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* 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

PRIMER
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PRIMER

Before starting this course ‘ W

« This training course assumes that certain Preferences have been
set for PRIMER. To do this either:
— (a) Putthe 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”

« See next slides for recommended preference settings.

Oasys
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Before starting this course ‘ W/ PRIMER )

Note for course teacher: Preferences
primer*graphics_type: Opengl

primer*maximise: TRUE

Needed Tor cp-Tile operation — screen plcklng etc

primer*initial_plot_mode: SHADED
primer*overlay_mode: FREE
primer*overlay_colour: BLACK
primer*text_colour: BLACK

primer*background colour: WHITE

These settings give a
good initial appearance
after reading a model

primer*contour_levels: 13

primer*MASS_drawn: OFF
primer*ascii_file_format: UNIX
primer*dyna_output_version:
primer*GLSTAT file: ON

970v6763 (or 971R2)

Needed only if you want to try the automatic
model build from database/template system

primer*set_template_dir:
rimer*set database dir:
primer*model_timestep_check: ON

primer*model_min_timestep: l.e-6
primer*model_max_timestep: l.e-5
primer*rmodel_added mass_check: ON
primer*rmodel_max_added mass_percent. 5.0
primer*part_added_mass_check: ON

primer*part_max_added_mass_percent: 50
primer*spotweld_part_max_added_mass: .005

primer*element_overlap_check: ON
Model checking options (cont...)

C:\DATA\DEMO\NEW_NEON_MODEL\TEMPLATE_FILES
C:\DATA\DEMO\NEW NEON DEMO MODEL\DATABASE FILES

Oasys
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Before starting this course ‘ W/ PRIMER >

Note for course teacher: Preferences (cont)

primer*rigid_body merge check: ON
primer*rigid_body merge max_separation: 200
primer*rigid_body_continuity_check: ON
primer*rigid_body min_elem: 1
primer*nodal_rigid_body size check: ON
primer*maximum nodal rigid body size: 200
primer*part_element_include_check:  ON
primer*element_node_include_check: ON

Max separation of merged rigid
bodies; rigid body continuity;
size of nodal rigid bodies

primer*element_quality _checks: OFF

primer*spotweldbeam_length_check: ON

primer*spotweldbeam_min_length: 0.3 | ” h I
primer*spotweldbeam_max_length: 10.0 I?osefr parametelr's tﬂan normal to
primer*spotweldbeam_max_total_length: 15.0 allow for poor quality flanges

primer*spotweldbeam _ _distance_check: ON

primer*spotweldbeam_min_distance: 15
primer*spotweldbeam_panel_check: ON
primer*spotweldbeam_max_panels: 4
primer*spotweld_contact_check: ON
primer*database node check: OFF
primer*mat24 _strain_check_limit: 100.0

Special checks for Mat

primer*mat24_required_table_curve_separation_factor:0.01 type 24

Oasys
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= D3PLOT 9.284
] D3PLOT i)

File Window Tools Display Images Viewing Options [Blank FParsGany) __ F[Key in
[N i e 1 oYL | b1 |5 ] 7] L 1] vE [ Lo
OASYS D3PLOT:

(I3 T Vv Toon Coww et Vewry Oytrm E0t . ]

Data Part Tree

.
Blank Unblank Only Find
Opts v Type v Assembly

Retiesh | clear | Selall | select |

: BIEMIC )
i @1 (UPPER STEERING SHAF
P20
3 (BOLSTER 50LIDS)
@54 (UPPER TUBE)
@69 (RIDEDOWN SPRING)
70 (BREAKAWAY SPRING)
1000 (WINDSCREEN)
1001 (FLOOR SECTION)
1002 (TOE BOARD)
1003 (SEATBELT STALKS)
1006 (SEATBELT RETRAC
= 1007 (SEATBELT LOAD LI
As00cepue i cusan e

D3PLOT: display
and animate results

Ot Seick. Lok JStutch]
Typh v RIS Clede | S0l 03) Sebect)doveth

1= Fite

s N
3 B

Acceleration

PRIMER: assemble,
edit and check models

Oasys software
for LS-DYNA

Delete,

I + Labels.. | curve Range + selest

|
| | |
| | Sot > | CumelD ¢ CuvelD | Cuweld

Accel

MODEL: D2-06-296 [z [ x

C1A | 89998 | 1393.17 | 895182 | asee 22

REPORTER: automatic
post-processing

base) : Accel z - Node 100000 (C 180)
run1): Accel z - Node 100000

EEDREE) T/HIS: time-history
plotting and processing

| I 28—
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Oasys PRIMER is a specialised pre-processor
used only for LS-DYNA models.

PRIMER'’s modeling tools and comprehensive
error checking can reduce preparation and
debugging time.

PRIMER is fully compatible with the latest
version of LS-DYNA, so no information is lost
when reading, or writing out model data.

PRIMER’s model management tools allow the
CAE team to work in parallel on different
components of the same model.

Because of PRIMER’s robustness and depth of
understanding of the LS-DYNA data, users trust
PRIMER to work on their complex models
without corrupting or losing any data.

~10%
data
loss

Typical
Pre-processor

~90%
data

[ Hand editing ]

LS-DYNA Model

|

Typical pre-processor for
mesh generation only

|

No data
loss

v
Oasys PRIMER

LS-DYNA Model

100%
data




User Interface and controlling the
display
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Reading in a Model:

1. Start PRIMER. If the menu in the bottom right
corner is not already shown as here, click
Model and Read

LSO MA e 2. Leavethe file type set to LS-DYNA.

MASTRAM
IDEAS
PATREAMN
S4P2000
RADIOSS
ABACILIS

3. Using the file browser, select the file
demo_car4.key.

4. Click Apply .

5. Watch the messages in the dialog box at
bottom-left of the screen.

[ [ i A Y |

File:

Model Mo ERIREREE]

Qasys
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General Layout W/ PRIMER )

Top menus Quick-Pick Control
Allows access to basic options, keywords Controls the mouse action when
and tools, in a drop-down menu format. applied within the graphics area.

M PRIMER 9.3 rc2 (build 752)

T File  Kewsrds Tosls Display Images Viewing  Options | Blank

T | PART (any type) ¥

Tools

Provides access to PRIMER
specific functions.

Keywords

This provides access to the
Keywords that are supported
and can be edited by PRIMER.

Graphics Area

Area within which graphics —
are drawn.

Menu tabs

These control which option is
displayed in the current menu
Mol o panel. Model and Part Tree will
always be available in addition
wpar to selected options.

azpares

azpares

apares — Current menu panel

cspare®

i "Current Menu Panel" Displays

Dialogue & List area

Area for command-line S T o the menu for the option
input and output, also acts R L] B currently selected by the menu
a listing area for messages. I tabs.

Viewing & Drawing Commands

Provides all aspects of view control: direction, perspective,
scale, etc. Contains the drawing commands and their settings.

Oasys Siide 10
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Setting menu and text size

Controlling image/menu/text sizes:

Depending on your screen size and eyesight, you may prefer the menus to be larger, or to take up less room.
Use Options=>Menu attributes to set the Display Factor.

wiewing Elank

T
[S2 File Keywords Tools Display Images Viewing Options ki ki =
Auto Minimise
Area Pick -
v Refresh -
v Ambiguaus men ™ < Display Factor=1.4 >
m| oo B Lzl o B i8]
= Blanking mode Options  Blank /
Mode picking ™ (R oo |
¢ Fararmeter dlSFll - w = = | =RIE] Curent layer; NOT SET
Window size i . [Co oo |
isplay Factor 0.5 (largen) .. 2.0 Gsmalle Reer BEETEE
' i  Smat
" [ et Apply  Scanall | Duickscan
hWenu attributes r Lsovha pevae,
_| Large j "’:)A:;ERAN W Read any
Brightness Menu brightness: 0.0 ., 1 - PATRAN RUCLUCEINE
_ 4 SAPZOOO ['alatla;’-f:.
tor -_ 0.9 Saturation Menu saturation: 0.0 . 4 -4 RADIDSS
Menu Attributes Lokt honded " ERADACE =
LI Left handed support (ks _g
| Mouse R e |
L Seen | o e M
Display Factor ol & L B
Font size: J Small Helvetica Wiode! Part tree
[ Default THES S 6+ [Lock |
Current layer: NOT SET L | =1
A | v |
| Large =
Brightness Menu brightnes ; ; ;
* Note: if Display Factor is made too large, there
— Saturation Menu saturatio - - -
VTV E—T. — will not be room for text —you will see blank
L HEREEE [ None ramies o | ||| LSDYNA 4 buttons.
SR
1 NASTRAN
| Mouse swaps left and right || e . Read any
RE

/L. S-DYNA ENVIRONMENT
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(S Fae Kowworss Toos Ospley Images Viewng Ophons mrank  [PART (amytpe) v =

Wect plot Li FE Hi [J-|__| =1

Init Wels AC - Zoom

Changing the Display

1. Try the different plotting modes: Line, Hidden
or Shaded. Viewing

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

3. Try the standard view buttons. Delete

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

O&lSyS Slide 12
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PRIMER

Dynamicvieng IR Ousy/4

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)

OOlSyS Slide 13
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Shotaukes IR Oacrs/4

PRIMER

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.

Shortcut Keys H, L and S = perform Hidden line, Line and Shaded plots.
M = measure node-to-node.
1. Trythe shortcut keys: Q = return to Quick-pick.

LHS12345678+-Z
Z =Zoom (drag across rectangular area).

after Z, click 2 points across

) + and —=zoom in and out.
a rectangle to zoom in

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

2. Now press Ato reset

| = iconise all floating menus.

O&lSyS Slide 14 ARUP
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O T

jﬂ File Keywords Tools Display  Images nwlomy T8 PART (any type)
Blank

pen Quick-Pick

Infarmatian

it . Quick-Pick is a powerful time saving tool giving access

Colour

Transparency to commonly used functions.

Plotting mode

Locate in Tree
Fart Tahle

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

é actions.

O&lSyS Slide 15
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R Ocsy AT

jﬂ File  Keywords Toaols  Display  Images  Viewing  Options iy v § PART (any typel T

Informatian
Edit

N
Transparency ™
Plotting mode
Locate in Treg

i

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~ w NP

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
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R Ocsy: AT

jﬁ File Keywords Tools Display Images  Viewing  Options ransparency 7T0% ¢ § PART (any type)
Blank
Unblank
Cinly
Information

More Quick-Pick

Try other quick-pick combinations:

93 Transparency
Plotting mocde

1. Change the action (left box) to
Transparency 70%

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

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

5. Drag across an areato turn the shells red
6. Change the entity back to Part

"t 7. Change action to Information, click on
some parts

—= T 7 8. Change the quickpick control back to
- i - i Blank Parts

O&lSyS Slide 17
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Control of Visibility of Entities @YY Friver>

Model  [SNEE

Control of Visibility of Entities

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

1. Therelevant model must be active (green) in - :
E|u|ld
the model List.
. . .. Model Mo Title
2. The entity type must be turned on in Entities
panel (to invoke this panel use shortcut E). hodel built by Primer

3. It must not be blanked. Madel built by Pritner

=5pare=

— ENTITIES | =1 3|

Type Label [rawn Type Label [rawn Apply = IS yefl=lls
ALL TYRES Wi Xl W X auwopes o Reset | Update | saws [T
ELEMENTS W ATTACHED [ [ . L :
AIRBAS. . ] UMATTACHED ] Allmodels —| sELECT BLANK |_|JJ|
ALE... ] I v X VX Al contacts A none| prydl -
BOUNDARY... I B B ] v All rigidwalls FILTER VIS KEY_IN
oLl Lot D BEAM [ [ Al elements ":T TRE
CONTAECT... T s | L v . RESTART |
DAMPING... | L e T I o I |J Recursive |

O&lSyS Slide 18
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Enitiespisplyed IR Ousys 4

LIPDATE

7
PRIMER
& 7

ELEMEMTS...

Entities Displayed

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

_|_|_I_||:|_I|:|_|_|I:|_I_|_|_|_|_|_|:||
_l_l_l_|D_ID_|_|D_I_|_|_I_|_|H:||
D_|_|_|_|_|_|_|_I_|_|_|_|_I_|q T
I:I_|_|_|_|_|_|_|_I_|_|_|_|H_|q 11T

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

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

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

O&lS}L/S Slide 19
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E]

LIPDATE

o o

(S S S S SIS kx| SIS
e
LSS [ S]] <]

Enitiespisplyed IR Ousys 4

7
PRIMER
& 7

*#t""‘"“"--x-ﬁgg i

L] s " b

8] Error: RIGID BODIES
joining the left and right

front wheels

[ Error: NODAL RIGID BON
¥

across the front doors

# / % ¥ ™
" B & & 8y
o o Ay

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

2. Display each type one-by-one, update the plot using Update, S or L
3. 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.

Slide 20
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Model Iﬁlﬂiewing

Current layer: M1 Main file

Fart Tree

Opts i Ly inviuge
Type ¢ Refresh | Clear | Selall | Select |Assemhh,r|
i FI B8 irh_rear_wheel ke

5 9119 (th_rear_wheel_connectkey)

HFIE120 {h_rear_wheel.key)

9121 (h_rear_wheel_connectkey)

El 122 (honnet key)

285 {OB-HOOD-)
286 (OB-HOOD-O)
3123 (hannet_connect key

El 124 itailyate key)

287 (OB-TRUNKLID-1y

Edit P 287

il (tailgate key)

Edit

Delete

Blank F-
Unblank

Only |
Calour -

Transparency

i
)

235 (OB-DOOR-FT-REIMNI-R)
@241 (0OB-DOOR-FT-SUPP--R)

an

Part Tree

© © N o g ~ 0N Re

P N
= o

Before proceeding, go back to the Entity panel, turn off Constrained, turn
on (Elements) Shells and Solids.

Click the Part Tree tab to bring up the Part Tree.
Click ONLY.

Click some INCLUDE files.

Expand an INCLUDE file (using the +).

Try click and shift-click to select multiple parts.
Right-click, change the colour.

Press FIND. Type in 194.

Click on the part highlighted.

Type in Roof.

Click on the part highlighted

Before proceeding, unblank all parts (shortcut U)

Slide 21
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Part Tree W/ PRIMER )

2]
Opts ¢ Blank |Unblan| Only |Sketch|lnc|ude
<<Undock  PartTree il Type Refres| Clear | Selall Select Assemb
Opts ; Blank |Unblan| Only |Sketch|[EITH ——
[ﬂ el s lkalll I2elsck Astemb {1 esM1 {Neon model for Primer Demo)
y ' HAIRBAG (4)
=112 (eooling_pack2.key) r ASSIGN MASS (1)
r =113 {cooling_pack_connect2.key) CONNECTION (2588)
=114 {rh_front_wheel2_1.key) Part Tree HCONSTRAINED (1391)
=115 (rh_front_wheel_connect2.key) FCONTACT (3)
=116 {lh_front_wheel2_1.key) “Contents” mode allows FCONTROL (10)
=17 (Ih_front_wheel_connect2. key) . . mDATABASE (20)
£ £3118 (rh_rear_wheel2_1.key) you to view all entity types IDEFINE (20)
EAIRBAG (1) in the part tree, not just _BOX (1)
(AB_TYPE) (1) parts. L TooRieds
_SIMPLE_AIRBAG_MODEL {1 5 I ELEMENT (722251)
M ELEMENT (4741) 1. Click the Part Tree tab
NODE (2369) to bring up the Part Tree.
PART (3) _ Blank | Unblank | only X
B SET (1) 2. Click CONTENTS. Keyword | Edit | Refresh | Sketch |
=119 {rh_rear_wheel_connect2 key) Find
~ 3120 (h_rear_wheel2_1.key) 3. Expand an INCLUDE file B :
) Entity 1D Title
=121 (lh_rear_wheel_connect2.key) (usm the +)
g . i1 LC1
El =122 (honnet2. key) -
. . 2 LC2
ERCONSTRAINED (135) 4. Right-click, change the I 3 o3
ELEMENT (16043) colour
SMATERIAL (2) ' 4 Lc4
_PIECEWISE_LINEAR_PLASTICI 5 Press INCLUDE to turn S LCS
: 6 LC6
NODE (8639) .
PART () pff the dlisplay of 7 LC7
& SECTION (2) include files. 8 Lcs
9 LCo
6. Click LIST then select 10 LC10
some entities

O&lSyS Slide 22
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Cut section W/ PRIMER )

CUt SeCtlon Cut Seclions
Cutting awitch: m SawalRetriawe
Crefinition method: Constant F
1. Shortcut X to bring up the cut-section menu. Use node: [QRILEETRI Pick Visible (M)
2. Shortcut N to activate node-picking, then click near the centre of the o
roof. Display changes to a cut-section at constant X through the %5 BEENEE m
piCked node. £ Mowe Section
3. Inthe menu, change Negative Action to Normal (i.e elements behind B _ oo | B
ES Mare drag options...

the plane are drawn normally.

