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Changes to Input and Output
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LS-DYNA Keyword Support

« PRIMER 21.0 keywords:
* LS-DYNA up to and including R14 fully supported.
« Some LS-DYNA R15.0 additions and modifications to commonly used keywords supported.

 Default output version remains R11.0 (later versions including R15.0 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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JT™ Reader
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JT Reader

» The capability to read JT files has been reinstated in PRIMER 21.0

Assign ms | Composite [JavaScript
Connection
Batteries Macro
Blanking Mass Prop
Messure

Crock
Clipboard
e

Volumes 1& Il Volume Il v

v N |
A

g o =
5 5 =
2 H 8
3
2

AT
el +

@
2

ALE

o
b3
0
m

COMMENT

|
|
|
|

o
=]
5
s
x]
-
o)
=

\

Model Part tree

o

o

o
=1

Current layer: NOT SET

Model function: ?
Create  Copy Delete  List Modified?

Read Merge  Build Compare Renumber
Write Submit Check Contents Lhilities
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CAD/IGA Rendering Improvements




CAD/IGA rendering improvements

* Previously, the rendering of curves and surfaces
was achieved by discretising them into a fixed
number of segments. This led to excessive
numbers of trias for small surfaces, which could
slow down graphics, and low resolution of curved

features for large surfaces.

» Now, this discretisation varies depending on a set
of segment sizing and surface matching criteria.

This improves resolution of curved features on

large surfaces, while reducing trias in flat areas.
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CAD/IGA rendering improvements

« The sizing criteria can be set via the Display — Options panel: Save display settings | Help
Element Switches Graphics size
. . Back faces | Springs: 100
« Curve/Surf max seg/edge gives the maximum length of a —
LI/HI free edges | Spotwelds: 40
segment or tria edge, used to render a surface; Hatch segments | Targets | 20
Contacts: Stippled 1x1  » 1D Sbelts 50
. . .. Beams: (Line, min 25) » Mesh pts: 10
« Curve/Surf min seg/edge gives the minimum length of a shells (i) n
Dyn Label Format Text & Labels
segment or tria edge;
SH/CT/SI Overlay Triads:(Off, Off) ]
. ) . ) % Colour - > IGeometry i
« Max separation gives the maximum separation allowed Geometry N Free edges nolpars) v Window Dressing
Curve max s€g. 1.0E-2 Edge angle: | 60 | | Border Date
between a segment/tria and the CAD surface. curve min seg: | 8.0E-4) | Line with: Grticue.. | Triad
Surf max edge: 8.0E-2 Anti-aliasing || Model Names |

Surf min edge: 1.0E-3
« All options are factors of the overall model length: e.g. for a model |max separation: | 1.0E-4

Curve segs: 20
Surf segs: 10

SH Overlay

that is ~1m long a value of 0.01 will yield a length of ~10mm

- All options can be saved as preferences.
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CAD/IGA rendering improvements - additional improvements

* Previously, reading a STEP/IGES file could produce many errors in the dialogue box if

surfaces failed to render.

* Now, these errors have been consolidated and a single error message is printed

stating how many surfaces, out of the total number, failed to render.

 To make it easier to visualise which surfaces failed to render, PRIMER can now

automatically highlight the trim curves of failed surfaces in a separate model.

* This option is controlled by a preference,
primer*geometry highlight failed surface boundaries, which is off by

default.
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DUALCESE and COSIM Includes




*DUALCESE_<INCLUDE_>MODEL and *INCLUDE_COSIM improvements

+ Jooks ¥ Meshtoos W [PEM Post _ HODEL INCLUDE FILE STRUCTURE
* Previous versions of PRIMER would m:v ES 1 — et
store the filenames specified by —————+———— —
*DUALCESE_INCLUDE_MODEL, e
*DUALCESE_MODEL, and CUTR T G -%"““;f;j::jm
*INCLUDE_COSIM cards but would
ignore the contents of those
additional files. T 4@ dose ity
- Only
- PRIMER 21.0 affords a similar - - -
treatment for these cards as for : :.'.f'mi ;:s“ —
regular structural includes and T Modify DUALCESE_MODEL 1 (model 1)
ensures the contents of the additional oo e
files are also read. mw e |eeemetsier -
Rename Include:
* Include and Part Tree support have
also been added. Srow Connectens
- No version

Compare include
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*DEFINE_CURVE_FUNCTION




String parsing for *DEFINE_CURVE_FUNCTION

— MODIFY DEFINE_CURVE M1/LC3 ? =[x
D Reset Al v Check List Xrefs Curve type:
X Cancel  [MCopyln e XRefs A Text Edit CURVE_FUNCTION >
Include: | M1 <Master file= =
SEA SFO OFFA OFFO DA Modify DEFINE_CURVE 3 (model 1)
3 v o v v Title <No loadcurve name given=
(LC10*LC20**DMRB(1)) + { 33°LC10) + CX{100) + (WDTM(200,300)*SIN(2*P1)) + x| Add function line
SENSOR(900) - (DMRB(110y'DXRB({220)) + RCFORC(500) B

In previous versions *DEFINE_CURVE_FUNCTION entries were treated simply as a string.

In PRIMER 21.0 entries are parsed to determine type e.g. node, part, load-curve, etc.

Cross references to *DEFINE_CURVE_FUNCTIONSs are created so items cannot be accidentally deleted.

External label changes of Node, Part, etc. updates the *DEFINE_CURVE_FUNCTION string.

Check function reports unrecognised tags.

Parameter usage for labels is supported, e.g. LC&CLAB, SENSOR(&SLAB).
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Modified Includes and Missing Files in
Model Build




Writing modified includes

O DEmss oo CHep | Laser
« The following process describes writing modified includes Expand al Collapse al View thumbnails
. . . . Blank all Unblank all Refresh thumbnail»
and the meanings of the highlighting colours: ——
| M1:Main file

« Find modified red-lights modified include(s);

MW <1 DEMO

4 (1} control_04_comments key

« The master file is always red-lit on assumption that

4 (2} taurus_rrdoor_07 . key

include will be written to a modified name; < (3) taurus_biw16 key

 Write the modified include to an incremented filename

Include is now grey lit; B <1 DEMO
. . . - (1) control_04_comments. key
Write to same name removes red-lighting; <2 tsurus.rdoor 07 key

4 (3) taurus_biw 16001 key

« Write the master file removes grey-lighting to restore

un-modified status.

4 (1} control_04_comments. key
4 (2} taurus_rrdoor_07 . key

A (3} taurus_biw16_001 . key

S Oasys



Detection of missing files for model build (1)

= INCLUDE FILE FOR MODEL BUILD ° MOdel bUlld tree red_“ghts
Dismiss Help Laser
Expand all Collapse al s components when file is missing.
Version box Refresh thumbnails *
o T Template panel « These components should not be
Database: C:\PRIMER_TEST_FILES\WMISC_FILES\MODEL_BUILD_2\gbuild.db .
— Skl - S selected for model build.
- —<L123 MLC
| . .
+ — < Boundary Conditions (Veh Moving) ° HOVEF text g|VeS fU” path f||ena me.
I
- — 4 Boundary Conditions (Bar Moving)
tg
. TITLE: Boundary Conditions (Bar Moving)
FT—Bamer e BTimLE: sC5_Rr
_|:| VERSION: Version-1 (1)
CAPRIMER_TEST_FILESWISC_FILESWODEL _BUILD 2123 SCA Rrk
====file does not exist ====
—{_|
—{ | «FFB
| | <FFB_30degq
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Detection of missing files for model build (2)

Rereadal.l Addnewtpl Incrementall  Saveall  Build Models Quit Help ° |\/|Od€| bu||d template pa nel red_llghts
template dir- |C:\PRIMER_TEST_FILESWISC_FILES\WMIODEL_BUILD_2 select tpl file =
e components when file is missing.
« Hover text gives full path filename.

L123 MLC

Boundary Conditions (Veh*
30mph_100ms
35mph_120ms
64kmh_160ms
65kmh_160ms

Boundary Conditions (Bar *

¥ ¥ ¥ ¥ ¥ v v

SCE_Rr
C\PRIMER_TEST_FILESWISC_FILES\WODEL_BUILD_2\L123_SC5_Rrk

=== file does not exist ===
ODB_RH L>

FFB
FFB_30deg
FFB_330deg
Paole_R1
Pole_R2
Vehicle

¥ ¥ ¥ ¥ v v

* database items *
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*SET PART _TREE in Treeview

« *SET_PART_TREE is a special type of set that can have:
 Parts (negative entries in the set);

 Child set part trees (sub-branches) (positive entries in the set).

* This keyword was previously supported, but from PRIMER 21.0 the hierarchy is also

available in the part tree treeview.

% : Undock Part Tree

Opts ¥| Blank |Unblank | Only | Sketch | SET PAY I
Type v Retresh (N0 IR S one

[Cnntents][ Find ] Include

El..# (set part tree 4) I SET PART TREE
El. B 2 (=et part tree 2)
El Sy B 3 (st part tree 3)
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*SET PART _TREE in Treeview

« Changes in the keyword editor are automatically reflected in the treeview and vice-versa.

=1 ndo Pect Tree: BBl COMMENT [ELEMENT v
Opts ¥ Blank |Unblank | Only | Sketch|SETPAY kil v[eos |

Tyee v Select CONTACT v|FATIGUE v]nERIRY
Mode! Part tree S_PART_TRE

conTROL ¥|FREQ v e
CONTROLLE | HOURGL DISCRETE
El &1 = . M1:Main file
EL S IGA_EDGE
= A I 4 (set part tree 4) _ —
IGA_FACE )] SET_PART_TREE
= . B 2 (=et part tree 2) Model Part tree 5
£ B3 (set part tree 3) IGA_POINT_UWVW (0} MODIFY SET_PART_TREE M1/5_TR4
MM_GRP L) :
i@ Il s (M1/Pg) M -Main = (0) Create  Delete List Help
@ El 2 (41/P9) = HODE ©) hfj:;’y Sﬂk;'-"h RC““;B
- L ] I C Enumoer
& Il 10 (M1/P10) : Undock =5 NODE oy
@ (01/P4) Opts ¥[ Blank |Unblank | PART (ﬂumﬂf SET_PART_TREE M1/5_TR4 =X
@ Il s (1/PS) Type ¥ Refresh o UREE Gk sketch  #oony ¥ — secect ser_ 70 ]
@ BlE (11775 PERLLAMNATE  (O)rs A TextEdt il Wone' (5) W
SEGMENT (0} Fiter “is HKey In Sk
& I 7 (W4T B N0 SHELL 0) - (MJ/L) SET_PART_TREE(s) {
=0 RERCETZER =1 iy B 4 (set par =0LD (0 (odel ) M1/5_TR? (set parttree 2.
& B2 (11P12) EI. B2 (oet TSHELL [0y » Sort latent to toj Re-order items o P seperifiee
& I 13 (M1/P13) =P E kot B [M1/5_TR4 (set part tree & |
i I 14 (M1/P14) & Il = (M1/Ps)
e I 15 (P 5y &n [ o (14 D
K1 K2 K3 Ka K5 K6 K7 K8
| -1 'rl 12 ‘rl 13 ‘rl 2 r| 0 1r|
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Renumber Selection
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|II

Renumber Selection using “start at labe

Dismiss Apply Sketch Options

Renumber entities [ Post-renumber label declash ] [ MREB/PARTIabel declash
Type Renumber low:high start at  offset Information Action
ALL TYPES YES | MNO id low-high (num sel) 10000 LIST STATUS GLOBAL ACTION ¥
MODE YES | NO 10000:50054 (40055/947148) 10000 CLASH FIXED Move clashing to = highest ¥
SOLID YES | NO 10000:15817 (5818/236609) 10000 WG RE =N | Shift upwards to make space ¥
SHELL YES | NO 200456:804945 (32799/826843) 10000 A RRNENN | Relabel item to next free label *
MASS YES | NO 247331:247331 (1/247331) 10000 CLASH FIXED Relabel block to free range ¥

 Label clashes can be resolved in any of the following ways using “start at”:
« Move all clashing (unselected) items to above highest label of type;
« Apply offset to shift clashing labels above the sequential target range;
« Relabel selected items to first free slot (won't necessarily respect start label);

 Relabel selected items as a block to the first range that can accommodate them
(new PRIMER 21.0 option).
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|II

Renumber Selection using “offset labe

Dismiss Apply Sketch Options
Renumber entities [ Post-renumber label declash ] [ NRB/PARTIabel declash ]
Type Renumber low:high start at | offset Infarmation Action
ALL TYPES YES @ NO id low:high (num sel) 10000 LIST STATUS GLOBAL ACTION v
NODE YES @ NO 2118466:2134807 (9662/947148) 10000 Move clashing to = highest ¥
SHELL YES | NO 2160780:2170461 (3414/826843) 10000 Offset block to ree space ¥

 Label clashes can be resolved in any of the following ways using “offset”:
« Apply offset after moving all clashing (unselected) items to above highest label of type;

« Offset selected items as a block to first found free space that can accommodate them
(new PRIMER 21.0 option).
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NASTRAN Support




New and modified options for NASTRAN write

Write HM comments

* New: Suppress elements for rigid parts < oy —
+"| Fix clashing Nodal Rigid Bodies
« New: Fix clashing nodal rigid bodies before export <—|_ID wmmnﬁ:umm:ngs
:v"" Convert tied contact to RBE3 ?
» Tied contact to RBE3 is now on by default < [<2= | Typical shel edge length
|:| RBE2 with 2 indep nodes for node on shell edge
« New: Poisson ratio supplied if uncalculated < [ | ReE2iftied node projects onto reference node
Qualifying weight factor
* New: Zero length beam/vector “scaled” for NASTRAN [ ] convertmicto 2 RBE3s ?
Tl ere < Mode Offzet 9%
Compatlblllty |:| Convert MIG to CBUSH Properties
Ii Tranzlate matl with undef poisson ratio

* New: MAT_169 (Arup Adhesive) converted to MAT_03 = oisson's ratia

pa I’tS < E Scale Beam

KMinimum beam length

:I Scale Beam Orient Vector

Minimum beam orient vector length

=¥| MAT_1659 into new MAT_03 parts by thickness
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New NASTRAN write-out/reading options

 Translate matl with undef poisson ratio:
» Materials with no poisson's ratio are translated to MAT_01 with a user defined value for PR. If no value is

given, default value of 0.001 is used.

e Scale Beam:

« Beams are scaled to a user defined value if you check the option ON.

 Scale Beam Orient Vector:
« Beam orientation vectors are scaled to a user defined value if you check the option ON.

« If the beam length is zero and the orientation vector is not set, it will be automatically created in the

direction that is perpendicular to the beam axis with a unit magnitude.
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New NASTRAN write-out/reading options

 If MAT_67 cards are present in the model and you write out the model in NASTRAN format, you
will now be given options to write MAT_67 with stiffness values present in NASTRAN write out —

properties panel & save it as a preference or abort the writing process.
« NASTRAN's RBE2 can now be written and read in wide format in PRIMER correctly.

* PRIMER can now read in NASTRAN's PLOAD?2 card. They are converted to LOAD_SHELL
keywords inside PRIMER.

« MAT_169 into new MAT_03 parts by thickness:
« Option to correct the stiffness of parts using MAT_ARUP_ADHESIVE. MAT_ARUP_ADHESIVE can adjust

the stiffness of elements using the BTHK parameter to account for adhesive being thicker in models
than reality. But this stiffness correction is lost when the model is written out for NASTRAN. Now, we

move bond elements into different parts with scaled stiffness depending on their thickness.
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Translation of Rigid Parts to CONM2 + RBE2

* primer*nastran write suppress rigilid elements: ON
« CONM2 created, elements suppressed for all rigid parts
* primer*nastran write rigid element limit: N
* Rigid bodies with >N elements, RBE2 written only to connected points

« N =0, RBE2 written to all (external) nodes of rigid body

LS-DYNA Rigid body + Extra_nodes

CONM2 + RBE2 CONM2 + RBE2
all rigid nodes attached nodes
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Include control for RBE3s generated from tied contacts

« RBE3s are created from DYNA tied contact INODE

* A new preference controls the include file for such

entities:

primer*nastran write contact rbe3 placement

» The following options are possible:
« DNODE: use include of element of dependent node (default)

e« INODE: use include of element to which node ties

e« CONT: use include of contact
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Precision Improvements
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Precision Improvements: Nodal coordinates

« PRIMER 21.0 now stores all nodal coordinates in 64 bit double precision floats:

m Old 32 bit storage New 64 bit storage

Mantissa precision 7 reliable decimal digits 15 reliable decimal digits
8th digit “noisy” 16t digit “noisy”
Exponent range Roughly E+/-38 Roughly E+/-308
Output precision 8 sig figs by default 16 wide fields typically give 12 or 13 sig figs plus exponent
20 wide fields default to 15 rounded sig figs plus exponent
Internal Used a mixture of double and Now performed entirely in double precision
transformations single precision arithmetic

 This change has improved the accuracy of internal Orient and Transform operations.

« In addition where PRIMER is part of a workflow it will no longer truncate the precision of

coordinates provided at more than 8 digits of precision.

