENTity panel.
movement.
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Dynamic Viewing

o To Do Do

To o
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<Left shift> + <mouse>: Transforms model in current graphics mode
<Left control> + <mouse>: Transforms model in wire-frame mode
<Left shift> & <Left control> + <mouse>: Transforms model in pre-computed free-edge mode

The free edge mode is faster for large models/slow computers.

For Rotation use <Left mouse> in the above combinations.

When the cursors initial position is near the centre of the screen the model will rotate about
the screen XY axes. Near the edge of the screen the model will rotate about screen Z.

For Translation use <Mid mouse> in the above combinations.
The initial position of the cursor is irrelevant.

For Scaling use <Right mouse> in the above combinations.
Mouse motion to the right and up makes the image larger, left and down smaller.

A scroll-wheel on a mouse can also be used to scale the model, centred at the cursors
current position.




Shortcut Keys

Short-cut key mappinhg.

4 : Mitoscale current image E : Elanking control panel
E : Bewverse blanking of image T : Unblank all

E : Entity wisibility panel M : HMeasure panel
0 : Display Options panel

Z ! Zoom using cursor ¥V 1 View control panel

+ @ Zoom in (factor Z.0) - ¢ Zoom out (factor 0.5)

T @ Tidy all windows C : Claze all windows

I : Iconise/Deiconize windows 0 : Fevert to 'tguick pick' mode

L : Line mode plot

H : Hidden mode plot

% & Shaded mode plot

Toggling through meodels: (cf Model, List, switch models on/off)

up arrow : toggle backwards |} 0On their own show each model in
DOWN arrow @ togyle forwards Voturn., Add <£zhift> to OR models.

The following are pre-programmed views:

1l @ +X¥ wiew 5 -*¥ wiew
2 1 +YZ wiew 6 -¥Y2 wiew
3 1 +RE wiew T 1 -XZ wiew
4 1 +I50 view g -I50 wview

Certain functions can be accessed by pressing a key on the keyboard.
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: . 2 N\ .
Quick Pick Function =—e——————
lEIIank T PART (any type) TII»(E\,-' in: - IE"al'lk TIPART fany typel ¥ | Keyin: . =

Blank Part P
Unblznk Enitity
nly Element -
Infarmation Mocde:
Lakel P haterial
Eclit Section
Keyweard Boundary =
Colaur L Contact
Transparency - Constrained =
Plotting made P et L
Locate in Tree - Include file
Part Takle Part Tree Azzem
Sketch Paint
Firil Curve
Surface
Cther P
A At the top of the screen the Quick Pick options are displayed. When Primer is loaded
this is automatically set to Blank i Part.
A The first option shows the operation to be undertaken, and the second option shows
the type of item it will apply to.
A Left clicking on an item selects that item and applies the current function.
A Middle click means Aundodo the most recent
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]

hd1:hdain file

SHELL n&

MODIFY SHELL (nothing selected) |

Create
Modlify

Apply

(e Al elp
Mool |patves (VNN .J%EJJ

Al Mone Tll Opt

Primer allows you to create, modify, list and delete most of the Keywords available in
LS-DYNA.

The B symbol indicates a sub menu for that function. For some functions the right
hand mouse button must be used to view the sub menu.

When selected a tab appears, and the menu is shown in the current menu panel.
Some options cause a pop up window to appear.

Menu tabs will remain available even if another menu is currently open, so previously
used menus can be quickly brought to the screen by selecting the tab.

o o Po o e
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Keywords - Elements

ELEMENT

dh SHELL H X

MCDIFY SHELL rnothing selected)

Creste Lizt Spliticombine

Mortmals

Fenumber

ACCELER'R

PRETENS'R

RETRACTOR
| SENSOR

| SLIPRING

SHELL_S_SINK

AThe *Element keyword menu enables you to Create, Modify and Delete all the element
types that are available in LS-Dyna, as well as other functions.
AThe figure in brackets displays how many of each are in the current model.
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Keywords - Parts

MODIFY PART M1P1

[ - I

e f
[ appty PEMCHECK 3 PARTCS) |

Part contains 45 SHELL(=)
Propetties... Part material type: DEFORMABLE

_optiond Rigid attributes _option2 _option3

[ =no optioni= Restraints, stc [ =no option= [ =ne option=

| _INERTIA Insert praps P~ _| _CONTACT _| _PRINT

Sketch master

SECID 1] EQEID HGID GRAY ADPOPT ThilD

PID
IEEFEEFER - A

_optiongd
[ =no optior=
| _ATT~._MODE

_| _REPOSITICN Switch ta PART_COMPOSITE Repaort _IMERTIA modifiers

AThe *Part keyword is central to LS-DYNA, it lists material, section property and other data
for groups of elements. It can be used to split up large models into manageable components.

