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Changes to Input and Output
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LS-DYNA Keyword Support

« PRIMER 20.0 keywords:
* LS-DYNA up to and including R13 fully supported.

« LS-DYNA R14.0 additions and modifications to commonly used keywords supported,
including *CONTROL, *DATABASE, *MAT.

 Default output version remains R11.0 (later versions including R14.0 can be selected).

— Preferences for Primer 72 =[x Pre-output check ? X
File Edit Search: ? Dismiss Help

allow_wmode_r61 Name: primer*dyna_output_version Save settings to oa_preffile
ascii_file_format Type: <string> Pre-output check
assembly_output format Default: General Options Options2 Compress
check_for_clashing_element_

curve_output_style Description: The version of dyna used when writing a keyword  vsorgion- R11.0 > Keep existing >

Active: I:l
customer_comment_output_n Includes: (O Data not written INCL

O directory_name_for_include_k @ In sub-directory

- i @ Absolute
_______ dyna_output_version ! O Merge -> Master O Relative
dyna_output_style Q Select files @ Native
dyna_v3_title_output_version O Master file only O Unix
dyna_v3_battery_title_output_ O == master dir O Windows
dyna_v3_cese_title_output_ve Supprass reference to unscanned includes

Write existing "INCLUDE_PATH
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STEP File Reader

« PRIMER 20.0 can read STEP files.
» Select STEP file format in the Read panel, choose the file and click apply.

* This is a beta-version for PRIMER 20.0, please report any issues to the support team.

Model functions ?
Create  Copy Delete List Modified?

Read Merge Build Compare  Renumber
Write Submit  Check Contents  Utilities

Apply

() LSDYNA file read log STEP file
(O NASTRAN

() RADIOSS
O aBAQUS
(O IGES
:
(O LAYUP

O More...
File: |stp v

nathing yet..

Muodel Mo: 1 (First free)
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New ‘Post *END data’ pre-output option

- Added a new pre-output check option 'Post *END

data' that controls whether data can be written

*
arter *END. Save settings to oa_pref file
» Can help with compatibility between softwares. Pre-output check
General Options = Options2 Compress
* This over-rules other options/preferences that Output:  [OAIphabst | |@ Full matl name
control writing specific types of data (e.g., 'write out @Classic  Oshort matl name
all connections) it comm - on » Thumbnails
' Part colours [ | Field headers

Emb'd comments [ | ANSA comment

: : : : Timestamp Xref comments
associated with this new option has also been 7] ZTF output o

added with a default value of TRUE. This is the ZTF opts Fast_full >

default behaviour in previous versions.
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Writing latent/encrypted parameters

- Fields referring to latent or encrypted parameters are now written as &name (where
'name’' is the name of the parameter) instead of the default value of ‘0’ even when the

pre-output option 'Write Parameters as values' is set to TRUE.
* This helps prevent unintended model errors.

« The only exception is for the IDEAS output format that does not support the concept

of parameters.
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Favourite Tools & Keywords
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Favourite Tools & Keywords

« The ability to create lists of Favourite Tools and Favourite Keywords was added in

PRIMER 19.0.

« Now options from the Mesh Tools list can also be added to your Favourite Tools.

 Additionally, greater granularity has been added to the options available for Favourite

Keywords.

* A filter has also been added to make it easier to find the Tools and Keywords you

want to add.
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Favourite Tools & Keywords

Filter: |
I Edit De=sel All

 You can define your own names for
Azzign ms

Attached

standard PRIMER Tools and Keywords

—  Edit ToolKeyword Button > =[x buttons and add them to your

Text: Assign ms Favourites to make them easier to find

Alt display text:  |Add Mass

Cancel or consistent with other familiar
software.

(=] 9% || Tools ¥ Meshtools ¥ - Post

Custom... Cut Section -t'-'n:ln:l Mass JavaSc rlpt
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Favourite Tools & Keywords

« Custom JavaScript Tools (created using
the PRIMER JavaScript API) can now be

added to your Favourite Tools to be Mode: Custom Tools (Javascript) »

accessed with just one click.

» Switch to Custom Tools (JavaScript) - — el
Text: Crazh Test Setup
mode and add a Tool by deﬂning button File: En.n_mmcripmxcrasn_test_setup.}s =
. . ) Hover text: |Crash Test Setup JavaScript
text, a JavaScript file, and optional hover
Cancel

text, then add it to your Favourites like

any other Tool.
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Favourite Tools & Keywords

Sel Al Desel Al
XN 50  Popup buttons can now be created for
2 X A T |4+ »
your Favourite Tools too.
| B ArupTools :
Attached  Control the hierarchy of your Favourite
Connection
Encrypt Tools from the Edit Favourite Tools panel
Remove .
Mesh | Area using the « and — buttons.
« Group related Tools together to make
(=] % || Tools ¥ Meshtools ¥ i M Post
Custom. Remove _Mesh | Area them easier to find.
* Attached Jolumell ¥
Connection
Model

Encrypt
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Favourite Tools & Keywords

 To support these additional features, Favourite Tools & Keywords data is now saved to

a configuration file, oa.conf, instead of the oa_pref file as in PRIMER 19.x.

» Favourites options saved in the oa_pref file from PRIMER 19.x will still be read into

PRIMER 20.0, but won't be saved out as this is now deprecated.
 Options in the oa.conf file will take precedence over those in the oa_pref file.

 Additionally, options read into PRIMER from an oa.conf file in the OA_ADMIN directory
will be locked for editing and highlighted in magenta on the Edit Favourite

Tools/Keywords panel.
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Performance improvements
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Speed of Model Check

« Model Check has been speeded up by parallelising and optimising calculations.
* Models Ato Fin the graph below represent a diverse range of model types and sizes from ~5m to ~44m elements.

Relative Model Check Time by PRIMER Version

W PRIMER 16 ® PRIMER 17 W PRIMER 18 M PRIMER 19 m PRIMER 20

Model A Model B Model C Model D Model E Model F
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Node Import Read-in Speed Up

* You can now speed up the process of reading in a

dynain file through ‘Node Import'.

| T Nodeimpot RS
« The default mode now only reads in node and
Help
element data from the file - this is the faster Specify keyword file with new nodal coordinates

option.

. , e Read only nodes and elements from existing file
« If more data is needed, then the ‘Read all entities =
O Read all entities from existing file

option should be selected, although this will be
O Import deformed geometry from D3PLOT

slower.

« These options have also been added to other
dynain import places (HBM positioning and
Seatsquash Import).
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Speed up for *SET_..._GENERAL using BOX

e Test model with 1M shells + 1M solids + 500 SET _.... GENERAL<BOX>.
* This type of set is used for NODE, SEGMENT, SOLID, SHELL.

 Time required to decompose all sets:

SET_NODE 1.0x
SET_SEGMENT 2.4X
SET_SHELL 1.9x
SET_SOLID 1.9x
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Graphical User Interface speed improvements

 Speed of GUI update is about 2x faster on Windows platforms and about 5x faster on
Linux. This will show up most clearly when scrolling lists with many buttons, for

example in the keyword editor, but general responsiveness is subjectively better too.

— Keyword: M1/NODE ARz —x
" Check # Sketch Keyword Format =
X Cancel Single Row Format =
Keyword M1 NODE (6848/0 mod)
Fitter by: NODE <guto=
MEA
¥# Options... ¥ Incl Suffices  NID Lab * F Y F £ T | | BE I
ST vein [<none= v|  s007 v 0.0 0.0 0.0 0 | 0 |
251 L3 IZICE.‘: <none= ¥| 1000245 ¥| 350.54581 -35.3070593 59.093102 0 0
L 252 0w oce |=nones ¥ 1000245 ¥ 35572702 2780598 0.0 0 0
253 Wloce_|=none=  ¥| 1000247 ¥ 3586199 41277748 17 576799 0 0
254 0w DI:E.‘: =none= ¥ 1000243 w| 35572702 13.8045 85.432399 0 0
235 w|oce |=none= W) 1000248 v 450.08262 0.0 0.0 0 0
238 w|oce |=none= W) 1000230 ¥ 444 305 -37.454 0.0 0 0
257 Wioce_|=none= Y| 1000251 ¥| 45008262 -13.1227 0.0 0 0
258 0w I:Ice: <none= ¥ 1000252 w| 450.06262 -26.245355 0.0 0 0
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Graphical User Interface Numerical Text Input Improvements

« Numerical text in fields in PRIMER 19.x and earlier was left-justified with leading white
space (like a formatted keyout data field). In PRIMER 20.0 it is now centre-justified

with no leading white space. oo e 0 oo leftustified with leading whits space —

R . . [ ¥# Options.. ¥ Incl  Suffices I Lab X F Y F |l £ F TC | RC I
Centre_JUStlﬂed looks neater BEETEE Vo [<none-  v| 5007 \y| 00 | oo | o0 | o I |
Wlth better alignment Of data — h-Main <none= ¥| 5005 | 00 0.0 0.0 0 0

i »|Kain |=none= ¥ 008 ¥ 0.0 0.0 0.0 0 0
. 7  kloce_|<none= Y| 1000001  ¥| 45514261 13.8049 121.8184 0 0
over mU|t|p|e FOWSs. 8  wloce_|<none= ¥ 1000002 ¥|438.58182 44196 95.427803 0 0
« If you click “in front of” the
i Fitter by: NODE =auto=
number in the box the cursor V20: text centre-justified with no leading white space WA
position will be immediately in ## Opfons..¥ ncl  Suffices  ND \m X F Y F oz P 4 RE
ST vain <none>  v| 5007 | 0.0 | o0 | 0.0 | 0 | 0 |
front of the first dlglt and not & 5 blian [mones v so0s W Joo 0.0 0.0 0 0
6 *|Main |=none= ¥ 5006 L 0.0 0.0 0.0 0 0
some number of Spaces to 7  Ploce_|<none= ¥| 1000001 ¥| 455.14261 13.8048 121.8184 0 0
8  wloce_|<none= ¥| 1000002 ¥| 438.58182 44196 95.427803 0 0

the left.
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|GA enhancements

IGA images are courtesy of |[SOL
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|GA enhancements

e Visualisation of interpolation elements in IGA models is now possible.

» The new option “View Interpolated Elems” has been added in the refine panel. It can
be accessed from IGA_SHELL, IGA_FACE_XYZ or IGA_2D_NURBS_XYZ.

— REFINE IGA_2D_NURBS_XYZ M1/IG2X12 2 =[]X
IGA_SHELL 7 X ) Reset Al
| REFIMNE IGA_SHELL M1/GSH1 | % Cancel oh X-Refs

| Refine IGA_2D_NURBS_XYZ IG2X 12 (model 1)

Creste Delete List Help
| No change

Co Keyword Chedk Refine

= ) NR NS PR PS
Medify Sketch Renumber

3 3

NISR: Avgd NISR:
NISS: Avgd NISS:
[ Display Knot } { Screen Pick Knot ] I View Interpolated Elems } I—-—P

r-Knot Value: | <none> |

s-Knot Value: | <none> |
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|GA enhancements

« The option “View Interpolated Elems” is also available in
*ELEMENT_SHELL_NURBS_PATCH edit panel

MODIFY SHELL_NURBS_PATCH 1
D Rl S

@z -0Ox
# Sestch M only ¥
® Cancel | [ copyin  ih XRets A Text Edit Display Knot
Include: |M1 <Master file | - =R Sp ot el
[ Meodify SHELL_NURBS_PATCH element 1 (medel 1) | Saeen Pigk Knat
Title:  [<Mo name given= | et | <none> |
NPID PID NPR PR PS
WFL

PERIS
I IR R R T B
FORM NISR NISS

IMASS

IDFNE

1528 ¥ 1539 ¥| 1540 ¥ 1541 ¥| 1542 ¥ 1542 ¥| 1544 ¥ 1545 ¥
1546 ¥| 1547 ¥ 1548 ¥ 1549 ¥| 1550 ¥ 1551 ¥| 1552 ¥| 1553 ¥
i || 1564 ¥ 15565 V| 1558 ¥| 1567 ¥| 15528 ¥ 1559 ¥ 1560 V|
f

! [ _TRiMMED

Trimming loop 1 of 3 Mext Delete loop  Add loop | Sketch loop | | Sketch all loops |
[ TITLE | (Show curve tabets |
[tsimming 100p 1 |

| 2 VI 10 ¥

11 YI v
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|GA enhancements

« Added “IGA Options” in CNRB create panel.

* You can pick anywhere on IGA_SHELL using
“Create points on surface”, it will create
IGA_POINT_UVW and NODE automatically
and add it on SET _IGA_POINT_UVW on
corresponding IGA_FACE_XYZ definition.

 You can also pick IGA_1D_BREP (trimming
loop) using “Create points around a hole”
option. It will let you create number of
nodes and IGA_POINT_UVW on the trimming
loop with “Pitch length” or “Number of
Nodes” option.

—dL CREATE NODAL_RIGID_BODY in model 1
) Reset All

X Cancel [l Copy In

[@-: =0X

Include: | M1 <Master filex =]

Create NODAL_RIGID_BODY (model 1)

Title:

Label ciD MNSID

PNODE IPRT DRFLAG RRFLAG

IGA Options |
Creation Method Mode Picking <_option=
() Pick <open: »| nodes @ Allvisible D_SPC
: INERTIA
@ Create points on surface O Fitter D_
[ | OVERRIDE
() Standard menu creation
C) Create points around a hole [ autocreate of
Reject Search dist =
O 20 @30 |2

[ ] Create master node at centre?

Save Prefs
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|GA enhancements

« Changed IGA_POINT_UVW create/modify panel for

improved user experience. e @2 =X
Y Reset All ' Check

« Now you can use any of the following methods to X Cancel | [DCopyln e XRefs

create |IGA_POINT_UVW:

Include: | M1 <Master file= =]

Create IGA_POINT_UVW {model 1)
Method:

Create point on surface * Create point on surface

IGA_POINT_UVW and NODE on IGA_SHELL; Create point on an edge

Create points around a hole
1 |

1. Create point on surface: Pick and create single

2. Create point on an edge: Pick and create single
IGA_POINT_UVW and NODE anywhere on
IGA_1D_BREP (trimming loop);

3. Create points around a hole: Pick IGA_1D_BREP
(trimming loop) and create nodes and
IGA_POINT_UVW on the trimming loop using “Pitch

length” or “Number of Nodes” options.
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|GA enhancements

« *]GA_SHELL mass, centre of gravity, and inertial tensors

can now be calculated and contoured.

