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Filtering and Correlation

CORA and ISO 18571
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CORA and ISO 18571

_— Rating analysis configuration D X
T/HIS 20.0 comes with a new correlation tool that implements Raingmethos: CORA @ G
. o |'—— | Save as
calculations according to CORAI'l and ISO 185711 methods. [ et ] e Load coturtn
You can use the T/HIS CORA tool to compare your LS-DYNA simulation . e
_NORM: |extremum | TYPE: cubic spline (natural) ¥
results against other simulations, or against physical test data. i T

.
Select Tools — Automotive — CORA to access the tool.

- s
A_THRES: B_THRES: [0.075

The CORA and ISO 18571 correlations can also be automated via the

. a_0: b_0:

T/HIS JavaScript API. D—_ D—_
For more information about the tool, read Appendix F.1 of the T/HIS :__ -

manual and follow the new tutorial (Help — Tutorials — CORA and ISO-
18571).

[1] Animplementation of the methodology used by the Partnership for Dummy Technology and Biomechanics (PDB)

Signal rating weighting

[ Calculatc ]

software CORA (CORrelation and Analysis)

G_2

[2] BSIStandards publication, Road vehicles - Objective rating metric for non-ambiguous signals, PD ISO/TS 18571:2014. [ Save configuration

Oasys
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https://www.pdb-org.com/
https://www.pdb-org.com/en/information/18-cora-download.html

Filtering and Correlation

MADM Correlation Tool
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Oasys

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.

The MADM Correlation Tool was developed in collaboration

with the University of Coventry [112],

MADM_1,2 =0.56

7.000

6.000 T \

Force

1
0.000 20.000

T 1
40.000 60.000

1
80.000

1
100.000

120.000
Deflection

— Average
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[1] Bastien, C., Diederich, A., Christensen, ., & Ghaleb, S. (2021). Improving Correlation Accuracy of Crashworthiness Applications by Combining the CORA and MADM Methods. Proceedings of the Institution of

Mechanical Engineers, Part D: Journal of Automobile Engineering. https://journals.sagepub.com/doi/10.1177/09544070211069666

[2] Peres, J, Bastien, C, Christensen, | & Asgharpour, Z 2019, 'A Minimum Area Discrepancy Method (MADM) for Force Displacement Response Correlation’, Computer Methods in Biomechanics and Biomedical

Engineering, vol. 22, no. 11, GCMB-2018-045, pp. 981-996. https://doi.org/10.1080/10255842.2019.1610745
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https://journals.sagepub.com/doi/10.1177/09544070211069666
https://doi.org/10.1080/10255842.2019.1610745

MADM Correlation Tool

In T/HIS 20.0, select Tools — Automotive — MADM to access the MADM

Tool. Further help and academic references can be found in the MADM

—_ MADM Correlation Tool 2=

window.

Load configuration

Simulation (model) data

Simulation curve:

Experimental (test) data

Data generation: Specify average/lower/upper curves v

Average curve: Select

Lower corridor: Select
Select

Upper corridor:

MADM parameters: n= |1 | m= |2 |
Calculate Save configuration

A_model = MADM_1,2=

A_upper =

[ ] [ ]
A_lower = I:I R= I:I
]

Page Number - WIH[ M
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Workflows

Previous versions of the Oasys Suite contained powerful tools and capabilities that could be

used to interrogate and debug your analysis results. However...

1. The tools were not always customised for specific loadcases or tasks

2. You may have needed to manually perform a number of steps to process your results, which

could be time-consuming and prone to error

3. The JavaScript APl could 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 this issue, a new Workflows feature has been added that provides tools
customised for specific loadcases and tasks, and built upon the existing capabilities in the

Oasys Suite, to make it easier to interrogate and post-process results.

Oasys




Workflows

Workflows allow you to tag your
model in PRIMER with meta data,

e.g.

(2 )

Crash test type

Occupants
Structures
Unit system

etc.

The post-processing software reads this
data and provides tools that are relevant
to your analysis

Shoulder Compression
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Workflows

To use a Workflow:

1. Select in PRIMER
=] *

Al i avas
Blanking | Explode tigidify
ipboz 5

|  Tools ||Meshtooks ¥ [ R Post

oheck— Joromws Jueasure |
ComtJmplcr |
ocuze

Composite

— Workflows E=0Ox
Create Workflow Defintion

Manage Model Workflows

Expandall  Collapseall  Clear
[E] Action
Manual
] Sector
Automotive

T<ii:::i
/
7

Energy Check

Intrusion Contour Plot Pulse Index

2. Tag the model

Automotive Assessments

2 =0Ox

FFB

v
@ LHD
Regulation © T
EuroNCAP v
HIL-SF

<empty=
2 MY o0
Model Units

U1 (mkg,s] v
(o2 HII-SF

<empty=

Flip occupants

HIl-SF
<empty=

i

not required
<empty>

<Steering Column>

Save To Model

[—> 3.Usein D3PLOT or T/HIS

[iHrePoRTER [ PRIMER
Models

Properties Workflows

F=0Ox
Open Menu Automatically D

Avaiable Workflows

:
Setting

Expandal Colapseal  Clear

[E] User Data Required
] Action
Manual
[E] Sector
Automotive Automotive Assessments. Energy Check

Any

] Program
DIPLOT
THIS

Shoulder Compression

= e = e

E

e

s
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&
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=
E
g
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H
g
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S
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Workflows

This release contains a collection of Workflows (described in more detail in further slides);
We plan to update these tools in future releases, as well as adding new tools.