ACreating or Modifying a Part uses the menu on the right. At the barest minimum the

following must be defined:
AID i The partid (label), which must be unique.

ASECID i The section id. The section type must match the type of the elements in this part.
AVID i Material id. Again, this must be a formulation valid for the elements in this part.
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Keywords - Nodes

Gk CREATE MODE in mocel 1

C| 1
flodify Renumber

Al MWODIFY NODE (nothing selected
RE ( £ ) Include: ‘r-m =hiaster file= ‘ EI

‘ Create NODE (model 1) ‘

_SCALAR | _SCALAR_VALUE| _MERGE |

tethod:

Pick ot type in coordinates P Fick ar type in coordinstes
Create between 2 nodes (line)

NID ® ¥ Creste between 4 nodes (=urf)

“m Creste between 3 nodes (circle)

Create at the centre of & hole

A Nodes, fdAgrid pointso, form the vertices o
structural purposes. Within LS-DYNA virtually all mass is lumped at nodes.

A There are 5 possible methods to create nodes as shown above, which all require
different but simple input data.

A When you have finished creating nodes press Dismiss to close the menu.
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Keywords - Boundaries

BOUND
—— ==y Heyword: W1 PRESCRIBED_MOTION B
o T TnEnE PRESCRIBED_MOTICON
COUSTIC_COUPLING BE RESET_ALL "W
format =

AMBIENT_EOS © -

. — @ | Selected model 1 for KEYVWORD | UPDATE
CONVECTION 0)

CYCLIC (0) Creste

ELEMENT_METHOD

SKETCH_ALL

Single E ‘

- \ Keyworel M1 PRESCRIBED_MOTION £1/0 moc) | ot £
Fikter by: BOUNDARY_PRESCRIBED_MOTION <autos <auto>

FLUX Y
Maclity Renumker ¢ [T suffices | NSD g o | DOF | wep | ap e | sF F| vD weer | DEaM f|BRMH (|
Bpply OFFSET! F| OFFSET2 F| MRB p | MODE1 | MODE2 | [
QUTFLOW_CFD ©) Creste P NODE_SE_y 0 T i T i T 0 v 00 i v 0o 00
PRESCRIBED_ACCELEROMETER_RIGID (0) 1 rveoesTy 2 . ¢ 0 . 1 ¢ 00 0 + 0o 0o
PRESCRIBED_CFD 00 00 o ¢ 0 P

PRESCRIBED_MOTION
PRESCRIBED_ORIENTATION_RIGID (0)
PRESSURE_OUTFLOW
PRESSURE_CFD_SET

PWP

RADIATION

SLIDING_PLANE

SPC

SPH_SYMMETRY_PLANE (

SYMMETRY_FAILURE (0)
TEMPERATURE (0)
THERMAL_WELD (0)
USA_SURFACE (0)

A Boundary conditions within LS-DYNA apply a range of restraints and other imposed
conditions to models.

*Boundary cards can only be edited using the Keyword editor, an example is shown
above.

A
A The acronym row can be hovered over to give more information as to what data should
be input below, and the LS-DYNA manual has full details.

A

Existing data is shown with a blue background.
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Keywords - Loads

Keyword: b1,LOAD_NODE &)X
RESET_ALL HELP Koy =
farmat =
CHECK_ALL SKETCH_ALL i
Single =
| Keyword M1 LOAD_NODE (0/0 mad) | s &
Fiter by: LOAD_NODE  <autos
Vi X Al
Tle | suiices | nsD g o | DoF e i e w | m2 w | me w | [T
Creste P SET o © 4 o ¢ oo o S @ S @ S @ 7

et suffices for ne n 5
Suffix #1

_| painT
[ =ET

A A range of different loading types can be defined in LS-DYNA and are alll
editable in Primer.

A *Load cards are mostly edited through the Keyword editor, as with *Boundary.
A The example above is for LOAD NODE_SET

Qasys

LS-DYNA ENVIRONMENT



Keywords - Contacts

The above menu is used to Create or Modify *Contacts

A

A First the type of cont@mct mTlypetto biireg upsaaitop by
down list.
A
A

Then, depending on the contact chosen either the Master and Slave data must be
inputted or just for the Slave side.