= INFORMATION = STRUCTURAL MASS
SKETCH SELECTED PLOT C of G LIST & QUIT 0.49
12.69
24.89
37.09
49.28
61.48
73.68

x 1.0E-06

Following items have been selected for mass calculation ...
1 item(s) of type PART

Listing of selected parts -

- 5 (Nurbs5)

Mass Properties for selected item(s) in model 3

Mass: 8.04607e-06

C of G: -6.2804e+01 -7.1715e+01 5.9541e+01
Inertia tensor:

1.0720e-03
3.3869e-07 1.4592e-03
-3.6426e-08 0.0000e+00 4.1755e-04

Items considered for mass calculation -
1 PART (s)

- Rigid parts gain mass of deformable nodes attached to them

but deformable elements do not 'lose' element mass to rigid nodes

- Tumped mass on rigid node will always go with the rigid part

- Tumped mass on nodal rigid bodies will go with the deformable part

- if include or assembly 1s selected literal filtering is applied
to the mass calculation so elements and nodes need to be included

- Option to 'include attached mass of deformable elements’
Lumped mass on nodes shared by multiple deformable parts will

be divided egually amongst the parts. The entire lumped mass will }‘“ i
therefore only be included if all such parts are selected. z
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Seatbelt enhancements
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Seatbelt enhancements - Explicitly meshed shoulder slipring

- Added the option to automatically pull an explicitly meshed shoulder slipring (D-ring)

into its correct position during the fitting process.

e To turn this option on, you must fill in all the required fields in the ‘Explicit Slipring’

panel which can be accessed from the main ‘Fit’ panel.
2 =X

Seatbelts ? X -

1.Define -=  2Fit->  3.Mesh-= 4. Contact

Auto-refit New Dummy Settings... Related...
Include: M1 <Master file= -
Fitting BELT definition: M1/BDEF1 D
Define path
Accept modified definition
Path Fitting Path Display
u ] O Mone
@) All segments O Basic only
Current onl
Oony @, © ;

Belt Dimensions
X-Sect Offsets
Fitting Params
Fitting Options

S Oasys

(@ Basic + Current

Set width, etc

Database X-Sect offsets
Fitting Parameters
Fitting options panel

Explicit slipring panel —)

Explicit slipring
Explicit slipring
Shoulder slipring

Rotate slip. during fitting

#iter

Part set: 4 i
Pivot centre:  [54109 v Pvot N1
Left node: g .
Right node: 63177 v . .. 4
Rotation axis: @) vector N \\»_ /\ )
Left X ,  Rignt
On1->n2 node pt3 ptq node

Vector: (0.0 -1.0 0.0

Adjust Automatically adjust base path at slipring
Accept new path points
Undo operation and restore previous path point




Seatbelt enhancements - Explicitly meshed shoulder slipring

 The entity fields must be defined as below.

—_ Explicit slipring 2 =X
Explicit slipring

7 Pivot

Shoulder slipring centre

Rotate slip. during fitting #lter

Part set: 1 v , Rotation/ |
Pivot centre: | 154109 v Pivot N1 \ .
Left node: 56637 = j?entre = NZ - N\ : aXIS p /
Right node: 63177 v . b Pt 2~ - A ) f d D Pa I’t Set
= - . N - i N _
Rotation axis:| @ vector P :7,, R Left node >
On1->n2 node pt3 pt{ node

Vector: [0.0 -1.0 0.0

Adjust Automatically adjust base path at slipring
Accept new path points

Undo operation and restore previous_ path point

R

Right
node
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Seatbelt enhancements - Explicitly meshed shoulder slipring

« The ‘Adjust’ button in the bottom section of this panel can be used

to automatically adjust the initial path of the belt within the slotof = Explct slipring =[x

Explicit slipring

the shoulder slipring. This will create two base points at each end of | Shoudersiemg
Rotate slip. during fitting #lter

the slot and adjust all twist handles in the correct configuration. Partset: W .
E;(t);zz:tre 56637 ’,,.jcgstre % N‘z -
* You simply provide the information in this panel and add a single Right node: Q. pt_g-\‘_’;__ﬁ
On1->n2 i pt_3'/ 3 o

base point anywhere near the bolt of the slipring (it is advised to

Vector: [0.0 -1.0 0.0

avoid creating more than one point near the slipring area for this to  [Adust]Automatealy acjust base path at sipring

Accept new path points

properly work) and then press the ‘Adjust’ button. e e e

* You then have the option to accept the new configuration or restore

to the previous one,
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Seatbelt enhancements - Explicitly meshed shoulder slipring

* The below example shows how the ‘Adjust’ button affects the initial belt path at the

shoulder slipring.

‘Adjust’
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Seatbelt enhancements - Explicitly meshed shoulder slipring

« The ‘Rotate slip. during fitting’ tick box controls if the

option to automatically pull the slipring during the - o @} o
Explicit slipring
fitting process is turned on. Shouider spring
Rotate slip. during fitting #lter
H . . . . Part set: 1 v 2
° Only pOSS|b|e |f a” reqL”red fle|dS are prOV|ded. Pivot centre:  [94109 ¥ Pivot N 2
eft node: 56637 v ’ _centre N2
Il;i:ht n:de: 63177 v - |
« The #lter value gets automatically set to 3 to improve Rotation axis: gvef”z TR

Vector: [0.0 -1.0 0.0 |

the robustness of this solution in terms of the original

Adjust Automatically adjust base path at slipring
Accept new path points

orientation of the slipring.

Undo operation and restore previous path point

« The ‘Help’ section describes what each field refers to in

more detail.
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option after

’

%,,
i

i

A

i\

W

I

A
il

N

R

iy
,,,,,,_,_,%____.,

il

‘Rotate slip. during fitting’ on

‘Rotate slip. during fitting’ off

Seatbelt enhancements - Explicitly meshed shoulder slipring

* The below example shows the effect of the ‘Rotate slip. during fitting

1000 fit iterations.




Seatbelt enhancements - Write CSV

« Added Write CSV option for belt path points.

* Also added support for vector along the seatbelt
path for read CSV.

S Oasys

1.Define -» 2.Fit -= 3 Mesh = 4 Contact
Auto-refit MNew Dummy Settings... Related. ..
Include: M1 <Master file= =]
Path definition: 9 point(s)
|-Be [-AF L@k Translate Abort Read CSV
Coords Rotate Toaols...
Twist Proj Scale
Dﬂduanced Reflect Delete all
Point  Fix Twist X Y £ Pt MNode
R » 22046 V38.78 B616.98 20637 v
B » 2121.0 61942 11711 20192 v
n K » 23953 35774 9848 50301791 v
U o» 24211 326.39 947.05 0 v
U » 2416, 217.71 80542 50352314 v
ﬂ : 2418.6 82.375 B26.81 10007747«
Uo» 2467.3 23746 68899 50411053 ¥
n U » 24477 42969 67052 50414300 v
n E » 21940 72477 38971 20698 v




Seatbelt enhancements - Belt stiffness

« Add stiffener beams/strips to prevent belt ‘curling’. View on pt...
Reset ..
 You can access this option by going to Safety-> Unset.
Tweak path...
Seatbelts->2.Fit->Define path->Tick Advanced option pmpm':s___
and right click on any base path point. o e
. i " . . Belt stiffness
* There is an additional popup called “Belt stiffness —
where you can give the part id that will be used for |Explain this Soo il
creating multiple beam elements between two base — =
—_ elt stifness at Pt 7 __ & 7 =[x
path points. Dismiss L
* You can also click on Select... which will open a new ﬁ/
panel where there are additional options like Pick,
Select, etc. for selecting the part id. peam PO [z >
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Seatbelt enhancements - Current include layer

« The current include layer can now be set while defining seatbelts ensuring the belt

definition goes into the correct file.

Seatbelts ? X
1.Define -> — INCLUDE FILE FOR SBELT Def 2 =[] X 1.Define ->
Settings... Related... Apply Help Settings... Related...
Include: M1 <Master file> - Recursive: Include: (1) belt_inc_test.key -
Apply Selected model 1 $ @ SBELT Defn only |:> Apply Selected model 1
. Model id: |1 .
Model id: |1 S QO Find referenced items _
] Seatbelt id: |1
Seatbelt id: |1 New incl: | |
. —— Title:  |Seatbelt definition 1
Title:  |Seatbelt definition 1 M1 <Master file> Cancel
Cancel (1) belt_inc_test.key _ _
Define the parent model id, and label
Define the parent model id, and label Then use APPLY to define its content
Then use APPLY to define its content
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Seatbelt enhancements - JavaScript API

« You can now set the existing retractor id present in the model using SetMesh:

var datal = { retractor: _000C0O0OO0OL };
b.SetMesh (0, datal);

 You can now get and set the number of elements inside a retractor using the new

retractor property:

var r = Retractor.GetFromID(model, _CO0O0C0OL);
var nsb = r.nsbi;
r.nsbi = 10;
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Seatbelt enhancements - Red twist handle

» Changed the behaviour of the red twist handles in the ‘Advanced’ path definition
settings so that any handle can be modified independently without affecting red

vectors at nearby path points.

« Below is an example of this effect if a change is applied only to the left-hand side red

handle at point 1 in PRIMER 20.0 versus earlier versions.

Initial configuration Result prior to PRIMER 20.0 Result in PRIMER 20.0
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Seatbelt enhancements - Fit single segment option

- Added the option to fit belt segments independently.

| seatbes ________Eig
* This can be done by selecting ‘Only’ in the ‘Path fitting’ 1Defne-> 2Fit-> 3Mesh-> 4 Contact
Auto-refit New Dummy Settings... Related...
section and choosing the number of the segment to be Include: M1 <Master file> =
. . . . Fitting BELT definition: M1/BDEF1 D
fitted before starting the fitting process. Seiine path
, , - . Accept modified definition
* Note that a ‘'segment’ is defined as the stretch between ath Fiting ath Dispiay
end and slipring or between sliprings. If ‘acute points’ = W O e
@ Al segments (O Basic only
are used instead of sliprings these demarcate sliprings Oony [, | © Currentonly
@ Basic + Current
as well. Segments are numbered sequentially from 1. IREEEEl Setwidh, etc
A-Sect Offsets Database X-Sect offsets
Fitting Params Fitting Parameters
Fitting Options Fitting options panel
Explicit slipring Explicit slipring panel
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Seatbelt Anchorage enhancements
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Seatbelt Anchorage enhancements

* The Seatbelt Anchorage (SBA) tool positions loading devices (lap block and shoulder
block) attached with a seatbelt system at the R-point in a vehicle and sets up an

analysis according to the ECE R14 specification.

* In PRIMER 20.0 many enhancements have been made to improve the user experience

of this tool.

=0OXx
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SBA - Create *DATABASE_HISTORY Card For Loading Beams and Belts

— Keyword: M1/DATABASE_HISTORY_BEAM = Keyword: M1/DATABASE_HISTORY_SEATBELT
Update 1D belt length ? — =
« Check  /Sketch  Keyword Format = + Update ¥ Check  / Sketsh  Keywor
Length 1 Length 2 ® Cancel Single Row Format = * Cancel Single
Keyword M1 DATABASE_HISTORY_BEAM (4/0 mod) Keyword M1 DATABASE_HISTORY_SEATBELT (4/0 mod)
Length 3 Length 4 Filter by: DATABASE_HISTORY_BEAM  <auto>  <auto> Filter by: DATABASE_HISTORY_SEATBELT  <auto>
” Ba
Set torso pts to Known Positions™ Y ¥ Options.. ¥ Incl  Sufices 1D B TITLE # Options... ¥ Incl  Sufices D sB (1
: »Main |<none> ¥ 0 v »Main [<none> v 0 v
Create *DATABASE cards for loading beams and belt elements: ? ‘ I ‘ | | ‘
1 »Main |ID ¥| 120011  v¥|Chain SHL Free 1 »Main [<none> v 9794 v
Change section and material ID's for seatbelt: J ? 2 »Main [ID Y| 120012  v|Chain Lap Free 2 »Main |<none> V| 9764 ¥
3 » Main |ID ¥/ 120013  v/Chain Lap 3 »Main [<none> ¥ 9763 v
Section id for seatbelt 1D: 3000 Define ? 4 »Main IID vl 120014  ¥|Chain SHL 4 »Main |<none> ¥ 9793 v

Material id for seatbelt 1D: 3001 Define ?
Section id for seatbelt shell: 3002 Define ?
Material id for seatbelt shell: 3003 Define ?
Section id for pulling seatbelt part: 3004 Define ?

Material id for pulling seatbelt part: 3005 Define ?

 Select this option to create
*DATABASE_HISTORY cards for &>
()

the SBA loading beams and the
seatbelt elements connected to
them.

PRIMER OGLSyS




PRIMER

SBA - Items created added to *SET_PART_COLLECT _TITLE

Create a *SET_PART_COLLECT_TITLE to add the body
blocks, seatbelt and parts created by the SBA tool so
that it is out of global contact.

Take the next free ID or provide a Set part id to use.

- MODIFY SET_PART M1/S_PT1999 2 =[x
“JResetAll  Check  / Sketch  #Only v
X Cancel sh X-Refs A Text Edit
Include: | M1 <Master file> -

Modify SET_PART 1999 (model 1)
Label | 1999 » 17 PARTS

Title: lAII COLLECTed sets

Edit child

This is a special ‘parent' set acting as a collector for the 1
SET_PART_COLLECT definitions that use this label.

This set is for Primer usage only, giving a way of referencing
all the collected sets under a single definition, and it will
NOT be written out to the keyword output file.

The only editing operation you can perform is to change its label,
which will automatically change the labels of all of its ‘child
SET_xxx_COLLECT definitions. You can also change the title if you
wish, but this will only affect the name of this set inside PRIMER.

MERGE _COLLECT will capy the contents of all child sets into this
parent definition, then removes its _COLLECT suffix, converting it
an ordinary _LIST set definition. If child sets are retained they

too have _COLLECT removed and are given new (unique) labels.

SPLIT _COLLECT simply removes the _COLLECT suffix from parent
and child sets, relabelling all children and leaving the parent empty.

Merge _COLLECT | Explain this
Split_COLLECT | Explain this

— MODIFY SET_PART M1/S_PT1999 ?2 ~[OX
DResetAll  Check  / Sketch  #oOnly v
% Cancel | [N CopyIn & X-Refs A Text Edit

Include: | M1 <Master file> -
Modify SET_PART 1999 (model 1)

Label: 1999 » 17 PARTs

Title: lDefauIt set part collect

Contents Lock contents against deletion
Add... AddPART @ Automatic  |Explain this
Remove... Rem PART O Unlocked
Empty... View / Edit.. O Locked
Convert to
@List iv| coLLECT (2
(OCOLUMN

CONSTRAIN THE VEHICLE

Create *BOUNDARY_SPC card: ?

Node set for SPC: Define Sketch ?
MISCELLANEOUS

Create *AUTO_SINGLE_SURFACE contact: ?
Exempted part set: Define Sketch 2
Create *SET_PART_COLLECT_TITLE: 2

Set part id: 1999 Define Sketch ?

Change *PART to *PART_INERTIA for body blocks D ?




