Oasys PRIMER

A training course for new users
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Course Content

* Introductions
Purpose of Oasys PRIMER
User Interface and controlling the display

Some basic functions — editing, deleting, etc
Model Checking
» Other methods of checking a model — contouring etc

« Working with multiple models, model merge
* Replace Part

« Working with Include files

« Contact penetration checking and fixing

» Spotwelding/connections

» Functions not covered in this course - demo
* Q&A / Discussion
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Before starting this course

 This training course assumes that certain Preferences have been set for PRIMER. To do this either:
» (a) Put the file named oa_pref that is provided with this course in your log-in directory

* Or (b) use the Preferences editor within PRIMER, checking and changing the primer preferences shown in
the oa_pref file provided (the preferences can also be edited from within PRIMER).

» Or (c) hand-edit your existing oa_pref file, pasting in the *primer lines from the file provided

« |If this course is being taught to others, ensure the “students” have the same oa_pref settings as the “teacher”

S Oasys
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Purpose of Oasys PRIMER

« Oasys PRIMER is a specialized pre-processor used only for LS-DYNA

models. Typical
Pre-processor ~90%
. : . dat
« PRIMER’s modeling tools and comprehensive error checking can e
reduce preparation and debugging time. e Hand editing |
loss
 PRIMER is fully compatible with the latest version of LS-DYNA, so no
information is lost when reading, or writing out model data.

LS DYNA Model

« PRIMER’s model management tools allow the CAE team to work in Typical pre-processor for
parallel on different components of the same model. mesh generation only

« Because of PRIMER’s robustness and depth of understanding of the -
LS-DYNA data, users trust PRIMER to work on their complex models C Oasys PRIMER

without corrupting or losing any data. No data

loss

100%
data

LS-DYNA Model

S Oasys



User Interface before...

% PRIMER 16.0 - 64 bit (build 24431), Licensed to : AT+R UK

—|F] Fie Keywords Tools Dispiay Images Viewing Options Help Slank v ENTITY T keyin EE i I

PRIMER: M1: Crush Tube Example

Madlel ho: Title:
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PRIMER

ser Interface after...

[ PRIMER 17.0 - 64 bit (build 26840), Licensed to : AT+R UK

=" Fie Keywords Tools Display Images Viewing

Options  Help Blank ¥ ENTTY

Vgeyim |68

=0

PRIMER: M1: Crush Tube Example

— O x
= Toois Mesn tools ¥ Post

[accoine Jompoets Jeospan nsmove |

= Volumes 15 I Volume I v

come Jeos it _vlsm

" Stored view 1
Successfully wrote properties file for model 1

[ [m|

= J\00000\0asys_LS-DYNATraining\Training_Courses\LS-DY'NA_Introductory_Course\2019\PC_Packs\Workshops'\example3_crush_tube\crush_tube_smp_001.prp

Manual CT sl

[shr]
Timestep > nit Vels (Tr)

fiodz it (5= (=)

R Views

All
Rewv
Ent

Model Part tree Viewing Properties
Q 141:Main file
5i Properties ? X
Local Stored Properties. Explain
Currently at state: El of no states
Clear all saved properties
Saved attributes Explain
Blanking Colour
Transparency Plotting mode
Entity & label switches
Viewing parameters
Export to file .. Explain
Import from file ...
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...ahd now

Images Viewing Options Help _ E][T] Mesh tools ¥ .TH Post
Assignms  Composite  Load Path Remove
PRIMER: M1: Crush Tube Example Attached Connection Macro Rigidify
Blanking Cut sect MassProp  Safety ¥
BOM Explode Measure Script

Check Find Mechanism  Text Edit
Clipboard Groups Node import  Units.

Coat ICFD Setup  Orient Vol Calc
Compare Include Other ¥ Xrefs

B vewsiar  |eEaE
AIRBAG ¥ DATABS ¥ INTAL ¥ RAIL v
ALE ¥ DEFINE ¥ INTEGRN ¥ RIGDWALLY
BOUND ¥ DEF_2 RG INTRFCE ¥ SECTION
CASE ELEMENT ¥ LOAD ¥ SENSOR ¥
v
v

COMMENT  EOS MAT SET v
CONSTR ¥ FATIGUE ¥ NODE TERMIN
CONTACT ¥ FREQ ¥ PARAM

CONTROL ¥ HOURGL PART

DAMPING ¥ INCLUDE PERTURB

Model Part tree Viewing

Q W1:Main file
Saved Properties
Local Stored Properties:
Currently at state: m of no states
Clear all saved properties
Saved attributes

Blanking Colour
Transparency Plotting mode:

Entty & label switches
Viewing parameters

Exportfo fie [ Explan |

Import from file ...

L,

"~ Successfully wrote properties file for model 1 O rmeer 8l [ULLER LIS Li -5 Hi 9] Sh5] Save P
‘ \00000\0asys_LS-DYNATraining\Training_Courses\LS-DYNA_Introductory_Course\2019\PC_Packs\Workshops\example3_crush_tube\crush_tube_smp_001.prp Stop  Timestep  » [RURY
[ Successfully loaded theme Dark from file C:\Program Files\Ove Arupiv17.0_x64/common_library/themes/dark.csv (525 lines) WY +YZ +XZ  +50 ‘2 A Rev

s - BB v vz o2 so S
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User Interface and Controlling The
Display
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Exercise: Read an LS-DYNA Model
—

Creste Copy Renumber Utilties
Read Merge Delete List 1. Start PRIMER. If the menu in the bottom right
; ; o corner is not already shown as here, click Model
? b
White Build Contents Modified? and Read.
/ Inc declash  Scanal  Quick scan 2. Leave the file type set to LS-DYNA.
) 3. Using the file browser, select the file
© Ls-DYNA file read log Keyword demo_car4.key.
(O NASTRAN S _
O RADIOSS g yet.. v'| Read any 4.  Click Apply.
.@. ABAQUS *INCLUDE files 5.  Watch the messages in the dialog box at bottom-
O IGES left of the screen.
O JT P
O Layup
() More...

File: E\Desktop*}(eywords\demo_cam.key |=

Model No: |1 (First free)

S Oasys



General Layout

Quick-Pick Control

Allows access to basic options, keywords Controls the mouse action when Provides access to PRIMER specific
and tools, in a drop-down menu format. applied within the graphics area. functions.

[ PRIMER 17.0 - 64 bit (build 26840), Lfensed to : Ove Arup (AT&R London) = [m] X

=

S Fie Keywords Tools Display Images Viewing Options Help v/ PART (any type) V| Key in: ¥r) () $ O W= toos || Meshtooss v g Post
hed e

o T

PRIMER: M1: Neon model for Primer Demo

Node impart
-
) ,
Votares 161 Vomen This provides access to the

e Keywords that are supported

i
I e e and can be edited by PRIMER.

Graphics Area

Area within which graphics
are drawn.

PERTURB V]

TR A
AR

MM fle These control which option is
displayed in the current menu
Utiities:
st panel. Model and Part Tree
e will always be available in
T T addition to selected options.

Q NasTRAN 45 Lines
O RaDIOSS 0Warnings Read any

Dialogue & List area L Qasaas oo™ anciuoe ies
X Q 16Es . - .
: Qu vewiog [ (DAl Viewing & Drawing
Area for command-line Qe optons ([ AGES 1) Commands
input and output, also acts _ = |
R ‘Dimension tests determine model 1 units to be MM. See unds panel for test configuration g 1
a ||St|ng area for messageS. Picked: P240 P400 P234 P242 P294 P353 P235 P322 P418 P236 P35S P420 P399 ... < c Cl Model No: 12 (First free)

Provides all aspects of view
Picked: P284 - - T . .
control: direction, perspective,

scale, etc. Contains the
drawing commands and their
settings.

PRIMER OGLSyS




PRIMER

Setting Menu and Text Size

Controlling image/menul/text size:

Depending on your screen size and eyesight,
you may prefer the menus to be larger, or to

take up less room.

Display Factor.

Use Options=>Menu attributes to set the

+ Refresh
Blanking mode

Panel behaviour

Edit preferences

ext edit pre

B pa————

=% Fle Keyworos Tools Dispay Images Viewng Options Help Blank v ENTITY

v|[keyin P E

PRMER. W1, Coush Tube Examie

«<——— Display Factor = 0.9

Fontsize: QO Tiny
QO small
@ Default
QO Large
QO Huge

Menu Attributes
Save_Settings

Display Factor 0.5 (larger) .. 2.0 (¢

2 =X

@ Plain =i
QO Anti-alias
L

v

Menus font: [Helvetica

CUK font: [MS Gothic 12

Listing font: ‘Lucida Sans Typewriter L\x

—Successiully loaded theme Dark from flle G \Program FilesiOve Ay
Successfully loaded theme Classic from file C\Program FilesiOve
SuccesstuRy 1030 Meme Ligt rom fle C\PTogram FResiOve A

W Picked N1 N2 N3 N4 NS NE N7 N8 NG N1ONTT N2 NISNI4 NIS N

Brightness 0.0 .. 1.0 1.00 Colours etc !

: b=
Saturation 0.0 .. 1.0 ( N

| — Gradation 0.0 ..1.0 ( Ent

A Views Rev

Model Parttree

Qa M1:Main file

?
Create Copy Renumber  Utiities
Read Merge Delete List
Wiite Build Contents  Madified?
Model No Tite

Crush Tube Example <

Viewing Optionsl Help Blank

+ Parameter display »
Window size & layout

Reset Primer Prefs

Reread Primer Prefs
Menu attributes

>
>

buttons.

* Note: if Display Factor is made too large, there
will not be room for text — you will see blank

[ PRMER 17.0- 4 it bl 25840, Licensed 1o AToR UK

=8 rie Keywents Toos Dplay imspes Viwng Csfons el Bk L — T CL

PRMER. M1: Crush Tube Exsmple

«<—— Display Factor=1.4

= Menu Attributes
Dismiss] Save_Setting  (THELP')
Display F 0.5 (larger) .. 2.0 (smaller)

Fort size: giny @ Piain [ Explain fonts

3 D:faauul O Anti-alia [¥]Scele W!dth

O Large [ |cale height

O Huge v hed font
Menus fo [Helvetica -]
Listing fo [Lucida Sans Typewriter >
CJK fort: [MS Gothic 12 >
Brightness 0.0 .. Colours etc Menu draggin .
Saturation 0.0 .. 1 @ Wireframe
Gradation 0.0, O Opaque

0_6commen,_ibrarylemesicussic cov (524 ines)
)_xBacommas_Eraryesesight cav (464 ines)
18 18

—iuccasaTuly oadod theme Cinssic from i C 1Py
SucctesTuly aded INems Light from fle Cro
1 Picked: 1 12 431 S HE T W8 S

Oasys




Display Tools

Toks Daghy Wagst Viewns Ogtons Het Bk ¥ PART (aytpe) ¥ ey e =0

Viewing

Changing the Display

_ _ 1. Try the different plotting modes: Line, Hidden
b e or Shaded.

View management |

2. Try Zoom then drag across an area. Auto
scale (AC) the view.

3.  Try the standard view buttons.

4.  Try the Arrow buttons make small changes to
the model orientation.

5. Try Back and Forward, to change to previous
views.

= 6. Views allow views to be stored/retrieved

PRIMER



Dynamic Viewing

Dynamic Viewing

1. Hold down the left SHIFT key

2. Position the cursor near the centre of the graphics window, then drag the model using the left button (rotate about screen
X/Y). Observe the cursor symbol and the way the model moves.

3. Now position the cursor near the edge of the graphics window, drag with left mouse button (while holding down left-
SHIFT) — rotate about screen Z. Observe the cursor symbol and the way the model moves.

4. Try left-SHIFT + drag with middle mouse button (translate)
5. Try left-SHIFT + drag with right button (zoom)

S Oasys



PRIMER

Shortcut Keys

Shortcut Keys

1. Try the shortcut keys:
LHS12345678+-Z

after Z, click 2 points across
a rectangle to zoom in

2. Now press Ato reset

List of Shortcut Keys

? = list of available shortcut keys (also Options=>Shortcuts)
ESC = dismiss the menu that the mouse is over .

RETURN (or middle mouse button) = APPLY.
1,2,3,4,5,6,7,8 = XY, XZ, etc standard views.

A = Autoscale.

B = blanking menu; R = reverse all blanking; U = unblank all.

E = entity visibility menu.

H, L and S = perform Hidden line, Line and Shaded plots.
M = measure node-to-node.

Q = return to Quick-pick.

Z = Zoom (drag across rectangular area).

+ and — = zoom in and out.

T = tidy all floating menus; C = close all floating menus.

| = iconise all floating menus.

Oasys



Quick-Pick

=57 Fie Keywords Tools Display Image:

PRIMER: M1: Neon model for Primer Demo

Quick-Pick

Quick-Pick is a powerful time saving tool giving access to
commonly used functions.

1. This menu decides what action will happen when you
click on an entity. Leave this set to Blank.

2.  This menu decides what type of entity you will select —
leave it set to Part

3. Click on any part — it disappears (is blanked).

4. Drag across an area — all the parts in that area are
blanked.

5. Middle-click to undo previous quick-pick actions.

PRIMER OGLSyS



PRIMER

Quick-Pick

E PRIMER 17.0 - 64 bit (build 26840), Licensed to : Ove Arup (AT&R London)

PRIMER: M1: Neon model for Primer Demo

=P Fie Keywords Tools Display Images Viewing Options He:pEw ;PART (any type) ¥ [Key in: PPE . =0

w3sa
a®

[ -

Quick-Pick

Right-click to activate menu.
Select the display Only function.
Click the part to be displayed.
All other parts are blanked.

Try shortcut R to reverse the blanking

o g A~ W N RE

Press U to unblank all parts again

Other functions include blanking, item information,
editing, colouring, transparency, plotting mode, locate in
part tree, and create part table. View animation for
further examples.

Oasys




Quick-Pick

[ PRIMER 17.0 - 64 bit (build 26240), Licensed to : Ove Arup (AT&R London)

=9 Fie Keywords Tools Display Images Viewing Options Help [fransparency 70%VIPART (any type) ¥|[Keyin: PR B +=0
PRIMER: M1: Neon model for Primer Demo ::.* More QUle-PiCk
A
fEcit . . - .
orvors Try other quick-pick combinations:
Transparency » J0% (Opaciu
Grb e 4o :
focsenres o 1. Change the action (left box) to Transparency
- o : 70%

Pick the roof to make it transparent
3. Middle-click to reset

4. Change the action to colour — red and entity
(right box) to Element — Shell

B o BT e e 5. Drag across an area to turn the shells red

=% Flo Keywords Toois Doplay iages Viewng Opfions Help Coow Y SHELL v ey " | =0

6. Change the entity back to Part

7. Change action to Information, click on some
parts

8. Change the quickpick control back to Blank
Parts

PRIMER



Control of Visibility of Entities

2=0Xx

X|

B

- ENTITIES
Help
Type MName Label Drawn Type Mame Label Drawn
ALL TYPES WAE3 WAE3 MAE3 AL nopes 0 O O
ELEMENTS... O 0O ATTACHED {? O 0O ad
ARBAG... E E E UNATTD L 1 O O
ALE... .
BOUNDARY .. O O 0O PARTS o o o
CONNECTION O O Od
CONSTRAINED. O O O All elements VIXEvIXEV]
CONTACT... O O O BEAM O 0O
DAMPING ... O 0O O BEAM PULLEY O O
DATABASE... O O O BEAM SOURCE O O
DEFINE... O O O DISCRETE O O g
DEF_TO_RIG.. 00 0O 0O DISCRETE SPH L O Od
NTIAL. .. O O 0O INERTIA O O Od
INTERF ACE... O O 0O MASS [ O 0O
LOAD... O O O MASS MATRIX O 0O
RIGIDVWALL .. O 0O 0O MASS PART O 0O
SET... O O O SBELT 0 O 0O
TARGET O O O ACCEL 0 O O
PRETENS ] % %
0 O RETRACT ]
e SENSOR 0o 0O
GEOMETRY.. | SLIP O O O
SHELL L d
TARGET MARKER O O SHL NURBS P O O od
SOL NURBS P 0o 0O
MORPH g Od 0O SHL SRC SNK O 0O
SOLID o Od
SPH O od
TSHELL 0 O O
PRIMER

Model Part tree
Q| M1:Main file
Model functions D
Create Copy Renumber  LUtilties
Read Merge Delete List
Write Build Conterts Modified?
Model Mo: Title
R 2 (Neon model for Primer Demo ==
sparem

| Blank | Unblank | Reverse |
Reset Update Status Help
BLANK: Nothing selected yet
All Active...

Contacts

Rigidwvalls

Recursive action |2 |

— SELECT BLAN ? &[]

None Jl 5 e L

MODEL...
INCLUDE FILE...

Control of Visibility of Entities

1.
2.
3.

For an entity to be visible the following must all be true.

The relevant model must be active (green) in the model List.

The entity type must be turned on in Entities panel (to invoke this panel use shortcut E).

It must not be blanked.

Oasys



PRIMER

Entities Displayed

Type

ALL TYPES
ELEMENTS...
ARBAG...
ALE..
BOUNDARY ...
CONNECTION
CONSTRAINED.
CONTACT...
DAMPING...
DATABASE...
DEFIME...
DEF_TO_RIG..
INITIAL ...
INTERFACE...
LOAD...
RIGIDWALL ...
SET...
TARGET

MESH...
GEOMETRY ...
TARGET MARKER

MORPH

ENTITIES

Name Label Drawn

WE3 YE ME
O 0O

g g 0O
o 0o o
o o o
o O 0O
o O 0O
o O o
o O o
g g 0O
a g 0O
O 0O 0O
L O o
o o 0O
g g 0O
o o o
o o o
o o 0O
o O
o ad
o o o
o o 0o

Type

ALL NODES
ATTACHED
UNATT'D

PARTS

All elements
BEAM
BEAM PULLEY
BEAM SOURCE
DISCRETE
DISCRETE SPH
INERTIA,
MASS
MASS MATRIX
MASS PART
SBELT
ACCEL
PRETENS
RETRACT
SENSOR
SLIP
SHELL
SHL NURBS P
SOL NURBS P
SHL SRC SNK
SOLID
SPH
TSHELL

[Vlac-la)

2=0Ox

Name Label Drawn

0 O O
0O 0O O
O O O
O O O
[Ix BV xPx
0 O
O O ™
O O O
0O O O
0O O O
0O O O
O O O
0O O O
0O O O
0 O O
O O O
0O 0O O
0O O O
O O O
O O O
O O O
0O O O
O O O
O O O
O O O
0O O O
0 O O

— —
PRIMER 17.0 - 64 bit (build 26240), Licensed to : Ove Arup (AT&R London)

=4F Fle Keywords Tools Dispay Imoges Viewing Opticns  Help Blank

¥ PART (any type) ¥|[Key in (2]

PRIMER: M1 Neon model for Primer Demo

lm PRIMER 17.0 - 64 bit (build 26840), Licensed to : Ove Arup (AT&R London)

=% Fle Keywords Toos Display Images Viewing Options Help Blank

vIPART (anytype) viKeyin | PP) ED

PRIMER: M1 Neon model for Primer Demo

1. Use shortcut E to bring up this menu.

2. Change the entities displayed by checking and un-checking the appropriate boxes —

e.g. only beams 4

3. Click Update or press S to display new view.

Entities can also be labelled and labelling options can be chosen.

Entities Displayed

The entities panel controls which entities are currently available to be displayed in the graphics
window.

Oasys



Entities Displayed

- ENTITES E =[x
Type Mame Label Drawn Type Name Label Drawn
ALL TYPES MEl M4E3 MAE3 | cwcconstramer W EQ M4 ER _ir]
ELEMENTS... O Od ADAPTIVITY 0 d
ARBAG... O O Od BEAM_IN_SOLID O Od
ALE... O O 0O COORDINATE O d
BOUNDARY... O O 0O EULER_IN_EULER 0 4d

(1 1 [l EXT] DES O Op1g
CONSTRAINED. L] L[] I—mg O OQ14a
CONTACT... I O L INTE TION 0 d
DAMPING... O O 0O JOINTS O 0O
DATABASE... O O O JNT_STIFF o Od
DEFINE... O O 0O LacrancE_N_so [ [
DEF_TO_RIG.. O O 0O LINEAR 0 O
INITIAL... O O MULTIPLE_GLoBa || [
INTERFACE... O O 0O NODAL_RIG_BOD o O
LOAD... O O O NODE_SET 0 O
RIGIDWALL .. O O 0O POINTS O d
SET... O O 0O RIGID_BODIES o d
TARGET o 0O Od RIG_BOD_STOP 0O
RIG_BOD_INSERT O 0O
MESH... O 0O RIVET 0 0O
SHELL_IN_SOLID O Od
GEOMETRY.... o O SHELL_TO_SOLID O O
SOIL_PILE O 0O

TARGET MARKER O 0O 0O
SPLINE O 0O
MORPH O 0O 0O SPOTWELD O OQp1ga
SPR 0O
SPR2 o O
SPR3 0O
TIEBREAK 0O
TED NODES FAL || [

PRIMER

X

Error: RIGID BODIES
joining the left and right
front wheels

across the front doors

p
Error: NODAL RIGID BODY }
&

Entities Displayed Contd.

Turn on only solid elements — blank the engine
1.

Select CONSTRAINED from the left menu list — the list on the right changes to show all
CONSTRAINED types, if not, click on ‘CONSTRAINED’ for the list to appear.

Display each type one-by-one, update the plot using Update, S or L
Notice the user’s errors in this model:

« RIGID_BODIES joining the left and right front wheels

« Nodal Rigid Bodies across the front doors

This is a method of checking the model. Note: this model contains CONSTRAINED SPOTWELD -

we do not recommend this method of joining panels. Please ignore those spotwelds.

Oasys




Part Tree

Modlel IPart tree :
Q M1:Main file |
Before proceeding, go back to the Entity panel, turn off Constrained, turn on
(Elements) Shells and Solids.
Opts V| Blank |Unblank [ Only |SketerrHretre 1.  Click the Part Tree tab to bring up the Part Tree.
Type Vv Refresh Select 2. Click ONLY.
i : 5 . .
Eontemsi L Edit P 267 . 3. Click some INCLUDE files.
tailgate2 k . .
A £ II22 (e (iegate2key) 4. Expand an INCLUDE file (using the +).
£ 123 (o : e :
5.  Try click and shift-click to select multiple parts.
B £ II24 (ts _ _
& (251 Blank 6. Right-click, change the colour.
................ |‘_=‘|.I 254 Unbank 7. Press FIND. Type in 194.
| I [ 225 (tJ Only 8.  Click on the part highlighted.
@ £ II26 (rH Sketch 9. Type in Roof.
i L Ji27 (vt Colour " 10. Click on the part highlighted
128 (Ih] Transparency >
£ 2s : 11. Before proceeding, unblank all parts (shortcut U)
5 129 (1h| Plotting mode >
[ £ IlI30 (rH Cut parts
' £ 131 (rH Part table
Cresate part set
Information ﬂ

PRIMER Oa SYS



Part Tree

Model i — == Undock
SHELL S _SHELL

Opts ¥ | Blank |Unblank | Only | Sketch || Include |

Corterts|| List |

== Lndock art Tree “Contents” mode allows you to view all
parts. B
Retresh (ST | | £y B4 (hody_with_welds4 key)
[c:.ntents][ List ] 1. Click the Part Tree tab to bring up the _
Part Tree. o I3 (zuspension2 key)

£ i3 (general_contact3 key)

2. Click CONTENTS.
o 4 (body _with_weldsd key) _ _
£ IS (suspension2 key) 3. Expand an INCLUDE file (using the +). o ™ Blank | 7%
Bl e (susp_connect2 key) 4, nght-Clle, Change the colour. Keyword Edit Refrash
£ 17 (misc_materials3 key) 5. Press INCLUDE to turn off the display
o EE (powertrain key) of include files.
B £5 119 (powertrain_connect2 key) 6. Click LIST then select some entities
o B0 (ancillaries2 key) 1001429 MRBC1001429
D -|'11 (ancillaries_connect2 key) 1001430 MRBC1001430

£ I 2 (cooling_pack2 key)
5 L1 3 (cooling_pack_connect2 key)
o Il 4 (rh_front_wheel2_1 key)

PRIMER OGLSyS




Cut Section

Cut Section Cut Sections ? X

- Cutting swvitch: Save/Retrieve
1. Shortcut X to bring up the cut-section menu. 3 Definition method: Constant X >
2. gihortcut N to activate node-pi_cking, then click near the center of the roof. T lm - Pick Node >
splay changes to a cut-section at constant X through the picked node.
3. Inthe menu, change Negative Action to Normal (i.e elements behind the X
plane are drawn normally. - P————— % coond: 1859934
Pick origin node z Move Section
| [ Drag (D key) ] @
N More drag options...
2 Properties...
Positive Action Negative Action
@® omit O omit
O Outiine SWER O outiine
O normal @ normal
v Plane Disnlay: Off __ Wireframe Transp

PRIMER

Oasys



Cut Section

Cut Section Cut Sections
1. Zoom in on the cantrail. The cut edges of shells are drawn with their SeEeN
actual thickness — useful for seeing whether there are gaps (as in this b— Constart X »f
model) or interferences. Use node: | PckNode >
2. Shortcut D, drag the section through the model. e
o _ Xcoord | 3337005
3. Try switching the section to Constant Y. 7 ===
o [ omouwy ) &8
= X More drag options..
Propertias
Postive Action Negative Action
® omt O omt
O oue O outne
O normal ® nNoemal
Plane Depiay A1 Vkerame  Transp
[] Toeck ot 2 ] mtipecss B
Thickness Spachg
+L Np
() No 20 elament copping | Explan
@ Ve vue tckness 14
(O Us= ficed thickness:
(O Uss Part_Cortact vatass.
@ Wire draw tor basms
C) Use Yue Seckness of bean
() Use Part_Corfiact <OPTT»

PRIMER




Cut Section

1
2
3.
4

Cut Section

Switch back to constant x.
ONLY display one of the a-pillars.
Click on PROPERTIES.

Turn off the cut section and dismiss the menu.

PRIMER

Cut Sections ? X

Cutting switch:

Definition method:

SaveRetrieve

Constant X >

Use node: |M1 M225105

| PickNode  »

or
X coord: 2586.823
Z Move Section
<=7
N X More drag options...
: Properties... I
Positive Action Negative Action
® omit O omit
O outiine W O outine

O Normal

@® Normal

= CUTSECT PROPS in model 1 2=0x
(Dismiss|| ExporttoCSV  ExporttoBMP  Exportgeom () Ignore blanked elems
Recompute Autoscale Cursor Zoom Options... @ Include blanked elems
Section origin: 2586.623 -48.63143 1415905
X axis vector: 00 1.0 00
Y axis vector: 0.0 00 1.0
Z axis vector: 1.0 0.0 00
T T T T
-800.0 -400.0 0o 4000 800.0
00 00 4
Y= '
G
--300.0 -300.0 o
88.47226 deg
| 600 by fiXeve it 5000 4
o
--900.f -9000 A
— —L J— LW f
~12000 -12000
-BIEO,D -4]00,0 DI.D 4IDCI.D BIODJ]
Elastic Properties Plastic Properties Forces and Moments
Show 2nd mom. of area n [ ] show on plot . First yield
Show princ. 2ncl mom. Eq Areaaxes Xe Ye Axial Mxx Myy
1058628 -48485 2384864, B85824E8 9.4393ES
Area He Yc
1224727 9003455  -5920 Plastic Modull  Zxx Zyy
4425591, 6868599 Fully plastic
Ixx Iyy Iy ¥P @
d Eq Force axes  Xf i
1.9748E9 4.5056E9 -6.754E7 C e Torsion properties. .
105254  -750.573
(7] vy Theta
45074E9 19739 8847226 Axial Mxx  Myy
3311071. 1.2015E8  1.7607E9
Xg Yg Ig
2586823 4140313 823.9025

Oasys




Exercise: Write Out an LS-DYNA Model

g L e ———ooe o ————
Create Copy Renumber  Utilties
1. Start PRIMER. If the menu in the bottom right Read Merge Delete List
corner is not already shown as here, click Model ) : re——
and Write Wite Build Contents Modified?
2. Leave the file type set to LS-DYNA. » ==» LS-DYNA output options
3. Using the file browser, type in the name of the ) -
master file that you want to write @ LosDie IS WMERERGE)
demo_car4_modified.key. O NASTRAN LS-DYNA Version: S7T1R2[7
4. Click Next. O IbEAS Status: Original Output
» O PATRAN Labels: Small Small
O ABAGLS Compr: None None
Mode:  Ascii Ascii
O PTF 1d3plot
(O DesignLink
File: Eeywords*derno_carfi_rnodiﬁed‘key' =
Model No:  [1 (Neon model for Primer Demg

D-

S Oasys



Exercise: Write Out an LS-DYNA Model

— reopuoen B
Writing out a Model:

: . , Save settings to oa_pref file
5.  You will enter the “Pre-output check” menu. This has 4 tabs. Click .

on the General tab. Apply Pre-output check (model 1)

6. Select Version. This is the version of LS-DYNA you are running.
Some versions of LS-DYNA will have different formatting for
some keywords, hence it is important to choose the version that
matches your project.

1 General H Options H Options2 H Compress \

Version: 971R2[7600] » Small format >

7. Select the keyword format (e.g. Small format) TELEE O B R AL ‘”“JCLJ
: : : In sub-director
8. If you model has include files, decide how you want to save the O l 4 O Absolie
include files. To preserve the existing include file structure, O Merge -» Master @ Relative
choose Select files. w @ Select files
9. Choose how the include path is written out in the keyword file (O Master file only
(Absolute or Relative). O == master dir O Windows

10. Choose the keyword file format (Native, Unix or Windows). Suppress reference to unscanned includes

Write existing *INCLUDE_PATH

(ASCI keyword file, uncompressed)

S Oasys



Exercise: Write Out an LS-DYNA Model

2 » ]
= [ — T Sy ot e

Pre-out Clean up Check Review Pre-out Clean up Check Review 11. Next, click on the Options tab.

Save Settings to Qanref file 12 Se|eCt Output Of keywords in either
- alphabetical order or classic order

Apply Pre-output check (model 1) B- _ Pre-output check (model 1) (where the control and database cards

Serers | Options ||| Options2 | Compress — Optionf2 || Compress | are at the top of the keyword file,
traditionally called the top deck)

Save settings to oa_pref file

UL O Alphabet © Ful matl name L/ Wio Porametors as vekuos 13. Select output naming for materials
@ Classic O short mat name L] write all solids in 2-fine format (typically Full material name is
Auto-promote *ELEMENT cards chosen).