Additional data can also be inputted throughthe Opt i on al buttbat a é
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Keywords T Create or Modify

When modifying or creating a new keyword there are many options available to the user.
For example, shown above (left) are the options given to define a material, when creating
a part. This list is displayed when the cell is right clicked.

Pick allows the user to pick a part from the screen, and Primer will take the MID (Material
ID) that part is using.

Select brings up a list of all the materials currently in the model and allows the user to
select a MID from that list.

Create brings up the Create Material panel, which should be used if the desired material
does not currently exist.

When modifying an item there are many more options available (right).

o o Do Do Do P>
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Keywords - Control

CONTROL

Text edit

==

| CONTROL cards (mocel 1)

Include: |M1 <Master files | ]

—|_Cortrol Categories |=|_|] Wodel te: ictz4
Memory size:
STANDARD oEe CRE
CFD Project (_JOBIDY
IMPLICIT
e RawiCol 1 2 3 4 5 6 7 ]
THERMAL -
oG Set.. o copy.. |M1 Master file> ||‘=_“|
OTHER HGEM R¥VEN SLMTEM RYLEM
1
[ 2 g 2 ] 2 4 o
TERMMATICN Set. ¢ Copy.. |M1 <Master file= ||=:|
ENDTIM ENDCYC DTHIN EMDENG ~ EWDMAS NOSOL
B oo [ o [ o0 [0 [ [ o ]
TMESTER Set. | com.  [M1 <wester fies | 3
DTIMIT TSSFAC 1500 TELMT DT2MS LCTM ERODE ME1ST
q
i 7 7 7
DT2MSF  DT2MSLC MSCL RMSCL
2
[ o0 | o ] o [ o0 |

The *Control keyword covers all the keywords which control the main parameters of
an analysis. Each control card can only exist once or not at all.

The cards are grouped into 7 categories listed on the left, and can be activated by
clicking. Active cards are then listed in the main panel where they can be edited.

Commonly used cards include Contact, Energy, Output, Termination and Timestep.
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Keywords - Database

DATABS =

ASCII
BINARY

CROSS_SECTION \

m
fal
=

X e
FORMAT
FSI

=
W w
=4
g%
2=
_IJQJJ
ER

[=]

I[Z[Z[Z[T
|| |m|t|<
S|l a3
MEIEIEL:
2|22 =RBE
T
AEIEEE

T Q_EJ,DD
..,—"‘ITII'I'I

[

o

(@]

=

(I

I

5=
]
=
2
=
=
%)
=
m
-
—

ISTORY_DISCRETE

v v

V[O[Z[ZZ[XI
el
T|To(D(d
(g (3
C'_I'I'IE
5(2 I |
Z|2(8|¢e
ST
m|-
I |@
|Dm
b
Q—I
c
o

v

TIC_FORMING

=

T> 2F|2
x hr‘. Ll

e

(=]

2

=

el

[w}

EDIT DATABASE_<ascil option= in madsl 1 [ EDIT DATABASE_BINARY in model 1 [+ S
Check Defn Check Defn
EDIT DATABASE _sasci option= in mose 1 | EDIT DATABASE_BINARY in moel 1 |
_ofF | erer | x| RN KR I I = BINARY_BLSTFOR INACTIVE | SET DEFALLTS |
OPTION  STATUS DT BIMAR LCUR IOOPT  DTHF  BINHF
4B MACTIVE | 00 0 SET DT | SET BN | SET Lo | SET 00p |
ACTIY SET DT | SET BN | SET LCU | SET 100F | MACTIVE | SET DEFALLTS |
SET OT | SET BIM | SET LCU |SET 100e |
SET DT | SET BIM | SET LCU |SET 100 |
SET DT | SET BN | SET Lo | SET 00p | INACTIVE | SET DEFALLTS |
SET DT | SET BIM | SET LCU |SET 0GR |
SET OT | SET BIM | SET LCU |SET 100e |
SET OT | SET BIM | SET LCU |SET 100e | IMACTIVE | SET DEFALLTS |
SET DT | SET BIN | SET LCU | SET I00R |
SET DT | SET BIM | SET LCU |SET 0GR |
SET DT |SET BN SET Lou | SET 100p | INACTIVE | SET DEFALLTS |
SET OT | SET BIM | SET LCU |SET 100e | [STATS TETART G
ACTIV SET DT | SET BIN | SET LCU | SET I100F | E oo g
| wove [ T 0 o SET OT | SET B | SET Lou | SET 100k | INACTIVE | SET DEFALLTS |
—_— : . : . . BEAM NPLTC PSETID
oo i il 0 i
SET DEFALLTS
DT LeoT BEAM NPLTC PSETID
[ ioez | o 4 o0 4 o ]| o 4
100PT
o0

The *Database keyword in LS-DYNA is used to control what is written out to the Binary and ASCII

results files, it also defines how often the data is written out during the analysis and the format that
Is used to write the binary data files.