- Memory use for a typical model has increased by typically 3% to 5%; speed is not affected.
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Precision Improvements: Nodal Coordinates

— Output precision and Rounding 7 =[x
« Coordinate precision in the GUI is controllable, the default being to Saveto oa_pref Help
COutput precizion and Rounding options
show 10 significant figures (easier for humans!). e Explain
_ 5 - ) Mative (not recommended)
i WODIFY NODE MNT : L% (") Common  (deprecated legacy option)
) Reset All " Check # Sketch M Only ¥ () Rounded  (deprecated legacy option)
X cancel [ cCopyin ok X-Refs A TextEdit @ Fast ful (default)
() Fast rounded
Include: (1} (T} child1 key =]
e Double precision cnnrdlnate. output Explain
[ “SCALAR | SCALAR VALUE | MERGE ] GUl data fields 10 =ig figs 3
Meihod (10 wide fields Max possible W)
Pick or type in coordinates > 16 wide fields Max rounded »
20 wide fields Max rounded L
7 »| 06666666867 1.244016936 0.08931635748 o w0 e Clamp to zero : Trans Coerd Explain
Clamp to zero : All Coords
Other double precision output Explain
« Coordinate output in the keyword file is separately controlled. GUidatafielis  T0sighgs  »
10 wide fislds Max possible -
*NODE 16 wide fields Max rounded L3
. 20 wide fields Max rounded L
S: nid CX cy Cz —
7.6666666666666671.24401693585629.089316397477040 rounding opfons s

@ Round to nearest, ties away from zero

() Found to nearest, ties to even
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Precision Improvements: Clamp to zero

— Output precizion and Rounding 2 =[x
« “Clamp to zero” deals with residual errors after transformations. Save to oa_pref Help

Output precizion and Rounding options

Keyword Read model | Write model Single precision output Explain
) MNative inot recommended)

O Common (deprecated legacy option)

*INCLUDE_TRANSFORM Orientto“as Inverse orientto  Small differences at R .
precated legacy option)
*NODE_TRANSFORM transformed” “untransformed  the 15% or 16t @ Fastful  (defaul)
*PART_MOVE position position” significant figure O Fast rounded
Double precision coordinate output Explain
Gl data field= 10 =ig figs >
« For non-zero values any differences at the 15th or 16th sig fig get rounded 10 wide fieds | Max possible
. . . . . . 16 wide fiekds Max rounded
away when the value is written to a 16 wide field, typically at 12 or 13 sig P Erre——
figs precision. So output equals original input. Clamp fo zero - Trans Foord m —
Clamp to zero : All Coords 0.0
« However an initial value of 0.0 that goes through this process may end up Oiner double precision output Explain
GUl data fields 10 =ig figs >
as a small residual value, e.g. 1.0e-15, which both looks unwieldy and is a B T
. 16 wide fiekds | ded >
change to the input. e o
20 wide fields Max rounded >
Rounding options Explain

 “Clamp to zero: Trans Coord” clamps transformed nodal coordinates to zero

@ Round to nearest, ties away from zero

if | coordinate | is <= clamp value. Default value = 5e-15. O Round to nearest, ies to even
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Precision Improvements: Rounding

— Output precision and Rounding 7 =[x
« The IEEE 754 standard defines how values should be rounded. In all cases s Help

COutput precizion and Rounding options

this is “round to nearest value” but this does not address the tied case _ - .
Single precigion output Explain

) Mative (not recommended)
O Common (deprecated legacy option)
O Rounded (deprecated legacy option}

« In this tied case the standard gives two options for decimal values, typical © Fastful  (defaul)
() Fast rounded

exactly between upper and lower bounds.

reSU|tS ShOWﬂ in the table be|OWI Double precision coordinate output Explain
GUl data fields 10 =ig figs »
(permitted for decimal values) (default) PR S
+2.5 +3.0 +2.0 20 wide fields Max rounded >
Clamp to zero ; Trans Coord Explain
+35 +40 +40 Clamp to zero : All Coords
_25 _30 _20 Other double precision output Explain
GUl data fields 10 =ig fige >
-3.5 -4.0 -4.0 10 wide fizlkds Max possible [ 3
16 wide figlds Max rounded >

20 wide fields Max rounded »

« PRIMER defaults to “Tie away from zero"” since it is more intuitive for decimal

Rounding options Explain

values, but this can be changed if compatibility with “Tie to even” is required.

@ Round to nearest, ties away from zero

() Found to nearest, ties to even
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Precision Improvements: Cut section properties

Elastic Properties
Show 2nd mom. of area ?

4'00.0 Elastic Properties

Show 2nd mom. of area z

Showe princ. 2nd mom.

Show princ. 2nd mom.
Area Xo Yo

Area Xe Y
14847 44559953 50.0 \fg_g deg 1484692  450.0 50.0
bee hyy by ek " box by bey
1671047, 1671045 467508 1671052, 1671053. -3.5E-11
uu P Theta luu e Theta
1671093, 1670999, 4423435 1871053, 1871052 90.0
Xy g Zg Xe Ye g Ze g
£T.4608 4490093 500 &£7.0 450.0 50.0
inDD.D 4;40.0 4;30.0 4IDD.EI 4;40.0 4;30.0
PRIMER 20.0 PRIMER 21.0

» The cut section property calculation was mathematically correct but numerically sensitive when the origin

of the section was remote from the centre of the piece of structure being cut.

» The doubly symmetric section above should have Ixx = lyy and Ixy = 0.0 but there is a small error in the
PRIMER 20.0 case on the left above.

 In PRIMER 21.0 the calculation is approximately 8 orders of magnitude more accurate.
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Keyword Editor and Editing Panels




Keyword Editor

Previously, in the Keyword editor panel the width of the fields were fixed.

It was therefore difficult to view fields with long entries, e.g. in the “Incl” and “Suffices” columns.

Now columns can be resized by clicking and dragging the right edge of the column header.

Additionally, double clicking resizes the column width to fit the longest entry in the column.

- Keyword: M1/ELEMENT_BEAM 2 —0OX
¥ Check  /Sketeh  Keyword Format =
X Cancel Single Row Format =
Keyword M1 BEAM (656/0 mod) Auto fit cols Reset cols
Filter by: ELEMENT_BEAM <auto> <auto> <auto> <auto> <auto> <auto>
<
Main <none> Y| 81000322 ¥ 0 0 0 0 0 0
1 HMACCORD_FR_CHASSIS_002 key f<none> ¥| 30000000 v 300081 v| 30072864 v| 30072861 v| 90000000 v 0 0 0 0 0
| 2 MACCORD_FR_CHASSIS_002.key f<none> ¥/ 30000001 v¥| 300081 ¥/ 30072863 Y| 30072862 ¥| 90000000 ¥ 0 0 0 0 0
5 HMACCORD_FR_CHASSIS_002.key f<none> ¥/ 30000002 ¥| 300080 vl 30010926 v¥| 30010925 ¥| 90000000 ¥ 0 0 0 0 0
4 HMACCORD_FR_CHASSIS_002.key j<none> ¥/ 30000003 v 300080 v| 30010928 v 30010927 ¥| 90000000 v 0 0 0 0 0
5] MACCORD_PTRAIN_002 key <none> Y| 60000000 v 600047 v| 60069831 Y| 60069832 Y| 90000000 v 0 0 0 0 0
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Keyword Editor

« “Auto fit cols” - Resizes all the column widths to fit the longest entry in the respective column.

« "Reset cols” - Resets all the column widths to the default size.

— Keyword: M1/ELEMENT_BEAM 2 —0X
“YReset Al « Check /" Sketch Keyword Format =
¥ Cancel Single Row Format =
Keyword M1 BEAM (656/1 mod) Auto fit cols Reset cols
Filter by: ELEMENT BEAM <auto> <auto> <auto> <auto> <auto> <auto>
ME a
W Options... Incl Suffices | ED  Lap| PID  p| N1 N| N2 Nl N3 n| RT1| RR1| RTR| RR2 | LOCAL
M Main l<none> v/ 81000322 vy 0 v o v o v o v o | o [o0o]| o]
1 MACCORD_FR_CHASSIS_002 key <none> Y| 30000000 v| 300081 v| 30072864 v| 30072861 ¥| 90000000 v O 0] 0 0] 0
- 2 MACCORD_FR_CHASSIS_002 key <none> Y| 30000001 v| 300081 v| 30072861 v| 30072862 v| 90000000 v O 0] 0 0] 0
3 MACCORD_FR_CHASSIS_002 key <none> Y| 30000002 v| 300080 v| 30010924 v| 30010925 v| 90000000 v O 0] 0 0] 0
4 MACCORD_FR_CHASSIS_002. key <none> Y| 30000003 ¥| 300080 v| 30010926 v| 30010927 ¥| 90000000 v O 0] 0 0] 0
5 HMACCORD_PTRAIN_002 key <none> Y| 60000000 v| 600047 v| 60069831 v| 60069832 v 90000000 v O 0] 0 0] 0
6 HMACCORD_PTRAIN_002. key <none> Y| 60000001 v| 600048 v| 60069832 v| 60069830 ¥| 90000000 v O 0] 0 0] 0
7 MACCORD_PTRAIN_002. key <none> Y| 60000002 v| 600047 v| 60069834 v| 60069835 v 90000000 v O 0] 0 0] 0

PRIMER
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Prevention of duplicate editing panels #1

« Historically PRIMER has allowed you to have multiple scalar editing panels open for the same
item which has the potential to cause confusion:

— i MODIFY NODE M1/N1 7 —[x —h MODIFY NODE M1M1 Az —-0Ox
¥) ResetAll + Check  # Sketch & Only ¥ YT ") ResetAl + Check Sketch  #h Only ¥
® Cancel [f1Copyin oh X-Refs 4 TextEdi (X cancel [ cCopyin chXRefs A TextEde
Include: | M1 =<Master file= = Include: | M1 =Master fie= -
Modify NODE 1 (model 1) Modify NODE 1 (model 1)
_SCALAR | _SCALAR_VALUE |  _MERGE | [ _scaLar | _SCALAR VALUE | MERGE |
Method: Method:
Pick or type in coordinates > Pick or type in coordinates Lg
1 . 5.0 0.0 0.0 o e 0 e ' 50 0.0 0.0 [
First editing panel on Node #1 Second editing panel on Node #1
Changes made here and saved...

... Will be overwritten if this panel is then
closed and saved.
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Prevention of duplicate editing panels #2

« The default behaviour is now that the second and subsequent editing panels opened on an

item will be in read-only “browse” mode which will not modify the definition:

— BROWSE NODE M1/NA 2 =[x
+ Check " Sketch M Only ¥
® Cancel i X-Refs ] TextEdit
Include: M1 <Master file=
Browse NODE 1 (model 1)
[ _scaLap _SCALAR_VALUE |  _MERGE |
Method:
=
L L4 L4

—

 This default can be changed in Options, Panel behaviour [ remitdupicate cdiing pancs | [EpiERER

* It can also be controlled by preference primer*permit duplicate edit: true | false

S Oasys



Changes to User Interface
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Initial View

* You can now control the initial view when PRIMER opens. By default, PRIMER opens with a plan
view, +XY. If you wanted to change this to an elevation +XZ, for example, you can now change

the default by setting the preference:

primer*initial view orientation: +XZ

Default +XY view +XZ view set via preference

S Oasys



Ambiguous Pick Behaviour

« When enabled, the ambiguous pick
menu is displayed if multiple entities are
close to the clicked location.

« From PRIMER 21.0 this is switched off by ——p—

default, apart from for plies.

« The menu can be switched on with

 M1/H4067
M1/H4075

preference primer*query ambiguous
or via Options — Pick & Select opts —
Ambiguous pick menu.
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Object Menu Expansion Behaviour

Menu panel configuration

e In previous versions, object menus were set to Save settings to oa_pref fl
. . Panel placement Explain this
auto-undock by default. This behaviour has been @ Let border |
. (O Right border I
modified. O Abs right
(O Top border
) ) (O Bottom border
« From PRIMER 21.0, expansion and undocking are 8?”5 bottom |
turned OFF by default. cxsingpanclacton (@ AutoMinimise [
@) Mo action @) Off (Mo auto min)
. . . lconise in situ When pickin
» This behaviour can be controlled using the glmmsmjy ghlway:’ ’
preference primer*menu expand or via Options Spandmenss | .
- @ Off (Mo action) Delay »
— Panel Behaviour — Expand menus SLer Speed >

Floating menu priority | #

RHS top lowered r'

RHS bottom lowered |:|

Graphics lowered [
Reset layout
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Screen Pick / Vis menu

= ‘SCREEN PICK 7o — SELECT ENTITES 2«0
- When entities are screen-picked, the Screen ?m '
Pick menu is auto-populated and gives you
further information on the entities picked. = s
This menu also includes options to refine s %
picking and can be explicitly invoked by §§ % PRIMER 21.0
clicking Vis in any object menu. PRIMER 200 1 | me omew
- The Vis (screen pick) menu has been R |
redesigned to make various options more B |
accessible and intuitive. Buttons have been == s
reorganised, icons introduced, and hover %g s
text added. o

S Oasys



Screen Pick / Vis menu

By default, the updated screen pick
menu is displayed as a docked
menu as it was in previous versions
but can, optionally, be made a
floating menu by setting the
preference
primer*vis menu position

and giving it the value "FLOATING"

S Oasys

Coord sys

SCREEN PICK 7T =[]
Picked NO SHELL(z)

All'Visible

Screen Selection

] Area () circle = Polygon
Path Selection

o Line £p Area

Feature Selection ¥
A0 Li Ang:

Other Selection

<undefined=>
<undefined=
<undefined=
<undefined=

e el Fm el

Floating Vis menu

— ORENTMEMS |2 &[]

2D (@D & (op

Fiter Wis Key_In 3k

OBJECT TYPE

(ML) SHELL(s) (all models)
I M1/51844264
M1/51 844268
M1/51844271
M1/51844273
M1/51844355
M1/518443556
M1/51844357
M1/51844358
M1/51844355
M1/51 844360
I M1/51844361
M1/51844362
M1/51844364
M1/51 844365
M1/51844367
M1/518443659
M1/51844372
M1/51844373
M1/51844374
M1/51844375




Swap Foreground and Background

* A quick way to change the foreground and background colour has been introduced by

adding a Swap Fore/Back button under the Display menu.

* This feature has also been added to the Programmable Shortcut Keys list so it can be

assigned a shortcut key.

Graphics with White Background === Display — Swap Fore/Back ==» Graphics with Black Background

Display Images Vi
Entities |
Lighting

Colour

Swap Fore/Back

Options

Sketch Options

Saved Properties

Tuning
GUI theme: Light >

S Oasys




Controls for graphics text and labels

Display Options

« Controls for the appearance of text and labels in the graphics window
Graphics Text/Label Options
Go Back Help / have been updated to be more consistent with the rest of the Oasys

Size

Suite. New options can be found under

Labels: Automatic ¥

Title & Date: Automatic ¥ Display — Options — Text & Labels.

Contour Bar: Automatic ¥

Label Bockground R * Now, by default, text in the graphics window will scale with the

window.

« Alternatively, a point size can be specified, and text size will remain
fixed.

>+ Controls to toggle the label background on/off. Display for label
background is set to ‘ON’ by default.
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Label Background

 Labels now have a background to increase the legibility of the text.

« The background can be turned off in Display Options — Text & Labels — Label Background or by

setting a preference: primer*label background.

Display Options 7 X
Graphics Text/Label Options
Go Back Help
Size
Labels: Automatic ¥
Title & Date: Automatic ¥
Contour Bar: Automatic ¥
Label Background: ON ¥

S Oasys



Additions to Quick Pick

—%  Fie Keywords Tools Display Images Viewing Options Help | Pick ICFD_PART_VOL el 4700+ % Tools ¥ Mesh tools ¥ Post
PRIMER: M1: = % voumesiall *  Valumell
BATTERY ¥ DUALCESE v MESH v

« ICFD_PART and ICFD_PART_VOL are now S e
cremisTRY v (EESR Lso v

BOUNDARY v INITIAL vsecTion |

available in Quick pick and for visual
Model Fart tree ICFD_PART
selection in object menus.
ICFD_PVOL1 (MESH_PART1) = 7%
Selet ICFD_PART VOL to MODIFY
I Blank v ICFD_PART VlKey in: Create Delete List Help
Cop Keyword  Check  Textedit
Part > I Sketch  Renumber
Entity — ICFD_PART_V 12 &[]
Opt
Element > Filter Vis Key_In Sk
Node
M1ICFD_PVOL1
Material
Section N
Boundary > e
Contact
Constmined » =%  File Keywords Tools Display Images Viewing Options  Heip Pick ICFD_PART » e 470+ % Tools ¥ Mesh tools ¥ Post
PRIMER: M1 = * Volumes | & 11 v Volume 111
Set > BATTERY ¥ DUALCESE ¥ MESH l
CcESE v EM ¥ STOCHASTIC ¥
Include file cHemisTRY ¥ [ERIIE Lso v
Part Tree Assem
Layups
Plys
——
Point
M1:Main file
Curve = < [P
MODIFY IGFD_PART (nothing selected)
Surface
Creats Delete List Help
. Keyword  Check  Textedit
Node/Point Sketch  Renumber
Other MICFD_PART — ICFD_PART 2 «[]

ICFD_PART_VOL
VESH_NODE

MESH_PART
MESH_SURFACE_ELEMENT
Lox

M1UICFD_PART1
M1ICFD_PART2
M1IGFD_PARTS

PRIMER




Favourite Tools & Keywords

« When selecting from existing Tools and Keywords

= | ns to add to your Favourites, the options are
=l butto y , o)
now displayed in a tree widget to provide a better
B ARRBAG
@] ALE . ..
Y e s0uo representation of the existing structure and better
CASE
__._Comuent support non-ASCII characters in button names.
i =] CONSTR :
T CONSTR | ADAPTIVITY o _
CONSTR | BEAM_N_SOLD « Additionally, the maximum number of buttons that
CONSTR | BUTT_WELD
CONSTR COORDINATE can be added to your Favourite Tools or Keywords
COWNSTR | EULER_IN_EULER
CONSTR | EXTRA_NODES . .
CONSTR | GENERALIZED_WE is increased to 100.
]
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Per-Monitor DPl Awareness

(Windows platforms only)
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Per-Monitor DP| Awareness

« Windows 10 allows monitors of different resolutions to be used on a single desktop. For example,
when a high-resolution laptop is attached to a lower-resolution monitor, you will see something

like this in Windows “Display Settings":

Rearrange your displays

Select a display below to change the settings for it. Press and hold (or select) a display, then drag to
rearrange if.