SBA - Options to control belt width, length and thickness

Create *DATABASE cards for loading beams and belt elements: D .
Change section and material ID's for seatbelt: D .
Section id for seatbelt 1D: I:l Define ?
Material id for seatbelt 1D: I:l Define ? 2
Section id for seatbelt shell: I:l Define ?
Material id for seatbelt shell: I:l Define ?
Section id for pulling seatbelt part: I:l Define ?
Material id for pulling seatbelt part: Define

Seatbelt elem length: .

Seatbelt width: .

Seatbelt thickness: 2 .

Set your own seatbelt start labels D . D 1 t -
oo [ B vewest [ B SElEE 2.0091007
Shell I:l ? Shell set I:l ?

Seatbelt I:l ? Nodal RBs I:l ?
Retractors I:l ? DB xsects I:l ?
Sliprings I:l ? Part sets I:l ?
2D slip nset I:l ?

<<< |Input Panel Quit

PRIMER



SBA - Inertia Centre of Gravity

1 o o Recliner node set: Define Sketch | 2
« Centre of Gravity can now be specified ... _ R
. . o Centre of gravity Coordinates J ? | Part set ?
by Inlettlng your OWn Coordlnates. CofG coordinates _ |:| ?
- Window -0

@ Centre of Gravity coordinates for the seat structure, enter a space and/or comma between each value (x, y, z)

 Or Centre of Gravity can be calculated
on the fly using the seat structure part  Reliner node set: 12200 Define  Sketch |2
set selected in ‘Seat Part Set". Seat part set 1221 pefre S
Centre of gravity Coordinates ?  Part set « ?

CofG coordinates

S Oasys



SBA - Vehicle Class and Units Load Automation

« Load on blocks and Seat Inertia Loading will now update as per the table below based on the

selected Vehicle Category, the Units in use and for Inertia load the seat part set selected.

* You can still manually edit the load values themselves.

Vehicle N1: m< 3.5t N2:3.5<m < N3:m >12t
Category 12t

Should block | 13.5 kN 6.75kN 4 5kN

load

Lap block 13.5 kN 6.75kN 4.5kN

load

Seat inertia 20X seat 10X seat 6.6X seat
loading weight weight weight

Vehicle category: N2 ¥

Load on blocks: 6.75 ? Units  mm kg,ms v ?

APPLY INERTIA LOADING

Apply inertia load:

Default inertia load:

Inertia load:

Scale inertia loading device
Inertia loading bar length:
Gap b/w inertia loading bars:
Recliner node set:

Seat part set:

Vo

?
1.18 ?
Auto Manual
12200 Define Sketch
22002 Define Sketch

?

?

S Oasys



Other Seat Belt Anchorage Enhancements

Change *PART to *PART_INERTIA for body blocks option:

« The values added into *PART_INERTIA such as total mass, inertia tensor components and coordinates of

centre of mass are taken from the Body Blocks themselves using the ‘Mass Prop’ tool.
« Contacts between body blocks and seatbelt can now be created.

« An option has been added to change the input load keyword from *LOAD_NODE to
*BOUNDARY_PRESCRIBED_MOTION_LOAD using a smooth curve.

 Section and Material IDs for seatbelts can be updated to be consistent with the input into the SBA tool.
« Option to re-number meshing start labels in seat belt settings panel.

« Option to use your own formers in main input panel.

« Default formers models improved.

« Some panel redesign and help images improved.

S Oasys



Higher order element improvements

Parabolic and cubic elements, shells and solids with interpolation nodes

S Oasys



High order elements - Orient > Reflect

« When mirroring these elements, the interpolation nodes are now re-ordered, so they

conform to the LS-DYNA manual, which will avoid warnings and errors.

S Oasys



High order element - Coating

* New option when coating high order solids.

« Now the interpolation nodes can be used to define the coating shells:

High order options ?
{:} lgnore int.nodes
(® Useint. nodes

Tetra 10 options:

Mo of trias per face |2
(®) Four 1st order trias

I{:} One Z2nd order tria

PRIMER OGLSyS




Occupant Positioning

Image acknowledgements:
THUMS - Toyota Motor Corporation

GHBMC - Elemance
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Export Dummy/HBM as Mechanism

« Historically it is possible to incorporate a dummy or human body model (HBM) as a child of a

Mechanism.

 This is a limited one-way treatment in which the mechanism can drive the dummy/HBM only at

a single point and is not adequate when mechanism and dummy/HBM need to interact fully.

» For example to position a dummy/HBM on a

bicycle such that pedals and feet move together
Hands on

. . Buttocks
and hands move with handlebar it is necessary handlebars

on seat
for the dummy/HBM to be a fully integrated
mechanism whose assemblies are siblings with, "

rather than children of, those in the bicycle

mechanism.

S Oasys



Export Dummy/HBM as Mechanism (ctd)

* There are two ways of doing this: T R, ¢

DURMKMY (Curr: 1)

1. Export using the “=> Mech” button on the Dummy/HBM panel —— e s

Copy Position

This creates a new free-standing Mechanism definition Modfy  Skeich  Renumber ~ERTTEBE

2. Importinto a new or existing Mechanism

This converts the Dummy/HBM to a mechanism and _
— MODIFY MECHANISH 1 7 =[x
. . e . . “) ResetAll + Check  # Sketch @ Ony ¥
adds it to the existing mechanism assemblies and ——1— Amm
joints. (It is also possible to import existing nciude: |11 <Master flex =

Modify MECHANISM 1 (model 1)

Mechanisms in the same way.)

* When first imported the Dummy/HBM assemblies will co-exist with existing

Mechanism ones but no connections between the two will exist, these need to be

added manually.

S Oasys



Export Dummy/HBM as Mechanism (ctd)

« ADummy/HBM is converted to a Mechanism as follows:

« The Parts and Nodes making up a Dummy/HBM Assembly are preserved verbatim as the equivalent

Mechanism Assembly. Restrained degrees of freedom are also preserved.

« Connections permitting rotation about 2 or 3 axes (typically hip and ankle joints) are converted to
Mechanism Pin joints. If stop angles are defined via a Constrained Joint Stiffness card this will also

apply to the Mechanism Pin joint (a new capability for Mechanisms in PRIMER 20.0).

« Connections which only allow rotation about a single axis are converted to Mechanism Hinge joints. If

stop angles are defined these will be converted to the existing Hinge rotation limiting angles.

« The “parent/child” relationship of assemblies defined in the Dummy/HBM tree is lost: once it becomes a

Mechanism all assemblies are equal siblings.

« Conversion leaves the original Dummy/HBM definition intact, a new Mechanism is created. The

new definition can only be positioned within the Mechanism positioner.

S Oasys



Visualisation entities for Human Body
Models (HBMS)

Image acknowledgements:
THUMS - Toyota Motor Corporation

GHBMC - Elemance

S Oasys



Visualisation entities for HBMs

 The ability to create “visualisation entities” for Dummy/HBMs has been introduced to make it

easier to view and manipulate these models.

» These visualisation entities are created to break up HBM entities into:
« Dummy/HBM tree assemblies: pelvis, thorax, head, legs, arms etc.

« HBM anatomy: skin, skeleton, flesh, organs, NULL-shells etc.

» The visualisation entities are created from the “Visualisation table”, available from within the

Safety->Dummies tools panel.
« The table can be used to manipulate the visibility, colour, transparency etc. for these entities.

« Visualisation entities are not LS-DYNA entities and are temporary that are valid only in the

ongoing PRIMER session.

S Oasys



Visualisation entities for HBMs

Creale Entities for:
THUMS Model
GHBMC Model
Standard Dummy

5. Specify the type of Dummy/HBM I 6. Press this to create HBM visual entities I 1

e [m] X

G5} Q|[<search> -0 * Tools [Mesh tools v s “fM Post

Assign ms Connectlon

Explode | Macro idi
Mass Pro

Airbags

Crach tact ctin

Coat Implicit Dummies

Inciude | Dummy/HBM & Seatsquash

E| * WA Dummy Finger Positioning

Ejection mitigation
by

—%  Fie Keywords ols Display Images Viewing Options Help

PRIMER: M1: THUMS AMS0 Occupant MoBy Version 6.1 202003

—Ox

Visualisation entities table of DUMM1 in Model1

| Dismiss  \SavgéeProperties
Dummy/HBM type: THUMS Model

| Create visual entities
O show assembly list
@ sShow anatomy list

Visualisation entities of DUMJ1 in Model1

(O Enable parts view
O Enable assemblies view
@ Enable anatomy view

| Title J olour »| Transparency » Plot Mode >_ Stippled Pv Actions » | Blank All IP Pendulum
§0uter Skin Shells l»frrans 70% »Shaded > Solid (defp>| Actions » LSTC Dummy Conversion
Solid Skeleton J l Opaque > Shaded > Solid (det)»l Actions » Luggage retention
:Posmon Beams | lb‘Opaque PEShaded >_Solid (def)»» Actions » Pedestrian
Inner Skin Shells, Trans 70% » Shaded » Solid (def»| Actions » SBA Automation
'Shell Skeleton I 7.t_0paque » Shaded » Solid (defp»| Actions » nblank Seatbelts
|Outer Solid Fjffsh .»\Trans 70% »Shaded » Solid (defp»| Actions » Unblank Seatsquash

.» Trans 70% »jsnaded » Solid (dgf)bl Actions Unblank d test

> Opagque  »Shaded » Solid (defp»| Actions Unblank =

»Opaque »Shaded  »Solid (defp Actions; Blank  Unblank Model Parttree  DummymBit
B> Trans 70% »Shaded > Solid (def)| Actio Blank  Unblank

W1:THUMS_AMS0_V61_Occupant_202003_data_for_primer_v3.key

Dummy/HBM
ENTITIES DUMMY (nothing selected)
Create Delete List Measure
Copy Position Check
Modify Sketch  Renumbel

8. Only/Blank/Unblank the
visual entities you wish to see in
the graphics area

7. Select to show

the list of assembly
or anatomy entities

—Assigning H point of Dummy 1 to assembly 1: PELVIS B0 Gansa) o1 st | (%= (=" E&n save P[Lock]

uccessfully copied model 2 to 1 Timestep All
Dimension tests determine model 1 units to be MM. See units panel for test configuration Tidy»> ) (Rev

PRIMER OGLSyS




Visualisation entities for HBMs

Save the view in the “View
roperties’

- X
[Use these popup menus to chang& W=« | 7oos v vesnioos» 5Mpost
visual properties of visual entities [|J® % | voumesiai s vouneii v

Model Parttree  Options  DummyiHBM

Switch from model @ v i

parts view to the Fie Keywords Tools Dispiay Ima
“Assembly” or the
“Anatomy” view

PRIMER: M1: THUMS AMS0 Occupant Model Version 6.1 003

—_ ‘entities table of DUMM1 in Modell

M1:THUMS_AMS0_V61_Occupant_202003_data_for_primer_v3.key

Dismiss Save View Properties
ir Dummy/HBM 2 X
Dummy/HBM type: [THUMS Model >
D Enaie parts v e Gurr: M1/DUMMA. H-pt -102.0 0.0 -50.0
™ @ Enable assemblies view O Show anatomy list Position parts

(O Enable anatomy view

Reject Global Accuracy|

“ [0 v

Visualisation entities of DUMM1 in Model1

Al Title {Colour »| Transparency »| Plot Mode | Stippled »| Actions ] Blank Al 8 g?;;‘i?gsﬁgw E@hin DPiiDHS:VV
PELVIS Assembly B> Opagque  »Shaded » Solid (def»| Actions » Blank Unblank O Move points S SiaaEa
[T8-T1 THORAX Assembly B> opaque  »Shaded »Solid (defj»| Actions | Blank Unblank Visualisationtable 2
HEAD Assembly B> Opague  »Shaded » Solid (def)»| Actions » Blank Unblank
|:| Assembly oCl oC|
R UPR LEG Assembly »Opaque ®Shaded  » Solid (denk| Actions & Blank  Unblank
R LWR LEG Assembly B> Opaque  »Shaded »Solid (def»| Actions »f Only Blank Unblank D 1: PELVIS T all”x y(iz| R allx|y|z
R FOOT Assembly »Opaque ™ Shaded »Solid (def»| Actions = Only Blank Unblank D 2: T8-T1 THORAX Tall”)( y(iz| R allx|y|z
L UPR LEG Assembly B> Opaque  »Shaded  wSolid (defp| Actions »| Only  Blank  Unblank [] 4 HEAD Tallxy[2] Raixy]z
L LWR LEG Assembly »Opaque  ®Shaded  »Solid (def| Actions »§ Only | Blank | Unblank [ 5:RUPRLEG Talxy|2 Ralxy
L FOOT Assembly B> Opague  »Shaded  »Solid (defp| Actions »| ©Only | Blank | Unblank & RLWRLEG Tal e
R UPR ARM Assembly »Opaque  ®Shaded M Solid (defe| Actions »§ Only | Blank | Unblank L& AYXyiE [ aRX|y)2
[] 7:RFoOT T alllx|y|lz] [Rallx]y]z
[] 8 LUPRLEG T alllx|y|z] [Ratx]y]
JeLwrLeEG  [Tallx|y|z [Ralx|yF
[] 10:LFOOT T ailx]lyz] R ax]y|z
[]11:RUPRARM  [Tallx|y|z] [Rallx|y
When you drag an assembly, []12RLWRARM  [Tallx|y|z Railx]y[3
H H 13: RHAND T all R all
all the entities associated E ”Y 2| Rally]2
. 14: L UPR ARM T alljx|ly(z| Rallx|y|Z
with the assembly are dragged []15 LLWRARM  [Tallx]y|d Ralxy/d
[] 16:L HAND T allx]lyz| Rallx]y|z
[]te:Lsroutoer  [Tallx|y|z] [Raix|y]
[]19rsrouner  [Tallx|y|z| [Rallx|y|4
[]20:L5 T ailx]ly|z] R alx]y||z
[]21:L4 T alllx]y|z] [Rallx]y]
[]22L3 T allx]lyz| [Rallx]y|z
" Assigning H point of Dummy 1 to assembly 1: PELVIS wanual CT S| | Mode plot [Nie=s [Te=a| e Save P[Lock| .
: []23 12 T allx|y|z] [Ralx]y]z
Successfully copied model 2 to 1 Timestep ® Int Vel (Tr) AC All
= Dimension tests determine model 1 units 1o be MM. See units panel for test configuration BTy +xv | +vz | =xz | #is0| R/ [Views| Rev []24:1 Tall”)( y|z| R alljx|y|z
- 2 Ent 195 T12 T anlvlliz] R ikl
— ! |
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HBM Trees

Image acknowledgements:

THUMS - Toyota Motor Corporation

GHBMC - Elemance
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Supported GHBMC models - detailed

* Tree files help position and prepare HBMs for LS-DYNA analysis.
» These are available for the most popular GHBMC models.