A Thereis no standard editing panel as the options require different inputs.

A The ASCII menu (middle above) lists the additional data files that can be created during an LS-
DYNA analysis and how often data is read out. The Binary menu (right) lists result and restart files.

A Other useful data can also be read out, such as in History Node or Cross_Section which are
defined for output to the time history files *.thf - used for T/HIS.
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Tools - Measure

o s fix

i I ~ . i Mode to Mode
[ i Ak

=T M2

g M
.

Distance:

Yectar:
Angle between line and global coordinate system:

XY YZ I

A The Tools panel provides access to various functions, one of the most useful is
Measure, which measures the distance and angles between nodes and points.

A For true 3D model space measurement it is better to use nodes, rather than screen
points as used in the first 2 options.

A Simply pick nodes from the model in the order shown by the graphic and the distance
or angle will be automatically displayed.
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Check madel 1

Custom preference file ﬂ

eao | I

Fefresh Preference settings

Error configuration |

Tools - Check

Error tree viewer =X

Recheck| Clear
Autofix Sketch | Blank

it T stenmede 7]

|Urblal(| |M05ca|

=ERROR
CONTACT_GEOMETRIC (1)
FHCONTROL (1)
FSOLID (1)
[HBEAM (1)
[FISHELL (1)
ElPart (PID) specified but not defined (2)

‘._ 87981 (S87981)

87998 (587998)

I DISCRETE (1) Sketch
EHINITIAL (1) Autofix
MATERIAL (1) Explain
HPART (3)
ESECTION (1)
= WARNING
LJCONTACT (1) Unblank
FIF IGNORE option is n L 0oy act (or Control Conta
GONTROL (1) Edit
EINODE (1) o et |

EIRIGIDWALL (2}
E1One or more nodes found behind or inside wall (2)
| [

A Primer offers a powerful checking feature to validate models before the user submits
the model to LS-DYNA. It separates the check results into 2 types: errors and
warnings. Errors indicate a model that will not initialise within LS-DYNA or will be of
poor quality, warnings are indications of bad modelling practice and/or integrity.

A The Options menu allows the user more control over the checks.

A Press Apply to run the check.

A The results of the check can be viewed in a table format or a tree structured viewer.
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Tools - Attached

Ll [ ]

A The Attached menu, above, can be used to show anything connected to, or referenced
by what is currently visible on screen.

A Each time you press Apply Primer does the following:
A Looks at what you want to find attached (shells, constraints etc)
A Finds what is immediately "attached to" what is currently visible.
A Unblanks these newly found items.
A Redraws the image.
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Tools - Orient

Qrient Qrient

| TRANSLATE 1 MODEL(s) | | FROJECT 1 MODEL(s)

project to line

[%.¥ 2] dist: [

_| project to #-plane
_| project to y-plane
_
[T

Drag Consider INCLUDE_TRANS? project to z-plane
Interpolate [ orentmems R project to plane (3M) |=|_orenTmems [l =[]
M1 -» N2 a0 | more | 1] opt | _J project to mesh A | e | 114 ont |
Normal to plane ==
Using Contact

Modes to defing ling

Pick M2 [l

ELEMERT ...

PART...
ELEMENT...
lope——————————

A There are 6 types of orientation available: Translate - shift by global vector, n1->n2, or
normal to plane. Rotate - rotate about global or local axes. Reflect - reflect about a
distance [d] down a given axis. Scale - factor nodal and other coordinates by [Sx,Sy,Sz].
Project - project nodes to line or plane. Trans-Rot - translate and rotate in one operation.

The user must first define the object they wish to orient.
Then, for each option above, choose from a range of methods for defining the orientation.

After pressing Apply you are given the options of accepting, rejecting or repeating the
transformation before it becomes permanent.