Desktop monitor using 1920 x Laptop at 3840 x 2400 resolution on
1200 on a 24" screen has a DPI a 15" screen has a DPI value of ~240

value of ~96 j . /

1

PRIMER




Per-Monitor DP| Awareness

- When the monitors have very different Dots Per Inch (DPI) values, windows will look either “too
big"” or “too small” when moved to a different monitor unless the application adjusts its fonts

and other scaling. This was a problem with Oasys Ltd software before Oasys Suite 21.0.

« From Oasys Suite 21.0 onwards, Oasys Ltd applications will detect when they are moved to a
different monitor and will resize themselves and their contents to fit correctly. Specifically:
» The master application window will resize;
» Fonts will resize;

« Line widths and spacing in the user interface will resize.

« The appearance may not be identical, since fonts scale in integer steps of point size, but it
should be close. Bear in mind that images are captured at the resolution of the monitor so

consider this when creating images.

S Oasys



Data Plotting
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Data plotting - Contour Ramp Options

- Contour Level & Value Format Settings 2 —Ox
« New contour ramp colour options Disrmiss Help
ELEM TIMESTEP
have been added to the contour _ .
Level Settings Value format Settings
LEVE LS panel in PR”\/I ER 21 .O Caontour Ramp: Default v ELEM TIMES Format- Automatic ¥
Reset Cols Reverse Cols A
. evels . Exponent
« There are currently 5 options: b e B M
A
13 Dec. Places
4 v
® DefaU|t Exﬂiil “,.-5 @ Automatic levels !
(O User-defined levels
° VII’IdIS D'EfE.U”. I I i Disable discrete contours ’
Viridis I =
* Plasma - . 7
dsima ]
 Magma Magma . 9
Inferno .
* Inferno =
« The image on the right currently T

shows the default rainbow ramp
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Data plotting - Contour Ramp Options

Viridis Plasma Magma Inferno

ELEM TIMES ELEM TIMES ELEM TIMES ELEM TIMES

SEEELLL L
SECELLL
- .DDooooEe
SCELLL

—a
(2% ]
=k
ra
—
%]
=&
(%]

—
(%}
—
L%)
—
L8]
—&
ad
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Data plotting - Contour Level Options

- Contour Level & Value Format Settings 2 —Ox

» A new radio button for contour level Dismiss Hel

ELEM TIMESTEP

options has been added to the

Level Settings Value format Settings
contour LEVELS panel in PRIMER 21.0 Contour Ramp:  Default v | ELEM TIMES Fomat  Automatic v
Reset Cols Reverse Cols
. 1 # evels 13 Exponent ¢
« There are currently 2 options:
13 Dec. Places ¢
« Automatic levels (default) @ Automaic levels
(O User-defined levels
° User-demed |eve|S Disable discrete contours

« The image on the right currently

shows the “Automatic levels” mode
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Data plotting - Contour Level Options: Automatic levels

- Contour Level & Value Format Settings 2 —Ox
* This is the default option Diiss el
ELEM TIMESTEP
* This is the original behaviour from Love Setings Value format Setings
. Contour Ramp: Default v ELEM TIMES Format: Automatic v
PRIMER 20.0 and earlier R
1 # evels 13 Exponent ¢
« Contour level values are uniformly . = — s
. . @ Automatic levels
distributed based on the T——— 4
i iscrete contours :
maximum and minimum values o S
T
specified in the relevant contour :
9
SETTINGS panels o
« Number of contour levels can be 2

modified by the #Levels slider
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Data plotting — Contour Level Options: User-defined levels

data 7.00000e-06 v

5.00000e-06 M

— Contour Level & Value Format Settings ?—0Ox
* In this mode, users can modify the Dimiss Hel
DENSITY
contour values manually:
Level Settings Value format Settings
 When the values are unordered, the “Sort T Formal dtomatic
levels” button is enabled and can be used R WS |1 0ete v . A
¥ponent
_ _ 2 00000-06 v v
to sort the values into ascending order; pwwpw— o A
. ( Insert before b : v
« This mode is not available when the data O Automate level motatsr | [
® Userdefined levels
. . \ Deal
Component belng Contoured IS Integer Disable discrete contours « E.[J[J[JEJ(];[]F:;-EAL_<r °
[

« If a component has discrete data, this 9.0000006 | ¥

mode will only be available when discrete

contouring is disabled

e Levels can be added/deleted with the

popup menu from the value textboxes
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HBM Trees

Image acknowledgements:
THUMS - Toyota Motor Corporation

GHBMC - Elemance

S Oasys



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-O F50-0O M50-0O M95-0O FO5-P M50-P MO5-P
available from your local Oasys distributor.

» Detailed occupants:
* F50-0 v6.0.1
* FO5-O v5.1/v6.0
« M50-O v5.1/v5.1.1/v6.0/v6.1
« M95-O v5.1/v6.0

» Detailed pedestrians
 FO5-Pv1.2/v5.3.4
« M50-P v1.6/v5.3.1/v5.3.4
« M95-Pv1.2/v5.3.4

PRIMER Image acknowledgements: Elemance, distributor of the GHBMC models

Oasys


https://www.oasys-software.com/dyna/models/hbm-trees/

Supported GHBMC models - simplified

- Simplified occupants:

FO5-OS F50-OS M50-0OS M95-0OS 6YO-PS FO5-PS  M50-PS M95-PS

* F50-0S v2.3.1
+ FO5-OSv2.3
*+ M50-OSv2.3
* M95-0OSv2.3
- Simplified pedestrians:
 FO5-PSv1.8/v5.3.4

M50-PS v1.8/v5.3.4

M95-PS v1.8/v5.3.4

3YO-PSv1.8
Simplified Occupants

6YO-PSv1.8

10YO-P v1.8

PRIMER  Image acknowledgements: Elemance, distributor of the GHBMC models : ) - ) na/models/hbm-trees/ O@SyS


https://www.oasys-software.com/dyna/models/hbm-trees/

Supported THUMS models

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

B

10Y0 3YO 6Y0O  10YO0 AF05 AM50 AM95

3Y0  6Y0
- Version 4 Pedestrians: » Version 4/5/6/7 Occupants:
« AFO5-P v4.0.2 « AF05-O v4.1/v5.0.3/v6.1/v7
« AM50-P v4.0.2 « AM50-0O v4.1/v5.0.3/v6.1/v7
« AM95-P v4.0.2 « AM95-0O v4.1/v5.0.3/v6.1/v7
« 3YO/6YO/10YO v4.0 « 3YO/6YO/10Y0O v4.0

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

Oasys


https://www.oasys-software.com/dyna/models/hbm-trees/#thums

Supported THUMS models

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

- Seatback Reclined (25/35/45 Deg.):

« AF05-0O v7
« AM50-0 v7 A
« AM95-0 v7 N
25 degree 35 degree 45 degree
* Others: Reclined Posture (Version 7)

 Elderly AF50/AM50 V4.0
« Whiplash F50/AM50 V4.0
 Obese BMI35 V4.0

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



https://www.oasys-software.com/dyna/models/hbm-trees/#thums

HBM Visualisation Entities

Image Acknowledgements

GHBMC - Elemance
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HBM Visualisation entities file for D3PLOT

* It is now possible to view Human Body Model (HBM) visualisation entities, created by

the HBM Visualisation table, in a D3PLOT session using a “D3PLOT groups file” (*.vis).

« A model specific “D3PLOT groups file” can be created from the Visualisation table in

PRIMER, using the newly added buttons under the "Create D3PLOT groups file” label.

- Vigualization entities table of DUMM 1 in Model1 7 —[x
Dizsmiss. Save View Properties Create D3PLOT groups file ?
Dummy/HBM type:  |[GHBMC Model » Create visual entities @ Assembly entities
@& Enable parts view @ Show assembly list (O Anatomy entities
() Enable assemblies view () Show anatomy list (O Anatomy and Assembly entities
(O Enable anatomy view |gmupgg1_ﬂ5 | =

Visualizsation entities of DUMKM1 in Model

AII Title Colour ™ Transparenc®| Plot Mode »| Stippled ™| Actions = Onby All Blank Al
PELVIC Assembhy lh Opague » Shaded > Splid (defy®| Actions = Onhy Blank Unbilank
I THORAX Assembly lh Opague » Shaded > Splid (defy®| Actions = Onhy Blank Unbilank
HEAD Azzembhy lh Opague » Shaded > Splid (defy®| Actions = Onhy Blank Unbilank
R_UPPER_LEG Aszembhy lh Opague » Shaded > Splid (defy®| Actions = Onhy Blank Unbilank
R_LOWER_LEG Assembl » Opague » Shaded > Splid (defy®| Actions = Onhy Blank Unbilank
R_FOOT Aszembhy lh Opague » Shaded > Splid (defy®| Actions = Onhy Blank Unbilank
L_UPPER_LEG Aszembly » Opague »Shaded » Solid (defy»| Actions » Only Blank Unblank
L_LOWER_LEG Az=sembl lI* Opague  Shaded ® Solid (defy»| Actions » Only Blank Unblank
L_FOOT A=z=zembly * Opague *Shaded ® Solid (defy»| Actions » Only Blank Unbilank
R_UPPER_ARM Az=sembl lI* Opagque *Shaded ® Solid (defy»| Actions » Only Blank Unbilank
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HBM Visualisation entities file for D3PLOT

« The radio buttons provide an option to choose the type of HBM visualisation entities, that you
want to view in D3PLOT.

- Assembly entities: Creates a D3PLOT groups file with only those entities that are viewed in

an “Assembly view”.

- Anatomy entities: Creates a D3PLOT groups file with only those entities that are viewed in

an “Anatomy view".

- Assembly and Anatomy entities: Creates a D3PLOT groups file with all the entities that are

viewed in both the “Assembly” and “Anatomy” views.
« “Apply” will create a D3PLOT groups file with a filename (*.vis) specified in the adjacent textbox.

» This groups file can be loaded into a D3PLOT session on the LS-DYNA results of the same

model.

S Oasys



PRIMER

Create HBM Visualisation entities file for D3PLOT

—H7 File Keywords Tools Display Images \Viewing Options Help Blank ¥\ PART (anytype) ¥|[Keyin  |@P) Ql:Search> | +-0
PRIMER: W1: M50-0 v6-0 Full Body Model (GHBMC)
6. Select the type of entities
to be written out into the
: - roups file
5. Create HBM visual entities| | 8"OUP
- VisuslEWgQ entties table of DUMM1 in Model1 2 =[x
Dismiss ‘Save View Properties Create D3PLOT groups file ?
Dummy/HBM type:  GHBMC Model » Cri visual enttties. () Assembly entities
@ Enable parts view @) Show assembly ist [® Anatomy entiies
() Enable assemblies view (O Show anatomy list
O Enable anatomy view
Vigualisation entities of DUMM1 in Modelt
A Tile Colour »|Transparenck| Plot Modeg# Stiopled »| Actions » Blank Al
PELVIC Assembly [ »(Sold (def) | Actions »|  Only Unblank
THORAX Assembly B> [opaque f »iSold (def) | Actions »|  Only Unblank
HEAD Assembly > (0paque Shaded P |Soid (def)»| Actions »|  Only Unblank
R_UPPER_LEG Assembly »ishaded  »[Solid (def)»| Actions »|  Only Unblank
R_LOWER_LEG Assembl »iShaded  >|Solid (def) »| Actions »|  Only Unblank
R_FOOT Assembly »iShaded  >|Solid (def) »| Actions »|  Only Unblank
L_UPPER_LEG Assembly, » Opague » Shaded » Solid (defy»| Actions »|  Only Unblank
Assg B> 0psque > (Shaded > Soiid (def) »| Actions |  Only Unblank
_ » Opaque » Shaded »Solid (def)»| Actions »|  Only Unblank
R_UPPER B> opaque > (Shaded > Soid (def)»| Actions | Only Unblank
7. Give a ﬂlename. (A defal.”t 8. Apply to create D3PLOT
filename is always shown, you groups file
can change if you wish to)
¥
9. Check the confirmation message in AT
z

the Dialogue box

= % Wesh tools v/ [i7 ] Post

[ seoon |

FMH
IP Pendulum
LSTC Dummy Conversion

Luggage retention

‘edestrian

SBA Automation

[ lothing close enough.
Nothing close enough.
h groups file group001.vis written

|:lhIHCT sl

Hiade pot ) (KF¥5%) (FE=s) EXFG Save P (Lock])

Timestep » Int Vs (Tr) Al

R Wiews Rev
Ent

elts
eatsquash
Model Part tree Dummy/HBK
M1:Main file
Dummy/HBM 2 X
ENTTIES DUMMY (nothing selected)
Create Delete List Measure
Copy Position Check == hech

Modify Sketch Renumber

4
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PRIMER

View HBM Visualisation entities in D3PLOT

1. Load the LS-DYNA results (*.ptf/d3plot file) of the
model into D3PLOT, for which you have the *.vis file.

aygMmages Viewing Options  Help [Blank(AI) __ w[Parts (any) _ w][Keyin:

P EIEY (QlSearcn- |

ile Aindoy opls Disp
Open new model
0se mode

I M4 MMM LI HIE SH CT LC SI CL IS0 VEL
Full Body Model (GHBMC)

Settings/Properties file
Write Session File

Write KEVYWORD data
Write Compressed FTF File
Hemory

Status

Command fie

Workflows

Page Tune _Memory

4. Select the *.vis file of the model |\

5. Apply will load the HBM visual
entities from the file and applies |/
them on the model in the
graphics area.

¥

T

z

.000000000
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View HBM Visualisation entities in D3PLOT

* In Groups menu, you can see the list of HBM entities and perform various operations
like Only, Sketch etc.

Fie Window Tools Display Images Viewing Options Help [Blank (A)  »|Parts (any)  »|[Keyin PP EIEY QlSearch- |
W) — P 1L <[4 M DM LI HI SH CT LC S| CL 1SO VEL
D3PLOT: M50-0 v6-0 Full Body Model (GHBMC)

7. Select the Group
name from object menu

Y
™ x
z

.000000000
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HBM Tool Updates




New Dialogue command to write DAF

* A new dialogue command WRITE_LDUMMY_ANGLE is added to allow you to write out

a Dummy Angles File when working with Dummies/HBMs in Command-line mode.

« PRIMER writes out a Dummy Angles File for the selected Dummy, when you enter the
following command in the dialogue box:

« DUMMY >>>WRITE_DUMMY_ANGLE <filename>

WRITE DUMMY ANGLE Specify a filename Writes out the Dummy Angles File, for the selected Dummy, with the specified filename.

S Oasys



Positioning of Assemblies with Multiple parents

* In previous version of PRIMER, Dummy/HBM

assemblies can have multiple parents. The n <%> E

extra connections between assemblies is
achieved with PIN/LINE/HINGE. This creates

________..LUpperArm
circular connections amongst assemblies in a

Left Radius
dummy construct.

« From PRIMER 21.0, it is possible to use the \

Rotate Angles positioning method to L Hand

pos ition su Ch assem bl es. Image Acknowledgement: THUMS - Toyota Motor Corporation
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Positioning of Assemblies with Multiple parents

» The angle rows of all the assemblies with circular connections are

displayed with a grey background in the “Rotate angles” panel. ——— I EE} i::;ll —
15: L Ulna E) 0.00

* In the Assembly list, the indications (R), (E) and (M) against the ELHAND 0.00

36 Left Radius (£ | n.m” n.m| 0.00

assembly names indicate the following:

* (R): The indicated assembly is the Root Assembly.

* (E): One or more child/grandchild assemblies of the indicated assembly have Mechanism style

connections.

* (M): The indicated assembly has multiple parent assemblies and therefore connected with the parents

in mechanism style connections.

 For Circular connections, the feature of dragging using a particular mouse button to rotate
about a particular axis is not applicable. Instead, if you drag an assembly with any mouse

button, PRIMER rotates that assembly about any axis as per your mouse movement.
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Cut sections improvements

» In PRIMER 20.0 the numbers of parallel cut planes in = = N

Thickness:_ﬂ - 5

positive and negative directions for uniform (non-custom) et W

spacing were concatenated into one text box. [] Custom spacing B 999 999

* In PRIMER 21.0 there are separate text boxes for both

numbers of planes.

« In previous versions, cut section custom spacing positions — CUT SECTION CUSTOM SPACING =[]
. . L L. . L Positions relative to local cut origin Done
were sorted immediately after editing. This is unintuitive
Number of parallel planes ‘ 5 ‘
when editing several positions in a row. e
 In PRIMER 21.0 positions will remain where they are after el 1> |-0817183
2 » |-29.08591
editing even if they are then no longer in ascending order. 3>
4 » |29.08591
- The new Sort positions button can then be used to sort 5 » 5817183
» : : 6>
the positions into ascending order. .
8 »
9»
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New cut section properties

« Two new properties have been added to the ‘Cut Section Properties’ panel:
« Plastic equal area axes (Xe_g, Ye_g, Ze_g);

« Fully plastic equal force axes (Xf_g, Yf_g, Zf_g).

« Changed the labels of the centroid global coordinates from (Xg, Yg, Zg) to (Xc_g, Yc_g, Zc_g)

Elastic Properties Plastic Properties Forces and Moments
Show 2nd mom. of area ? |:| Show on plot ? First yield (estimated) ?
Show princ. 2nd mom. Eq Area axes Xe Ye Axial Mxx Myy
-0.1018 -150.686 8666428 1.3405E8 9.8937ET7
Area Xc Yc _ _
1720539 -0.86811 -103439  Hiastic Moduli -~ Zxx 2yy Fully plastic (estimated) ?
29874E7 2 151ET7
[xx lyy Ixy Eq Force axes  Xf Yf
8.578E9 3.7843E9 5399559. Xe_g Ye_g Ze_g 2178789  -4.05887
2429.0 325511 742.1234
luu Ivv Theta - - Axial Mxx Myy
8.578E9 3.7843E9  -6.45E.2 Calculate Torsion properties... 2217933, 3.6296E8 3 9E8
Xc_g Yc_g Zc_g Xf g Yf g Zf g
24290 324.7447 789.3702 24290 3474006 888.7506
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Battery Setup Tool
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Battery Setup Tool

» The battery setup tool is a new feature in PRIMER 21.0 which is accessible through the ‘Batteries’

button from the Tools panel.