/\\

Foaositive Action Negative Action
[ Omit _| Omit
_1 Outline T _1 Outline

R -
Flane Cisplay: m 'LIII'irefrarne| Transp |

Thidk cut: | Thickness: 245 8938

Mo 20 element capping

Use true thickness = _

_| Uze fixed thickness: 10.0

1L

Oasys Siide 23
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Cut section W/ PRIMER )

CU'[ Sect|0n Cut Seclions
SavelRetrieve
Crefinition method: Constant =
1. Zoom in on the cantrail. The cut edges of shells are drawn with their Use node: [ARESechgle Pick Wisible (M)
actual thickness — useful for seeing whether there are gaps (as in ar
this model) or interferences. % coord:
2. Shortcut D, drag the section through the model. - howe Section

. . . Drag ([ key) |
3. Try switching the section to Constant Y. = 20 0en | K

Mlore drag options...

Fositive Action Megative Action

[ oOmit _| Omit

_| Outline 2w | Outline

_| Hormal [T HMommal

Flane Display: 'Ll'u'ireframe| Transp
Thick cut: | Thickness: 295 938

Mo 20 element capping

_
[T Use true thickness x _

_|  Use fixed thickness: 10.0

Qasys Siide 24
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Cut section

= CUTSECT PROPS in model 1 [> =l

Cut Section

1. Switch back to constant x.
2. ONLY display one of the a-pillars.
3. Click on PROPERTIES.
4. Turn off the cut section and dismiss the menu.
2 7 B
Cutting switch: m
Definition method: Constant X -

PP | Pickvisible (N)
or
X coord: cLE R

Move Section

F4
Drag (D key) fl<=7?
5 Y
X More drag options...

Positive Action Negative Action
I Omit _| Omit

_| Qutline f::i‘; _| Qutline

_| Normal [~ Normal

Plane Display: mWireframe Transp
_| Thick cut _| Multiple cuts
Thickness: 2454811  Spacing: 490.9622

+-Np: 999 999

LI No 2D element cappinc][ZTIETIN
[ Use true thickness x

_| Use fixed thickness: 10.0

aS S _| Use Part_Contact values:

LS-DYNA ENVIRONMENT

W Export to BMP [~ lghere klanked elems

Section origin: 2844.23 56.85827 1156.074
X axis vecter: 0.0 1.0

0
Y axis veecter: 0.0 0.0 1.0
Z axis vector: 1.0 0.0 0.0
T T T T T
500.0 525.0 550.0 575.0 600.0
- 100.0 100.0 |
- 75.0 750
luu
Iyy
|w
2.2249 deg
lxx lxx
L 50.0 v 500 |
lyy
- 26.0 250 -
§00.0 §25.0 5|50.0 5|75.0 6|00.0
Elastic Properties Plastic Properties Forces and Moments
[w* Show on plot __| Show on plot Firstyield
Area Xc Ye Eq Area axes Xe Ye Axial Mzxx Myy
276.4609 559.7606 55.86439 555.2786 54.67168 110564.4 1507454. 685731.6
lxx lyy lxy Plastic Meduli Zxx Zyy
165761.1 50904.92 563355 6042.172 3223.36 Fully plastic
luu lvy Theta - - Eq Force axes Xf f
1887798 27886.24 222249 Rl ICITUN Ll uLIEs 555.2766 5467168
Axial Mixx My

110584.4 2416869. 1289344,




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

OaS}L/S§YNA ENVIRONMENT SI I d = 26 e A RUP




Using the Editing panels W/ PRIMER >

MODIFY PART MA/P163 =l

ABORT_MODIFY RESTORE_ORIGINAL HELF

UPDATE_PART

MODIFY MATERIAL W1/MATA2 (for PART 163) | =]

HELP

CHECK_DEFN

Mo dify PART 163 (medel 1) ‘

Maodel Parttree |Remove

| mat_ace_erozion MAT_NONLOGCAL
ME-BRAKE-CALIPER1-FT-L

[T Inactive

EDIT | Active EDIT

IMFORT From database

CONTENTS

Part contains 20 SHELL()

FROFERTIES Fart material type: RIGID

RowiCol 1 z 2 a4 1 & 7 2
FID SECID MID EDSID HBID GRAM  ADFOPT TMID Lanel o e o M CouPLE - AREET
aoply | MODIFY PART M1/P163 | MATERIAL 12 Ehio ﬁM
_optiont _option2 _option3 _optiond
—| SELECT PART |-|J\ PICK.. “““
ALL  NOME PR! ﬂ.f |— <no option= HELEET |— =no option® |— =no option |— “no option= L= — 8 b vz Ve
AL | o J oo | oo [ o ]| oo [ oo |
= | _mERTIA EDIT _ | _conTacT | _PRINT | _ATTACHMEN
—
BROWSE...
_ | _rEPDEITION
LeBEL W

SKET
STAT

Example — editing a Part and its Material

Parts and all their referenced attributes can easily be edited using PRIMER.

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.
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= MODIFY MATERIAL W1/MAT18S (for PART 356) = Pa-rt and Mate”al Edltlng - example 2

1. Return to Quick-pick (shortcut Q). Right-click on the roof,
Edit. Right-click on the Material ID, Edit. This material

| MaT_sob_EROSION  maT_NONLOCAL references a stress-strain curve, LCSS.

Label: RE=k] Elem types: Solid, Shell, Beam, Tshell ,_ Inactive |_ Inactive

Type: [ZE) | Active ECIT | Active EDIT

IMFPORT...

2. Right-click on the curve ID under LCSS, Edit. The editing
menu for this loadcurve appears.

Title: From database

RowiCal 1 2 3

4
=Label= RO E FR

&

SlEY

3. Change some data values and press PLOT.

WMODIFY DEFINE_CURWVE MASLCE (for MATERIAL 198) |-|J| X|

“min m WM ax [ <=no aption= SKETCH

PLDT_DYNAl INC SCALE+DFFSET| _| _sSMOOTH

SYMBOLS

LCID SIDR SFA SFO OFF&A OFFO DATTYF

I R N — — ey S Faint Hvalue Y walue

I

8 i Fonn

MODIFY Impot/Expart
INS_AFTER GOTO_POINT
DELETE _

IMPORT 1




Floating Menus W/PRIMER >

Press i to iconise d Press t to tidy d

Fie kwords Tools Display lmages Viewing Oplons fiark

e ————

Floating Menus

| 1
. . = =ESC
Many menus “float” over the graphics — they can be controlled in several ways: RESTORE. 4

1. Pressitoiconise all floating menus —they will shrink to their top bar

Press t to tidy all icons —they will be aligned in the top left graphics corner

Include: 14 hody_with_weldsd key EI

Modify material M1MAT198

2
3. Pressiagainto open up the menus ‘
4

Use ESC key to dismiss all the floating menus without saving any changes (=
ABORT_MODIFY)

5. Enter key will dismiss a menu and save any changes (= UPDATE)

Note the cursor must be over the menu for ESC & Enter to function
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Floating Menus

Menu panel configuration

jil File Keywords Tools Display Images Viewing Options

Blankinlg mode *

Panel behaviour

Save settings to oa_pref file

Window size & layou Panel placement m
Edit preferences [~ Left border
Refresh Primer prefs _1 Right border I
Menu attributes - Abs right
Shottcuts _| Top border
Program options 0 Izt ot e
Pick & Select options - Abs bottom
_| Free
Existing panel act Auto Minimise F
[ No action [ Off (No aute min)
_I leonise in situ _I When picking
_| leonise & tidy _| Always
Expand menus M
_I Off (No action} Delay *
_| Auto-expand Speed *
[~ Auto-undock
0 Floating menu pri ; .
Floatlng Menus RHStOp lowered |7 -
RHS bottom lower |
You can select where you want floating panels to appear: Graphics lowered [/
1.  Click OPTIONS->PANEL BEHAVIOR. Keyword editor setti  [ZTTEIXT]
] Initial #definitions sh [l
2. “Panel placement” setting can be changed here (default FREE). Initial #rows dispiaye  [RI

Oasys
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Creating data using Edit menus W/PRIMER)

CREATE PART in model 1 | > R

ABORT_CREATE

CREATE_FART COPY_EXISTIMG

CHECK_DEFM

Include: M1 <hasterfiles ]

Create PART (madel 1) |

Title: ZMo part name given>

COHTENTS... Fart hasno elements defined

FROFERTIES... Fart material type: <undefined> SKETCHC of &

1] SECIL haA 1L EQSIC HGID GRAN ADFORPT ThAIL

| O O ‘N

nones

d
ltem label butes _optian2 _option2 _optiond
Highest + 1 (1000045
2 . ! [T =no option= [ =no optio [T =no option=
First free (13
Highast+ 1 in layer (1000045 | _CONTALCT | _PRINT | _ATT~._NO
First free in layer (10000457 to PART_COMPOSITE Repaort _IMERTLA modifiars

Highest free in layer (100002457

Creating data

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

1. Keyword=>Part=>Create: the Part editing menu appears. Text boxes coloured
red must be filled in before the data can be valid.

2. To choose the Label (ID) for the new part, you can type in 1, or use the drop-
down menu (right-click), choose First Free.
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CREATE PART in model 1

=X

ABORT_CREATE RESET_ALL

CREATE_FART COPY_EXISTIMNG

DEFM

CHECK_

el |9 prmeceiiey ] CREATE SECTION in model 1 (for PART 1) [ > S
ABORT_CREATE RESET_ALL HELF
Create PART (model 1) |
CREATE_SECTION COPY_EXISTING SKETCH
LU < Mo part name givens WIEW XREFS CHECK DEFM
CONTENTES... Fart has no elaments definad Include: M1 =hdaster fila= Dl
FROFERTIES... Fart material type: <undefinad= | Create SECTION section (model 1) |
redte secliaon [Mode
PID SECID MID EOSID HEID
— A Lahel: LR Mo section name given®
SECTION Typea: SHELL -
_optio ttributes _option2
PICK... RowhCol 1 2 3 4 g B 7 g
[ =nog INTS, ete [ <no options
SELECT.. SECID ELFORM SHRF FROFT QRARI ICOhdF SETYF
| _REF! LABEL ch to PART_COMPOSITE
SKETCH P HLOC MAREA IDOF EDGSET

Creating data

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

From Section ID, drop-down to Create.

1.
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.




Creating data using Edit menus ‘ W/PRIMER )

CREATE MATERIAL in model 1 (for PART 13

[ > ]

ABORT_CREATE

CREATE_MATERIAL

VIEW _XREFS

Include:

i1 <hdaster file=

RESET_ALL HELP

Create material in

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

_ADD_EROSION

_NOMLOCAL

EDIT

EDIT

Creating data

1.

2.

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

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.

Press CREATE_MATERIAL.

Qasys
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Creating data using Edit menus W/PRIMER)

CREATE FART in maodel 1 [~
RESET_ALL

ABORT_CREATE

CREATE_FART COPY_EXISTING

CHECHK_DEFH
Inelude: 12 powerdrainz key |=__||

Create PART (model 1) |

Title: by mew part title

CONTENTS... Fart has no alements definad
FROFERTIES... Fart material type: Deformable SKETCH C of &
SECID EQSI0 HG 1L GRAN ADPORT ThAIL
_option Rigid attributes _optionZ _option3 _optiond

[ =no option= RESTRAIMNTS, et | <no oplien: [ =mooptic [ =no option:
| _INERTIA INMSERT FROFS | _COWTACT _| _FEINT | _ATT~._HNO

_| _REPOSITIO Switch to PART_COMPOSITE Repart _INERTIA modifiers

Creating data

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

1. Give the part a title e.g. “My new Part Title”

2. Inthe Part menu, all the data input is now complete — press Create.
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Keyword: M1JACCELEROMETER B
CANCEL RESET_ALL e o
ELEROMETER (nothing defined) CHECK_ALL o
. | Keyward M1 ACCELEROMETER (7/0 mad) || B ‘
vl Al
Beta I# | options.. | mel | sBACID | gy N1 n| mz M w| erav | mmorT | | mass gl
Create  FMain 525122 ¢ O . 0 . 0 . 0 0 0.0
—|SELECTACCELER|— | 1 rlbody_ 525115 . 800041 o BOO04Z . BOOD43 o O 0 0.0
sl none prd Bl 7 Flbody_ 25116 ¢ GO0D48 ¢ 8OO0SD . GO0DS1 ¢ D D 0.0
3 Flpowsr &25117 ENONST B00058 B00058 0 0 0.0
FILTER ! T - - .
: 4 rlpowsr &25118 ¢ BO00BE . BOO0BE . BODDBT ¢ D D 0.0
ERCVETER &  Moutput 535118 . 800073 . 800074 . BOOOFS o O 0 0.0
Keyword Editor 6 routpdt s25120 ¢ 00081 ¢ BODOGZ . 800083 ¢ O 0 0.0
7 rlbogy_ 525121 . B00DB3 o BOOOS0 . BOODGY o O 0 0.0
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
_ Keyward: MUACCELEROMETER B=_1x
1. For example open the Keyword editor for =
farmat =
*ELEMENT_SEATBELT_ACCELEROMETER skETCH AL [
] Keyword M1 ACCELEROMETER (7/4 rmod) | |G S ‘
2. Select some accelerometers from the list x| A
3. Enter 5e-2in to one of the selected rows. Options... | Incl | SBACID | gp| M | N2 RILE n| eRey | NTOPT | | mass N
. . . te FMain 525122
The value will be automatically entered into |
all the selected rows
4. Press UPDATE

1 'j I:II_ 0o )
outpuf 525120 ¢ BO0DSM T
rlbody_ 528121 . 800083 o 800080 o 80001 . O 0 0.0

— | oo




Keyword Editor — creating new data w P@iMng

Keywiord: MUINITIAL VELOCITY

Create Fa fain

13500.0

Keyword Editor

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.

N

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 Blue

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

S

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.

O&lSyS Slide 36

S-DYNA ENVIRONMENT




Keyword Editor — displaying data ‘ W/ PRIMER )

Keyword Editor

The keyword editor displays all the _OPTIONSs for this keyword together.
The OPTIONSs are shown in a column “Suffices”.

Meywword: M2PRESCRIBED MOTION |~
CANCEL RESET_ALL =
format=
CHECK_ALL SKETCH ALL [N
| Keymord M2 PRESCRIBED_MOTION (90 mod) | = |
Filter by: BOUNDARY_PRESCRIBED_MOTION zautor | <autos |
Vi X Al
|# | options... | inell| Suffices || I La TITLE c ]
NIDINSID. . vyay| DOF || wap | Lo e | sF F| wvip wect| pEATH  E| BIRTH  F|[
OFFSET1 F OFFSETZ f MRB  p NODE1 |y NODEZ _l
S e NODE_S v | 1so0001 v 1 0 10000 ¢ 00 @ ¢ 00 0.0
1 Fwhef RiziD | ssooo ¢ 0
2 Flwhek RIGID  rq—s8E000 o *BOUNDARY_PRESCRIBED MOTION_ RIGID pga
3 l"'whe:HIGID | 86002 v a] ] =110 N FA L] 1) T LR 0
4 rlwhel RIGID v| seooe ¢ 0
5  rlbeii] nopE  rd-2s22e——1 *BOUNDARY_PRESCRIBED _MOTION_NODE ha
&  P|belt] NODE | 2021124 T = = T Tl T no
7 Hbeit] nopE § yymmmz——— *BOUNDARY_PRESCRIBED_MOTION_NODE_SET
g PFwhel RIGID_ID y| sso0e . e : . . . .
= == | +BOUNDARY_PRESCRIBED MOTION_RIGID_ID
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Each line of data may be blanked. In this example *ELEMENT_BEAM) , the second lines have
been blanked.