* Tree files are free to PRIMER users and FO5-P  M50-P  M95-P F05-O M50-O M95-0O
available from your local Oasys distributor.
» Detailed occupants:
« FO5-O v5.1/v6.0
« M50-O v5.1/v5.1.1/v6.0
« M95-0O v5.1/v6.0
» Detailed pedestrians

« FO5-P v1.2/v5.3.4

« M50-P v1.6/v5.3.1/v5.3.4
« M95-P v1.2/v5.3.4 Detailed pedestrians Detailed occupants

PRIMER  Image acknowledgements: Elemance, distributor of the GHBMC models https://www.oasys-software.com/dyna/models/hbm-trees/ O@S_’)}S




Supported GHBMC models - simplified

M95-PS  M50-PS FO5-PS 6YO-PS M95-0S M50-05 FO5-0S

- Simplified occupants:
« F05-Ov2.3
« M50-O v2.3
« M95-0O v2.3
- Simplified pedestrians:

* FO5-P v1.8/v5.3.4

M50-P v1.8/v5.3.4

M95-P v1.8/v5.3.4

3YO-P v1.8 Simplified Pedestrians Simplified Occupants

6YO-P v1.8

10YO-P v1.8

PRIMER  Image acknowledgements: Elemance, distributor of the GHBMC models https://www.oasys-software.com/dyna/models/hbm-trees/



PRIMER

Supported THUMS models

* Tree files are available for the most popular THUMS models.

* Tree files are free to PRIMER users and available from your local Oasys distributor.

WO 6Y0  10v0 | AFO5 AM50  AM95 3¥0  6Y0 fovz) AFO5 AMSO  AMSS
- Version 4 Pedestrians:  Version 4 Occupants: - Version 5: - Version 6:
« AF05-P v4.0.2 « AF05-O v4.1 « AF05-Ov5.0.3 « AF05-0 v6.1
« AM50-P v4.0.2 « AM50-0 v4.1 « AM50-0O v5.0.3 « AM50-0 v6.1
« AM95-P v4.0.2 « AM95-0 v4.1 « AM95-0v5.0.3 « AM95-0 v6.1
« 3YO/6YO/10YO v4.0 « 3YO/6YO/10YO v4.0

Image acknowledgements: THUMS | Toyota Motor Corporation https://www.oasys-software.com/dyna/models/hbm-trees/



Further HBM Tool updates
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Add encrypted include files into the keyword deck from PRIMER

— MODEL INCLUDE FILE STRUCTURE

e It is now possible to add

Dismiss Help Laser
“Encrypted” dummy/HBM tree ETTLE Drimis
Blank all Unblank all Refresh thumbnails»
include files into the keyword deck Find modified
M1:Main file

from within the PRIMER "Include

& < M1: Dummy Model Master File

Tree" panel + — (1) Dummy entities
« Increase depth (5) data_for_primer_enc key
* We have also enabled certain useful = Beseese sl
ove up
popup menus for encrypted include Move down

files in this panel.

Rename Include

Empty Include

Replace Include

S Oasys



Add part/node sets to encrypted HBM assemblies

— MODIFY DUMMY MECH ASSEMBLY 1 (for DUMMY) ?2 =X

* It is now possible to add in additional *SET_PART or ¥ Chesk / Sketeh
*SET_NODE objects to an existing HBM assembly,

Modify DUMMY MECH ASSEMBLY 1 (model 1)

Label Title
1 PELVIC
even for an encrypted model.
« The panel shown can be accessed through Tools -> el ——
Safety '> DummleS '> MOdIfy '> Edlt (AssembIIES). Parts
* Already encrypted information will not be shown, but
Node Set S_NO 1 S_NO?2 S_NO 3 S_NO 4
new sets will be displayed.
) List of part sets contacted during positioning
- Add to the assembly by using the green dropdown R Parteel B0 Taconjotive Sy

boxes displayed on the right.

List of child assemblies attached to this one

Del Assembly Jnt Stiff Node A | DoF codes | Node B

S Oasys



Undo/Redo the dummy assemblies positions

* You can now perform Undo/Redo for assembly
positions while positioning the Dummy/HBM in
the “Position parts” panel.

* You can also perform “Undo all” to go back to the
original position or “Redo all” to the last
positioned orientation of the Dummy/HBM.

« The Undo/Redo of the assembly positions work
for all these positioning modes:
- Rotate angles;
« Drag assembly;

« Move points.

S Oasys

] Dummy/HBM ?2 X

Save/Retrieve: (1 Position + ref stored)

Position parts

Reject Global Accuracy

[ Redo Drag Assembly HEAD (4)
44 4 » Y | Tu v 2

O Ro Undo Rotate AssemblE L FOOT (1) )
in Options.__.

(@ Drag assembly
(O Move points Mirror... Save/Retrieve

Visualisation table 7

|:| Assembly Cont Locktr ¥ Lockrot ¥

Cwemvs  (Talsle Rali
Carimows 1)yl Retls
Ceww e rali)
] 5:RUPRLEG Tanx|y|z] [Ranx]y]:
“oRuRis e v Relo)
Crreor vyl el
Coweies e Ralo)
ot 1yl Rallsl
Covror e v Rels))



Select and modify assemblies restraints

 You can now select assemblies via tick buttons | uymeu  EARS
Curr: M1/DUMM?1. H-pt: -102.0 0.0 -60.0
and manipulate the translation and rotation Position parts

constraints for multiple assemblies via the “Trans L s

Restraint” and “Rotate Restraint” popup menu S o, N  oviors-
O Move points Mirror... Save/Retrieve
buttons. Visualisation table ?
|:| Assembly Cont Locktr ¥ Lockrot v
 Popup menus found by clicking on the ‘Lock tr’ || PELVIS s Resamt HE
[ ] 2 T8-T1 THORAX [ i ﬂ[
and ‘Lock rot’ text boxes. ] 4 HEAD [| Sy
. I:‘ > RUPRLEG [ Reverse s:ylezcted ﬂ[
» These popups can also be found in the B
|:| 7: RFOOT [ Selected y ﬂ[
Mechanism positioning panel. [ 8 LUPRLEG - seectedz yl;
Coiwmies  Taxyfe] Raly
] 10: L FooT Taixly¢] (Ratx ]
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Select and modify assemblies rotation

 You can now select assemblies via

tick buttons and manipulate the BT oummey KBS Ass 2: THORAX
Curr: M1/DUMM1. H-pt: -102.0 0.0 -60.0 _
rotation axes through the “Permit Posilon parts
Reject Global Accuracy il Assembly
rotation” menu buttons. | fmkE e uhEm R
8 E?LZ“Z zggn'fzw Explain Options... Current 0.0
. ove points Mirror__ Save/Retrieve
 To control these options for Qe port G || Stpwe 1800 || 60 [1800
_ ) Stop +ve 180.0 3.0 180.0
. D Assembly -Phi- ¥ Theta v -Psi-
all/selected assemblies, new — O o sotve |00 [ 00 [ 00
. 2. T8-T1 THORAX Alon ] | soft+ 0.0 0.0 0.0
popups have been added in the S Solctd o rTE
— 5 RUPRLES ‘ Al off — Permit rot'n { No H Yes H No ]
main pOSitioning panel under the [] 6 RLWRLEG | Seﬁﬂedf)_ff_!l "~ | | Obey soft stop angles: Explain

Phi, Theta, Psi buttons.

S Oasys



Select and modify cable attachments attributes for assemblies
____ Dumyren K

* You can now select assemblies via tick buttons and do Select nodes and rigidify assemblies
. . Cancel MNext
the following on selected assemblies: |
Automatically determine nodes Help
» Sketch assembly with cable nodes; Ignore parts below mass: | 1.0E5 | @ FREE

p ’ I:‘ Consider encrypted materials | 2 O fnode
Mark assembly to ‘Ignore cable’; O 2node

|:| Assembly actions ¥ Node 1 ¥ Node 2¥ Node 3

Mark assembly as rigid; ] PR omowe node 2 |

All All

Remove cable attachment nodes. L Selected 05982 Seloctod

|:| |gn0re I'_‘.abk—}s 26655._1 A iu:auuf_ LIR-AYE Y R0
[ Al

103644 || 031655y 5}'26?3
|- -

|-

] Selected 071687v|| 098991 v| | 002005
= = =

[] None 000007v|| 005893v| | 008645
-} |- (-

Reverse selected | 103633v]| 031945v| | 072508

|:| Rigidify assemblies |gm = =
o o7 1470 | 005045v]| 001634
AII -} - -]

(] 000007v|| 005692v!| 006952
Selected = - =
[] None 007055v) 006469 | 006189

] Reverse selected 002911v|| 003980v | 002446

S Oasys




Mirror Dummy/HBM Position

* We have added the option to mirror the position of a dummy/HBM, s Dummy/HBM 3¢
making it easier to have a reflected position in the arms and legs. Curr: M1/DUMM1. H-pt: 1000.0 0.0 0.0

« Accessed via Safety -> Dummies -> Position -> Move Parts -> Save to oa_pref file Done ?
Mirror... Dummy/HBM types: Default v

Select axes to negate angles in:
Phi:

Theta:

« The axes for reflection vary between different model setups, a few  |ps;i:

» This will mirror assemblies which have an opposite matching
‘sibling’" assembly (more on ‘siblings’ in following slides).

common configurations have been placed under the ‘Dummy/HBM _ _
@ Mirror All Assemblies

types’ dropdown button.

O Mirror Selected Assembly
 Select ‘Custom’ type to access the axis tick boxes and create a Source: <none> M
custom setting, see manual for guidance. Sibling:
Propagate?

« Default settings for the axes options can be saved via preferences.
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Mirror Dummy/HBM Position

* In this panel, you can either:
« Mirror the whole assembly (any assembly with an Curr: MUDUMM1. H-pt: 1090.0 0.0 0.9
Save to oa_pref file Done @ ?
Opposing Slb|lﬂg), Dummy/HBM types: Default v
« Mirror a selected assembly. Select axes to negate angles in:
Phi:
 The latter option allows you to select a source assembly; Theta:
here you can either mirror the angles from the source’s Felt
sibling to itself, or vice versa. ey AL Aesialilios
@ Mirror Selected Assembly
* The ‘Propagate’ button determines whether the source’s Source: |10: R_UPPER_ARM v
. . . P Sibling: 13: L_UPPER_ARM
child assemblies are also mirrored. For example, if ticked
Propagate?
for an upper arm assembly, then the lower arm and

hand assemblies will also be mirrored.
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Mirror Dummy/HBM Position

« Opposing assemblies are automatically matched up,

Ass 4: R_UPPER_LEG

with the pairings accessible through the individual .
Edit Assembly
assembly panels (accessed in Safety -> Dummies -> Angles: Phi-  Theta  -Psi-
o Current 0.0 0.0 0.0
Position -> Move parts).
Stop -ve -40.0 -70.0 -45.0
« Here you can change the sibling pairings if needed Spive 1490 [ 990 || 459
Soft -ve 0.0 0.0 0.0
and mirror individual assemblies. Soft+ve | 0.0 0.0 0.0
Permit rot'n { Yes ][ Yes ][ Yes }

* In this panel you can also perform the mirroring of Obey soft stop angles: || (TN

Sibling:  |7: L_UPPER_LEG

Propagate? |:|
Mirror to sibling

S Oasys
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Updates for after a Node Import

* If processing a node import through a dynain file
. . Help
read-in, then some updates may be required to the: Which data do you want to import (if present)?
. . . Previous Apply
« Sliprings (if the HBM contains seatbelts); S el
Import Delete
. Parameters (for THUMS v5 onwards). New nodal coordinates
“INITIAL_STRESS_SOLID D
- Tick boxes to give you the option to automatically e i
*INITIAL_STRESS_BEAM [ ]
process these updates can be found in 3 places: %
* Node Import; “INITIAL_VELOCITY_NODE | |
 Safety -> Seatsquash -> Import; || (Re)create “INITIAL_FOAM_REF_GEOM ?
Remove existing *INITIAL_FOAM_REF
. Safety -> Dummies -> Position -> LS-DYNA -> |mport_ Remove any IALEGP reference when importing

*INITIAL_STRESS_SOLID card
|| Update slipring belt IDs

« More details can be found in the following slides. | ] Update THUMS joint angle *PARAMETERS
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Updating Sliprings Seatbelts after a Node Import

« For a dummy/HBM that contains slipring and seatbelt elements, processing a node
import (or reading a dynain file) can make the seatbelts pass through the slipring. The
slipring has two variables referring to the seatbelts connected to it (sbid1 and sbid2),
and previously these would not be updated, meaning that the connections were out

of sync.

 Processing an update through the tick box displayed in the previous slide will fix all
sliprings in the model. A preference has also been added for the default mode of this

box: dynain_fix_seatbelt_sliprings.

« Singular sliprings can be updated via a Model Check by right clicking on the errors and

selecting ‘Autofix.
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Update Parameters after a Node Import

 Similarly, to the slipring updates, an update may be
required to the parameters of an HBM after processing

—_ MODIFY PARAMETER M1
+ Update “) Reset Al Check # Sketch Usage all
% Cancel

« With THUMS models (v5 onwards) there are 48 | Merly PARAETER (node 1)

Create new... Include file policy on Create: Use current layer ¥

a node import.

parameters which represent the angles between joints | el | (csweoms

Name Typ Value EXP LOC MUT TYP NEC Inc file Usage Xrefs

on the H BM iNeck x |[R W[ 2276e5 |[ [ ][ ][ ][ | Edit. select Usage Xrefs
INeck_y |[R [ -01erer || [ [ ][ ][ | Edit. setect Usage 'Xrefs
Y Neckz |R [ 220664 |[ | [ ] ‘Edit.. Select Usage Xrefs

. : : : HiEn
« If a node import is done (through a dynain read in), xR A rzsses [ ][ ][] [ [ ] B seeo B0 BiEH
. mRNK.Y |[R ¥ 03es02 | [ |[ |[ || || | Edit select Usage Xrefs
then the body parts may have moved, meaning the ez | -smsonea] [ (][] (][] e select Usage xie
| d b d d IHIPR_X -3.6365E-2I % % % %% Edit.. Select Usage Xrefs
angles nee to eu ate . HIPR_Y 15471 Edit.. Select Usage Xrefs
g p PRz |[R W[ 0a9e1r |[ [ [ J[ ][ | Edit. select usage Xrefs
HPLx |R v[ 3et1ee-2 || |[ |[ || |[ | Edit. select Usage 'Xrefs

« This can be updated through the tick box displayed in
the previous slide. A preference has been added for the
default option for this: dynain_fix_thums_angle_params.
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Spotweld remesh enhancements
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Reorganised spotweld options panel

—_ Connection creation options 2 =0Ox
Dismiss ) Reset Al Help

» Spotweld options panel has grown significantly due to addition S [

E] Common o) ptions

of mesh improvement options. Now, the options have been o e

Length of spotweld
segregated and put under three expander toggle buttons =

"Common options", "Spotweld remesh options", and "Mesh e

Improvement options”. ot e

Spotweld/glue part A <-= part &
Spotweld/glue multi-part clinch

» These toggle buttons can be used to expand or minimise the S

Always align flat edge

(I I CN I I IR ENENEY

Ignore inner layers for alignment

options improving user experience.