HM comm : aut » Thumbnails

(] wite overflowing character data 14. Select check boxes for things written

Part colours L] Field headers B‘ e e R to keyword file as comment. Important
Emb'd comments | | ANSA comment to check ZTF output, to enable
S Tinestams S S T e - advanced functionality in Oasys POST.
= tie oLt sl connactions > 16. Select whether check file is written to
ZTF opts the keyword
Iwrile assembly data in Primer format > N _
17. Select whether additional data is

written to the keyword

PRIMER OGLSyS




Exercise: Write Out an LS-DYNA Model

Pre-output check "f?'i X

Pre-out Clean up Check Review

Save settings to oa_pref file

» B h Pre-output check (model 1)

General Options Options2 Compress

Writing out a Model:

18. Next, click on the Compress tab.

19. Select options for whether file is compressed or
not.

20. Click on Apply.

'O Mot compressed i
@ Keep original format (Al uncompressed)
O Individual, gz format

QO Individual, .zip format
O Packaged, .zip format

Compr level:

O Write in ASCIl format 7
@ Keep original format
O wiite in binary format

[ Master file is wholly ASCI
File start (*CONTROL etc) is in ASCI
Use kby filename extension

S Oasys




PRIMER

Exercise: Write Out an LS-DYNA Model

SELECT INCLUDE FILES TO WRITE 2 =0Ox
DRI e
Expand al Collapse al [ View thumbnsits g ﬂ
Rename First free name Highest free name Find modified

41 rows in tree data

- N «C:Wsersinour khalediDesktopt

. D (1) control_standard2 key
.E “(2) output_requests2 key
. D «(3) general_contact3 key

[ w4y body_with_weldsa key

wordsidemo_car4_modified key

Writing out a Model:

21.

22.

23.

24.

25.

The “select include files to write” menu opens up. Clicking the View
thumbnails toggles include thumbnails on or off.

Select the folder and path for the master keyword file (note: you
already defined the filename in step 3).

Click on Find modified. Any differences between the modified file and
the original file are shown in the pop-up window. The include files
that have changed are ticked.

Alternatively, the include files you want to write out can be manually
ticked. Choose whether to write them out in a sub-directory or to
Rename them and write them as a new filename.

Click on Apply.

AN

D «(5) suspension2 key
.

D «(B) susp_connect2 key

| Sub-dr | Rename |

[] <7y misc_materials3 ey

«(1) control_standard2 key
[edDesktopiKeywords\JNCL"control_standard2.key -

e D «(8) powertrain2 key
s
.




PRIMER

Some basic functions - using Editing panels, Part
Table, Remove, Orient




Using the Editing Panels

(= volumesian | Volume Il v i @ x = MODIFY PART M1 P13
Creste Replace Sketch  Renumber “ 7 SRET SOy ¥
Copy Delete Table Compare x el [Mcopyln &hXRefs A TextEcit Basic C of G
=2 — Foinrna _n Include: il5 suspension2 key - Aed E0UG
- SELECT PART 2 »0 Title:  |MC-BRAKE-CALIPER1-FT-L [cEsEPaRT | Rigid sttributes
) & &I 2 [ a

(ML) PART(s) (all models) SECID MID HGID GRAY ADPOPT TMID
M1/P159 (MC-A-ARM-RR-R) nfas

IM1 P160 (MC-BATTERY)

CONSTR  Y|FATIGUE V¥|NODE ¥| TERMIN
CONTACT Y|FREQ Y| PARAM

3 MATERIAL 1 : 5 .
M1P161 (MC-BATTERY-SHELL) —optiont o soptiond —optiont o
CONTROL ¥]HOURGL m_n W1 P162 (MC-BATTERY-TRAY) @ «nooption= € o | @ noopion> @ <nooption> @ <no option»
M1/P163 (MC-BRAKE-CALIPER1-FT-L
DAMPING V|INCLUDE Y|PERTURB ¥ T (MC e L) O NermA ClL_cREATE.._| O _PRNT O _ATTNODES (O _AVERAGED
(MC- - -FT-L) O _REPOSITION EDIT... COMPOSITE Report _INERTIA modifiers
M1 /P165 (MC-BRAKE-CALIPER2-FT-R) —rorme—
Model Part tree Part N1 P166 (MC-BRAKE-CALIPER1-FT-R) XREFS...
WH1/P157 (MC-BRAKE-RR-L) CLIP ADD
CLIP REM
0no 0 0 CLIP REPLACE
Example — editing a Part and its Material SKETCH
BLANK
. . . . . UNBLANK
Parts and all their referenced attributes can easily be edited using PRIMER. e
1. Go to Keywords — Part — Modify, and select part 163 from the list. '

2. Change the material ID by erasing “12” and typing “1”. Now try a different method - right click for
further options: this right-mouse menu is available wherever the small arrow appears in a text box.
Try pick (from screen), select (from list). Also try edit; change the Youngs Modulus to 10000. After
making changes, click Update to make the changes permanent. Otherwise, if you press Abort,
changes are not saved.




Using the Editing Panels

™ = MODIFY DEFINE_CURVE M1/.C3 (for MATERIAL 47) ? =0Ox
MODIFY MATERIAL M1MAT47 (for PART 198) A2 —Ox : CURVE
) Resst Al + Check List Xrefs o —
“D Reset Al + Check /' Sketch & Only v Import from database... X Cancel [ copyin  shXRefts A TextEdt i s CURVE_FUNCTION
. CURVE_FLC
X Cancel | [MCopyin  sh XRefs A TextEdt Include: |17 misc_materials3 key = ESEX%B?JUPUCATE
Include: |12 cooling_pack2 key - Er o — xmin[ oo \Xmax| o | Bod) Eﬂgigfgfg&a;mmo
CURVE_FLD_FROM_TRIAXIAL_LIMIT
Mocify material M1 MAT47 (ADD_EROSIO) BDD_PORE_4) Zoom | Ymin [ 3700 | vmax| 9100 | o chag) CURVE_TRISXIAL_LIMIT_FROM_FLD
=Gl ‘“-Plotovu [ncl scale & off3
Label | 47  »| Elemtypes: Solid, Shel, Beam, Tshel, (6DD_PERMEA) (B0D_2BAG = SV ot sl 2 o
DD FATIGUR &DD_GEN DA SFa SFO | OFF& | OFFO | DATTYP | LCINT Mosify DEFINE_CURVE 3 (model 1)
Type: |MAT_024: PIECEWISE_LINEAR_PLASTICITY | m ‘ ,
[ﬂDD DAM DI] @DD DAM GI] Title: <o loadcurve name givens=
Suffix: |<n0ne> | o
(PZELECTRIC ) DD_INELAST) Point
Title: |<N0 material name given= 1 v 0.0 3700
Suffixes:
2 v oo0m 4140
RowiCol 1 3 ¥ 0082 4557
4 ¥ 0127 4994
SIGY £ | ETAN FAIL TDEL ¢
7.89E-9 |210000c| | | 3700 | | |
B ¥y 0251 57825 3
5 7 vl o3s 7000 .
‘ | 8 Y 0395 900.0
9 v 10 9100
-- EPS? EPSB
3 SELECT... l s s .
| | 00 | 00 | 00
CREATE_CURVE...
Ton
EDIT... 00 00 00 00 (Chnsbetore ] L)
BROWSE.. Goto point Export
XREFS... [Coeete ) | | mpert
CLIP ADD
CLIP REM . .
SEE Part and Material Editing — example 2
J 1. Return to Quick-pick (shortcut Q). Right-click on the roof, Edit. Right-click on the Material ID, Edit.
This material references a stress-strain curve, LCSS.
2. Right-click on the curve ID under LCSS, Edit. The editing menu for this loadcurve appears.
3. Change some data values and press PLOT.
PRIMER Oasys




Floatlng Menus Press i to iconise Press t to tidy

p— p—
28 PRIMER 17.0 - 64 bit (build 26840), Licensed to: Ove Arup (AT&R London) [ PRIMER 17.0 - 64 bit (build 26840), Licensed to : Ove Arup (AT&R London) [ PRIMER 17.0 - 64 bit (build 26840), Licensed to : Ove Aflp (AT&R London)

= Fie Keywords Todls Display mages Viewing Optens el Pik PART BE) =0 =3 Fie Keywords Tods Dispy mages Viewng Options Hep Picf PART > B +-0) = rle Keywouds Toos Display_ images _ Viewfla_ Optons _ Help Pick PART > 5 =0

[~ MODFY PARTMIP1S8 [ X
PRIMER: M1: Neon model for Primer Demo. [PRIVERS: W1 Noon model for Primer Demo = MODIFY MATERIAL M1 MAT47 (for PART198) [ X
| = MODIFY DEFINE_CURVE MIAC3 (for MATERIAL 47) [ X

- MDY PART H1P188 < L 0 g | [ |
(XTI © Resetl o Check  / Sketch B Ony v
R Cancel = MODIFY MATERIAL M1MAT47 (for PART 198) @z -0Ox
et CITZT ) ResetAl o Check  F Skeich  # Orly ¥ Import from database.
et
MODIFY DEFINE_CLIRVE M1LC3 (for MATERIAL 47) @Az —0Ox
pdate Reset Al Check List Xrets CURVE
Ineucle: 9 v CURVE_SMOOTH
T W Cancel | [Poopyin  ehaiiRets A Textedt s CURVE FLNCTION
CURVE FLC
Cortert: CLRVE DLPLICATE
ncluc: 7 miso_meteras3 key = Rl

Propertie Lebet
Type: [mar,
198 Y suftix: [<nor

_opt Toe (<o

FUNCTION_TABLLATED

o [0 et T
CURVETFLD. FROM_TRANAL LT
ot (rag)7| CURVETRIAXIAL [T FROM_FLD
o

Mocky DEFINE_CURVE 3 (model 1)

@ =00
THle [N loadourve neme aivers
O s Fowea
o - - Paint
ReP
- 1 v 00 3700
2 v oo B '
3 v o 4557 !
o v o 4304 '
I
s v o 52732501 I
& o[ o o !
7 v o 7000 !
8 ¥ 0395 9000 =
z S z z
9 v 10 a100
L. b s L
Moty Top ImportExport
B e ©
-3 ottie Gatoport Boot S Sever (o) - e - - e CUsersvow 7T WA CT s (Thoda a0 (IR (PSS TR save P (Lock
| I 1 mot (W Al A Dienskntets e 1 unts o be M. o BT Tmesen > kVeE (D) Qi Ceriiens do for ~
ing coss encug . - — ing close enoug o € R vews v
 — ‘ 20 EXA R ER B  — 7 BB A EH — ACC e
_—

Floating Menus = MODIFY MATERIAL M1MAT47 (for PART]
* ) Reset All g = o - ESC n

Many menus “float” over the graphics — they can be controlled in several ways: 7 Con C———

Press i to iconise all floating menus — they will shrink to their top bar s :”2 p———— T = = Enter H
Press t to tidy all icons — they will be aligned in the top left graphics corner

Modify material M1 MATAY

Label: 47 > Elemtypes: Solid, Shell, Beam, Tshell,

Use ESC key to dismiss all the floating menus without saving any changes (= Cancel) e |MAT 024 PECEBMISE LINEAR PLASTICITY | It

Enter key will dismiss a menu and save any changes (= UPDATE) Suffisc: |:n0ne, |

1
2
3. Pressiagain to open up the menus
4
5

Note the cursor must be over the menu for ESC & Enter to function Title: |~:N0 material name given= |

PRIMER OGLSyS




PRIMER

Floating Menus

EROE Fle Keywords Tools Display Images Viewing Options Help Pick PART >]@ Undo Undo Modiified PART 198 l'E‘
/’ Refresh >
PRIMER: M1: Neon model for Primer Demo Blanking >
I l/ Parameter display »
z
L_ X

Menu pansl configuration

Save settings 1o oa_pref filz
Panel placement Expiain this

() Left border

() Right border

(O Abs right [

() Top border

() Bottom border

O Abs bottom 1

(@) Fres

Existing panel action [2 Auto Minimise )

@ Mo action @ Off (No suto min)

O Iconise in stu (O When picking

) Iconise & tidy O Always

Expand menus [Exepiain this

() Off (Mo action) Delay »

(®) Auto-expand Speed

() Auto-undock
Floating menu pricrity |31

RHS top lowered  [v] .
RHS bottom lowered | |

Graphics lowerad E

Resetlayot ||
Keywaord editor settings @
Initial #defintions shown: | § |
Initisd #rovys displayed 10

| Scale edit panets for large labels
| ] Scale KW edtor for large labels

Floating Menus

You can select where you want
floating panels to appear:

1. Click OPTIONS->PANEL
BEHAVIOR.
2. “Panel placement” setting can be

changed here (default FREE).




Creating Data Using Edit Menus

—_— CREATE PART in model 1 ﬂ 7 D X
Creating data “) Reset Al « Check  #" Sketch
We will create a new part for shells, 1mm thick, with X Cancel [T Copyin =l
elasto-plastic material. i
P Include: M1 =Master file= = SR

1. Keyword=>Part=>Create: the Part editing menu
appears. Text boxes coloured red must be filled in Create PART (model 1) [tp ART ]
before the data can be valid.

Tile:  |<Mo part name given= *CESE_PART |  FRigid sttributes

2. To choose the Label (ID) for the new part, you can

type in 1, or use the drop-down menu (right-click), Conterts. . Part haz no elements defined
choose First Free.

Properies... Material tvpe: =undefined=

SECID MIC GRAN ADPOPT THIC

PART lakel

lptiu:un? _option3 _optiond _optionS
Highest + 1 (100017

ho option:= =no aption:= =no option:= =no aption:=
Firzt free (1) a @ i @ a @ a

Highest + 1 in layer (100017 PONTACT () _PRINT (O _ATT_NODES () _AVERAGED
First free in layer (274) witch to PART_COMPOSITE

Highest free in layver (10001)

Lock label

PRIMER OGLSyS



Creating Data Using Edit Menus

— CREATE PART in model 1 A7 —0Ox — CREATE SECTION in model 1 (for PART 1) A7 =0
) Reset Al Check 2" Sketch ) Reset Al + Check
® Cancel [ Copvin Basic C of G ® cancel [ Copyin A Text Edit
Include: | W1 =haster files = Adustec C ot & Inciude: |k =Master file= =]
Create PART (model 13 Create SECTION section (model 1)
Tile: <o part name givens *CESE_PART |  Rigid sttributes Labet | 313 » Title:  |=No section name given= |
Conterts... Part has no elements defined Type: SHELL o
Properties. .. Material type: =undefined= RowACol 1 2 3 4 S E 7 g |
p— MID GRAY ADPOPT — SECID ELFORM SHRF MIP PROPT ERARID ICOhP SETYP y
e SECTICN  fee _optiond _optiond _options , MLOC ~ MAREA  IDOF  EDGSET
@ =noop SZEZT option= (& =no option= (® =no option= (& =no option=

() _NER CREATE... PMWTACT () _PRINT () _ATT_MODES (O _AVERAGED

O _REPO ® itch to PART_COMPOSITE
g Creating data

We will create a new part for shells, 1mm thick, with elasto-plastic material.

1. From Section ID, drop-down to Create.

2. Create a new section with ID 3001, element type Shell, thickness 1.0, and
leave all other entries as the default. Press CREATE_SECTION.

Oasys

PRIMER




PRIMER

Creating Data Using Edit Menus

We will create a new part for shells, 1mm thick, with elasto-
plastic material.

1. From Material ID, drop-down to Create. Create a
material with ID 3001, material type 3, RO=7.8e-9,
E=200e3, PR=0.3, SIGY=300, ETAN=1000.

2. Press CREATE_MATERIAL.

— CREATE MATERIAL in model 1 (for PART 1)

) Reset Al +f Check

® cancel [ CopyIn
Inciude: M1 =Maszter file=

Create material in mods

Either browse for the
material type, or enter
the type number (in
this case, 3)

Impart from database. ..

DD _EROSIO) 800 PORE_A

Label: 235 | Elemtypgs: Snlid,Shell,Eeam,Ts\&all,

Type: MAT_003: PLASTIC_KINEMATIC

] for

LT

Title:  |=Mo material name given=

RowCol 1 2

DD _PERMEA)
DD_FATIGUE ADD_GEN DA
(4DD_DaM DI ADD_DAM_Gi
(PZELECTRIC] ADD_INELAST

Suffixes:

T
oo

A7 ~Ox

Oasys
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Creating Data Using Edit Menus

) Reset Al
¥ Cancel [ Copyin

We will create a new part for shells, 1mm thick, with
elasto-plastic material.

Create PART (model 1)

CREATE PART in model 1
W Check f‘ Sketch Sketch Master

A Text Edit

Basic C of G
Adjusted C of G

*PART ]

*CESE_PART |  Rigid sttributes

1. Give the part a title e.g. “My new Part” Incluce: | M1 =Master file=
2. Inthe Part menu, all the data input is now
complete — press Create.
Title: Ir-.-h-' Mew Part
Conterts...
Properties ...

SECID

Part hasz no elements defined

MAT_020: RIGID

hIC EsiD ADPOPT ThAIC

@ =%

_option
® =no option= {®
() _NERTIA O

() _REPOSITION

_option2 _options _optiond _options
=no option= {(® =no option= ® =no option= {® =no option=
_CONTACT () _PRINT () _ATT_MNODES () _AVERAGED

Swvitch to PART_COMPOSITE

Oasys



Keyword Editor - Editing Existing Data

m x - Keyword: M1/ELEMENT_ACCELEROMETER Az=Cx
“)Resct il of Check  / Sketch | WeywordFormat =
Selected model 1 for KEYWORD ] Single Row Format £
Keyword M1 ACCELEROMETER (7/0 mod)
Cresate Delete List n'a R
Copy Keyword [~ CHeck T e T f# Options.. ¥ Incl SBACD Lap NI N M2 N N3 N IGRAY Mt NTOPT | mMasS  F @)
cedte P Mai 1 v o v o v o v o v o 00
Modify Sketch  Renumber aption b | | |
— 1 bbodL 525115 ¥| S00041 ¥| 800042 ¥| 800043 v 1] v 0 0.0
L 2 bbodz 525116 ¥| 500049 ¥| 800050 ¥| 800051 v 0 v 0 0.0
o 3 bpowE 525117 ¥| G&00057 ¥| 800058 ¥| 800059 v 0 v 0 0.0
4 bpowg 525118 ¥| 800085 v| 800066 v| 800087 v 1] v 0 0.0
5  wljoutpu| 525119 v| 800073 v| 800074 v| 800075 ¥| O v o 00
Keyword EditOI’ 6  Plopu| 525120 ¥| 800081 Y| 800082 Y| 800083 ¥ 0 v 0 00
7 wlbody| 525121 v| 800089 v| s000s0 v s00081 v O v o 00
Many KEYWORDs can be edited using a generic
menu format called the Keyword Editor — the same
field of many keywords can be updated in one action — S @@=
n— [ NINGECE ™) Reset Al o/ Check /" Sketch  KeywordFormat =
1. For example open the Keyword editor for Single Row Format &
*ELEMENT SEATBELT ACCELEROMETER HEWONE 1] A CCEL EROWETER (74100
B B _ WA
2. Select some accelerometers from the list {# Options.. ¥ Incl  SBACD Lap M N N2 N N3 N IoRaY It NTOPT | Mass  F )
. - » Main 1 v o v o v o v o v 0o 00
3. Enter 5e-2 in to one of the selected rows. The value | _l | |
) ) ) 1 » bodL 525115 ¥ 500041 ¥ 500042 ¥ 500043 ¥ li] v 0 0.05
will be automatically entered into all the selected 5 2 Wbodg| sestie v sooss  v| sooso ¥ sooost Y| o ¥ o -
rows 3 bpoWE 525117 ¥ 500057 ¥| 8500058 ¥| 8500059 v li] v 0 0o
4 pows| 525118 ¥ 500065 ¥ 500086 ¥ 500067 ¥ O Y 0 005
4. Press UPDATE 5  »floutpu| 525119 ¥| 800073 Y| 800074 ¥ 800075 ¥ 0 v 0 0.05
6  Ploutpy| 525120 ¥ 500081 Y| 800082 Y| 800083 Y| O Y 0 00
7 whody | 525121 ¥ 500089 ¥ 500080 v 500081 ¥ O ¥ 0 00

PRIMER OGLSyS




Keyword Editor - Creating New Data

|| M I - Keyword: M1ANITIAL_VELOCITY Az —=0OXx

AIRBAG_PARTICLE_POSITION (0) STRESS_SHELL (0) « Check Keyword Format =
ALE_MAPPING (0) STRESS_SHELL_NURBS_PATCH (@ —
AXIAL_FORCE_BEAM (0) STRESS_SOLID (0) : Single Row Format =
CONTACT_WEAR (0) STRESS_SOLID_NURBS_PATCH (@] Keyword M1 INITIAL_VELOCITY (00 mod)
CRASHFRONT (o) STRESS_SPH ©
DETONATION (o) STRESS_TSHELL ( WA
EOS_ALE (0) TEMPERATURE @ f# Options.. ¥ Incl  NSID s no NSIDEX S no BOXID Box IRIGID  war 1D csYs @
EXCESS_PWP (0) TIED_CONTACT_DATA (W] WX F VY F VI F VxR F VYR F VIR F
P AR () S JTEMATICS @ VXE VYE VIE VXRE VYRE VIRE

F F F F F F
FIELD_SOLID [0) @ , - ‘ .
FOAM_REF_GEOM... © WELOCITY_NODE () Create AMain 0 v 0 v i} v 0 0 v

13500.0 00 0.0 0.0 0.0 0.0 l

Some entity types have both Keyword editor and single-entity editor (Modify menu).
Others have only a Modify menu, while others again have only a Keyword editor.

1. Go to Keyword=>INITIAL_VELOCITY.

2. The Create and Modify buttons are greyed out — only a Keyword editor is available.
Start the keyword editor. There are no Initial Velocity definitions currently in the
model.

Enter the data shown: VX=13500.

Press CREATE - the data appears in Green.

The data is still only temporary — to save it in the model, press UPDATE.

o o b~ W

When you redraw the model, PRIMER will also draw the newly-created initial
velocity data. To avoid this, visit the Entity panel and turn off INITIAL. Entity visibility
is switched on whenever new data is created.

PRIMER OGLSyS



Keyword Editor - Displaying Data

The keyword editor displays all the _OPTIONS for this keyword together.
Go to BOUND keyword then PRESCRIBED_MOTION.

— Keyword: MUBOUNDARY _PRESCRIBED_MOTION AEF-Ox
) Resst Al + Check & Sketch Keyword Format =
¥ cancel Single Row Farmat £
Keyword M1 PRESCRIBED_MOTION (242 moc)
Filter by; BOUNDARY _PRESCRIBED_MOTION amixed> =aito> =aLtoe
Wil A
# Options . ¥ Incl  Suffices  MDMSID.. e DOF | WAD e e || SF F WD ygcr DEATH  F  BIRTH F

OFFZET1 F  OF

e e wesm |  BOUNDARY_PRESCRIBED_MOTION_NODE

0.0 00 | 0 ¥ 0 ¥ 0 v
1 »ein oD vie-peses *BOUNDARY_PRESCRIBED_MOTION_RIGID

2 »|Main [NODE_SE_Vjel500083 ¥

*BOUNDARY_PRESCRIBED MOTION_NODE_SET

S Oasys



Keyword Editor - Displaying Data

Keyword Editor

Each line of data may be blanked. In this example (*ELEMENT_BEAM) , the second lines have
been blanked.

—_ Keyword: M1/ELEMENT_BEAM 7 =[]w
" Check # Sketch Keyword Format =
*® Cancel Single Row Format =
Keyword M1 BEAM (2981/0 mod}
Fitter by: ELEMENT_BEAM <auto= <auto= <auto= <auto= <auto= <auto=
WAEl A
+# Options... ¥ Incl  Suffices EID Lab PID p N1 N M2 N N3 N RT1 | RR1 | RTZ2 | RR2 | LOCAL | Line1
w[Main [<none= v 460053 Y[ o ¥ o Y[ o v o ¥ o 0 0 0 [ o ine 2
1 »|body |PD v 1 ¥| 9959 Y| 5SO95000 Y| SO98001 ¥ 0 v 0 0 0 0 0
| A v i ¥| 9959 Y| 5995001 Y| 5098002 ¥ 0 v 0 0 0 0 0
3 e v 3 v| 9999  ¥| 5995003 ¥| 5055004 ¥ 0 v 0 0 0 0 0
4 » v 4 ¥ 99%% Y| 5595005 Y| SO%5006 Y 0 v 0 0 0 0 0
I v 5 ¥ 99%% Y| S095006 Y| S9%5007 ¥ 0 v 0 0 0 0 0
5 » v 5 ¥ 99%%  ¥| S095008 Y| SO%500% ¥ 0 v 0 0 0 0 0
7T e v 7 ¥| 9959  ¥| 9995009 ¥| 9995010 ¥ 0 v 0 0 0 0 0
g » v 3 ¥| 9959  ¥| 9995011 ¥| 9995012 ¥ 0 v 0 0 0 0 0
3w v 9 v| 9959  ¥| 9995012 ¥| 9995013 ¥ 0 v 0 0 0 0 0
0 » v 10 ¥| 9939  ¥| 9999014 ¥| 9995015 ¥ 0 v 0 0 0 0 0
11 bbusz‘ID v 11 v| 9939  ¥| 9999015 ¥| 9995016 ¥ 0 v 0 0 0 0 0
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Keyword Editor - Displaying Data

Keyword Editor

Where the LS-DYNA data has multiple lines, “Single-row layout” displays the data on a single line.

—_ Keyword: M1/ELEMENT _BEAM 7 =[x
v Check ' Sketch  Keyword Format =
M Cancel ISingIe Row Format = I
Keyword M1 BEAM (28981/0 mod)
Filter by: ELEMENT_BEAM =auto= =auto= <auto= <auto= =auto= =auto=
M3 A— | @ 1 @ !
+# Options... ¥ Incl  Suffices EID Lak PID p N1 N N2 N N3 N FRT1 | RR1 | RTZ | RRZ2 | LOCAL | PIC1 p PID2 =]
»|Main |<none- v| 4600s3 v| 0 v o0 v 0 v o v o 0 0 0 0
1 > hudz PIC ¥ 1 ¥ 9999 ¥| S959000 w| 9595001 0¥ 0 ¥ 0 0 0 0 0 373 ¥ 3584 ¥
| 2 L3 ¥ 2 ¥ 9999 ¥ 9999001 Y| 9993002 0¥ 0 ¥ 0 0 0 0 0 384 ¥ 379 ¥
3 L3 ¥ 3 ¥ 9999 ¥ 99995003 Y| 9995004 0¥ 0 ¥ 0 0 0 0 0 603 ¥ 284 ¥
4 > ¥ 4 ¥ 9999 ¥| S959005 w| 95095008 ¥ 0 ¥ 0 0 0 0 0 380 ¥ 339 ¥
5 L3 ¥ 5 ¥ 9999 ¥| 99995008 Y| 9993007 0¥ 0 ¥ 0 0 0 0 0 329 ¥ 377 ¥
6 L3 ¥ 6 ¥ 9999 ¥ 9999002 Y| 9995009 0¥ 0 ¥ 0 0 0 0 0 350 ¥ 389 ¥
T > ¥ 7 ¥ 9999 ¥| S9559009 w| 9595010 9w 0 ¥ 0 0 0 0 0 389 ¥ 377 ¥
8 L3 ¥ a8 ¥ 9999 ¥ 9999011 Y| 9993012 ¥ 0 ¥ 0 0 0 0 0 350 ¥ 389 ¥
9 [ ¥ 9 ¥ 9995 ¥| 9999012 ¥ 9999013 ¥ 0 ¥ 0 0 0 0 0 389 ¥ 3TT ¥
10 > ¥ 10 ¥ 9999 ¥| S959014 w| 9595015 ¥ 0 ¥ 0 0 0 0 0 380 ¥ 339 ¥
11 L3 ¥ 11 ¥ 9999 ¥| 9999015 ¥ S9O993016 ¥ 0 ¥ 0 0 0 0 0 329 ¥ 377 ¥
|
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Keyword Editor - Displaying Data

— Keyward: WM1ELEMENT BEAM Az —0Ox
" Check # Sketch  Keyword Format =
¥ Cancel Single Row ] ]
Keyword M1 BEAM (29810 mod) “A” means automatically filter
Fitter by: ELEMENT_BEAM =auto= =auto= = to inC|Ude a” _OPTlONS
55@5 x present in the model Xy
H# Options. ¥ Incl Sy <none= ID poM RT2 | RR2 | LocaL [
[ ] THCKNESS D2 P )

P hizin | =nar D SCALAR v . - .
[ scaLr w\' Hide/show entities with these e

1 »lood D Wil s 7| OPTIONS [ o [ o | o |

1 73 v 3|4 v
2 »foody D v 2 v 9999 v| 9999001 v| 9999002 ¥| O v o0 | o | o | o | o |
3| v 33w
3 Ppodg FD voo3 v 9399 v 9939003 ¥| 9999004 Y| O Yoo |0 |0 | o | o |
B0 v 284 0w
4 »body PD v 4 ¥ 9399  v| go3em0s v| gdemsmos v o Yoo | 0 | 0 | 0 | 0 |
;0 v 3w v
—= . | | | | | | | .

Keyword Editor

It is possible to display only those entities having
certain _OPTIONSs, using the “Filter by” buttons:

S Oasys




Keyword Editor - Displaying Data

Keyword Editor
The data may be sorted by clicking on the header of any column.

Fitter by: ELEMENT _BEAM =gLto= =auto= =guto= =guto= =guto= =guta=
WiE3 A
# Options..¥ Incl  Suffices ED Lah PID p N1 @ N M3 W RT1 | RRi | RT2 | RR2 | LocaL | [
PICH p FID2 = 2
Msin |<nore= Y| 2917 ¥ D R Yoo R R |0 B |0 |0 |
1 wloooj=none= ¥ 307753 v| 184 ¥ 3420 ¥ 155006 v| sosss0 v o | 0 | 0 | 0 | 0 |
| |
2 pcnn@:nnne: v| 307752 r| 184 r| 314183 r| 155031 r| 308380 r| 0 | 0 | 0 | 0 | 0 |
3 r|anc:i|ﬂ=cnc-ne:~ v| 300729 ¥| 288 ¥ 300419 ¥| 157516 ¥| 300413 ¥ O |0 R | o | o |
4 --:cnc-ne: v| 480040 r| 306 r| 460035 r| 207004 r| 310567 r| 0 | 0 | 0 | 0 | 0 |
| — T T T T T T T T T T 1

S Oasys



Keyword Editor - Displaying Data

Keyword Editor

The “Options” button allows you to select entities in the keyword editor, and then carry out various
operations on those selected.