* It can be used to set up a pouch battery structure from scratch and combine it with relevant

*EM_RANDLES keywords to model Randles circuits within the battery cell.

« The workflow is split into five steps as follows:

1. Selegting the $ 2. Creating the 3. Creating the 4. Defining the 5. Activating / Creating
modelling scale layers structure tabs structure Randles parameters analysis keywords

» Structural analysis

Micro scale

> .
» Meso scale socy » Thermal analysis
» Macro scale RO » EM analysis

» Meshless scale wriof - cro

Rn0 —-Cn0

V-
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Battery Setup Tool

1. Geometry & Scale:

— Battery Setup ?2—0OX

1. Geometry & Scale

» The tool supports all 4 possible scales for

modelling a battery cell using the

* E M_ R A N D L E S LS_ DY N A keyW O rd : Micro Scale (;Iii_RANDLES_SOLID) Meso Scale (“EM_RANDLES_TSHELL)

Layers defined in
*PART_COMPOSITE

» Micro scale: uses *EM_RANDLES SOLID
» Meso scale: uses *EM_RANDLES TSHELL

° M acro sca / e: uses * E M R AN D L E s B AT M AC Macro Scale (*EM_RANDLES_BATMAC) Meshless Scale (*EM_RANDLES_MESHLESS)

» Meshless scale: uses *EM_RANDLES MESHLESS

and could be connected to a Macro scale

structure. Otherwise, steps 2 and 3 will be

Connect to macro scale structure ?

Read CSV

skipped and no physical structure will be

created.
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Battery Setup Tool

2. Layers structure: - —

1. Geometry & Scale 2. Layers Structure

Setup layers structure

« Once the modeling scale is selected, the structure of the

A | Layers dimensions and origin

battery internal layers can be created by providing the o _—
dimensions, origin, meshing density, how many unit cell e |
repetitions are needed, the material and thermal material — - 5}?,:..,,
information, thickness, and the initial conductivity for the two | e e
|| A | Layers repetition | 2 Y
Current CO eCtorS. Number of layers per unit cell: Origin )—bx
Multiple repetitions of unit cell ? l:l ‘
- For the Micro and Meso scales, the material and thickness et sers
properties of each layer must be provided separately, while | =™
A | Layers material and thickness [MICRO and MESO scales] ?
for the Macro and Meshless (connected to Macro structure) pec
scales, these properties must be provided for the unit cell as a ™= L=
Thickness:
Initial conductivity

whole.

W | Unit cell material and thickness [MACRO and MESHLESS scales] ?
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Battery Setup Tool

2. Layers structure:
« The type and number of parts that will be created per unit cell will depend on the selected scale.

« PRIMER will also automatically associate the generated parts to *(EM_MAT cards to define the

electromagnetic properties of corresponding materials and set the initial potential of current collectors.

Micro Meso Macro

———

NCC (solid *PART)
Anode (solid *PART)

Separator (solid *PART)

Unit cell

(*PART_COMPOSITE_TSHELL) Unit cell (solid *PART)

Cathode (solid *PART)

Can be composed of as
many layers as needed

_ PCC (solid *PART)
*EM_MAT_001 for each layer type *EM_MAT_006 for the unit cell
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PRIMER

Battery Setup Tool

2. Layers structure: | Layers repetion [

- Multiple repetitions of the unit cell can be created for any scale. e mmm——
ultple repetituons or unit ce ?
Number of repetitions:

Separation between repetitions:

Use common *SECTIONs ?

<~ )
Separation

el

| \ Y J Separation

Unit cell Unit cell

HHIH
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Battery Setup Tool

3. Tabs structure:

Once the layers structure is created, the structure of the positive and

negative tabs for each unit cell can be created by providing the

dimensions, meshing density, the material and thermal material

information.

» Tabs are always modeled as solid *PARTs for all scales.

 Four different configurations of tab positioning relative to the layer unit

cell are available.
+tab _tab -

Same side A

+ tab

Same side B

+ tab

. . tab—. +tab—.

Counter A

- tab

Counter B

A | Tabs dimension and position ?
Position: Same side A
X length:

Y length:

Separation
4  Tabs meshing | ?

Type: Number of elements Element Size

No. of elements (X):

No. of elements (Y):

No. of elements (Z):

il

Create *CONSTRAINED_NODAL_RIGID_BODY ?

A  Tabs material | ?
Positive tab
Structural Material id:
Thermal Material id:

Initial conductivity:

i

A | Isopotentials ?
Creale isopotentials between tabs and current collectors? D

Create isopotentials al free surfaces of tabs? D

Battery Setup 720X

3. Tabs Structure

Setup tabs structure

Seoy
Positive tab 'b% X length
Y length

Negative
tab
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Battery Setup Tool

3. Tabs structure: A Tabs materal [
Positive tab
+ Each tab structural material will automatically be associated to an *EM_MAT_001 Scuralateralic |1
. . . . \
card to define its electromagnetic properties. Themal Materialig: | ¥
Initial conductivity:
« PRIMER can automatically connect the tabs to the layers structurally by generating (A Tabsmesting [

Type: Number of elements Element Size

*CONSTRAINED_NODAL_RIGID_BODY cards at each tab-layer connection that
No. of elements (X):

include all nodes on the common tab-layer surface. \ No.otcements v | 0|
0

No. of elements (Z):

Create *CONSTRAINED_NODAL_RIGID_BODY ?

* PRIMER can also automatically connect the tabs to the layers electrically by

generating *EM_ISOPOTENTIAL cards at each tab-layer connection by constraining B R
sopotentials [

overlapping nodes to have the same scalar potential value. b reate iopotentials between tabs and current coleators?

« An *EM_ISOPOTENTIAL card can also be generated for each tab to include nodes at ~ ©reeteisopotentials atiiee suaces oftabs?

the free surface (not connected to the cell). These could then be easily used to
connect the different tabs using *EM_ISOPOTENTIAL_CONNECT cards.
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Battery Setup Tool

4. Randles parameters: - st St n=0x

4. Randles Parameters

Define Randles parameters

A Randles circuit core parameters | 2
relevant *(EM_RANDLES keyword will need to be defined. Rendis rea (RDLAREA; Porwitorsa

Cell capacity (Q):

* Once the tabs structure is created, the Randles parameters from the

Initial SOC (SOCINIT):

. The layers parts (CPPPART, CCNPART, SEPPART, PELPART, NELPART)

Equilibrium voltage (SOCTOU) type: ~ Constant ~ Curve

from card 1 of *EM_RANDLES_SOLID and the part set (PSID) from card Fautirum voage (SOCTOU) vaue

A Randles circuit charge/discharge properties | 2

LOCV

RO

1in *EM_RANDLES_TSHELL and *EM_RANDLES_BATMAC will e R0 .
automatically be referenced by PRIMER based on what has been S
Charge: Constant Curve ’T‘
generated at the '2. Layers Structure’ stage. Discharge:  Constant | Gunee | [ 00 | Rn0 - Cno0
A Randles circuit temperature properties [Optional] | 2
« |fin 'Meshless connected to Macro structure' mode, an extra Use temperatur fom thermal sover? (FRTHER) ||

Temperature (TEMP).

*EM_ISOPOTENTIAL_CONNECT card with CONTYPE = 5 will be created | /mmemrmws - comes

Add joule heating in 107 (ROTOTH) E

connecting the Randles circuit to the cell layers nodes overlapping with

A Randles circuit SOC shift properties [Optional] = 2

th e ta b S . Use added SOC shift? (USESOCS) l:‘

Damping time (TAU):

FLCID :

S Oasys



Battery Setup Tool

5. Analysis:

- Battery Setup ?2=0Ox

5. Analysis

Define analysis parameters

« The final step is to activate or create relevant analysis keywords by

turning on the tick boxes next to the desired keywords and defining A | Swcurst sntyi Vi G5V
*CONTROL_SOLUTION I:‘ Analysis type:  Structural ¥

one or two fields. Once "Apply" is clicked, the selected keywords will be “CoNTROL TERMNATION || - Terminaton e

“CONTROL_TIMESTEP | |  Iniial time step: | 0.0 |

activated/created and can then be fully edited by clicking on the

A Thermal analysis

associated "Edit" button which will open up the corresponding modify | covrenewimesee [ | tmese[o0 |

*CONTROL_THERMAL_SOLVER |:| Analysis type: Steady state ¥  Problem type: Linear v

pa n e I . A  EM analysis
*EM_CONTROL |:| EM cycles for FEM: lI| EM cycles for BEM: |I|

*EM_CONTROL_TIMESTEP I | Time step: I 0.0 ‘
*EM_OUTPUT I:‘ Level of matrix assembly output: No output ¥ Level of solver output: No output ¥
"EM_RANDLES_EXOTHERMIC_REACTION l:l Heat source area type: Per unit area v Function: l:’

*EM_RANDLES_SHORT I:‘ Resistance area type: Per unit area v Function: |:|
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PRIMER

Battery Setup Tool

Saving and restoring data: r

The data from all 5 steps can be exported to a csv file using the “Write

A Structural analysis

CSV” button in the ‘5. Analysis’ panel, and imported back into a future “CONTROL_SOLUTION

*CONTROL_TERMINATION

session using the “Read CSV” button in the ‘1. Geometry & Scale’ panel. "CONTROL_TIMESTEP

- Battery Setup 2 =X A Thermal analysis

1. Geometry & Scale *CONTROL_THERMAL_TIMESTEP

*CONTROL_THERMAL_SOLVER
Select model and battery modelling scale

A EM analysis
Geometry type: Pouch Model id:

*EM_CONTROL_TIMESTEP

*EM_CONTROL

Micro Scale (“EM_RANDLES_SOLID) Meso Scale (*EM_RANDLES_TSHELL) *EM_OUTPUT
S *EM_RANDLES_EXOTHERMIC_REACTION
Layers defined in
*PART_COMPOSITE *EM_RANDLES_SHORT
Macro Scale (*EM_RANDLES_BATMAC) Meshless Scale (*EM_RANDLES_MESHLESS)

Connect to macro scale structure ?

Read CSV

Battery Setup

?2=0OXx

5. Analysis

Define analysis parameters

Write CSV

D Analysis type:  Structural ¥

[ vorminaton e

l ‘ Initial time step: I 0.0

Time step: | 0.0

|

D Analysis type: Steady state ¥  Problem type: Linear v

D EM cycles for FEM:
[ ‘ Time step:
D Level of matrix assembly output:
D Heat source area type:
D Resistance area type:

\Il EM cycles for BEM: lIl
oo |

No output ¥ Level of solver output: No output ¥

Per unit area ¥ Function: \:I
Per unit area ¥ Function: l:l
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Battery Setup Tool

Extra steps and post-processing:

* Once all 5 steps are completed, the tool can be closed. It might be necessary to connect the different unit cells (if multiple
unit cells have been generated) and/or the battery cell to any external circuits, by using *EM_ISOPOTENTIAL_CONNECT of
resistance type for example, as an additional step. It might also be required to activate extra analysis keywords not listed in

the final panel of the tool, after which the model should be ready to submit to LS-DYNA.

» An example of D3PLOT results for a Macro scale battery model generated by the tool is shown below.

D3PLOT: VDA EV1 Cell 173x115x32 mm Temperature | EMV Electric field (MAG) D3PLOT: VDA EV1 Cells Temperature | EMV Electric field (MAG)

Range: current state | Range: user defined

2219 0.00

2041 022 2221 769

2041 405 2223 1538

2041 788 2226 2308

2041 1nn 2228 3077

2230 3848

20.41 o 1554

2232 46.15

2041 £ 19.37

2234 5385

2041 2320 2237 61.54

2041 2103 6023

2041 3086 2241 76.92

2041 2243 8462

3468
2041 3851 2245 9231
2248 100.00
2041 4234
x 1.0E-08

2041 4617

2041 50.00

x 1.0E-06

3600.000
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Spotweld Remesh Improvements
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Skip preserving elements around a hole

 Previously, PRIMER would throw an error when attempting to preserve elements around a hole

if it was positioned too close to spot welds.

« Now the elements around the hole are not preserved if they are close to spotwelds, such as

those shown in the images below.

- CONNECTION TABLE =[x
Dismiss  View.. Options.. Refresh Action: update & remake » Showal [Spotwelds| [Adhesive| [ Rivet |  Write.. Bketch conx on select ?
Apply:  Undo Selected  Changed EEE Select  Showsel Boltsiointd [Spot lines| Set columns  Save columns to pref

+D Type Subtype Status Part ID Contact id Diameter Layer 1 Layer 2 P1 {coords) Store/Default FRemesh Remesh diam Remesh Nring
CNX18 SPOTWELD 4 solids Unchecked 3 =nia= 5 P2 P1 4443 1278 0 STORED yes 0 1 74

@




Improved handling of meshing errors

* Previously, spot weld remeshing would
terminate if the weld is close to a feature

line or free edge, leading to subsequent

Feature line

problems.

* A check has now been added to handle

such meshing errors.

« PRIMER will skip the creation and
remeshing of such spot welds and
continue with the other selected spot

welds.
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HAZ Elements preserved if not selected

 In PRIMER 21.0 Heat Affected Zone (HAZ) rings around spot welds are preserved if they are not selected for

remeshing.

« For example, the ring around CONX16 is now preserved if only connections CONX15 and CONX17 are

selected for remeshing.

- CONNECTION TABLE =[x
| Dismiss = View.. Options.. Refresh Action: update & remake » Showal [Spotwelds| [Adhesive| [ Rivet | = Write.. B8
Apply:  Undo Selected  Changed EED ot showsel Spot lines Set columns  Save columns to pref
+D Type Subtype Status Part IDv Contact id Diameter Layer 1 Layer 2 P1 (coords) Store/Default Remesh Remesh diam Remesh Nrin Remesh R1 di
CNX15 SPOTWELD 4 solids Realized 3 <nia> H P2 Pl 93.88 17878 STORED yes 5 1 74
CHX16 SPOTWELD 4 solids Realized 3 <nia> 5 Pz Pl 9417 20876 STORED yes 55 1 74
CNX1T SPOTWELD 4 solids Realized 3 <nia= 5 P2 P1 9417 23376 STORED yes 55 1 74
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Adding nodes around spotwelds

* This feature was added in PRIMER 20.0 and has been improved in PRIMER 21.0,

including making it significantly faster.

|
] —- —
NN NV S L LA AN
Add nodes around spotweld to improve mesh quality ? +’| Add nodes around spotweld to improve mesh quality ?
Second feature line angle Second feature line angle 2.0
Max flange width to skip adding nodes Max flange width to skip adding nodes 25.0
Options for adding new nodes Options for adding new nodes |4 nodes both >
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Adding nodes around spotwelds: Second feature line angle

« The Second feature line angle input
should be greater than or equal to the

Remesh feature line angle and less than

HAZ m eS h reCO n StrU Ct featU re | in e . « Add nodes around spotweld to irnproye mesh quaﬁty |z|

Second feature line angle 20.0

« PRIMER 21.0 has been made more

' i Options for addi od odes both
robust to incorrect user inputs for the BEONY Sor SCchd BoW,Hotes )| & nodes bo >

Max flange width to skip adding nodes 25.0

Second feature line angle.

S Oasys



Adding nodes around spotwelds: skipping connections

« Based on input parameters, adding nodes around spotwelds can now be skipped

|7| Add nodes around spotweld to improve mesh quality ?

Second feature line angle 20.0
Max flange width to skip adding nodes 250

Options for adding new nodes |4 nodes both >

Add nodes around spotweld to improve mesh quality ?

Second feature line angle 20.0

Max flange width to skip adding nodes 250

Options for adding new nodes |4 nodes both >
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Spotweld remeshing: Speed and efficiency improvements

 In PRIMER 21.0 significant improvements have been made to the speed of preserving elements

around a hole, and now the entire process takes only a few seconds.

« All the elements around a hole are identified before remeshing, instead of checking each

remesh shell individually for its position relative to the hole.

 In PRIMER 21.0, the mesh reconstruction stage has been made approximately 10 times faster

than in previous versions.

 In PRIMER 21.0, a complete spot weld remeshing, including mesh reconstruction for a typical
BIW, is now 3-4 times faster than in PRIMER 19.0 and 20.0.

 In PRIMER 21.0 spotweld remeshing using the "Always Align Flat Edge" option is more robust.

« An upgrade to the meshing engine has been made:

» Negative area shells are no longer created during spot weld remeshing.
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Solid Split Tool
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Solid Split Tool - New split method

« A new solid split type “Split and propagate” has been
added under Mesh tools — Split — Solid.

« This splits solids from the selected face and propagates

the split through the solids.

 Three types of split are available:
« Split both axes
 Split with one axis

« Split direction normal to the selected face
« Selecting a face displays a preview of the split.

» The Align selected feature aligns the selected solids.

 Grow out face can be used to select all the elements on a

surface (like the propagate feature in the Coat menu).

Dismiss Restart Help =
Select face to split
Split and propagate » LE‘ Single >
Options..
Mew solids: Highest+1in layer »
Mew nodes: Highest+1in layer »

@ Split bath axes
(O Split with one axis (hexa only)
(O Split direction normal to the face

Grow out face

Visible {unblanked) only

Break angle (degrees)
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Solid Split Tool - New split method

Click on a face of a solid element
(example using 'Split both axes'
option)

S Oasys

Preview the split Press ‘Apply’ to split



Seatbelts Enhancements
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Seatbelt enhancements - Explicitly meshed pelvis slipring panel

« The Explicitly meshed pelvis slipring panel gives you the ability to:
 Quickly modify the initial path of the belt to ensure it fits within the slot of the pelvis slipring.