Alignment search distance 50.0

Spotweld/glue re-use old nodes

Show MIG weld as line

LY

« Spotweld remesh related options have moved under “Spotweld

Allow MIG welds to feature line
Spotweld line edge search dist 15.0

remesh options” and mesh improvement related options have [2] e e o

Spotweld remesh feature line angle 200

Preserve corner angle 10.0

moved under “Mesh improvement options”. All the remaining L =]

Max hole diameter to preserve

I:‘ Skip spotweld remesh if the node iz on NRB etc.

Re-Attach nodes in the HAZ remesh zone

options are put under common options.

B Mesh improvement options.
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Re-attach nodes

« Constrained NRBs, Initial Load, Masses etc. were — gR;:Tmmmnm Help -
not preserved after performing the spotweld T
remeshing if close to spotwelds. S ;Mmm .

- Now an option “Re-Attach nodes in the HAZ :::::jﬂ::;””""““5"‘" =
remesh zone " is provided to re-attach nodes e e e

Skip spotwed remesh i the node i on NRE e 2

\/ Re-Attach nodes in the HAZ remesh zone

Re-Attach node merge tolerance

E] Mesh improvement options B

after remeshing to preserve Nodal Rigid Bodies,

Initial Load, and masses etc.

 Enter tolerance value for node merge in “Re-
Attach node merge tolerance” textbox. By

default, it is set to zero.
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Skip spotweld remesh

) ) ) ) —_— Connection creation options =[] =
« An option “Skip spotweld remesh if the node is Biamss | ) Reset Al el
on NRB etc.” is provided to prevent remeshing s R e e e
. . Common options T
the spotwelds when too close to something like S
Spotweld remesh options B
Nodal Rigid BOdy, Boundary SPC etc. which Spotweld remesh feature line angle 200
Prezerve corner angle 10.0
WOUld |Ose nOdeS' Preserve shellz around hole in the HAZ remesh zone
Max hole diameter to preserve 20.0
I Skip =potweld remesh if the node is on NRB efc. ?

|\/ Re-Attach nodes in the HAZ remesh zone

Re-Attach node merge tolerance

E] Mesh improvement options B
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Preserve shells around hole

 In earlier versions, the elements around a hole — gR;:Tmmmm - S
were not preserved if they are in vicinity of a Spotweids || ESRSII Re i R desve T |Sateing
spotweld after remeshing. S ;M“‘m -

- Now an option “Preserve shells around hole in ::::;EEW"mw'e e

Prezerve shellz around hole in the HAZ remesh zone

the HAZ remesh zone” is added, and if turned

Max hole diameter to preserve 20.0

| Skip =potweld remesh if the node is on NRB efc. ?

ON, it will preserve the elements around a hole. e Atach modee i the HA remean sone
Re-Attach node merge tolerance

 Enter the hole diameter to be preserved in “Max Ca P — 5

hole diameter to preserve” textbox.
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Preserve elements around hole

« When ‘Preserve elements around hole’ option is turned ON, PRIMER will preserve all the elements while
remeshing which are present immediately around the hole. By specifying ‘Max hole size' you can control
which hole elements should be preserved. Edges of all such elements will be drawn in a cyan colour to

show that they will be preserved.

Remeszh area

Setting= Cptions
Adil shells Femaove shells
Element =size: 5.0
Feature line limi: 200
Fixed poirt angle: 450
[ Fixed pointz ][ Mode ” Edge ][ Free ]

[ Feature lines ]

Preserve internal part boundaries :

Frezerve elements around hole:

Max hole size: 200
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Mesh size for adhesive patch extruded from quad biased grid

_— Connection crestion options el 4
« When ‘Mesh size for adhesive patch’ option is Disiss | D Rese el
Spotweelds Bolts Rivetz Adhesive Labeling
turned on, PRIMER will use the mesh size Seftings for adesive creation
Maxitnum thickness 1000
provided for this option for creating the i =
o Angle tolerance 0.0
R R R . w" | Min dist between connections 100
adhesive patch, otherwise the average size will ] Miimum o
Maximum height 100
Mz height of complete adhesive 200
b e u S e d ° z Il nujber of pa:els joined 5
z Max warp for adhesive solids 200
: Spotweldigiue part & =-= part &
[ ] Spotweldigiue multi-part clinch
E Spotweldigue re-uze old nodes

Adhesive percentage made check 0.0
|:| Patch adhesive zource angle tolerance

Break angle 30.0
Soft aspect ratio 30
Hard azpect ratio .0
Wax adhesive layers 2

|:| Patch cohesive penta elementz

E Patch from gquad bissed qrid
esh size for adhesive patch 5.0
PRIMER Oasys




Add nodes around spotweld to improve mesh quality

« When ‘Add nodes around spotweld to improve mesh quality 'option is turned ON,
PRIMER tries to improve the quality of the mesh produced around spotweld by adding

new nodes around it.

HAZL mesh reconstruct ¥
HAZ mesh reconstruct element size 0.0
HAZ mesh recanstruct search dist 350
HAZ mesh recanstruct festure line 200

HAZ tria reduction

HAZ part replace options:
@ Simple element replace

Full part replace

Add nodes around spotweld to improve mesh quality ?

Second feature line angle 20

Mz flange width to skip adding nodes 250
Options for adding new nodes 4 nodes bath L3 4 nodes both

4 nodes only edges

4 nodes only middle
2 nodes hath

2 nodes only edges

2 nodes only middle
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Add nodes around spotweld to improve mesh quality

« The number of new nodes added per spotweld depends upon the local geometry and the type of spotweld
remeshed. For example, in the image below, nodes marked in green, and blue have been added by
PRIMER.

A
1]

v AN N/

N
|

.

« There are various parameters associated with this option:

a) Second feature line angle: By specifying a suitable value for this option a larger area for remesh can be
achieved leading to a better mesh quality;
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Add nodes around spotweld to improve mesh quality

b) Max flange width to skip adding nodes: If distance specified here is less than the ‘d’ (flange width where
spotweld is located.) then PRIMER will skip using this option for that spotweld. PRIMER calculates the flange
width near each spotweld and if that is greater than the value specified here then it skips using this option for
that spotweld. We recommend using ‘Add nodes around spotweld to improve mesh quality’ option for flanges

which are less then 20mm wide. d

€ >

Free edge

Featurelim(

VA,
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Add nodes around spotweld to improve mesh quality

c) Options for adding new nodes: There are six options by which you can specify how many nodes and at
what location around the spotweld they will be added. Nodes marked in black below are the nodes which

have been added while using the corresponding option.

1) 4 nodes both: 2) 4 nodes only edges:
I 4
sl *L
- i
r - aE

3) 4 nodes only middle:

J

a—l;._¢

\ANNSNN 77T 7T T
1

\

4) 2 nodes both: 5) 2 nodes only edges: 6) 2 nodes only middle:

UL

ot —
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Connections
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New out of plane check for weld/adhesive connection nodes

« Spotweld contact will allow « Panel replacement without remake of

considerable tolerance on the node attached welds can leave welds protruding.

to plane tied distance.

— e

Contact connectivity
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New out of plane check for weld/adhesive connection nodes

« PRIMER 19.x conferred realized status if contact tied node to layer:

D Type Status Error Details Contact id
CHXA SPOTWELD Realized Cc1
Chx2 SPOTWELD Realized Cc1
CHX3 SPOTWELD Realized Cc1
Chxd SPOTWELD Realized Cc1
CHhX5 SPOTWELD Realized Cc1

« PRIMER 20.0 requires BOTH contact tied AND nodes within layer plane:

} Type Status Errar Details Contact id
1 SPOTWELD  Invalid OUT OF PLAME - nod node 800019 is 0.995176 off plane of layer (exceeds tolerance of 0.1) c1
Chx2 SPOTWELD  Invalid OUT OF PLAME - nod node 800033 is 0.993898 off plane of layer (exceeds tolerance of 0.1) c1
CNX3 SPOTWELD  Invalid OUT OF PLANE - nod node 800044 is 0.993577 off plane of layer (exceeds tolerance of 0.1) Cc1
ChX4 SPOTWELD  Invalid OUT OF PLANE - nod node 800077 is 0.996454 off plane of layer (exceeds tolerance of 0.1) Cc1
CHXA SPOTWELD  Invalid OUT OF PLAME - nod node 800064 is 0.996385 off plane of layer (exceeds tolerance of 0.1) Cc1

 Tolerance is 0.01 x maximum thickness setting (default 0.01x10=0.1).
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Area of multi-solid spotwelds

« Multi-solid welds have been updated in PRIMER 20.0 such that the definition of area is
consistent with single solid welds:

« The area is PI*D*D/4, where D = weld diameter.

* In PRIMER 19.x areas of multi-solid welds can vary.
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Area of multi-solid spotwelds

« PRIMER 20.0 detects that an earlier version deck has been read and offers to auto-fix.

REMAKE ALL WELDS WITH CONSISTENT AREA SETTING WELDS->TABLE

Model 1: taurus_orig

Setting "consistent area for spotwelds' 1s ON (default)

This old format input deck has 950 solid multi-hex spotwelds which have cross-sectional area
less than the expected wvalue of pi*d*d/4. Worst case 1s reduction of 17%.
These connections may require remake with consistent area flag set TRUE.

REMAKE ALL WELDS will remake all multi-hex welds with the consistent area setting (recommended)

WELD5->TABLE will display the relevant connections 1f there is a single active model

DONT WARN AGAIN no action, this panel will not appear again for this model, setting remains true
and will apply to any newly created spotwelds

SETTING OFF no action and the setting 1s false for this and future sessions (home pref)

You can update these connections manually on the table at any time.
Any connection that 1s remade will lose this warning (whether saved setting 1s true or false)
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New options for display of columns on connection table

« Requires that all displayed connections are of same type (spotwelds, bolts, etc).
« ‘Save columns to pref’ tool creates/updates home pref for displayed type.
« ‘Set columns’ retrieves saved column settings (if extant) for displayed type.

« If multiple types are displayed or no saved pref, ‘Set columns’ calculates columns as

before.
= COMNECTION TABLE - |:| X
Dismiss WView. .. Options... Refresh Action: update & remake »  Show all [Spotwelds] [ Adhesive ] [ Rivet Write. .. Sketch conx on select]
Apply:  Undo Selected Changed SEEIN Select Show sel Eoltsﬂ]oints] [Spot lines ] Set columns  Save columns to pref
D Type Subtype Status Bolt Length Diameter
CMNX867 BOLT Cylindrical NRB Bad 20 10
CMX368 BOLT Cylindrical NRB Bad 20 10
CMX960 BOLT Cylindrical NRB Bad 20 10
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Connection compare - new options

|:| Connections matched across models

e Show in table unmatched connections in both

(O no differences

(® with differences mOdE|S.
Connections unmatched across models

@ only in modified model « Display in model only connections that are found.
O only in compared mod
Q in both models / « Show in table only connections in the visible domain.
Only show connections found

Set domain from visible elements é ° SUppreSS the dlffel’ence |f reversed |ayerS matCh.

|| Allow reversed layer defs L1L2 = L2L1

|:| Report change of include file
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Assign mass dry run
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Assign mass dry run

* Calculate for assign mass with current targets now displays the achievable mass

properties before applying the solution, saving time.

Solution details

Set Mass - | 0.44 |Adding: 1.867952E-2
Achievable mafs property values to be implemented on Update
SetCofG:  » X | 2440.0 Y| 1000 |z | 6400 | 1
Set Inertia  » X | | PA S | Xz | ACHIEVABLE MASS TARGET MASS ERROR
0.44 .44 0
Reset Props Y * | Y * | *
Error tolerance (percent) | 50 | il * | ACHIEVAB;EE‘E??? TARGET ggg'g ET.{{E)§412
|:| Current mass properties Achievahle mass properties ACHIEVAB;E_S%;; TARGET ngg EEEOEBB 3
Actual mass: 0.44 Plot mass Show CofG ACHIEVABLE COGZ TARGET COGZ ERROR
643.031 640 +3.03147
Actual CofG: *: 2438 356 Y 75.01173 Z: 643.0315
] ACHIEVAEBLE TINERTIA TEMNSOR:
Inertia tensor: [ 213527 8 [ 4535 681 [%Z: 19420 64 2.1353e+05
4.5357e+03 6.6125e+05
IYy: 6612455 IYZ: -783.0413 1.9421e+04 -7.8304e+02 7.7729e+05
1ZZ: 7772949

Max Error in solution: 0.57%
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Crossed edge fix
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Crossed edge fix

 Contact automatic single surface with exempt part set offers fix of crossed edges by

moving elements to exempt part - see PenCheck panel, [ >wamingsk [ Elem detais | [ Beams on xedge

-=pencheck.csv | Move x-edge elems to exempt part

* (Another) Part set with title PR_PROTECT_FROM_ELEMENT_SWAP ensures that

elements of these parts are not swapped.
Bumper beam protected

—— from element swap
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Beam-beam/shell automatic general
contact
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Beam-beam automatic general contact

 Escape end condition can lose « In PRIMER 20.0 default option is enhanced

penetrations in PRIMER 19.x. method.

— PROGRAM OPTIONS ?7 =[x
Dismiss Help
Select program options category
Category:  Contact Checking ¥

Penetration check methodology: MPP v

User threshold: [<autos=

Crossed edges for 3d elements: [«

Treatment of duplicate shells: Automatic v

Connection checking options: 1: Weld setup (def) v

Bucket sort factor #1 (case 1): | 1.0 |

Bucket sort factor #2 (case 2). | 3.0

Automatic update of connectivity data: |«

Beam contact method: 1: Enhanced method ¥
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Beam-shell automatic general contact

 In PRIMER 19.x beam penetrating * In PRIMER 20.0 default option is enhanced

through shells may miss edge method.

* This calculates the escape vector to the

contact. i N\
‘ i i nearest edge and displays penetration

more clearly.

L -
\\,.r -

Beam contact method: 1: Enhanced method ¥

—
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Coat with 1d segments/beams
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Coat with 1d segments or beams

« Option to add 1d segments or beams to free edges and/or hole edges introduced.

Form beams on free edges of shell part

Select Shell Part(s) to find free edges ...