If you have any ideas for additional features you would like to see in the existing tools or any ideas for new
tools, please contact us.

Process crash and occupant safety simulations according to legal regulations and
consumer safety NCAP protocols

Automotive Assessments

Energy Check Plot total, kinetic, internal and hourglass energy

Entities of Interest Show and highlight groups of parts and export them to GLB files to view in D3PLOT Viewer
Eroded Elements Visualise deleted elements at different states

Intrusion Contour Plot An intrusion contour plot of selected parts (e.g. vehicle cockpit intrusion)

Pulse Index Performs a vehicle pulse index calculation

Strength Check Visualise yielding parts

Sl Oasys




Workflows: Automotive Assessments

The Automotive Assessments workflow tool is used to post-process analyses according to

various crash test regulations.

1. In PRIMER, you select the crash test 2. D3PLOT and T/HIS can then plot
type, regulation, and the occupants I:> results for the different assessments
and structures you wish to assess required by the regulation

- Automotive Assessments 2 =0Ox Shoulder Compression

HII-SF
<empty=

Bl ks HIILSF

<empty=

Compression (mm)

Height from ground (cm)

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.1
Time (5)

== Driver Shoulder Compression




Workflows: Automotive Assessments

When the Automotive Assessments tool is launched in PRIMER you are presented with
a menu that lets you specify the crash test type and the occupants and structures you

wish to assess:

- Automotive Assessments 7 =0x Deﬁne the

Crash Test Occupants Structures

_ o structures in
® LHD =, Flip occupants =3teering Column=
Set the crash test type, Requaon__ (ISR the model
regulation, version and S st | |
model units . B
Model Units
l- |
HIlLSF not required Define the
<gmpty= gzj <empty>
— occupants
S in the model

Save To Model

Sl Oasys




Workflows: Automotive Assessments

The Occupants section is used to select which occupants are in the vehicle, their

positions in the vehicle, and the IDs of the entities from which data can be read.

This section updates automatically to show the required occupants in each position for

the selected crash test type and regulation.

(# LHD : =, Flip occupants
The first thing to do is select O miD
whether the vehicle is left hand HILSOM HILSOM

or right hand drive (LHD or RHD). - ". = J e

The vehicle image will update to |

i not reguired not required
show the steering wheel on the <empty= \@?}} <empty=

correct side and the occupant reres
positions will also update. <empty>

Oasys

Oasys




Workflows: Automotive Assessments

Occupant —Ox
Add Cancel

Occupant Fiters

1. For each occupant, click Add 2. This will open a
window where you
can select the

Supplier all ¥ Product Hill ¥ Physiology S0

-

Occupant
Occupant Name LSTC HIll 50K Detailed 190217 Beta

4‘

Position Driver

‘4

® LHD Flip occupants Entity IDs

Occu pant type- Offset for Ds o |

D RHD SIE1E 8 |nput entity IDS are Toggle Entity IDs Use ID numbers Use Database History Titles
HIl-50M HI-50M f H Head Node (X-accelerometer) = [HeadAccel GLOBAL_AXES »

|_II | | | d I I ea e ~aCCelerometer, ea ccel .
<empty= \ <gmply= I e a u t O m a t I C a y Head Node (¥-accelerometer) |HeadAccel GLOBAL_AXES *
Add . . f | 1 f Head Node (Z-accelerometer) [HeadAccel GLOBAL_AXES >
_| romalisto
p O p u I a r' S u p p | i e r'S Neck Loadcell (X-Section) |5EI1 oooo1 b|
L]

. l .
ﬂﬂt FE'EIU IFEH:I n Dt rEqUIrEd Chest Transducer (Spring) |ChestDeﬂRutatiun_IN.IURY b|
{en‘pﬁr} ..:,Emnr} Chest Node (X Accn) |Peh.ri5AcceI_GLO BAL_AXES b|
. . Chest Node (¥ Acen) |PelvisAcesl_GLOBAL_AXES »
o B Chest Node (Z Acen) |Petvisiccel GLOBAL_AXES v
not required
Left Femur Loadcell (X-Section) |5EISDDDD1 >|