= Keyward: M1ELEMENT_BEAM @A: —Ox
e Lpdate " Check # Sketch Keyweord Format =
® Cancel Single Row Format =
Heywword M BEAM (293110 mod)
Filter by ELEMEMT _BEAM =auto= =auta= =auto= =auta= =auto= =auta=
WA
# | options  w|inel  suffices  ED Lap PID poNt N2 N N3 N RT1 | RR1 | RT2 | RR2 | LocAL | [
PIC p PD2 P 7
217 v 0 Yoo Yoo Yoo Yoo - |0 | o L0 |
Select..  Bilenone= v 307753 w[ 184 v[ 314210 v| 1ssoo6  v| sosss0 v[ o | o | o |0 L0 |
ml  Show_ Al
ilsnone= ¥ 307732 v| 184 v 314188 v| 155031 w| 308860 v| O |0 |0 |0 0 |
ijenone= Y| 300723 Y| 289 v| 300419 ¥ 157516 Y| 30043 Y| 0 |0 | o | o .o |
p|znone= ¥ 480040 v| 306 v| 460035 v| 207004 1r| 310567 1r| a | a | a | 0 | a |
Heb |
L T T T T T T T T T T 1
e
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Keyword Editor - Displaying Data

Keyword Editor

Further options are available from right-click on entity (in left column) — Sketch, Blank, Delete, etc

— Keeyword: M1ELEMENT_BEAM @z =0Ox
" Check & Sketch Kesywword Formit =
*® Cancel Single Rowe Format =
Keywword b1 BEAM (293110 mod)
Fitter by: ELEMENT_BEAM <auto= =auto= =auto= =auto= =auto= =auto=
MEa
# Options.. ¥ Incl  Suffices  ED Lab PID p N N2 N N3 N RT | RR1 | RT2 | RR2 | LOCAL | [
PICv F PIDZ2 P g
»hain <none= Y| 27 ¥ o ¥ o ¥ 0 v o v o |0 |0 | o L0 |
m j 307753 ¥ 184 v| 314210 ¥ 155005 v| 308880 Y| 0 | 0 | 0 | o |0 |
]
Edit...
ENNNR j 307752 w| 184 vw| 314188 v| 155031 v| 308880 v| O e e |0 |0 |
3 » . v a7z v 289 v zoows  v| 15756 v| 300413 Y| 0 B L0 | o | o |
Sketch
4w Bla::: j 460040 1r| 306 1r| 460035 1r| 207004 ‘r| 30567 r| 0 | 0 | 0 | 0 | a |
Uﬂhrﬁﬂk 1 1 1 1 1 1 T T 1 T 1
e Only ]
Text edit
Export file
z
Help
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Using Option Selection Menu

[ PRIMER 17.0 - 64 bit (build 26840), Licensed to : Ove Arup (AT&R London) — SELECT PART ? {{D Using ObjeCt SeleCtion Menu
-HE File Weywordz Toolz Display Images  Viewing  Opfions Helpl Pick PART hl@mmmmn_n ‘ﬂ:l‘ m
[ 1 i Objects can be selected in several ways in
PRIMER. E.g.from PART >
— SELECT PART 7 &[] (ML) PART(S) (all models) MODIFY...
Opt 1. Parts can be picked straight away
Fiter “is Key_In Sk - b1 P153 (MC-A-ARM-BUSH1 -R) from the graphics window — click
B M1/P154 (MC-A-ARM-BUSH2-L) ona paljt, or .drag achSS an area.
(ML) PART(=) (all models) M1 /P15 (MC-A-ARM-BUSH2-R) (The quick-pick selection box
M1P152 (WC-A-ARM-BUSHT -L turns blue to tell you the cursor
! ] 3 b—' h1/P158 (MC-A-ARM-FT-L) function is controlled by a menu)
MIAF1S3 (M-A-ARM-OUSH R M1 P157 (MC-A-ARM-FT-R) o
— SCREENPI 2 =[] X% 2. The VIS option gives further
M1/P156 (MC-A-ARM-RR-L) options for selecting visible
Dismiss ~ Help - FILTER ITEMS «O | — entities: “ALL" or by screen
Picked MO PART(=) Dizmizs Help polygon.
Scr_Ares | [=Mo texdt fiter= 3. Alternatively, click on items in the
I . .
. B DAET dadrn list. Use shift or control to select
' B it AN Select ELEM TYPE multiple items
By Model ... (&l models) e '
By Include file ... CANY) Al 4. To refine the listing, click Filter.
An By PART TREE ASSEMBLY ... (ANY) 2 For example, to show only parts
By SET_PART .. (ANY) BE&M that are used for solid elements,
By PART type .. (ANY) SHELL select element type then shell.
=undefined= By MATERIAL ... (ANY) DISCRETE 5.  Afurther alternative is to choose
=undefineds= ) Bty MATERIAL tvpe . (ANY) MASS KEY_IN & type in the entity ID.
=undefined= By ELEMENMT type ... (ANY) HI ACCELEROMETER

PRIMER
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Using Option Selection Menu

Object menu order

Clicking on the dark grey bar toggles between original order => A-Z => Z-A => 1-9 => 9-1 => original

Fiter iz Key_In =k -

[&-Z) PARTC=] (all models)

Fiter “iz Key In Sk

(Z-8]PARTC=) (all models)

(0-9 PART(=) (all models)

Fiter Wiz Key_In Sk

Fiter “%iz Key_In =k

(9-0) PARTC=) (all models)

order
—_ SELECT PART 2| — SELECT PART AR SELECT PART AR SELECT PART 7 &[]
Opt Opt Opt Opt
- - ]

M1/P903 (Spring-Damper Part Definition.) M1/P152 (MC-A-ARM-BUSH1 -L) M1 /PEE00S (Latent)
M1/PE0S (ACCELEROMETER - BRAKE CALIPER M1/P304 (Spring-Damper Part Definition.) M1/P153 (MC-A-ARM-BUSH1 -R) b1 /P10000 (Beam spotwelds)
W1 PE0Y (ACCELEROMETER - EMGINE BOTTOM) M1P3938 (Salid spotvwelds) M1P154 (MC-A-ARM-BUSH2-L) M1 /PI993 (Beam spotwwelds)
M1/PB03 (ACCELEROMETER - ENGIME TOP) M1P1168 (rh rear wheel rigid) W1 P1SS5 (MC-A-ARM-BUSH2-R) b1 P3395 (Solid spotwelds)
W1 PE0T (ACCELEROMETER - INSTRUMENT PAN h1F1170 (rh front wwheel rigid) M1/P156 (MC-A-ARM-FT-L) W1 2103 (lh eng rigid)
M1/PEDT (ACCELEROMETER - LEFT REAR SEAT M1P2101 (rh eng rigid 2) M1P157 (MC-A-ARM-FT-R) M1P2102 (front eng rigid)
h1/PE02 (ACCELEROMETER - RIGHT REAR SE& h1P2100 (rh eng rigid 1) h1/P158 (MC-A-ARM-RER-L) W1 P2101 (rh eng rigid 2)
I | | |
PRIMER Oagyg




Using Option Selection Menu

Keyword Editor — KEY_IN L T R ¢

‘KEY_IN” can be used to type in selections. Ranges and wildcards can be used Create Sketch Renumber
— Copry Delete Tahle Compare
fd et (KRS Modify — Keyword — Check  Pen Check
Create Sketch Renumber MODIFY PARTS (nothing selected)
Copy Delete Tahle Compare — SELECT PART % {{D
hadify Keyweard Check Pen Check ot
MODIFY PART: (nothing selected) Fiter Wis Key In Sk -
— SELECT PART ¥
Q:ED (9-07 PARTC=]) (all model
—_—TTTY DISMISS HELP M1/P3333 (Beam spotw
i M1/P3995 (Solid spotwel
(9-0) PART(=) (all model Key in PART(=) M1P2103 (Ih eng rigid)
= Select all parts prEe=E e
oy PARTES M1/P3398 (Sold spotwel with ID’sp 3 | ps? M1P2101 (rh eng rigid 2
ey In s M1P2103 iy .. oo
(heng nd) digits long that M1/P2100 (th eng rigid 1
Select all parts M1P.2102 (front eng rigi begin with “15” M1/P2003 (Ih eng mount
with ID’s between 150-159 M1P2101 (rh eng rigid 2
150 and 159 igi I
W1P2100 (rh eng rigid 1
inclusive M1/P2003 (lh eng mount
.

S Oasys



Using Option Selection Menu

Keyword Editor — VIS — FEATURE LINE

Useful for selecting shells from a seed shell up to a break angle — e.g. all shells on a flange

CREATE SET_SHELL in model 1 ? =[x — SCREEMNPI 72 = D X Tr [@= X
) Reset &l " Check & Sketch M Only ¥ : PPt Halp - SELECT SHELL i«
% cancel [ Copyn A Text Edi fremssaie o e Al none <% (S
Picked NO SHELL(s) Fiter Vis Key In Sk
Inciude: M1 =Mazter file= =] _

Scr_Area SHELL(=) (all Models)
ADD: Selected: 6 SHELL(=) :

SHELL(s) 305 - 1046179

Add item= Sketch =el Abort add

An
- SCREEM PICK 7 =[% — SELECTITEM 7 &[]
Dizmizs Mone -
: e € [ED ¢ opt =undefined=
Picked & SHELL(=) Fiter “is Hey_In Sk :
_ =undefined=
Sor_jwrea || ALV SHELL(=) (in M1) e ety
Sor_Cire Sor_Paly SHELL(s) 305 - 1046179 unaetine
(Path L | Psth s | =undefined=
Fest_Line | Ang «undefnned»
Explain =undefined=
N 15843740 =undefined=
M1 /5964571 <undefined=
W1 /SE19370 )
M SETTE13 =undefined=
115973936 : zundefineds=
Wi /SEEEEE0

PRIMER OGLSyS




Cursor Action Control

Options  Help Blank ¥ PART (anytype) ¥

Cursor action = Quick-pick Create Replace Sketch Renumber

Copy Delete Table Compare

. Return to Quickpick mode using shortcut Q, or Modify Keyword Check Pen Check

dismiss the menu that is currently controlling _

cursor action “oply | MODIFY PARTS (nothing selected) |
— SELECT PART 2 &[]
Al MNone &9 m .‘.

Fiter %is Key_In Sk
_ (MiL) PART(=) (all model

Cursor action = menu pick L S ATLE

IM1 P153 (MC-A-ARM-B

. E.g. PRIMER is expecting you to pick a Part for II'-.-‘I1 P154 (MC-A-ARM-B
the Modify menu M1/P155 (MC-A-ARM-B
. To return to picking a part for the Modify menu IM1 P156 (MC-A-ARM-FT

(e.g. after temporarily using Quick-pick), click on
the cross at top-left of the menu

M1/P157 (MC-A-ARM-FT

M1/P158 (MC-A-ARM-R

M1/P153 (MC-A-ARM-R
<4 I |

S Oasys




Part Table

Opts ¥| Blank |Unblank | Only | Sketch | Include |

Type ¥ Refresh Select 1.  Inthe Part Tree, right-click the include file body _with_welds4.key
Corterts|[ Find | v 2. Choose “Part Table” option
""|§|'i"_-'|'h}|'1"('N'ébﬁ'ﬁﬁbbiéi'fﬁi'lii'in:ﬁé'r'ﬁéiﬁﬁj """""""" 3. Inthe View menu, turn on Mass (Dyna Part), Mass (Dyna Added), Sect

.................................................................. NlP and Sect Elform.

£ 11 (control_standard2 key) :
£1 C112 (outiut_requests2 key) 4. Turn off Part Type and Section ID.

A—

13 (general contact3 key) _ ———— 2 =[x
7] £ Il (body_with_welds4 key) . _ -
Dismizs Wiemwy .. Refresh Wirite... Clear Sels Shiowy all Total Parts: 171 (171 selected)
£ IS (suspension2 Table Ch_ Model Mass (Assignlum  Mass Iner (XX Y¥Y  Mat Yield Part cont CPARME  Smallest TS
B :Ilﬁ (susp_conne Blank « Part ID Mazz (Component Mazs Iner (XY XZ Merge Status Fart Inertia Stamped part
£ 17 (misc_materig e, Part ID Blanking [V'Wiass (Dyna Part) | Mat D Mumed  Part title Style
u pass Colour Mazs (Lumped def et COMA Part Contact Part type Tranzparency
P54 Composite Mass (MREE) hat COM2 Part cont FS Sect |0 Save Settings
> P35S Comg. num, layers Mazs (NS Mat Density Part cont FD I_f Sect Flform
= >
w o EQOS D Mass (=struct) Mat Encrypted Part cont DC " Sect Gauge
£ EI11 (ancillaries_{Piotting mode > P416 S
P32 HGLS 1D Maz= (transferred Mat Fail strain Part cont % C I " Sect MIP
— aste parts
v P14 HGLS Type [+ Mass (Dynaadde | Miat Modulus Part cort OPTT Sect Title
Creste part set P41 HGLS Coeff Mass (Hadded) Mat Title Part cont SFT Sect SHRF
Make current layer Pag Include Mazz Cof G Mat Type Part cont S=F =malle=t Elem
Fcit comments P389 CH-RAILS-FT-L- 223 2 3 0000903256  0.003809 1.895000
Report Include Mass
: P311 CH-A-PILLAR-B 153 2 3 5.43483e-05 0.00347552 1.E11000
Rename Include file
Empgty Include file p352 CH-CBM-FIREWY 194 2 3 0.000228272 0.00344807 0.735000
Cleanup include
Suspend transformation
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Part Table

The table now shows the requested data.
1.

Part Table

Click on the column heading “Part Mass”.

The parts are now in order of mass,
lightest at the top.

Click again. Now the heaviest parts are
at the top.

The total mass is shown on the column
heading.

- PART TABLE 7 —D ¥

Dizmiz= “iewy Refresh Wirite. Showy all Total Part=: 171 (171 zelected)
Table Changes: N Apply | Select  Show sel M1 Mass: 1.2203 CofG: 2760.1, 34.392, 636.31
Part ID Part title htat 1D =ect Elfarm Zect MIP Zect Gauge

| |
P353 CH-CBM-FLOOR 195 2 3 0.000394753 00131394 0.705000
P354 CH-CBMN-FLOOR 196 2 3 9. 26798e-05 0012200 0.70E000
P355 CH-CBMN-OUTER 197 2 3 000028267 00113474 0.823000
P416 CH-ROOF 250 2 3 3.09549e-05 0.00E54239 0702000
P362 CH-CBMN-SILL-B 204 2 3 2.13682e-05 00063716 1. 701000
Pa14 CH-RAILS-U-RR 243 2 3 4 8488e-05 000516152 1 916000
P410 CH-RAILZ-U-FR 244 2 3 4 84855e-05 000515394 1.916000
P391 CH-RAILS-FT-R- 225 2 3 000245223 000386516 1.895000
P3a9 CH-RAILS-FT-L- 223 2 3 0.000903256 0.003809 1.895000
P311 CH-A-PILLAR-B 153 2 3 5.434583e-05 000347552 1.611000
P352 CH-CBMN-FIREWYW 134 2 3 0.000228272 000344807 0.735000

PRIMER
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Part Table

Part Table

1. Next, click twice on the column heading “Sect v v

Gauge’, to bring the thickest parts to the top.

2.  Click the top part, shift-click down to Part 316 — to - PART TABLE =[x
select the 6 thickest parts.

3. Right-click on the column “Sect NIP” (number of
integration points).

4. Type 5in the text box. Now the number of M- t Elform Sect NIP

D
integration points is set to 5 for the selected parts.
PE16 CH-RAILS-U-RR 301

Dizmizs Wien .. Refresh Wirile. .

Takle Changes: Unda

Showye all Total Parts: 171 (6 selected)

Select showe 22l W1 Mass: 1.2203 CofG 276001, 34 3592 163631

o fE:Eu::t Gauge

_ 2 5 0000199242 2800000
5. Tochange the data in the model, press Apply. PE1S CH-RAILS-U-RR 300 2 5 0000208763 2800000
6.  Dismiss the table, unblank all parts. PE12 CH-RAILS-U-RR 297 2 5 268619205 000017136 2800000
Vet CH-RAILS-U-RR 295 2 5 2685546-05  OODDI71366 2800000

E/ P37 CH-A-PILLAR-B 159 2 5 Chenge Secl NP 0000100282 2800000

P36 CH-A-PILLAR-B 158 2 5 Sialch 0000100277 2800000

PE14 CH-FENDER-SIL 289 2 I 0000143157 2520000

Tk CH-FENDER-SIL 283 2 3 T 000014316 2520000

P10 CH-RAILS-U-RR 285 2 3 7753205 000277413 2520000

PE0S CH-RAILS-U-RR 294 2 3 7bo3dse0s 00027737 2 520000

PEO3 CH-FENDER-SIL 293 2 3 0 0000396354 2500000
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Remove

The remove function can be used to delete entities
whilst maintaining the integrity of the model. First,
unblank the whole model (U).

1.

Remove

Go to Tools — Remove, to display the
remove menu.

The Delete sub-menu is shown by
default. Select Part 156 & Apply.

The next menu shows what entities
PRIMER decides should be deleted
together with Part 156. In this this
example some Constrained entities are
also highlighted — if left in the model
these would cause an error.

The user can Sketch each entry on the
list and choose which types to leave
undeleted. In this case delete all using
DELETE_SEL.

PRIMER

Delete

Remove

Cleanup Merge
DELETE 1 PART

0

Tools Meshtools v . §M Post

Assignms |Composte [LoadPath | -

Attached
Blanking
BOM
Check Find

[ Delete recursive

| | —RemovemEm 2 &[]

[ Remowve from sets ]

oD D &% G

Conx_Action

Empty conx

Fiter Vis Key_n Sk
[ 3

M1/P152 (MC-A-ARM-B
IM1/P153 (MC-A-ARM-B
1154 (MC-A-ARM-B
M1IP155 (MC-A-ARM-B

1/P156 (MC-A-ARM-F
Wi iP157 (MC-A-ARM-F
IM1/P158 (MC-A-ARM-R
1159 (MC-A-ARM-R

M1P160 (MC-BATTER
| I

Type Mo

ALL_BEL WY

Sketch

PART 1
SHELL a3

CONSTRAIMED 3

SET_MODE 1
MODE 398




Remove

Remave CLEANUP MODEL T =0Ox Remove (cont)
~Detesel | rocson AR

p—ete—  Cleanup Merge

n_ T o The cleanup function identifies data that is no longer
E—' m CLEAMUP 1 MODEL ' needed in the model.
[ Cleanup terstive | Type i R 1.  Select Cleanup sub-menu to remove
ALL BELOW Sketch entities that are no longer used.

Empty_Set_Action

Kill =et & owner

2. Click Apply.

3. Inthe next menu we see what PRIMER
recommends to be deleted — Sketch the
joints to see their location. If these joints
are left in the model LS-Dyna will
terminate with an error.

4. Delete all using DELETE_SEL.

MATERIAL DELETE
SECTION DELETE
FART DELETE
MASS DELETE
- JOIMT DELETE
HODE DELETE

Empty_Part_Action
Hill part & owner

Empty_Ifile_Action

Leave empty file

3| 3 (w3 [ied 3 =3

Maon_Struct_kems >

Accel Mode Mazs Inertis

PRIMER OGLSyS




Orient

Orient

. . Crignt
Orient 6 ways to Orient are available

Project Fotate Translste Help
Reflect Scale Transz-Rot Sketch

Project Rotate Translste Help

Reflect Scale Trans-FRot v

Using the TOOLS — ORIENT menu we can move
any entity in the model to a different position and
(optionally) make copies of the entity during the
process

Mode drag Orifset Conzider INCL_TRANS I
Tranzlate & Rotate 9 PART(=)

3 nodes for base triad

1. Delete one wheel & tyre using the
REMOVE function (previous slide)

o I

Help

O I
Trang-ie | | Sketen S + orentimem 7 &« 2. Open the ORIENT menu and choose
Copy on # |[1 Options ' : & Opt Reflect

3 nodes for target triad Fiter Vis Key In Sk

EERRSRRE SIS Consider INCL_TRANS 3. Pick a node on the centre-line of the

e ? OBJECT TYPE

REFLECT 9 PART(=) vehicle as a mirror point in the Y-Axis
i : . - Ox'; ? (ML) PART(E) (all mod ] )
ReflAds: SRS Vaxs SRR M1 P152 (MC-A-ARM- 4. From the list on the right choose Part, drag
Refl dist: Pick | 21.77563 | | - an area over parts to copy
Coord sys 5. Select the Copy on feature, 1 copy
- ORIENT ITEMS 2 {{I;I 6. Press Apply — PRIMER will create a new
% opt - e.g. TréénS-r_OtdmapS wheel with new part IDs, elem IDs etc.
y one node triad onto
e Gl HENED 5 ) another Numbering of the new entities can be
_ OBJECT TYPE specified here, or renumbered later using
f (ML) PART(S) (all mod MODEL — RENUMBER CONTENTS -

M1 P152 (MC-A-ARM-B - SELECTION

o=

PRIMER

Oasys




Orient - Dragging

Orientation can also be done by dragging.
v 1. Switch the Orient method to Translate.
2. Switch off Copy

3. The previously selected parts are still selected in the Object menu. Deselect these
using the NONE button, then pick the newly-reflected parts. Dismiss the screen-
pick menu which is covering some of the Orient menu buttons.

4. Press Drag, select option 'Y

Project Rotate Translate 1 5 D th heel int it
Reflect Scale Trans-Rot Sketch - brag the wheet into a neéw position.
Copy off ) Options 6. Press Apply — PRIMER will leave the parts in their new position.
Modedrag ~ Offset  Consider INCL_TRANS :’ Numbering of the new entities can be specified here, or renumbered later using
TRANSLATE 1 PART(s) MODEL — RENUMBER CONTENTS - SELECTION
[X,Y Z] dist: lu.o 00 00
— ORIENT ITEMS ? &[] Degof F
Drag A 3
4 OO Fiter Vis Key_n Sk’ Vectar XY £
Interpolate
OBJECT TYPE W W
f (ML) PART(S) (all mod
[ NI->N2 UM P152 (MC-A-ARM-B YT v
VECTOR IM1 D152 (MC_A_ARM.A

PRIMER OGLSyS



Tabs

p—
m PRIMER 17.0 - 64 bit (build 26840), Licensed to : Ove Arup (AT&R London) - (m] X

"% File Keywords Tools Display Images Viewing Options Help| Pick NPNT >]@ &-D E] Tools Mesh tools Vm Post

=) voumesian Volume I v

(I

PRIMER: M1: Neon model for Primer Demo

1. Many of PRIMER’s menus appear in the bottom-right corner —
these are called “Docked” menus. As each docked menu is
called up, a Tab appears.

2. Clicking on a Tab brings that menu to the front.

3.  The Model and Part Tree Tabs are always present. Other
docked menus can be dismissed by pressing ESC when the
mouse is in the menu.

Point to Poin 'Polnt angle

" T i 83

Nodal coord Curve length Node to Part Partto Part

IR e

Node Curve | Distance Plot e to Plan
~
WA S [
i

Node to Node - pick nodes

Done R 5 Refresh

<none= >
<nones= >

o e | R
A‘Shon-ctxkey“nothus& All E]Unil vector
] -

— | Rev Distance:

< I e Ent N

PRIMER




X-Refs

— Cross reference viewer =[x Cross reference viewer =m]I5¢
sooct @
Sketch
Referred to by Refersto Referred to by Edit
E1156 (MC-A-ARM-FT-L) [E1156 (MC-A-ARM-FT-L) E1156 (MC-A-ARM-FT-L) E1156 (MC-A-ARM-FT-L) rets
FISHELL EIMATERIAL EISHELL EIMATERIAL Clip Add
....... St S R Ll EICONSIRSRED e AT Clip Rem
1 (M1EXNOT) E]SECTION FIGROUP FISECTION Ciip Replace
. 11 (M1RBOD11) T
113 (M1/RBOD13) e,
Only
- MODIFY PART M1/P156 Az =0Ox
e Update Reset Al " Check * Sketch M Only Vv  Sketch Master
X-Refs (Cross reference) CIETE © /
% cancel | [) Copyin A Text Edit Basic C of G
. e . . Include: 15 suspension2 key ==} Adjusted C of 6
Linkage (cross references) between entities may be viewed using Xrefs.
. Modify PART 156 (model 1)
1. From parts menu, Edit part 156 or 157 (one of these may have ni.  pE— | Gorer part | igid ttiues
been deleted ') — Cross reference viewer —O)5%

2.  VIEW_XREFS will open the Cross reference viewer

3. The left menu contains entities that refer to this part — look at the
CONSTRAINED entities that refer to this part

4. The right menu contains entities that this part refers to — right click
& open — we can see that only 1 parts references this material

PRIMER

E1156 (MC-A-ARM-FT-L)

ESHELL
E]CONSTRAINED
EFIGROUP

Referred to by

FEIMATERIAL
[FSECTION

E1156 (MC-A-ARM-FT-L)

soect )

Refers to

Oasys
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Checking Models

E] Tools Meshtools ¥ m Post

Model Part tree Check

— CHECK DYNAS3D MODEL o .
Load Path Dismiss Recheck Tree view Help CheCkIng a MOdeI
i CETE | | TR <[ | o Delete the model and re-read
M Explode Measure Entity type (No.) #errors #warn & fixable demO car 4 key
T — DYNA Output  Elem Qual Dashboard Check ASSIGNMASS » 1 0 0 0 1. Click Tools — Check to display
R P - CONMNECTION  » 2588 405 0 325 Ch eCking Option S.
Cost ICFD Setup Vol Calc Check model 1 ] constrameD » 1391 [JENN s 8
1 mpare Gty | | conTacT > 3 1 2 2. Select the model to check, click
CONTROL  » 10 0 1 1 Apply_
- Error tree viewer =0Ox DATABASE » 20 0 0 0 .
Recheck  Clear | -»error mode >temmode | list %huwtags][warnings][imude ]- DEFINE > 20 i) ] 3 The . CheCklng Summary,
sutofix | Delete Sketch Bl niblar 5 White xml  Recheck affected categories ¥ ELEMENT  » 722251 0 317 1 ShOW|ng the number of errors
Shsenon s GROLF » 3 0 0 0 and warnings, is displayed. The
sl HOLRGLASS » 3 0 0 0 distinction between “error” and
e s NCLUDEFLE » 40 0 0 0 “warning” is somewhat arbitrary
ONTACT MATERIAL  » 321 82 82 “ ”
EFINE_CURVE [1] — not all of the “errors” would
ATERAL NODE P %8 : 2 cause LS-DYNA to terminate.
IODE (1] PART > 375 35 2
Ewm’:i;«:;‘:q SECTON  » 324 0 0 0 4. The Error Tree viewer is also
[NODAL_RIGID_BODY [1] SET » 128 0 ] 0 diSp| ayed. Each Category m ay
CONTACT [1]
gconmouu be expanded or contracted by
[JBEAM (3] clicking on [+] or [-]
[OSHELL [1]
[IMATERIAL [3]
[ONODE [1]
[JPART [3]

PRIMER OGLSyS




Checking Model

_— Error tree viewer =%

Recheck  Clear | -=errormode | -=temmode |  list Ehow tags][warnings][ inclucle ]ﬂ Read the descriptions of the different
Butofix Delete Sketch Blant Unblank only Write xml Recheck affect@=Yd |3

EIERROR [15]

EICONNECTION [3]

[#JF spotweld is too close to another spotweld (325) Faults with connections can be fixed using Connections Table
[FINOT STICKING - Constrained contact not sticking - constraint clash (25)
FENOT CONNECTED - Spotweldiadhesive is not (fully) in tied contact (55)
EJCONSTRAINED [1]
| (JRIGID_BODIES: Separation of rigid bodies exceeds user defined tolerance (3) User-defined check to catch possible modelling error
—JNODAL_RIGID_BODY [1]
ENRB_SPC: Dimensions of nodal rigid body exceed user defined maximum (8) User-defined check to catch possible modelling error
EICONTACT [3]
[#]F Constrained TIED/SPOTWELD cortact contains rigid part(s) (1)
[F]Connection contact does not tie all nodes on slave side (1)
[EF Ancther constraint unsticks potertially tied nodes in constrained contact (1)
—|DEFINE_CURNE [1]
| [F]DEFINE_CURYVE referenced hut not defined (1) Missing data — will stop LS-DYNA |
EIMATERIAL [3]

MAT 24 etc: <=LCSS= curves starts at vield stress Y ==00(4 . . . .
E]mm_ztset Lcas e at:t 006 @ Faults with material data that (in our experience) can
* = =0. 0
=i Clirve egns o siran ® cause trouble in LS-DYNA

[FIMAT_24 etc: table curves cross at strain helow failure (EPPF) (1)
[EINCDE [1]

I [Flnode on rigid part clashes with spotweld (constrained contact) (3) “multiple constraint” error [I

Y [JPART [2]

Contact quality checks

PRIMER OGLSyS




Checking Models

— Error tree viewer =[x

Recheck  Clear | -=error mode -sitem mode | list bhowtags][warnings][ incluce

ALtofix Delete Sketch Blank Inklank only Wirite xml Recheck affected categories v
FIERROR: [13]
EIWARNING [14]
[NODAL_RIGID_BODY [1]
EICONTACT [1]
[FIF ttem does not have explict label, others do. May cause LEDAAsCIl problem. : Assign an explict label (optional id) to all tems of this type (1)
EICONTROL [1]
[F]F SHELL: Sorting flag for degenerate quads <esort= is unset : Set sorting parameter <esort=to 1 (1)
EIBEAM [3]
[FlSpotweld beam length is grester than maximum allowed size (232)

[F]Beam is part of a spotweld which is longer than maximum allowed length (56) (SpOtweld beam) element qua“ty checks

[ Spotwveld beam lencth is less than minimum allowed size (28)
—|=HELL [1]

[F]F Duplicate Shell - overlaps existing shell (same part) : Delete overlapping (higher label) element(s) (1)
—JMATERIAL [3]
[FIF MAT_24 etc: curve discretisation may lose data : Increase LCINT on CURVE(S) (80) Material type 24 - Warnings
[FIF MAT_24 etc: vield stress from <LCSS= curve over rules SIGY : Modify value of SIGY for material using LCSSidata value (1)
[FIF MAT_24 etc: Stress (Y) characteristic goes -ve at strain < failure (EPPF) : Set failure strain <eppf= to prevent -ve stress (1)

[EIMODE [1]
[FF node is not in same include as element : Move node into same include as element (2)
EIPART [3]
@ elements of rigid part are not continuously meshed (32) Discontinuous rigid body — could be a mistake?