« Automatically reposition the explicitly meshed pelvis slipring to an accurate location during

the fitting procedure.

 Create X-Sections around the pelvis buckle.

— Expicit sliping Er |
Explicit shpring
Shoulder slipring Pehis slipring
] — Explicit slipring ?2 —[OX Updste feq
Seatbelts ‘ Explicit slipring Forwards/Backwards rotation
1.Define-> 2Fit-»  3.Mesh-> 4.Contact I_I Rotatingpatset 19|
= Shoulder slipring Pelvis slipring Pival centre 36923 L
Auto-refit New Dummy Seftings... Related... Sensitivity e potsz o
Include: M1 <Master file= =] Rotate slip. during fitting Update freq 3 1: ::lh::d;s ll:;t-cm
Fitting BELT definttion: M1/BDEF1 D O mionz
Rotating part set: Pivot Vector: [00 00 00
Define paih Pivot centre: 117123 V| Centre
Accept modified definition Left node: 116934 M
i g 122824 v Sideways rotation
Path Fitting Path Display I R'gm_”ode: I T T
Rotation axis: O vector Ratating pan set o v
u 4] O None @nton2 Lt Stalk left node la v
ni->n ef C
@ Al ments O Basic only el node Stalk right node. ]
Seg N1: [118260  vnp: [117123 ]
O current only pt2 Pt
O ony
i @ Basic + Current Belt direction: @ Shoulder to Pelvis
QO Pelvis to Shoulder
Belt Dimensions Set width, efc
Balt direction O Shoulder to Pehis
X-Sect Offsets Database X-Sect offsels Create X-Section @ Pebiato Shoukder
Fitting Params Fitting Parameters |« create x-Saction
Fitting Opti Fitt " ' Adjust  Automatically adjust base path at slipring
in ions itting options panel
9 Op 9 op p Undo operation and restore previous path point MRS /tometicalty adpuot baos palh ot olpring
Explicit slipring Explicit slipring panel o operation end restore prevoss puth ot
Update adjusted path points after accepting modified belt [w] updte adiusted path points atter accapting madifed belt
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Seatbelt enhancements - Adjust pelvis slipring initial path

- Explicit slipring B —CX
Explicit slipring

» The ‘Adjust’ button in the bottom section of this S —

R . Forward/Backwards rotation Update freq.
panel can be used to automatically adjust the

Forwards/Backwards rotation

. 0o, . . . . Rotating part set:

Pivot centre:

initial path of the belt to fit within the slot of the LT

. . . . . . Right node:
pelvis slipring. This will create two base points at Rotonsxs. @ vector
On1->n2

each end of the slot and adjust all twist handles in (eiailo oo !

the correct configuration.

Top node:

. . . . R R Rotating part set:

« All that is required is the information in the panel
Stalk right node:

and to add a single base point near the top of the

right n.

slipring (avoid creating more than one point near

Belt direction: @ Shoulder to Pelvis

the slipring area) and then press the ‘Adjust’ Opeis to Shouker

D Create X-Section

button.

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

Update adjusted path points after accepting modified belt
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Seatbelt enhancements - Adjust pelvis slipring initial path

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

pelvis slipring.

‘Adjust’
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Seatbelt enhancements - Explicitly meshed pelvis slipring

= Explicit slipring @=0OX
» This panel gives you the option to automatically move

Shoulder slipring Pelvis slipring

the pelvis buckle and slipring during the fitting FovaraBacioards rtaton —

> Sideways rotation

Forwards/Backwards rotation

Rotating part set: gﬁ
p rocess. Pivot centre: [1216025 ]
Left node: [4365871 ]

Right node: 4372295 +|
* You can select if the pelvis buckle should move in the Rolaton axs g
n1->n2

forward/backwards, sideways direction or both e 09 1000

SimU|ta neOUS|y. ' Sideways rotation
o - oot
« Only possible if all required fields are provided. S e
« The ‘Update freq.’ field controls how often the slipring
is moved during fitting, and it is automatically set to 3.
Belt direction: (@ sShoulder to Pelvis
(O Peis to Shoulder

D Create X-Section
Adjust  Automatically adjust base path at slipring

Undo operation and restore previous path point
V Update adjusted path points after accepting modified belt
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Seatbelt enhancements - Explicitly meshed pelvis slipring

Forward\Backwards rotation Sideways rotation

Forward\Backwards rotation rotates the whole stalk Sideways rotation rotates part of the stalk + buckle

+ buckle (black) around a pivot point (red) (black) towards the dummy until contact is made
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Seatbelt enhancements - Explicitly meshed pelvis slipring

Original buckle position: In the fitting process, the pelvis slipring shifts forwards to maintain the belt
in the optimal position within the slot and moves sideways to establish

contact with the dummy. Rotated position:
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Seatbelt enhancements - Improving shoulder slipring rotation

- Explicit slipring a=00x ° The sensitivity setting dictates the reactivity of the
Explicit slipring . . , . e e e
slipring’s rotation. A sensitivity level of 10 ensures
Shoulder slipring Pelvis slipring
— : . : o
(<] Rotate slip. during fiting Undate freq “ ensitvity uninterrupted slipring motion, making it ideal for remote
10

starting points. At lower sensitivity, the pulling of the

Rotating part set:
Pivot centre: 17123 v slipring will automatically stop and restart depending on
Left node: L. . . . . .
Right node: the position of the belt in the slipring slot, improving the
Rotation axis: QO vector L

@nionz | Lot fitting speed.

N1 [118260  viNg: [117123 ¥ node « The number of belt fitting iterations between slipring
Pt2 Pt.1
Bell direction: ©shoulderto Pelvis rotations. A lower value gives a sturdier slipring rotation
(O Pelvis to Shoulder
process, as it rotates more often, but takes longer to fit.
Create X-Section o ) ) )
« Initial belt path points around sliprings can now update
Adjust  Automatically adjust base path at slipring ) ) )
Undo operation and restore previous path point coordinates after the belt path Was acceptEd in the main

| Update adjusted path points after accepting modified belt

panel. Therefore, initial path points can remain

positioned within slipring slots after sliprings are rotated.
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Seatbelt enhancements - User Interface improvements

« Removed the ‘Accept’ button from the ‘Explicit = e —
. . ] . / I} Shoulder slipring Pelvis slipring -
slipring’ panel and used the generic ‘Accept U .
10
button from the main ‘Fit’ panel to save any R g o
Pivot centre: 117123 v CELS
updates from the ‘Explicit slipring’ panel. e —
Rotation axis: O vector
 Deactivated the ‘Adjust’ button when clicked to Oz 1 e rode
N1: (118260  vw|N2: [117123 v| oo o
. . . . elt direction: (@ Shoulder to Pelvis - -
indicate that it can only be used once. It will get T b ot
reactivated if ‘Undo’ is clicked.

Adjust  Automatically adjust base path at slipring

Undo operation and restore previous path point

M Update adjusted path points after accepting modified belt
Adjust Automatically adjust base path at slipring

Accept new path points
Undo operation and restore previous path point
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Seatbelt enhancements - User Interface improvements

: . . B scabers Y

« Expanded the list of editable points
Auto-refit New Dummy  Settings... Related...
Include: M1 <Master file> -

in the 'Define path' panel (from 10 D

I-Be I-Af |-@P Translate Abort Read CSV

to 19 points) to make it easier for Coords [[BZEY Rotate  Tools.. Write CSV

Twist Proj Scale Slipring Reset all
| Advanced Reflect  Delete all

the user to visualise and edit the Pont FxTwst X Y  Z PiNede

E -2501.4 737.2 4406 1201 v
U» x |.-2572.4 690.22 947.35 0 v
data . %b x |-2583.9 637.1 1110.0 0 v
lﬂb x | -2588.1 600.39 1103.1 0 v
% > -2409.9 519.9 964.67 0 v
u» -2344.4 460.45 858.14 0 v
uU» -2272.1 244.33 669.93 0 v
%' x |-2292.9 166.58 599.9 0 v
%P x |-22955 184.14 5893 0 v
U» x |.-2239.2 231.63 625.97 0 v
(V2 -2220.4 307.59 653.08 0 v
uU» -2223.3 452.62 657.57 0 v
u» -2251.6 514.05 646.53|| 26008 v
> -2379.7 663.89 443.79 0 v
é -2457.9 677.54 334.21|| 1298 v
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Seatbelt enhancements - Cross Section for sliprings

- Added an option to create *DATABASE_CROSS_SECTION for explicit slipring, accessible

from Fit — Explicit slipring panel.

- Explicit slipring Bl =[x
Explicit slipring
- Explicit sliprin, ?2 =X
P pring D Shoulder slipring Pelvis slipring
Explicit slipring
Forward/Backwards rotation Update freq. 3 |
Shoulder slipring Pelvis slipring Sideways rotation
S itivit Forwards/Backwards rotation
ensitivity ) Pt 1 Pt2
Rotate slip. during fitting Update freq. ] Rotating partset. 6] Left Right
10 Pivot centre: node node
Left node: 4365871 V|

Rotating part set: Pivot Right node:
Pivot centre- 117123 vl centre Rotation axis: @ vector

Left node: 116934 M Ont1->n2
:

Right node: 122824 v Vector:
Rotation axis: QO vector

@ n1->n2 Left ' Sideways rotation

1118260  viN2: (117123 ] node " Top node: 4365855 B agde FEL2

N1: N2: Pt 2 Pt 1 Rotating part set: D]
Belt direction: @ Shoulder to Pelvis Stalk left node:

OP Ivis to Should Stalk right node: 1215376 ¥

elvis to Shoulder
Create X-Section
right n.
Adjust  Automatically adjust base path at slipring
Undo operation and restore previous path point Belt direction: (@ Shoulder to Pelvis

Pelvis to Shoulder
Update adjusted path points after accepting modified belt o

\:] Create X-Section

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

Update adjusted path points after accepting modified belt

PRIMER OGLSyS



Seatbelt enhancements - Cross Section title & auto-refit

[ seavers
ipaines. 2ri> amesns e © Additional prefix text and auto-refit title update can be accessed from
Auto-refit  Mew Dummy  Settings... Related...
Include: M2 <Master filex - Fit SN X_Section.
Fitting BELT definition: M2/BDEF1 D
e sasmemes | © YOU €an now choose to have additional prefix text for the title of
Path Fittin Path Displa .
OBREE ow *DATABASE_CROSS_SECTIONS created on seatbelts. Options are:
O Basic only

@ All segments

O Only O Current only

@ Basic + Current

« None: No prefix text;

« Automatic: Prefix text based on ISO standard (default);

Database Cross Section offsets Save...

B-Post type sliprings: 200.0

Free & meshed sliprings: 150.0

« Custom: User-defined prefix text.

Retractors: 0.0

Fixed end points: 0.0

« When doing a belt Auto-refit, the title of the existing X-Sections can

Database Cross Section naming

o= now be reused. Options are:

gﬁtﬂf « Update default: Replace default part of the title keeping prefix text (default);
Ag;&g:gtﬂdgi  Replace old: Replace old title with new default title;

SLLLL - Keep old: reuse the old titles.
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Seatbelt enhancements - Sticky points

« If sliprings are not in the correct position, fitting the belt
through a meshed slipring can lead the belt to drifting

sideways and curl up against the side of the slot.

 To avoid this, central path points can now ‘stick’ when they

make contact with the structure. This allows the outer edges

of the belt to fit correctly while the belt's central path stays

close to the initial contact point.

Il
~ Properties...
| Element length

¢ _ Local friction Friction at Pt4 .. 5 SJ;('
;' — Belt stiffness efficient.

sseky i [0 * The #Sticky pts value is the number of points along the centre

| Use previous point
Reset to default

of the belt, in between the current and next path points, that

will stick to the structure.
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Seatbelt enhancements - Mesh Density new Custom mode

 Added a new 'Custom' mode for the seatbelt

mesh density in the ‘Fitting options’ panel JEEEaAEE0 LENHIE
Custom v

that gets automatically selected if the related

Max curve angle: 10.0

properties (Max curve angle, belt length and
Belt length: 4.0

#rows) do not match any of the available P 1

modes, and if they do match a specific mode

this will also be automatically selected.

S Oasys



Crash Test Setup Enhancements
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Crash Test Setup - Barrier Positioning Nodes

Left Node

« Added a new barrier setting component in the

‘Check Nodes’ window that offers two methods

for automatically configuring the positioning
. . ‘ — Check Nodes ? =[x
nodes on the barrier as follows: Ga— Lower Left Comer Node: 140030421
u . . " . . . . Lower Right Corner Node: 140030389 Change Node
« If the “Existing” option is selected, the script will e ——

Right Node

find the corner nodes at the lowest edge of the R e I eI

Left Node

barrier front face (old method);

« If the “New Nodes" option is selected, the script will

automatically create new nodes at the

Mid-point

intersections of the lower front edge and lower

side edges. This can be useful for barrier models

— Check Nodes ?2 =[x

Lower Left Corner Node: 140033761 Change Node

Right Node Lower Right Corner Node: 140033762  WeiiEle RN

Use Default Nodes: Existing New Nodes

(currently sketching nodes and mid-point)

S Oasys

with curved lower corners providing more accurate

positioning results.




Crash Test Setup - Barrier Positioning Nodes

- The mode selected in the ‘Check Nodes’ window can be saved at file scope as part of the Barrier

settings.

« Both methods for automatically configuring the positioning nodes are supported in batch

mode.

« The “New Nodes” option will create nodes at the first available labels, and these will be written
to the barrier include file in the output model. There is no need to save these nodes for use in a
new session as they will automatically be created if the mode is saved to “New Nodes" in the

imported barrier settings.
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PRIMER

Crash Test Setup - Impact angle option

« New impact angle option has
been added for the RCAR Low-
Speed (Front) Case to allow the

user to position the barrier along

the z-axis.

= Crash Test Setup 20.0

2 VEHICLE

1. CRASH TEST

2 =X

Restart Cancel Help

Preferences...

PREVIEW: Low-Speed (Front) (Low-Speed Structural (Front)) |

percentage offset

Mee==5z

height above ground

TEST OPTIONS

Left Impact Right Impact l:‘
Offset (%) |40

Impact angle (degrees):

RCAR Low-Speed (Front) Test regulation details:
- Impact: vehicle propelled into a rigid barrier

- Alignment: frontal

— Initial Velocity: 15.0 +/- 1 km/h

- Barrier: rigid, steel contoured barrier

Create Initial Velocity Card

Magnitude: kmfh v
Height above ground: D

sexvcr | | ST
FILTER BY: Reg.Bodies (all) ¥ Test Types (all) ¥ Custom Groups (all) v
D REQ. CODE TEST TYPE CUSTOM GROUP
ECER42 Slow Speed Rear | Slow Speed Impact (ECE |demo barrier,example set
ECER42 Slow Speed Front | Slow Speed Impact (ECE |demo barrier.example set
EuroNCAP Side Impact Side Impact (R-point)  |demo barrier.example set
EuroNCAP (Obligue Pole Side | Side Impact (Pole) rigid barrier
EuraMNCAP Full Width Frontal I|  Frontal Impact (Rigid) rigid barrier
EuroNCAP Frontal Impact Frontal Impact (MPDB) demo barrier
FMVSS Oblique Overlap Frontal Impact (MDB) |demo barrier,example set
FMVSS 301R Rear Impact (MDB)  |demo barrier,example set
FMVSS 216A Roof Crush rigid barrier
FMVSS 214P Side Oblique Impact (Pole |rigid barrier.example set 0
FMVSS 214D Angled Side Impact  |demo barrier,example set
FMVSS 208 Frontal Impact (ODB) |demo barrier,example set
FMVSS 208 Frontal Impact (Rigid) |rigid barrier,example set 0
IIHS Small Overlap (RIG| Frontal Small Overlap  |RIGHT-hand impact,demao
IHS 1Small Overlap (LEF] Frontal Small Overlap | LEFT-hand impact.demo
IHS Side Impact Side Impact (IRD) demo barrier,demo barrier
IHS Moderate Overlap Frontal Impact (ODB) |demo barrier,example set
R&AR LGWSEeed sRearI LcmSEeed Structural sRe low-speed example set
RCAR. Low-Speed (Front) JLow-Speed Structural (Fro| low-speed,example set
RCAR Bumper Bumper Test bumper.example set
UN-ECE ECE-R95 Side Impact (R-point)  |demo barrier.example set
UN-ECE ECE-R94 Frontal Impact (ODB) |demo barrier,example set
Showing 1 - 22 of 25 results Page 1/2

Custom Groups: low-speed, example set

Save Crash Test. .

Oasys



Pedestrian Markup Enhancements
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Pedestrian Markup Tool - New protocol support

Protocol: GB 24550 202X ¥

_ EuroMNCAPF (Testing Protocol vB.2)
Bonnet leading

« Support has been added for the GB 24550 202X

ma rkup protocol: EUFQNCAP {-I-E'Eting Prﬂtﬂcﬂl \I’g.ﬂj
Bonnet side ref CNCAP (2018)
« Selectable from the protocol list and command line CNCAR (2021)
Bonnet Wrap A GTR / UN R127 (pre 2022)
options; GTR / UN R127 (2022) |
Bumper referen I
, , . GB 24550 202X
« Windscreen zone can be calculated with or without L
an ObSCUFatIOn pal’t, —_ Windscreen Zone Markup Parameters =[x
. . . Obscuration part selection
* If no obscuration part is provided, a pseudo- [ ] Woobscursionpr
obscuration width can be specified to emulate the
. . Beam length 30 for reference line
existence of an obscuration part.
Front line offset 100
Rear line offset 130
Side line offzet 100
Pseudo obscuration width
Cancel
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HIC Area Calculator
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HIC Area Calculator

« Support has been added for UN R127.03, specifically the definition of the windscreen test zone.
« Windscreen test points are identified using the point name prefix ‘W’ or ‘B

« Any input points that have names beginning with ‘W’ or ‘B' will be used to defined a separate

HIC zone when selecting the GTR / R127.03 regulation.