<empty=

Right Femur Loadcell (X-Section) |5EI'BDDDD1 >|

KNEE

Left Knee Transducer (Joint) |5EI?DDDD2 >|

Right Knee Transducer (Joint) |s0800002 »

TIBLA

Left Upper Tibia Loadcel (X-Section) [s0700003 »

Right Upper Tibia Loadcell (X-Section) |5E|BDDDDB >|

Left Lower Tibia Loadcell (X-Section) |5EI?DDDD2 >|

Right Lower Tibia Loadcel (X-Section) |s0s00002 »

Note that if your model does not have an occupant (or you don't want to carry out
an assessment on it) you can leave it empty. T/HIS and D3PLOT will only attempt to
process results for occupants that have been added.

FOOT

Left Foot Node [10175835 »

Right Foot Node [10180678 v

A
|
v




Workflows: Automotive Assessments

e The Structures section is used to select the IDs of the entities from which data can be

read from structures in the vehicle.

» This section updates automatically to show the required structures for the selected

crash test type and regulation.

Structures

< A_Pillars ) Remove  Reset
<Accelerator Pedal= Structure Steering Column v
STEERING COLUMM
=Brake Pedal=
(X} Steering Column Intrusion Spring |5teering X Intrusion I"|
<Clutch Pedal= ") Steering Column Intrusion Spring |5teering X Intrusion I"|
. (£} Steering Column Intrusion Spring |5teering Z Intrugion Il-|
<Steering Column:=

Oasys

Oasys




Workflows: Automotive Assessments

When launched in T/HIS, a menu appears, allowing you to select which occupant injuries and

which structural checks you wish to perform:

Select which occupant
injury assessments to
plot.

The list of available
occupants will depend
on what was selected
in PRIMER

= Automotive Workflow POST

Crash Test: ODB

Regulation

EuroNCAP

Body Parts Occupant Assessment Types

CHEST_COMPRESSION

Rating Version Front-passenger MNECK CHEST_WISCOUS_CRITERION
CHEST LEFT_FEMUR_COKMPRESSION_EXCEEDENCE
FEMUR RIGHT_FEMUR_COKMPRESSION_EXCEEDENCE
KMNEE v

M1 - U2 (mm,T,5)

z=0Ox

Structures Structure Assessment Types
A-Pillar PEDAL_FORE_AFT_INTRUSION

Accelerator Pedal PEDAL_WERTICAL_INTRUSION

Steering Column

y

Options

@ Graphs on same page

@ Overwrite existing graphs

O Graphs on separate pages O Append to existing graphs

Options to control how
graphs are created and
displayed

Output

Oasys

Select structural
assessments.

The list of available
structures will depend
on what was selected
in PRIMER

Oasys



Workflows: Automotive Assessments

T/HIS will extract the data required, process it according to the rules set out in the regulation and

plot the results on a graph with datums showing allowable limits:

Chest Compression

450

40.0

350

30.0

250

200

Compression (mm)

150

0.00 0.02 0.04 0.06 0.08 0.10 012 0.14
Time (s)

Driver Chest Compression
Front-passenger Chest Compression

Oasys
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Workflows: Automotive Assessments

The tool allows you to plot results from multiple models. This is useful when you want

to compare results between different runs:

— Workflow's E=Ox
- Open Menu Automaticaly |:|
Expand all Collapse all  Clear
[£] User Data Required

True

[£] Action
Manual

£l Sector
Automative

Available Workflows

Automotive Aszezsments Energy Check
Any

[=] Program
D3PLOT

THIS

A
Y
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Workflows: Automotive Assessments

« When launched in D3PLOT, the Automotive Assessments Workflow will extract the

data required for the assessment and process it according to the rules set out in the
regulation.

Cutput
M1 Head Excursion max_excursion: 856 9527730853327

M1 Head Excursion excursion: -33.04722091381725
« Example output from Euro -

M1 Head Excursion excursion_zone: ORANGE

M1 Head Excur=zion peak_state: 2

I

NCAP Far Side assessment;




Workflows: Energy Check

Energy Check

The Energy Check Workflow is a 300,000

quick tool to help plot global

energies for your model. In
PRIMER, select a unit system (to 200,000 7

define the energy units plotted).

150.000 T

Energy (x1E+6 mJ)

Then in T/HIS, select the Energy

100.000

Check Workflow to plot a graph of

total energy, kinetic energy, 50.000 1

internal energy and hourglass

I I I | |
I I I i i
W
I Il | l
I T T T I T T
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160

energy for your model. Time (5

0.000

— K.E. - Whole Model
— |L.E. - Whole Model
—— T.E. - Whole Model
—— HG.E. - Whole Model

Oasys

Oasys




Workflows: Entities of Interest

» The Entities of Interest tool allows
you to visualise specific groups of
entities quickly in D3PLOT and

action them.