F Part contains elemerts in different include file : Move all elements and nodes of part into same include as part (1) Mode| bad'y Organised

[Epart is empty - no elements or nodes (1)

PRIMER OGLSyS




Checking Models

Error Tree Viewer contd:

7 "‘*“fﬁé;‘”v, =\ 2. Right-click on the top error heading (RIGID BODIES). The pop-up menu give options that apply to
all the entities listed under that heading.

LS S

3. Click on Sketch. You should see several rigid bodies that are subject to a
*CONSTRAINED_RIGID_BODIES that fails the user-defined check.

Some of these may not be errors — it depends on user defined values — you need to consider each
one separately.

- Error tree viewer —0Ox
Recheck  Clear | -errormode | —temmode | st  [howtags)(warnings | include |7
Autof Delete  Sketch  Blank  Unblank  Only Wiite xml Recheck affected categories ¥
) EIEFRORDS)

[EICONNECTION [3]
[EIF spotweld is too close to another spotweld (325)
[EINOT STICKING - Constrained cortact not sticking - constraint clash (25)
[EINOT CONNECTED - Spotweldiadhesive is not (fully) in tied contact (55)
[EJCONSTRANED [1)
HIGID_BODIES: Separation of i s

.................................... Action for Selected -

11 (MI/RBOD11)

refined tolerance (3)

Checking with the Error Tree Viewer:

sfined maximum (6)
[EICONTACT [3]

R g7

1.  Expand the first error category in the tree: A————
[+] CONSTRAINED then [+] RIGID BODIES wmecmer -
This is a user-defined check for the distance between merged rigid bodies — it et s
could show up a modelling error that the wrong rigid bodies were merged. BIMAT_24 etc: 4 CSS curves of SEEIERER (4

EMAT_24 etc: =L.CSS> curve ber

[EIMAT_24 etc: table CUrves Crose w v wn womrs 1w PPF) (1)
[EJNODE [1]
\J [Hnode on rigid part clashes with spotweld (constrained contact) (3)

Later we will learn how to set preferences for user-defined error checks.

PRIMER O@SyS




Checking Models

- Error tree viewer =%
Recheck  Clear | -=errormode | -stemmode | lit  show tags| [warnings][ include ]ﬂ
Autofic  EEREEE Sketch Blank  Unblank Only Wiite xmi Recheck affected categories ¥
EJERROR [15]
[JCONMNECTION [3]
[EICONSTRAINED [1]
EIRIGID_BODIES: * axceeds user defined tolerance (3)

- Action for Selected -

11 (MURRO
12 (M1/RBOL
................... R e
[JNODAL_RIGID_BOL Block item check
CICONTACT [3] .
[JOEFINE_CURVE [1] L

pmoe——
[JNODE [1]

Blank
! CIPART [2]

Error Tree Viewer contd: EIWARNING [14] '-";br::f""
1. Right-click on the last of the individual entities affected [INODAL_RIGID_BOL Clip Add
(RBOD34). Click on Sketch. CICONTACT [1] Clip Rem

. _ [JCONTROL [1] e

2. Rotate the model to see the small rigid bodies that have CJEEAM (3] P hepiace

been merged accidentally — this is clearly an error. CJSHELL [1] Ke‘;‘;‘:t"'d

3. Delete the constraint by clicking on Delete, then \ CIMATERIAL [3] sret
DELETE_SEL and CONTINUE. Contour

PRIMER OGLS}/S



Checking Models

- Error tree viewer —O5% - MODIFY MATERIAL M1MAT226 il I 4
Recheck  Clear | -=errormode | —=temmode | it Show tags|(warnings | include ]2 “IResetal  Check /" Sketch 8 Only ¥ Import from database...
Sketch  Blank  Unblank  Only Whitexml  Recheck affected categories v BRI [Dcoryin  chiRets | A TedEch
[JCONNECTION [3] Include: |14 body_with_welds4 key -
EICONSTRAINED [1] Modify material M1 MAT226 |ADD_EROSIO 40D 2
[FRIGID_BODIES: Separation of rigid hodies exceeds user defined tolerance (3)
[JNODAL_RIGID_BODY [1] Label | 226 »| Elemtypes: Soid, Shel, Beam, Tshell, DD_PERMEA] [20D_sBAG |
JE— {DD_FATIGUE aDD_GEN_DA)
[JCONTACT [3] Sketch Type: [MAT_024: PIECEWISE_LINEAR_PLASTICITY | ..
[CIDEFINE_CURVE [1] e i [<none> I (2DD_DAM_DI) DD_DAM_GI
EIMATERIAL [3] i [ - ‘ [PZELECTRIC ) DD_INELAST)
. 5 . Title:  |=No material name given=
[FIMAT_24 etc: <LCSS> curves starts at vield stres: e e Suffixes:
FIMAT_24 etc: <LCSS> curve bedins at strain X =0
[EIMAT_24 etc: table curves cross at strain below f: RowCol 1 2 3 4 5 6 7 8
226 (M1MAT226) RO ¢ — MODIFY DEFINE_TABLE M1/TABL320057 (for MATERIAL 226) 2 =0x
....... B —— i AT ) i o Gk — -
Blank 7.89E-8 210000.0 03 _20
CIPART 2] et X Cancel  [Pcopyin  sh X-Rets A TextEdt g _ig
BEIWARNING [14] onl 2 Include: |17 misc_materials3 key )
nly _6D
[JNODAL_RIGID_BODY [1] e Autoscale xinin [ 00 | mex| 05 | ke Bad) § o
[JCONTACT [1] Clip Rem Zoom  Vmin | 1500 | vmex| 3525 | Edit Garag)v 8 :Mc‘)!A -
CICONTROL [1] . EE— -
Clip Replace
[JBEAM [3] TBID SFA OFFA
Keyword Maclify DEFINE_TABLE 320057 (mode! 1) 320057 %] 00 00
[CJSHELL [1] i [ { |
MATERIAL [3] Bt ¢ Ttle  [<No loadcurve name given>
a Xref Entry Value LCID
1 » 10 16 »
2 » 100 17 .
More Checking & Fixing: B o= w0 | w oy
. . : . o |
1. Right-click on the last MAT_24 error. Click on Edit This will open the MODIFY MATERIAL — [
menu for MAT 226 = I
2. Right-click on the stress-strain curve table LCSS, Edit. "
At large plastic strain, the stress-strain curves for different strain rates will cross. This can cause C3 CE
. - Unblank all Export Import
instability.

PRIMER
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More Checking & Fixing contd:

Checking Models

3. This can be fixed by making the material fail before the curves cross
— set FAIL=1.0 (100% plastic strain)
4. Check again using Check button
5. Erase the SIGY=400 - this is ignored by Dyna when the stress-
strain curves start at a different value. Check again — should be no
errors for MAT 226
PRIMER

-_ MODIFY MATERIAL M1/MAT226 2 =[x
) Reset Al / Sketch  # Only ¥ Import from database...

3 | | [Pcopyin & X-Refs A Text Edit

Include: 'I4 hody _with_welds4 key =]

. {600_pervEA) (1) | (BDD_ABAG ) (011
Label: 226 |  Elemtypes: Solid, Shell, Beam, Tshell, ‘ [{ DD_ABAG ' ‘,
07 || [ADD_GEN DA (01T
Type: MAT_024: PIECEWISE_LINEAR_PLASTICITY ‘ — | — |
E0i7) || ADD_DAMG) (E0iT)
Suffix; |[<none= ‘ : - | = 1
PZELECTRIC | E0I7 | | ADD_INELAST| |ELIT |
Title:  [<No material name given= = .
Suffixes:
RowCol 1 2 3 4 5 (=] 7 g
=Lahkel= RO E
1 | fop| E ¢ PR g
E 7.89E-9
C P
5 F F
0.0 00
. EPS1 | EPS2 ¢
0o 0.0

Modify material M1MAT226

£0iT) || (ADD_PORE_A) (EDIT)

4
| 0o | 0.0 | 0o | | | 0.0 | 0o | 0.0

E
0o

h




Checking Models

- Error tree viewer

=0Ox

Recheck  Clear | -errormode | -=temmode |

it [Show tags|(warnings |[_include ] (2]

[EECM) Sketch  Blank  Unblank  Only  [Autosca | Write xmi
FERROR [15

B—

EIVWARNING [14]

[JNODAL _RIGID_BODY [1]

[JCONTACT [1]

[JCONTROL [1]

[JBEAM 3]

[JSHELL [1]

[IMATERIAL (3]

[INODE [1]

[EIPART (3]

[Flelements of rigid part are not continuously meshed (32)

[Epart is empty - no elements or nodes (1)

Recheck affected categories

[EIF Part contains elements in different include file : Move all elements and nodes of part into same include as part (1)

v

— Error tree viewer
Stemmode | st [show tags)(warnings | Cinclude (7
Blank  Unblank  Only Wkite sanl

=0Ox

Recheck  Clear | -=error mode

Cocee JEOR
A [JSHELL [1]
CIMATERIAL [3]
[JMNODE [1]
[EIPART (3)
[Elelements of rigid part are not

Recheck affected categories ¥

- Action for Selected -

Sketch

158 (MC-A-ARM-RR-L) E'u‘ "

159 (MC-A-ARM-RR-R)

206 (MC-SPINDLE-FT-L-SI B e

207 (MC-SPINDLE-FT-L) ke SET_PART
208 (MC-SPINDLE-FT-R) > table

MC-SPINDLE-FT-R-:
P oo |

214 (MC-UPRIGHT-BUSH- B
215 (MC-UPRIGHT-BUSH- ank

PRIMER

433 (CH-SUSPFRM-BRCK]
................ r( Only o
615 (CH-RAILS-U-RR-SU!

B16 (CH-RAILS-U-RR-SUS

Clip Rem
oot
(frt dr rh hinge upr r R
1002 (frt dr rh hinge bwr r
Y Eciit
1003 (frt dr rh hinge bar ¢

More Checking:

1. Expand the WARNING section and look at the first PART warning

2. Many parts are listed under this warning — use the right-click ONLY
option to show only part 433. This is a quick way to see where the
parts are in the model.




Writing an Error Summary File

— Error tree viever =% 1
, Saving the Errors:
Recheck  Clear | -=errormode | -stemmode ||__list leremrremsttrrarmings ===t 1
tofix Delete Sketch Bls Wite xml Recheck affected categories ¥
EIERROR [15] 1. Write an error summary file using List.
CONNECTION [3 . . . . . .
L i 2. View it using a text editor. This file can also
[JCONSTRAINED [1] t ” b t d d . d | t t
CINODAL_RIGID_BODY [1] = (optionally) be created during model write-out.
- LISTING O
oAt A : -
CIDEFINE_CURVE 1] Continue Next page Quit Save-=File Skip to end Spool page
COMATERIAL [3]
[JNODE [1] Error{Warning listing for model: Neon model for Primer Demo I—
CJPART [2] — LISTING =
EJWARNING [14] =============  ERRORS =========== A Continue Next page m Gt Skip to end Spool page
[JNODAL _RIGID_BODY [1] CONNEC'{ﬁON ERROR ] h 1d ¢ )
spotwe is too close to another spotwe 325 .
[JCONTACT [1] NOT STICKING - Constrained contact not sticking - constraint cl ErrorfWarning listing for model: Neon model for Primer Demo
CICONTROL [1] NOT CONNECTED - Spotweld/adhesive 1is not (fully) in tied contac
DBEAM 3] CONSTRAINED ERROR ============= ERRORS ===========
CJSHELL [1] RIGID_BODIES: Separation of rigid bodies exceeds user defined t CONNECTION ERROR
CJMATERIAL (3] 11 12 34 spotweld is too close to another spotweld (325)
NODAL RIGID EODY ERROR NOT STICKING - Constrained contact not sticking - constraint clash (25)
NODE [1 = = NOT CONNECTED - tied tact (55
- ( NRE_SPC: Dimensions of nodal rigid body exceed user defined max ApeiznclehEliceiee s e Gl S Sl EnaEE G2
CIPART [3] 1001388 1001389 1001396 1001387 1001424 1001425 CONSTRAINED ERROR
RIGID_BODIES: Separation of rigid hodies exceeds user defined tolerance (3)
CONTACT ERROR 11 12 34
Constrained TIED/SPOTWELD contact contains rigid part(s) (1)
] . . NODAL_RIGID_BODY ERROR
Connection contact does not tie all nodes on slave side (1) NRB_SPC: Dimensions of nodal rigid hody exceed user defined maximum (&)
1001388 1001389 1001396 1001397 1001424 1001425
Another constraint unsticks potentially tied nodes in constrain
CONTACT ERROR
Constrained TIED/SPOTWELD contact contains rigid part(s) (1)
DEFINE_CURVE ERROR 99499
4 Connection contact does not tie all nodes on slave side (1)
-4 I
- Another constraint unsticks potentially tied nodes in constrained contact (1)
' DEFINE_CURVE ERROR

PRIMER OGLSyS




User Defined Options:

1.

User-defined Checking Options

To set user-defined values for some of the
Error & Warning checks, click Options from the
main check menu

Tick the boxes and set the desired limits — this
will apply to the current PRIMER session only

Check 7 X
Apply

DYNA Output  Elem Qual

Options Rales
Dashboard Check

Check model 1

Check model: |1

CHECK OPTIONS

Select checking category

Category: Fual'rty q

D Element Qu Sualty

Eleme [ Solids

- Spotwweld
[ ] winte
Include

[ ]| max |riid

Max + Timestep
D May : Added mass
|:| Min T Contact

[ ]| Min Jacobian

|:| Max Taper l
|:| Min Tetra Collapse l l .

PRIMER

lement quality settings to oa_pref

A
Max © Joints (
I:‘ Materials . ‘ ]
Mi . r
in G Part _ Category: hlgld v|
Max ‘ Other Continuity of rigid parts with numel ==

20X

Use drop-down
to change
category

TShells

A

CHECK OPTIONS

Select checking category

Optional cortinuity size check:
Rigid body merge max separation:
MNodal rigid body max size:
Minimum mass for rigid part:
Minimum mass for Nodal Rigid Body:

No warn 'unused' nrb/exno 1st node: D
Nodal rigid body release flag check: |:,

2=0Ox

Oasys




User-defined Checking Options
Images  Viewing | Options | Help Blank v n__%w: e s B mwmmmﬁﬁj

 Refresh > /h R
Blanking mode > E/ o ekt tes e 1. (F)or a perm;nentfsefttmg, rL:se
' oo et ver g ] ptions, Edit prefs from the top
Parameter display » oot e, coumns 7'y , _
v sk e tool bar. Note — this does not
Panel behaviour ot sttt

affect the current PRIMER session

Windowy size & layout unless you then “Refresh

n——IEdit preferences e preferences

Reset Primer Prefs E::‘:‘" 2 EXpand [+] PRIMER 9 [+]

) - ;ﬂ;‘; checking > [+] model
Rl e ey quality checks - [+] rigid >
Text edit pref oo [+] Rigid body merge check =
Menu sttributes - rigid body merge max separation
Shortcuts 3. Change the value to 250
Program options 4. S_ave settings & exit from the top

. . File option. The value of 250 will
RloiSssiestionions sy now be used in future sessions of
N

PRIMER.

PRIMER Oa )




User-defined Checking Options

« PRIMER has a further capability for customising error checking.

« A user-written file can change the status of selected errors, and add extra messages which will appear in the

error log file. The user’s scripts can then scan the error file for these messages and take action accordingly.

Example file:

PART 122, ERROR, Fatal - do not run this model
M ST 24 07, WARNING, Demoted to warning
M ST 24 10, IGNORE,

Error tags — identifying the
selected error. The tags can be
made visible in the error tree.

S Oasys



Writing Out the Corrected Model

Q| N1 :Main file ‘ Pre-output check ? X Model Write:
T ) Pre-out  WEEIEES WEEC WLSIES 1. Towrite out the model, use Write

Creste Copy Renumber  Utilties Save seftings to oa_pref file from the main model menu.
TN G CIUS TN Pre-outout check (mocel 1) | ® INGLUDE fils, this will be the master
r - . e ? = ~ . )
n_ s ERld oL ot | General || Options | Options2 | Compress keyword file.
. 3. Press Next >>> to move to the next
MNext === LS-DYNA output options
B Rebions Version.  |971R2[7600] »|—Smalformst  » menu
@ Ls-DYNA Format: Small (asci) — » : : 4. Set the desired Version of LS-Dyna.
O NASTRAN LS-DYNA Version: 971R2[7 Includes: O Data not written ‘”"J':-:'-—" ‘ Input data not valid for this version
atus: |oricinal | Outout In sub-directory (e.g. new KEYWORDS) will be
O bEAS st g p @ Absolute ed and _
O PATRAN Labels: Small  Small Merge -= Master O Relstive g?r:ttt:d and a warning message
Compr:  None None . ’
O aBaqUs Mo d:: P select files @ nNative 5.  Pick the Select Files option — to
O PTF fd3plot — O Measter fileonly () Unix choose which INCLUDE files are
(O DesignLink oEe O == master dir O windows written in the next step

- , 6. After selecting all the required options,
E_ o \DesktopiKeywordsidemo_card key ¥ =] suppress reference to unscanned includes press Apply

Wirite existing *INCLUDE_PATH
Model No: |1 (Neon model for Primer Dernoj

(ASCI keywvord file, uncompressed)

PRIMER OGLSyS



Writing Out the Corrected Model
e

Expand all Collapse all View thumbnails

Selectal N Deselectal |
T T e e This list may be slightly different — depending 1.  Either click the boxes to tell PRIMER which
<« C:Wserstnour khaled\DesktopWeywords\dem 1_card key On What mOdlflcatlonS yOU,VG made |NCLUDE flles to erte -
- 2. ...orask PRIMER to Find modified INCLUDE files.

This process will take one or two minutes as
PRIMER compares with the files previously read off

(1) control_standard2 key

[ <2 ot reestsziey disk.
. 4 3.  PRIMER will show a list of all the changes you've
S " caThe made in this session. Skip to the end of the listing
. iy ot Sveofle then Continue to the next menu
] e —r— Summary

- M1 contains 2 labelled and 1 unlabelled items of type CONTACT
«(5) suspension2 key

- M2 contains 2 labelled and 1 unlabelled items of type CONTACT

«(6) susp_connect2 key
Details

«(7) misc_materials3 key - M1 contains 2 labelled and 1 unlabelled items of type CONTACT
M1/CONTACT 1 is unlabelled

. - M2 contains 2 labelled and 1 unlabelled items of type CONTACT
M2/ CONTACT 1 is unlabelled

O

™~
.D
.D
-D

L4 — 1

PRIMER OGLSyS




PRIMER

Writing Out the Corrected Model

- SELECT INCLUDE FILES TO WRITE 2 =0Ox
_ Dsmss CUHRT L
Expand all Collapse all Viewy thumbnails
Rename First free name Highest free name Find modified

41 rows in tree data

«C:\sersinour khaled Deskiopieywordsdemo_card key

[] 41y control_standardz key

[] «(2) output_requests2 key

[:‘ «(3) general_contact3 key

“A(4) body _with_weldsd key

| sub-cir_|

[ «(5) suspensionz key
[] «(6) susp_connect2 key

D «(7) misc_materials3 key

[:‘ « (3) powertrain2 key

Model Write contd.:

1.

The modified INCLUDE files are shown in red &
automatically selected M.

To write the new files in the same directory as the
originals, use RENAME and give a new file name.
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Other Methods of Checking a Model




Visual Checking - Contouring

Ensure that only the body structure is visible.
Select component Matl Props, Yield Stress. YIELD STRESS
Click Sl to perform a Shaded Image plot. The parts are now 0.00
coloured according to yield stress. 6154
Can you see the error? The part highlighted should be high- 123.08
strength steel — green, like the part on the other side. '
184 .62
CONTOUR PLOTS 246.15
Timestep 307.69
Shell Tk » 369 23
Shell Mormals »
Load Shell Dir 430.77
Elem Props P> 492 .31
Elem Qual » 553 85
Mass Scale »
Material Property z X 615.38
Int Wels  » Density | 676.92
Yield Stress 738 46
Listings... Poisson's Ratio
| Seftings.. Young's Modulus Save P 800.00
Levels & Formats. Material Number All
Ticty » (20 BAZd Mixed mode... zan Views| Rev
N ERESA SR AE 0 e

PRIMER OGLS}/S
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Visual Checking - Contouring

To fix the error, we need to edit the Part data, and reference the correct material.

« Change the quick-pick settings to Edit Part. Click the offending Part to bring up the Part

editing panel.
* Right-click on the Material ID, click PICK.
* Now click on the symmetrically-opposite part. The material ID should change to 234.
* Press UPDATE.

* Press Sl. The plot should now show the correct symmetrical pattern of high-yield

material.

YIELD STRESS

s .

6154
123.08
184 62
246.15
307.69
369.23
43077
49231
553.85
615.38
676.92
738.46
800.00

Eciit ¥ PART (anytype) ¥
— MODIFY PART M1/P401 @Az —Ox
“)ResetAll  Check  / Sketch & Only ¥
cancel | [ Copyin o X-Refs A Text Edit Basic C of G
Include: |14 body_with_welds4 key = Adjusted C of G
Modify PART 401 (model 1) _P ART
Tile:  [CH-RAILS-U-FT-O-R } [ceseparT | Rigid sttributes
Cortents... Part contains 2562 SHELL(s) Restraints, etc
Properties... MAT_024: PECEWISE_LINEAR_PLASTICITY Insert props  »

SECID

MID EOSID HGID GRAY

ADPOPT TMID

_option1
@ <no option=
O _INERTIA
(O _REPOSITION

PICK...
€ sheer. © snoopton
C  crReATE.. (O _PRNT
EDIT... COMPOSITE
XREFS...
CLIP ADD
CLIP REM
CLIP REPLACE
SKETCH
BLANK
UNBLANK
ONLY

@® =no option=
O _ATT_NODES (O _AVERAGED

_optionS

@ <no option=




Visual Checking - Contouring

Thickness contouring:

1. Ensure that only the body structure is visible.
2. Select component Shell Thk, do an Sl plot
3. Note the contour levels — somewhere there is a panel with a thickness of only 0.083mm — this is probably an error.
4. Tofind it, set the contour levels: press Settings..., enter a contour maximum value 0.5. Press SI.
5. The part containing the error is now obvious — right-click on the part, edit, edit the Section: change the thickness to 0.83.
6. Experiment with plotting some other data components.
= Shell Thickness Settings B—0Ox
CONTOLR PLOTS o e
Time Slep Shell Thickness Plotting SHELL THICKNESS
Shell Thk > Thickness Contour Level settings...
Shell Normals » Disable discrete cortouring D s
250.0000
Load Shell Dir N vakis: e Vel 5000000
Elem Props  » Auto Ao i
E[em Qual > Elems below min Elems above max ] X ToRe
Mass Scale » ¥ Not Drawn
Matl Props  » | ® DrawnWireframe
Init Yels > v O Drawn Hidden
Part Mass  » O Drawn Normally
Listings Rigid Elements: Uncalc'd Elems:
a1 s [ setngs. o) PSR G saver O raomn O o
Shell Tk » Levels & Formats. 3 00 I Al O orawnvetame | © Orawnketame
Tidy » [E00 BBZ8 Mixedmode.. A0 U0 IT Views Rev OF Drsr ik OF Drsvom Hiden
20 EXB B e S A0 3 B 2 e oinens N[0T nene:

PRIMER




Visual Checking - Find Attached

To check that all parts are connected, we
use the ATTACHED function. First,
display only one part (e.g. the roof). To do
this, right-click on the roof, click Only.

Yiewing Options

Help Only

¥ PART (anytype) v

Under Tools, press ATTACHED. In the
attached menu, press APPLY. PRIMER
finds and displays any entities joined to
the entities already displayed — in this
case, mesh-independent spotwelds that
are joined by a tied contact. PRIMER
uses the same thickness tolerances etc
as LS-DYNA to decide which nodes are
tied by a tied contact.

S Oasys

Attached E x

Blank Entities
Save current Restore saved

Attach opts: | Beam 3rdnodes ||  Beam PID's
| Tiedcontacts |[  Recursive
Deformable: Aftached part Single elems
Rigid body: Whole part Single elems
Method: Visible Selected
Clear Selected
Save settings
Find attached through: I

Max. number of recursive loops: 50

| Node i Solid
v’ | Beam v'| Shell
v’ | Discrete Mass




Visual Checking - Find Attached

Press APPLY a few more times. Elements
of the panels attached to the spotwelds
appear.

Now click Attached Part, and press
APPLY. The whole of each attached part
appears.

.E'«ttached E X
Apply Blank Ertiies | Help

Save current Restore saved

Attach opts: | Beam 3rdnodes | [  BeamPD's
| Tiedcortacts ||  Recursive

Deformable: Attached part Single elems

Rigid hody: Whole part Single elems
Method: Visible Selected
Clear Selected

Save settings

Find attached through: All off I
Max. number of recursive loops:

[ ] Mode Solid
Beam Shell
Discrete . Mass
1. . —

2 P

PRIMER



Visual Checking - Find Attached

To find every connected entity (without
pressing APPLY many times), click
Recursive. Press APPLY. PRIMER
automatically continues to find attached
entities until no more are found.

Blank Entities

Save current Restore saved

Finally, press R to reverse the blanking.
Any loose part will now be displayed.
These need to be fixed to the car.

Attach opts: | Beam3rdnodes | [ Beam PID's

[ Tied contacts ] Recursive

Deformable: Aftached part Single elems
Rigid body: Whole part Single elems
Method: Visible Selected

Clear Selected

Save settings

% ® Find attached through: Al off
Max. number of recursive loops:
. p

|| Mode Solid
Beam Shell

Discrete . Mass
1

A I I FSC)

PRIMER OGLSyS
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Working with Multiple Models and Merging Models




PRIMER

Working with Multiple Models

Read in odb_rigid_2.key and rigid_wall_conds_ffb.key. These now exist
in PRIMER in addition to the first model that was read in; the three
models are completely independent of each other, there can be no
connection or inter-relation between them.

Use Model List to make each model visible (green) or invisible (red).

Try using the up/down arrow keys to make one model visible at a time.
Leave only M3 visible.

|Muclel Part tree

Q | M1:Main file M2:Main file M3:Main file
Model functions @
Create Copy Renumber  Utilities
Read Merge Delete List
Wiite Build Contents Modified?
Model No: Title
m Model & <=
Model B <=
Model C <=

=sparem

<sparem

<sparem

=spareh

Oasys



Working with Multiple Models

: Model Part tree Part

Go to Keyword=>Part=>Modify.

The object menu has tabs for each model. By default only the Q M1:Main file M2:Main file M3:Main file

parts in active models are offered.

Try clicki i -42—_l_?><

ry clicking the tabs, see the effect on the list of parts offered.
SELECT PART il ({

Fiter ¥is Key_In Sk
w1 [ m2 |[EN

(A-Z) PART(s) (M3)
M3/P301 (GROUND)
M3/PI02 (WWALL)

PRIMER Oa Sys



PRIMER

Merging Models

Merging Models

Multiple models can be read into PRIMER
and kept separate unless the user merges
them.

1. Inthe Model menu, click Merge
to create a new model by
merging existing models.

2. Select models 1 and 2 (the
vehicle and ODB), click Apply.

3. Usually there will be clashing
labels in the two models that
need to be resolved — click
“Increment slave model always”,
then Apply Merge. A new model
M4 will be created.

4. Check the contents of M4 using
Model List to make it visible, and
look for its parts in the Part Tree.

5. Delete models 2, 3 and 4 ready
for the next workshop example.

Model functions &

Create Copy Renumber  Llilities
Merge Delete List
Wite Build Corntents Modified?

M—Eerge 2 models into MD_S

Input <list; (12 |

— INPUTMODELS <[]

Target model: |5 (First free) cancel (IS
Done

MODEL <list=
1 : Model A
2: Model B
3 Model C

Select tvwo models in the inp

then select a target' model.
APPLY will inttiste the merge

Note that for large models yo
memory by setting the target
the same as one of the input

This model will then become t

2=0Ox

Merge models 1 and 2 to create model 4

Modlel: 1 (master) ool

Model: 2 (slave)

Target: 4 Model A + Model B v

Master model Model 1: Model A v
[] Werge nodes after merging models Merge Options

Destination include | M1 Master file Select

NO PROBLEMS YWTH CLASHES OR DUPLICATES: OK TO MERGE

© No renumbering *PARAMETER card @
@ Increment slave model items always
Q Increment slave madel tems only on clash

© Custom merge

New labels for clashing items:  Highest+1 in model ¥

Merge COLLECTsets: | |




Exercise: Diff Function (Find Modified Keywords)

= Vihat's mofied? tree viewer =0Ox |
Different include? D Ditferent assembly?
A [EIDIFFERENCES: Modified model M2 vs Original model M1

[JNODE [296918]

[JSOLID [2824]

[JBEAM [2981)

[JSHELL [532549]

[JDISCRETE [8]

[OMASS [184512]

[JACCELEROMETER (7]

[JSET_NODE [121]

[JSET_PART[7]

[IPART [379)

EIMATERIAL [323]

BEIONLY IN MODIFIED MODEL [2]

available actions

T Umemat_ReD 10001 7 Details
[JONLY IN ORIGINAL MODEL [321]

[JSECTION [326)

[JHOURGLASS (3]

[JARBAG [4]
[JCONSTRAINED [70] Blank

[CIJOINT [10) Unblank
[JNODAL _RIGID_BODY [103] only

[OSPOTWELD [1208] Ki ord
[CICONTACT (2]
[ODATABASE_HISTORY [7] Href

Modified?

1. The What’s modified tree viewer pops up.

2. Expand the menus by clicking on the white boxes.
3. Right click on the difference found and click on Edit
4

This pops up the material where the difference was found. You can then
interrogate what the difference is

PRIMER

-_ MODIFY MATERIAL M2MAT10000 Az =COx
VTEC ) Reset 8l « Check  # Sketch  #& Only ¥ Import from database...
E I | [Pcopyin ok X-Refs A TextEdit
Include: | M2 <Master file= =
Modiify material M2MAT10000 DD EROSI0) =~ | | BDD PORE A [c07 |
Label | 10000 »|  Elemtypes: Solid, Shel, Beam, Tshell, DD_PERMEA) [E0IT) || (ADD_ABAG_ [E0IT) |
ADD_FATIGUE -0/7) | BDD_GEN_DA| [F0IT)
Type: |MAT_UU3: PLASTIC_KINEMATIC | ... fLTR|! — |
- ‘ ADD_DAM_DI) [E0/7) || [ADD_DAM_GI) [E01T)
Suffix: [=rone= : I
- PZELECTRIC ) [F0/7) || BDD_INELAST (01T
Title: |b0nnet_5‘teel
Suffixes:
RowCol 1 2 3 4 5 6 7 8
ETAN BETA
1
0.0
: =T T R
0.0 0.0 ‘ ‘

Oasys
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Replace Part




Replace Part

|
I
REPLACE PART is used to introduce a remeshed part into an LS- ______ Modelfunctions ]
DYNA model. Create Copy Renumber  Utilties
: . : Read M Delet List
In this example, the design of the roof has been changed. It is an e? e’_rge S ' .
Wite Build Contents  Modified?

extreme example, so that the change will be clearly visible in the
pictures. Model No: Title

Read the model roof_modified.key. There are now 2 models in m or Primer
PRIMER. Use the red/green buttons in the Model List menu to pison Mokl for Fkmsr Damd =
make only Model 1 visible. - Modified roof <>

<sparem

PRIMER O@SyS




Replace Part

Creste Sketch  Renumber ||

Copy Delete Table Compare
Modify Keyword Check Pen Check

From the Keyword menu click Part, then Replace.
Leave the menu in “replace single part” mode.