Part to create beams in 33983 A
Beam 10 Segment Shell 2D Segment
Make Beams/Plotels |2~ —SELECT PART 2 < |

O Hole Edges only %> Opt

(O Free edges exc. holes  Filter Vis 'Key_In Sk
@ Free edges inc. holes (M/L) PART(s) (in M1)

(O All edges inc. internal ~ P32370 (BIW - floor - RR)
P33982 (MC - gas tank top)
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User-defined Materials extended
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USER_DEFINED_MATERIAL_MODELS

« User defined material models allow you to = CREATE MATERIAL I model @ ~Ox
) Reset Al " Check Import from database. .
. . ¥ cancel [ copyin A Text Edit
implement your own material models, oruse =~ -

Create material in model 1

Label: Etypes: H, S, B, TS, SPH, IGA

ADD PORE_A

3rd party material models in LS-DYNA.

il
.

5 B

Type: |T_261-290: USER_DEFINED_MATERIAL_MODELS| ... = =
« Any number of material parameters can be e | | e
defined on the cards that are used by the wsw ¢ @ 8 a5 6 3

k]
0.0 | | 10 | 0 | 0 | 0 | 0

281

:

. 0 | 0 | 0 | ] | ] | 4
* These parameters can be anythlng - for
"L oo [ oo v o o o [ o [ o

0.0 0 ¥ 0 ¥ 0 b

external material subroutines.

=

example real numbers (moduli, stresses) or )
' * i
integers (references to *DEFINE_CURVES). i s
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USER_DEFINED_MATERIAL_MODELS CSV

* As the material subroutines are external, PRIMER does

not know what the various material parameters mean. IMCI  PARAM  FLOAT
LMC2 LCK1 TABLE
. . . . . LMC3 LCT1 LCUR
* You can use CSV configuration files within PRIMER to IMC4 K2 TABLE
LMCS
make it easier to use user-defined materials, for Lmcs
LMCT SLIM IMTEGER
example for maintaining references to entities in the e e e
LMC10 FR FLOAT FR
model. LMCA1 LCKA1  TABLE
LMCAZ cpP FLOAT

LMCAZ
LMCAd  NUMINT INTEGER
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USER_DEFINED_MATERIAL_MODELS CSV

* You can specify field titles and the type of the field for user-defined

materials. The CSV file should contain the field name, field type and et loaram lFoaT

LMC2 LCK1 TABLE

optionally whether the field is Young's modulus or Poisson'’s ratio. s Teri Lcum
. . . LMCa LCKZ2 TABLE
 1st column determines whether the field is of LMC type or LMCA type; LMC5
LMCE
« 2nd column should contain the field header name for each field; LMC7  SUM  INTEGER
LMCE LCK3 LCUR
 3rd column should contain the field type: Currently, we support float, integer, ™M E FLOAT  YM
LMC10 PR FLOAT PR
load curves and tables; LMCAL LCKA1  TABLE
LMCAZ CP FLOAT

« 4th column (optional) whether the field is Young's modulus or Poisson'’s ratio. ™McA3
LMCA4 MUMINT INTEGER

 This CSV file is then read into PRIMER using preferences. Define the path
of the CSV file in the oa_pref (mat_xx_user_defined), e.g.
« primer*mat_285_user_defined: C:\Users\xx\my_materials\mat285.csyv;

» primer*mat_45_user_defined: C:\Users\xx\my_materials\mat45.csv.
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New Addition for User Defined Materials

« USER_DEFINED_MATERIAL_MODELS - CREATE WATERIAL n ol 1 @z -Ox
) Reset Al Check Import from database. .
X Cancel [ Copyin A Text Edit

have been extended to include the

Include: | M1 <Master file= =

Create material in model 1

Label Etypes: H, S, B, TS, SPH, IGA

ADD POHE A

materials in the range 281-290.

il
il

3 A0 H
Type: |T_281-290: USER_DEFINED_MATERIAL_MODELS| ...
= ADD_DAM_DI
Suffoc
(PZELECTRIC | [BDD_MNELAST
Title: |<N|:| material name given=
Suffixes:
Row\Col 1 2 3 4 5 6 7 3
1 MT | e | | nev | [orTHONSR|  BULK,
0.0 | 281 | 10 | 0 | 0 | 0 | 0

:
0 | 0 | 0 | 0 | 0 | 4
| 0 | | 0 L) |

0.0 ¥ 0 ¥ 0 b

=

0.0 0.0
LCKAT, cp MUMINT,
.
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Cut section improvements
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Cut section improvements - Panel redesign

« The cut section panel has been redesigned to be more New Panel Old Panel
— Cut Sections =[x - Cut Sections 7 =Ox
f . dI Cut Sections ck == Cut Sections
User irien y Cutting switch: | OFF O O Cutting switch: SavelRetrieve
Direction: D1 || D2 || D3 Direction: | D1 || D2 Add Remowve
=7 Definition method: Constant ¥ -
- All the relevant buttons have been grouped together to ST erose [ | s
. . Use node: Pick Node » X coordinate: or
|mprove user expe”ence. or[ 00 ¥ coord: | -0.1875 |
= Move Section
Properties... v <=7
« More frequently used buttons are towards the top and Piiant e \A xR
mi mi Properties...
. . O outine W () outine o o
other buttons are included in tabs below. O Hormal O torme Foste Ak stz cer
L] Thick cut z g oTtnne {52;' g oTﬂine
Thickness: ormal ormal
. . ‘: Element Capping |:| Muttiple cuts ? Spacing: I‘C)F‘I:ne Di;play: Off Wﬁﬁ:me ITran:=.|:|
 Element Capping tab includes  ono2peementcapping  pespiais e Tt B O s @
. @ Use true thickness x Parts to exclude: 0 tems selected Thickness: Custom spacing
settings related to shell and 8356 fued tickness: — St ] e
SCEREUS D ILACHVAICS: O Intersection +- Np:
beam cut-face capping. @ Wire draw for beams Explain | s Explan
(O Use true thickness of beam (] Dispiay settings @ Use true thickness x
Quse Part_Contact <OPTT> (O Use fixed thickness:
. . . O Use Part_Contact values:
Display Settings tab includes 2 Diepey Setinge ® oo o —
Lo . - : : O UUse true thickness of beam
remaini ng Sett| ngs ) More drag options... Save/Retrieve O Use Part_Contact <OPTT>
Plane Display: Off Wireframe Transp

S Oasys



Cut section improvements - Parts to exclude

 This option excludes individual Part/Part Sets from the cutting plane so they can be

seen on either side of the plane regardless of the +ve and -ve action settings.

- Cut Sections 2 =[x
Cut Sections
Cutting switch: O O 0
—gp Cut Sections il - 4
Direction: D1 || D2 || D3 -
ck == Cut Sections
Drag (D} ==7
Cutting switch: O O
Constant X L o
_ _ LozEnE — SELECTPARTS 2 &[]
Use node: Pick Node & X coordinate:
o[ 56 ] oo oo o e
. Constant X . Fiter Vis Key_ In Sk
- Cancel Apply
: Use node: Pick Node »
Properties... |u (M/L) PART(=) (in M1)
Positive Action Negative Action P2 (hemisphere)
@ omit . @ omit P3 (plastic beam)
O outine M O outine
O Normal O Normal Positive Action EXCl u d ed Pa rt
[ Thick cut 7 O omt BET
S —

Thickness: O

@ Normal

; = o
[] Multiple cuts |2 Spacing: [] Thick cut ?
Custom spacing +- Np:
Thickness:
Parts to exclude: 0 items selected . »
L [ uutiplecuts [0 _
Start Select Custom spacing

E] Element Capping Partz to exclude: 0 i}
B Dizplay Settings Start Select

Oasys
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Log option for DEFINE_CURVE and TABLE




Log option in DEFINE_CURVE and TABLE

« Added two ‘Log’' buttons to the DEFINE_CURVE

] — MODIFY DEFINE_CURVE M2/LC2 ? =X

and DEFINE_TABLE editors that can be used to I ResetAll v Gheck ListXrefs  Curve type:

. . . X Cancel  [TCopyln  :h X-Refs A Text Edit T/HIS  CURVE >
set the graph x and/or y axis to a logarithmic |

Include M2 <Master file> -
scale. Grid || Autoscale | Xxmin| 1.0 | Xmax| 1000.0]fLog White Bgd.
Lines Zoom  Ymin [20.21905) Ymax|708.3593||Log | || Edit (drag)v
. . . . symbols | [CES | Plot DYNA Incl scale & offset

When a |Og button is SeleCted' the axis min getS SFA sFo | offa | oFFo Modify DEFINE_CURVE 2 (model 2)

v 0.0 0.0 0.0 0.0 Title <No loadcurve name given>

set to the closest power of 10 less than the

Point
positive min value and the max is set to the L Y, 20215048
2 v 20 25.454077
closest power of 10 greater than the positive s v a0 30 483603
. 4 v 6.0 35.39534
max value. The same applies when the > BT 20232048
‘Autoscale’ button is pressed when in log mode. C— —
The axis min/max can be changed to any value o L PLAETE
9 v 16.0 59.19738
in the corresponding textboxes. iy 180 ©3.885445
. . . Modify Top Import/Export
 All other options in the editors can be used R |  nsbelore End curveis)
. . Ins after Goto poin Export
when in log mode (e.g. Symbols, Plot DYNA, Edit, pressure Dekte - o

Compare).
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New Measure Mode: Node To Line
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New Measure Mode: Node To Line

« Added a new Measure mode that calculates the shortest Patoport Fgntange | NosetoNode (igiemge

o
P2 TS P e v

. 1 1 Nodal coord Curve length Node to Part Part to Part
distance from a node (N3) to a line defined by two other et e X D

nodes (N1 and N2). “ﬁgr::: E’g i t‘;jﬁﬂ: e,

Node to Line - pick nodes

* All nodes can be either selected/picked through the popup Sone Refresh

menu or through the automatically activated QuickPick. N42 g| <EIEEE0 MR IEHEVAE
N57 > 435.02783 1602.2916 398.38446
* The projection vector from line NTN2 to N3 N70 +| 46876652 20022019 498.4380

Vector: -327.1546 474.36462 100.05444

is calculated, as well as the projected

Number Format: ~ Automatic ¥ Decimal Places

Distance: 584.86139

distances on the coordinate planes.

I ‘ Projected distance on coordinate planes:
XY: 576.2395 YZ: 484.8017 ZX: 342.11258
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Node Selection in the Orient Panel
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Node Selection in Orient Panel

 Changed the processing of the 'Pick Centre' (renamed _ orent
Project Rotate = Translate Help
to 'Select Centre') buttons in Orient>Rotate, Reflect ~ Scale  Trans-Rot
. . . Options
Orient>Scale and Orient>Rotate>Drag to display the  Nodedrag | Offset  Consider INCL_TRAN
Node object menu (previously only node picking was ROTATE: (no object defined)
Select Centre | 0.0 0.0 0.0 @

activated when these buttons were pressed).

Angles (deg) (0.0 0.0 0.0

Coord sys _ — SELECTNO 2 &[]
Project Rotate Translate Help opt
Reflect Scale Trans-Rot _ _ -

Copy off Options Filter Vis Key In Sk

_ - @GIObaI Cancel

Node drag Offset Consider INCL_TRAN Oabout vector (M/L) NODE(s) (all mod
SCALE: (no object defined) M1/N2
Oabout n1->n2 M1/N3
Select Centre | 0.0 0.0 0.0 @ M1/N4
) M1/N5
Factors: 1.0 1.0 1.0 M1/N6

Orient > Scale panel Orient > Rotate panel
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Node Selection in Orient Panel

,
* This allows you to select the centre by node Project ~ Rotate  Translate | Help
Reflect Scale Trans-Rot  Sketch
number through the key_in option, while Optons
Node drag  Offset
preserving the node picking feature. e
Accept transformation
. Reject transformation
» The same changes have also been applied to the e A B0 0 56
i~ 1 . . . Cancel
Pick’ button in Orient>Reflect for consistency. - o
- oo e ouser 0 cla
Project Rotate  Translate Help v AEPSL?(T:SN;SES;CC;T
Reflect Scale Trans-Rot  Sketch 7 or reject the new shape.

Options

Node drag  Offset Consider INCL_TRAN
REFLECT 1 MODEL(s) O About line

Define line by vector or 2 nodes or shell normal

@ Global

Refl Axis: Xaxis Y axis Zaxis
Refl dist: Pick 0.0

Define centre of rotation by coord or node
Coord sys [602.2917 299.8389|| select Centre | @

Orient > Reflect panel Orient > Rotate > Drag panel
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Morphing enhancements
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Morphing enhancements

* Improved logic for determining when
connections need to be found/updated in
morph boxes:

« Better efficiency as a result;

« Newly created HAZ welds can now be found by

existing morph boxes; Morph point options

Visibility Interpolation

« Automatic detection/updating of morph box

[ Comer ]| Edge |

connection information (parametric coordinates) [ Face || intemal |

can be turned off to allow for manual control:

Connection options

primer*morph find new connections automatically | T e e |

Morph connections Remake Table

Find new connections: m

»
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JavaScript
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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] — Javascrim Rﬂdiﬂ-huﬂﬂl‘l wﬂg&‘t Exal'l'lplE —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
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JavaScript widget additions - Trees

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

. 2 —_ JavaScript Tree widget example =[]

ff Create window

let w = mew Window{"JavaScript Tree widget example™, 8.85, 1.8, B.75, 1.8); [=] Dasys Ltd LS-0MNA Environment
[ SHELL

// Create tree widget PRIMER

Et t = new Widget{w, Widget.TREE, 1, 71, 1, 61, "Suite"); | =] PRI |

i Prepare H

// Add a root node to tree Efficient, reliable model setup with suppert for

let enuv_wi = new WidgetItem{t, "Oasys Ltd LS-D¥HA Environment™}; all of the latest LS O0VNA fegtures
AL

/# Add a child to the root node FHTHIS

wi = nmew WidgetItem{t, “SHELL™, Widget_.CHILD, enu_wi}; [{] REPORTER

// add a child to the child node ]

cwi = nmew WidgetItem{t, "Portal to the environment”, Widget.CHILD, wi}; ] D3PLOT Viewer

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

L5-DYHA features™;

wi = new WidgetItem{t, "L3-D¥HA", Widget.CHILD, env wi);

cwi = new WidgetItem{t, "Analyse”, Widget.CHILD, wi); W

18,1 1%
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Other JS APl changes

* The JavaScript engine has been upgraded (Spidermonkey ESR102).
- Added a new OpenManual() global function to open a manual at a specified page.

« Options added to View class to select the following second level element contour level
settings for Plastic Strain, Form, Area and Volume:

« Parametric Coordinates;
* Integration points;

« Min Strain;

« Max Strain.

 Colour of NRB, Joint, Airbag, Contact, CrossSection, ExtraNodes, NodeSet, RigidBodies,
Spotweld, can now be set from their respective JS API classes.
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Other JS APl changes

 The following member functions have been added in the classes Solid and Tshell:
 AspectRatio(), Jacobian() and Warpage().
« Added new JS-API classes for:
« *FREQUENCY_DOMAIN_FRF;
« *FREQUENCY_DOMAIN_SSD;
« *INITIAL_STRESS_BEAM,;
* *INITIAL_STRESS_SOLID;
« *INITIAL_STRAIN_SHELL;
* *INITIAL_STRAIN_SOLID.
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Other JS APl changes

- Added a new property ‘typeNumber’ to the Material class that provides the material
type in the number format (e.g. ‘001', '034M’).