To Do o
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USING D3PLOT

File Window Tools Display Images Wiewing Options

[Blank

S v T 0 S v

PLASTIC_STRAIN
{Mid surface)
0.00
3027
B0.55
an.ez
121.10
161.37
181.65
z211.92
242 .20
272.47
20275
333.02
36330
303.57
% 1.0E03

Tz
W
4.000453

WOM_MISES_STRESS
(hid surface)

s
Ex
0.012920

IEY o . 0 il L1 [ [

FFanscamy) F[Key in: 1 b age Humber : 1 144 E W P
T e

WEL_RESULTANT

2.268

z
T X
0.001000

E T T T

[T =] I [=1

D3PLOT  T/HIS ﬁgmory
[easure | uites |

Graphicswindow layout op

J Make all tiled wind oves same size
Automatic Page Layout
_I Tile Wide
[V Tile Tall
_| Cascade
1 1x1
lzxz
_laxz
] Hew

x: HEH
fdanual Fage Layout

Advanced... | |

v: I

Z
b
0.075000

w1 [z Tws [wa

o I —
| W] ]

k- Anim F

File

Draw P




User Interface

e e Main Menu
[ | —= Options
Menu tabs

Menu Area

v

Graphics Area

Animation

R e ool

Dialogue and List Area Viewing and Drawing Commands

Oasys

S-DYNA ENVIRONMENT



Opening a Model

A%

When D3Plot is opened the above pop up menu appears.

Select the file you wish t o olflenamebtobrowde.i c k
Files should be in the *.ptf format

Double click to open.

To o o I
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Animating a model

A The animation controls are intuitive and views can be easily skipped between using the
options on screen, or the left and right arrows on the keyboard.

A Right clicking on the options at the bottom gives a range of helpful options. For
example, animations can be slowed down by selecting Delay from the Anim menu.
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Displaying Results

d D3PLOT: Crush Tube 2 Z_DISPLACEMENT
= o . 1: Max N2419 © 1.618435E+01, Min N39 : -1.682256E+01
e | wez | ones | ng -16.92
20§30 Contast

— -14.38

-11.83

MIDDLE surface
OFF 928
ON 673
GLOBAL
-4.19
6 : Auta Medium

Showy max & min only -164
¥_DIRECT_STRESS 0.91

346

6.00

L2409
619435 i01 855
11.10
13.65
16.19
v
L X
0.050001

When D3Plot is opened the Data menu is automatically displayed.

The top half of the menu gives you display options.
The bottom half shows the menu for the different display options, as default it shows
the Component menu.

From the Component menu, you can choose which data you would like to be
displayed, for example Displacement or Stress.

o o Do D>
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Plotting Commands i CT and SI

»»»»»

0.050000 0.050000

A There are 6 display modes for plotting data on solid and shell elements, shown in blue
on the menu. Probably the most commonly used are CT (Continuous Tone) and Sl
(Shaded Image).

A A CT plot (right) draws bands of contours in solid colours. No account is taken of
lighting.

A An Sl plot is similar to a CT plot, but lighting is included to give more impression of
shape. Two options are provided, Solid Bands or Fuzzy Bands (left). Fuzzy Bands
draws smoothly varying colours.

A The image on the previous slide shows a solid bands Sl plot.
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Tools T Cut Sections

Cutting switch:  ©OFF

Origin and Yectors &~ Deformed space

Crigin coord:
K Axiz vector:
By vectar:
z Move Section
‘(, Drag (D key) H
/E 5 Optionz & Tuning
Positive Action Megative Action
I Omit [ Omit
1 Outline SWaR | i Outine
[~ Mormal _| Mormal

Plane Display: U\ﬁreframe Transp

Thick cut: Thickness: 2438
_| Mo 2D element capping
_1 Use true thickness = 1.00

[T Use fixed thickness

System: Local (def) P H

—

\Write ta File Jest1 Tisectforce0l cav

J Display section force summary

[(Summary forces turned off)

“ies normal to plane

Wiewy on plane

4 views showving plane

List cut plane status

Qasys

il %< cut section definition methad

Constant X ™ Cutsaction space system Defarmed space ™ Paositive Action MNegative Action

L=-Oyna method Basic Space (Lagrangian) [~ Omit . [ Omit
: WA :
Crigin & Vectors Defarmed Space (Eulerian) I Qutline e | - Qutling
_1 Marmal 1 Marmal

M3 Three nodes

Constant v

Screen Space (Eulerian

Constant £

o Do Po Po P>

ok

The Cut-Sections menu is found in the Tools menu or from keyboard short-
cut X.

To create a Cut-Section first choose how you wish to define it, e.g. constant x.
Then define which space system it operates in.

The display either side of the cutting plane can be changed.

