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Recent Developments in Oasys Software

and Barrier Models

Richard Sturt - Arup
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|

¢ Introduction — software products and releases
¢ PRIMER update

e Post-processing — brief demo

e Barrier model update
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Oasys software products | Ousys S, Software 8
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Software Releases so far during 2007 |

e 2006 — Version 9.2

e Feb 2007 — Primer 9.3 RC1
— New capabilities for seat and occupant positioning
— Solid element spotwelds, connections table

e July 2007 — T/HIS 9.3 RC1
— Multiple graphs, quick-pick, etc

e Oct 2007 — Primer 9.3 RC2
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Primer Update

For more details about the new capabilities in Primer 9.3 RC2, please see
the presentation and release notes available from our web site.

OQS_}’S LS-DYNA Forum - Germany 2007 ARUP

Primer 9.3 RC2 - Keywords |

e Compatible with all keywords and data fields shown in the May 2007
LS-DYNA manual.
— Includes keywords marked as 971 Release 3 only.

— Includes some keywords not in the printed manual, e.g.
*AIRBAG_PARTICLE

— Excludes *CASE and *EF
e About 120 keywords have been added to LS-DYNA since LS970
e About 200 existing keywords have been modified

OQS_}’S LS-DYNA Forum - Germany 2007 ARUP
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e Materials, sections, hourglass and equations of state can now be referred to
by an 8-character label instead of a numerical ID. This is supported in

LS971 Release 2 and above, and by Primer 9.3 RC2.

Include: 14 body_with_weldsskey |

L e et T T )
o [z kS

MODIFY material bAMAT-1 |

Modify materal MAMAT SteelCR ‘ J MAT_ADD_EROSION EDIT
Apply |
Elem types: Solid, Shell, Beam, Tshell J MAT_NONLOCAL EDIT
Type: ‘ |MAT7ADD7PERMEAB\LI EDIT
PART TABLE 1=

Title:
Dismiss | Wiew. | Refiesh | wiite.. | Table Changes Unda Apply [=]
Jpart o Parttitle Mat 1D Density vield
258 DB-HOOD-D 0762000 134 7892008 200
238 DB-TRUNKLID- 0.681000 138 7.802008 200
415 CH-ROOF 0.850000 StesICRA 7 £0e-008 200

[—JSELECT MATERI =00

LS-DYNA Forum - Germany 2007

*PARAMETER

= MODIFY MATERIAL M1AMATIZES

* Add a new parameter in any
Edit menu by typing &NAME
(where NAME is the
Parameter name).

Include: K body_with_weldsthey 1l
. A menu appears |n Wthh I: —| Edit parameter bi1 SPUFAIL

the Parameter’s type and == - =

La| it parameter Jr
value can be set. St parameter SPATAL
' Ena

* Press “Update”

=EE)

“Labelr RO E PR sIgY ET DT

Oasys LS-DYNA Forum - Germany 2007

ARUP

© 2007 Copyright by DYNAmore GmbH




6. LS-DYNA Anwenderforum, Frankenthal 2007 Passive Sicherheit - |

*PARAMETER ‘

e Hover over a text box Fosifel 1 : s * s e !
containing a parameter to see B < o =1er =t ot
its value. = ek

e The parameter’s value or type SFAL
can be edited from this menu. | [ oo |

» See the values of all parameters referred to in a menu
using the P button to toggle between parameter =_x
names and values. Parameter values are then shown ‘
underlined with dotted lines.

EFAIL MER MRS HRT MRE Mﬂg
N =i = el e =

Oasys LS-DYNA Forum - Germany 2007

RUP

*PARAMETER ‘

Edit parameter W1 SPWM1 B0

+ *PARAMETER_EXPRESSION is —
now supported. Expression
formulae may be typed in. The |
values of these parameters are tame:
calculated by Primer. Tree

Edit parameter expression SPYUN1

10000.0 Recaloulate

_EXPRESSION

LR =2 FF T = 10.0

« If data governed by parameters is changed other than via the edit menu
(e.g. shell thickness changed in Part Table, or node coordinates given by
parameter, then the node is moved using Orient), the parameter
definition for the affected entities is removed.

LS-DYNA Forum - Germany 2007 /\P\U P
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Colours & transparency retained ‘

e Any user-defined part colour and
transparency (e.g. colour defined from
quick-pick) is now written as comments to
the keyword file, and will be retained when
the model is next read in

*PART
PR_PART_CQT, 293 3800557f
OB-WINDSHIELD-RR

293 138

Oasys LS-DYNA Forum - Germany 2007

ARUP

e Primer 9.3 RC1 could
create and modify solid and
beam element spotwelds.

e Creation methods include
screen-pick (one click per
weld), auto (Primer selects
weld positions based on
panel free edges), and File
(various formats available).