Under “re-attach options” make sure “remake connections” is on, to
ensure that mesh-independent spotwelds will re-connect to the new roof

panel. SELECT TARGET PARTS (nathing selecte
@ replace single target part
O replace muttiple parts matched by ID

O replace part assembly
(O renumber option

(O connection option
(O assign mass option
ITQ re-attach options |
(O set control options
QO transfer options

Click on the roof panel of Model 1, to select which part should be
replaced. Click NEXT.

Re-attach? — PART 2 «[J
I ) Gatl A
|v|Remake connections [None JICS e 3

Fiter Vis Key_in Sk
v 1
[v]non-structural tems
[v]structural tems M1/P152 (MC-A-ARM-B
[]masses M1/P153 (MC-A-ARM-B

M1/P154 (MC-A-ARM-B
[ Jimport shells on solid part -« -(M ) i

[v]Process HAZ welds

PRIMER OGLS}/S




Replace Part

PRIMER now offers the parts in Model 2. Select P416 (the new roof).

Press Next.

The new roof is now included in the car model. Replace Sketch

PRIMER automatically fixes numbering clashes (e.g. same node ID in Delete Table

new mesh and in another panel). - Keyword Check Pen Check

Delete Model 2 (the separate roof panel) from PRIMER.
SELECT TARGET 1 Par(s)

Part Replace will also re-attach any items connected to the old mesh

(in this case, there aren’t any such items). @ replace single target part

Multiple parts may be replaced in one operation, provided that the Part O e pmm e e el
IDs match. O replace part aszembly

(O renumber option —  paRT 7 L[]
(O connection option [ Al ] &% Opt
(O assign mass option | Fiter iz Key_in Sk
@) re-sttach options

O zet control options (ML) PARTIS) (M2)
{:} transfer options 2P G (CH-ROOF)

Fe-attach?

1 Hemaka connections

PRIMER



Replace Assembly

Old model with spotwelds New mesh of assembly, Old model with spotwelds
spotwelded, may have
different number of parts

- E—

+ SESS S S

|

Spotwelds “around the Spotwelds “inside” the

edges” of the assembly are assembly are taken from
taken from the old model, the new mesh

and re-connected.

PRIMER OGLSyS
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Checkpoint files, command files, macros and oa_pref files




PRIMER

Checkpoint Files

» A checkpoint file is automatically written by PRIMER during each session.

« Example filename: cp_PRIMER_rcl_(build604)_ 2314

« This is a record of what buttons you pressed, and where on the screen you clicked.

» A checkpoint file can be replayed, to recreate the exact same actions using the same model.

« Useful in the rare event of PRIMER crashing, or being terminated abnormally by the computer system — can recover any unsaved work.
» Also useful if your last action was a mistake — you can choose how many of the stored commands should be replayed.

» Checkpoint files are not editable and cannot be modified in any way.

—_ INFORMATION =[]
EXIT KEEF _CP (Keep CF File) CANCEL (Continue)
Confirm EXIT:

EXIT: Terminates the Frimer seszion cleanly.

KEEF_CF (Keep CF File) Terminates the Frimer ses=zion, leawing
the checkpoint (CF_...0 Tile on dizk.

CANCEL (Continue) Ahorts the EXIT command and continues.

Oasys



PRIMER

Command Files

« Alimited range of PRIMER functions are available in command files.
* PRIMER may be run in batch mode with a command file.

» For example, your LS-DYNA submission script could include a command to read the model into PRIMER, run the error checker, write an error report.

The submission script could then read the error report and decide whether to submit the job.
* The PRIMER manual (Appendix XII) lists the available commands

« New commands may be available in addition to those in the manual — try typing H in the dialog box to see the available options

Command to run PRIMER in batch mode with a command file (see Manual Section 1.4 and 1.5):

$<pathname>/primer91l.exe -d=batch -cf=my_command_file -exit

Example command file:

/READ DK (path)/model_name.key 1
/ICHECK checkfile filename.dat
MODEL 1 APPLY

IEXIT

Oasys




Preferences - (oa_pref files)

« o0a_pref files are text files saved on your system that contain preferences used by Oasys software.
+ These are useful so you don’t have to change settings every time you open PRIMER/D3PLOT etc.

* The file will contain lines that look like this:

primer*display factor: 1.40
primer*display brightness: 1.00
primer*display saturation: 1.00
primer*button gradation: 0.00
primer*font size: default
primer*font type: helvetica
primer*background colour: WHITE

S Oasys



PRIMER

Preferences - (oa_pref files)

» Preferences can be set in PRIMER through the “Options” menu:

iening

\( Refrezh

Options | Help Blank

L

Blanking mode [ 3

«" Parameter display »

Panel behaviour

Windowy size & layout

Edit preferences

Text edit pref
Menu attributes
Shortcuts

Program options

Reszet Primer Prefs

Reread Primer Prefs

Pick & Zelect options

¥ PART (anytype) ¥

Oasys



Preferences - (oa_pref files)

* When opening the preference panel, you may get a message about modifying the install preferences — this is because preferences can be saved in a

number of places:

— Preferences for Primer ? =[x

File Edlit Search: T Dizmizz Help

Fr] Al programs
FDEPLOT
HPRIMER:
FREPORTER
FSHELL

B THIS

Preferences

S Oasys



Preferences - (oa_pref files)

* When opening the preference panel, you may get a message about modifying the install preferences — this is because preferences can be saved in a

number of places:

PRIMER OGLSyS



Preferences - (oa_pref files)

» oa_ref files can be stored in 4 locations:

« OA_ADMIN — top level configuration — often the same as OA_INSTALL
* OA_INSTALL — Installation level (location of executables)
« HOME — users personal home area

» Current working directory (rarely used)

S Oasys



Preferences - (oa_pref files)

» Preferences can be changed in the preference panel which opens. The example below shows how to change the background colour of the graphics

window. Once you have made changes, click File > Save

PRIMER

Preferences for Primer 2 =0Ox
File: Eciit Search: 7 Distizs Help
[Fldynamic_label Mame: primer*background_colour
Ededit_panels Type: =string>
Felement_sesthelt_scoelerometer Defaul: BLACK
[Flaraphics
background_made Description: Background colour
Active:
background_bottom_colour Walue: BLACK v
label_colour WWHITE
nodal_force_moment_colour GREY
trans _velocity_colour BLACK
rotl_velocity _colour RED
tracer_particle_calour GREEM
constrained_extra_nodes_colour BLLUE
node_symbol_colour CYAN
airbag_symbol_colour MAGENTA,
time_history_block_colour YELLOWY
cross_section_colour RECMMAGERNTA
constrained_rigid_bodies_colour YELLOWIORANGE
nadsl_rigid_body_calaur VELLOWW/GREEN
spotweld_beam_solid_colour GREEMACY &M
spatweld_besm_solid_colour_proj Y ANBLLE
spatweld_besm_solid_colour_2_p REDIORANGE
spotweld_beam_solid_colour_3_p LIGHT_BLUE
spatweld_beam_solid_colour_4_p AUTO
spotweld_beam_solid_colour_5_p
constrained_spr
backing_store
beam_min_size
beam_blob_diameter
contact_shaded_clisplay
contact_colour
contour_text_size
T
curve_white_background
draw_dstabase_crossection_part
date_size
1|

Oasys



Macros

. Macros are readable, editable, recordable command files. They record which buttons were pressed in which menus.
. Macros offer the most flexible method of capturing a process, then applying the process to a different model.

. The “Pause” command (added by hand-editing the macro file) allows instructions to be passed to the end-user, who may then take control to carry

out some actions interactively.

Window ("Contact") .Button ("Create™)

Window ("CREATE CONTACT in model 1") .Popup ("Label:")
PopupWindowl () .Button ("Highest+1l Layer")

Window ("CREATE CONTACT in model 1") .Button ("Contact Type")

Window ("CREATE CONTACT in model 1") .Menu ("CONTACT
TYPE") .Selectl ("AUTOMATIC SURFACE TO SURFACE")

In Window ("CREATE CONTACT in model 1")

.Textbox ("Static friction (fs)") =" 0.2"
.Textbox ("Dynamic friction (fd)") =" 0.2"
.Button ("Optional data..")

.Textbox ("Soft constraint opt (soft)") =" I
.Button ("==> Main Panel")

.Popup ("Set type (sstyp)")
End In

PRIMER OGLS}/S




When You Need Help

* Help text is available from most menus

Connec

Create Find con

HELP BOX
Using wincovws..

» The on-line manual can be accessed from within PRIMER, provided that it has -

been installed with the software

This panel allaws you ta make, manipulate, check and delete connections.
Unlike 'constrained’ spotwelds which are mesh dependent, spotwelds and adhezive are d
independent of the mesh. This makes them much easier to use as panel meshes Mmoie
to not have to line up exactly to be connected.

» Support line — call us (or your distributor).

The options that are awvailable are:

= CREATE: Create new connections (spotwelds, bolts and adhesivel.
@ file:///C:/Program%20Files/Ove%20Arup/v17.0_ P t_6/sect_6_ htm ~ & || Search... o~ TABLE: Modify/wiew connection using a tabhle
@ Ousys L1d. PRIMER DELETE: Delete connectionis).
asyz Lb FIND COMMECTED: Find §ny connections that are connected to a part (or
parts).
/\ \9@}) @) FIND UNCONMECTED: Find the parts in the model that are not connected by
connections.
= b LIST: Give summary or detailed information for connection(s).
PthRIMERC!WO' lozd!h;ﬂﬂ‘ggam:_'rzfsf READ: Read connections from ﬁ 'F'i'ls._I -
e manual as you have JavaScript disable WRITE: Write connections in the model out to a connection file.
in your browser. PRIM ER Softwa re Manual CONTACT: (reate or update the spotweld/adhesive contact.
our madel does not contain any connections the only options

Please enable JavaScript to see it. If you

cannotdoth:sthenanmdexpageof'allo{ from OasyS I_td — MANUAL 7 -Dx t are valid are CREATE and READ.

the headings is available by clicking here.
[End of text]

DISMISS HELP
1 —
INDIE ¥, Main contents list
The advanced user's model preparation toolkit for LS-DYNA SCREEM MENUS  The =creen interface
100% Keyword compatibility | Include file integrity | Cross-reference maintenance | Model validation
MODEL... Model read, write, etc
N GRAPHICS.. Model visualisation

1 ) KEYWIORD... Operations on keywords

\ .
TOOLS. . COrient, Remove, et

Airbag folding Occupant positioning

h PARTS... Part Tree, Table, etc m CT Sl MM m m@— Save P m

‘ - 1 IMAGES... Images, pdf, etc =00 Timestep u\{dsﬂ' r) - -

S R R VIEMING..  Controling views Tidy >‘ Y .', \ -\"\-A_ ":
Commecion: ) oy s| ==m—=m=]  APPENDICES  Further informstion o - £ al {

PRIMER




ztf File

« Certain information (e.g. beam sections) is not contained in the d3plot/ptf file.

» The ztf file is a file that passes such information to D3Plot.

+ Several features in D3Plot benefit from the ztf file.

* It can be automatically generated when you open D3Plot (see “Opening Models”) or can be written using PRIMER.

» The ztf file must have the same filename as the ptf being opened.

S Oasys



Data Read into D3PLOT

* The ZTF file created by PRIMER includes data for SPC’s, spotwelds,

*DATABASE_CROSS_SECTIONS.
* Results for spotwelds, SPC’s, springs and 1D seatbelt elements can be read ||\I::;|;|S: (dBpIOt) File il
from the LSDA (binout) file and displayed. Solids ZTF File
Beams Springs
Seat belts
Shells Joints
-Srg':_:'k Shells Lumped Masses
: : Rigidwalls
Airbag Particles Spotwelds
SPC’s
Geometry +
Results
Geometry Only

TETTETTD =2

Results

T Results LSDA File
Spotwelds

SPC’s

Springs

Seatbelts

S Oasys




PRIMER

Working with INCLUDE files




Good Modelling -Practice 1

Self-contained INCLUDE files:

* When an INCLUDE file contains *PART, all the elements and nodes contained in that part should be in the same INCLUDE file.
» LS-DYNA data referencing entities in another INCLUDE file should be minimised (“connections”)

» To check, read each INCLUDE file as a separate model.

» This type of image is seen when elements are in one INCLUDE file (that has been read into PRIMER) reference nodes in another file that has not been

read in. “Latent” nodes are drawn at (0,0,0).

S Oasys



Good Modelling -Practice 2

Define a numbering scheme for each INCLUDE file. This will minimise the chance of clashes when building models, and allow large teams to work in
parallel on the different INCLUDE files.

This is a very simplified example!

Component Node, element, NRB, node set All other data e.g. Parts
Barriers 1 to 499,999 1to 4,999
Dummies (driver side) 500,000 to 999,999 5,000 to 9,999
Dummies (passenger side) 1,000,000 to 1,499,999 10,000 to 14,999
Airbags 1,500,000 to 1,599,999 15,000 to 15,999
Seats 4,500,000 to 4,999,999 45,000 to 49,999
Powertrain 5,000,000 to 5,999,999 50,000 to 59,999
Suspension 6,000,000 to 6,999,999 60,000 to 69,999
Closures 8,000,000 to 8,999,999 80,000 to 89,999
Body structure 10,000,000 to 19,000,000 100,000 to 189,999
Body structure spotwelds 19,000,000 to 19,999,999 190,000 to 199,999

S Oasys



PRIMER

Reading Selected INCLUDE Files

Scan and Quick-scan

Include files may be selected on reading a model.
1. Inthe Model menu, click Read. Browse for demo_car4.key. Press Quick scan.
2.  Click on the body and suspension INCLUDE files. Press Apply.
3. PRIMER reads in only the selected INCLUDE files — this will be Model 2.

Model funclions
Create Copy Renumber LHtilities
Read Merge Delete List
Wirite Build Contents Modified?
m Inc declash  Scanall | Guick scan
@ LS-Dr A file read log Keyward
(O NASTRAN
nothing yet..

(O rRaDIOSS Read any
O apacus *INCLUDE files
O 1Ges
O T 7 Databaze. ..

LaNUIP
O Options Advice
O More...

File:  [DesktopHeywords\demo_card key ¥

Model Mo 1 (First free)

= SELECT INCLUDE FILE= TO READ

s [T e e

Expand all Collapse al Wigwy thumbnails

Deselect all

41 roves in tree data

[ ] «Root fie

—D A INCLUDE_FILESALOADCASE/control_standard2 key
—D « IMCLUDE_FILESALOADCASEfoutput_requests2 key
—D « [MCLUDE_FILESALOADCASE/yeneral_contact3 key
A INCLUDE_FILESBhbody _with_weldzd key

« INCLUDE_FILES/SUSPENSIONzUspension2 key

—D A [NCLUDE_FILESSSUSPENSIOMzUsp_connect2 key

7 =0OXx

Oasys




PRIMER

Reading Selected INCLUDE Files

Some data referenced in the INCLUDE files that we have read in, was defined in other INCLUDE files that we have not read in. The model is incomplete.

Go to Keyword=>DEFINE_CURVE=>Modify. Note the curves listed in pale blue type — these are called “latent”, i.e referenced but not defined. These

would also show up as errors during a Model Check.
It is not good practice to create INCLUDE files like this — they should be as self-contained as possible, except for connections that join across INCLUDE

files.

Now delete all models in PRIMER except Model M1. (=) Valumes | £ 1 e v DEFINE_CURYE

MODIFY DEFINE_CURYE (nothing selected)

NTRFC SECTION
Eos  [ma - Modify

(M/L) DEFINE_CURVE(s) (al

M1 1LC3 (No points) (Latent
M1ILCS (9 points)
W1 ILCE (9 points)
M1LC7 (9 points)
M1 LB (No points) (Latent
M1/LCA (7 points)
M1 LC320057 (No points) (

- I >

Oasys



Methods to Find Which INCLUDE File an Item is in

If you can see the item on the screen, Viewing  Optionz  Help Information ¥ PART (anytype) ¥

* Use Quick-pick “Information”, click on the
item
« Alternatively, if the item is a part, use

Quick-pick “Locate in Tree” to see it in the

Part Tree under its Include file

* If you know the name or ID of a part

* Part Tree “Find”

] : Only s -
« If the entity type has a Modify menu, use it to edit | | | e | AL
- . Include File : (4) body _with_weldsd key
the entity — the menu tells you which INCLUDE | 48 | :e' " rteri Neme - <untined=
) | B | Material Type : *MAT_PIECEWISE_LINEAR_PLASTICITY
. e . 1/ - ! : eyword Density : 7.89e-09
fileitisin AR , olo »odtulus - 210000

ransparency plYield Stress : 300

g s -alls_1ra|n:0
° OI’, S .Eectlon Name : =undefined=
S=(Locate in Tree ection Type : SHELL
Part Table Formulation : 2

» Put the item on the clipboard, right-click and
LOCATE

[Sketch Thickness : 0.702000
ind Wint points : 3
vale Hourglass Type : Standard LS-DYNA viscous
Dyna Part Mass : 0.00684239
etourrent layer kb noonent Mass : 000684239
Read Stamped Pt | of G : 2105, 27.2921,1440.74 L X
ipboard ructural Mass : 0.0068424
p .ﬁdded Mass % : 0.000000

PRIMER




INCL File Location

- MODIFY PART M1/P2001 @z —Ox

FTWIR ) posot Al o Check  / Sketch 8 Only ¥ Sketch Master The EDIT menus offer viewing and modification of the INCLUDE file
M Cancel [ Copyin o ¥-Refs 4 TextEdit Basic C of G location of each entity.

m === — === === = = - susted € of &

hohde: |16 body_wthwokdsdkey |, Try editing Part 2101, change the INCL location to body with_welds.

ot T L R "PART Check the “find referenced items” button to ensure that nodes and
Title: rh eng mourt rigid 2 [*CESE_PART ] Rigid attributes
elements are also moved across.

etc

Conterts... Part con| — INCLUDE FILE FOR PART M1/P2001 =%

Properties... ha A m Help i CONFIRM 70X

SECID I s Recursive:
SECID AT L Cancel “ Help
2000w 00z v 000w PART anly 1
| Type Clipbosard Action Referenced Action
aptian option2 L Find referenced items |
- - . \ | ALL T L Sketch T L Sketch
(@ =no option= (@ =no option= t1 i | \L‘ptin:un:
MATERIAL 1 Sketch
O _NERTIA () _CONTACT M1 =Master file= RAGE
MODE 23 Sketch
O _REPOSITION Switch to PART M control_standard2 key ~al
12 output_requests2 key PART 1 Sketch

I3 general_cortacts key SECTION 1 Sketch
14 body _with_welds4 key

SHELL 21 Sketch
15 suspension2 key

16 susp_connect key

IF misc_materials3 key

13 powvertraind key

19 powvertrain_connect2 key

PRIMER OGLSyS




Moving Entities to a Different INCLUDE File

= CLIPBOARD Z=0Ox
- CLIPBOARD 72 —Ox —<r CLIPBOARD 2 =0Ox . < .
Dismiss Select model Refresh display Help | Dismiss Select model Refresh display i Help CI I p b oard
Clipbosrd for model 1 () Select items to add to cliphoard Chphosrd logodel) Ceon odel v Frimer Deiro)
. ~ = m - -
S soone — The clipboard can be used to store a selection
@ Show in model Cancel
E O Show i cigbaerd Tips Clebowrd. - Adea' - Refersneed. - Acton of entities. Its contents can be accessed when
Delete contents e — —  SELECTENTITES 7« ALL T L Sketch T L Sketc i
Sketch conterts @D & om selecting from other menus. There are also
BEAM Fiter Vis Key_In Sk i CONSTRAINED | ot 8 Sketc
List contents . . .
e o e " OEFPE_CLRVE ! 1 [rae] certain model management functions available
il 5 P52 [C-A-AHM-SH1 LJ MASS ! t 16 Sketc o )
SRR— conacT P153 (MC-A-ARM SUSHIR) MATERIAL K ! 1t [rrc | within the clipboard menu.
P154 (MC-A-ARM-BUSH2-L)
SEPEDELY 22 eLiid P155 (MC-A-ARM-BUSHZ-R) NODE | " 2324 Sketc
e Keyword e DIScRETE e e nsmer pagT 11 [Tace | steten ’ 1. Go to Tools — Clipboard, to display
" MASS P159 (MC-A-ARM-RE-R) th e Cl I p board
Merge into mode! P63 (MC-BRAKE-CALIPER] -FT. = .
Move to assembl LD P:Sd :Mcmmcemm;irﬂ SR I 4 i
V ! P165 (MC-BRAKE-CALIFER2-FT-R) SHELL ! t 4176 ms‘@"
Find referenced tems P16 (MC-ERAKE-CALIPER1 -FT-R) , ” 3ssm 2. Click +(ADD), and select object
Sub-model from Visible l:‘ Preserve Includes P‘_S?m >
type PARTS. Select some patrts.
—_— CLIPBOARD
Refresh cispiay 3.  Click Move to INCLUDE file.
Clipboard for model 1 (Neon model for Primer Demo) , 4 BrOWSG for the | N CLU D E fl |e.
R0 Eh_welded key ﬂ Activate the Find referenced items
O CLHEE button, and click Apply.
(O MNodes and elements only ' .
[© Fina reterencedtems_| 5. The user can select which entity
Ganee types will be moved

PRIMER
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INCLUDE File for Newly Created Entities

« If the user copies or modifies data, the modified or new data is put into the same INCLUDE file as the

original data.

Q - M1:general_contact3 key l

== Undock Part Tree @

Opts ¥| Blank |Unblank | Only | Sketch || Include |

Type ¥ Refresh =GN Select @

Contents|[ Find |

« When the user creates new data, how does PRIMER decide into which INCLUDE file it should be put?

« Answer: the “Current Layer” means the INCLUDE file for newly created data.

+ To set the current layer, right-click on Include file in Part Tree, Make Current Layer.

Q | il Edit I3

A B a1 (Neon model for Primer Demo)

Blank o £ CN (control_standard2 key)
Opts ¥| Blank |L Include | .
Type ¥ Refresh 'zn:ﬂank Assemhll C urre nt |a.yer IS h Dl2 (Output_requests2 keY)
o displayed in green B8 | 113 (general_contact3 key)
L ETEIMT (Nec gy, - B 014 (body_with_welds4 key)
£ L - o ﬂ o (OEI-FENDER-CON-FT-L) ........
e g B252 (OB-FENDER-CONFT-R) |
........... B3 L] pacte parts = (OB- -CON-FT-R) i
B M o tape ) 3 Il 253 (OB-FENDER-FT-O-L)

@ Il 254 (OB-FENDER-FT-O-R)

(9 Il 308 (CH-A-PILLAR-B-I-L)

& Il 309 (CH-A-PILLAR-B-I-R)

@ Bl 310 (CH-A-PILLAR-B-O-L)

< I -

g I(.‘,reaa\te part set
= Edit comments )
= lRepnrl Include Mass R
& lRename Include file
& | EE————
Cleanup include

-)

Suspend transformation

Oasys
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The INCLUDE Menu

Go to Tools=>INCLUDE. The model’s INCLUDE file structure
appears. This menu is similar to the Part Tree but with greater

functionality.

The pictures are called Thumbnails. The blank images are for
INCLUDE files that have no drawable data — e.g. the first
INCLUDE contains only control cards. Try pressing Hide

Thumbnails, then View Thumbnails.

The thumbnails are stored in the keyword files. Right-click on
Refresh Thumbnail, choose ISO view. PRIMER creates a
thumbnail for each INCLUDE file.

(=] Tools

| Meshtools ¥ s 7| Post

MODEL INCLUDE FILE STRUCTURE

A GEE s (THeR  Laser
Expand all Collapse all Yievy thumbnails
Blank all Unblank all Refresh thumbnail Yiew
Find modified Sxy
M1:Main file Sxz
‘ Syz
<M1: Neon model for Primer Demo
=

Current view

Current screen image

(1) control_standard2 key

PRIMER

Collapse all
Unblank all

M1 Main file

4(1) control_standard?2 key

«(2) output_requests2 key

«(3) general_contact3 key

4 (4) body_with_weldsd key

«(5) suspension2 key

<4 (6) susp_connect2 key

A (7) misc_materials3 key

< (8) powertrain2 key

2=0Ox




PRIMER

Splitting the Model into INCLUDE Files

A simpler method of moving Parts to a different INCLUDE file (with their nodes and elements) is to

drag them in the Part Tree. Multiple parts can be selected by shift-click or CTRL-click.

While dragging, the cursor symbol changes when a valid “drop point” is reached. The parts will be put

into the Include file that is under the cursor when the mouse button is released.
Alternatively, select as before => right-click => Cut => select INCLUDE file, => right-click => Paste.

This process gives the same effect as Clipboard => Move to Include with option “Find Referenced

ltems”

Q | M1:Main file
== |Undock Part Tree 7

Opts ¥| Blank |Unblank | Only |Sketch |[ Include |
Type ¥ Refresh =N Select |[Assembl
Contents|| Find |

A 3 Il 9999 (Beam spotwelds)
@ Bl 10000 (Beam spotwelds)

m @ (1176 (MC-ENG-MNT-BUSH-R)
@ 1177 (MC-ENG-MNT-CH-FT)
9 Il178 (MC-ENG-MNT-FT)

 J (3 Il179 (MC-ENG-MNT-L)




PRIMER

Adding a New INCLUDE File

We will create a new INCLUDE file in which to put the Initial

Velocity definition.

1. Right-click off the Master Model. Select ADD NEW
CHILD, *INCLUDE.

2. Enter a name for the new INCLUDE init_vel.k, press
ADD.

3. PRIMER automatically makes the new INCLUDE file the

Current Layer (shown in this menu by the green stripe).

— INCLUDE FILE STRUCTURE ﬂ - I:I ) 4
Cancel Add
Add include file
Incluce file  [intit_vel.{ -
Database

E PART (anytype) ¥|[Key in: - MODEL INCLUDE FILE STRUCTURE
A ) App . Hep Laser
Expand all Collapse all
Blank all Unblank all Refresh thumbnail »
Find modified
M1:hain file
M1: Meon mocel for Primer Demo
« Blank
« Unblank
- Only
Make current layer (1) control_standard2 key

Edlit comments
Label ranges
Add new child

Update thumbnail
*INCLUDE_AUTO_OFFSET Wite master

HNCLUDE_UMITCELL s T «(3) general_contact3 key
— .

«(2) output_requests2 key

" < Set incl version
Find modified

Renumber includes

< (4) hody_with_welds4 key
« Re-order include

Lock labels

2=0Ox
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Adding a New INCLUDE File

o ) - Keywvord: M1ANITIAL_VELOCITY 7 =[x
Use Keyword=>INITIAL_VELOCITY to create an initial velocity for the whole b Upos _ < Check | /S R " R —
model, VX=13500 as shown. esisenly S
Keyword M1 INITIAL_VELOCITY (00 mod)

Press CREATE and UPDATE. This data will be put in the new INCLUDE file ME3A
o o i Options... ¥ Incl  NSID s o NSIDEX 5 NO BOXID pox IRIGID var ICID  ¢csys [D
init_vel .k, because this is the current layer. VX FovY F VI FVXR F WYR  F VIR F

VXE FVYE F VIE F VXRE F VYRE F VIRE E
Using the Include menu, right-click off init_vel.k, WRITE INCLUDE. Use a mlinﬂi 0 M v o M 0 v

13500.0 0.0 0.0 00 0.0 0.0 l
text editor to check the contents of the file written out.

Include File

-

« Unblank
-

Ecit comments
Label ranges
Add new child

Update thumbnail
Increase depth

Decrease depth

Move up
Move down

«(36) fri_bumper2 key

«(37) fri_bumper_connect2 key

A A A A

«(38) rr_bumper2 key

- Transform

Write include «(39) rr_bumper_connect2 key
Include mass
Renan'e Incluce
Empty Include
Replace Include «(40) assign_mass2k
Cleanup Include
Show Connections

- No version
(41 Jinit_velk

Compare include

PRIMER



Adding Existing INCLUDE

Next we will add a barrier into the model. We have already seen how to do this by merging models; that method puts the barrier data into the master
model. Instead, we will use the Include menu to add the barrier as an INCLUDE file.

Again, we use ADD NEW CHILD to add an INCLUDE to the master model. This time, instead of typing a new filename, browse for
INCLUDE_FILES/LOADCASE/odb_rigid_2.key, press ADD.

When adding INCLUDE files by this method, PRIMER is able to resolve label clashes. Press FIX_CLASH — we can adjust the numbering later.

The barrier appears as a new INCLUDE in the model.

— INCLUDE FILE STRUCTURE E -|:| ) 4 — INFORMATION =0
A FIX CLASH FIX CLASH & POST RENUMBER ABORT
Cancel Add
Add include file INCLUDE: C:\Usershnour.khaled\Desktop\Keywords\odb_rigid_2.key
_ ' POTENTIALLY FIXABLE LABEL CLASHES have bheen detected.
Include file [Etopweywordslodb_rigidj.key -
TYPE INCLUDE FILE EXISTING MODEL
DG R | | S S
No.items to relabel: NODE 638 0
No.items to relabel: MATERIAL 2 0
No.items to relabel: SECTION 1 0
You may try to fix clash [FIX CLASH]
or fix clash and renumher [FIX CLASH & POST RENUMBER]
or abort the whole operation [ABORT]
v
-4 I -

Oasys
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Numbering an INCLUDE File

To Renumber an Include File, use Renumber Selection

Select Object Type INCLUDE FILE

Select the include file odb_rigid_2

2 | — RENUMBER SELECTED B—CXx
Creste Copy Litilities o -
Read Merge Delete List Dismiss : Options
Wite Buid Conterts  Mocified? Renumber entities | Post-renumber label declash || NRBIPARTIabel declash |
Modelicontents renumber
Model Mo 1 (Neon model for Primer] ...
Renumber contents Change item labels = SEFECT ENTITIES ? <(D
Change model id Give newy model No m ‘” Opt

Reset all model Nos

Renumber selection Change preselected labls OBJECT TYPE

Set MID -= PID Change material labels RESTART

MAT24 LCSSILCSR Unigjue Icbid for mat24 MODEL...
_ INCLUDE FILE...
Condense mats Reduce material cards
= _ PART TREE ASSEMBLY ...
) Set SID -= PID Chanae section labels ENTITY .