FILFIFITFIFIFFFITFIFIF T

e S e S e N e N e T e N e T e N o NN o TN e ¥ e}

e e e oV I VI VN o I R VY

e S e S e N e N e T e N e T e N o NN o TN e ¥ e}

e S e S e N e N e T e N e T e N o NN o TN e ¥ e}

i S o S e N o S o W o N e W e W e N e W ¥ =
e S e S e e e T e N e T e T e SN e T e ¥ -}
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LIPDATE

Keyword Editor — displaying data

Keyword Editor

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

key- =
wn¥d =

format =

Keyword M1 BEAM (298140 mod)

ingle =
| row =
layout E

Filter by: ELEMENT_BEAM =auto= | =auto= =auto= =auto= | =auto= ‘ LI ne 1 LI n e 2
viX Al [1 (2

l# | Options... | Incl | Suffices | EID La i ™, P i T T i ™ T i T3 ™ i T T i R i il T T i CUCAL e P i

Create P Main =nones ¢ 460053 0 T 0 T 0 T 0 T 0 0 0 0 0

1 Mbody_ PID A4 i I — o o 7 7 e '
— 2 rbody_PID ¢ 2 « 9948 ¢ 9888001 ¢ 8880002 ¢ D ¢ 0 0 0 0 0 304 .
3 rlhody_FID 41 ¢ 9999 . 9998003 . 9999004 o O ¢ 0 0 0 0 0 503 -

4 rbody_PID A @ + 09999 © 9999005 ¢ 9999006 ¢ O + 0 0 0 D D 380 &

§  Mbody_ PID r 5 ¢ 0999 . 09999006 . 9989007 . O ¢ 0 0 0 D D 330 -

&  rhody_ FID ¢ 6 v G999 + 9998008 ¢ 9988008 ¢ O v 0 0 0 i i 380 7

7 Mbody_FID 4 7 ¢ 9993 . 9998009 . 9988010 . O ¢ 0 0 0 D D 330 -

&8 rbody_PID ¢ 0 « 9948 ¢ 9888011 ¢ 80988012 ¢ D ¢ 0 i i 0 0 390 .

iy g Mbody_PID v 9 ¢ 9999 [ 9999012 . 9988013 . O ¢ 0 0 0 0 0 389 -

as
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Keyword Editor — displaying data W/ PRIMER >

Keyword Editor

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

CAMC ] Key = 11 ] H .
- i A” means automatically filter
LIFDATE CHECK_ALL SKETCH_ALL .
| lewword M1 BEAM (29810 mod) to InCIUde a” _O PTIONS
Xl | cauor | present in the model

Filter by: ELEMEMNT_BEAM =auto= |

v x| Al (1 2]
l# | options.. | el | suices | EID | N2 BILE | RTI | | RR1 | | RT2 | | RRz (| LocaL | | PiD1 p|F
Create F-Main <=none= T 4600 0 T 0 T 0 T 0 0 0 0 0
1 rlbosy_FiD ] G000 ¢ 8988001 . O « 0 0 0 0 0 373 -
- 2 Mbody_ PID 4 19001 ¢ 9999002 ¢ O ¢ 0 0 0 0 0 394 -
3 rlbody_ PID . 3 - 999 T 0 0 603 -
4 Hbody_PID A @ ¢ 9999005 o+ ~agg Hide/show entities with these 0 D 380 -
5 rlbody_PID r 5 ¢ 9999006 . 999 0 0 380
6 Mbody_ PID v B ¢ 9998008 ¢ 999 OPTIONs 0 0 390 :
7 r|body_PiD P ¢ 8999008 . 6988010 . O ¢ 0 0 0 0 0 330 -
8 Mbody_PID v B ¢ 9999011 ¢ 9988012 ¢ O c 0 0 0 0 0 390 -
Y 9 r|body_PID . 9 ¢ 9999012 o 9999013 o O c 0 0 0 0 0 389 -
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Keyword Editor — displaying data \

v X Al
| tnel |
[z
"| | I 1 { i i
I—'\ | "| | 7] 1 f] f f
| "| | Fi i Fi f f]
| ”| | 71 1 Fi f f
| | "| | i 1 i i i
7
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ONS

Keyword Editor

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

Filter by: ELEMENT_BEAM =guto= | =alto= =quto= =auto= ‘ =alto= |

- vi x| Al
Qptlans..

| options... | | EID Lan| PID Jn | M2 R w | RTI || RR1 | | Rz | | rR2 || LocaL | [T
Sel_al FID1 p | PID2 2.
Lnsel_All

Create ™ N AEO053 ¢ O 0 1 = ¢ D v 0 0 0 0 0
Select.
Showe_all

|

Dnly_Sel

g o | o | o | o | 0o |
4 o | o | o | o [ 0o |
g o | o 1 o | o | 0o |

00413




ns W/ PRIMER

Keyword Editor

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

Filter by: ELEMENT_BEAM =guto= | =alto= =quto= =auto= ‘ =alto= |
vi X Al
# | options.. | incl | sufices | ED Lan| PID p| I | M2 R w | RTI || RR1 | | Rz | | rR2 || LocaL | [T
FID1 p | PIDZ P [2
Create P Main =none= 460053 T 0 T 0 T 0 T 0 T 0 0 0 0 0

g o | o | o | o | 0o |
4 o | o | o | o [ 0o |
g o | o 1 o | o | 0o |

B4E0006
i Edit.

Reset
Krefs

00413




‘ election Menu W/F’RIMER>
jﬁ File Mewwords Tools Display  Images  Wiewing  Options w___

Using Object Selection Menu

—i SELECT AART |—iJ|

Objects can be selected in several ways in PRIMER. E.g. from PART >

sl nong pryl(IEN MODIFY...
 rmoom

1. Parts can be picked straight away from the graphics window —
click on a part, or drag across an area. (The quick-pick selection
box turns blue to tell you the cursor function is controlled by a
menu)

2. The VIS option gives further options for selecting visible entities:
“ALL” or by screen polygon.

3. Alternatively, click on items in the list. Use shift or control to
select multiple items.

4. To refine the listing, click Filter. For example, to show only parts
that are used for solid elements, select element type then solid.

Teoreen = 1% 5. Afurther alternative is to choose KEY_IN & type in the entity ID.
HELF
m - FILTER ITEMS | ™|_||
Picked 1 P.l':".RTl:Sj —] SELECT FART |_|J| W
a none pry| B

REJ_LAST

hd 1P 12003

Zundefined>

s [ [rev ]

SCR_POLY (al




enu

Object menu order

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

= SELECT PART [ = SELECT PART 2 I SELECT PART 1= SELECT PART EH=_]
All None TI} O All None TI} O All None TI} All None TI} Mf/
|
M1/P20912 (ACCEL PEDAL BRACKET) |
M1/P20913 (ACCEL PEDAL ROT SPRING)
MUE24911 /N - iid sost traty brached
M1/P11011 (BELT BRKT JNT RIGID)
M1/P21090 (BIW firewall mid_brkt 1 up - )
M1/P21091 (BIW firewall mid_brkt2 up - )
[M1/P21900 (IN - mid seat frame 1-FR) [
= G — e | - 1 |




action Menu W/ PRIMER >

Keyword Editor — KEY_IN

‘KEY_IN” can be used to type in selections. Ranges and wildcards can be used

kg Pat 2P T N 2 <

Replace Sketch Renumber
[ Modify | Keyword | Gheck | Pen check |

Replace Sketch Renumber
[ Modiy | Keyword | Gheck | Pen check |

| SKETCH 8 Part(s) | | SKETCH 8 Part(s) |
[ seena I e Ol EETTTEEE | et @
All| Non| T14) Opt]  / All| Non| 113] Opt|  /
Filter] S| Filter] S|
|— (MIL) PART(s) (all models) [
M1/P152 (MC-A-ARM-BUS M1/P152 (MC-A-ARM-BUS
IM1/P153 (MC-A-ARM-BUS M1/P153 (MC-A-ARM-BUS
IM1/P154 (MC-A-ARM-BUS M1/P154 (MC-A-ARM-BUS
: — < | [M1IP185 (MC-A-ARM-BUS : — < | [M1IP185 (MC-A-ARM-BUS
= KEYIN RN I 56 (Mo-A-ARMFTL = KEYIN _[EE= I 56 (Mo-A-ARMFTL
| Dismiss | M1/P157 (MC-A-ARM-FT- | DIsMiss | M1/P157 (MC-A-ARM-FT-
M1/P158 (MC-A-ARM-RR- M1/P158 (MC-A-ARM-RR-
_ Key in PART(s) M1/P159 (MC-A-ARM-RR- . el e ) M1IP159 (MC-A-ARM-RR-
Select all parts with Select all parts with
ID’s between 150 ID’s 3 digits long 157
and 159 inclusive that begin with “15”




Using Object 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

—|sCREEN PICK =X

—| ORIENT ITEMS [ElI<C__

Picked 164 SHELL(s})

Cseees | ALY |

Feat_Line EGLTN 20

Feat_Abs m

M1/S714662
M1iS714715
M1S714663
M1/S714714
M1/S714664
M1iS714716
M11S714665
M1IST14717
M1/S714666
M1IST14718

Oasys
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All| Non| TI1| Opt
Filter]Vis [Key IS
OBJECT TYPE

SHELL(s) (all Models)

SHELL(s) 305 - 1046179
NCLUDE FILE...

ART TREE ASSEMBLY ...
NTITY...

|

EIEE m[ o
m| =
—|a
=

ONNECTION...

LEMENT...
OLID...

HELL...
ISCRETE...

MASS...
CCELEROMETER...
IRBAG...

ONTACT...

MATERIAL

I

[llHourGLASS ..
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Cursor action control ‘ W/ PRIMER >

Cursor action = Quick-pick Cursor action = menu pick
. Return to Quickpick mode using shortcut Q, or . E.g. PRIMER is expecting you to pick a Part for
dismiss the menu that is currently controlling the Modify menu
cursor action . To return to picking a part for the Modify menu
(e.g. after temporarily using Quick-pick), click on
the cross at top-left of the menu

E__ﬁﬂ

—
oy R T

Apphy MODRIFY PART Cnothing defined) |
—| SELEECT PART |_|JI

alL none prdl R
15 JREY_IN ]
FARTEE (all models)
'FAG0 (MC-BATTER
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Part Table W/ PRIMER )

Part Table
1. Inthe Part Tree, right-click the include file body_with_welds4.key
Car e -ﬂ 2.  Choose “Part Table” option

Qpts Blank (Unblank{ ©nl Sketch Siyla ]z .

s ¥ i 3. Inthe View menu, turn on Part Mass, Added Mass, NIP and Elform.

Type ¢ Refresh| Clear | Selall | Select |Assemhh_,r| )

4. Turn off Part Type and Section ID.
Find

S EEMT (Meon model for Primer Dermo)

J 11 (control_standard 2 key) = PART TABLE |=_1x
312 foutput_requests2 key) Dismiss || Wie. I Refresh | Wirite. |Tab|e Changes: I LInda | Applu Mass in table: 0217077 ﬂ
|3 {general_cnntactlkey} .-"' hadel HG Coeff Fart hdass Include 3d Mass ‘

— == : ‘LF'artID W/FartiD W/ hat ID Lumped Mass 43142] MNP Eifarmn
n— o i |4 (hody_with_weldsd key) —
= —_——— 281 “Parttitle ht at title \/Added (TEES 207e-008 3 2
IS (susk Edit 14 282 Fart type hiat bype Added biass % 3 2
C31E (SUSE Blank 283 Section ID “ield C of & 323e-006 3 2
[T {misc 284 Section title tadulus Inertia (0.2 aAT4e-00/ 3 2
i Unblank
308 Gauge Density Inertia (X, 52,7 '‘569e-005 K] 2
F B8 (pova Dy
E=19 (pow col - 304 HIP EOS ID Blanking TeEle-005 3 2
[ ]
it o Elform Struct hass Colour Th2e-005 K] 2
E H 0 I:EII"IE Transparency - 311 H& IL Assign Mass Transparency 1483e-005 3 2
FIEM1 (and paste parts 32 HG Type NS hass Style ‘BTAe-005 3 2
EI12(ch|parHat.|e 313 CH-A-PILLAR-BRKT1-R 2159000 1465 0.00036921 1.3138e-005 3 z
314 CH-A-PILLAR-BRKTI-L 2147000 156 0.00015730 1.28988e-006 3 2
3113 (0L hake current layer
18 CH-A-PILLAR-BRKT3-R 2147000 1487 0.00015737 1.29027e-006 3 z
=114 (rh_ gdit ts
BB L Eommen 316 CH-A-PILLAR-BRKT4-L 2805000 158 0.00012169 0 3 2
25 (rh_ Report Include Mass ! 317 CH-A-PILLAR-BRKT4-R 2.805000 159 0.00012163 0 3 2
HEE dh nelude _ 318 CH-A-PILLAR-HL 1561000 160 0.0006G424 3.443689e-006 3 2
117 (h_front_wheel_connect2 key) * 39 CH-A-PILLAR-I-R 1.561000 161 0.00066426 3.43556e-006 3 2
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Part Table

PRIMER

Part Table

The table now shows the requested data.
1. Click on the column heading “Part Mass”.
The parts are now in order of mass, lightest at the top.
2. Click again. Now the heaviest parts are at the top.
3. The total mass is shown on the column heading.

18 2

3

I x|

lililili 2]

CH-CBM-FLOORBRD-FT 0.705000 195 001313845 0.000394733 3 2
354 CH-CBM-FLOORBRD-RR 0. 708000 196 0012200 9.26793e-005 3 2
345 CH-CBM-0OUTER-L 0.329000 197 0.011437 0.00023267 3 2
416 CH-ROOF 0.702000 2450 00063424 3.09549e-005 3 2
362 CH-CBM-SILL-B 1.701000 204 000837916 2.13882e-005 3 2
414 CH-RAILE-U-RR-R 1.916000 248 0.004161452 4.8488e-004 3 2
410 CH-RAILS-U-RR-L 1.916000 244 0.0045158492 4.54855e-005 3 2
am CH-RAILS-FT-R-I 1.895000 225 D.0038872 0.00245228 3 2
389 CH-RAILS-FT-L- 1.895000 223 000382221 0.000903246 3 2
an CH-A-FILLAR-B-O-R 1.611000 143 000351327 5.43483e-005 3 2
352 CH-CBM-FIREWALL 0.735000 194 0.00344307 0.000228272 3 2
310 CH-A-PILLAR-B-0-L 1.611000 1452 0.00344364 5.47752e-005 3 2
i CH-RAD-SUPPORT-B1 1.314000 215 000304178 0.000217435 3 2
347 CH-CBMN-DECK-3PKR-SUPF 0.860000 1848 0.00287323 1.84788e-005 3 2
610 CH-RAILS-L-RR-R-REINF 2520000 295 000277413 7.57593e-005 3 2
' B09 CH-RAILE-U-RR-L-REIMNF 2.4520000 294 00027737 7.80346e-005 3 2
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Next, click twice on the column heading “Gauge”, to bring the thickest parts to the top.

Click the top part, shift-click down to Part 316 — to select the 6 thickest parts.

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

Type 5in the text box. Now the number of integration points is set to 5 for the selected parts.
To change the data in the model, press Apply.

. Dismiss the table, unblan | parts.

— FART TABLE =]l

Mass intakle: 0.217077 ﬂ

FPart hlazsz Added hiass
Mat ID S —— Sy p— MIP Elform

Part Table

o gk whE

Dismiss| Wie | Refreshl Wirite. |TabIeChanges:

’

Fart 1D

~

[T SR N

Change HIP

CH-FEMDER-SILL-ATTZ-R 0.000143157

2.520000

13 CH-FENDER-SILL-ATTZ-L 2520000 298 0.00014316 0 L =
610 CH-RAILS-U-RR-R-REIMF 2.520000 294 0.00277413 7.A753e-004 3 2
G0g CH-RAILS-U-RR-L-REINF 2520000 294 0.0027737 7.80346e-005 3 2
G03 CH-FENDER-SILL-ATT-R 2.500000 293 0.000413244 0 3 2
602 CH-FENDER-SILL-ATT-L 2.400000 292 0.0004258892 5.59022e-007 3 2
427 CH-BHOCKHOUSE-REINR 2.365000 261 0.00116831 0.000413695 3 2
426 CH-BHOCKHOUSE-REIML 2.365000 260 0.00116968 0.000403606 3 2
— 340 CH-CBN-CTR-CSL-P1 2.209000 182 0.0005334915 ¥.22135e-006 3 i
' 339 CH-CBM-CTR-CSL-DASH 2.203000 131 0.000374083 1.68848e-005 3 2

/'\/




Remove

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

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

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

3. The next menu shows what entities PRIMER decides should be
deleted together with Part 156. In this this example some

X Constrained entities are also highlighted —if left in the model these

Duplicate would cause an error.

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

= DELETE OBJECTS [ - [
n- DELETE_SEL ABORT_SEL HELP
Type Ma: 4 Action -
ALL_BELOWY

PART 1 LELETE
SHELL 7E3 LELETE
CONSTRAINED 2 LELETE
SET_NODE 1 LELETE
NODE B CEL /]
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@ Remove (cont)
Cuplicate
The cleanup function identifies data that is no longer needed in the model.

CLEAMUP 1 MODE N
1. Select Cleanup sub-menu to remove entities that are no longer

used.
2. Click Apply.

EMPTY_SET_ACTION

Kill zet & owner

EMPTY_PART_ACTION 3. In the next menu we see what PRIMER recommends to be deleted -
Kill part & owner Sketch the joints to see their location. If these joints are left in the
NON_STRUCT_ITEMS model LS-Dyna will terminate with an error.
— 4. Delete all using DELETE_SEL.
— CLEANUF MODEL [ = [
Type Ho: Zewe Ation -
ALL BELOwY
MATERIAL 1
SECTION 2 DELETE
FART 1 DELETE
MASS B DELETE = 1
JOINT 3 DELETE Sketch
NODE 4 DELETE Sketch

Qasys
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Orient

6 ways to Orient are available:

Orient

ririant

o ok b

etc.