' @
Calc Points  Analysiz Utilitiee Compare / e o 'Y
CALCULATION PARAMETERS

Reg: |GTR/R127.03 ¥ Scale Factor:
RefinCR R1ZT0% | of 230 W Siack
ENCAP v5

High | coNCAP 2021 Fine Grid Size: 10

Bonnet
e o)
Lo Calculate Area Zone

Windscreen
Zone

I

S Oasys



HIC Area Calculator

« The GTR/R127.03 results table includes new rows for the windscreen and bonnet (child and

adult combined).

- Additional hover text has also been added to for the combined row, documenting exactly how

the calculator arrives at it's combined HIC area %.

GTR/R127.03 % Area = 58.4%.

This is calculated by populating the test area with a regular grid of interpolation points (the "small Blobs™).

# of Point= Lows HIC 9% b}r Each interpolation point has an asscoiated HIC value, calculated via interpolation from its nearest input blobs.
, =High
=Low |=Low |# Pointzs | Area For the current result there were a total of 7425 interpolation points used in the calculation:
E'h Il'lj E'E' 5 'E"l"E‘ :!'{' 'E'E'T :!'{' I:I 2186 child interpolation points (viewable by selecting Child points onhy from the Points tab of the menu.)
.i!'-.'lj u |-|: 2? 2-1 E_E_ 3 I:!,-EI 5_4 2 I:!,-E 1 5502 bonnet (child + adult) interpolation points (viewable by selecting Bonnet points only from the Points tab of the menu.}
. . 523 windscreen interpolation points (viewable by selecting Windscreen points onby from the Peoints tab of the menu.)

Bonnet a5 26 |6759% |648% | 1

- For the child zone, 1873 interpolated points had an interpolated value less than 1000 HIC. Thus: 1873/ 2186 = 85.7%.
Windscreen| 4 15 211 % [ 13.4 % 11 For the bonnet zone, 4213 interpolated points had an interpolated value less than 1000 HIC. Thus: (1873 + 2340)/ (2186 + 4316) = 64.8%

. For the windscreen zone, 124 interpolated points had an interpelated value less than 1000 HIC. Thus: 124 /523 = 13.4%.

Combined 29 41 |59.0% |554 % poREre ?

Owerall there were 4337 interpolated peints with values less than 1000 HIC (1873 + 2340 + 124).
giving a combined % area of 4337 / 7425 = 58.4%.
Hover text

In comparizon, just taking the peints in the input file generates: 59/ (59 + 41) = 58.0 %.
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HIC Area Calculator

Calc Pointzs | Analysis | Utilities | Compare

 Following the addition of the windscreen zone, it is now HIC TOOL UTILITIES
Combine From File Lave Settings

possible to input three different user defined perimeters:

Write:  HIC Blobs Perimeter

Bonnet, Windscreen and NCAP. User Defined:

Perimeter] | NCAP | |Windscreen | | Bonnet

waL: [ chidwaL | | CyclistwaL |

« Bonnet and Windscreen perimeters are used to define their

respective test zones as used by the GTR/R127.03 regulation.

Windscreen Zone l
v g

« NCAP is not used any regulation output but does define the

area considered when contouring HIC (from the Analysis

tab), while selecting the NCAP regulations.

« Support for user input WAL (e.g. child WAL to distinguish

child and adult zones) has been improved and is now

more robust than previous versions. User
Bonnet

Perimeter

S Oasys




HIC Area Calculator

- New functionality has been added to the ‘Points’ e Tums ek s omer
IMPACT POINT TOOQLS
tab. Users can now: mEEmmA O
Edit Individual Edit Multiple Edit Mame
» Query Point Data - by selecting a point from the e —
screen, a pop-up menu will display the respective Query Point Data Open Directories
input data.
» Open Directories - by selecting a point from the
screen, the tool will open a file browser window for —  Datacwery =[]
the directory belonging to the point (only possible @ Point name: A_8_0
HIC: 1079.95
when a file path is included in point input data). X = 1819.98
¥=0
Z=105386
Path: C:\&_ PATH
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Closures Setup Tool
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Closures Setup Tool

» The closures setup tool is a new feature in PRIMER 21.0 which is accessible through the

JavaScript menu.
» The intended application of the tool is for vehicle closures (e.g. bonnets, doors, tailgates).

» The tool helps setup a model so that the position of a closure include file can be controlled by a

single *PARAMETER.

 This removes the need to maintain several models of the same closure in different positions

and allows for more accurate positioning.

» The tool supports two types of hinges:
« Simple hinge;

e Four bar link.
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Closures Setup Tool

« For example, the position of the bonnet
or door include file can be changed by
modifying a single *PARAMETER.

S Oasys



Python
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New Python API

« The new Python API will allow you to do most things you can do from the JS API.

« Advantage: the Python scripts run outside the programs: from the same scriptitis
possible to speak to PRIMER, D3PLOT, T/HIS and REPORTER, and to any other software

that has a Python API. It also allows importing any Python module into the script.

* Install the Python packages:

* https://pypi.org/project/Oasys.PRIMER/

/

@ python

« There is comprehensive Python API documentation to help you start scripting.

S Oasys

* https://pypi.org/project/Oasys.D3PLOT/

* https://pypi.org/project/Oasys.THIS/

* https://pypi.org/project/Oasys.REPORTER,



https://pypi.org/project/Oasys.PRIMER/
https://pypi.org/project/Oasys.D3PLOT/
https://pypi.org/project/Oasys.THIS/
https://pypi.org/project/Oasys.REPORTER/
https://help.oasys-software.com/articles/?readerUiPreview=1#!py_api-21-0/title

JavaScript API
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JavaScript API: Behaviour of scripts using windows

« The way that scripts that use windows/GUIs are run has changed in version 21.

« All programs that have a graphical user interface (GUI) use an “event loop” to process any
mouse/keyboard events.

PRIMER has a main “event loop” to process all of the program’s events.

* In version 20 and before, if a script created and showed a window, PRIMER would start a new

“event loop” to manage and process that JavaScript window.

» The script would not return from the window Show() call until the window was hidden/closed.

i.e. showing the window would “block” execution of the script until the window was closed.
« When the window is closed, the script continues.

« When execution reaches the end of the script, the script is terminated.
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JavaScript API: Behaviour of scripts using windows

« For example, in version 20 and earlier, in the following script, “Hello, world!” will not be printed

until the window is closed because the call to w.Show() will not return until the window is closed.

var w = new Window("Test", 0.5, 0.6, 0.5, 0.6);
var 1 = new Widget(w, Widget.LABEL, 0, 50, 0, 6, "Press X to close the window");
w.Show();

Message("Hello, world!");

« When the window is closed the message is printed and the script will then terminate as

execution has reached the end of the script.

S Oasys



JavaScript API: Behaviour of scripts using windows

* In version 21 the behaviour has changed.

« If a script creates and shows a window, PRIMER will *not* start a new “event loop” to manage

and process that JavaScript window.
» The window will now be processed from the main “event loop” in PRIMER.

» The script now returns from the window Show() as soon as the window is shown, and execution
of the script continues.

i.e. showing the window no longer “blocks” execution of the script until the window is closed.
« When execution reaches the end of the script, the script is *not* terminated.

» The script continues running “in the background” as the script has shown a window.

S Oasys



JavaScript API: Behaviour of scripts using windows

» For example, in version 21, in the following script “Hello, world!” will be printed immediately

after the window is shown, because the call to w.Show() returns after the window is shown.

var w = new Window("Test", 0.5, 0.6, 0.5, 0.6);
var 1 = new Widget(w, Widget.LABEL, 0, 50, 0, 6, "Press X to close the window");
w.Show();

Message("Hello, world!");

« When the message is printed, the script will *not* terminate when execution reaches the end

of the script. The script will continue to run “in the background”
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JavaScript API: Behaviour of scripts using windows

« If a script that shows windows continues running “in the background”, and does not terminate

when execution reaches the end of the script, how/when does the script terminate?

A script that uses windows *must* now call Exit to terminate the script.

new Window("Test", 0.5, 0.6, 0.5, 0.6);
new Widget(w, Widget.LABEL, @, 50, 0, 6, "Press X to close the window");

var w
var 1

w.onClose = Exit;
w.Show();

Message("Hello, world!");
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JavaScript API: Behaviour of scripts using windows

[ st [ARS [ Javasorot B

» To find what scripts are currently running N o S

. " . IT} . . File: |Erk\test\javascript\helll:l_wDrlcl_\.fz1.js Y| - i Chworkitestjavascriptihello_world_v21.js
there is a new “Running” tool in the JavaScript crooang AT ¥ temory: (2|

Analysis Tracking Tool Installer
BATCH Crash Test Setup

WI n d OW. BATCH Crash Test Setup Ul

Beam coat

Beam-=IGES

« Any scripts that are currently running will be

Convert LSTC dummy

shown and can be terminated if required. >

create_webgl

cross_section_curve
decomposition_script
Distance_Plotter
Distance_Plotter_Popup
DOE_substitution
Dummy_Finger_Assembhy_Creation_Script
encrypt

Find moved

FMVSS 201U - FMH Impact
FNWS5 226 - Ejection Mitigation
HBW Parameter Update
HIC_Area_Calculator

ICFD Setup
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JavaScript API: Behaviour of scripts using windows

« Why has this change been required?
« JavaScript is used extensively by clients to customize PRIMER and create their own workflows.
« It is also used by us to develop core tools/functionality in PRIMER.

« When multiple scripts are running at the same time, the way this was implemented in version

20 and before was causing issues.

« Scripts had to be closed/terminated in the reverse order to which they were started.
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JavaScript API: Behaviour of scripts using windows

* In version 20 and before, every time a script with a Main event loop.
Process core events

GUI is used, an “event loop” is created to process

the script. Every “event loop” that is created is a

Event loop for script “A”

“child” of the previous event loop.

« For example, the diagram on the right visualises the

event loops in version 20, if script “A” and script “B"
Event loop for script “B”

are both started.

« If the script “A" is closed, script “B” must also be
closed as the “event loop” for script “A” is
terminated, and the “event loop” for script “B” then

has no “parent”.
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JavaScript API: Behaviour of scripts using windows

* In version 21 we no longer create an “event loop” Main event loop.
Process core events

to process each script. Calling Window Show()

returns instead of “blocking”
« The main “event loop” processes everything.

« For example, the diagram on the right visualises
the event loop if script “A” and script “B” are both

started.

« If the script “A" is closed, script “B” can continue

to run as the “events” for it are all processed in | Process events for Process events for
script B script A

the main event loop. ‘\ /




JavaScript API: Cross section

« New member function added: CrossSection.Autosize(). This function autosizes the
*DATABASE_CROSS_SECTION such that it cuts all elements on the plane.

« New class function added: CrossSection.CreateAlongFeatureLine(). This function creates a series
of *DATABASE_CROSS_SECTIONSs along a free edge or feature line, starting at a specified node.

The function also offers options to autosize the cross sections created.

« The constructor’s arguments have been deprecated. The new argument list consists of the
model and cross section type (as before), and a third argument in the form of an object. The
properties of this object argument can define the old arguments, as well as some new optional

properties to control autosizing for _PLANE cross sections
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JavaScript API: Workflows

« An extra optional argument has been added to Workflow.NumberOfModels().
- If defined it returns the number of models that have data for the specified workflow.

 If not defined it works as before where it returns the number of models that have data for

the workflow selected by the user in the workflows menu.

« An extra optional argument has been added to Workflow.ModelldFromIndex().

- If defined it looks through the list of models that have data for the named workflow and

returns the model id of the model at the specified index in the list.

« If not defined it works as before where it returns the model id of the model at the specified

index in the list of models that have data for the workflow selected by the user.
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JavaScript API: Workflows

 New methods added to the Workflow class:
« Refresh() - scans for fresh workflow data;

« ModelUserDataProgramFromindex() - Returns the name of the program that the user data

was written from;

« ModelUserDataVersionFromIndex() - Returns the version of the program that the user data

was written from;

« ModelUserDataBuildFromIndex() - Returns the build number of the program that the user

data was written from.
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Other JavaScript APl changes

« An onHide event has been added to the Window class.

« Added new JS-API class for:
« *FREQUENCY _DOMAIN_RANDOM VIBRATION;

*DAMPING_FREQUENCY_RANGE;

*DAMPING_PART_MASS;

*DAMPING_PART_STIFFNESS;

*DAMPING_RELATIVE.

- Added object types for:
- *DAMPING_MODAL,
« *DAMPING_STRUCTURAL.
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Workflows

Workflows User Data

Automotive Assessments

Energy Check

Entities of Interest

Seismic Workflows
Defined and Undefined Workflows
Virtual Testing
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Workflows User Data

« We have made it easier for you to save Workflows user data to be re-used by multiple models and LS-DYNA runs.

+ In Oasys 20, the JSON user data file written by a workflow tool had to be saved in the same folder as the model/results.
This meant that if you had multiple variations of a model, you had to have copies of the same JSON file in each
model/results folder, which was time consuming if edits needed to be made to the data.

« In Oasys 21, JSON user data can now also be saved in the parent folders of models, meaning the same data can be used
for multiple models. The model folder is searched first, and then parent and grandparent folders are searched for valid
JSON files. Preference oasys*workflow_max_upward_folder_search_depth can be set to control the number of parent
folders that are searched. The default is 4.

- folder 1
- user_data.json

- folder 2

|- model1.key
| - user_data.json)

In this folder structure [right], the user_data.json file in folder 1 will be
used for the models in folder 3 and folder 4, and the user_data.json file in

- folder 3
|- model2.key

folder 2 will be used for the model in folder 2:

- folder 4

|
|
|
|
|
|
|
|
|
|
| |- model3.key
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Workflows User Data

« The scan will also look for user data in a folder named ‘workflow_user_data’ in the model folder and its parent folders.

« For example, in the folder structure below, the user_data.json file in folder 1/workflow_user_data will be used for the
models in folder 3 and folder 4, and the user_data.json file in folder 2 will be used for the model in folder 2:

- folder 1
|- workflow_user_data
| | - user_data.json

- folder 2
|- model1.key
|- user_data.json )

|- model2.key

- folder 4

|
|
|
|
|
|- folder 3
|
|
|
| |- model3.key

« The name of the folder to search can be changed by setting the preference oasys*workflow_user_data_directory_name
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Automotive Assessments

— Automotive Workflow POST 7 |

IN Oasys 21 the assessment | o — E—EET— v BT v * B

EuroNCAP ¥ Driver HEAD LEFT_KMNEE_COMPRESSION
Va I ues an d scores are now Front-passenger NECK RIGHT_KMEE_COMPRESSION
= v CHEST

presented in a table making e

M1 - UZ (mm, t, &}

It eaSIer tO VIeW the rESUItS \f x Structure Assessment Types

A-Pillar
Accelerator Pedal
Brake Pedal
Clutch Pedal

Steering Column

N

@ Graphs on same page @ Owerwrite existing graphs

O Graphs on separate pages C} Append to existing graphs

import ISO-MHUE .
&
Tag| ___Location Assessment Type

W1 Front passenger LEFT_KNEE_COWMPRESSION Max 6.50343 mm 3776
M1 Front pagsenger RIGHT_KMEE_COMPRESSION Max 258155 mm

PRIMER OGLS}/S




Far Side + VTC crash test

 New Far Side + VTC crash test has been added in the Automotive Assessments workflow to

support Virtual Testing.

* Includes support for all 115 channels (Occupants + Structures) required for the Euro NCAP

Virtual Far Side Simulation & Assessment Protocol

Crash Test

Far Side + WTC LU
FFB — Automotive Assessments 7 —Ox

Far Side e === | === N

$ Far Side + VTC ¥ ® LD <Airbag=

==, Flip occupants

Far Side + VTC ”
MDB Regulation O RHD =B-Pillar (non-struck side)=
EuroNCAP ¥ ) =Centre Console=
MPDB - WSID-50M not required
DB 2024 v m . =Contact Dummy-Centre Console=
OB Model Units ‘ =Contact Dummy-Seat=
2 None ¥ ) X =
Side Pole not required not required <Contact Dummy-Seatbel
<empty> I| J <empty> <Driver Seat=
<Dummmy=
not required <Lap Belt (BE)=

<empty=

<= < 12 > =

Save To File Save To Model

S Oasys
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Improved entity selection for multiple parts

= Structure =0Ox

« To facilitate multiple PARTSs selection, new TFTD  Remoe  Resat

Structure

options have been added in the Automotive Aibag

AIRBAG

Assessments entity selection popup: Aibery Kinstic Energy - PICK..
Airbag Internal Energy part SELECT...
1 . Se | ect by PA RT Airbag Hourglass Energy part Select by PART...
Select by SET_PART
Select by INCLUDE...
2. Select by SET_PART CREATE .
SKETCH (0)
3. Select by INCLUDE _—

« Inthe Far Side + VTC crash test, these options
are useful for selecting multiple PARTs for
structural channels like Kinetic Energy, Internal
Energy, and Hourglass Energy, for Airbag,

Centre Console, Driver Seat and Dummy.

S Oasys



Updated support for different occupant versions

« We now support the DYNAmore/PDB WorldSID 50M occupant in versions 4.0, 6.0, 7.6 and 8.0 for left-hand
and right-hand drive.

« We have reviewed and corrected various entity IDs and history titles in occupant JSON files that are

supported in Automotive Assessments workflow. The list of occupant JSON files and corresponding manual

referenced for checking are listed in this table.