« Added function Conx.GetShellThickness() which outputs an array containing:

e the solid element object;

- all shell element objects in the specified layer;

» thicknesses corresponding to each shell.
- Added control for use_parent_layer setting for bolts via Conx.UseParentLayer().
« Added functions to select/sketch/unsketch dummy/HBM assemblies.

« Added GetAssemblyFromID() to get an assembly object from assembly label.
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Encryption Tool enhancements
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Extended Keyword Support

 Support for full and partial encryption has been

extended to the following keywords: . e o
. *AlRBAG, RMLSEIectAmciated E
« *ELEMENT SEATBELT PRETENSIONER; DEFINE_CURVELTABLELFUNC vl |

a B AIRBAG %
« *ELEMENT SEATBELT RETRACTOR; PRETENSIONER v

B B RETRACTOR D
« *ELEMENT SEATBELT SLIPRING. vl ]
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Individual vs Collective Encryption

' . — Encryption Options =—0Ox
« The encryption tool now has the options of cooonkoysies (B
Encryption Key: R7-=R12-1024bit v
individual vs collective encryption.
Partial Encryption Optiens ?
. l:' Append *MATERIAL Info In Title
o CO”eCtlve: Encryption Start Line
» The collective option groups all the keywords Pl Encrypton Optns ’
Encrpytion Process:
into a single encryption block per include file. -
Full Encryption Options ? |:| Individual
. . ner ion Process: Appended *KEYWORD type in comments
* Individual: emyen®
SLERE *EMD Options 7
» The Individual option separates each keyword []  mdwidua Create s Dt
into its own encryption block. fippendes TEEINORD fype n comments -
. l:' Convert All Materials Into *MAT_ELASTIC
» Appended *KEYWORD type in comments: e Dt For AT ELASTE
Density
« Add the material type to the PGP blocks when

Poisson’s Ratio

doing individual keyword encryption. This
feature allows you to better identify PGP blocks S ,

in the future.
VENDOR OFTIONS ~ CANCEL
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Crash Test Setup enhancements
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Crash Test Setup - Occupant’s Head panel redesign

« Changes to the Occupant’s Head - Center of Mass panel allows you to specify up to
three head positions. The head positions can be written to the vehicle xml file and

reused later.

* If more than one head position is defined, the script will do the barrier setups for the
different head positions simultaneously. This will create a copy of the selected model

resulting in multiple models with similar keywords/labels, one for each selected head

position.
Ciccupant’s Head - Centre of Mass
Set Occupant's head coordinates. If more than one is active, multiple setups will run.
MName x Y i
v | |Position 1 22751 -374 1253.2 Select Node Sketch Point
Position 2 Select Node Sketch Point
Position 3 Select MNode Sketch Point
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Crash Test Setup - Import Include Transform

« Added the option to save/import the values in the ‘Import Include Transform’ window as part of

the barrier settings.

« Two toggle buttons ‘Auto’ and ‘Manual’ have been added. If ‘Auto’ is selected, the values will be
auto-generated by the script as before. If ‘Manual’ is selected, the values defined in the barrier

settings (barriers.xml) will be used.

« A new preference has been added that can be used to select the default.

— Import Include Transform = |:| X
Apply label numbering offsets: 2 Auto Manual | TRANID: [10001
Include Transform

IDNOFF IDEOFF IDPOFF IDMOFF

|90000 | |50000 | |10000 | |10000 | user system Skip 'Import Include Transform' window: |—‘
user system Apply labelling offsets to include transforms by default: 0 offsets Auto Manual

IDSOFF IDFOFF IDDOFF IDROFF

10000 | [10000 | 10000 | 10000 |
Abort Apply
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Crash Test Setup - Import Include Transform

« Added the option to skip the ‘Import Include Transform’ window through a new preference
setting. If this is turned on, then the labeling offsets and the transformation ID will be set
based on the mode selected for the ‘Apply labelling offsets to include transforms by
default’ preference.

Include Transform

user system Skip 'Import Include Transform' window: I:‘

user system Apply labelling offsets to include transforms by default: 0 offsets Auto Manual

« Note that if the ‘0 offsets’ or ‘Manual’ options are selected and ‘Skip the ‘Import Include
Transform’ window’ is turned on but the TRANID set in the barrier settings is already used
in the model then a warning will popup when importing the barrier to give the option to
overwrite with the auto-generated value. Another warning will popup if any of the offsets
defined in the barrier settings causes conflicts with the vehicle model as the auto-
generated values will be used instead.
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Batch Crash Test Setup - Filter crash tests in batch setup

— Crash Tests ?2 =[]1X

» Added the option to filter the list of il | T WD

FILTER BY: Reg.Bodies (all) ¥ Test Types (all) ¥ Custom Groups (all) v

load cases in the test selection window rea coor B teorrvee M| Custoworours

ECER42 Slow Speed Rear | Slow Speed Impact (EC demo barrier,example set 01

f h b h H ECER42 Slow Speed Front | Slow Speed Impact (EC demo barrier,example set 01
O t e atc SC rl pt' EuroNCAP Side Impact Side Impact (R-point) demo barrier,example set 01
EuroNCAP Oblique Pole Side Side Impact (Pole) rigid barrier
. . . . EuroNCAP Full Width Frontal | Frontal Impact (Rigid) rigid barrier
o Th IS Wl | | a I | OW fo r ea S | e r Se | eCtI O n Of EuroNCAP Frontal Impact | Frontal Impact (MPDB) demo barrier
FMVSS Oblique Overlap Frontal Impact (MDB) demo barrier,example set 01
. . . FMVSS 301R Rear Impact (MDB) demo barrier,example set 01
load cases within the batch script. Fves 16n o0t Grach 0 banir
FMVSS 214P Side Oblique Impact (Pol rigid barrier,example set 01
FMVSS 214D Angled Side Impact demo barrier,example set 01
FMVSS 208 Frontal Impact (ODB) demo barrier,example set 01
FMVSS 208 Frontal Impact (Rigid) rigid barrier,example set 01
1IHS Small Overlap (RI | Frontal Small Overlap RIGHT-hand impact,demo barrier
User crash tests shown in black. Page 1/2
System crash tests shown in blue. Showing 1 - 14 of 25 entries

***You can select MULTIPLE crash tests *** Cancel Apply

=0X

Crash Tght Setup - Batch

Vehicle Model Crash Test Vehicle Settings Barrier Settings Title Appendage Output Master File
7 | = v|<default> v | -
Options... v Options... v Options... v Options... v Options... v

— I
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Crash Test Setup - Other Changes

* In the barrier settings of the IIHS Small Overlap Right or Left load case, an option to
use the default impact side was added. This will allow you to easily select the default

barrier impact side and is active by default.

« The Batch Crash Test Setup script now reuses vehicle models if they are the same for
multiple setups by copying the model. This will speed up the script as it skips

unnecessary rereads of vehicle keyword files.

« The Batch Crash Test Setup script can now do a Frontal Rigid Wall load case. This load
case is available through the main script by saving a crash test using the 'Use

Rigidwall’ option in the EuroNCAP Full Width Frontal Impact case.
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Pedestrian Markup enhancements
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Pedestrian Markup - CAD model input

—_ Pedestrian Impact Reference Line Mark-up Program ? =[x

« Support added to read in a CAD model warkng | npact ports

) FE CAD
aS Input for the markup tOO|: Pick surfaces. .. K Ground z-coord I:l

Protocol: Euro@CAP (Testing Protocol v8.0)

» Toggling the top button to “CAD" will

Bonnet leading edge line

a”OW you to use a CAD mOdel" Bonnet side reference line

Bonnet Wrap Arcund Distance

* You can pick “Surfaces” instead of e

i " . . Bonnet rear reference line
Parts” everywhere in the script.
I Detect hard points 2=0x Windscreen zone
Help
Options
By Node
Creatizidbng Reflect beam elements I:' Draw process on SCreen Set Angles

|:| Write elements to keyfiles

Max Search Dist:

Min Separation Dist Save seﬁings: | | E

Step Distance: | | i

Read settings:

Number of points:

#Levels:

Quit
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Pedestrian Markup - Updated UN R127 Support

« Support added for UN R127 03 series
amendments (issued in 2022):

Protocol: GTR/ UN R127 (2022) ¥
» A new protocol option has been added, Sonet nadin, EUTONCAP (Testing Protocol v8.2)
" EuroNCAP (Testing Protocol v9.0)
GTR/UN R127 (2022), for these Bonnet side re CNCAP (2018)
. . CNCAP (2021)
amendments. The previous protocol is Bonnet Wrap {Gre 1 ON Ria7
now named GTR/ UN R127 (pre 2022); Bumper referdo i O 2T (20 22)
 Calculation of new windscreen and cowl - Windscreen Zone Markup Parameters —Ox

Obscuration part selection

testing zones have been added,; _ _ _
Pick obscuration... Mo cbscuration part

» Windscreen zone can be determined from

an Obscuratlon part OI’ from the Beam length 30 for reference line
. Front line offset 100
windscreen free edge;
Rear line offset 130
« An optional pseudo obscuration width can site ine offect | 100
be applied when no obscuration part is Pseudnnhscuratiunwidthl
provided. Cance
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Pedestrian Markup - Updated UN R127 Support

Pedestrian Impact Reference Line Mark-up Program . = |:| b4

| Marking || Impact Points |

Type: Head v - Sketch Label points.
a m e n d m e n tS: Methed: Define Distance ¥ Distance between points:

Label:  Standard ¥ .

« Support added for new UN R127 03 series

« Updated impact points GUI to allow the specification of
impactor orientation angles for each impact zone; Crstolonsaly  Hardoeis  FobusincssPonts  Wirke Boundares

Cowl

Windscreen

w
E

« Windscreen and Cowl testing area labels begin with rnees

Points:

WZ_(A or C) and CZ_(A or C) respectively. snges

o

H‘\‘\I

Child

Impactor Parameters:

Run Parameters: Adult Child

Use point name for zone:

Output points to file:
Bonnet top Adult:

Bonnet top Child:

Windscreen Adult:

Windscreen Child:

Cowl Adut:

Tnoonoen

Cowl Child:

Marking
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Pedestrian Markup - Coordinate Labelling

« A new labelling scheme has been Label:  Coordnate v 7
Standard
added for Head impact points: coorante
Create |jne Labels =

* Labels represent coordinates of impact
points;

o P XXXX YYY format; where P is the zone
name, XXXX is the point’s x-coordinate,
and YYYis the point’s y-coordinate;

 Duplicate labels will have the point’s z-
coordinate appended: P XXXX_YYY ZZZZ.
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HIC Area Calculator
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D3PLOT Display Options

« For models opened in D3PLOT using the HIC Area Calculator, there are now options to

control the model display:
» Option to colour models different colours.

File  Window Tools Display Images Viewing Options Help [Blank (All) »[Parts (any) »][Key in |[PE] Ej(sv] Q<Search> — e T =
—[w1] » Il M4 KM M LI H SH CT LC S| CL ISOVEL ]
C_2_3 | HIC =424 | Accord_Pedhead_001.blob v wi v (.
we i (SEH () (Vi) ) ) .
« Option to switch on/off cut-sections at the

D3PLOT: M1: C_2_:
M2: C_3_3 | HIC = 501 | Accord_Pedhead_001.blob
head impact point’s x or y coordinates.

Cut-section at y coordinate
(300) for M1 in W1.

A

| XCut || Y-Cut |

M2

0.009999

emsenm

P o WM M 2

B o wr SircCLr Iso
Vel » [RE O] AC [zoom] Anim: (auto all
S0, Views Rev
A Anim 4 Daw 4 C | M1 d

— Window to be current:
Current model/window is now M 2/W 1
L el oy - S TR TR ETR)



T-HIS Curve Colouring Options

X-Coord L

* There are now options Right-click to access |5

HIC

. other options X Cood
which allow you to colour g Y-con

Regulation (GTR)
HIC curves in T-HIS
= Plotting  Display  Auto_Blank — COLOUR CURVES —[9
according to: —

: 1456

120.000 !

[ ch; £ 4 _,1'_,7 Sy, U s
100.000 + e ——— -

« X-Coordinate; g 80000 T AN : : A V.
« Y-Coordinate; g
40.000 7 o s

» Regulation (regulation and | S A N SN P
bands used taken from 0.000 - - - - m b L llaa o
selection in PRIMER); P 000 - ' o

C_1456_866 | HIC =766 | Accord_Pedhead_001.blob C_1604_866 | HIC =927 | Accord_Pedhead_001.k "7

€_1481_866 | HIC =795 | Accord_Pedhead_001.blob C_1629_866 | HIC = 889 | Accord_Pedhead_001.t __Min

—— C_1506.866 | HIC =792 | Accord_Pedhead_001.blob C_1654_866 | HIC =865 | Accord_Pedhead_001.b

» User defined data (if defined X X
C:1530_866 | HIC=783 | Accord:Pedhead_OO‘I.bIob C:1679_866 | HIC =887 | Accord:Pedhead_UD‘l.b

inin ut f||e) C_1555_866 | HIC = 819 | Accord_Pedhead_001.blob C_1703_866 | HIC = 898 | Accord_Pedhead_001.b
p . C_1580_866 | HIC = 894 | Accord_Pedhead_001.blob C_1728_866 | HIC = 914 | Accord_Pedhead_001.blob




T-HIS Curve Colouring Options - User Data

« Any number of user defined data entries can be provided in the input text file and used to

colour curves in T-HIS. The format of the input file with two additional data entries would be:
X coordinate, Y coordinate, Z coordinate, HIC value, [Name], [Path], [User Data 1], [User Data 2]

 This information can optionally be used with a new comment line which can be included at the

top of the input text file: Suser data headings

« This comment allows you to define headings for the user defined data.

 For example: — COLOURCURVES =[_
Able to colour HIC curves  [pefautt colours v

Suser data headings,efficiency .|z displacement baseq on user defined Default colours

data 1020 800 858.1 961.2 C 6 8§ C:/ANALYSIS/C 6 8/C 6 8.key 0.134 [4g.9| datainTHIS HIC

data 16708 -8008 873.7 B17.1 C 7 8 C:/ANALYSIS/C 7 8/C 7 8_key B.209 |45.7 |

data 1490 -800 986.2 312.3 A_9 8 C:/ANALYSIS/A 9 8/A 9 8.key 0.389 |[63.2 Y-Coord

data 1396 -700 965.2 263.2 A 9 7 C:/ANALYSIS/A_ 9 8/A 9 8_key B.148 |57.3 Regulation (GTR)

efficiency
» The headings must be comma delimited.
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Analysis Tracking Tool
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Analysis Tracking Tool

« The Analysis Tracking Tool is designed to = Analyss Tracker 7 =0Ox
Skip (write only) Cancel
autOmatica”y popu|ate an ana|ysis register —_— Waiting for a description of the changes to be added.