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

1. Delete one wheel & tyre using the REMOVE function (previous slide)
Open the ORIENT menu and choose Reflect
Pick a node on the centre-line of the vehicle as a mirror point in the Y-Axis
From the list on the right choose Part, drag an area over parts to copy
Select the Copy on feature, 1 copy, elems in new part (some will be rigid)

Press Apply — PRIMER will create a new wheel with new part IDs, elem IDs

Numbering of the new entities can be specified here, or renumbered later using
MODEL — RENUMBER CONTENTS - SELECTION

REFLECT 7 PART(s)

Refl Axis: K axis L axis

e
Coord sys | oRENTITEMS |||

Dirag AL none| pry| B 2
Options iz J <N
E

LY | elems in same part

[ elems in new part

Lowwer Upper

|_#c_zoom]

Tiev S V| A
gl [ [ vz [ e [ s IKERA

e D O |
shele <= | Lock | SRR [0 |

=
le Duplicate includes off
) |Type ?'| Ent |

Qrient

Sketch

Trans-rot

Aoy rTransIate—RDtate: (no object defined)|

Define hase triad by 3 nodes

e.g. Trans-rot
maps one node
triad onto another

iz M—I GRIENTITEMS | =]

o N el
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R Ocs AT,

Orient

Orientation can also be done by dragging.
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

5. Drag the wheel into a new position.
6. Press Apply — PRIMER will leave the parts in their new position.

Numbering of the new entities can be specified here, or renumbered later using
MODEL — RENUMBER CONTENTS - SELECTION

Rl

Scale Trans-rat

Apply |  TRANSLATE 1 INCLUDE FILEG) |

Deg of ST 00000 |
Wectar XY HA -5 HEZ |

gw Jx dsing Contaet  [_|" " qpiEnTITEMS |~

e | Al | Maormal to plane MOMHE lmﬂlﬂ 7

Int

ans

Option

Copy off
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/ PRIMER )

= T

L keywords  Tools  Display Images  Viewing  Options

Tabs

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.

| MNode to Mode - pick nodes |

Reject last

\\]// Distance:

Yectar.

o
) |Typef‘| Ent |

Qasys
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ﬂ
Opts ¢ Blank |Unblank] only | Sketch TN
Tyne v Refresh| Clear | Selall | Select |Pssemmv|

[_Fins | R d next

=l BgM1 (Nean model for Primer Dema)

1 {control_standard2 key)
212 (output_requests2 key)
=13 {oeneral_contact3 key)
H B4 thody_with_welds4 key)
B E5 isuspension2 key)
1462 (MC-A-ARM-BUSHT-L)
@153 (MC-A-ARM-BUSH1-R)
154 (MC-A-ARM-BUSHZ-L)
@155 (MC-A-ARM-BUSHZ-R)

| L i

Pick part or enter text to find

4 suspension ke

WAODIFY PART hil /P56

Cross reference viewer

[ E

RESTORE_ORIGINAL

Include: 15 suspension key

HELF

COPY_EXISTING

CHECK_DEFN

| Wodify PART 156 (model 1) |

Title:

CONTENTS. ..

FROPERTIES...

FID SECID

Part zortains 753 SHELLE)

Part materal type: RIGID

wAID EQSID HGID

56 5 < E 1]

|

Referred to by
21156 (MC-A-ARM-FT-L)
F-SHELL

11 (EXMO1)
11 (RBOD11)
[J13 (RBOD13)

Other entities that
refer to this one

Remove | Select J

B156 (MC-A-ARM-FT-L)
EIMATERIAL
0se
FHSECTION

Entities referred to
by this one

ga Ei _optionl Rigid attributes _optiond
@15 e [ <no option> RESTRAINTS, etc [ <no option> T 3 T ¥ I
W 0 7 =
@164 G U _| _INERTIA INSERTFROFS P~ | _CONTACT | et |12 Cross refarence viewer |31
=L T-R) _| _REPOSITION Suitch to PART_COMBOSITE Feport MMH
D168 = Referred to by Refers to
pApt e 53 156 (MC-AARMFT-L) 5 155 (MC-A-ARM-FT-L)
:159 foers HISHELL EIMATERIAL
Zar tab - [ CONSTRAINED —. 2 ” -
Suspension By
X-Refs (Cross reference) e
Edit
) L. ) ) Hrefs
Linkage (cross references) between entities may be viewed using Xrefs. Blank
Unhlank
1. From parts menu, Edit part 156 or 157 (one of these may have
been d el etEd I) = Cross reference vigwer ]
Remove | Select ﬂ

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

Referred to by
=250
EIPART
(1156 [(MIC-A-ARM-FT-L)

Refers to
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Model Checking
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Checking Models W/ PRIMER >

CHECK DHAZD MODEL H .
a3 Checking a Model:
RECHELCHK AUTOF L= >
| Ched(madel 13 |
Delete the model and re-read demo_car4.key.
Total no 427 4120 2609 -
Entity type (Nod  #emors #wam  # ficable 1. Click Tools — Check to display checking
AIRBAG 4 o o o options.
CONSTRAINED P 1381 12 o g .
2. Select the model to check, click Apply.
CONHECTION P 2532 u] 2588 2588
Model _|partiree CONTACT P 3 1 o o 3. The checking summary, showing the
CONTROL M 10 0 1 1 number of errors and warnings, is
DATABASE P 27 o o o displayed. The distinction between
DEFINE P 13 o o o “error” and “warning” is somewhat
ELEMENT P 537778 354 1450 1 arbitrary — not all of the “errors” would
HOURGLAgE P 2 o o o cause LS-DYNA to terminate.
INCLUDE FILE P 3 u] u] u] . . .
4. The Error Tree viewer is also displayed.
rh.
MATERIAL =o' =T Each category may be expanded or
r\.. . .
S meaE= 2 2 contracted by clicking on [+] or [-]
- = -
CITOT iree vjgime| | |_||ﬁ||

Rlnhld¢| Clear | m -xitem mode |ﬂ

Autafiz Delete Sketch Blank Unblank Only Autasca
f [ELERROR
[HEONSTRAINED (1)

[+] RIGID_BODIES: Separation of rigid bodies exceeds user defined t
[FEIHODAL_RIGID_BODY (2)
[+ F NRE: nodal rigid bedy olashes with constrained type spotweld (8
[+ NRE_SPC: Dimensions of nodal rgid body exeasd user defined
OHNECTION (1)

Qasys
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Recheck| Clear | shnwtags| list -FErrar mo

Autofix . Delete  Sketch  Blank  Unblank  Only  Autosca

: EERROR

£} CONSTRAINED (1)

Read the descriptions of the different
errors...

|2 RIGID_BODIES: Separation of rigid bodies exceeds user defined toler User-defined check to catch possible modelling error |

FLMODAL RIGID BOLDY (2)

‘--F MEEB: nodal rigid body clashes with constrained tvpe spotweld (3]

“multiple constraint” error

M MNRE SPC: Dimensions of nodal rigid body exceed user defined maxit User-defined check to catch possible modelling error

—LCORRECTIOMN (1)

@ Connection is invalid (771 Faults with connections can be fixed using Connections Table

£} CONTACT (1)

-Cnnstrained type SPOTWELD contact does not allow rigid parts (1)

“multiple constraint” error

£ DEFINE_CURVE (1)

| Load-curve referenced but not defined (1)

Missing data — will stop LS-DYNA

£ BEAM (1)

M spotweld is too close to another on same part (351)

(Spotweld beam) quality checks

£} MATERIAL (3]

MAT 24123 <LCE55> curves starts at yield stress ¥ <= 0.0 (4)
MAT 24123 <LC55> curve does not begin at strain X = 0.0 (B)
@MAT 247123; table curves cross at strain < EFPF (1]

Faults with material data that (in our experience) can
cause trouble in LS-DYNA

EINODE (2]

Iﬂude on rigid part clashes with constrained type spotweld |:§j|

“multiple constraint” error

FF node is not in same include as element (ﬁ]

Oasys
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F!echen:l-c| Clear | shnwtags| list -=arror mode | Read_the descriptions of the different
Autofix . Delete Sketch  Blank  Unblank  Only  Autosca warnings...
HFERROR
EPMWARNING

I COMTROL (1)
FF SHELL: Sarting flag for degenerate quads <itrist/esart> iz not =1 (1) Recommended parameter is not the default |

=1 BEAM (3)
-[sputweldj beam length is greater than maximum allowed size (1014) (Spotweld beam) element quality checks
FH Eeam is part of a spotweld which is langer than maximum allowed length (361)
[ (spotweld) beam length is less than minimurn allowed size (74)

=} SHELL {1}
HF Duplicate Shell - overlaps existing shell of same part (1)

= MATERIAL (2
HF MAT 241123 yield .strea.s frqm <LCSS> cunee aver rules SIGY (B) Material type 24 - warnings
M MAT 244123 curve discretisation may lose data (55)

EIPART (4)
FH elements of rigid part are not continuously meshed (32) Discontinuous rigid body — could be a mistake?
FH F FPart contains elements in different include file (1) Model badly organised

-%age added mass on part exceeds allowed percentage [1?3

[ %age added mass on spotweld part exceeds allowed percentage (2) User-defined quality check — mass-scaling
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Error Tree Viewer contd:

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.

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.

—] Errar trae wietar |

Rechedk | Clear | list -Femror mode -Fitem mode | ‘?|

Autofix Lelete Shetch Blank Unblank Only Autosca

n_ ! [ElERROR

Checking with the Error Tree Viewer: | = HIBIEEEIEE: T e e e i AThod

action far selected

——

Shketch
Autofiz

1. Expand the first error category in the tree:
[+] CONSTRAINED then [+] RIGID BODIES

Explain

[JHODAL RIGID_BL nta

This is a user-defined check for the distance between [JCONTACT

merged rigid bodies — it could show up a modelling error [ BEAN Blank

that the wrong rigid bodies were merged. []MATERIAL Lnblank
I NODE Only

Later we will learn how to set preferences for user- -

defined error checks. B PART (1)

P | [

Oasys Siide 62

S-DYNA ENVIRONMENT



— Errar tree wiswar R
Recheack | Clear | list =Eerror mode -=item mode | ?|
puteri: IOOCCM Sketch | Blank | unblank | Only | Autesca |
{ [IERROR
: B cOoNSTRAINEL £1)
J [ RIGID_BORIES: Separation of rigid bodies exceeds user defined t
) 11 (RB action far selectad
Error Tree Viewer contd: Sketch
1. Right-click on the last of the individual entities e At
affected (RBOD34). Click on Sketch. nn =i ]
I HODRAL_RIG] n'a
2. Rotate the model to see the small rigid bodies that [JCONTACT
have been merged accidentally — this is clearly an error. [] BE AR Blank
. . [ MATERIAL Unblank
3. Delete the constraint by clicking on Delete, then LinobE —
DELETE_SEL and CONTINUE. 0y I PART (1) it
~I T Href —
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x|l

Errar tree wiewer

W/PRIMER)

MODIFY MATERIAL MASMATZ26

Reched{| Clear |

BTX

ABORT_MWODIFY RESTORE_ORIGINAL

HELF

autotic [T Sketcl

! [EERROR

- 1
MODIFY DEFINE_TABLE MA/TABLIZDDST (for MﬁTERIALZ‘I

[JCONSTRAINED CHECK_DEFN

auTosCAL ST 00 SO 05 |
J CIHODAL_RIGID_BO jreude: 14 body with_weldsdhkey LINES m Ymin m Ymax m
[JCONTACT AL TRANS i &
Deean T o I oo || svmpoLs | [LERGENE PLOT
Include: 17 misc_materials3 ey El
E MATERIAL (2) Label: Elem types: Solid, Shell, Beam, T
MAT 2123: 4
MAT 2a01z3: 4| TIPS
ElMaT_24M23: 4] Title:
C]MODE RowhCol
ClP&RT
[ElvraRHING

EFS1 | EFS2 ‘ EFS3

More Checking & Fixing:

Right-click on the last MAT 24 error. Click on Edit This
will open the MODIFY MATERIAL menu for MAT 226

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 instability.

UPDATI

WVIEWY

Ti




—] Error tree viewer |_|J|X||
Frache ok | Clear | - MODIFY MATERIAL M1MATZZE |ﬂ_|JiX|
P . T ABORT_MODIFY RESTORE_ORIGINAL

: [ERROR UFDATE_MATERIAL
J []COMSTRAINED

I:l NODAL_RIGID_BG Include: 14 body_with_weldsd.key El
[JCONTACT

DEEAI‘U‘I hodify material M1AAATZ2E6

S MATERIAL (3
AT _24123:
MAT 2123 4| T¥RE
S MAT_24123: t

| J MAT_ADD_EROSION EDIT

Elem types: Solid, Shell, Beam, Tzhall J MAT_NOKNLOCAL EDIT

L. J MAT_ADD_FERMEABILITY EDIT
IMPORT... From database

LASTICITY

[ElMiARHING

220057

Il Il
EFS1 EFS2 EFS3 EFS4 EFS5 EFSE EFPSY EFS2

More Checking & Fixing contd:

This can be fixed by making the material fail before the curves cross — set FAIL=1.0 (100% plastic strain)
Check again using CHECK_DEFN button

Erase the SIGY=400 — this is ignored by Dyna when the stress-strain curves start at a different value.
CHECK_DEFN again — should be no errors for MAT 226




Checking Models W/ PRIMER )

—| Errar free viewer |= 1 x| = Error tree wiewsr |=1
Rachecd | Clear | list -xitem mode | ?| Reched: | Clear | list -=arror mode ->item mode | '?|
Autefiz  Delete  Sheteh Blank  Unblank  Only  Autosca Autofiz Delete  Shetoh Blark  Unblank  Only  Autesca
I,-" FHPART (1) i [=] elements of rigid part are not continuously meshed (323
. . 155 (MC-A ARM-RR-L)

[JCONNECTION 159 (MC-A-ARM-RR-R)
F CONTROL (1) 206 (MC-SPINDLE-FT-L-SHELL) action for selectad
[ BEAM 207 (MC-SPINDLE-FT-L) Shetch
[H SHELL 1) . 208 (MC-SPINDLE-FT-R) Autofiz
[FH MATERIAL (23 209 (MC-SPINDLE-FT-R-SHELL) Explain
[ HODE 214 (MC-UPRIGHT-BUSH-RR-L) nfa
FElPART (4 215 (MC-UFPRIGHT-BUSH-RRE-R) Delete
elements of rigid part are not continuously meshed (32) Blank I
J %F FPart contains elements in different include file (1) G156 (CH-RAILS-U-RR-SUSP-MTS-1 Unblank
o [#] % age added mass on part exceeds allowed percentage (12) C 616 (CH-RAILS-U-RR-SUSP-MTS-2 Onhy —a
[+l %age added mass on spotweld part exceeds allowed percentage 1000 ¢frt dr rh hinge upr rigid upn Edit
=l ) — =0 ) E— Xraf
sz%ﬁ
| 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.
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Writing an error summary file W/ PRIMER >

Saving the Errors:

_| Errar free wiemer |_|J| xl

Recheck | Clear list -zarror mode -=item mode | ‘?|

1. Write an error summary file using List.

Autofizx Lelete Shetch Blank Unblank Oy FAutosca 2 View it using a text editor. This file can also

/ [IERROR (optionally) be created during model write-out.
' El COMSTRAINED (1) : i

J [+] Separation of rigid bodies excead _l LISTING |_|J|

IE‘ NODAL RIGID_BODY (13 Continue Mext page Skip to end Spool page
NODAL RIGID_BODY _SPC: Dime
E MATERILAL (3) Erzor/Warning listing for modsl: <untitlads>

“LCSSe curves starts at v <= 0.0 (3
[ FIECEWISE_LINEAR_FLASTICIT
FIECEWISE_LINEAR_FPLASTICIT|| |SeWSTRAINED ERROE

Separation of rigid bodies excesd= uzer defined tolerance [2]

(=l PART (2) 11 1z 24

%age added masz on part exceedy| |wopaL EIGID E0DY ERROE

MO AL L ICIn EOnz: Shio. T 9 £ 3.1 COPSRY T T | A o

d massinmam (5]

Uy

—============ ERRORS ===========

<LCSS> curves starts at Y <= 0.0 (4)
59

$

$ CONSTRAINED ERROR

$ Separation of rigid bodies exceeds user defined tolerance (3)

S 11 12 34

$

S NODAL RIGID BODY ERROR

$ NODAL RIGID BODY SPC: Dimensions of nodal rigid body exceed user defined maximum (6)