S Oasys




Numbering an INCLUDE File

« Set Renumber to Yes for all entity types.

« Type in 1000000 for “start at”. PRIMER detects that a clash will occur with existing entities. Change “start-at” to 3000000 - now there are no

clashes. (other ways are available to resolve numbering clashes, using the drop-down Action menu).

e Press APPLY.

= REMUMBER SELECTED
Apply Sketch Options
Renumber ertities [ Post-renumber label declash ] [ NRB/PARTIabel declash ]
Type Renumber lowy:high statat  offset Information Action

ALL TYPES ict low: high (num sel) LISTSTATU  GLOBAL ACTION ¥

NODE 1:638 (638/287057) |1 CLASH Do not renumber ¥
SOLID 1:360 (360/3184) (1 NO CLASH Mo action needed ¥
SET_MNODE 11 (1122) 1 NO CLASH Mo action needed ¥

SET_PART 141 (188) 1 o cLacH R
PART 1:2 (2/377) NO CLASH Mo action needed

-
B

MATERIAL 1:2 (2/323) 1 Do not renumber ¥
SECTION 141 (1/325) 1 Do not renumber ¥
1 1O CLAS .

CONTACT 11 (1/4)

PRIMER OGLSyS




Numbering an INCLUDE File

« An alternative method is to use “Renumber includes”
 This allows you to specify ID ranges for each include file
k -_ Renumber include file ranges for model 1: demo_card key 2?2 =X
Creste Copy Renumber  [Litities Read csv Write csv Copy nofelinset/inrb/cwldhswa ranges to general
FRead Merge Delete List
Writs Build Cortents  Modified? Options Retain original order v [ Post-renumber label declash ]
Modelicontents renumber | ‘
Model Ma: 1 (Meon model for Primer [T e File name 'Range unigue? In range? General nofelinset/nrbicwldhswa ‘ e
— oa
Renumber contents Change tem labels _ _ Start End _ Start End
Change model id Give new model No demo_card key NACTIVE INACTIVE ‘G 0 0 0 I Detailed
Reset all model Mos -
Renumber selection Change preselected labis J\ cortrol_standard2k | ATV INACTIVE ‘G 0 0 0 Detailed
et MD = FD Chnge meteciel lebele output_requests2ke | IACTIVE NACTIVE ‘G 0 0 0 Detailed
MAR24 LCSSECSR tnicgie loAtid for a4 general_contact3 ke MACTIVE MNACTIV ‘G 0 0 0 Detailed
Condense mats Reduce material cards ‘ I
o body_with_weldsd k| A CTIV ‘G 0 0 0 - Detailed
Set SO -» PD Change section labels suspension2 key INACTIVE ‘G 0 0 0 - Detailed
I Renumber inchudes I Renumter include ranges susp_connect2 key NACTIVE ‘0 0 0 0 Detailed
Declash Iabals | M ‘ [
h Declash Elements/Sets st misc_materials3 key ‘G 0 0 0 Detailed
Visualise Visualse labels used ) I e | L ;
powwertrain2 key NACTIVE INACTIVE ‘U 0 0 0 Detailed
Labe| range Permited max labels [ 1 .
powwertrain_connect NACTIVE ‘G 0 0 0 - Detailed
Lock labels: Da not renumber entities f 1 1
Y ancillaries2 key NACTINE IG 0 0 0 Detailed
apdions foe conctanan mate | s_LI[t e o |
< . -

PRIMER



PRIMER

Numbering an INCLUDE File

Two ranges can be set for each include
—  One range for nodes/elements + some other types
—  One range for all other labelled entities.
—  Both ranges can be the same.

Label ranges can typed in, or imported from a CSV
file.

Label ranges are saved as comments to each
include file.

The panel will tell you if you have entities within an
include file which is outside the specified range.

Entities can be renumbered into range through this
panel.

Ranges are also used during creation of entities
when assigning ID’s.

Renumber include file ranges for model 1; demo_card.key

Auto all

Auto

Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto

Auto

Read csv Write casv Copy nolel'nset/nrb/cwid/hswa ranges to general
Dptions Retain original order v [ Post-renumber label declash
Renumber include file ranges
File name Range unigue? In range? General no/elnset/nrbdcwld/hswa
Start End Start End
demo_cars. key U 0 0 0
control_standard2 .k D 0 0 0
nutput_requestsz.ke 0 1000 21459 2000000 2000089
general_contact3 ke “ 0 0100 20199 2531000 3080899
body_witn_welds « | o 0200 20299 2001000 2100999
suspension? key 0 0300 203599 2101000 2200999
susp_connect? key 0 0400 20499 2201000 22505959
misc_materials3.key “ 0 0500 206599 2251000 2350559
powertrain2 key “ 0 2000 12999 2351000 2550999
pnw&rtrain_cnnned 1000 114599 1200000 1359959
ancilaries? key 0 0000 0 1100000 1149999

Detailed

Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed

7 =x
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Replacing an INCLUDE File

As an example, we will now replace this barrier model with a different one that has already been renumbered and positioned.
. . . « Blank

Use the Include menu to remove the barrier (right click, REPLACE INCLUDE). p Lo

Browse for INCLUDE_FILES/LOADCASE/odb_rigid_moved.key - Only

Make current layer

Edit comments
Label ranges
Add newy child

«
« Update thumbnail
« Increase depth
« Decrease depth
Move up
Move down

« Transform

Write include
Include mass
Rename Include

Empty Include
Replace Include

Cleanup Include
Show Connections

« No version

Compare include

PRIMER OGLS}/S



PRIMER

Other Functions in the INCLUDE Menu

vin: _— MODEL INCLUDE FILE STRUCTURE ?—0Ox
* The Include menu is used to create and edit INCLUDE_TRANSFORM data. | Dismiss DR Laser
Expand all Collapse al
. . Blank all Unblank all Refresh thumbnail »
« The INCLUDE structure of the model can be modified, e.g. flatten a multi-layer Find moxiied

include structure

+ Label Ranges may be defined for each INCLUDE — an error check and autofix
is available to ensure that the contents of the INCLUDE obey the given

ranges; you can apply the given ranges from this menu

* There are facilities to associate a design-level (“version”) with an INCLUDE

file

Include File

-
-«
-

A A A A

-

Blank
Unblank
Only

Make current layer
Edit comments
Label ranges
Add new child
Update thumbnail
Increase depth
Decrease depth
Move up
Move down
Transform

Include mass
Rename Include

Replace Include
Cleanup Include
Show Connections

No version

Compare include

M1:odb_rigid_2 key

«(33) Ih_rear_door_connect2 key

4(34) glazing2_1 key

«4(35) glazing_connect2 key

«(36) frt_bumper2 key

«(37) frt_bumper_connect2 key

«4(38) rr_bumper2 key

«A(39) rr_bumper_connect2 key

l’“’ﬂE include

«(40) assign_mass2k
Empty Include

«(41) int_vel k

(42) odb_rigid_2 key

Oasys




Writing INCLUDE Files

. We have already seen how to write an INCLUDE file from the Include menu.

. Now try Model=>Write, opt for Select Files.
. Check the box for suspension2.key (you can check as many INCLUDE files as you wish.
. Option SUB-DIR means that PRIMER will create a new subdirectory, INCL, INCL_1, INCL_2 etc in which to put the requested INCLUDE files.

. Option RENAME means that PRIMER will write the INCLUDE file to the same directory that it came from. A red text box for the file name means that

the original file will be overwritten — change the name before writing out.

7 —
Pre-output check 8 = SELECT INCLUDE FILES TO WRITE ? —[x
Dizmiss Apply Help Laser
- Expand all Collapse all Wiew thumbnails
Save settings to oa_pref file
Select all Deselect all
m Pre-output check . : . .
Rename First free name Highest free name Find medified
General Options Options2 Compress 41 rows in tree data
Wersion: R9.0 - Keep existing ™ - C\Users\laura rovira-crespo\Desktop\LAURANTraining\PRIMER_Introductory_Course\instalikeywords\demo_
Includes: (:} Crata not written
O In sub-directory @ Absolute —D -« (1) control_standard2 key
O Merge -= Master 0 Relative —|:| - (2) output_requests2. key

(@ Select files @ native

—D - (3) general_contact3 key
(O Master file only (O unix

—D 4 (4) body_with_welds4 key

C} == master dir (:} Windows
. ~| - ion2.
Suppress reference to unscanned includes _ SRR k
e . — i \ S\SUSPENSIONS: ion2. ki
Wirite existing *NCLUDE_PATH | Sub-dir | Rename LdS“”CLU[E_F”_E-J SPENS uspension2 key [—]

—D + (6) susp_connectZ key
(ASCI keyword file, keep compression)

—D - (7) mizc_materials3 key

—

PRIMER OGLSyS




Note about Windows /Unix Systems

* It is quite common for pre/post to be - preterences former S
q p p File Edit Search: e mapping primer | |2 Dizmiss Help |
performed on Windows, but to run LS-DYNA Eldrive_meppings Name: primer*drive_s I
. . . . drive_a Type: <string= :
on linux. PRIMER allows for this combination: drive_b SN P e I
drive_c
) = Active: ]
- Windows: S:\models\model1.key s Vee: [iaat |
drive_f
« Unix: /data/models/model1.key drive_g I
drive_h |
"y : " drive_i Pre-output check
- “Drive mappings” can be set up as preferences iy — |
me"k Pre-out Clean up Check Rewview |
(e.g. S: =/data) drive.| Save seftings to oa_pref file I
drive_m
. . T Apphy Pre-output check (model 1) |
« Unix-style paths (forward-slash) can be written drive_n Aoty
drive_o General Options Options2 Compress
by setting Unix style on the Write menu - this drive_p
drive_q Wersion: RO9.0 » Keep existing ™ I
can also be set as a preference drve_r '
-..M Includes: {:} Data not written
——— O in sup-directory @® Absolute
Merge -= Master Relati
Q O reatve
— @ Select files @ Native —_—
0 Master file only Unix
(O == master dir () windows
Suppress reference to unscanned includes
Write existing *INCLUDE_PATH
(ASCH keyword file, uncompressed)

PRIMER OGLSyS
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Contacts, Contact Penetration Checking and Fixing




PRIMER

Exercise: Create a Contact

Volumes | &I Yolume Il v

Model Part tree CONTACT
o M1:Main file |
CONTACT 7 X
Create Delete List Pen check
Copy Keyword Check Only
Modify Sketch Renumber
Part Write Friction

CONTACT (Curr: 3)

Create a new contact

1. Click CONTACT.
2. Click Create.

3. The create contact window pops up.

in the correct formatting.

Primer’s create contact window makes it easier to
create contacts. Note the keyword are written out

) Reset Al
K Cancel [T Copyin

Include: M1 <Master file=

= CREATE CONTACT in model 1

W Check /" Sketch & Only

Pen check

Create contact in model 1

b
SSID:Segm set

SBOXID:Box id

SBOXID: Contact Yol
SFS:Penalty factor
SST:Thickness val
SFST:Thickness fa

SPR:Force output flag

Lahel: I 1 >| [ Give labelfitle ] Cards & -F
Title: | | MOR s
Type: |<none defined yet= | e _=type= data...
SSTYP:Set type MSTYP:Set type L

MSID:Segm set

MBOXID:Box id
MBOXID: Contact Vol.

SFM:Penalty factor

MST:Thickness val

SFMT:Thickness fa

MPR:Force output fla

Friction attributes

FS:Static friction 00

FD:Dynamic frictio 00

DC:Fric Decay coe 00

YC:Viscous frictio 00

VSF:Viscous fric 00

FSF:Coulomb fric

General attributes

VDC:Viscous dam 00
BT:Birth time 0.0
DT:Death time 0.0

PENCHK: Small pen E

@z =0Ox

Oasys



Exercise: Create a Contact

- CREATE CONTACT in model 1 7 [l b4
: ) Reset &l + Check / Sketch & Only
Create a new contact % Cancel [ Copyln : Pen check
Include: M1 =Master file= -

4. Next, define the type of contact you want.

Create contact in model 1

5. There are many possibilities (discussed Labet | 10001 »| [ Givelabeittie |  Cardsa-F
further in Introduction to LS-DYNA course). Tite: | |
For this contact, select Type: I«none defined yets LM n
AUTOMATIC_SURFACE_TO_SURFACE 7 »
— - = - CONTACT TYPE «
Cancel | Help

PSEYR A IRBAG_SINGLE_SURFACE

SSID:Segm set | AUTOMATIC_BEAMS_TO_SURFACE

SEOKID Boy i AUTOMATIC_GENERAL_INTERIOR
AUTOMATIC_GENERAL_EDGEONLY

SBOXID:Cortac alTOMATIC_GENERAL _TIEBREAK

AUTOMATIC_GENERAL

_ AUTOMATIC_NODES_TO_SURFACE

SSTTRICKNESS o) 1TOMATIC_ONE_WAY SURFACE_TO_SURFACE_TIEBREA

SFETThicknes | ALUTOMATIC_ONE_WAY_SURFACE_TO_SURFACE_TIEBREA

AUTOMATIC_ONE_WAY_SURFACE_TO_SURFACE

AUTOMATIC_SINGLE_SURFACE_TIED

Friction attribu AUTOMATIC_SINGLE_SURFACE_TIEBREAK

AUTOMATIC_SINGLE_SURFACE

AUTOMATIC_SURFACE_TO_SURFACE_COMPOSITE

FD:Dynamic ftic s ToMATIC_SURFACE_TO_SURFACE_LUBRICATION

DC:Fric Decay AUTOMATIC_SURFACE_TO_SURFACE_TIED_WELD
AUTOMATIC_SURFACE_TO_SURFACE_TIEBREAK_USER

YC:Viscous friv o) \TOMATIC_SURFACE_TO_SURFACE_TIEBREAK
B— i
CONSTRAINT_NODES_TO_SURFACE
FSF:Coulomb ft

SFS:Penalty fan

SPR:Force outy

FS:Static frictio

CONSTRAINT_SURFACE_TO_SURFACE

NDAYHOE AR

PRIMER



Exercise: Create a Contact

- CREATE CONTACT in model 1 7 ¢
g Cre ) Reset Al + Check /" Sketch & Only Create a new contact

(% cancel | [ Copyn : Pen check
e e = 6. Click onthe SSTYP (slave set type)
Creste contact in model 1 7.  There are many possibilities (discussed
Labet | 10001 »| [ Givelabeltile |  CardsA-F further in Introduction to LS-DYNA course).
e | | o MoRTAR ¥ 8. For the first part of this exercise, select Part
Type: |EC_SURFACE_TO_SURFACE| ... _stypes data... id
¢« [_tHErmaL | [ _MpP | [ _ORTHO_FRIC |
.
SLAVE SIDE H MASTER SIDE

SSID:Segm set =none=» 0 (Segment SET)

SSTYP:Set type I 4 Slave set type (SSTYP) ]}
>

SBOXID:Box id o » 1 (Shell SET)
2 (Part SET)
SBOXID:Cartact Vol. [(NO e 3 | ﬂ
SFS:Penalty factor 0.0 4 (MNode SET) 0
SST-Thicknessval | 0.0 2 (A 0
i 6 (Exempted Part SET) ]
SFST:Thickness fa o0 0
7 (Part tree SET) —
SPR:Force output flag ” MPR:Force output fla | YES
Friction attributes General attributes
FS:Static friction o0 VDC:Viscous dam o0
FD:Dynamic frictio 0.0 BT:Birth time 00
DC:Fric Decay coe 0.0 DT:Death time 00

WVC:¥iscous frictio 0.0 PENCHK: Small pen E
VSF:Viscous fric 0.0

FSF:Coulomb fric f

PRIMER OGLSyS




Exercise: Create a Contact

- CREATE CONTACT in model 1 ?=0Ox
) Reset &l + Check /" Sketch & Only Create a new contact

% Cancel [M)Copyin ; A TextEdit  Pencheck

Include: | M1 <Master file> =) 9. Fill out the remainder of the input variables
for master and slave side.

Create contact in model 1

Lavet: | 10001 »| [ Givelsbelttle | Cardsa-F 10. Enter any penalty stiffness factors, thickness
Tite: | | Mo morTaR ¥ values or thickness factors.
Type: |IC_SURFACE_TO_SURFACE | ... _<type= data.. . .
o . == =Yt 11. Enter the coefficient of friction values for
(_tHErMAL | [ _mPP | [ _ORTHO_FRIC | static and dvnamic friction
_SMOOTH ‘ ! y : \ction.
SLAVE SIDE MASTER SIDE 12. Click on Create contact.
SSTYP:Set type 3P| || MSTYP:Set type 3r i
SSID:Part id 2 v || MSID:Part id 3 13. Write out your model.
SBOXID:Box id o »| || MBOXID:BoX id o

SBOXID: Cortact Vol. MBOXID:Cortact Vol.

SFS:Penalty factor 00 SFM:Penalty factor 00

SST.Thickness val 00 MST:Thickness val 00

SFST:Thickness fa 00 SFMT:Thickness fa 0o

SPR:Force output flag MPR:Force output fla

a @

Friction attributes General attributes
FS:Static friction 02 VDC:Viscous dam 00
FD:Dynamic frictio 02 BT:Birth time: 00
DC:Fric Decay coe 00 DT:Death time 00

YC:Viscous frictio 00 PENCHK: Small pen E]
WSF:Viscous fric 00

FSF:Coulomb fric f

PRIMER



PRIMER

Exercise: Create a Contact

- CREATE CONTACT in model 1 2 =0Ox
) Reset Al « Check 2’ Sketch & Only
D‘.ICupyln i X-Refs A Text Edit Pen check
Include: M1 <Master file= | &=
Create contact in model 1
Labet | 10001 »| [ Givelsbelttle |  Cardsa-F
Thie: | | No_MORTAR ¥

Type: [C_SURFACE_TO_SURFACE | ...  _<type= deta..

T v [_THERMAL | [ _mMPP | [ _ORTHO_FRIC |

_SMOOTH | _THERMAL d
SLAVE SIDE MASTER SIDE
SSTYP:Set type 0w || MSTYP:Set type 0 P

SSID:Segm set =none=k| || MSID:Segm set none= »|p (Segment SET)

SBOXID:Box id 0 »{ || MBOXID:Box id w1 (Shell SET)
2 (Part SET)

SBOXID:Cantact Vo, MBOXID: Cortact Vol. (PART )

SFS:Penalty factor 0.0 ||| SFM:Penalty factor oo [B(Al)

SST-Thickness val 00 |||MST:Thickness val | 0. [P (Exempted Part SET)
> ) (Part tree SET)
SFST:Thickness fa 00 SFMT:Thickness fa 0.0
SPR:Force output flag | YES MPR:Force output fla | YES
Friction sttributes General attributes
FS:Static friction 0o YDC:Viscous dam 0.0
FD:Dynamic frictio 0.0 BT:Birth time 00
DC:Fric Decay coe 00 DT:Death time 00
WC:Viscous frictio 0.0 PENCHIK: Small pen II, Y

YWSF:Viscous fric f 00
X
FSF:Coulomb fric f

Create a new contact

14. Repeat the exercise by selecting a different
slave set type.

15. Try Shell Set, Node Set and Segment Set

Oasys



Exercise: Create a Contact

= ')CREATE ECHTSCTiimodet 7 =0x —  CREATE SET_SHELL in model 1 (for CONTACT 10001) il =[x Create a new contact
3 Reset Al + Check /' Sketch & Only -
& — PRS- “)Reset &l Check /' Sketch & Only v
iclude: M1 <Master fle> = X Cancel | [MCopyin 5 A Text Edit 16. Sets can be created directly from the SSID
Create contact in model 1 Include: M1 =Master file= - menu.
Label | 10001 »| | Give labelil Cards A -F . . .
e | I ETETERY Create SET_SHELL (model 1) 17. nght click and click Create.
Title: | | No _MORTAR ¥ =
Type: C_SURFACE_TO_SURFACE | ... _stypes data.. Label: No SHELLs 18. This takes you to the set creation Primer
(_tHErMaL | [ P ] [ _ORTHO_FRIC | o |<No PE—— menu.
: ' 2
SLAVE SIDE MASTER SIDE Contents Lock contents against deletion
SSTYP:Set type 1w MSTYP:Set type o — g )
SSID:Shellset  [<none=» none» » ad. gL © Automatic | EEEEIEES
SBOXID:Box id b PICK... - Remove... Rem SHELL O Unlocked
SBOXID:Contact Vol. [[NO s:;iig ol. Empty... View [Edt... () Locked
SFS:Penalty factor 00 »pr 00 Convert to
SST:Thickness val 00 a 00 :
SFST.Thickness fa 00 SFMT:Thickness fa 00 8 l(—:ICS)IUMN D COLLECT 1
SPR:Force output flag | YES | || MPR:Force output fla | YES O GENERATE
Friction attributes General attributes O GEMNERATE_INCREMENT
FS:Static friction 00 | ¥DC:Viscous dam 00 (O GENERAL
FD:Dynamic frictio 0.0 | BT:Birthtime 0.0 O INTERSECT
DC:FricDecay coe | 00 | DT:Deathtime 00 O ADD
YC:Viscous frictio 00 PENCHK: Small pen IIJ
VSF:Viscous fric f 00
FSF:Coulomb fric f

PRIMER OGLSyS



Exercise: Create a Contact

- CREATE CONTACT in model 1 =] 3¢ — o
Create a new contact Desstal  Creck /' Siech 4 Oy Coat ety

MRcopyin ot e A Teqrot Pencheck Apply -t g

i H Include: « r file> REATE SET_SEGMENT in model 1 (for CONTACT3) [ 2 =[] X
Sometimes you will need use a st el = ey VGRS W Cost solid/shelltshell (part) with segments
. Create contact in model 1 : '
segment set to define your e Doy crer A Texed a0 Element(s) selected
. tabet | 3 » [ Givelabeittle | = CardsA-F e -
contact. USlng Segment sets o I ‘ R : Segment Set id;
; - Creste SET_SEGMENT (model 1
Is usually more robust. To i = - misee:«:ms :
create a segment set, you v (rermaL ) [ _wep ) [_ORTHO_FRIC | me' opep— [ Segmert option
need to coat parts in sm __1___ contote PR Make segments on [
zegrr?_ents. Primer helps you m\ | pcattpe [ 30 S T g e @ External faces
o this. 1D-Segm set 1 » 0 | MSID:Part id > > —_—
Viewy / Edit. O Locked O All faces
E/ o MBOXD:Box d or t
19. Change SSTYP to 0. SBOXID:Cortact Vol. [[NO ] || MBOXID:Contact Vol. [NO ] I TS
20 R|ght C“Ck on SS'D and SFS:Penatty factor 0.0 || SFMPenatty factor 00 o :;::;AL 0 couect &) Coat:
te Segment Set SST.Thickness val 0.0 MST:Thickness val 00 O _A0D -:_ Y Entire Part ___E
crea . SFST:Thickness fa | 0.0 ||| SFMT:Thicknessfa | 0.0 O INTERSECT -
SPRForce output flag [ YES | || MPRForce output fla [YES O Blaments
21. Inthe create set_segment @ Face
Friction attributes General attributes
menu, select Coat elements. FS:Static friction 00 | VDCViscousdam | 0.0 Grow face out? > Skatch selected element
FD:Dynamic frictio 00 BT:Birth time: 00
22. Choose External faces and e i - @® Propagate Sketch new segments
Coat Face. VC:Vis‘cous ui@ 00 | pencricsmalpen [ 0 | O single face [ Visible (unblanked) orly |
23. Click on the face of interest. Vel L2 Break angle (degrees).
oi Click Anp] FSF:Coulomb fric f
. IC ppPly.
) Drawvy coating as T
25. Backin the create set menu, Stiople 8 4
click Create.
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Penetration Checking

Delete the models from PRIMER. Intersecting parts
(“Crossed edge”)

Read joint_bpost.key.

Begin by looking at a cut-section. Use shortcut X
then N, pick a node, switch “negative action” to

‘normal”’. Drag the section through the model

(shortcut D, then use mouse). PRIMER draws cut

sections through shell elements using the true
thickness. Observe where the panels are

penetrating and where they are too close.

When you have finished dragging, shortcut Q

returns to Quickpick mode.

Parts too close
(“Penetration”)

S Oasys



PRIMER

Penetration Checking

Turn off the cut section.

Start the Contact Penetration checker
from
Keyword=>Contact=>Sliding&Tied=>
Modify (select the Automatic Single
Surface contact) =>Pen Check

MODIFY CONTACT M1/CONT2

) Reset &l v/ Check
% Cancel [ Copyln  h X-Refs A Text Edit

/" Sketch

@R=0Ox|

M Only

Include: M1 =Master file= -
Modify contact M1J/CONT2

tabet | 2 »| [ oivelabelttle | cardsa-F

Tite: | | No _MORTAR ¥

Type: [TOMATIC_SINGLE_SURFACE| ... | _stype» data..
(_tHermaL | [ _wep ]

_SMOOTH

SLAVE SIDE

SSTYP:Set type 2 P || MSTYP:Set type

SSID:Part set 2 ||| MsiD:s i

SBOXID:Box id 0 »| || MBOXID:Box id

SBOXID:Contact Yal. MBOXID: Contact Yo,

SFS:Penalty factor 00
SST:Thickness val 00

SFST:Thickness fa 00

SFMT:Thickness fa

SPR:Force output flag MPR:Force output fla
Friction aftributes General attributes

FS:Static friction 00 YDC:Viscous dam 0.0

FD:Dynamic frictio 00 BT:Birth time 00

DC:Fric Decay coe 00 DT:Death time 00

WVC:Viscous frictio 0.0

WSF: Viscous fric 0.0

FSF:Coulomb fric f

PENCHK: Small pen E

T oweor Kl

Creste

Copy
Modify

Delete List
Keyword Check

Sketch Renumber

Write Friction

Pen check

MODIFY 0 CONTACT(s)

SELECT CONTACT
Al Mone

Fiter Wis Key_In Sk

(ML) CONTACT(=) (all models)

M1/CONT1 (TIED_SURFACE_TO_SURFACE

M1/CONT2 (AUTOMATIC_SINGLE_SURFACE)

Oasys



PRIMER

Penetration Checking

Contact Penetrations:

1. “Penetration” means that a node is too close to an element, i.e.
within the contact thickness defined by 0.5(t1+t2), where t1 and t2
are the contact thicknesses of the contacting elements

2. “Crossed edge” means an intersection of one element plane with
another

3. PRIMER understands the different methods of defining contact
thickness, e.g. SST on *CONTACT, or on *PART_CONTACT.

4. PRIMER tries to use the same equations as LS-DYNA to determine
penetrations.

— PEN CHECK M1 ICONT2 (for CONTACT 2) 2 = Ox |
Options...

List Info Only

All segments of contact checked

2 AUTOMATIC_SINGLE_SURFACE
<No title defined=

select parts sel xedge a

List crossed List penetrating:
(P8231:PB710 xedge=5 pen=6 (1.11482) )
(PB710:PB2151 xedge=0 pen=108 (0.299279) |
[P8712:PB2151 xedge=0 pen=78 (0.199826) |

penetration magnitude ==¥

sketch unblank recursive

- Only Pen elements Only X'd elements

--- Contour --- Pen: 192 vis 192 total
T S WR Sh H'ed: 5 vis 5 total
Min: 8.4997e-03
Max: 1.1148e+00
Sum:  4.9104e+M

Settings...

Levels...

-EWarnings k [Elemem details] [Eleams on x-edge]

-=pencheck.c

Oasys



Penetration Checking

--- Contour --- Pen: 192 vis 192 total = _:f_::"::jf_ ’ ,
K'ed: 5 vis 5 total - \j/ -
Max: 1.1148e+00 @\ﬂ o =
9104e+01 \ 7 ?&\ NS C—

-=pencheck.

Try the different plotting modes.
Crossed edges are shown by yellow lines on grey elements.

Penetrated elements are coloured according to penetration depth. The penetrating nodes are shown by coloured
crosses, with coloured arrows showing the “escape vector” — where the node would have to move to, in order to
eliminate the penetration.

PRIMER Oa )




PRIMER

Penetration Checking

The pairs of parts that interact (penetrations or crossed edges) are shown. To display just one of those pairs or

parts, click on it in the menu. Restore display of all parts using “Sel All”.

— PEN CHECK M1/CONT2 (for CONTACT 2) 7 =[] X

Check all Options...

Only

List Info

All segments of contact checked ‘
2 AUTOMATIC_SINGLE_SURFACE
=No title defined=

select parts sel xedge ﬂ

List crossed List penetrating:
(P8231:P8710 xedge=5 pen=6 (1.11482) ]
[P8710:P82151 xedge=0 pen=108 (0.299279) |
[P8712:P82151 xedge=0 pen=75 (0.199826) |

penetration magnitude ==v¥

sketch unblank recursive

=-  OnlyPenelements  Only X'd elements

--- Contour --- Pen: 192 vis 192 total
cT S WR  Sh ¥'ed: 5 vis 5 total
Min: 8.4997e-03
Max: 1.1148e+00
Sum: 4.9104e+M

Settings...

Levels...

-=warnings k [Element details] [Beams on x-edge]

-=pencheck.c

Oasys




PRIMER

Contact Penetrations - Settings

PENETRATION
0.008
0.094
0.179
0.264

0.349

0.434

0.519

0.604

0.689

0.774
0.860
0.945
1.030
1.115

== PEM CHECK M1/CONT2 (for CONTACT 2) ?

Check all Options...

Only

List Info

All segments of contact checked

2 AUTOMATIC_SINGLE_SURFACE
=No title defined=

select parts sel xedge ﬂ

List crossed List penetrating:
(P8231:P8710 xedge=5 pen=6 (1.11482) )
[P8710:P82151 xedge=0 pen=108 (0.299279) |
[P8712:P82151 xedge=0 pen=76 (0.199826) |

penetration magnitude ==¥

sketch unblank recursive

-  Only Pen elements Only X'd elements

--- Cortour --- Pen: 192 vis 192 total
CT Sl WR op edSvisStoal
Min:  5.4997e-03
Meax: 1.1148e+00
Levels... Sum:  4.9104e+01

-=warnings k [Element details] [Eleams on x-edge]

-=pencheck.c

Oasys




Contact Penetrations - Settings

Penetration vectors | DRAWN In the Settings panel, the different displays

- . (penetrated elements, penetrating nodes, crossed
Penelem | Drawn || Labels | [ Asthick | |

- / edges) may be turned on or off, or labelled. Drawing
Pen node [ Drawn ] Labels Yalue ] the elements with their Contact Thickness can

sometimes help to visualise why there is a

Crossed edges DRA&WN _
— penetration.

| [ 2 thick |

J

X'd elems [Drawn ] ' Labels
| The coloured arrows show where the node would

have to move to, in order to eliminate the

penetration.