The plane can be moved using the Drag option (or D on keyboard). The green
A<= 2?20 button |lists the functions of
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USING T/HIS
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A T/HIS can be opened in two ways, either on its own, or within D3Plot.

A To switch between D3Plot and T/HIS command menus, use the tabs in the top right
hand corner of the screen.

A All functions are available in both forms.

Oasys

LS-DYNA ENVIRONMENT



Reading in Data

Read Data

A There are multiple ways to read data into T/HIS. Select Read and then LS-DYNA to
give the menu above, shown as default when opened. Click the file to browse and
select any results file from the model, then press Apply. This will read in data from all
the checked results files and display the available data types.

A If using D3Plot, the data of the models currently open in D3Plot will be automatically
read in to T/HIS.

A Data can also be read in from other sources. For example Curve can be used to read
data in from an ASCII file such as *.cur

T/HIS can also write out curves in this format.
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Creating a Curve

Read Data

Select Models Mew Model Reread Model

LES-Drva, Groups Keyword Curye Model Title 3| |

Bulk Data | Kevhosrd CSY Screen Qutput curve: GAVIERIEE) J
key in - | R
Global *arts Part G Modes
: ” - el - Data Components Apphy
=l Elea?ms : Tl shels KE - Kinetic energy j Entities [=|_]
Stonesvalls Springs Airbags Cortacts T — J m
Geo Cortacts Sestbelts Retractors Sliptings G — “
Reactions Jairits ¥ Sections RS TE - Total energy

Select PART(S)
Rigicd Bodies  Spotwelds Boundarys #M - X momentum

FSl= SPH= TRACER= Y - Y momentum

ZM - Z momentum

Select Models Mesy Mocdel Retead Model

Output curve: ESE =Sl .
keyin: [ -

h&, - Added mass

Once the data has been read in the available data types are displayed in green. This

will depend upon what Database cards were selected within the model before the
model was run with LS-DYNA.

To create a curve simply select the data component and the entity you wish to read
out, then press Apply.

Oasys

LS-DYNA ENVIRONMENT



Curve and Style Menu
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A The Curve menu allows you to blank out certain curves and change the label. Right
hand clicking on the curve number brings up a short menu from which curves can be
deleted or moved. They are shown in red when blanked from the display.

In the Style menu you can change the colour, symbol and width used for each curve.

The Style menu can be accessed through the options at the top of the screen, or by
clicking on the line style displayed next to the curve label within the curve manager.
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Operate Menu

Automotive
SORT LG ExP LGS0 o ChR0 C180 CEO0 1000 BUT
LOG(x) | LOGT 0 S ASR COs BLUT(p) FIR HIC HIC(d) |3ms CLIP
ACOS TAM ATAR EXC WC A5 THIW NI

TTI |MOR()| NOR(x) | REG | WEC
VEC(zd)| acU | COR1 | CoRz | CORs3

<< |ndock Operate

ABS | ADD(y) | ADD () | AvE CAT
cup | com OF | oy | D
ENy ERR INT LS MAP
M MIN MON | MUL () | MUL (%)

NOR (y) | NOR () | ORDER | REC RES
REV | R-avE | swmo | sarR | STRESS

SUB(y) | SUB () | sum TRA | WEC

VEC(2D) [wiNDOW| ZERO

A T/HIS can perform many different operations on the data in a curve, using Operate,
Maths and Automotive.

Leave the mouse hovering over an option to see a short description of the function.
The user must select a range of curves to be operated on, and then press Apply.
The Maths functions work on the y-value of the curve unless stated otherwise.

The Automotive menu consists of a range of functions usually used in the automotive
industry, including filters and injury criteria calculations.
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Timeline Function

CLEAR wit ~H
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MonUal . STOP | Parert Wi
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A A useful display option when T/HIS is opened in D3Plot is the Timeline function.
A This produces a bar on the graph to show what state the run is currently in.
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Shortcut Keys

To Do Do
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From here you can assign shortcuts, Macros and FAT-TCF scripts to the keys.

Shown above are the default shortcuts. These can be changed or added to by right
clicking on the key you would like to assign and choosing from a list of all available
shortcuts in T/HIS.
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ARUP

www.arup.com/dyna

For more information please contact the following:

UK: China: India:

Arup Arup nHance Engineering Solutions Pvt. Ltd (Arup)
The Arup Campus 39/F-41/F Huai Hai Plaza Ananth Info Park

Blythe Valley Park Huai Hai Road (M) HiTec City
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