S Oasys


https://help.oasys-software.com/articles/project-common-topics/automotive-assessments-primer/a/supported-dummies

Energy Check

. , Energy‘ Check . Hourglass Energy as a percentage of Total Energy
° P | th 250.000 | ; ‘ 5.000
reviously, the : | s
200.000 r 4000
= :
5 =
£ 150,000 r e 3500
Energy Check too
% 100.000 . | i ; . ‘ i r S 2500
= ! ! ‘ ! ! ‘ ‘ 3
! ‘ ‘ ‘ ! ‘ ‘ 2 2000
. g 50,000 1 ] ' 3 : I g 1500
w i T | | ' | ) :
simply plotted total, o0 = |
| ] ' ] | ) ) 0.500
-50.000 f w i i f T i 0.000
0000 20000 40000 60000  80.000  100.000  120.000  140.000  160.00( 0.000 20000 40000  60.000 80000 100000 120000  140.000  160.000

kinetic, internal and Time ne)

Contact Energy as a percentage of Internal Energy

Energy Ratio (Total System Energy)

16.000
hourglass energy e
1.070 € 12.000
=] J
for your model. In % =
y ° & 1040 S g0
& 1030 g 600
w
Oasys 21, the tool o
y ’ 1.000 2.000
079900‘000 20.000 40.000 60.000 80.000 100.000 120.000 140.000 160.00( 0-0000-000 20.000 40.000 60.000 T'BOl?DO) 100.000 120.000 140.000 160.00(
Time (ms) ime (ms
now plots more
— Energy Check ?2 =X

e n e rgl eS, p rO d u Ce S Hourglass Energy is within your tolerance of Total Energy

Absolute Total Contact Energy has hit a maximum of 15.99% of Internal Energy. This exceeds your tolerance of 5%

Energy Ratio (Total System Energy) has increased to 1.09. This exceeds your tolerance of 1%

Model Units U6 (m, t, s) Hourglass Energy Warning %
m O re Display Time Units Milliseconds [ms] ¥ Contact Energy Warning %
L]
Display Energy Units Foot-Pounds [ft-Ibf] v Energy Ratio Tolerance % Recalculate

Plot Parts with Greatest Total Energy (Max6) | 6 | Plot Parts

visual checks, and
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Entities of Interest

* Previously, the Entities of
Interest tool was able to
Only, Highlight and
complete GLB Exports
for selected entities
grouped by Parts or Part
Sets. In Oasys 21, you
can now Zoom In, Colour
By and produce Mixed-
Mode Plots grouped by
Parts, Parts by Set, Parts
by Include and Parts by
Group.

— Entities of Interest 2 =[]X
M1 | Rear Suspension | Parts | 700000,700001 ,700002,70000A
M1 | Steering Wheel | Parts | 450005,450013

M1 | Footwell | Parts | 100166

M1 | Front Bumper | Parts | 260000,260001,260002,600028

M1 | Caged! | Parts by Include | 2

M1 | frontdoors | Parts by Include | 12

M1 | backdoors | Parts by Include | 13

M1 | includerandoms | Parts by Include | 10,11

M1 | grouptest | Parts by Group | 800000

M1 | newinclude | Parts by Include | 24 v
Reset Only Zoom In GLB Export
Mixed-mode plot (SI) ¥ Transparency %

Highlight (Red) v Colour (Magenta) v

The image shown is an SI Mixed-
Mode Plot on the Footwell and
Coloured by Magenta on the
Steering Wheel

S Oasys
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Seismic Workflows

Oasys 21 features new tools to power two of the most common seismic analysis workflows:

Storey Drift

In PRIMER, define drift nodes at different
locations, for each storey.

In T/HIS, storey drifts are plotted for each
location defined.

Storey Drifts
1

TBoo g / T Levee VR B
E ) Vi 4
i I X
16.00 & W L \ K
iy e '
[ il evel 5 N \
1400 M \ \“ \ \
/ i RY \ \
/ Sl VA \
& 1200 { 1 ol T )
¢ \ ; o /
= b
Z 1000 | ) o f/
5 \ | 1ot I
g 800 \
: \
TS \
400
200 '
D
T T T T T
04 02 00 02 04
Drift Ratia (%)
MUSW (+DRX) — =~ M1SW (-DRY)
—— M2ISW (+DRX) - - M2ISW (+DRY)
—— MISW (+DRX) MSW (+DRY)
—— SW (Ave of +DRX) SW (Ave of +DRY)
—— M1/SW (DRX) M1SW (DRY)
—— MZSW(DRX) M2ISW (DRY)
—— MISW(DRX) MISW (DRY)

= SW(Ave of -DRX) ==+ SW(Aveof -DRY)

The Workflows can process
a single model or a sweep
of LS-DYNA runs for a set
of ground motions.

Storey Force

In PRIMER, define DATABASE_CROSS_SECTIONS
for selected structural members grouped into
SET_PARTS, for each storey.

In T/HIS, storey section forces are extracted for
the cross-sections defined.

Storey Shear along X-Axis
1 1 1 1 1 1 1 1 1
Level 6
1600 ]
14.00
9
]
% 1000
5 800
g Vi
400
200 \ \\
0.00 :
T T T T T T T T T
-80.0 600 400 00 400 600 800
Shear Force (N) (x1E+6)
———  MiElementTag ALGroupTagAll (+FX) M1/ElementTag All GroupTag Column (+FX)
——— M2ElementTagALGroupTag:All (+FX) M2/ElementTag AllGroupTag Column (+FX)
———  M3iElementTag ALGroupTag All (+FX) M3/ElementTag All GroupTag Column (+FX)
—— ElemeniTag All GroupTag Al (Ave of +FX) Elemen(Tag All GroupTag Column (Ave of +FX)
M1/ElementTag AL GroupTag All (-FX) M1/ElementTag All GroupTag Column (-FX)
——  M2ElemenTag AL GroupTag Al (-FX) M2/ElementTag All GroupTag Column (-FX)
—— M3ElemeniTag ALGroupTag All (-FX) M3ElementTag All GroupTag Column (-FX)
—— ElementTag All GroupTag All (Ave of -FX) ——— ElementTag:AlLGroupTag Column (Ave of -FX)




PRIMER

Seismic Workflows

You can also generate automated reports with the REPORTER templates provided:

P

Storey Drift

Seismic Analysis

SwW Drift along X

Starey Dr#t along X-Axs

. Levwis

.
TR

Lover

H

Lover

F
% &
P
Eevabon (mem) (1E+3)
8 B
i

=

a0 20 R 1o 20 30

00
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Defined and Undefined Workflows

The Workflows menu has been split into two tabs:
« Defined Workflows - shows workflows that can be run in T/HIS and have the required data

« Undefined Workflows - shows workflows that could be run in T/HIS, but don't have the require data

— Workflows T =[x
Dismizss Open Menu Automaticalhy :'

Defined Workflows Undefined Workflows g

Expand all Collapse all Clear
[=] User Data Required
True
[=] Action
Manual

[=] Sector
Automotive Automotive Assessments

Any
Seismic
[=] Program
D3PLOT
THIS

S Oasys



Defined and Undefined Workflows

Selecting a workflow in the fr ﬂ?\

Undefined Workflows tab will . — —— - Eneray Creck 2 =0x

Dismiss Open Menu Automatically l:‘ Model Unit System None v
. Fitters. Undefined Warkflows I Display Time Unit Seconds [s]
open the model in PRIMER and — [ T
[E] User Data Required Display Energy Unit Joules [J]
Hourglass Energy Warning

] Action

start the workflow to select the

required data.
In T/HIS, a window will open

telling you to press Refresh

when the data has been saved. || _ M“

This will update the Workflows - .
menu, moving the workflow to e e e e e o
the Defined Workflows tabso = ™ :zzﬁ“tza‘u’:d;::Eih:°:;n:°:hf%3:123.5;;"$2“::5fdszsfs

it can be run in T/HIS. \ /




Virtual Testing
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Virtual Testing

At Oasys Ltd., we are working on software features to support the upcoming Virtual Testing
Crashworthiness protocols. The first protocol to be introduced is the Euro NCAP Virtual Far Side
Simulation & Assessment Protocol, with C-NCAP and others to follow soon.

Oasys 21 contains a set of integrated and complementary Workflow tools to power your Virtual
Testing CAE workflows:

- Automotive Assessments (now includes support for the Euro NCAP Virtual Far Side protocol)
LS-DYNA to ISO-MME

Workflows 2 =[x
SimVT | Create Workflow Definitiol Manage Model Workflows

Available Workflows
Euro NCAP VTC Quality Criteria > L L

EAt - : | ;
Euro NCAP VTC Videos ‘g

[=] Sector
Automotiv
Virtual Testing

Euro NCAP VTC Quality Criteri

||||||

[E] Program
D3PLOT
T/HIS

SimVT Euro NCAP VTC Videos

S Oasys



https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf

Virtual Testing

Virtual Testing presents several challenges for CAE workflows:

Q1. Good correlation is moving from beneficial to mandatory. As CAE teams, we can no longer rely on conservative assumptions. How do we
ensure that physical tests perform as predicted?

Al. SimVT is a powerful new tool for correlation analysis, providing flexibility, and the ability to interrogate correlation results in detail, to help you
understand your models’ accuracy, robustness, and sensitivity.

Q2. How do we ensure that the format and quality of information is sufficient when submitting results to Euro NCAP? How to avoid rework and
resubmission?

A2. Use the Euro NCAP VTC Quality Criteria tool to ensure your models meet the required standard. Use the Euro NCAP VTC Videos tool to provide the
video evidence required. Use the LS-DYNA to ISO-MME tool to export your results data in the required format.

Q3. CAE teams will need to work more with physical test data, and safety teams will need to work more with simulation. We will also be dealing
with more metrics than ever before. How do we improve collaboration and processing?

A3. The LS-DYNA to ISO-MME tool provides seamless transition between simulation and test formats. SimVT supports test data stored in ISO-MME format
as well as a configurable CSV format.

Q4. How can we manage the large volume of data and processing required for Virtual Testing?

A4 SimVT helps you summarise the correlation analysis results for all the occupant and structures data channels, as well as providing the ability to sift
through the data in more detail. Other tools include REPORTER templates to automate the processing of data. Results tables, graphs and scores can be
exported in various formats to link with your team'’s data management tools and processes.

PRIMER OGLSyS




Virtual Testing

* All the new Virtual Testing tools can be
accessed from the Tools — Workflows
menus in PRIMER, D3PLOT and T/HIS by
filtering for Virtual Testing.

« REPORTER templates can be found at
File — Open Library Template... by
selecting the Automotive tab and filtering
for Virtual testing.

Workflows 2 =X

Create Workflow Definition Manage Model Workflows

Expand all Collapse all Clear

(=] Action

=

Manual

] Sector

Automotive

~

Euro NCAP VTC Quality Criteria

Virtual Testing

ARY

Seismic
[E] Program

D3PLOT

T/HIS

Euro NCAP VTC Videos

Library Templates
P ——

v Regulation -

[ Euro NCAP ‘ .
.

 Protection Euro NCAP VTC Quality Criteria Euro NCAP VTC Videos LS-DYNA to ISO-MME
[ Adult occupant
[] pedestrian

Selected template:

“ Barrier/impactor

\

Add library...

S Oasys



LS-DYNA to ISO-MME

« “LS-DYNA to ISO-MME" is a new Workflow tool to convert LS-DYNA results into the ISO-MME
format specified by the Euro NCAP Virtual Far Side protocol.

« Automotive Assessments workflow user data removes the need to manually map LS-DYNA

entities to ISO-MME channel codes.

1.

In PRIMER, populate all the fields
required by the Euro NCAP protocol.
Contact data and Distance between head
CoG and excursion lines can be populated
automatically. When you save these, you
can reuse the settings for subsequent LS-
DYNA runs.

. In T/HIS, perform the export to ISO-MME

format. Solver and simulation information
can also be populated automatically.

eeeeeee

Customer test ref number:
Customer project ref number:
Virtual testing ref 1D

Test date:

ISO-MME farmat-

Title:

Regulation
Type of data source

Dummy Simulation Model Specification:
Reference to Dummy Maodel Qualificati

D

LS-DYNA to ISO-MME

|F side
Oasys LS DYNA Environment
[pasys

|
|
[Euro neaP |
[oo1 |
[1234 |

FS_Pole_75_x-ref z-ref 50M_Sim_1

O Today
oz ]
16
[Euro NCAP 2024

|Far side VTG
[

fon:  [WSID 50M v7_6.pdf

Required output channels CSV:

Save to file Save to mode

|
|
. |
[wsip s0m 7.5 |
|
|

|NCAP7\!TC7(Dhanne\s\EuroNCAPﬁVTCﬁLHD csv|

Contact Type between dummy and seat

|szs SOFTO nu=0.2

Contact Type between dummy and seatbelt:

[s25 SOFT1 nu=0.2

=0Ox

Vehicle data

Name: |TUG
Reference number: |1234
Longitudinal velociy: |20
Lateral velociy: |12
Mass: [1000

Distance between head CoG and ex

Distance between head CoG and green line (in metres):
head CoG and yellow line (in metres):

Distance between

Distance between head CoG and orange line (in metres):

Distance between head CoG and red line (in metres):

- Textbox fields with this colour are re

Note that all fields are re

quired for successi
quired to conform to the Euro NCAP VTC pratocal

0.520

ful LS-DYNA to ISO-MME

S|[o S
= =
2 5
S| & =

H

uuuuuuuuuu




LS-DYNA to ISO-MME

* The LS-DYNA to ISO-MME Workflow can be automated using the REPORTER template
provided. The report generated contains a summary of the ISO-MME file information

and individual channel graphs.

PRIMER

LS-DYNA to ISO-MME

00000 0 o i el vl s i i
1 1 1 1 1 1 ! !
Dmscripticn 1.0 y 1 ' \ H
Test Name Far side 0.8 B
Laboratory Name Oasys LS-OYNA 06 L
Customer Name Euro NCAP : i
Customer Test Reference Number o001 LS-DYNA to ISO-MME N
Customer Project Reference Number 1234 LS-DYNA to ISO-MME -
Virtual Testing Reference ID FS_Pole_75 - 2-ref SOM_Sim_ - - - - B
= Solver Information Simulation Information
e of Test Sidelmpact
150-MME FormatVrsion s N o N | e O ' A | v M| Jomnataotts | T
" - Solver Name LS-Dyna Number of CPUs. 3z . . . E i
Subdype ofTest AL Dummy Front Left Head WS Angular Velocity Longitudinal (X) Unfiltered
Regulstion Far side VTC Sover Version e-dyna_mpp_s_R11.2.2 Time step setting 6.76880-8 5 : A : < ; ; A
Test Date 30/01/2024 Solver Precision P Contact Type between dummy and seat 525 SOFT0 ru=02 35.0 \ \
Title Euro NCAP 2024 Platform Name Xeonbd System Contact Type between dummy and seatbelt 525 SOFT1 nu=02 30.0 ! ' ! . 22 T ~ 18
Type of data source Simulation b of cormacts wsed in the ol Sissbifion sélup. 39 . : : I e L
Dummy Simulation Model Specifcation WSID 50M v7.6 Vehicle Data Nuniber of elements 1796163 25.0 1.000
Reference to Dummy Mode Qualification Documentation  WSID 50M v7.6.pdf Mas of 150 3bop. bovad o qaally hackd) 243 20,0
:slmu bvnmnm::: .n:g.: I:nr :.:: p— e Mass of camemy in by A oy
istance between he and yellow line ! 0
Reference number 1234 Mass of seat in kg 2
Distance between head CoG and orange line orre =
Longitudinal veledity 20 Ma of sied in kg w 10.0 7
Distance between head CoG and red ine 05 2 :
Lateral veiod @ Mass of centre console in kg 2
- 5.0
Mass 1000 :
Requred cutput char (oY T PR S S| N~
utput deectony dyna,_t :
-5. T T T T T T T
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160
---- 11HEADOOOOWSAVX0
Modes 1k
Required cutput channet CSV | ar nannels: "

LS-DYNA to ISO-MME

Oasys



SImVT

« SImVT is a powerful interactive tool for correlating simulation data vs test, or indeed
any combination of: LS-DYNA models, ISO-MME data or CSV data.

« SImVT supports the Euro NCAP Virtual Far Side Simulation & Assessment Protocol and

can be used to identify sensors that fail to pass Validation Criterion 1.

Confirm setup Investigate results

(SECTRE ey =

Map LS-DYNA entities to
test data channels using
Automotive Assessments

ox|

r: iy | Ay v b gy (it
- |
ﬁ P
- it |
: .
. - L
e 7 e —

The SimVT Workflow
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PRIMER

SImVT

« SIimVT seamlessly aligns simulation curves

=[] —(@» roting Display Auto_Blank¥
O00WSFOXO0 | Comidor
L 1 1 1 1 1 1 1

=0

to tests using ISO-MME Channel Codes.

 You can create custom rules for pairing -

8.000

4.000

approximate matches. S

T
Force (x1E+3)

« Hundreds of correlations are achievable N
with a single click. o i e
~0 —(G&® roting Display  Auto_Blank¥ [Lock
- Results are displayed in a table and can be T 8
exported to CSV. e
» Graphs of all correlations can be easily N e
plotted and navigated. S

« Settings files can be saved to restore
previous sessions.

T T
0100 0.120

Time

T
0140

T
0160

SIMVT - Correlation Table (ISO/TS 18571:2014)
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= ‘SImWT - Plotting Controls.

Virtual Pages

ot corridor graph Change

[ Piot cross correlation graph Layout

[[] Add scores to legend
[] Add methed to legend

Graph Tree

Expand  Colapse
ElPage 1
[ Corridor
(M1 vs T1) 11SEATO00OWSFOXD
(M1 vs T1) 11SEATO00OWSFOYD
(M1 vs T1) 11SEATO00OWSFOZO
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—Ox
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Euro NCAP VTC Quality Criteria

 “Euro NCAP VTC Quiality Criteria” is a new, convenient tool for assessing the quality
criteria specified in section 6.1 of the Euro NCAP Virtual Far Side protocol.