 First, create a list of Entities of
Interest in PRIMER - the list can

comprise Parts and Part Sets.

= Entities of Interest Bl=[X

Name |

Type Parts v Select...

Unblank all Only Edit
Only the selected entities

Front Suspension | Parts | 300000,300001,300002,300003,3000
Rear Suspension | Parts | 700000,700001,700002,700003,7000
Steering Wheel | Parts | 450005,450013

Footwell | Parts | 100166

Front Bumper | Parts | 260000,260001,260002,600028

Save To File Save To Model




Workflows: Entities of Interest

In D3PLOT, you can then execute various actions, including highlighting the selected

entities, and exporting them as a set of GLB files for viewing in D3PLOT Viewer.

— Entities of Interest . = D X

M1 | Front Suspension | Parts | 300000,300001,300002,300003,
M1 | Rear Suspension | Parts | 700000,700001,700002,700003,
M1 | Steering Wheel | Parts | 450005,450013

M1 | Footwell | Parts | 100166

Hi g hli g h t M1 | Front Bumper | Parts | 260000,260001,260002,600028

Reset Only Highlight GLB Export G L B Expo rt

e

Name Type

Footwell.glb 3D Object
Front Bumper.glb 3D Object
Front Suspension.glb 3D Object
Rear Suspension.glb 3D Object
Steering Wheel.glb 3D Object

Oasys
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Workflows: Eroded Elements

The Eroded Elements Workflow provides a quick method of
visualising eroded (deleted) elements in your LS-DYNA
simulation.

* Note that while using this tool, elements are drawn as they

appear at state 1.

—_— Display Eroded Elements . - |:| X

Show the elements that will be deleted in:
Plot state: 4 |4 102 [r102 M MM

Display mode: 1) Eroded elements only v

Only show elements deleted since state: 0

Mote: Elements are drawn as they appear at state 1

Sl Oasys




Workflows: Eroded Elements

There are three display modes:

1. Eroded elements 2. Eroded elements 3. Parts containing
only (default) in red eroded elements




Workflows: Intrusion Contour Plot

» The Intrusion Contour Plot tool creates a contour plot of intrusion displacements for

selected parts, relative to specified reference coordinates.

 Configure the plot in PRIMER:

— Intrusion Contour Plot ?2 = | X
Intrusion Parts: 100166 260000 260001 260002 600028 Select Parts
Ref Node 1: |10762435 Pick Node 1
Ref Node 2: |10762431 Pick Node 2
Ref Node 3: |10762432 Pick Node 3

SEVCHIREIE Save To Model

Sl Oasys




Oasys

Workflows: Intrusion Contour Plot

In D3PLOT, you can control the plot state, plot the intrusion values relative to a

reference state or different model, and control the view. Here is an example plot:

REF LOCAL Resultant Displacement
(Rel N10779055 10779082 10759491)

— Intrusion Contour Plot 2 =[] X

PlotState: |44 M 21 M MM 15.41

24.92

34.43

43.94

53.45

62.96

72.47

81.98

91.49

101.00

110.51

120.02

129.53

139.04

Oasys




Workflows: Pulse Index

- Fulse Index 2=0Ox
Unitz: U2 (mm,T,s} v
Mass of occupant (tonne): |IJ.DB |
Initial velocity (mmis): [17777.8 |
Restraint stiffness (N/mmj: (@ Constant |2 |
() Wariable Select curve
Stack (mm): [0 |
Measurementnode: | X-Axis ¥ [NID 50358124 *

Save to file Save to model

Acceleration (PI max value 2 77 )
y ' '

Acceleration (g)
8

o
Time (s)

Velocity (PI max value 277 9 }
s n 1
1

Velocity (mmi/s) (x1E+3)
B

— Vehicle Acceleration (g)
— Occupant Acceleration (g)

— Vehicle Velocity (mm/s)
Occupant Velocity (mmis)

Displacement (Pl max value 2 77 )
+

x1E+3)

Displacement (mm)

.80
Time (s)

Spring Defection (Pl max value 2 77 g)
t t

ction (mm) (x1E+3)

efle

Spring d

020

—— Vehicle Displacement (mm})
— Occupant Displacement (mm)

— Spring Deflection (mm)

During the early stages of vehicle development, it can be
useful to understand occupant acceleration without
needing to include a complex and computationally
expensive occupant model.

The Pulse Index Workflow allows you to estimate the
acceleration that would be experienced by a vehicle
occupantin a crash test scenario.

The tool assumes a virtual single-degree-of-freedom
mass-spring system in which the occupant is represented
by a mass and the seatbelt is represented by a spring.

This virtual mass-spring system is effectively attached to
a selected node moving with a set initial velocity.

The tool optionally takes a slack input to account for
seatbelt engagement.

Occupant parameters are computed and visualised in
T/HIS.