$ 1001388 1001389 1001396 1001397 1001424 1001425

$ z50

$ MATERIAL ERROR EEY
250

$

$
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User Defined Options:

1. To setuser-defined values for some
of the Error & Warning checks, click
Options from the main check menu

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

-

Dummies

Apply

ng options

Check model 1 |

v

CHECK OPTIONS |—|Ji><|
| Dismiss |
Select checking category ‘
Category: |Quality ‘
Quality nia
Spotweld " B Use drop-down
Include o J to Change
Rigid :
* categor
Timestep 200 J g y
Added mass 50.0 J
Tria angl Contact 1200 N
Quad angl Yoints 1400 B
Materials
Part v J
Part Qualiy Othe{ = CHECK OPTIONS H-_X

for parts with minin] INELL I

‘ Select checking category ‘

Category: ‘Rigid

D
Continuity of rigid parts with numel >=

Rigid body merge max separation:

Nodal rigid body max size:

Minimum mass for rigid part:
Minimum mass for Nodal Rigid Body:

No warn 'unused' nrbfexno 1st node; J

U]
Ul



User-defined checking options W/ PRIMER >

Display  Images  iewing IDptinns I Blank T = Preferences for Primer [~ )
o — 4 | File Edit Dismiss Help

Auto Minimise - . B
i [FH-D3PLOT Mame; primerrigid_body_merge_max_separation

Area Pick -

W' Fefresh -
W' Ambiguous menu ™

Type: =real=

Default: 100.0

Description:  Maximum size for rigid body merge

Active:
r-.

v' Expand menus graphics_refresh Value:

Blanking mode P backing_store

Mode picking -
Window size

Hdit prefs

menu attribhutes

dyna_output_style
—contour_levels

gquery_amhiguous

auto_minimise

User Defined Options:

\ 4

& model_kevout_check

1. For apermanent setting, use Options, Edit lodel_auality_checks
prefs from the top tool bar. Note —this does igmod
not affect the current PRIMER session unless
you then “Refresh preferences”

2. Expand [+] PRIMER - [+] checking 2>

[+] model quality checks = [+] rigid = [+] | —rald_oocy
A . =3-nodal_rigid_|
Rigid body merge check = rigid body merge Hlimclude
max Separation Flelerment_guality_checks
3. Change the value to 250 | S
4. Save settings & exit from the top File option. Ejoint
The value of 250 will now be used in future
sessions of PRIMER. Preferences

Oasys
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PRIMER

User-defined checking options ‘ W

* 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, 1IGNORE,

|

Error tags — identifying the
selected error. The tags can be
made visible in the error tree.
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Writing out the corrected model W/ PRIMER >

Model Write: Pre-output check
Pre-out Clean up Check
1. To write out the model, use mpre—nutputcheck{mudel 1) |

Write from the main model

Cutput: _| Alphabet [ Full matl name
menu. -
. . Classic _| shaort matl name
2. Give afile name. Asthe
model has INCLUDE files, _| HM comments | Thurmbnails
|— LS-DiMA this will be the master Varsing: IQTD'-.-'ETEE pl—n
| nASTRAN Formatted keyword file.
: _| Data not written
Oasys 5.1 3. Press Next >>>to move to Ineludes: _ Ll iette
_I In sub-directony _1 Relative
the next menu
J IDEAS i ) I Merge-= Master [ pative
4. Setthe desired Version of 1 Unix
J PATRAN LS-Dyna. Input data not _I Master file only 1 Windows

valid for this version (e.g.
(eg Use *INCLUDE _PATH if possible

S new KEYWORDSs) will be
- omitted and a warning Checks: Don'twrite check file [
' — 5. Pick the Select Files option Mass: Dontwrite mass & CofG
—to choose which INCLUDE Dian'twerite include file mass
files are written in the next
step

6. After selecting all the
required options, press
Apply
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Writing out the corrected model ‘ W/ PRIMER )

SELECT INCLUDE FILES TO WRITE

EXPAND ALL | COLLAPSE ALL | HIDE THUMBHAILS | Model W”te Contd
SELECT ALL | UMSELECT ALL |
RENAMEANE | Findmodites 1. Either click the boxes to tell PRIMER which
\ 40 rows in trae dts INCLUDE files to write...
_P 2. ...or ask PRIMER to Find modified INCLUDE files.
| ’ This process will take one or two minutes as
PRIMER compares with the files previously read
off disk.
%E“”d"m“ 3.  PRIMER will show a list of all the changes you’ve
— made in this session. Skip to the end of the
listing then Continue to the next menu
J “putput_requests2 key

MZ: CONSTRAINED RIGID BODIES (CNST 34) is different
Ml: MATEEREIAL (MAT 226) has changed (walue different row 1 col 5 '0.00000e4+000"'<="'4, 00000e4002")
D’Wd"_”"“h_"“e'ds"‘-ke!‘ . Ml: MATERIAL (MAT 226) has changed (walue different row 1 col 7 '1.00000e+000'<=>'0.00000=+000")

-

J ~“general_contacts key j LISTING |_|J|

“suspension2 key

This list may be slightly different — depending
on what modifications you’ve made
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rrected model

— SELECT INCLUDE FILES TO WRITE [~ [l
| e

EXPAND ALL | COLLAPSE ALL | HIDE THUMBNAILS |

SELECT ALL | UNSELECT ALL |

RENAME/NC | Find modified |

A0 rovys in tree data ‘

efs13wrichardiricha

SUB-DIR REHAME

““control_standard2 key

Model Write contd.:

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

2. To write the new files in the same directory as the
originals, use RENAME and give a new file name.

““output_requeste® key

“general_contacts key

CLUDE_FILES

FENEZI0Hsuspensi




Other methods of checking a model
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Visual Checking - Contouring ‘ W/ PRIMER )

Ensure that only the body structure is visible.

YIELD STRESS

Select component Matl Props, Yield Stress. 2e0.00

Click Sl to perform a Shaded Image plot. The parts are now 26154

coloured according to yield stress. 27808

284 62
Can you see the error? The part highlighted should be high-

strength steel — purple, like the part on the other side.

CONTOUR PLOTS
Timestep
Shell Thi
Shell Mormals

Bem Props P~

hz= Scale -

higterial Property

Density

Tidy MR - Poisson's Ratio

| IR 444

Listings ...
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Visual Checking - Contouring ‘ W/ PRIMER )

Edit T FART T

. 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 SI. The plot should now show the correct symmetrical
pattern of high-yield material.

VIEWY_XREFS CHECK_DEFN

Modify PART 401 (madel 13

Title: CH-RAILS-U-FT-0-R

CONTENTS... Fart contains 2562 SHELL(E)

SECID ML ECQSID

FROFERTIES... Fart material type: Deformable
FIC Hizl

0 195 Znfas

MATERIAL 195

FICH...

[ snooptions  [§ ™ gg gpy, [ [ snoor
_| _NERTIA |} CREATE.. | | _cow
_| _REPOSITID EDIT...

BROWSE...
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Visual Checking - Contouring W/ PRIMER )

Thickness contouring:

1. Ensurethat 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. To find 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.
BHELL THICKMESS

6. Experiment with plotting some other data components. 4000

114.98

147.07

= Bement Timestep Selings =X
179.15
CONTOUR PLOTS | Bement Tmestep Flotting ‘
21124
Timestep Thickness Contour Level settings...
M value: Mo value: 243 32
<auto: ATD AUTO
Shell Homals Bems below min Hems above max i 27541
Bem Frops P tox Bren | tor = : = ]| m07.49
—_——— Drawn Wiireframe [ Drawn ‘Wireframa ]

hiss Soale # Drawn Hidden | Draun Hidden 339.98
higtl Props P Drawn Hormalty | Draun Normally 371 66

Listings Rigid Bements Unsale'd Bems:
Mot Drann Mot Draun
Drawn ireframe Drawn tireframe

Drawn Hidden Drawn Hidden

[ i i
O 0O m o

Draun Nomally Draun Normally
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Visual checking — Find Attached ‘ W/ PRIMER )

To check that all partS are ConneCted, Iz Dizsplay Images  ‘dawing  Options | Only T | PART (any type) T
we use the ATTACHED function. First,
display only one part (e.g. the roof). To
do this, right-click on the roof, click
Only.

Attached

Blank Help

e current Restore sawved

Attach opts: Beam 3rd nodes Beam FID's
Under Tools, press ATTACHED. In the m Fre cusive
attached menu, press APPLY. PRIMER

Lrefarmable: Attached part Single elems

Rigid: m Single elems |

finds and displays any entities joined
Find attached through:

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.

Mode
Beam
[Discrete

Accelerometar

Constrained
[ratabaze

at

Lin]
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Visual checking — Find Attached

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

I=

Display

Images

‘dewing  Options

Only

T

PART (any type) T

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

Slide 79

Attached

Attach opts: Beam 3rd nodes |

Deformable: At
Rigid:

Beam FIC's

Recursive

Single elems

Single elems

Find attached through:

Mode

Beam

Lrizcrete
Accelerameter
Constrained
[ratabaze

Sat

Oasys
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Visual checking — Find Attached

wals

Dizplay  Imagas  ‘Jdewing  Optionz  Only T | PART (any type) T

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.

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

Attach opts:

Attached

Blank

current

Beam 2rd nodes

Leformable: Attached part Single elems

Rigid: Whole part Single elems

Find attached thraugh: (el oty [l Al o) |
Mode Salid
Beam Shell
Lriscrete . fl az=
Accelerometar Airba

. Wl siva

Constrained . Contact

. [ratabase . Lefine

R

Qasys
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Working with multiple models and
merging models
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Working with Multiple Models W Ocisys ZaiVasy

Read in odb_rigid_2.key and rigid_wall_conds_ffb.key. These now M

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.

Current layer: hd3: hain file

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

(red). Create  [Copy  [Renumber |Utilities
Try using the up/down arrow keys to make one model visible at a m i

time. Leave only M3 visible. Contents | Modified?

Model No: Title

Model A

Model B

Model C

Zzpare=

Zzpare=

Zzpare=

Zzpare=
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Working with Multiple Models W/ PRIMER >

Go to Keyword=>Part=>Modify. badel P art tree

The object menu has tabs for each model. By default only the
parts in active models are offered.

Current layer: M3: Main file

Try clicking the tabs, see the effect on the list of parts offered.

oo S T T

Applhy MIOCIFY PART (nothing defined)

|— SELECT PART |= J||

aLL none prdl Y
is Jkev |

AD - FPHEMOLIC RESIN)
- STEEL IMSERT)
- STEEL BUSH)
Al - ACCELEROMETER])
Al - POLYETHYLENE]
Al - POSITIONING BEAM)

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

Merging Models

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.

MERGE MODELS
mModel functions

Merge models: 1 and 2 to create model 3

Model: 1 (master) Model built by Primer

m Merge 2 models into —3 Model: 2 (slave) hdodel built by Frimer
. —[ inPuT MoDELS [
=ligt=:
lnpUt e _ CANC . VETgEEE _

Master model Model 1: Model built by Primer

Target model:

Select two models inthe input =list=,
then select & target' model.
APPLY will initiate the merge operatio

NO FROBLEMS WITH CLASH OR DUFLIC

J Mo renumbering

Increment slave model items always

Increment slave model items anly on clash

Custom merge




Replace Part
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. Y

REPLACE PART is used to introduce a remeshed part into an A

LS-DYNA model. Create Ltilities

In this example, the design of the roof has been changed. It is
an extreme example, so that the change will be clearly visible : Modifiad™
in the pictures.

Read the model roof modified.key. There are now 2 models in Model No: Title
PRIMER. Use the red/green buttons in the Model List menu to
make only Model 1 visible.




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.

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

Tabl

Moty | Keyword | Chack | Pen chack]

Replace

MNext > |SELECT TARGET PARTs (hothing selects

replace sihgle target part

replace multiple parts matched by |D

replace part assembly

renumber option

—|_PRT @«

assign mass option

re-attach options

=
_

_

|

_| cennection option
_|

[

_| setcentrol eptions
_

transfer options

Re-attach?

[l? remake connections

W nen-structural items

W structural items

WV masses

W import shells on solid part

All| Non| TI1L| Opt|
Filter|lvis | Key IS |

il



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

The new roof is now included in the car model.

PRIMER automatically fixes numbering clashes (e.g. same node
ID in new mesh and in another panel).

Delete Model 2 (the separate roof panel) from PRIMER.

Part Replace will also re-attach any items connected to the old
mesh (in this case, there aren’t any such items).

Multiple parts may be replaced in one operation, provided that the
Part IDs match.

I R

op

[ Modty | Keyword | Check | Penchack |

2 b4

.

SELECT SOURCE 1 Part(s) |

[ replace single target part
_| replace multiple parts matched by ID

_| replace part assembly

Picked 1 PART(s)

[sercire | sorpaly
Feat_Line Ang 20

Feat_Ahs Explain

M2iP416

<undefined>

—|screenpic @l =_IX/[~_ PaRT RN«
| Dismiss [ Heip [SMY{I NI IS
Filter| S |

P416 (CH-ROOF)

nl .




@Y

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

- E—

+ L——3 =

- — —
|
Spotwelds “around the Spotwelds “inside” the
edges” of the assembly assembly are taken
are taken from the old from the new mesh

model, and re-connected.
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Checkpoint files, command files,
and macros
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Checkpoint files W/ PRIMER )

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

. Example filename: cp_PRIMER_rcl_(build604) 2314

. This is arecord 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_CF (Keep CP File) CANCEL (Continue)

To replay the cp file, click
on it when starting

Confi EXIT:

SRR PRIMER

EXIT: Terminates the Primsr =session cleanlwy. — Lheckpaint Files

KEEF_CP [Keep CP File] Terminates the Primer sesszion, leawing HELF

the checkpoint [EP_...] file on di=k.
CANCEL [Continue] dbort= the EXIT command and continues. Ul ellsning siaeipeind i) bave beam found
e I Selectad: HADATAW:p_FPRIMER_9.3_rcl_fbuild_G78)_3312 Sat Jun 3 22:18:37 2007

To avoid repeating the eerrrrrrard : DELETE.. I
same final steps, reduce
the number of commands 5 A 7 #Camm f FRIMEFR_! (build_
to be repeated
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Commandfies | Ous)s/4

. A limited 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 XllI) 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

PRIMER

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:

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

JEXIT
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Macros W/ PRIMER )

. Macros are readable, editable, recordable command files. They record which buttons were pressed in
which menus.

. Ma((:jrols 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.

= I T o "Concact) Butron (Createy
; Window ("CREATE CONTACT in model 1") .Popup ("Label:")
Resignms [Coat__[Weasure _[Ramove | |
PopupWindowl () .Button ("Highest+1l Layer")
Attached Rigidify Window ("CREATE CONTACT in model 1") .Button ("Contact Type")
Blanking Window ("CREATE CONTACT in model 1") .Menu ("CONTACT
] TYPE") .Selectl ("AUTOMATIC SURFACE TO SURFACE")
In Window ("CREATE CONTACT in model 1")
Include Qrient .Textbox ("Static friction (fs)") = " 0.2"

Clipboard Macro .Textbox ("Dynamic friction (fd)") =" 0.2"
.Button ("Optional data..")
.Textbox ("Soft constraint opt (soft)") =" "

.Button ("==> Main Panel")

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

Qasys
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When you need help... W/ PRIMER >

. Help text is available from most menus

. The on-line manual can be accessed from within

PRIMER, provided that it has been installed with the
software BT TR

. Support line — call us (or your distributor). Apply | Choose spotweld mode |

HELF B

[LELTE] | Using help..

‘A Oasys Primer - Microsoft Internet Explorer T o
Fle Edt View Favortes Tods Help SPOTWELD ING

o . O . N [2) Al ‘ b @ ‘ 5 o . [ o8 : = =

Batk Forwerd Stop  Refresh  Home Search  Favorites  History Mail Print Edit Discuss  Research Mess
Address Iafile:iIJC:Jngram% Fil i htenl?rm=ir htm Thi= panzl allows wrou to maks, manipulatsz, chechk and delete spotweld beams=.
Links 4] Best of the Web 4] Channel Guide 4] Customize Links &1 Free Hotmail 4] Internet Explorer News 4] Internet Start 4] Windows % Windows Marketplace Unl ike 'con=trained' =potweld= which are mesh dependent, =potweld beam= are
W To help protect your security, Internet Explorer has restricted this file from showing active content that could access your computer. Click here for options... independent of the meszh. Thix makes them wmach eazier o use as panel meshes
Preamble to not hawve to line up exactly to be spotwelded.

1 Running PRIMER
2 Using Screen Menus
3 Model manipulation

The options that are available are:

4 Model visualisation

g‘%’ﬁgﬂm CREATE: Create new spotweld beam zlements.