» Special checking functions
for spotwelds, e.qg.
detection of welds where
the tied contact will fail

Oasys LS-DYNA Forum - Germany 2007

ARUP
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Primer 9.3 RC2 Spotwelds |

¢ When deleting parts that have

ST | spotwelds (or other connections)
petet:  [EEEEET oot attached, several options for deletion
of the spotweld elements and/or

DELETE 4 PART(s)

connection data are now available;
e.g. converting 3-layer weld to 2-layer.
e Control over numbering of nodes and
elements created by realizing a
connection has been added

¢ Control over INCLUDE file location of

connections and their nodes/elements
has been added

[S/REMOVE ITEMS =0

CONX_ACTION

Empty conx
Remove conx
Remove layens)

MZIP3E3
“undefineds
<undefined=

i dedin A

LS-DYNA Forum - Germany 2007 A RU P

Error checks for spotwelds |

¢ When performing a Model Check, error checks for spotwelds are performed by
testing the validity of each connection. If connection entities do not already exist,
they are created automatically during the checking process.

e Spotweld nodes that are too far from panels (so the tied contact will not stick)
will be caught by this process

e From the error check tree, the offending connections can now be passed to the
Connections Table so that the errors can be investigated and fixed.

Error tree viewer

Reoheck | clear | shomtags | i = EEEEE eI
Autefic | Delste  Sketeh  Blank  Unblank  Only  Autosed
Dismiss | View.. | Options.. | Refresh |  Action: update & emake »
: ERROR
= Apply: Undo | Al | gelected | changed Clear | Selall | Select
L] GONSTRAINED
[ HODAL_RIGID_RODY ,-’m Type | Part 1D | Status | Error
[ CONNECTION (4 & SPOTWELD 8095 Inwalid TOO FAR - Connection node too far fram any walid shel
= s SPOTWELD 8885 Inwalid TOO FAR - Gonneetion nade toa farfrom any valid el
adtion for selected 24 SPOTWELD 9099 Inwalid £ hel
Shetoh
[ R 25 SPOTWELD 90999 Imwalid TOO FAR - Connaction nede tos far fam any valid shel
Aute
L] MATERIAL Aotk | 26 SPOTWELD 9098 Imvalid TOO FAR - Connection node too far from amy walid shel
[ HODE Explain 27 SPOTWELD 0000 Invalid TOO FAR - Connection node tao far from any walid shel
=
[CJPART Conzazlable 26 SPOTWELD 9999 Invalid TO0 FAR - Connection node too far from any valid shel
EIwaARNING 22 SPOTWELD 9999 Irwalid TIE SHELL- Connaction nods doss notfis to  shell in
Cconwection  — ek | =0 SPOTWELD 90999 Imwalid TIE SHELL - Connaetion nede does notfis to a shell in
iy Unblank ;
[]GONTROL (R -y SPOTWELD 9099 Imwalid TIE SHELL - Connestion nede does notfis to a shell in
Only

LS-DYNA Forum - Germany 2007 A RU P
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Connections Table Imp ments ‘

* The most common actions performed in the Table are now accessible by
right-click on selected welds.

» Selection of welds in the table by screen-picking has been added.

| CONNECTION TABLE [T

Dismiss | Wi, | Options... | Refresh | Action: update & remake k- ﬂ
Apply: Undo | il | Selected | changed | [E B [ciear [ selan | select ||
"- Type Fart I Status Errar Details

far fram an

far fram an

oo far from any walid she
Cannot change I

Sketch

far from any vali

T F22 TOO FAR - Connection node too far from any w shel She =l ye
Update & remake - -
| Irvalid TOO FAR - Connection node too far from any walid shel Shell 955532 on layer 2 iz

28 T —Jag Irvalid TOO FAR - Connection node too far from any walid shel Shell 953271 on layer 2 iz
28 SPOTWELL 9999 Invalid TIE SHELL - Connection node does not tie to ashellin Cannotfind a shell to tie o
— =0 SPOTWELL 9999 Invalid TIE SHELL - Connection node does not tie to ashellin Cannotfind a shell to tie o
LT SPOTWELL 9999 Invalid TIE SHELL - Connection node does not tie to ashellin Cannotfind a shell to tie o

LS-DYNA Forum - Germany 2007 /\P\U P

Primer 9.3 RC1 - Mechanisms

e In Primer 9.3 RC1, mechanisms
can be defined: assemblies and
joints.

e The motion can be limited by
restraining an assembly, locking a
joint, or defining limits of travel for
line joints.