T e———

PRIMER OGLSyS




Contact Penetrations - Settings

Try turning off Crossed edges, press UPDATE.
Before proceeding to the next step, turn the crossed edges back on, and turn off

“As Thick”.

Penetration vectors | DRAWN

Pen elem [Drawn ] Labels [AS thick ]

Pen node [Drawn] Labels [ Value |

Crossed edges EOT_DRA

X'd elems ‘ Drawwn ‘ ‘ Labels | |

PRIMER Oagys



PRIMER

Contact Penetrations - Settings

penetration magnitude ==v

sketch unblank

02

recursive

=- Only Pen elements Only X'd elements

The LS-DYNA control flag IGNORE is recommended — this makes the contact
algorithm tolerant to small penetrations. To find out whether any penetrations
exceed a certain tolerance — say 0.2mm — input a minimum value in the Pen Check
Panel. Update Plot. PRIMER now displays only penetrations greater than 0.2mm

PENETRATION

0.008
0.094
0.179
0.264
0.349
0434
0.519
0.604
0.689
0.774
0.860
0.945
1.030
1.115

PENETRATION
0.200
0.270
0.341
0.411
0.481
0.552
0.622
0.693
0.763
0.833
0.904
0.974
1.044
1.115

Oasys



Contact Penetration Ratio

To find out whether any penetrations exceed, say, 0.2 times the shell thickness, set the data component to “ratio thickness remaining”, and the value to
0.8 (i.e. PRIMER will display colours only where the remaining thickness, after the penetration is subtracted, is 0.8 or less times the thickness. Press Sl

again to display.

Before proceeding to the next step, set the data component back to Penetration, and the limit value to 0.2.

— PEN CHECK M1/CONT2 (for CONTACT 2) 12 =[] X |

Only LN

List Info

All segments of contact checked

A 2 AUTOMATIC_SINGLE_SURFACE
&G <No ttle defined

‘(,»”«:’y ﬂ«\ select parts sel xedge a
ﬁ o .\ List crossed List penetrating:

A& O 4 [P8231:P8710 xedge=5 pen=4 (1.11482) ) —

/ S

ratio thickness rem ==v

PPN sketch unblank recursive fi
N 24 <-  Only Pen elements Only X'd elements { / N
/ / 2 —
f

--- Contour --- Pen: 4 vis 4 total
/ ¢TI sl WR sh Ked: 5 vis 5total
Settings...

Levels...

-=warnings k [Element details| [Beams on x-edge)

-=pencheck.c

PRIMER OGLSyS




PRIMER

Cross-edges Fixing

— PEN CHECK M1/CONT2 (for CONTACT2) 7 =[] X

Check all Options...

Only

All segments of contact checked

2 AUTOMATIC_SINGLE_SURFACE
<No title defined=

select parts sel xedge a
List crossed List penetrating:

(P8231:PB710 xedge=5 pen=4 (1.11482) )

ratio thickness rem <=v

sketch unhblank recursive

<= Only Pen elements Only X'd elements

--- Contour --- Pen: 4 vis 4 total
cT S WR Sh K'ed: 5 vis 5 total

Settings...

Levels...

-=warnings k [Element details] [Elearns on x-edge]

-=pencheck.c

— PEN CHECK M1/CONT2 (for CONTACT 2) 2 =[] X

A Check all Options... |

List Info Only
Select nodes to move
Crossed Penetrating End fix
Apply fix Undo last Undo all

Reset view  Contour Pen D Contour xedgy

[P8231 :P8710 (5 crossed elements) ]

CcT Sl WRE Seftings.. =- OnlyX'd
QO Auto fix

QO N1 -=N2

(O Normalto shell

O Normalto NIN2N3  Dist

(O Along vector Drag

@ Local normals

O Depenetration vecto Along v
ADD nodes to fix REM nodes from fix

[ PICK nodes to fix ] clear node selection

sketch selected nodes Pick & propagate

@ nodes penicrossed

R L RO

-4 I -

Press FIX. We recommend to fix the crossed
edges first.

PRIMER offers the pairs of parts that are
intersecting. Click on the only pair. PRIMER
shows just these parts.

Zoom in on the affected region.

Oasys




PRIMER

Cross-edges Fixing

— dhN CHECK M1/CONT2 (for CONTACT 2) 2 ™[] X

| Dismiss Check all Options...

List Info .~ Check

;[ Only
Select nodes to move
Crossed Penetrating End fix
Undlo all

Reset vieww  Contour Pen D Contour xedg

(P8231:P8710 (5 crossed elements) )

CT Sl WIRE Seftings... <- OnlyX'd

|© Auto fix II — Select node ? <[]
O N1 -=N2 hione = 0> 28

Fiter Vis Key_In £

(O Normalto shell
O Normal to N1N2N3

O Along vector OBJECT TYPE

(O Local normals

(O Depenetration vecty &

ADD nodes to fix N1442665

[ PICK nodes to fix ldiosn
N1442667

sketch selected nodes 4508562 :
@ nodes penicrosseq  N1628673 :7,5’

N e ey T

— PEN CHECK M1/CONT2 (for CONTACT 2) 2 =[] X

A Options ...
List Info Only
3 nodes selected to move
Crossed Penetrating End fix

Apply fix Undo last Unclo all

Reset view  Contour Pen |:] Contour xedy

[P8231:P8710 (12 crossed elements) ]

CT 81 WRE Seftings.. < OnlyX'd
@ Auto fix

QO N -=N2

(O MNormalto shell

O Normal to N1N2N3

(O Along vector Drag

O Local normals [ Drag one =t a time |

O Depenetration vecto Along v
ADD nodes to fix REM nodes from fix

[ PICK nodes to fix ] clear node selection

sketch selected nodes Pick & propagate

@ nodes penicrossed
I P B e

-4 I -

We must tell PRIMER which nodes are on the “wrong” side. Use
“ADD nodes to fix” to select the three nodes shown, APPLY to
confirm the node selection.

There is a choice of manual (e.g. dragging) or automatic methods to
calculate the movement of each node. Try the Auto fix method. Press
“Apply fix”.

Oasys




Penetrations - Manual Fixing

:"B‘m"“m‘”m""”’ﬂ-ux Switch to Penetrating, ensure the menu is switched to Manual, press Sl.
sS Check all Options...
c Only Although we have fixed the crossed edges, the same two parts are still penetrating. We will now fix these

penetrations manually.

List Info

select nodes to fix
Crossed End fix Use “ADD nodes to fix” to select the nodes to be dragged. Try dragging using “normal to shell”, until these
Unidlo last Undo all penetrations disappear.

Contour Pen Contour xedy D

atus Initial
CT [ Sl #cross 12
WIRE " #pen 70112
. Max 1.03e+00
Son Min 2.22e-01 0
Level Sum 353401 o

=- Only pen ignoring pens <= 1.0E-

Pick nodes with
coloured arrows

Sutomatic | Manual

QO Auto fix Shel: || 9019 »]
O N1 -=N2
I@ Normal to shell I

O MNormal to N1N2N3 Dist: | 1.0

View from underneath

(O Along vector Drag
Local normals : -
O 2 Pick this shell
() Depenetration vecto Along v
ADD nodes to fix REM nodes from fix

PICK nodes to fix clear node selection

sketch selected nodes

A 4 @® nodes penicrossed
-

PRIMER OGLSyS




Penetrations - Automatic Fixings

— PEN CHECK M1/CONT2 (for CONTACT 2) 2 =[] X

Unblank the whole model (shortcut U). We will fix the remaining penetrations using the Automatic method. . Check all Options...
List Info Only

Switch to Automatic Fixing. Press Apply.

lock panelsinodes to control penetration fixing

PRIMER moves the penetrating nodes iteratively to reduce the penetrations. In this model, all the penetrations are pm— o Erer
fixed. Depeniicl Undo last Undo all
In more complex models, some penetrations may remain; these need to be fixed manually. Usually the reasons are Cortour Pen[v] Cortour xedg [ |
either (a) crossed edges have not been fixed or (b) since PRIMER moves only the penetrating nodes (shown with Status Inial
coloured arrows), not the penetrated elements, this is not always enough to resolve complex multi-layer situations. ‘-":MRES' *::;is i
a1
Lovel Sum  353e+01 [EEE
: =-  Only pen ignoring pens < 1.0E-
,43? S | Automatic | Manual
L."NJ?) Show fm Sketch (g Select g
09 N Show & sketch G Select &
A?a“" add to lock sketch
A (Yomtroorbow |
- ( & G

[ Allow worse pens ][ Move Pen Segments ]

% to move each iter
Number of iterations
v

- I -

Oasys

PRIMER




PRIMER

Penetrations: Crossed Edge Fixings

— PEN CHECK M1/CONT2 (for CONTACT2) 7 ™[ X

Check all Options...

List Info Only
Select nodes to move
Crossed Penetrating End fix
Apply fix Undo last Undo all

Reset view  Contour Pen D Contour xedg

[P8231:P8710 (12 crossed elements) )

CcT Sl WRE Seffings.. =- OnlyX'd
@ Auto fix

O M ->N2

(O Mormal to shell

(O Normal to N1N2N3

O Along vector

(O Local normals

O Depenetration vecto Along v

ADD nodes to fix REM nodes from fix

[ PICK nodes to fix ] clear node selection

sketch selected nodes I Pick & propagate I

@ nodes penicrossed
(O interacting nodes
O all nodes Pick, propagate & fix

Try this on crossed_edge.key

Pick one node Other nodes are
selected
automatically

“Pick & propagate” allows user to pick one node; PRIMER then automatically selects all the other nodes that are on

the same side of the Crossed Edge. Selection can be adjusted using ADD, REM
Fixing the selected nodes is a separate operation. The usual methods are available, e.g. “Auto fix”, “Normal to

shell”, etc

Oasys




PRIMER

Penetrations: Crossed Edge Fixings

— PEN CHECK M1/CONT2 (for CONTACT 2) 7 ™[] %

Check all Options...

List Info Only
Select nodes to move
Crossed Penetrating End fix
Apply fix Undo last Undo all

Reset vieww  Contour Pen D Contour xedy

(P8231:P8710 (12 crossed elements) ]

CT Sl WRE Seftings.. <- OnlyX'd
@ Auto fix

O N =Nz

(O Normalto shell

O Normal to N1N2N3

(O Along vector

(O Local normals

O Depenetration vecto Along v

ADD nodes to fix REM nodes from fix

[ PICK nodes to fix ] clear node selection

sketch selected nodes Pick & propagate

@® nodes penicrossed
O interacting nodes

O allnodes Pick, propagate & fix

Pick one node

auto

——

“Pick, propagate & fix” allows user to pick one node; the selection of other nodes that are on the same side of the
Crossed Edge, and the fixing, are both performed automatically in a single operation

Oasys




PRIMER

Spotwelding

This section of the course is a reduced version of our

separate Oasys PRIMER training course, “Spotwelds and

Connections”




Creating Spotwelds

+ Delete all models from PRIMER
« Read in biw_for_welding.key

« Make all the body panels 50% transparent (e.g. right-mouse-drag

across=>transparency=>50%)

« Zoom in on the right-hand lower B-post: we will start by creating

spotwelds on the forward flange.

e Switch on the element borders (shortcut Y)

Ssz:)
FaE =il
il |
;

Y
_1|_

]
Pl

|

i

[T

S Oasys



Creating Spotwelds

* Tools=>Connection=>Create B Toos Meshiools ¥ SPEM Post e B X
. . Assignms  |Composite | Load Path Remove oo Charlk
« The Connections menu is used for spotwelds and other Pt s IS T Create Find con Read check

) Gt Rigyclify Table Find unc Wite From FE

connection types Blanki Cut sect Mass P Safet v

yp o = — T

Bom__|Explode —t——1— o

-« First we have to tell PRIMER which panels can be Text Ecit Merge =t orary

. . . . i ; Mext == Create connections (M1)

considered for welding. This model consists only of body Cipboard _ JGroups  [Mode mport

panels so we can just select all the shell-element parts in Select elemsiparts to connect

the model. Select Candidate elemsipart
- Press “Select Candidate elems/part” , All, Apply Selection. Connections Al Visible Sketch
Or, just press “All”. Create Find con Read Check Exclude rigid from selection
Table Find unc Write From FE
Delete List Contact Lines Connection t'fpe to create:
Merge Compare Library @ "
potyve
Apply Choose spotweld mode ] O Bok { Joirk
olt § Joi
O Adhesive

I
4

PRIMER OGLSyS



Creating Spotwelds

» Leave the spotweld type set to Beam.

MAKE CONNECTIONS
. . Apply Undo Last
* This model already contains an empty E :
Create spotwelds ‘
Part ID for the beam spotwelds
* ATTRIBUTES
(ELFORM=9, *MAT_SPOTWELD). [ Create connections (M1) ' Part id for spatweus;ﬂgggg v
PRIMER automatically finds this and Spotweld element type: Beam v
Select elems/parts to connect _ _ —
uses it. If this part were not present in Solc spotweld diameter: | 5.0

245358 shells selected
Remesh: l:‘ Options
the model, you would have to create Al Visiole E—
. . PID rule: D| n'a ¥
one first before creating the spotwelds. D B eyt om eiectior
e Try the “pick screen point” OptiOﬂ Global Options/Settings: Creation method Pick screen poirt
+ Click on a point on the forward flange of : : O XY, Z coords
Mz thick: Eclge dist: 3.0
the lower B-post. ? I: I @ pick screen point I
Angle tal: Options ... ick si
» A green spotweld appears. g pi Q) pick single node
i 0p1i3nal title: ‘ O all nodes in set
¢ Rotate the VIEW. PRIMER found 3 O line of welds
layers to be welded, so it created a ¥mi Filename: \ 1 || O pick connection

chain of 2 beams.

If more than D panels are found: O auto weld

ick geom point
weld all panels & put welds in an inspection set Elleccont

only weld the closest 5 layers

Check connectivity for newly created

K|&]® O

Save current settings with connection

< I -

PRIMER



PRIMER

Creating Spotwelds

+ Switch the element type to Hexa.

* Again, a suitable part is already present in the model so

PRIMER uses it.

» Click on the flange in several places: a solid spotweld appears

in each place.

» Also try 4-Hexa.

=B MAKE CONNECTIONS

Apply IJndo Last

Create spotwelds

ATTRIBUTES

Part id for spotwelds: ||9998

Spotweld element type: | Hexa

v

Solid spotweld diameter: | 5.0

Remesh: Options

PID rule: n/a

Creation method Pick screen point

O X,Y, Z coords
@) pick screen point
O pick single node
O all nodes in set
O line of welds

O pick connection
O auto weld

O pick geom poirt




Autoweld

+ Switch the creation method to Autoweld. With this option, PRIMER tries to create welds at a user- - MAKE CONNECTIONS 2 =0OxX
defined pitch, using the free edges of the panels as a guide. undo Last (RN
« This option is used when no information is available about the actual locations of the spotwelds. Creste spatwelds
ATTRIBUTES
« Set the “min run length” to 50, i.e. PRIMER will try to spotweld any flange longer than 50mm. Part id for spotwelds: 9998 v
« Check that the weld pitch is 40mm. Spotweld element type: Hexa v
Solid spotweld diameter: | 5.0

* Press Apply.

PID rule: I:‘ ¥

Creation method Weld parameters

O %, ¥, Z coords Sketch weld posttions

O nrick screen poirt i v length 500
O pick single node

O all nodes in set

Min sub length 500

Sub break angle 450

O line of welds
. . Pitch 400
O pick connection
I @ auto weld I Weld edge dist 10.0

O pick geom point @ Master Part
O Master Part S

<none= ¥

PRIMER OGLSyS




Autoweld

» There will be places where PRIMER has not created welds (e.g. where the panel gaps are too large), so the model still needs to be checked carefully

when using this creation method!

S Oasys



Creating Spotwelds

- ENTITIES
When creating spotwelds, PRIMER also creates connection entities. These are the : =)
green or red circles, coloured according to status. Type N - e Lo Dra
ALL TYPES W4 E3 Y4E3 ME3 AL nopEs O O 04
« If you wish, visibility of these can be switched off using the Entities panel. ELEMENTS... 0 0O ATTACHED l‘%.’ 0 o 0O
ARBAG... O O Od UNATTD & O O 0O
. . o . . . . ALE... O O 4d — 0O 0O O
« This entity visibility switch will automatically be switched on whenever new BOUNDARY . O 0O O PARTS
CONNECTION O O
spotwelds are created. CONSTRAINED. O O T Al elements WiE3 W4E3 M E3
CONTACT... O O 0O BEAM O
DAMPING... O 0O O BEAM PULLEY O 0O
DATABASE... O O O BEAM SOURCE O
DEFINE... 0O 0O 0O DISCRETE O 0O
DEF_TO_RIG.. 1 0O 0O DISCRETE SPH O 0O
INITIAL ... oo 0o ad INERTIA, 1 d
INTERFACE... O 0O 0O MASS O O O
LOAD... 0O O 0O MASS MATRIX 0 d
RIGIDWALL... O O O MASS PART o o
SET... O O O SBELT 0 O
TARGET O O 0O ACCEL O
PRETENS : : %
RETRACT
S H oo SENSOR O 0O
GEOMETRY .. O O SLIP L O
SHELL O O
TARGET MARKER O O Od SHL NURBS P L O
SOL NURBS P O 0O
MORPH o 0O d SHL SRC SNK [ I I
SOLID O 0O
SPH O 0O
TSHELL O 0O

PRIMER OGLSyS



Adding a Tied Contact

Connections ﬂ x

Table Find unc Wite From FE
Delete List Contact Lines
Merge Compare Library

- create contact(s)

2210 connection(s) do not tie (2210 unblanked)

After creating spotwelds, we need to create a tied contact to stick them to the panels.

* Press Contact, Create connection contact, Two contacts.

* PRIMER creates a *CONTACT_TIED_SURFACE_TO_SURFACE for solid elements, or a
*CONTACT_SPOTWELD for beam elements. It will also create parallel penalty based

contacts if any rigid constraint clash is detected.

Sketch conx tied untied | v

ERROR -= table

* In this model, the body structure Part IDs are in the range 1,000,000 to 1,000,999. We

recommend to change the *SET_PART of the master side of the tied contact to
*SET_PART_GENERATE such that any body panels added later will automatically be

included in the tied contact.
Optimize connection contact

CREATE CONNECTION CONTACT

Fix selected connections
@ Select connections to fix by part

O Select connections to fix by id

S Oasys



PRIMER

Writing a Spotweld File

Dismiss the Spotweld Create menu (e.g. press ESC while the mouse is in that menu)

To save the newly created spotwelds, we should either write out a keyword file, or write a spotweld file. The
spotweld file contains the coordinates of each spotweld, and which panels are connected. The same
spotwelds could be re-created in another similar model from the spotweld file.

“spotweld file” = simple csv format, one line per weld.

“‘PRIMER connection file” = xml-format, contains more information e.g. whether the welds are beam or hexa.

Unigraphics (UG) format weld file is also available.

We would recommend to choose a PRIMER Connection file, to avoid losing any information.

Write a connections file named examplel.xml.

Delete List Contact Lines
Merge Compare Library Help
Wirite spotwelds
Flle: | =]

[ Spotweks | [Botswoints | [ Adnesive | [ Spotines
@ all connections

O by connection id
() by layer panels
O by attached panels
O by spotweld part
O by spotweld beam
O by spotweld solid
(O by adhesive part
(O by muttiple seams
O by single seam
(O by connection title

O spotweld fiie

@) xmil connectian file

(O UG format
O 1GES format

O User script
O master connection fi




PRIMER

Reading a Spotweld File

Before reading the spotweld file, we will delete all the existing

spotwelds.

Press Delete, leave the selector on “All connections”, Apply,

“Delete conx and FE”.

Press Read, select file format as “spotweld file” and browse to

find the file sptwld.spt
The file format is PRIMER Spotweld File.

Press Apply

Q Wt :Main file

Connections ﬂ X

Create Find con Read Check

Table Find unc Wite From FE
List Contact
Merge Compare Library

Delete spotwelds

Apply

Delete connection contents only

Delete connection (and FE?)

I:I Unmake any spotweld remeshing

| Spotwelds | |Bottsiaints | | Adhesive | [ Spot iines

@ all connections
QO by connection id

QO by layer panels
O by stached panels

= MAKE CONMNECTIONS

Choose connection file to read

File: |Er,khaled\Desktopﬂ(eywordstsptwld.spt| -

File format Error handling

@ spotweld file [ lgnore errors ]

(O xml connection file [Stop read if line has error ]

QO custom format

Adh break angle \ 30.0 ‘
O Ccatia format I

Adh soft asp ratio \ 3.0 ‘
O UG format

Adh hard asp ratio \ 5.0 ‘
O VP format
(O User script

O Master connection fil

Ignore part data

ATTRIBUTES

data required to make newy spotwelds

Part id for spotwelds: |9939

Spotwweld element type: Beam \4

-

Solid spotweld diameter: | 50 ‘

2 =0Ox

Oasys



Reading a Spotweld File

* Animage of the file contents appears

+ “PRIMER spotweld file” format can be used for files written by other software — the meaning of each column may be controlled from the drop-down

menus. The limitation is that the file must have only one line per spotweld.
* Move the menu so you can see the vehicle.

* Press Apply.

Press APPLY to read the file

Drop-down menu to
Drag the yellow bars or type in the column numbers to set the field widths. Columns for the X, Y and Z coordina To change the max number of scanned lines, use the <spot_max_sca

cami ] ] o ] change meaning of ] )
e IR i G T ey e Co'umn of dlata

355.80676 10000043 10000000 10000037
365.72354 10000043 10000000 10000002
.7036 . 389.37738 10000001 10000002
.5093 . 423.93494 10000001 10000002
.8872 . 743.03418 10000043 10000000 10000002
.3483 . 782.95136 10000043 10000000 10000002
.6312 . 822.01019 10000043 10000000 10000002

.6427 . 858.68512 10000043 10000000 10000002

W BN A WM oA W N

1054.9177 10000043 10000000 10000004

[
o

1138.3306 10000043 10000000

PRIMER



Reading a Spotweld File

 PRIMER creates the spotwelds (green symbols) where possible.

Bad welds are shown in red.

* A message appears stating how many spotwelds were successfully

created, and how many were not. Press Continue.

* Most spotweld files contain some errors. Fixing the errors can be a
time-consuming task. PRIMER automatically puts the bad welds into

the Connection Table.

* We will now use the table to fix some of the errors.

—_— CONNECTION TABLE ] 1¢:
View..  Options.. Refresh Action: update & remake > Show all Wite.... ﬂ
Apply:  Undo Selected  Changed Select Show sel Set column
HD Type Subtype Status Error Details Part ID Contact id Layer 1 Layer 2 P1 (coords)
CNX3 SPOTWELD Beam Bad FAILED - Global weld uses sam 9999 P10000001 P10000002 -1367.704 650.
CNX4 SPOTWELD Beam Bad FAILED - Global weld uses sam 9999 P10000001 P10000002 -1348.509 650.
CNX18 SPOTWELD Beam Bad FAILED - Global weld uses sam 9999 P10000001 P10000002 -1195.257 671.
CNX19 SPOTWELD Beam Bad All pairs of elem None 9999 P10000001 P10000002 1193127 672.
CNX20 SPOTWELD Beam Bad FAILED - Global weld uses sam 9999 P10000001 P10000002 -1190.346 673.
CNX1139 SPOTWELD Beam Bad 9999 P10000122 P10000121 -235.0608 -63
CNX1140 SPOTWELD Beam Bad 9999 P10000122 P10000121 -234.9613 B37.
CNX1141 SPOTWELD Beam Bad 9999 P10000122 P10000121 -222.0987 -55
CNX1142 SPOTWELD Beam Bad 9999 P10000122 P10000121 -221.9807 563.

PRIMER
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The Connection Table

« Try hovering over the Error and Details columns.

+ Try sorting the table by clicking on the column headers.

Try using the View button to change the contents of the table.

Look at the options under “Action” — the most commonly used of these are also available by right-click on selected welds.

Make the action happen using the Apply buttons, or Select welds here, or by clicking
by right-click on welds selected in the table in the table
- CONNECTION TABLE B ] (3¢
Dismiss  View..  Opjers=—fefresh retiorPLpdate & remake Show all  Spotwelds| (Adhesive |  Wiite... ?)
Apply: | Undo Selected  Changed M Eg EEEN Select | Show sel Bolts.fdointﬁ [Spcrt Iines] Set column
HD Type Subtype Status Error Details Part ID Contact id Layer 1 Layer 2 P1 (coords)
CNX3 SPOTWELD  Beam Bad FAILED - Global weld uses sam 9999 P10000001  P10000002  -1367.704 630.
CX4 SPOTWELD  Beam Bad FAILED - Global weld uses sam 9999 P10000001  P10000002  -1348.509 630.
CNX18 SPOTWELD  Beam Bad FAILED - Global weld uses sam 9999 P10000001  P10000002  -1195.257 671.
CNX19 SPOTWELD  Beam Bad Al pairs of elem None 9939 P10000001  P10000002  -1193.127 672.
CNX20 SPOTWELD  Beam Bad FAILED - Global weld uses sam 9999 P10000001  P10000002  -1190.346 673.
CNX1139 SPOTWELD  Beam Bad 9999 P10000122  P10000121  -235.0608 -63
CNX1140 SPOTWELD  Beam Bad 9999 P10000122  P10000121  -234.9613 B37.
CNX1141 SPOTWELD  Beam Bad 9999 P10000122  P10000121 -222.0987 -55
CNX1142 SPOTWELD  Beam Bad 9999 P10000122  P10000121 -221.9807

PRIMER



Using the Connection Table to Fix Bad Welds

« Try sorting the table by clicking on the column headers.

Go back to sorting by ID (left-hand column).

Select welds 3,4,18,19 & 20.

Right-click in the blue area, click on “show conx and attached panels”

- CONNECTION TABLE m=E]¢
Dismiss View... Options...  Refresh Action: update & remake »  Show all Epotwelds} [Adhesive] Write... ?
Apply:  Undo Selected  Changed Select  Show sel Eoltsidoint@ [Spot Iines] Set column
{ Type Subtype Status Error Details Part ID Contact id Layer 1 Layer 2 P1 (coords)
CNX3 SPATAFI N Ream Bad FAILED - Global weld uses sam 9999 PI00000D1  P10000002  -1367.704 650.
CNX4 Bad FAILED - Global weld uses sam 9999 P10000001  P10000002  -1348.509 650.
CNx1g  CRGECIEIomaE Bad FAILED - Global weld uses sam 9999 P10000001  P10000002  -1195.257 671.
CNx1g  Sketchconx Bad Al pairs of elem None 9999 P10000001  P10000002  -1193127 672,
CNx20  [REICOEE Bad FAILED - Global weld uses sam 9999 PI0000001  P10000002  -1190.346 673.
CNx1139 SR Bad 9999 P10000122  P10000121  -235.0808 -63
Chxt14n [Show conx & attached panels | Bad 9999 P10000122  P10000121  -234.9613 B37.
CNX1141 EmPty conx Bad 9999 P10000122  P10000121 2220987 -55
CNX1142 Bad 9999 P10000122  P10000121 -221.9807 563.
Upd & remake (reposition)
Upd & remake (swap layers)
Upd & remake P1 === P2 (bolts)

PRIMER OGLSyS




Fixing Errors

» The selected connections, and the panels referred to, are displayed.
» The error is clear — the right-hand A-post has been referenced instead of the left-hand one.

* Right-click on the data in Layer 1 (P10000001), drop down to “Select PID”, select part 10000000.

- CONNECTION TABLE

‘ | View.. Opfions... Refresh Action: update & remake » Showal [Spotwelds| Adhesive | Wite...

Apply:  Undo Selected  Changed Select  Showsel Pottstoints (Spot lines| Set column
D Type Subtype Status Error Details Part ID Contact id Layer 2 P1 (coords)
CNX3 SPOTWELD  Beam Bad FAILED - Global weld uses sam 9939 P10000I 1 650,
CNX4 SPOTWELD Beam Bad FAILED - Global weld uses sam 9999 P100001 Updste & remake 3 B650.
CNX18 SPOTWELD  Beam Bad FAILED - Global weld uses sam 9339 P100001 T 871.

Sketch conx

CNX19 SPOTWELD Beam Bad All pairs of elem None 9999 P10000n Sketch FE T B72. -
CNX20 SPOTWELD  Beam Bad FAILED - Global weld uses sam 9939 P10000) 3 673.

Showy conx & layer panels

CNX1139 SPOTWELD Beam Bad 99399 P10000 Show conx & sttached panels 3 -63

CNX1140 SPOTWELD Beam Bad 9999 P10000- 3 B37.
Empty conx

CNX1141 SPOTWELD Beam Bad 9999 P10000 7 .55

CNX1142 SPOTWELD Beam Bad 9999 P10000 Upd & remake (reposition) 7 563.

Upd & remake (swap layers)
Upd & remake P1 === P2 (bolts)

elect PID
More...

Change to... >

Delete layer

PRIMER OGLSyS




Fixing Errors

* The revised data is shown in red.

« To update the connection data and remake the weld, right-click in the blue area, click on “Update & remake”.

* Right-click again, “Show conx & panels” — to check that the correct panels are now shown.

— CONNECTION TABLE =[x
7Dismise View... Options...  Refresh Action: update & remake » Showall Spotwelds Write... ;
Apply:  Undo Selected  Changed ECEN Select  Show sel Eolts!Joint# [Spo! Iines] Set column

HD Type Status Error Details Part ID Contact id Layer 1 Layer 2 P1 (coords)
CNX3 SPOTWELD Beam — e lobal  weld uses sam 9999 P10000000 P10000002 -1367.704 650.
Change Subtype
CNX4 SPOTWELD Beam RS T aks slobal weld uses sam 9999 P10000000 P10000002 -1348.509 650.
CNX18 SPOTWELD Beam — slobal wveld uses sam 9999 P10000000 P10000002 -1195.257 671.
ch conx
CNX19 SPOTWELD Beam . felem None 9999 P10000000 P10000002 -1193.127 672.
cl
CNX20 SPOTWELD Beam slobal  weld uses sam 9999 P10000000 P10000002 -1190.346 673.
Show conx & layer panels
CNX1139 SPOTWELD Beam 9939 P10000122 P10000121 -235.0608 -63
Show conx & attached panels
CNX1140 SPOTWELD Beam Emt 9939 P10000122 P10000121 -234.9613 637.
mpty conx
CNX1141 SPOTWELD Beam £ let 9999 P10000122 P10000121 -222.0987 -55
elete conx
CNX1142 SPOTWELD Beam 9999 P10000122 P10000121 -221.9807 563.