7 Part Tree and Table TAELE : Modify/wiew spotwelds u=ing a table.

gJ\!}‘!:;‘q"ﬂnﬁ s DELETE: Delete =spotweld(=).

2 viewing Lontrals q

APPENDICES FIND CONHECTED: Find any spotweld=s that are connected to a part [or
echnical Topics to do with Graphics parts] .

FIND THCOMHNECTED: Find the parts in the model that are neot connected by

The advanced user's model preparation toolkit for LS-DYN =potwel ds

100% Keyword compatibility | Include file integrity | Cross-reference maintenance LIST: Five summary or detailed infermation for spotweld(s).
T EEAD: Pead spotwelds from a file.
The Arup Campus = TE.ITE: Write =potweld=s in the model out to a =potweld file_
Blythe Gate 4 COWTACT : Create or update the =zpotweld contact.
Blythe Valley Park
Solihull
West Midlands If wour model deoex not contain any spotwald beam=r the only options
B90 BAE :
Tel:  +44 @121 2133399 are walid are CREATE and READ. :
Fax: -+44 (0)121 213 3302 | [

Web it iesweanp comudnal Airbag folding Occupant positionin Seatbelt fitling
E-mail: dyna. support@arup.com

B — =

[% Done
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When you need help...

v PART (anytype)

. Presentations describing the new features of PRIMER are
available from Help=>What’s New.

primersdpat |

Primer 9.4 — Summary (1)

Dummy positioning with contact ‘

Dummies

Help menu — What's new « Jg
LS971 R4.2.1 compatibility
Recordable/editable macros During positioning, contact checking can be switched
Part Replace +S on/off.

— Multiple parts in one operation

Position parts

—  Improved re-attachment of other data This prevents dummy parts from penetrating the tand undo changes
« Seatbelt fitting improvements parts in the contact part set, in “drag assembly” and \ gles  [Er— pu——
- Belt path twist control in “move points” modes. \ - Move points | saveRetrieve

— Easier set-up of retractors, sliprings, etc
— 2D belt elements
Dummy positioning with contact
Connections
— Spotwelds: find lines, change pitch
— Group by title
— Adhesive “From FE” function .

— Create adhesive and MIG by node-node .
on free edge

— Bolts: pick edge of hole
— 2-ended bolts with deformable beam
— Joint-type connections

Oas

T all|x|y|z {R al|x|y|2

ranxyz[Ranxyz

ldllxy,d}(d)lxyl

O

oMo C X

YNA ENVIRONMENT Oa Sy
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Working with INCLUDE files
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Good modelling practice - 1 ‘ W

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).

PRIMER
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Good modelling practice - 2 ‘ W/PRIMER)

« Define anumbering 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 avery 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

O&lSyS Slide 98

S-DYNA ENVIRONMENT



INCLUDE files  Oasys Ny

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.

[ 7 P

LASER |

Model function:

ce o renmee Joumes

ExFAND ALL | COLLAFSE ALL | WIEW THUMBRNAILS

SELECT ALL | UNSELEETF&LL|

| A0 ravs in tree data

- soma T
-l HASTRAN . Read any | “INCLUDE_FILES\LOADEASE\control_standardz key
IDEAS
- FINCLUDE files —J “INCLUDE_FILE S\LOADCASEvautput_requests? key
_| PATRAN
Database,.. —J “INCLUDE_FILES\LOADCASE \genaral_contact? key
_| SAPZ000
m —-IF FINCLUDE_FILESWBINAb o dy with el d=2 bey
_| RADIOSSE
—-|7 FINCLUDE_FILES\SUSFENSIOM s uspensions key
—J “INCLUDE_FILES\SUSFPENSIOMsusp_conne stz hey




Reading selected INCLUDE files ‘ W/PRIMER)

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.

[efine

MODIFY DEFIM E_l:: LURWE I:: nathin d defined :I

omar

o dify Shetch Renumber

APPLY —|SELECT DEFINE_|™_|

sl nonE prd| B
vis (AT
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Methods to find which INCLUDE file an item is in

If you can see the item on the screen,
— 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”

» If the entity type has a Modify menu, use it to
edit the entity — the menu tells you which
INCLUDE file it is in

 Or,

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

@y

TJPART

Intormation

. CH-ROOF
nelude Fllg @ bodykey |
Material Name : <undefined>
Matetial Type "MAT_PIECEWISE_LINEAR_PLASTICITY
oid Strass - 300 000000
Section Name - <undefined>
Section Type - SHELL

Houtglass Type @ Standard LS-DYNA viscous
Part Mass - 0 0082424
Timestep Mass % : 0 452300

-
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MODIFY PART M1¢FP 1234500

[ P

ABORT_MODIFY

UFDATE_PART
WIEW

Include:

: 14 body_with_wueld=2 key

e

RESTORE_ORIGINA

COPY_EXISTING

SKETCH

CHECK_DEFHM

(]

Modify PART 1234600 imodel 1)

Title:

COMTENTS...

FROFPERTIES...

FID SECID

1234500

_optiond
[ <no option=
| _INERTIA
| _REFDSITIO

IR M8 —|INCLUDE FILE FOR FART M1/F 1234

= _1| %

HELF

Recursive:

[ PART only

_ | Find referenced items

Mewy incl:

¢
v
.

; i1 =kl aster file>
~ 1

control_standard2 ey

12 output_requests? key

I3 general_contact? ey

4 body_with_weld=s3 key

15 suspensionz key

16 susp_connect? ey

part

The EDIT menus offer viewing
and modification of the
INCLUDE file location of each
entity.

Try editing Part 2101, change the
INCL location to

body with_welds. Check the
“find referenced items” button
to ensure that nodes and
elements are also moved across.

I7 misc_materials2 key

18 powerdrainz ey

19 powuerdrain_connect? ey

SKETCH C of &
— CONFIRM H_x
Type Clipboard Action Referenced Action
ALL

| DEFINE_CURWE

MATERIAL

HODE

FART

SECTION

SHELL

LEAVE Sketch il TAKE R
LEAVWE Sketch il TAKE
Shetch giet=lnl=} TAKE

Sketch

LEAVE

Sketch

LEAVE Sketch Sketch

LEAVE Eketch




different Include file W/F’RIMER>

CLIPBOARD [ =1l CI I p board
SELECT MODEL REFRESH DISPLAY
| Slipboar for moge 1 (Model bult y Primen | The clipboard can be used to store a selection of entities. Its contents can
be accessed when selecting from other menus. There are also certain
[ Showin model model management functions available within the clipboard menu.
_| Showin clipboard . . .
.J 1. Go to Tools —Clipboard, to display the clipboard.
/  ACCELEROMETER v
SHEToR moTENTE [ amaro . 2. Click +(ADD), and select object type PARTS. Select some
ONTENTS — . parts )
RENUMBER CONTENTS
CONSTRAINED v . .
3. Click Move to INCLUDE file.
T
x 4. Browse for the INCLUDE file. Activate the Find referenced
S T items button, and click Apply.
DATABASE_ASCI v
PHIAEASE BV Y 5. The user can select which entity types wiII be moved.
’_ DATABASE_EXTENT_BINARY v o

m FEFRESH BISFLAY HECR

Clipboard for modal 4 (Model built by Primer) |
u CONFIRM =1
| curBoARD [+ _

Type Clipboard  Action  Reference
REFRESH DISP LAY
I:Iipb':lard f':lr deEI 1 l::l DATABASE LEAVE Sketch 4l TAKE Sketch

MATERIAL LEAVE Sketch

File: new_file_name.k
NODE LEAVE Sketch
_| Clipboard contents FART 'E:-zcl

_| Modes and elements I:ll'||'!,l' SECTION LEAVE Sketch

I Find referanced items I—‘I

soLp LEAYE Sketch




Splitting a model into INCLUDE files ‘ W/F’RIMER )

Model
Contact  |Attached |

Current fayer: M1, Main file

Part IMeasme

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- ' Part Tree
click.

ljv.

Opts v _Blank |Unblank STVl Sketch | Reverse |

While dragging, the cursor symbol changes when a valid Type v Refresh| Clear I.Sel all Assembl
“drop point” is reached. The parts will be put into the Include ' o l -
file that is under the cursor when the mouse button is e

released. / = B4 (NEON MODEL (NCAC VO2))
Alternatively, select as before => right-click => Cut => select | B B9 (th_front_doorkey)

INCLUDE file, => right-click => Paste. 212 (rh_front_door_connectkey)

. . . 13 (Ih_front_doorke
This process gives the same effect as Clipboard => Move to it 7

. . . 5 51 1h _front_door_connect.key)
Include with option “Find Referenced Items” f | | BR'@'hfront_door_connectkey)

- 250 (0B-DOOR-RR-BPLATE-RR-T-L.
@252 (OB-DOOR-RR-BPLATE-SUPP-
P254 (0B-DOOR-RR-BEAM-B-L)

) {9256 (0OB-DOOR-RR-BEAM-T-L)
= [
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INCLUDE file for newly created entities ‘ W

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

. When the user creates new data, how does PRIMER decide into Current layer: M1: suspensionz key
which INCLUDE file it should be put? S

. Answer: the “Current Layer” means the INCLUDE file for newly Fart Tree 2]
created data. Include

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

I | : :_._: __
I = |l :.
2] L Py

~ B35 (zuzpension key)
— EI6 (susp_connect? key)

~EIT (misc_materialsz key)

H E118 (powertrain hey)

— 19 (powertrain_connect? key)
~ 110 (ancill ariesz key)

— 39111 (ancillaries_connect? key)

[ E112 (eooling_pad key)

El
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Attached Connection

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.qg.
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 Update Thumbnails, choose ISO view. PRIMER
creates a thumbnail for each INCLUDE file.

J—I MODEL INCLUDE FILE STRUCTURE [~ o]
0 - e e |
EXFAND ALL | COLLAFSE ALL | HIDE THUMBHAILS |
BILANK ALL | UNEILANK ALL | Wiew IUPDATE THUMBNAI F[I
Sxy Find madified

Current la

=2 | owowoars |
]

Sz

(=] I

Current wigw

Current screen image

J—I MODEL IMCLUDE FILE STRUCTURE [ = mES|
e |
EXPAND ALL COLLAPSE ALL | HIGE THUMBHNAILS |
BLANK ALL UNBLANK ALL | UPDATE THUMBMNAI r~|
Find modified |

Current | td1: Main file

= gontrol_standard2 key

“autput_requests2 key

“general_contact3 key

= hody_with_weldsd key

“zuspensionZ key




Adding a new INCLUDE file  Oasys ZaaiVEsy

We will create a new INCLUDE file in which to put = MODEL INCLUDE FILE STRUCTURE B
the Initial Velocity definition. DISMISS APPLY LASER |
1. Right-click off the Master Model. Select ADD EXPANDALL |  COLLAPSEALL | HIDE THUMBNAILS |
NEW CHILD, *INCLUDE. BLANK ALL | UNBLANK ALL | UPDATE THUMBHNAI r~|
2. Enter a name for the new INCLUDE init_vel K, Find modiied |

press ADD. Curren 41 b ain file

3. PRIMER automatically makes the new INCLUDE
file the Current Layer (shown in this menu by the
green stripe).

Master File

“control_standardz key

Add child

“output_requests? key

WRITE IM
— INCLUDE FILE STRUCTURE [~ I ES| VERSION BOX,

Add include file

Include file init_welk C ]
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Adding a new INCLUDE file  Oasys ZaaiVEsy

Keyward: MUINITIAL VELOCITY
CANCEL RESET_ALL HELP e 2
UPDATE CHECK_ALL SKETCH_ALL :
Single = |

| Keyward M1 INITIAL_VELOCITY (010 mod) =

Use Keyword=>INITIAL_VELOCITY to create an
initial velocity for the whole model, VX=13500 as
shown.

Press CREATE and UPDATE. This data will be_pt_Jt J# | Options.. | ncl | NSID g o | NEIDEXs wo | BOXID gox | IRIGID g pr
in the new INCLUDE file init_vel.k, because this is ™ - | - | vz e | R e | wr |
the current layer. VHE e | we e | vze F| wre F| wre F

Using the Include menu, right-click off init_vel.k, 0 g O ¢ 0D ¢ 0 -

WRITE INCLUDE. Use atext editor to check the 13500.0 0.0 0.0 0.0 0.0

contents of the file written out.
Include File V

“frt_bumper_connect? key

=r_bumper2 key

INCREASE DEPTH
DMECREASE DEPTH
MOWE LP
MOWE DOWM

-«
4 UPDATE THUMBNAIL
-
-

“r_bumper_connect? key

- TRANSFORM |

- NO VERSION | I B
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Adding an existing INCLUDE W/PRIMER)

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

Include file CASEWdb_rigid_2 key

jmm]

LATABASE

The barrier appears as a new INCLUDE in the model.

| —] INFORMATION =1l

SKIF_MODEL

MODEL: H:.DAT2\ Scftwar 2 dewel opment"-.T::ain ing < curses\Primac’ MODEL_ FOFR. TRAIN INGY, INCLUDE FILE SLVLOADCASEY, odb rigid
POTENT IALLY FIXAFELE LAFEL CLASHES hawve been detected in thiz model .

TYFE KWEW INCLUDE FILE EXISTINE MODEL

Ho.items to relabel: NODE 625 o
Ho.items £o rzlabel: MATERIAL z o
Ho.items to relabel: SECT IONW 1 o
Ho.items £o rzlabel: COKT ACT 1 o
Fou may try o £ix clash [FIX CLAEH]

or =skip thi=s model and continme [SKIF_MOLEL]

o abort the whole cperation [ AEORT ]

If wou =meleckt SHIP, this medel and all
its connection files will be =kipped.

n=
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Numbering an INCLUDE file W/PRII\/IER)

. To Renumber an Include File, use Renumber Selection
. Select Object Type INCLUDE FILE
. Select the include file odb_rigid_2

Apply | Modelicontents renumber |

Model Ho:

Fenumber contents Change item labels

Change model id Five new maodel Mo

; x Candense model ids Rezet all madel Mos
—| REMNUMBER SELECTED | 7 [

Renumber selaction Change preselactad labls
[ Dismiss | AFFLY HELF SKETCH

| Renumber entities | iet bl -= PID Change material labels

Change section labels
SELECT ITEMS

—| SELECTENTTIES |—|_]

A nove| prd B
vis [T

OBJECT TYFE

RESTART

IMCLULE FILE...
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Numbering an INCLUDE file W/F’RIMER )

. 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).

. Press APPLY.

- RENUMBER SELECTED |~ MBS

| Renumber entities |

Type Fenumber law:high offzet Information Action
ALL T¥FPES m HO id lowwhigh (num sel) m LIST STATUS GLOBAL ACTION T|

{ SHELL 1000000:4042207 (13208/ m Do mot renumber T|
- LISCRETE 0000001000007 (248 m Mo action needed
hiAS S 1000000 1000035 (36,400 w Mo action needed
SET_HWODE 1000000:1000021 (220121 m Mo action neaded
FART 1000000: 1000094 (95374 m Mo action needed
MATERLAL 1000000: 100004 (957321 m Mo action neaded
SECTION 000000: 1000094 (45224 m Mo action needed
J JOINT 1000000: 1000009 {10400 m Mo action neaded
NODAL_RIGID_B 0000001000011 (12402 m Mo action needed
SPOTWELL 1000000: 1000154 (15512 m Mo action needed
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UDE file

An alternative method is to use “Renumber includes”
This allows you to specify ID ranges for each include file

Renumber include file ranges for model 1: demo_card key -|J\X|

—
Apply
m ‘ Retain original order ‘,l

W Copy nofelinsetinrblcwldihswa ranges to ge

File name Range unigque Inrange? General nofelinsetinrbicwldf
Start End Start End

demo_card.key INACTIVE INACTIVE

contrel_standard2. INACTIVE INACTIVE
output_requests2. INACTIVE INACTIVE
general_contact3.k INACTIVE INACTIVE
body_with_weldsd. [INACTIVE INACTIVE

suspension2.key INACTIVE INACTIVE
susp_connect2.ke INACTIVE INACTIVE
misc_materials3.ke INACTIVE INACTIVE

powertrain2.key INACTIVE INACTIVE
powertrain_conne INACTIVE INACTIVE

ancillaries2.key INACTIVE INACTIVE

Model functions
Remumber  [VETTTRN

Red _[Mergs |Dslete [Lit |

Apply |

Modelfcontents renumber |

1 (Neon model for Primer D [{ES

Renumber contents

Model No:

Change item labels

Change model id Give new model No

Condense model ids Reset all model Nos

Renumber selection

Change preselected labls
Set MID > PID
MAT24 LCSSILCSR

Change material labels

Unique lcitbid for mat24

Condense mats Reduce material cards

Set SI0 > PID Change section labels

Renumber include ranges

Declash labels Declash ElementsiSetsiMatl

a




Numbering an INCLUDE file W/PRII\/IER)

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

. Label ranges can typed in, or imported from a

—i Renumber include file rangas for model 1: demo.key |-|J\X| CSVfile.