Workflows: Strength Check

The Strength Check tool allows you to visualise *yielding parts in D3PLOT:

D3PLOT: Yield Utilisation Factor
1: Max $10103877 : 1.118119E+00, Min S10273547 : 1.059895E-12 (Max all pts)
0.000
- Display Yielded Parts #g=0OX
Show the parts that are yielding in 0.100
Plotstate: |44 |4 5 15 M Ml
Display mode: 1) Non-yielding parts grey-transparent 0.200
Veeldng part M4 2 M ol 0.300
Plot type: SI (Shaded Image)
Component: YUTF: YIELD UTILISATION FACTOR 0.400
Contour levels: J Use workflow user-defined contour levels
w/ Calculate maximum contour value 0.500
0.600
0.700
0.800
0.900
1.000
1.100
1.118
f— X
Y
5.598657

*Note: Yielding parts are parts containing at least one yielding element, measured as an element with a Yield Utilisation Factor greater than one
(or Yield Utilisation Percentage greater than 100%).

Ousys Oasys



https://help.oasys-software.com/smart/project-d3plot/manipulations-of-stress-tensor-components/a/yieldutilisationfactor
https://help.oasys-software.com/smart/project-d3plot/manipulations-of-stress-tensor-components/a/yieldutilisationpercentage

Workflows: Strength Check

There are three display modes:

1. Non-yielding parts 2. Cycle through 3. Plot of entire
transparent-grey yielding parts model

Ousys Oasys




Workflows: Strength Check

You can also control the contour bar levels:

Non-user- User-defined | User-defined
. defined without with
« Use workflow user-defined contour levels maximum maximum
To better visualise yielding parts, this option is enabled by default. The calculation calculation
contour bar has values from 0.0 to 1.0 (blue to dark orange) in increments (Default)
of 0.1, and then three further contour levels in red and magenta, so that all Yield Utilisation Factor  Yield Utilisation Factor  Yield Utilisation Factor
ieldi s v indi di d4/ If th ) . (Max all pts) (Max all pts) (Max all pts)
yielding material is clearly indicated in red/magenta. If this option is 0.000 6,000 0.000
unchecked, automatic contour levels will be used. 0.097 0.100 0.100
Calculat ) ¢ | 0.194 0.200 0.200
alculate maximum contour value 0201 0,300 0,300
With the above option enabled then by default, the actual maximum 0.389 0.400 0.400
data value will be calculated for the maximum contour level. For 0.486 0.500 0.500
0.583 - 0.600 - 0.600 -
example, if the maximum yield utilisation factor is 1.263 then the 0.680 0.700 0.700
contour levels above 1.0 will be 1.1, 1.2 and 1.263. This makes the 0.777 0.800 0.800
. . e . . 0.874 . 0.900
maximum yield utilisation clearer. You can uncheck this option to 0-900
0.971 1.000 1.000
speed up the plot (skips the maximum value calculation). In this 1.069 1.100 1.100
case, the contour levels above 1.0 will be fixed to 1.1, 1.2 and 1.3. 1.166 1.200 1.200
1.263 1.300 1.263
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Workflows - Creating Custom Workflows

In addition to the Workflows provided, you can also add your own custom workflows.
Workflows are written in JavaScript with three steps required to create them:

1. Create a Workflow Definition file to describe what the workflow does and point to
the scripts to run in PRIMER, D3PLOT and/or T/HIS

2. Create a script to run in PRIMER that will collect data from user inputs and write it
to a file or save it in the keyword file as post *END data

3. Create scripts to run in D3PLOT and/or T/HIS that will read the data and use it to
carry out any appropriate actions

If you have an idea for a tool and would like some help creating it, have a look a the
following slides, or please contact us.

Oasys

Oasys




Oasys

Workflows - Creating Custom Workflows

1. Create a Workflow Definition file...

* The Workflow Definition file is a JSON file
containing information about the tool

and which scripts it should run.

* It can be created by hand or by using the
‘Create Workflow Definition’ function in
the PRIMER Workflow menu.

I Create Workflow Definition I

A i
% e ‘..s,J.
S D -," ‘ 1__7, -
M ¥
7
‘\ g
1)
A 2
a2
A .