Upd & remake (reposition)
Upd & remake (swap layers)
Upd & remake P1 === P2 (bolts)

Beam

Solid

4 solids

§ solids

12 solids
16 solids
MIG (heam)

PRIMER OGLSyS




Bolt Connections

S Oasys



PRIMER

Bolt Connections

1 point
Cylindrical
patch

1 point
Cylindrical
NRB

1 point
Spherical
NRB

2 point
Cylindrical

Full

-_—
connection:

'
1
1
1
1
1
!

'
|
I
1
1
1
'
1
1
1
|
1
1
'
1
|
|
1
1
1
'
|
1
1
|

Deformable
beam + NRB

 Various bolt/joint connections can be created in PRIMER:

Deformable
beam

Deformable
beam + patch

Spherical
joint

¢ :‘*r'h); iu

Rigid beam

geometries. .

& ONxA “.
f‘\l\
| )
e BN Zero length entities
? (spherical joint &
| X
Discrete | discrete beam) are _
Beam : created at the geometric
i mid-point between
E layers for cylindrical
|
1

.. and at the CONX
position for spherical
geometries

Revolute joint

Oasys



Other Connection Types - Adhesive

* Runs of solid adhesive can be created in PRIMER:

S Oasys



Other Connection Types - Adhesive

* Lines of spotwelds can be created in PRIMER:

S Oasys



More on Spotwelding

* In the separate course “spotwelds and connections”, we also cover:
+ Spotweld file formats.
* More on checking and correcting errors in spotweld definitions.
* Reproject to new panel geometry.

» Creating and modifying bolts/adhesive.

PRIMER Oa Sys



PRIMER

Occupants

This section of the course is a reduced version of our

separate Oasys PRIMER training course, “Seat and Dummy

Positioning and Belt Fitting”




Occupants

* PRIMER has various tools available for creating/editing models containing occupants. Tools available include:
« Dummy positioning
» Seat squash
* Mechanisms (for example, seats)
+ Seatbelt fitting

+ Airbag folding

S Oasys



Occupants

+ Seat mechanisms and dummies can be linked so that any seat movement will lead to the dummy moving as well.

Occupants

Delete all models and read in dummy_seat.key.
1. Inthe Tools menu, click Mechanism->Position.
Left mouse click on the seat and drag the mouse across the screen.

While moving the seat notice that the dummy also moves.

h w D

Notice the hands/feet are fixed.

S Oasys



Occupants

+ After the occupant has been moved, the belt can easily be refitted over the dummy in the new position.

From the last slide, leave the dummy in a position forward
from the original.

1. Inthe Tools menu, click Safety->Seatbelts.

] CH-B-PILLAR--L
2.  Click on Auto-refit then Apply.

3.  Notice the belt will refit around the dummy. If you
get a message about labels, click SHIFT_OLD.

S Oasys
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PRIMER

Model Modified

Often, it is useful to see differences between models

Model Modified

Delete all models and read in demo_car4.key. Also
read in demo_car4_modified.key.

1. Go to Model->Modified

2 Select model 2 for the “Modified model”.
3. Select to compare to model 1.
4

Ensure that the Properties and Geometries
switches are on.

5. Click Apply.

hode! IPa"thae

Q W :hdsin file M2 Main file

Mode! functions

Create Copy Renmamber Liilites

Read Merge Delete List

Write Bluid Contents chifisd?
Apply odel modified?

| Modified Modal: ‘2 (Mean model far Prim&r; 350

Compare to.
Original Model File
Options 1 (Neon model for Primer D | ...
—

Output to:
[ screen | cwbosra ][ treeview |

[ R ]

w" | Use names when comparing Parameter fields

(O Do not Compare tiles
@ Compare tities unconditionally
Compare titles only if both defined

Opfions for Part vs Part compare:
Properties

Auto fitter Parts for geometry comparisan

[Calculsie part masses

Options for comparing connechons
Propertes Tolerance: 10

Options for comparing tied contacts

Properties




Model Modified

» Differences between the two models are shown in a tree view.

* PRIMER gives you information about differences in keywords, as well as additions/subtractions of entities between models.

- What's modified? tree viewer =[x

Clear [ Autosca ][ Inciucle ] T
Different include? || oitferent assembly?
EIDIFFEREMCES: Modified model M2 ws Original model ki1
EIPART [1]
[EIDIFFER [1]
EM2PART 237 [Property]
W1 PART 237 |
EIMATERIAL [1]
EJDIFFER [1]
EM2MAT_PIECEWISE_LINEAR_PLASTICITY 86 |
W1 MAT _PIECEAISE LINEAR_PLASTICITY &6 |
EJCOMMECTION [11]
EIDIFFER [11]
EM2ICONMECTION 1 [Property]
WA ACORIMECTION 1
EM2ICONMECTION 2 [Property]

PRIMER OGLSyS




PRIMER

Model Modified

» Various options are available when right mouse clicking on one of the differences:

» Details will print details of the differences found.

= Wihat's modified? tree viswsr

Clear Sketch  Blank  Unblank  Only ?

Different include? D Different assemily? Refresh Tree
EJDIFFERENCES: Modified model M2 ve Original mocel kil
EIPART [1] available actions
EIDIFFER [1]
EIM2PART 237 [Property]
M1 PART 237
EIMATERIAL [1]
EICIFFER [1]
B M20AT_PECEWISE_LINEAR_PLASTICITY 86 Delete
W1 MAT_PIECEWASE_LINEAR_PLASTICITY 86 Bllank
EJCOMMECTION [11] Unblank
EIDIFFER [11] Only
B} MICOMMECTION 1 [Property] Keyward
W1 ICONMECTION 1 Edit
EIM2ICONMECTION 2 [Property] Href

=Ox

-— [MFCIRRAATICN

Details for MAT_PIECEWISE_LINEAR_PLASTICITY B8G

MZ: MATERIAL (MAT 868) has changed (value different row 1 col 4 'Z.50000e-01"'<=="'3.00000e-01""

=0x

Oasys



Modified Models

. . . . s e - K o M2ZMATERIAL K [l
« Various options are available when right mouse clicking on one of the — (N
. + Check /' Sketch Keyword Format —
differences: % Cancel Sigo Row Formet | B
« Keyword will display keyword panels highlighting the differences il
between the tWO CardS Fiter by: MAT  =auto= =gutos =guto= =auto= =gutos
MEaAa
f# oOptions.. ¥ Incl  Suffices  MD Lab RO FE F PR FoSIGY FETAN FOFAIL F  TDEL F
; o ; — c F P F LSS LCSR VP F
— 7
What's mocifiec?” tree viewer Dx EPS1 FEPs2 F EPs3 F EPs4 F EPsS F EPSE FEPST F EPSE F
Clear SECMN sketch Blank  Unblank Only [ Autosca || Include |2 = e — e — e — e — e — L)
48 mlnisg_MaT 024v| 88 v 7a9Es 210000.0 025 2500 0o 00 0.0 |
Different include? || oitferent assembly? = oo P e et
E]DIFFEREMCES: Modified modsl M2 vs Original madel M1 0o oo 0o oo oo oo oo 0o
00 00 0.0 00 0.0 0o 00 0.0
EIPART [1] available actions
E]IDIFFER [1] Sketch
EM2PART 237 [Property N
W1PART 257 —_ Weyword: M1 MATERIAL Az=C0x
EIMATERIAL [1] " Check # Sketch  Keyword Format =
EIDIFFER [1] X Cancel Single Row Format =
E MQJIMAT_PIECEMSE_L Delete Keyword b1 MATERIAL (10 mocd)
..................... r-.-11.|'r-.-1AT_F‘IECEI.-“-.I15E ik e oyt B s e —p—
WA
COMMECTION [11
B [l Unibolank # Options.. ¥ Incl  Suffices  MD Lab RO FE F PR Foosioy FOETAN  p  FAL F TDEL F D
EIDIFFER [11] Cnly c F P FLCSS LCSR VP F
M2ICOMMECTION 4 [pr EPE1 F EPS2 F EPS3 F EPS4 F EPSS F EPSE F EPSY F EPSE F
= M1J‘CONNECTION1| Keyward I ES1 £l [EsZ ¢l [Es3 = ¢l [Ess F [Es8 Fl[Es7 F ESB F
Edlit 48 wlmisg [MaT 024v| 86 v| 7asEa 210000.0 03 2500 0o 0.0 00 |
E)M2/CONNECTION 2 [Pri Strat - - T T
0.0 0o 0.0 oo 0.0 oo oo oo
0.0 0.0 0.0 00 0.0 00 0.0 0.0

PRIMER OGLSyS



PRIMER

Find




Find

» The “Find” function can be used to easily find entities in the model, and see their surroundings.

PRIMER

Delete all models and read in
demo_car4.key.

1. Inthe Tools menu, click Find.

2. Select NODAL_RIGID BODY
in the selection menu.
Choose the first one in the list
(1000874).

3.  PRIMER will sketch the
location of the NRB with
crosshairs.

4.  Turn on Volume. PRIMER will
show entities within a
specified volume around the
NRB.

RYENENEN

=ketch temi=)
=et CM (if un=et) to centre of sketched item
Labkel sketched item

Label nodes of sketch~ ~lom fom —ocant
— SELECT ITEM 7 {{D

Opt

=tore blanking -

Fiter %is Key_In =k
Oy

Only + attached () OBJECT TYPE

L]
=

[&JL

ol MR 1) NODAL RIGID B
surtace | 0o |

Lutoscale

@ Mormal dras

1000874

Oasys
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PRIMER

Mass Properties

» The “Mass Properties” function can be used to calculate mass properties of selected entities.

Mass Properties

1. Inthe Tools menu, click
Mass Prop.

2. Select INCLUDE FILE in
the selection menu.
Choose
(22) bonnet2.key.

3. Click CALCULATE.
PRIMER will calculate
mass properties of the
include based on the
settings on the panel, and
report the result.

4. Various options are
available for how to
handle attached mass,
and inertia calculations.

Mas= Property Calculator

hiodel 1

— FILTERT

MASS OF WIS ELEMS
Options for rigid parts

Extra nodes
Slave parts

Include attached mass

I:I Deformable elems

|:| Rigid elems

|:| Timestep added mass

.. Inertia Properties ..

@ centre at CofG

— SELECTITEM 7 €[]

A &% Opt
Fiter Wiz Key_n Sk
OBJECT TYPE

b IMCLUDE Filefs)
(21) Ih_rear_wheel_c
(22]) bonnet2 key

(23) bonnet_connect2
(24 tailgate2 key
(25) tailgate_connect2
(26) rh_front_door2_1
(27 rh_front_door_co
I(28) Ih_front_door2_1.
:(29) Ih_front_door_co
(300 rh_rear_door2_1.
'(31) rh_rear_door_co

INFORMATION

SKETCH SELECTED

Mass Froperties for selected includes of model 1

PLOT Cof G

Mass: 1.1530e-02

C of G 3.9856e+03 1.4883e+01 8.6725e+02

Inertia tensor:

1.8443e+03

-5.1763e+00 &.5501e+02

1.7123e+02 1.3811e+01 2.6185e+03

The following includeds) of model 1 are selected.
I22: 'bonnetz.key

Include attached mass option is OFF

LIST & QuIT

Lumped masses processzed only if mass element iz in selected include(s)

=0

Oasys
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Why write scripts within PRIMER?

* Advantages of writing a JavaScript to create a new capability:
*  Quick turnaround — don’t have to wait for new version of T/HIS, D3PLOT or PRIMER
»  Can keep your application confidential

*  Under your control — can do it yourself if you wish.

« Example applications (PRIMER):
*  Creating a simple mesh, or test models with standard loading
« Data checking or correcting
*  Geometric morphing functions
* Input or output translators, special-format spotweld or connections files

*  Automating routine tasks

« Example applications (D3PLOT):

*  Generating your own data components for plotting, calculated from any information already contained in the model or from external files

PRIMER OGLSyS




Scripting

* An example of a PRIMER script is to generate a simple mesh.

Multi-Model Build

Delete all models within PRIMER.
Go to Tools->Script and use the file selector to select make_shell_mesh.js. Click Run.

A mesh should appear.

A w0 DB

Open the file make_shell_mesh.js in a text editor and change some of the variables at the top. Rerun the
script to see the difference.

S Oasys
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*PARAMETER in PRIMER

+ *PARAMETER cards allow you to specify parameter values that can then be referred to anywhere in the model.
« This allows you to change one PARAMETER rather than changing multiple fields, e.g. setting thickness on multiple section cards.
*PARAMETER
R GAUGE 5.2
*SECTION_SHELL
1 2 0.0 0 0.0 0.0 0 0
&GAUGE &GAUGE &GAUGE &GAUGE 0.0 0.0 0.0 0
$
2 2 0.0 0 0.0 0.0 0 0

&GAUGE &GAUGE &GAUGE &GAUGE 0.0 0.0 0.0 0

S Oasys



*PARAMETER in PRIMER

+ *PARAMETER is supported in PRIMER.

+ Type “&” in the input boxes and a popup will allow you to select/edit/create a “PARAMETER.

“P” button switches the display

— of parameters in the panel
- N ? X from the parameter name to
CONSETE ) Reset Al + Check  # Sketch M Only ¥ the underlying values.

® Cancel [ Copyin sk X-Refs

Include: |1 Impactor.key =

Modify INTIAL_VELOCTY _GENERATION 2 (model 1)

IC STYP OMEGA | VX vy WL MWATN IcID

Edit.. Show all ~Help
Om Imp  (R) -47.014534

PHAS IRIGID

| Pick nodes to set rotation | ([t EAEE A TE:

Set centre from Cofz

PRIMER OGLSyS



PRIMER

Functions not covered in detail in this course




Assign Mass

« Massing up an assembly:

Input Required Mass

CREATE ASSIGN MASS in model 1
) Reset Al + Check / Sketch "
— LT
Include: M1 «Master fies = D |Stri b u te d m aSS
Create ASSIGN MASS (model 1)

Create Assembly i added using

8 ';ASF;TE'_E_TY ® MNODEMASS Groug Sketch x E L E ME N T_MAS S

@ GROUP () PART MASS Title: all parts

Set Mass L4 3.0E-2 Adding:  -1.170003

Setcofe: ¥ | 12000 g z

[ 580

Setlnertia  » XX [ g xz |

Reset Al YL *

Error tolerance (percent) fa

Lower D 1 | Upper ID: [a993as08
Incluce attached mass D Include attached mass from ASSM of higher label?

Change mass and CofG by changing entire group a Lock Elemert_Mass_Node_Set B
D Change mass and CofG by changing & subset of the gro ﬂ Lock assign mass hierarchy
Subgroup ic l >

Title:

Original mass and properties of group. Red on white CofG Include timestep added mass: D

Actual mass: 41.200009 Show CotG

Actual CotG: H 2752138 3 35.07087 6359129
Inertis tensar: (L4 4252305 2 32341 76 70306 9
1883022, L 6213727
2084935
Included mass from Part Inertia(s) =none=
Incluced mass from NRB Inertia(s) =nones=

Excluded Part Inertia & MRB elements =nones=

PRIMER

Oasys



Bill of Materials

* PRIMER can read any type of delimited file (e.g. CSV from Microsoft Excel

» User selects field type from popup menu (Model PID, thickness, material, element formulation, etc)
» Data is transferred into CAE model

« PRIMER can also write a Bill of Materials file

- BILL OF MATERIALS 7 =Ox
o
Define the fields in the file Select parts from BOM file to update; wWich parts will be modified?
@ Allin file
Mone of the parts in BOM file have differing information, therefore no PART(E) will be updated Sketch Onily Explain
(O Subsst Allin file

Select figldz in Bill of Materials

PRIMER OGLSyS




Automatic Assembly and Loadcase Control

Automatic Model Assembly

PRIMER can assemble models from a Database
of INCLUDE files. For each loadcase or model
configuration, a template defines which
INCLUDE files are selected.

S Oasys



Automatic Assembly and Loadcase Control

- MODEL(S) FROM DATABASE 7 =[x
Dismiss Help Laser
Expand all Collapse all

73 rows in tree data

- =4 Primer Demo Database
1
+ =+ General Include Files
+— 4 \/ehicle Include Files

- =« Loadcase Include Files

A

& [ iins side impact barrier
LS N
LY
I:‘ « fmvss216 roof crush platen
5 / Database

[ «vas seat The Database is a library of
& all possible INCLUDE files

[] «+350 seat P

D < rigid front impact barrier and floor

["] «us front NCAP velocity

[ «1Hs seat

> &

D 4 seat connections

- ==« Occupant Include Files

[] = tiybrid 3 50th%sile

[ = tiybria 3 50th FwD

NS
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Dummy Positioning

Du mmies . >

| Curr: M1/DUMM100000. H-pt: 420.0 200.0 2150 |
* Rotating joints |

* Dummy can be positioned by

Position parts |

» Dragging parts, restraining other parts Accept and save Global Accuracy

- Reject and undo -
% Rotate angles - Options...

Drag assembly
Move points Reset all Save/Retrieve

Aszsembly (click to edit) Cont Lockftr Lock rot

» Typing desired coordinates for H-point or other reference points

* Positions saved to/from file

|1:TDRSD T all||x([v||z| |Fall|l=|{v||z

2. UPPER_ARM_LEFT Ec] E{]
3. Lower_arw_LEFT  [Taillyl[2] (Rt
| 4 Hanp_LeFr [ anfx|ly][z| [Ranfx][yl[z]
s: upPER_ARM_RIGHT [T al)fx(y][2] (Rat)fx[y[z]
6: Lower_ARM_RGHT  [Tail[[y][7 [Raix][]
| 7: HAND_RIGHT T al|[x|[y|[z] R an|f|[v|[z
& upper_Lec LEFT  (Taily]2 [Railfx]ly|[Z]
9: Lower LEG_LEFT  [Tal[x[y][2 [Ralfx][y|[z]
| 10 FooT LEFT [T an|[[y][z] [manfx][y|[2]
11: upper_Lec_RiHT  (Taixy][ [Rat]fx]y)2]
12: Lower_LEG RIGH [T ai]xfy|[7 [Ranx][y|[2]
| 13: FooT RIGHT [ an|[x[y][z] [manlfx][y|[=]
14: YOKE_LEFT (Tailxy)[z (Ratlix]ly/z]
15: YOKE_RIGHT (ra)dy)d [Raify
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Dummy Positioning

Du mmies . >

| Curr: M1/DUMM100000. H-pt: 420.0 200.0 2150 |
* Rotating joints |

* Dummy can be positioned by

Position parts |

» Dragging parts, restraining other parts Accept and save Global Accuracy

- Reject and undo -
% Rotate angles - Options...

Drag assembly
Move points Reset all Save/Retrieve

Aszsembly (click to edit) Cont Lockftr Lock rot

» Typing desired coordinates for H-point or other reference points

* Positions saved to/from file

|1:TDRSD T all||x([v||z| |Fall|l=|{v||z

2. UPPER_ARM_LEFT Ec] E{]
3. Lower_arw_LEFT  [Taillyl[2] (Rt
| 4 Hanp_LeFr [ anfx|ly][z| [Ranfx][yl[z]
s: upPER_ARM_RIGHT [T al)fx(y][2] (Rat)fx[y[z]
6: Lower_ARM_RGHT  [Tail[[y][7 [Raix][]
| 7: HAND_RIGHT T al|[x|[y|[z] R an|f|[v|[z
& upper_Lec LEFT  (Taily]2 [Railfx]ly|[Z]
9: Lower LEG_LEFT  [Tal[x[y][2 [Ralfx][y|[z]
| 10 FooT LEFT [T an|[[y][z] [manfx][y|[2]
11: upper_Lec_RiHT  (Taixy][ [Rat]fx]y)2]
12: Lower_LEG RIGH [T ai]xfy|[7 [Ranx][y|[2]
| 13: FooT RIGHT [ an|[x[y][z] [manlfx][y|[=]
14: YOKE_LEFT (Tailxy)[z (Ratlix]ly/z]
15: YOKE_RIGHT (ra)dy)d [Raify

S Oasys




Seatbelt Fitting

1. Define belt 2. Define path 3. Mesh belt

Belt creation in 4 steps
Once created slipring, pretensioner, retractor can be added from belt menu

PRIMER OaSyS



Seatbelt Fitting

 PRIMER remembers the belt information at the end of the keyword files so the belt can be re-fitted in one operation if the dummy is moved.

S Oasys



Mechanisms

e Selected M1MECHT for ANALYSE 7 X
I:. Accept Accept and save Flobal Accuracy
N Reject  Reject and undo 10 v| @
(O Rotste Angles . Explain ~ Options..
O) Drag Assemblies Rezet sl i
| @) Position Points
H-point 0 Cannection list et colour by assem'y
X2,Y2,722 Add nevy point ...
=eat H-point
Current coord: 4200 2000 2150

Move to pos'nc 42000 2000 2150
Move by delta; (0.0 0.0 0.0

Move to node: ¥  Fixity: ‘
xRyl

Edit... Sketch... Rz

H-Paint (in TORSO)

. A mechanism (for example, a seat) can be defined within PRIMER. The
mechanism consists of Assemblies (groups of parts) and joints (pin, hinge
or sliding).

4200 2000 2150
4200 2000 2150

Current coord:

Move to pos'n:

. The mechanism can be positioned by dragging, or by typing in the desired
coordinates of “reference points”

PRIMER OGLS}/S



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.

— MCDIFY MECHAMIZM 1 7 =[] )d
L RUSETENN ) Reset Al + Check # Sketch
® Cancel [ cCopyin ¢ ¥-Refs A
Modify MECHAMIZM 1 (model 1)
‘1 F‘Mechanism 1 ‘
Lz=zembliez  Connections Points Children Stretch
Cortains ¥ Contains 9 Cortains 1 Contains 1 =Mone prese
Create... Create... Create... Create... Create...
Copy... Copy... Copy ...
PRIMER

Oasys



Seat Foam Compression

. Dummy has been positioned, penetrating the foam.

. ‘PRIMER” method depenetrates the top surface of the foam, and morphs the

interior foam nodes to spread the strain evenly.

. “Dyna” method helps the user to set up an LS-DYNA analysis in which a rigid

dummy compresses the seat foam until the correct H-point is achieved.

S Oasys



Instrument Panel Pendulum Impact

» Setup of models for ECER21.

« Both interactive and batch mode supported.

» Easy creation/modification of target points.

« Automated positioning and de-penetration.

» True and realigned approach angle supported.

« Data saved in model or written to csv target file.

« Multiple models (for multiple impact points) can be set up in
a single operation

S Oasys



Load Paths

*DATABASE_CROSS_SECTION’s can be grouped together in PRIMER to create load paths. These can be viewed and contoured within D3PLOT.

AXIAL_FORCE

x 1.0E+03

X

-V

PRIMER



Mark-up Tools

+ Various tools are available within PRIMER for zone markup, targeting and muti-model setup:

Pedestrian head/leg markup FMVSS226 (ejection mitigation) markup

PRIMER OGLSyS




Rigidify

» Rigidify is used to rigidify selected parts of the model.

= Toos Meshtools ¥ i FM Post

« Example uses include replacing complex deformable meshes with rigidified representations to reduce runtime.

 Rigid constraint clashes, tied contacts etc. are all taken care of during the rigidification process.

MG ¥|INCLUDE Y|PERTURE ¥

Model Parttres  Rigidify

Q Wi :Min il

Rigicify

Select items to Rigidify help
@ Rigidify Part of model

O Bolt (make rigid patch between shells)

Mew Labels at: — MakeRIGID 2 &[]
211} o opt
QO user

(O model highests1

OBJECT TYPE

@ layer highest+1
_ PART...
) layer first free e

O layer highest free  SET_PART...

[ ] simpity and deiste

PRIMER OGLSyS




PRIMER

Units

* Model units can be easily modified in PRIMER.

« If you change the units system, all appropriate fields are updated automatically to account for the change.

=) Toois Meshtools ¥ O fM  Post

s Joet )
rouieJore

=) voumesian Volume Il v

Model Parttree  Rigidify Units

hd1:hdain file

Units

Length:

Mazs:

kg

Time: Sec

Force(N) » 10

AUTO UNIT DETERMIMATIC

Diagonal ==
1

Diaganal =

— cHanGE UM 7 ]

D D & o5
-

e sthk =

Min sthk ==

ChEllen>=




Meshing Tools

+ Various basic meshing tools are available in PRIMER:

* Mesh surface drag tool to improve mesh quality

S Oasys



Meshing Tools

+ Element mesh creation:
« Standard shapes:
+ Plate
* Cylinder
+ Block
» Sphere/Hemisphere
+ Standard creation methods
* Area
+ Extrude
+ Offset
* Ruled
+ Standard modification tools:
« Split
+ Combine

« Align normals

S Oasys



PRIMER

Meshing Tools

» Coat Part — coat solids/shells with shells/segments:

'H PRIMER 17.0 - 64 bit (build 26340}, Licensed to ; Ove Arup (AT&R London)

= Fle Keywords Tocks Opay  wages  Vieany Oplicns  Hep Bak W PAST (any type) ¥ Koy

s m =0

PRIAZR. M1 Neon model for Frimer Demo

S [u] X

Z wehad readng nchade s C Usersnour kowdad Des oo Wey e ores \(NCLUUDE_FLES Ef Vs _messZ k
“ Reached erd of fie C:\Users'now shaled Oszktopileywords'dano_card key afler rascirg 346 hes

W Dirrenson bests cetermmins model 1 unds 1o be MM, See urds parwl 1or (s configuration
W Primer »

[ R
Trse >

[=]  Tocls Machiods ¥ W ozt

h'cc'un:m Ie Lot

CEETS G CET

I CT.

[= Viedames |3 1 Velama i v

e vloeee  w[niecen  v[roowvey)
g ) G |NTRFCE SECTION

(T . I

o Pattres  Rigdry Unitz
ot
Q M Ma fis

[ cCostertty Wi

Cont zobdsheiznd (part) wih sheds
Sedect SoldaSnalaMhickSncia to coat
Fartio crests shadz in ] v

Make zheiz on
O Edurral taces
® Expozed faces
O Al facns

Coal:
O Etico Part
® Benmts

QO e

Oasys




Meshing Tools

e Create/remove holes in shell mesh:




Barrier Positioning Tool

The supported crash test protocols are listed here. Small changes to these crash types (e.g. impact velocity) can be made by the user and saved easily:

EuroNCAP, UN-ECE:

EuroNCAP: . .
Side Impact (R-Point)

Side Impact (Pole)

FMVSS 214P: Side
Oblique Impact (Pole) FMVSS 214D:

Angled Side Impact

FMVSS, UN-ECE:
Frontal Impact (Rigid) [IHS:

Side Impact (IRD)

FMVSS 216A:
Roof Crush EuroNCAP, FMVSS, IIHS,
- UN-ECE: Frontal Impact (ODB)
FMVSS 301R:
[IHS: Frontal Rear Impact
Small Overlap (MDB)

S Oasys



Airbag Folding

1. Automatically create ‘star’ or ‘circular’ type folded bag in 3 steps

Select Parameters
= == 2 -0x PRIMER automatically
Co=T] creates unfolded bag

‘ Select star mesh parameters

Circular

No. of points.
Element size X Inflator rad 7.0
Unfolded rad External rad 150.0

Internal rad Section style

Separation
Mesh with guads and trias >

Muttiply length by 10 Divide length by 10

PRIMER O@SyS



Airbag Folding

2. Fold an existing mesh using PRIMER’s step-by-step functions

Import existing mesh Begin Folding*

Define which parts the ' D
bag is comprised of

*If an existing mesh is used, the fold lines must be already defined

PRIMER OGLS}/S




Airbag Folding

3. Use PRIMER’s mesh-free function to fold an existing airbag shape or automatically create a circular airbag

PRIMER automatically
Import existing or auto- re-meshes existing mesh Begin Folding airbag
create circular mesh regardless of mesh
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Mesh-free folding allows any airbag shape to be folded in any pattern. PRIMER takes care of creating fold lines and aligning the mesh
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Mesh independent Folding Example

Unfolded View Unfolded Bag

S Oasys



Mesh independent Folding Example

Unfolded View 1st Fold: Forwar

o T I TR
MR IS SIS
TS ISk
AT

s

PRIMER Oa SYS



Mesh independent Folding Example

Unfolded View 2nd Fold: Reverse
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Mesh independent Folding Example

Unfolded View 3rd Fold: Forward Subset
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Mesh independent Folding Example

Reverse Subset

°
@)
LL
e
pr
4

ANNNINNNINININS
NNINININININININININN

Iew

Unfolded V




Mesh independent Folding Example

Reverse
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Mesh independent Folding Example

: Forward

6th Fold
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Mesh independent Folding Example

Reverse Subset
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Mesh independent Folding Example

Forward Subset
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Mesh independent Folding Example

Unfolded View 9th Fold: 90deg Reverse

VAVAVAVAVAVAVAY

INININE

\WAVA

Oasys

PRIMER




Mesh independent Folding Example

Unfolded View 10th Fold: 90deg Forward
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Mesh independent Folding Example

90deg Rev. Subset

o
@)
LL
e
+—
—
—

ew

Unfolded V




Mesh independent Folding Example

Unfolded View 12th Fold: 90deg Fwd. Subset
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esh independent Folding Example

Unfolded View 13th Fold: 90deg Forward
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Mesh independent Folding Example

Unfolded View 14th Fold: 90deg Reverse
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esh independent Folding Example

Unfolded View 15th Fold: 90deg Fwd. Subset
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esh independent Folding Example

Unfolded View 15th Fold: 90deg Rev. Subset
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Oasys PRIMER

A training course for new users
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PRIMER

Contact Information

For more information please contact us:

UK

The Arup Campus
Blythe Valley Park
Solihull

B90 8AE

United Kingdom

T: +44 121 213 3399
dyna.support@arup.com

or your local Oasys distributor

ARUP

www.arup.com/dyna

China

Arup China

39/F-41/F Huaihai Plaza
1045 Huaihai Road (M)
Xuhui District, Shanghai
200031

China

T: +86 21 3118 8875
china.support@arup.com

India
Arup India Pvt Ltd

10th floor, Western Dallas
Center

Plot no. 83/1, Knowledge City
Rai Durg, Hyderabad-500032

Telangana, India

T: +91 40 44369797 / 98
india.support@arup.com

USA West

Oasys Ltd

c/o0 560 Mission Street Suite 700
San Francisco

CA 94105

United States

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

Oasys
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