Wi eev |

B | Rewinoriginaiorder ] . Label ranges are saved as comments to each
include file.

File name

Range unigque Inrange? General nofelinsetinrbicwldf

e | o 1 e | B «  The panel will tell you if you have entities within

aemokey  macive  active | O an include file which is outside the specified

range.
{ control04_comme INACTIVE  INACTIVE ____ g
21000 |21409  |7581000 [3080099 | . Entities can be renumbered into range through
this panel.
taurus_hoodos key [ S i i e . Ranges are also used during creation of entities
oK
—

Auto all

taurus_biw16.key

taurus_frdoors08.k

taurus_ancils09.ke 20400 [20439  [z261000 2350995 when assigning ID’s.

taurus_pwr11.key

seatD_09.key

2000 Jtzsso 00000 [toeses |
1000 ruse [r10o000 140609 |

belt_07 .key
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Replacing an INCLUDE file ‘ W/PRIMER)

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

Include File

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

Browse for INCLUDE_FILES/LOADCASE/odb_rigid_moved.key

Make current layer

Label ranges

Update thumbnail

LS

Increase depth

LS

Decrease depth

Move up

Move down

L)

Transform

Include mass

Rename Include

Empty Include

Replace Include

LS

HNn warcinn
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Other functions in the INCLUDE menu

@

. The Include menu is used to create and edit INCLUDE_TRANSFORM data.
. The INCLUDE structure of the model can be modified, e.g. flatten a multi-layer 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 Fila

4

MAKE CURRENT LAYER

EDIT COMMENTS
LABEL RA =
ALDD NEW CHILLE

UFDATE THURMBMAIL

INCREASE DEFTH
LECREASE DEFTH
MOWE LR
MOWE DO

e |
4
-~
-

TRANSFORM |

WRITE INCLUDE

INCLUDE MASS

REMOWVE INCLUDE “

-

NO VERSION |

“frt_bumper_connect? key

“1_bumper2 key

“r_bumper_connects key
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Writing INCLUDE files @YY Friver>

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

Pre-output check 7 — SELECT INCLUDE FILES TO WRITE [~ mEES

Fre-aut HELF LASER |

m| Pre-output check (model 1) | EXPAND ALL ‘ COLLAPSE ALL | WIEW THURBHAILS
SELECT ALL ‘ UMSELECT ALL |
Output: _| Alphabet [T Full matl name
[T Classic _1 =hort matl name RENAME/ING ‘ i) moodliied |
. 40 in t dat
[W HW comments W Thumbnails | fows in tree data |

Vewon:  970v0763 ™ ..

Includes: _1 [Data notwritten [ Absolute —J ““zantrel_standard2 key
| Insub-directony _| Relative _J output_requests2 key
1 Merge -= hMaster [ Hative - ;
[T Selectfiles | Unix —J =“general_contacts key
kB - Windows —J ““body_with_wuelds3 key
Uze *INCLUDE_PATH if possible
’7 “suzpensionz key
Checks: Cron't wurite ched file P _M
b azs: Don't wirite mass & Cof P _J susp_connect? key
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Note about Windows/Unix systems 7 PRIMER )

) ) —| Preferances for Primer |H_|_||X|
* Itis quite common for pre/post to be Fie | eai pismiss | Help |
performed on Windows, but to run LS-DYNA oo
. . . . ; ¥ M : imerdri
on linux. PRIMER allows for this combination: A e FHMESCEIE =
Windows: S:\models\model1.k mEEE e cetne
- n WS: . . =cii_file foarm
) OWs modeisimode ey -.. ascil_file_form at Descriptian: Mapping from Windowes drive S: to un
— Unix: /data/models/modell.key output_os Astive: v
PP . ’ [= drive_mappings :
« “Drive mappings” can be set up as e a Value:
preferences (e.g. S: =/data) drive b
* Unix-style paths (forward-slash) can be drive_c
written by setting Unix style on the Write drive_d
- . Pre-output chedk H
menu —this can also be set as a preference drive_e re-outpu
drive_f Fre-out Clean up
drive_g ] Fre-output ched (model 13 |
drive_h
drive_i Dutput: _| Alphabet [ Full matl name
drive_j [T Classic 1 shotmatl name
drive_k [ HM comments [ Thumbnails
drive_n Imalreles: 1 Data notwritten [T Absolute
drive_o I In sub-diractony | Relative
drive_p 1 Merge -= haster | Mative
drive_q [T Selectfiles [~ Unix
drive_r _1 Mlaster file anly
____________________________________ Use "INCLUDE_FPATH if possible
Chechs: Cron't varite check file |
ho a==: Don't werite mass & Cofd -
Cron't varite include file mass
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Contact Penetration Checking and
Fixing
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Penetration checking ‘ W

Delete the models from PRIMER.
Read joint_bpost.key.

PRIMER

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 Intersecting parts
draws cut sections through shell (“Crossed edge”)
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”)
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| TE

King

Turn off the cut section.

Start the Contact Penetration checker 5
from Include: M1 <hlaster file=
Keyword=>Contact=>Sliding&Tied=>
Modify (select the Automatic Single

Surface contact) =>Pen Check tive: [T oo o=

N TIC_SINGLE_SURFACE J _<type> data...

_OFFSET _THERMA| THERMAL o=

SMOOTH | _MPP | _MPP data

SLAYVE SIDE WMASTER SIDE Create lale Pen check

- Set type (mstyp) 0 Copy Che I'|'

Part set (ssid) m Seqgm set (msid) Enne> i Sketch Renumber
I

Box id (sboxid) Box id (mboxid) 0

Contact

Set type (sstyp)

Appl PMODIFY contact M1/CONTZ
sboxid - Contact Yo MO mbaoxid - Contact % NO F'F'i g | |_|J||
Penalty factor (sf m Penalty factor {sf 0.c ALL MNOMN pR ! E

Thickness wvalue ( m Thickness walue [ 0. -
FILTE |15

Thickness fact (s m Thickness fact (s 0.c
Force output flag [ ¥ES

Faorce output flag (s =S

INT1 (TIED

Friction attributes General attributes

“iscous damping m
Birth time (bt): [
Death time | m

Small pen chk (p m

CONTZ (AUTOMATIC_SINGLE_SURFA

Static friction (fs)

Dynarmic friction (

Fric Decay coeff

Wiscous friction |

“iscous fric fac [

Coulomb fric fac [




| @Yo

Contact Penetrations:

PEN CHECK M1ICONT2 IIJJJ_

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.

Check visible

All segments of contact checked

2 AUTOMATIC_SINGLE_SURFACE
<Mo title defined:-
select parts  sel none | sel all | sel xedge|

PB8231:P8710 (5 x-edges 6 pens)
P8710:P82151 (0 x-edges 108 pens)
P8712:P82151 (0 x-edges 76 pens)

penetrations magnitude >=_ m

sketch | unblank | recursive |

contour penetrating | RV AR E TR ORI E]

cT | 3| | WIRE‘ X'ed: 5 vis 5 total
Min: 3.2391e-002

Max: 1.1148e+000

FIX
Sum: 4.9069e+001
Element detail | Beams on x-edge|
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Penetration checking ‘ W

PRIMER

or | s [wee

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.
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@

The pairs of parts that interact (penetrations or crossed edges) are PEN CHECK M1/CONT2 [7 P

shown. To display just one of those pairs or parts, click on it in the m m
menu. R re displ f all par ing “Sel All”.
enu. Restore display of all parts using “Se Check vlsible

All segments of contact checked

2 AUTOMATIC_SINGLE_SURFACE
<No title defined=

select parts selnone| sel all ‘selxedge|

P8231:P8710 {5 x-ecdges 6 pens)

PE710:P82151 {0 x-edges 108 pens)
P8712:P82151 (0 x-edges 76 pens)

penetrations magnitude >=_ m

sketch | unblank | recursive |

contour penetrating [RENRERIEREIEG ]
cT ‘ 3| ‘ WIRE | X'ed: 5 vis & total

Min: 3.2391e-002

K Element detail| Beams on x-edge|

FIX
Sum: 4.9069e+001




Contact penetrations - Settings ‘ W/ PRIMER >

PEN CHECK M1/CONT2 IIJJJ_

0032
0.199 All segments of contact checked
0.282 2 AUTOMATIC_SINGLE_SURFACE
0.365 <Mo title definecd>
0444
i select parts selnone | sel all | sel xedge‘
0RB15 P8231:P8710 (5 x-edges 6 pens)
0.699 PE710:P282151 (0 x-edges 108 pens)
0782 P8712:P82151 (0 x-edges 76 pens)
0.865
0 848
1.032
1115 penetrations magnitude >=_ m
sketch ‘ unblank | recursive ‘

contour penetrating [XNRCIR L RLlR ]
S| | I <d: 5 vis & total

.

Min: 3.2391e002
Max: 1.1148e+000

Sum: 4.9069e+001

Levels...

Element detail| Beams on x-edge

Call up the Settings panel
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Contact penetrations - Settings ‘ W

LR

LR

O RANTH

AS_THICK

PRIMER

In the Settings panel, the different displays
(penetrated elements, penetrating nodes,
crossed edges) may be turned on or off, or
labelled. Drawing the elements with their Contact
Thickness can sometimes help to visualise why
there is a penetration.

The coloured arrows show where the node would
have to move to, in order to eliminate the
penetration.

Oasys

LS-DYNA ENVIRONMENT
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PRIMER

Try turning off Crossed edges,
press UPDATE.

Before proceeding to the next
step, turn the crossed edges

Slide 126
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back on, and turn off “As Thick”.



Contact penetrations - Settings ‘ w

4
PRIMER

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

—— ’— ’7 0.2mm

’—‘ now displays only penetrations greater than
PEM CHECK FEM CHECE
0022 X 0.200
0118 0.270
0199 0.341
0282 0411
0385 0481
0449 0.552
0532 0.622
0E15 0.693
0.699 0.763
0782 0.833
0865 0.904
0.948 0.974

1.044
1.115

1.032
1.115
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Contact penetration ratio ‘ W

2
RgNED

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 B-_X

Dismiss Check all Options...
List Errors Check visible
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- PEN CHECK M1/CONT2 A= X

- PEN CHECK M1/CONT2 B X

Check visible

| All segments of contact checked |

2 AUTOMATIC_SINGLE_SURFACE
<Mo title defined>

select parts selnone| sel all |se|xedge‘

P8231:P8710 (5 x-edges 5 pens)
P8710:P82151 (0 x-edges 105 pens)

penetrations magnitude >=_ m

sketch ‘ unklank ‘ recursive ‘

contour penetrating [ZEEREEUERE RS E]

CT ‘ | ‘ WIRE | X'ed: 5 vis 5 total
Min: 2.2175e-001
Max: 1.1148e+000

Sum: 3.4155e+001

Element detail‘ Beams on x-edge‘

Settings...

Check visible

| Select nodes to move |

Apply fix Undo last Undo all

P8231:P8710 (5 crossed elements)

CT | 8 | WRE

[ Auto fix

| N1-=N2

_| Normal to shell

_| Normal to N1N2N3

_| Along vector Drag

ADD nodes to fix REM nodes from fix

sketch selected nodes | clear node selection|

[ penetrating nodes

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.

U



Crossed edges - Fixing W/ PRIMER >

- PEN CHECK M1/CONT2 I. =X

m We must tell PRIMER which nodes are on the “wrong” side. Use
“ADI_) nodes to fix” to s_elect the three nodes shown, APPLY to

confirm the node selection.

‘ Select nodes to move ‘ ) ] . )
There is a choice of manual (e.g. dragging) or automatic
Penetrating \ methods to calculate the movement of each node. Try the Auto

Apply fix Undo last Undo all fix method. Press “Apply fix”.

P8231:P8710 (5 crossed elements) |

S | s tings...

™ Auto fix

N1 > N2 [ M

_| Mormal to shell

_| Normal to NTN2N3 Picked 3 NODE(s)

_| Along vector Drag EJ LAST| ALL WIS
SCR_ARE [SCR_POLY

sketch selected nodes | clear node selection| P 141 442667

[ penetrating nodes fd 1411 442666
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Penetrations — Manual Fixing ‘ W/ PRIMER )

— PEN CHECK M1/CONT2 [2

Check visible

| 1 nodes selected to fix ‘

Crossed Penetrating
Apply fix Undo last Undo all

Status

cT|Lst || #cross
WIRE #pen
m Max 1.11e+00

Min 2.22e001

Sum 3.42e+00

ignoring pens < 2.390753E-2

_ | Auto fix Shell:

| N1 = N2
[ Normal to shell

_| Normalto NIN2N3  Dist:

_| Along vector Drag |

ADD nodes to fix REM nodes from fix

sketch selected nodes | clear node selectlon|

nenetratina nades

Switch to Penetrating, ensure the menu is switched to Manual,
press Sl.

Although we have fixed the crossed edges, the same two parts are
still penetrating. We will now fix these penetrations manually.

Use “ADD nodes to fix” to select the nodes to be dragged. Try
dragging using “normal to shell”, until these penetrations
disappear.

Pick nodes with
coloured arrows

View from underneath

A
I(

Pick this shell
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Penetrations — Automatic Fixing

W/ PRIMER

Fun Checker

Ligt Errors

[teration 410

Status

Jﬂ Mum crossed
Mum penetrati

lax pen

Iin pen

Indo

Surn pens  EERENNEERENEN

Characteristic length =

9652591 (pens < 4.826

hdanual fixing

ENP s o |

Select

Unblank the whole model (shortcut U). We will fix
the remaining penetrations using the Automatic
method.

Switch to Automatic Fixing. Press Apply.

PRIMER moves the penetrating nodes iteratively
to reduce the penetrations. In this model, all the
penetrations are fixed.

In more complex models, some penetrations may
remain; these need to be fixed manually. Usually
the reasons are either (a) crossed edges have
not been fixed or (b) since PRIMER moves only
the penetrating nodes (shown with coloured
arrows), not the penetrated elements, this is not
always enough to resolve complex multi-layer
situations.

XM oo o |

Select

3 |
]

Allow worse pens

Qasys
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Mumber of iterations
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Penetrations: Crossed Edge Fixing

—|5H  PEN CHECK M1/CONT2 H-_Xx
Check visible

| 10 nodes selected to move ‘

Undo last Undo all

Apply fix
P8700:P82151 {13 crossed elements)

c | s | wee |ETTITS
[ Auto fix
_| H1-= N2
_| Hormal to shell
_| Hormal to H1N2N3
_| Along vector Drag

Pick & propagate

ADD nodes to fix

Eit:kl Eruﬂagate & fix
REM nodes from fix

] sketch selected nodes | clear node selection

Oasys

S-DYNA ENVIRONMENT

Try this on crossed_edge.key

Other nodes are
selected
automatically

Pick one node

“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
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7
PRIMER

& %

Dismiss Check all Options...
List Info Check visible

Crossed I_ ’W

P8700:P82151 {13 crossed elements)

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
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Spotwelding

This section of the course is a reduced version of our separate
Oasys PRIMER training course, “Spotwelds and Connections”
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Creating spowelds i Oasve4

* Delete all models from PRIMER
* Read in biw_for_welding.key

PRIMER

« Make all the body panels 50% >4
transparent (e.g. right-mouse-drag -7 B
across=>transparency=>50%) Y 4% R
« Zoom in on the right-hand lower T\
B-post: we will start by creating N

spotwelds on the forward flange.

e Switch on the element borders il
(shortcut Y)
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@Y

» Tools=>Connection=>Create
» The Connections menu is used for

echanism | Rigidify

. Attaches Connedctio Meshing
spotwelds and other connection types Blanking | C Dooupant ] rets
First we hav_e to tell PRII\/IE_R WhICh panels
can be considered for welding. This model [Clipboard  |Messure  |Remove |
consists only of body panels so we can just Comnaeline B
select all the shell-element parts in the Find con Chedk
model. Table Find unc Wirite

Delete List Contact

Apphy | Choose spobmeld mode |

* Press “Select Shells to connect” , All, Apply
Selection. Or, just press “All”.

—|d4  MAKE CONNECTIONS B

| Create spotwelds ‘

Select shells to connect LR ESE1(
Spotwelds BeoltslJoints Adhesive |
Spotweld Lines

Creation method Pick screen point

| X, Y, Zcoords
[ pick screen poi
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@Y

Leave the spotweld type set to
Beam.

This model already contains an
empty Part ID for the beam
spotwelds (ELFORM=9,
*MAT_SPOTWELD). PRIMER
automatically finds this and uses it.
If this part were not present in the
model, you would have to create
one first before creating the
spotwelds.

Try the “pick screen point” option
Click on a point on the forward
flange of the lower B-post.

A green spotweld appears.