Expand all Collapse all Clear
[5] Action
Manual

Automotive
= Program

D3PLOT
THIS

Workflg

| Eroded Elements|

—Ox

Name |Energ:r Check |

Description |PIDt energy cu

nves |

Action Manu

al ¥

Pre-process script |Eh eckipre/pre_enen

gy_check.jsl =

D3PLOT script |

T/HIS script Eck.l'pnsﬁ'pus-t_ener

gy_checkjs | =

Single model Yes v

Multiple model

No ¥

Minimum multiple models |Z

Maximum multiple models |I

Thumbnail E.ren ergy_check_thumbnail bmpl =

Tags

Category |Prugran‘|

v

Value [THIS

v

Sector: Any

Program: T/HIS

o

Strength Check

Oasys




Workflows - Creating Custom Workflows

1. Create a Workflow Definition file...

The Workflow Definition file needs to be saved in one of the following directories:
« The directory set by the oasys*workflow_definition_directory preference
 OA_HOME/workflows

« OA_INSTALL/workflows
« OA_ADMIN/workflows

"name": "Energy Check",
"description": "Plot energy curves",
"user_data_required": true,
"pre_process_script": "scripts/energy_check/pre/pre_energy check.js",
Type "t_his_script": "scripts/energy_check/post/post_energy check.js",
"action": "Manual",
"single_model": true,
File folder "multiple _models": false,
LT energy_check.json [07/02/2023 14:09 J50N File "thumbnail”: "thumbnails/energy_ check_thumbnail.bmp",
"tags": {
"Sector": "Any"

08 HOMEB Yworkflows

a8

[] Mame Date modified

scripts File folder

Sl Oasys




Workflows - Creating Custom Workflows

2. Create a script to run in PRIMER...

The script to run in PRIMER needs to collect data from user inputs and then save it to a

JSON file or as post *END data in the keyword file.
The Workflow JavaScript API class has helper methods to make it easy to save the data:

Workflow.WriteToModel()
Workflow.WriteToFile()

Please see the JavaScript APl manual for further information.

Oasys

Oasys




Workflows - Creating Custom Workflows

3. Create scripts to run in D3PLOT and/or T/HIS...

The scripts to run in D3PLOT and/or T/HIS need to read the data saved with the model and

then use it to provide the desired functionality.

The Workflow JavaScript API class has helper methods to make it easy to read the data for
the models selected:

Workflow.NumberOfSelectedModels ()
Workflow.ModelIdFromIndex()
Workflow.UserDataFromIndex()
Workflow.UnitSystemFromIndex()

Please see the JavaScript APl manual for further information.

If you have an idea for a tool and would like some help creating it, please contact us.

Sl Oasys




Internal and Kinetic Energies
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Internal and Kinetic Energies

D3PLOT: Fie \Window Tools Display Images \Viewing Options Help [Blank (Al) »|Parts (any} »|[key in BRI FEY | Q[<Search>
THIS File Graphs Plotting Functons Display Images Options Help [Blank s :
—wi B I M4 M MM L H SH CT LC S CL IS0 VEL —O0 —[e1y Piotting  Display  Auto_Blank —O
D3PLOT. ACCORD_50KPH_MPDB .
Selected Internal Energies
35.000
30.000 T
25000 7
--------------------- %1 Parts : 20.000
Dismiss =
Blank IL
. . . Unblank ‘;
ni = 15.000 T
A new Quick-Pick option has been added = 5
[ Part Table G
. . . Be T 10.000
to D3PLOT to make it easier to display the  E==—j : T
Dynamic Label > Knete Eneray 5000 1
Colour 3
internal and kinetic energy of Parts. When — == :
‘Qverlay colour 3 0.000 ——— —
. . . b I I | l l I l
the new option is selected, a linked T/HIS == A N S S R N
f::;":::“ : ) 0.000 0.020 0.040 0.060 ?;08[) 0.100 0.120 0.140 0160
ime
session is started automatically and the — 1 e ey - T
Properties. —— LE. - Part 100002 : (30) - - LE.-Part 100011 : (HA08-11303 Tunnel Reinf Un
Blanking === M1 z —— LE. - Part 100003 : (39) — LE. - Part 13381% Ekgﬁ;a;g%%og)
. h o . f h | d Bisnking === Al Models X — LE. - Part 1000045 (40) : LE. - Part
Energy time histories for the selecte ) e i§§§§§§§ — E;E;;Egﬁigggiégiﬂg&HS% Doubler Foor
- = LE -VFal B .E. - Pal B
.000000000 | - - LE -Part 100008 - (44) —— LE - Part 100017 - (116)

parts are plotted.




Editing Curve Labels
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Editing Curve Labels

. Page Number : 4 |4 I:l ¥ '

In the Style menu, you can use the Search and Replace fields to “roos | Mveroren (M eauen
—

make bulk modifications to curve labels. The characters A and

$ can be used to insert or append the replacement string at _

the start or the end of each label respectively. In T/HIS 20.0, — —
. . Save Al Reload Al
the asterisk character ® can now be used to replace the entire o Change » Car
No Change = Symbol IC' Frequency
label of the selected curve(s) with the specified replacement NoChange b Wih o Crange » Stve