Full Setup: Hourglass Energy vs 10% of Maximum internal Energy WSID Bummy- Hourglass Energy vs 10% of Maximum Internal Energy Full Setup: Percentage Added Mass

£0.000 1.000

5.000
0500
4.000
40.000

0600
3.000

Percentage

0.400

20,000 2000

Energy (x1E+6 m))
Energy (x1E+6 m))

0200 1.000

1. In PRIMER, select the model entities
required for the quality checks, and
the relevant model and display units. e T g e e
Saved user data can be reused for

0.000 0.000
0.

Internal Energy of Dummy

H-Point Node: Z Displacement in the First Sms of the Simulation Simulation Time vs Maximum Head ¥ Displacement Hourglass Energy Divided by Internal Energy

subsequent LS-DYNA runs. P L LE T
2. In T/HIS, the quality checks are —

0.001

1 1
I I

0135 0140 0145 0.150 0155 0.160 0.165

Time {ms) Time () Time (s)

. .
Ca | C l I | ate d I I ' I I ' I e d I a te | G ra | I S —— ZDisplacement of H-Point Node — Head Y Dispiacement —— Full Setup: Hourglass / Internal Energy —— Skd: Hourglass / Internal Energy
. O Time of Maximum Head Displacement ! E

o
0.000 1.000 2.000 3.000 4.000 5.000 £.000 0000 0020 0040 0.060 0080 0.400 0120 0140 0.160 0.180

—— WSID Dummy: Hourglass  Internal Energy O Time of Maximum Head Displacement
= Seat: Hourglass / Internal Energy

illustrate the results of each check. A - B » =X
I e e g B W Covonrt | TesiDeserpion | Lmt | Resut | |
t b I H t h th = ! ! ! ! ! ! ! Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy 5198.5 2808.9
SU m ma ry a e a ppea rSI WI e § 2.000 "“: “‘:“‘:‘“‘:“‘:“‘:‘“‘:“‘ WSID Dumnmy Maximum Hourglass Energy < 10% of Maximum Internal Energy 99.525 7.4005
. . é o f - - i _ 7:7 _ L _ J _ 7:7 _ :7 _ J o Full Setup Maximum Added Mass (%) < Total Model Mass at the Beginning of the Simulation 5 0.25627
(o) pt] on to Wr]te th e resu |tS tO a CSV | g | | | | | H-Point Node Z Displacement (mmj in the First Sms of the Simulation 10 0.00015197
e Full Setup Maximum Head Y Displacement + 20% < Simulation Time o.18000 | o0.15000 [
f' | — Time (5) Full Setup Hourglass Energy Divided by Internal Energy at Maximum Head v Displacement 0.056812
I e ° - gﬁ"‘%ﬁgg"';f: WSID Dummy |~ Hourglass Energy Divided by Internal Energy at Maximum Head " Displacement 0.0058697
Seat Hourglass Energy Divided by Internal Energy at Maximum Head % Displacement 0.016593
Sled Hourglass Energy Divided by Internal Energy at Maximum Head % Displacement 0.050401
WSID Dumnmy Maximum Added Mass 0.059294
Seat Maximum Added Mass 0.65736
Sled Maximum Added Mass 3.1807

Model Units: U2 (mm, 1, 5)
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Euro NCAP VTC Quality Criteria

» The Euro NCAP VTC Quiality Criteria Workflow tool can be automated using the REPORTER

template provided.

Euro NCAP VTC Quality Criteria Euro NCAP VTC Quality Criteria

“Maximum Hourglass Energy of full setup must be <10% of maximum Internal Energy” 5.1985e+6 2.8089e+6 “ 54033

[ component _testDeseipton | v ] _umt_ | Reut | Full Setup: Hourglass Energy Compared to 10% of Max Internal Energy
Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy 2.808%+6 5.1985e+6 _ 60.0
WSID Dummy  Maximum Hourglass Energy < 10% of Maximum Internal Energy 7400.6 99525
Full Setup Maximum Added Mass (%) < Total Model Mass at the beginning of the simulation 0.25627 5 - 500
H-Point Node  Z Displacement (mm) in the first 5 ms of the simulation 70.006 10 ; 40.0
Full Setup (Time of Maximum Head Y Displacement) + 20% < Simulation Time 0.15 0.18 E
Full Setup Hourglass Energy divided by Internal Energy at Time of Maximum Head Y Displacement 0.056812 [monitored] [monitored] i 300
WSID Dummy  Hourglass Energy divided by Internal Energy at Time of Maximum Head Y Displacement 0.0056697 [monitored] [menitored] g 200
Seat Hourglass Energy divided by Internal Energy at Time of Maximum Head Y Displacement 0.016593 [monitored] [monitored] |-|=-| :
Sled Hourglass Energy divided by Internal Energy at Time of Maximum Head Y Displacement 0.060401 [monitored] [monitored] 10.0
Dummy Maximum Added Mass 5.9294e-5 [monitored] [monitored]
Seat Maximum Added Mass 0.00065736 [monitored] [monitored] oo 0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160
Sled Maximum Added Mass 0.0031807 [monitored] [menitored] Time
mmm HG_E. - Whole Model
| .E_ - Whole Model

Model | C/Usersharry.granam/Documents/Work/QualityCheck far_sice_Pole 2022.key
v Model | C:/Users/harry.graham/Documents/Work/QuialityCheck/far_side_Po; N -
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Euro NCAP VTC Videos

« The Euro NCAP VTC Videos Workflow tool helps you calculate the views and export the videos
specified in section 5.2.1 of the Euro NCAP Virtual Far Side protocol.

» The tool attempts to calculate the
camera positions automatically

Euro NCAP VTC Videos

based on model entities you
define in PRIMER. You can then
adjust and save the views in
D3PLOT to be reused to capture
the videos for future LS-DYNA
runs. The whole process can be
automated using the REPORTER
template provided.

S Oasys
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Miscellaneous
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Selection Options for Clipboard

— CLIPBOARD H—L
Dismiss Select model Refresh display Help » By default, Find referenced items:
Clipoard for model 1 ()
Emply clipboard Contents * propagates to junior items e.g. parts > elements;
- (ADD) - (5UB) () Show in model . o .
@ Show in clpboard « finds any latent entities e.g. part > mid,;
Delete contents CONTACT (1) =
S DEFINE_CURVE ™ v « finds attached mass.
List contents MATERIAL (1) .
Renumber contents NODE 1) — ) .
Save as model PART (3) v ¢ NeW Optlons'
Save as group SECTION (3} v
Wi keywrord fie SET_PART @ v * Propagate to set if item in set (or all items) selected;
SHELL (58) ¥

Wove to include file

Werge nto mode * Propagate to senior item to which selected item xrefs

Move to assembhy

_Findrefronced tems | With these options Initial selection
Sub-model from Visible l:' Prezerve Includes DEFINE_CURVE 1) v
— Find Referenced tems — of Part, selects Set Part which in MATERIAL (1) v

(") Do not propagate to sets NODE an v

O PrupagatewhenALL'rt.ernsufsetselected turn S€|eCtS Contact.

(@ Propagate when ANY item of set selected PART (1) ¥
Propagate selection to senior tems Default Se|ectI0n Only glves What SECTION (1) ¥
[ ] Propagate MATL SECT, etc = PART SHELL (58) A
[ Propagate NODE = ELEMENT “belongs” to Part
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High order elements - Check and adjust

Higher order elements are Parabolic and cubic elements, shells and solids with interpolation nodes.

A model check gives a warning if an interpolation node is not on the straight line joining the 2 corner nodes.

This is not necessarily wrong (e.g. curved surfaces), but if desired, the nodes can be adjusted to the mid

point position.

This can be done using the new Interp. Nodes button available in shell and solid panels:

2 X
Select shells to modify x ;
Create Delete List Split'combine , - -
Copy Keyword Check  Mormals/Align £ .
Bk
Modify Sketch  Renumber e - -y
P * 7 o’
Interp. nodes oy a B~ y
e Ak Sk y
Adjust nodes v X \\\*7,. ¢/ A 4 "\\?I : ¥
Tolerance | 1.0 e — CELECT SHEL 7 {{D / L / Ry
Y B
Save to oa_pref [ All ENone S 2 X + . 2 I
\\“\_t ; ; Tae =
OBJECT TYPE # ; « A
PART... ¢ * 5 y
SHELL... . i T

S Oasys



Support for *CONSTRAINED HyperMesh components

« Added support for processing HyperMesh Components formed of *CONSTRAINEDs
when reading in a LS-DYNA .key file containing HyperMesh comments (previously

PRIMER only supported Components formed of *PARTS).

« Now all $HMNAME COMPS, $HWCOLOR COMPS, and $HMCOLOR COMPS comments
get preserved when read into PRIMER, and all *CONSTRAINED instances get added to
their corresponding PRIMER groups and assemblies as listed in the $HMASSEM

comments.
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Lock Connections in Mechanism Positioning panel

 You can now Lock or Unlock Multiple

: : : : : : : o 7 X
connections in the list with a single click, via selected IMECHT Tor ANALYSE
Accept Accept and save Global Accuracy
the “Lock Connections” popup menu that | st _ -
{:} Rotate Angles Explain Options..
C} Drag Assemblies Resat all SavelRetr
has been added to Lock button: Q) Postion Points R
@ Connection list Set colour by assemy
« All: Locks all the Connections; ST e
| ! Line from Headrest to Seatback LINE Lock Connections
. . . Hinge from Seatback to Seatbase HINGE All
* None' UnlOCkS a” the ConneCtlonS' Line from Sliding rails to Fixed rails LIME Mone
Line from Sliding rails to Fixed rails LINE Reverse
» Reverse: Reverses the current Lock/Unlock Hinge from Rear link to Siding rals  HINGE Move  Sketeh
Hinge from Seatbase to Rear link HINGE Move Sketch

Sketch
Move Sketch
Move Sketch

selection for all the Connections. Line from Headrest to Seatback LINE
Hinge from Sliding railz to Front Link  HINGE

Hinge from Seatbase to Front Links  HINGE

L1 I&] |
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Parameters

« Parameter edit panel can now be opened from the part tree.

- MODIFY PARAMETER M1 70X
o D Reset Al Check /' Sketch Usage all
Opts v| Blank | Unblank | Only | Sketch || Include | % Cancel
S Modify PARAMETER {model 1)
Create new... Include file policy on Create: Use current layer ¥
ESSEZT;;} Filter: I:I Clear sorting
NODE (12) _— Name Type  Value  EXP LOC MUT TYP NECO incfle Usage Xeefs Sketch Resel goone
Eig?t;i:ER L |param1 ||I "’|| 1 | I:' I:‘ I:‘ I:' I:' Edit... parame Usage Xrefs Move $
[H]PART (6) Edit |param2 ||R 1'|| 1.0 | I:' I:‘ I:‘ I:' I:' Edit... parame Mave $
F] PERTURBATION Delete lparam3  |/C | test [CI T ] ] Edite parame Move
RAD_ENC_GRP (1 paams |0 [ 1 ([ ][ ][ ]w]] ] Edits parame Move
] EHRAIL ) |param5 ||I ‘r|| 1 | I:' I:‘ I:' I:' Edit... parame Usage Xrefs Mave $
EIRIGIDWALL (17) |param5 ||I ‘r|| 1 | I:' I:‘ I:' I:' Edit... parame Usage Xrefs Mave $
List |param7 ||| v|| 1 | I:' I:‘ I:‘ I:' Edit... parame Usage Xrefs Mave $
Cut entities |expr1 ||I 1'|| 2 | I:‘ I:‘ I:' I:' Edit... parame Maove $
|expr5 ||I ‘f|| 2 | I:‘ I:' I:' Edit... parame Maove $
|expr6 ||I ‘r|| 2 | I:‘ I:' I:' Edit... parame Mave $
« Parameter names starting with an underscore are now permitted.
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Preferences
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New Preferences

primer¥*initial_view_orientation Sets the initial view of the graphics window in which PRIMER
oasys*initial_view_orientation opens (Individual program preference takes precedence)
oasys*workflow_only use_specified_directory Only scan location set by preference
oasys*workflow_definitions_directory for Workflow definitions
(if it is set)
oasys*workflow_user_data_directory Name of a folder to search in for workflow user data
oasys*workflow_max_upward_folder_search_depth Maximum number of folders to search up to look for workflow
user data
primer*beam_orient_vector_min_angle Minimum angle (radians) between beam axis and orientation
vector below which it should be flagged as error
primer*allow_bolt_at_hole_convert_to_hexa_weld Allows conversion of bolts on holes to single solid weld
primer*contour_ramp Contour ramp colour option
primer*geometry_highlight_failed_surface_boundaries When TRUE, trim curves of geometry surfaces that failed to

render are copied to a new model and drawn

primer*geometry write_tessellation_error_log When TRUE, error messages related to geometry surface
tessellation are written to a log file in the same directory as the
parent model
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New Preferences

primer*geometry_add_failed_surfaces_to_clipboard When TRUE, surfaces that have failed to render will be added to
the clipboard

primer*geometry_curve_max_edge_length_factor Max edge length, as a factor of the model diagonal, for
segments used to draw geometry surface trim curves
primer*geometry_curve_min_edge_length_factor Min edge length, as a factor of the model diagonal, for
segments used to draw geometry surface trim curves
primer*geometry_surface_max_edge_length_factor Max edge length, as a factor of the model diagonal, of trias
used to draw geometry surfaces
primer*geometry_surface_min_edge_length_factor Min edge length, as a factor of the model diagonal, of trias used
to draw geometry surfaces
primer*geometry_element_max_separation_factor Max separation, as a factor of the model diagonal, between the
centres/edges of trias, used to draw geometry surfaces, and a
surface
primer*graticule_mode Graticule mode - 2D/3D
primer*label_background Label background display
primer*include_file_exceeds_80_char_warning Message handling when include file exceeding 80 char is read
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New Preferences

primer*read_set_collect_include_trans

primer*warn_set_collect_include_trans
primer*permit_duplicate_edit
primer*mat_68_write_all_cards

primer*nastran_read_retain_parabolic_nodes

primer*nastran_read_convert_2 noded_RBE2_to_weld

primer*nastran_write_continuation_strings
primer*nastran_write_merge_overlapping_nrbs

primer*nastran_write_process_mat169_into_new_parts_by_
thickness

If *SET_COLLECT in *INCLUDE_TRANSFORM with IDSOFF is
unreferenced remap references

Warn if *SET_COLLECT in *INCLUDE_TRANSFORM with IDSOFF
non-zero may have errors

Whether or not to allow a 2nd and subsequent editing panel on
the same entity

As of version 21, MAT_68 optional cards are no longer written,
set to 'TRUE' for reading MAT_68 into older versions of PRIMER

Retain mid-side nodes for parabolic solids and shells

ON (def) to convert 2-noded RBE2 to Constrained_Spotweld,
others to Constrained _NRB.
OFF to convert all RBE2 to Constrained_NRB

Write continuation strings
Merge overlapping Nodal Rigid Bodies before Nastran write

Split adhesive parts into different parts containing solids of
similar thickness
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New Preferences

primer*nastran_write_convert_tied_contact_to_RBE3

primer*nastran_write_contact_rbe3_placement

primer*nastran_enable_rotational_dof on_RBE3_shell_nodes
primer*nastran_write_suppress_rigid_elements
primer*nastran_write_rigid_element_limit
primer*nastran_write_translate_matl_with_uncalc_poisson_
ratio
primer*nastran_write_poissons_ratio

primer*nastran_write_mat67_with_cbush_stiffness_values

primer*nastran_write_cbush_prop_tkr/tks/tkt/rkr/rks/rkt

Convert DYNA tied contact to RBE3

RBE3s created from tied contact written to same include as
element of dependent node, element of independent node, or
of Dyna contact

Consider rotational d.o.f on RBE3 nodes attached to shells
(default is translational only)

Do not write elements when rendering rigid part into Nastran
use CONM2 instead (unconditional for Part_inertia)

If n.gt.0 rigid parts with numel.gt.n will be written using reduced
RBE2, otherwise all (external) nodes are included

apply user value for Poisson ratio if it cannot be calculated

Value of Poisson ratio that will be used for materials with
undefined Poisson ratio

MAT67 written using 6 stiffness values as defined on Nastran
writeout properties panel

Values of cbush stiffness that will be used while writing MAT_67
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New Preferences

primer*vis_menu_position Position of the Vis menu - graphics area or docked to parent
primer*orient_constraint_with_node Orient whole constraint when any node is oriented
primer*any_coord_clamp_zero Any nodal coordinates less than this |clamp value| will be set
to zero during output
primer*trans_coord_clamp_zero Transformed nodal coordinates less than this |clamp value|
will be set to zero during output
primer*dp_genio_prec_gui General DP values in GUI data fields: number of significant
figures to use
primer*dp_genio_prec_10/16/20 General DP values in 10, 16, and 20 wide fields. It specifies
number of significant figures to use
primer*dp_ncio_prec_gui DP coordinate values in GUI button fields: number of significant
figures to use
primer*dp_ncio_prec_10/16/20 DP coordinate values in 10, 16, and 20 wide fields. It specifies
number of significant figures to use
primer*tied_rounding How tied values exactly between upper and lower bounds will
be rounded
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New Preferences

primer*script_copy_nonexistent_include_warning Whether to show a warning if a keyword is copied into a non-
existent include

primer*belt_xsec_naming_convention Database Cross-section naming convention
primer*belt_xsec_custom_pre_text Additional pre-text for Database Cross-section e.g. Dummy 1
primer*belt_growth_percent Permitted %age growth of belt element length during fitting
primer¥*initial_belt_readjust_accept Readjust initial belt points around sliprings after accepting belt
path
primer*belt_buckle_rot_iter_per_mode Number of iterations per buckle rotation mode
primer*belt_refit_xsec_rename Rename Cross section titles when doing a belt auto-refit
primer*undo_align_elements Turn on/off undo of aligning elements
primer*undo_parameter_change Turn on/off undo of changing parameters while renumbering
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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
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