. . _’IAnahrsis Register: |C:\Examples\Model xlsx ‘FI - Create
spreadsheet. Making it easy for you to keep Worksheet. Analysi

Path to write to: [CAExamples\output. key

an analySiS register up to date With Cha nges Based on: |C:\Exampl&5\input.ke'_.r

Tags: Select a tag

in models or include files. Descrpton of changes:

|-
Create tag

v
¥

+ Additional message line...

|t is available for installation with other

JavaScript Tools,|see tutorial for details.
| Javasorpt IR
m Lo Engrypt Merge Skp (writeonly)  Cancel

GUI Builder

Analysis Tracker 2 =0Ox

Waiting for Master register to be selected

Include / Based on Register / Tab

File: |§|:ript5'l.a nalysis_tracking_toof insta Iler.j5| = © ClExamplestoutput key

- ‘C. key |
Encoding: LATIM1 ¥ FTITIDF)"Z Sanel A B 001 ey

& [paneLa_Bkey |

Description / Tag

N + Master register found. Please select one or create one. A = E |

No Include register found. Please select one or create one.

| | Analysis Tracking Tool Installer |
BATCH Crash Test Setup
I BATCH Crash Test Setup UI

Beam coat

S Oasys

panel_C_001 key No Include register found. Please select one or create one:
& [poncl Ckey |

connections_001.key No Include register found. Please select one or create one.

- |cnnnect|un5.key ‘




Metal-Forming Tool
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Metal-Forming Tool

« The orientation of shells is now taken into consideration when mapping stress and

strain data from source to target.

* The angle between the normal vectors of matched shells is computed, and if it is
above 90° (meaning the normal vectors of shells are facing opposite/nearly opposite
directions), then the sign of the parametric position (field 't') for each integration
pointin the *INITIAL_STRESS_SHELL and *INITIAL_STRAIN_SHELL cards is inverted

before the data is mapped to target. This allows the above data to be mapped in
terms of the global system.
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Workflows
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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.

S Oasys



Workflows

Workflows allow you to tag your The post-processing software reads this
model in PRIMER with meta data, data and provides tools that are relevant
e.g. to your analysis

(O )

Crash test type

Shoulder Compression

Occupants

Structures

Unit system

Compression (mm)

etc.

0.000 0020 0040 0.060 0080 0100 0120 0140 0160 0.
Time (s)

=== Driver Shoulder Compression

Height from graund (cm:
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PRIMER

Workflows

To use a Workflow:

. Select in PRIMER
*

Tools Mesh tools ¥ (s 7] Post

1 =

Aszs=ign ms Connection | JavaScript m
Aftached | Cut Section [LoadPath [Remove |
Blanking Explode

Groups _ [Measure | Text eai
Cipboard | ICFD Setup | Mechaniem Unts |
Mode Import forkflo
= Workflows 2=0Ox
Create Workflow Definition Manage Model Workflows
| s ]
Expandall Collapse all  Clear
[5] Action
L
EPm:Zn Energy Check
et
a
Intrusion Contour Plot

2. Tag the model

- Automotive Assessments 2 =O0x
5 hd @ LHD Flip occupants <Steering Column=
Regulation © T
EuroNCAP v
HIILSF HILSF
<empty= <empty=
= X
Model Units
U4 (mka,s) v .
HIl-5F not required
<empty= <empty=
—
not required
<empty>

Save To Model

[—> 3.Usein D3PLOT or T/HIS

(=] Tools ARePORTER [ PRIMER
Modets
Style Properties Workflows

= 2—0Ox
Open Menu Automatically D

I =

Setting

Expandall Colapseal  Clear

[5] User Data Required
Comma True

[ Action
Manual

=] Sector
Automotive Automotive Assessments Energy Check

Any

E] Program
DIPLOT
THIS

Shoulder Compression

Precrash
——Postcrash

Compression (mm)

Height from ground (cm)

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140
Time (s)

= Driver Shoulder Compression

Lateral distance from driver centreline (cm)
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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

S 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
type, regulation, and the occupants
and structures you wish to assess

_ Automotive Assessments 7 =Ox

FFB v

@ LHD =7 o=, Flipoccupanis <Steering Column:=
7R
= O RHD
EuroMNCAP v
HII-SF HII-SF
- <em|
. —
Model Units
U1 (m,kg,s)
HIIF5F not required
R <empty=
A:I:I
not reguired
<empty=

S Oasys
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2. D3PLOT and T/HIS can then plot
results for the different assessments
required by the regulation

Shoulder Compression

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 =[x Deﬁne the

Crash Test Occupants Structures .
structures In

the model

=Steering Column=

@& LHD
() RHD

HII-3F HII-3F

<empty= <empty:=

T J
]

- HiLSF ' e Define th
= E3 \ ocecijnpeantg

.Cr.:I:I
not required in the mOdel
<empty=

= Flip occupants

Regulation

Set the crash test type,
regulation, version and
model units

EuroMCAP

Version

Save To Model
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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

not reguired not reqmre-l:l
show the steering wheel on the <empty= E3

correct side and the occupant N
positions will also update. <empty>
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Workflows: Automotive Assessments

— Occupant =Ox
. . . Add
1. For each occupant, click Add 2. This will open a

. Supplier all ¥ Product Hill ¥ Physiology S0M v
window where you
m Occupant Name LSTC HIll 50K Detailed 180217 Beta v

can select the roston

¥
Entity IDs

@ LHD occupant type. Offst for Ds o |

{0 RHD

Flip occupants

Input entity IDs are Toase Enes 02 use © nunvers
HII-501 HI-501 ﬂ | | o d 3 uto ma tl 3 I I pT— HEAD S :
<empty= <empty: y Head Node (Y-accelerometer) |HeadAccel GLOBAL_AXES *

NECK

p O p U Ia r S U p p | i e rS R Meck Loadcell (X-Section} .
not required

n Dt TE{I u IrEd Chest Transducer (Spring) |Ch estDeflRotation_INJURY b|
<gmpty= <gmpty= Chest Node (X Accn) |Petvishccel GLOBAL_AXES v
Chest Node (¥ Acen) |PelvisAcesl_GLOBAL_AXES »

Chest Node (£ Accn)

50100001 >

. . J f ro m a | I St Of Head Node (Z-accelerometer) [HeadAccel GLOBAL_AXES >

|Petvisiccel GLOBAL_AXES v

not required

ﬁemptjr.: Left Femur Loadcell (X-Section) |SUSDDDD1 >|

Right Femur Loadcell (X-Section) |SUGDDDD1 >|

Left Knee Transducer (Joint) |SUTDDDDZ >|

Right Knee Transducer (Joint) |s0800002 »

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

Right Upper Tibia Loadcell (X-Section) |SUSDDDD3 >|

Left Lower Tibia Loadcell (X-Section) |SUTDDDDZ >|

Note that if your model does not have an occupant (or you don't want to carry out S o (G soeooocz ]
an assessment on it) you can leave it empty. T/HIS and D3PLOT will only attempt to Lot Foot Node fro17sa3s ]
process results for occupants that have been added. Rt Pt Node [rovsoe7e >
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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

— Structure =]
<A-Pillars Remove  Reset
<Accelerator Pedal= Structure Steering Column v
<Brake Pedal
(X} Steering Column Intrusion Spring |5teering X Intrusion I"|
<Clutch Pedal= (") Steering Column Intrusion Spring |5teering ¥ Intrusion l"|
. (£} Steering Column Intrusion Spring |5teering Z Intrugion Il-|

<Steering Column:=
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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

Options to control how
graphs are created and
displayed

= Automotive Workflow POST 2 =0x

Crash Test: ODB

Occupant Assessment Types
EuroNCAP HEAD CHEST_COMPRESSION
Rating Version Front-passenger MNECK CHEST_WISCOUS_CRITERION
CHEST LEFT_FEMUR_COKMPRESSION_EXCEEDENCE
FEMUR RIGHT_FEMUR_COKMPRESSION_EXCEEDENCE
KMEE

W1 - U2 (mm,T,s)

Structures Structure Assessment Types

A-Pillar PEDAL_FORE_AFT_INTRUSION
Accelerator Pedal PEDAL_WERTICAL_INTRUSION

Steering Column

a

Options

@ Graphs on same page @ Overwrite existing graphs

O Graphs on separate pages

O Append to existing graphs

Output

Select structural
assessments.

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

sion (mm)

250

200

Compres

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
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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:

- Workflows F=[1w
Open Menu Automaticaly |:|

Expand all Collapseall Clear
[] User Data Required

True
[=] Action

Manual

=] Seclor
Automotive Automotive Aszessments Energy Check

Any

[=] Program
D3PLOT

THES
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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. Outpu
M1 Head Excursion max_excursion: 856 9527730853327
M1 Head Excursion excursion: -33.04722091381725
® Exa m p | e O utp ut fro m E u rO M1 Head Excursion excursion_zone: ORANGE
M1 Head Excur=zion peak_state: 2 —
NCAP Far Side assessment: odelimager Jut ¥
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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 W
L ! ! | |

I T T T 1 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
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Workflows: Entities of Interest

— Entities of Interest Bl =X

 The Entities of Interest tool allows |

Type Parts v Select...

you to visualise specific groups of — ;
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

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.
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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 ?2 =[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 EX p ort

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
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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: |44 |4 102 (7102 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
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Workflows: Eroded Elements

There are three display modes:

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

S Oasys



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
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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)

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
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PRIMER

Workflows: Pulse Index

- Fulse Index T =[x
Unitz: U2 (mm,T,s} v
Mass of occupant (tonne): |D.DB |
Initial velocity (mmis): [17777.8 |
Restraint stiffness (N/mmj: (@ Constant |2 |
() Wariable
Stack (mm}: [0 |
Measurement node:  X-Axis v [N 50358124 *

Save to file Save to model

Acceleration (PI max value 2 77 )
y ' '

Acceleration (g)
]

o
Time (s)

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

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

om0
Time (s)

— 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

o080
Time (s)

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.
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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 B=0OXx
Show the parts that are yielding in 0.100
Plotstate: |44 |4 5 15 M o»
Display mode: 1) Non-yielding parts grey-transparent 0.200
Vieldng part 4 4 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
V| Calculate maximum contour value 0500
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%).

PRIMER OGLSyS


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

S 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
(Max all pts) (Max all pts) (Max all pts)

yielding material is clearly indicated in red/magenta. If this option is

0.000 0.000 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 —
. . . e . 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
. . — . . 0.874 0.900 0.900
maximum yield utilisation clearer. You can uncheck this option to
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.
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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.

S Oasys

I Create Workflow Definition I

Expand all Collapse all Clear

[=] Action
Manual

[5] Sector
Automotive
Any

[=] Program
D3PLOT
THIS

Eroded Elements

Workflg

Workflow Definition Creation

—Ox

Name |Energ'_.r Check |

Description |PI|:|t ENErgy CUrves |

Action Manual ¥

Pre-process script |Eh eckiprelpre_energy_ch eck.jsl =
D3PLOT script | | =

T/HIS script Eck.l'pustl'pust_energy_check.}s| =

Single model Yes v
Multiple model No L
Minimum multiple models

Maximum multiple models

Thumbnail E.fen ergy_check_thumbnail hmpl =

Tags

Category |Pr|:|gran'| Yl
Value [THIS v
Sector: Any

Program: T/HIS

Strength Check




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

08 HOMEB Yworkflows

a8

(] Mame Date maodified Type
scripts File folder
thumbnails File folder

IE energy_check.json f~U JSOM File

}

"name": "Energy Check",

"description": "Plot energy curves",

"user_data_required": true,

"pre_process_script": "scripts/energy_check/pre/pre_energy check.js",
"t_his_script": "scripts/energy_check/post/post_energy check.js",
"action": "Manual",

"single_model": true,

"multiple models": false,

"thumbnail": "thumbnails/energy check_thumbnail.bmp",

"tags": {

"Sector": "Any"
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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.
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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.
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Help & Documentation

PRIMER Oa Sys



Help & Documentation

« The manuals are now online by default:
» Powerful search tool;

« Google translation available;

« Continuous updates and fixes. ptions _ Help Blank Y| PART (any ty
User Manual
. . Support
« A local HTML version of the manuals can still be used: Whats New .
Tuterialz >
« Useful if there there is no Internet access; Keyword manuals  »
Online/HTHL * Online
 Local or online can be saved via a preference: T HTML
Save pref
oasys*online_manuals: TRUE/FALSE. Expiain

* 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;
* Local HTML and PDF versions are available;

» The new JS APl manual is not yet online.
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Miscellaneous

S Oasys



*LOAD_BODY includes

— MODIFY LOAD_BODY M1/LBOD 2 =X
 YOu can now move the Separate “)Reset All v Check
. . . X Cancel A Text Edit
variables within the *LOAD_BO DY | Modify LOAD_BODY (model 1) | M1 <Master file> -

. . PSID
keyword panel to separate include files. =

. . LCID SF LCIDDR CID
* The button in the top-right corner & o 00| o oo+
LCID SF LCIDDR CID
=] 0 v 0.0 0 v 0 v

SF LCIDDR CID
= 0 v 0.0 0 v 0 v

controls the include file of all the
variables: the browse buttons next to

the variable names moves the

individual variable.

» The text box in the top right displays

the include status of the active

variables.

0.0 0.0 0.0
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Miscellaneous

« When reading in dynain files, the treatment of severe errors is temporarily set to ‘Skip & Continue’.
Controlled by a new preference, ‘skip_severe_errors_dynain'.

 Quick Pick for *INITIAL_AXIAL_FORCE_BEAM and *INITIAL_STRESS_SECTION added.

« DEFINE_CURVE warning and usage comments no longer written when xref comments turned off,

reducing file size.

- Added ability to write out in free format for all keywords (LS-DYNA output options -> Options2).
Nothing will be written between the commas if the data in the field is zero, which reduces file size.

 Vector magnitude is displayed in *DEFINE_VECTOR create panel.

« When adding points in DEFINE_CURVE and adding entries in DEFINE_TABLE, the graph is now auto
scaled automatically (Can be disabled with the toggle button 'Autoscale’).

« Ambiguous pick menu can now be dismissed using the ‘X’ button at the top right corner of the pick

menu or using a Esc key on the keyboard.
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Contact Information

ARUP

www.arup.com/dyna

For more information please contact us:

UK China India USA West
T:+44 121 213 3399 T:+86 21 3118 8875 T: +91 40 69019723 / 98 T: +1 415 940 0959
dyna.support@arup.com china.support@arup.com india.support@arup.com us.support@arup.com

or your local Oasys distributor

PRIMER OGLSyS
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