Reset Al Defautt_»_Palette

Line Label » Search |*

St” ng. UMDO Replace Hea-l:ldisp:{
Show Curves ¥

Yisp X - Node 1500001 : (D1HEAD
disp x - Node 1500002 : (O1HEAD
Jisp X - Node 1500003 : (01HEAD
isp x - Node 1500004 : (01HEAD
isp x - Node 1500005 : (MHEAD
Jisp x - Node 1500006 : (0THEAD
Yisp x - Node 1500007 : (01HEAD
disp x - Node 1500008 : (O1HEAD
Yisp x - Node 1500009 : (01HEAD

-
v
o

Ousys Oasys




HDF5
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HDF5

T/HIS 20.0 comes with improved support Read
for reading HDF5 files:

HDF Panel 2 -0x

Filename: CASOURCEhdf5_dir\examples\python\binout_lasso.hs v E

(@ Plot Y against X dataset
(O) Plot Y against index 0._n

* FAST-TCF support has now been added feroot> Y-Ais feroot> .
E{Sear{:h Groups= : Dataset Column E<Search Groups= :
» Significant improvements have been T |
elout + elout
made to the layout and usability of the e < [p
nodout naodout
HDF5 panel
° . . Y Dataset Attributes ¥ Dataset Attributes
- HDF5 attributes are now visible in the

X Dataset and Y Dataset attributes of

-1 I

'
v

the HDF5 panel - this includes parent

and group attributes

Oasys

Oasys



HDF5 Panel - Search

— HDF Panel ?2 —[x

The search boxes make it easier to find esd

Filename: CASOURCEhdf5_dinexamplesipython\binout_lasso h& v E

the datasets you wish to read into T/HIS.

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

Supposing you want to plot x-stress

f<root= Y-Axis f<root= K-Axis

“sig_xx" you can search for it directly and BY¢ | Q Ee—

felout/elout/shell/sig o

the path (e.g. elout — elout — o lcowewsnalsy
g

felout/elout/shell/sig_yy/

elout eloutdet

felout/elout/shell/sig_yz/

shell — sig_xx) will be returned. Clicking e —
felout/elout/shell/sig_zz/

on the popup will take you directly to the fgstatsiding_inteface_snergy

— fglstat/spring_and_damper_energy/

Y X Dataset Attributes

| O Cati O n i n t h e fi | e . Iglstat/system_damping_energy/

! > / s

Oasys
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HDF5 Panel - Dataset Columns

— HDF Panel 2=0Ox

The <Enter Dataset Column> textbox Read

Filename: CASOURCEhdf5_dir\examples\python\binout_lasso.hs v E

allows you to select multiple column

(@ Plot Y against X dataset
(O) Plot Y against index 0._n

entries quickly. The following examples s ot

1 . i 1-4 E{S h G =
are all valid searches: QL carch Grovee> |
felout/elout/shell/ sig 00 _
opt Column 1 el | 2l0UE
g “1 " O r “CO| u m n 1 " plastic_strain Column 2 eloutdet
revision Column 3 < | glstat
sig ot Column 4 nodout
i n” 7] 174 sig_xy Column 5
« “1-4" or “Column 1-4 o
' sig_yz
Y Dataset Attributes X Dataset Attributes
" 'l " 1)

“Column 1, 2, 3, 5" or“Column1235"

-1 I

'
v

Oasys
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HDF5 Panel

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.

Oasys

Filename:

Read |

20X

C:ASOURCEhdfS_direxamples\python\binout_lasso.h5

Apply

QF

v

-1 I

1-4

felout/elout/shellf

opt Column 1
plastic_strain Column 2
revision Column 3
sig_ X Column 4
sig_xy Column 5
sig_yy

sig_yz

Y Dataset Attributes

(® Plot Y against X dataset
(O Plot Y against index 0_n

I<root>

m«:Search Groups=

ter Dataset Column=

felout/elout/shellf
state

states

system

time

title

upper_eps_xx

' upper_eps_xy

Column 1

X Dataset Attributes

A
v

Oasys
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Recent Files

* When reading files, you will now find a
CURVOUT Equation HDF

list of recent files in the drop-down _
@ Curve File - C\Temp\posta0idefault cur  |¥] i
attached to the input file textbox. This - Recent files
should make it easier to retrieve and C:\Temp\postso  |EENORBIRSEIRSSINES] | 1=
read recent files more quickly. This Qutput Curve = % {highest+1)
. . .m- Read Style Data
feature is supported in most of the |
[ ] Filter:
commonly used menus.
- When writing files, as well as the recent
files list, you will find a recent
directories list attached to the file Outpu s [C:Templpostsdefaut cur | [

Recent Directories

selector button. This allows you to select

C:A\Temphpost50

a recent directory without having to re-
specify the filename.