» Position the mechanism by

— Dragging

— Typing in angles

— Typing in coordinates of reference
points

e Save and retrieve positions

e Command file capability

LS-DYNA Forum - Germany 2007 /\P\U P
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Primer 9.3 RC1 — Dummy positioning |

e In Primer 9.3 RC1, the dummy’s
parts can be dragged into position

» Can type in coordinates of H-point

» Can define reference points e.g. on
hands, nose, etc; these can also
be moved to user-defined
coordinates.

» Positions can be saved and
retrieved

* “Dummy angles file” can be written
out and re-used in another model

e Command file capability

OQS_}’S LS-DYNA Forum - Germany 2007 ARUP

Primer 9.3 RC1 - Combined mechanisms

* One mechanism may be linked to
another, e.g. seat squab to dummy
pelvis. Then the dummy and seat can
be dragged together in a single
action.

* To do this, use “children” on the
mechanism menu.

| Moty MECHANISM 1 (model 1) |

Assemblies | Connections Points
Containg 7 | Contains 10 § Contains 1§ Containg 1

OQS_}’S LS-DYNA Forum - Germany 2007 ARUP
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Belt re-fit

Works only if belt was i
Primer

New capability in 9.3 RC2

nitially fitted in

LS-DYNA Forum - Germany 2007

ARUP

Belt re-fit

After repositioning dummy and seat...
... Use Seatbelt=>Auto-refit, press Apply

Include:
Apply

Reset

[w* Update belt path

[\ Refit balt

,7 Remesh belt

,7 Recreate contact

[w* Delete ald belt items
i Options:

iz
[w”

Move fixed points to
retrslipfnode positions

Find free end point
nodes on structure

Seatbelts

12 belt_system3.k

Re-fitting BELT definition: M1/BDEF1

Initial remeshing labels:

15000001

d
Shells: 7l

MNodes:
SBelts:

LS-DYNA Forum - Germany 2007

ARUP
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Belt re-fit

Belt automatically re-fitted and remeshed

Primer uses the same parameters, element
types and labels as the initial belt mesh

Passive Sicherheit - |

Seatbelts BE
1.
Include: 13 belt_system3 .k =l
Apply Re-fitting BELT definition: M1/BDEF1
[w# Update belt path Initial remeshing labels:
[ Refit belt TEPERN 15000001
[w* Remesh belt SBelts: d
ecreate conta il "
B R ontast L s FEEET
| [ Delete old belt items  Node £ 15000001 o
T EIAIEEEY 15000001 )
= R
I des on shrachur
LS-DYNA Forum - Germany 2007 A RU P
Dummy positioning — new in Primer 9.3 RC2 |
¢ MAT_NULL parts can now be
added to assemblies if their
nodes are not shared with
structural parts (e.g. dummy
target markers)
» Belt re-fit
» Use of background image for
positioning
L5
OQS_}’S LS-DYNA Forum - Germany 2007 ARUP
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Mechanisms — new in 9.3 RC2 |

e Hinge joints now allow input of
angle limits (relative to the
position in which the mechanism
was originally defined)

* Node sets can now be added to
Assemblies for mechanisms.
This is needed, for example,
when mesh-independent
spotwelds in different
assemblies have the same part
ID.

Spotwelds with same
part ID but in different
assemblies — can now
! be included in the
% correct assemblies
¥ using node sets

OQS_}’S LS-DYNA Forum - Germany 2007

ARUP

Seat foam compression improvements |

el x|

e Primer method: que |
ash

— Can now Abort to reset the
coordinates to their initial values
Depenetrate

— Optional iterative mesh e —
improvement for tetrahedra during
foam compression — prevents
elements becoming flattened

Setup.

x|
— Other general improvements to =T
the a|gorithm — foam COmpreSSiOn [ oisplacementto move dummy each iteration |

more likely to be successful that

— Can select parts of the dummy to
remain deformable

with Primer 9.3 RC1. ::PEZE: :Z: s 1
isp (OUT of seatyiter: IEENENNN
° Dyﬂa method: Z disp (OUT of seatviter: [[ETNNN

s o, of tarations: R

Redraw after each iteration: V
Try to improve fet meshes [

Stop it salid relative velume reaches [EENINNN

OQS_}’S LS-DYNA Forum - Germany 2007
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Background image

File Keywords Tools Display Images “iewing Options
WRITE .
Image ﬂ!e (jpg etc) T
Pustscrigt fle CHimagematchingback JPG [l

Copy to Clipboard
SEAD Reread File.. Browse for

Background images/movies

Packground image Adjust view to image image file
Watermark
Scaling Fositioning
These options maintain the original | [ Mo sealing &gl
_| Scale to Width I Tiled

aspect ratio (important if using “adjust
view to image”) | Scale to Height
_| Stretch Width & Height

Image Justification

e Animage file (e.g. jpg, png, etc) may now

be read into Primer for use as background. L e L
This can be useful for setting up the
M Cantra @

position of a dummy or other components
to match photos from a test.