Sl Oasys
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JavaScript widget additions - Radio buttons

 Radio button widgets allow you to choose a single option from a list:

w]'_nl:ll]ll.l.TI‘IEIHE{Winduw-THEME_EURREHT) ; L] — Jﬂv&Scr‘ip‘t FIﬂdHJhLIﬁDI‘i w“:lwt mmpb — D x
let wi: () SHELL
@ PRIMER

/7 Create window

let w = mew Window{"JavaScript Radiobutton widget example™, @.85, 1.8, B.75, 1.8); O LsDYNA
O D3PLOT
// Create radiobutton widget (O TiHIS
let r = mew Widget{w, Widget_RADIOBUTTOH, 1, 51, 1, 41); C) REPORTER
// Add vidgetitems to the radio button O D3PLOT Viewer
wi = new WidgetItem{r, "“SHELL"};
wi = new WidgetItem{r, "PRIMER"};

/¢ Select the PRIMER widgetitem
wi.selected = true;

wi = new WidgetItem{r, "LS-D¥HA"};

wi = new WidgetItem{r, "DIPLOT"};

wi = new WidgetItem{r, "T/HIS"};

wi = new WidgetItem{r, "REPORTER™");

wi = new WidgetItem({r, "D3PLOT Uiewer')};

// Show the window and start event loop
w._Shou()[j w
25,9 all




JavaScript widget additions - Trees

 Tree widgets allow you to display data in a hierarchical structure:

[a]
ff Create window
let w = mew Window{"JavaScript Tree widget example™, 8.85, 1.8, B.75, 1.8);
// Create tree widget
!Et t = new Widget{w, Widget.TREE, 1, 71, 1, 61, "Suite");
ff Add a root node to tree
let enuv_wi = new WidgetItem{t, "Oasys Ltd LS-D¥HA Environment™};
f/f Aadd a child to the root node
wi = nmew WidgetItem{t, “SHELL™, Widget_.CHILD, enu_wi};
f/f add a child to the child node
cwi = mew WidgetItem{t, “Portal to the environment™, Widget_.CHILD, wi};
wi = mew WYidgetItem{t, "PRIMER", Widget.CHILD, enu_uwi};
cwi = mew WidgetItem{t, “Prepare™, Widget_.CHILD, wi};
// Add a mouseOver callback for the WidgetItem
vi.onMouseOver = wi_onmouseover;
cwi.hover = "Efficient, reliable model setup with support for all of the latest
LE-D¥HA features™;
wi = new WidgetItem{t, "L3-D¥HA", Widget.CHILD, env wi);
cwi = new WidgetItem{t, "Analyse”, Widget.CHILD, wi); W

1%

18,1

JavaScript Tree widget example =[]
[=] Oasys Ltd LS-D%'MA Environment

[F SHELL

[Z]1 PRIMER

Prepare

Efficient, reliable model setup with support for
all of the latest LS-D%'NA features

=TT

FETHIS
REFORTER
[FD3IPLOT Viewer




JavaScript APl updates

* The JavaScript engine has been upgraded (Spidermonkey ESR102)

* A new function UpdateCurveMenu() has been added to update the curve menu. This
is helpful when a script generates a lot of curves and you want to update the curve
menu without exiting the script.

- Added a new OpenManual() global function to open an Oasys manual at a specified
Page

« A new member function IsOnGraph() has been added to the Datum class to check
whether a datum is on a graph.

Oasys

Oasys




Preferences
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Oasys

New Preferences

oasys*online_manuals
oasys*workflow_definitions_directory

oasys*workflow_auto_open_post_menu

this*iso _list labels

this*output_directory

Whether to open manuals online or using the local HTML copy
Location that will be scanned for Workflow definitions

Automatically open the Workflow menu in D3PLOT or T/HIS
when reading in a model that has workflow data

Default list labels in Read — ISO panel (Channel Codes or
Filenames)

Default output directory for images and other files when
multiple models have been read (first or latest model read)

Oasys




Help & Documentation
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Help & Documentation

« The manuals are now online by default.

« Powerful search tool.

« Google translation available.
Help [Blank »| O |<Search-
« Continuous updates and fixes. | Support
What's New  »
A local HTML version of the manuals can still be used. pueras |
+ Unlin Cnling f
out... I
- Useful if there there is no Internet access. et o ot |
| |
S RE - TELEEEE

 Local or online can be saved via a preference: | |
oasys*online_manuals: TRUE/FALSE.
« The new JS APl manual combines documentation for PRIMER, D3PLOT, T/HIS and REPORTER.
* i.e. D3PLOT, T/HIS and REPORTER JS-API documentation is no longer in separate appendices.

e Local HTML and PDF versions are available.

» The new JS APl manual is not yet online.

Sl Oasys




Contact Information

ARUP

www.arup.com/dyna

For more information please contact us:

UK China India
T:+44 121 213 3399 T:+86 21 3118 8875 T: +91 40 69019723 / 98
dyna.support@arup.com china.support@arup.com india.support@arup.com

or your local Oasys distributor

USA West

T: +1 415 940 0959
us.support@arup.com
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