% South g

LS-DYNA Forum - Germany 2007 A RU P

(=% Fia Waywords Tools Display Images Viewing Opions Mlark + |PART {any iyp ¥
e -

CE
Madel Backgrund Options |
Images Cut Sect  [BEAM ]

L MM ]

TS TR ¢ |
Opts ¢ mwymmnﬂm
Type v Rofres| Clear | Sal all| Salact
_Fing |

EltaM! [GEO-METRO DETALED (NCAC
11 Maoesbiamas)

Oy (s0al)
gy (ear)
EIA5 (bot)

%

LS-DYNA Forum - Germany 2007 A RU P
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Adjusting view to match image

Fositioning

“iew matching

Pick a node in the model, then click
on the equivalent point in the
background image. Repeat to

create several node-point pairs —

we recommend at least 5 pairs.

Choose some pairs close to the

camera, and others further away.

Fositioning

“iew matching

_I Scz 7 point(s) stored

|| Restart (deletes all pts)

Add point(s)

Press “calculate view” — model
viewing angle and perspective
changes to minimise screen
distance between picked nodes and
their equivalent points in the
image.

© 2007 Copyright by DYNAmore GmbH
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Adjusting view to match image

Sometimes it is easier to check the result using a Line
plot with “LI/HI free edges” option

Help

Element Switches Graphics size

Back faces Springs: m
Internal faces Masses:
LI/HI free edges Spotwelds

Targets:

Window Dressing SHCT/SI Owerlay
Border Calour -(

Date | Mo overlay
Graticule [~ Free edges
Show grid _| Feature lines

Al edges
Swap nodal coords Edge angle: m

[~ Standard Line width
_| Airbag ref geom i

E:plain this

Oasys

Now the dummy
can be positioned
to match the test.

© 2007 Copyright by DYNAmore GmbH
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* Many users wish to re-categorize
certain checks from “Error” to
“Warning”, or to ignore certain
checks, according to personal or
company preference.

.

To find the tag of a particular error
or warning, switch on the “Show
tags” button in the error tree:

Error/Warning definition

mMF

PEPM-citern mode | 7]

=
Recheck| Clear
Autofin | Delete
EIERROR
) CONSTRAINED (1)
CNST 169 JRIGH HODIES Siparition of ngi hodies eaceeds ases defined |
| NODAL_RIGID_BODY ()
[EF NRHC &1 NEE nodid nged bady clishies walh constrasid Lype spotwiehd &)
(2] MRBC_S0: MRB_SPC: Dimenzions of nodal rigid body exceed user defined ma
EICONTALT (1]
2 CONT_I72: Constrained type SPOTWELD cortact does not allow rigid parts |
SIHEAM (2}

= DEAM 100; spotweld i too close to another on sarme part (251)
FLHEAM 01| Constrasnid C wall nol tue spobwedd 1o shell with ngid nodies

EIMATERIAL (3)
FIM_ST 24 10 MAT 24173 <LCSE> cones

Skedch | Blank  Unblank

Cnly At

s sl ik st W < 000 4]
5 not bagin at strain X = 0.0 )

[IMODE

SNoT 129 ERROR,
ERROR,
, WARNING

12, TGNORE

REAM 101 FATAL

Manual check requi

(IPART
EIWARNING
FICONTROL
[BEAM
(1SHELL

EIMATERLAL [
B F[M_ST_24_12) MAT 247123 yield stress from <LCSS> curve over mles SIGY
[EM ST 24 (12 MAT M4A03 cone decrebisation may lose data {@35)

CIPART

I

LS-DYNA Forum - Germany 2007

ARUP

Error/Warning definition

e Create an Error Configuration file (comma-separated text file) like this:
CNST_189, ERROR, Manual check required
BEAM_101, ERROR, FATAL
M_ST_24_07,WARNING
M_ST_24_12, IGNORE
Error ERROR, Extra
tag WARNING or text
IGNORE
L]

Reference the file using the new preference “error_configuration_file”

ARUP

Oasys

LS-DYNA Forum - Germany 2007
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Oasys Post-processing

Reporter demo |

Oasys

LS-DYNA Forum - Germany 2007

ARUP

Barrier models

Oasys

LS-DYNA Forum - Germany 2007

ARUP
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Arup Cellbond Barrier Model
Development

B S

]
CELLBOND

Oasys LS-DYNA Forum - Germany 2007 ARUP

FE Barriers Models |

Oasys LS-DYNA Forum - Germany 2007 ARUP
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