Rotate the view: PRIMER found 3
layers to be welded, so it created a
chain of 2 beams.

Oasys

LS-DYNA ENVIRONMENT

—|q]:| MAKE CONNECTIONS H -|J|><|

Apply  Undo Creat

| Create spotwelds |

243358 shells selected [EVIIVEA rigia? |
Spotwelds Elolts.'Joints| Adhesive |
Spotweld Lines

Creation method Pick screen point

_| X, ¥,Zcoords
_I pick single nod
_I allnedes in set
_I line of welds

_| pick connection
_| auto weld

_| pick geom peint

Max thickness m Edge dist:m
Angle tol: m Settings ... |

Part id for spotwelds) Ll

Spotweld element type Beam o

Solid spotweld diameter: 5.0

If more than _ panels are found:

J weld all panels & put welds in an inspectio

|— only weld the closest 5 layers

| Check connectivity on dismiss _
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— | MAKE CONNECTIONS [~

| Create spotwelds |

« Switch the element type to Hexa.

* Again, a suitable part is already
present in the model so PRIMER
uses it.

Select shells to connect (242252 selected)

TR

ueld creation methad Screen point
* Click on the flange in several ST e
places: a solid spotweld appears | Do
In eaCh p|aCe _| pidisingle node
_1 line of welds
® AlSO try 4'Hexa. _1 all nodes in =&t
_1 auto weld

Angle tal m zettings ... |

data for creating welds

Fart id for spobruelds:

spotweld element type:

zolid spotweald diametar:

If more than panels ara found:

J meld all panels & putwelds in an inspection s&t

|_ only meld the closest & layers

Undo creata
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@Y

MAKE CONNECTIONS |. -|J|>(|
« Switch the creation method to Autoweld. With mmm

| Create spotwelds

this option, PRIMER tries to create welds at a 248355 shlls selected DR risie?|
user-defined pitch, using the free edges of the Boltstoints | _Adhesive
panels as a guide. Spoveed e

« This option is used when no information is Creationmethod  Weld parameters
. . 1 X, Y,Zcoords Sketch weld posmons
available about the actual locations of the ) pick sereenpoi e (ICXER
spotwelds. " Sinodesment Minsubengen JELK

45.0
40.0

_l line of welds Sub break angle

« Set the “min run length” to 50, i.e. PRIMER will . | P
try to spotweld any flange longer than 50mm. ﬁt 9

100
* Check that the weld pitch is 40mm. Ma:::.':':::ss Edgesd:mgs

* Press Apply optional titie: |||
Part id for spotwelds:

Spotweld element type: | 4 Hexas T

Solid spotweld diameter: _

]

[~ Master Part

_| Master Part Set
_ Check connectivity on dismiss
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wiowed———— JROacr/4

* 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!

PRIMER
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Creating spowelds i Oasve4

« When creating spotwelds, PRIMER also = ENTITIES B x]
creates connection entities. These are the UFDATE
green or red circles, coloured according to
status.

ELEMENTS...

« If you wish, visibility of these can be
switched off using the Entities panel.

« This entity visibility switch will
automatically be switched on whenever
new spotwelds are created.

_|_|_|_||:|_||:|_|_||:|_|_|_|_I_|_|_|:||
N R R <. —I_I_IH:||
I:I_I_I_I_I_I_I_I_I_I_I_I_I_I_Iq L L
Dﬂﬂﬂﬂﬂﬂﬂjﬂﬂﬂﬂﬂﬂq 11
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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.

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.

Connections 12 B4

| Greats | Findcon | Read | Check |

Find unc | Write From FE
Lis Lines

Help

m | create contact(s)

1451 connection(s) do not tie (1451 unbhlanked)
tied J untie ’7

ERROR -> table

Optimize connection contact

CREATE CONNECTION CONTACT

Fix selected connections
[ Select connections to fix by part
| Select connections to fix by id
Repair NOT-STICKING

Remove connection nodes from contact set |

[ lgnore connection blanking

_ | Respect connection blanking

Oasys

S-DYNA ENVIRONMENT

Slide 143



« Dismiss the Spotweld Create menu (e.g. press Findunc [ From FE |
ESC while the mouse is in that menu)

« To save the newly created spotwelds, we should ETH Write spotwalds |
either write out a keyword file, or write a spotweld AT e _by_autoweldxml (]
file. The spotweld file contains the coordinates of m
each spotweld, and which panels are connected. ~ all connections

by connection id

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.

by panels

by attached panels
by spotweld part
by spotweld heam
by spotweld solid
by adhesive part
by multiple seams

by single seam

L L L L L LL L L L

by connection title

« We would recommend to choose a PRIMER 1 spotweld file
Connection file, to avoid losing any information. Z ;“(’3' ::r:f;“"’" Ll
» Write a connections file named examplel.xml. . :fESforgn:t
Ser scrip
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@Y

« 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
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Delete o

Connections H

Help

- MAKE CONNECTIONS B_X

| Dismiss | _Apply [N Help |

L L L L L b Tl

all connection:
by connection
attached to pa
all spotwelds
all bolts

by spotweld p:

by spotweld be

by spotweld s

| Choose connection file to read ‘

File: -Course_Jan-14-Copy‘.sptwld.spt E|

File format Errer handling

[ spotweld file Ignore errors |
] Rl CORAECHSA TN Stop read if line has err
Custom fi t
| Custemformat o ih break angle  30.0

_| Catia format
Adh soft ti 3.0
_| UG format sottasp rati

_| User script Adh hard asprat 5.0

Ignore part dat

Edge dist:m

Max thickness

Angle tol: Settings ... |
Optional title:
data required to make new spotwelds ?

Part id for spotwelds: i1 /

Spotweld element type:
Solid spotweld diameter: _
T i\




@Y

* An image 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.

| MAKE CONKNECTIONS

CAHCEL
[ Drop-down menu to
change meaning of
Lrag the yell Column Of da.ta. eld widths., Columns forthe X, % and £ ¢oordinates must be chosen.  Part 1D and weld 1D
Colum 1 . I = 5 G- m

Field Weld I Koo oo i Part I ¥ Part I ¥ Part I r

SPOTWELD =% AL 539 _S2E95 25 067G 10000032
SEFOTTWELD Z F 5T ST . 26 L 10000032

SPOTWELD 2 -1267.70286 725 28 ag 10000001
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Reading a spotweld file ‘ W

 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.

PRIMER

The eleme  MNone F10000001 P10000002
The eleme  MNone F10000001 P10000002
The eleme  MNaone F10000001 P10000002
All pairs of MNone F10000001 P10000002
The eleme  Mone 10000001 P10000002
Elernent w Spotweld ¢ P10000043 P10000004 P10000070
Elernent would be too distorted (warped) due to | P10000004
mesh mismatch P10000043
Elernent w Spotweld ¢ P10000017 P10000038 P10000016

M M m M mmmmm
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The Connection Table ‘ W

« 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 by right-click on welds selected in the table

= // / ? / / — /=’

: | update & remake il

| | Autoscale M | | |

Jlilililililililili

The eleme  Mone F10000001 P1000000%2

The eleme  Mane F10000001 P10000002

The eleme  Mone F10000001 P1000000%2

All pairs of Mone F10000001 P10000002

The eleme  Mone F10000001 P10000002

Element w Spotweld ¢ P10000043 P10000004 P10000070
Element would be too distorted (warped) due to | P10000004
rmesh mismatch P10000043
Element w Spotweld ¢ P10000017 P10000038 P10000016 - |
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Using Connection Table to fix bad welds W/PRIMER )

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

« (o 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 panels”

= CONNECTION TABLE =X

Dismiss | View... |0ptions...| Refresh | Action: update & remake r  Show all Write... ﬂ
Apply: Undo | All | Selected |Changed| Clear | Sel all |Se|ect| Show sel | m Set colu

£ Type | Subtype | Part ID | Status | Error | Details | Diam | P1 | Layer 1 | Layer 2 | Layer 3 | Layer 4 | contact id |
— CNX1 SPOTWEL 4 solids 9998 Bad Element wo Spotweldc 5 -1438.281 P10000043 P10000000 P10000037
CNX3 bs Bad LAYER - Co Onlyonela 5 -1367.704  P10000001 P10000002

Cannot change ID

CNX4 Update & remake 23] Bad LAYER - Co Onlyonela § -1348.509  P10000001 P10000002
CNX8 Sketch conx Bad Element wo Spotweldc 5 -1365.643  P10000043 P10000000 P10000002
CNX15 _Sketch FE 98 Bad Element wo Spotweldc 5 -1404.0 63 P10000043 P10000000 P10000004
CNX16 IShow conx & panels x Bad Inconsisten Inconsisten § -1340.14 6 P10000043 P10000000 P10000004
CNXA17 Empty conx Bad Element wo Spotweldc 5 -1275.369  P10000043 P10000000 P10000002

Delete conx LAYER - Co Onlyonhela 5 -1195.267  P10000001 P10000002

Upd & remake (repos) All pairs of None 5 -1193.127  P10000001 P10000002

Upd & remake (swap) B LAYER - Co Onlyonela § -1190.346  P10000001 P10000002
| CNX30 SFUIMEL 4 sonas oodB Bad Element wo Spotweldc 5 -1437.56 6 P10000037 P10000001 P10000044

" CNX31 SPOTWEL 4 solids 9998 Bad Element wo Spotweldc 5 -1399.146 - P10000003 P10000001 P10000044
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Fixing errors W/ PRIMER >

 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 =X

Dismiss | Yiew... |0ptions...| Refresh | Action: update & remake r  Show all Write... ﬂ
Apply: Undo | All | Selected |Changed| Clear| Sel all |Se|ect| Show sel | m Set colu

£ |D | Type | Subtype | Part ID | Status | Error | Details | Diam | P1 Layer 2 | Layer 3 | Layer 4 | cohtact i< |
— CNX1 SPOTWEL 4 solids 9998 Bad Element wo Spotweldc 5 -1438.281  P10000043 P10000000 P10000037
CNX3 SPOTWEL 4 solids 9998 Bad LAYER -Co Onlyonela § -1367.704 P100m
. e Layer 1
CNX4 SPOTWEL 4 solids 9998 Bad LAYER -Co Onlyonela § -1348.509 Fiuu
. Update & remake
CNX8 SPOTWEL 4 solids 9998 Bad Element wo Spotweldc 5 -1365.643  P100C Sketch conx
CNX15 SPOTWEL 4 solids 9998 Bad Element wo Spotweldec 5 -1404.0 63 P100C Sketch FE
CNX16 SPOTWEL 4 solids 9998 Bad Inconsisten Inconsisten § -1340.14 6 P100C
i Show conx & panels
CNX17 SPOTWEL 4 solids 9998 Bad Element wo Spotweldc 5 -1275.359  P100C Empty conx
CNX18 SPOTWEL 4 solids 9998 LAYER -Co Onlyonela § -1195.257  P100( DeI:te conx
CNX19 SPOTWEL 4 solids 9998 All pairs of None 5 -1193.127  P1004
i Upd & remake (repos)
CNX20 SPOTWEL 4 solids 9998 LAYER -Co Onlyonela § -1190.346  P100(
. Upd & remake (swap)
| CNX30 SPOTWEL 4 solids 9998 Bad Element wo Spotweldc § -1437.66 5 P100C
' CNX31 SPOTWEL 4 selids 9998 Bad Elementwe Spotweldc § -1399.146 - P1(.'liﬁ_,|
Select PID
More... |
Change to... -
Sketch layer
Delete layer |
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Fixing errors W/ PRIMER >

 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

Dismiss | View... |0ptions...| Refresh | Action: update & remake r Show all Write... ﬂ
Apply: Undo | All | Selected |Changed| Clear| Sel all |Select| Show sel | m Set colu

Type | Subtype | Part ID | Status | Error | Details | Diam | P1 | Layer 1 | Layer 2 Layer 3 Layer 4 | contact i< |
— CNX1 SPOTWEL 4 solids 9998 Bad Elementwe Spotweldc & -1438.281  P10000043 P10000000 P10000037

LAYER -Co Onlyohela & -1367.704 P10000002
LAYER -Co Onlyonela & -1348.509 P10000002
Elementwe Spotweldc & -1365.643  P10000043 P10000000 P10000002
Sketch FE 3998 Bad Elementwe Spotweldc & -1404.0 63 P10000043 P10000000 P10000004
1998 Bad Inconsisten Inconsisten § -1340.14 6 P10000043 P10000000 P10000004
Show conx & panels
Empty conx 1998 Bad Element wo Spotweldc & -1275.359  P10000043 P10000000 P10000002
i : LAYER -Co Onlyonela & -1195.257 P10000002
Delete conx
All pairs of None 5 -1193.127 P10000002
Upd & remake (repos)
: LAYER -Co Onlyonela & -1190.346 P10000002
Upd & remake (swap)
! CNX30 e J998 Bad Element wo Spotweldc & -1437.56 6 P10000037 P10000001 P10000044
Y CNX3M SPOTWEL 4 solids 9998 Bad Element wo Spotweldc & -1399.146 - P10000003 P10000001 P10000044
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Boltconnections I Ous) ARl

™

Connections may be spotwelds or bolts.
Each type can be created interactively or
from a file. Bolt connections can be
“realized” as rigid patches or nodal rigid
bodies
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Boltconnections i Oasve /4

« Various bolt/joint connections can be created in PRIMER:

PRIMER

& R cR T
1 point : , : ; i E Zero length entities
Cylindrical : - i 7 i : (spherical joint &
Y E : E ! i Spherical ! discrete beam) are
tch + Full ! iDeformable | L oint | created at the geometric
Ea ! connection! beam i | l ' mid-point between
. i : i H ; layers for cylindrical
— i E i : i geometries. .
' m E ) : N6 E E E
1 point i — | E ! ' ¢
. i Ul | : |
Cylindrical B L ; .. and at the CONX
: ! i o ; : position for spherical
NRB E i et . : | geometries
RO E ;
1 point i :
' ! A '
Spherical : m : E |
1 ¥ \ I:
NRB \\ o
"3 14
2 point
Cylindrical i .
Defaiiabia Deformable Rigid beam Revolute joint
beam + NRB beam + patch
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7
PRIMER

% X

Other connection types — adhesive ‘ w

* Runs of solid adhesive can be created in PRIMER:
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Other connection types — adhesive ‘ W ,;),/

* Lines of spotwelds can be created in PRIMER:
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More on spoweelding il Oasvs 4

* |n 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
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Occupants

This section of the course is a reduced version of our separate
Oasys PRIMER training course, “Seat and Dummy Positioning
and Belt Fitting”
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 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
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RO 4T

« 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.

2. Left mouse click on the seat and drag the mouse across the screen.
3.  While moving the seat notice that the dummy also moves.
4

Notice the hands/feet are fixed.
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« After the occupant has been moved, the belt can easily be refitted
over the dummy in the new position.

Occupants

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

1. Inthe Tools menu, click Occupant->seatbelts.
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.
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Model modified
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e Often, it I1s 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”.

Select to compare to model 1.

4. Ensure that the Properties and
Geometries switches are on.

5. Click Apply.

Slide 162

YR ar e

M1:Main file M2:Main file

Read _|Merge |Delete Il
mm (o1 TV Modified?
|

Modified Model PREELLEGLTEIR LT NY . ..

Model modified?

Compare to:

original | File
Options _ {Neon model for Prime [N

Output to:

Screen | Clipboard |
File primer.mod ]

’7 Use names when comparing parameter fie

options for Part vs Part compare

\/ Calculate part masses
Geometries |[UNYl o0 | 100 |

Oasys
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Modelmodies IO 4

 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.

[ Whats modified? treeviewer = |X]
| RefreshTree |

FDIFFERENCES: Modified model M2 vs Original model M1
NODE 711
—1PART [4]
SIDIFFER [4]
CIM2IPART 237 [Property]
| M1IPART 237
SIM2/PART 353 [Property]
| M1/PART 353
=1 M2/PART 388 [Property][Geometry]
| M1/PART 388
SIM2/PART 401 [Property]
| M1/PART 401
SIMATERIAL [2]
ESIDIFFER [2]
i}mzrmm_mECEWlSE_LlNEAR_P LASTICITY 86

4
PRIMER

| MAIMAT_PIECEWISE_LINEAR_PLASTICITY 86
M2/MAT_PIECEWISE_LINEAR_PLASTICITY 195

| MAIMAT_PIECEWISE_LINEAR_PLASTICITY 195
[JCONNECTION [2588]
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Modelmodies IO 4

« Various options are available when right mouse clicking on one of
the differences:

— Details will print details of the differences found.

7
PRIMER
& 7

= ‘Whatsmodified?treeviewer [T X

FIDIFFERENCES: Modified model M2 vs Original model M1
NODE 711
—PART [4]
ZIDIFFER [4]
E1M2IPART 237 [Property]
| M1IPART 237
EIM2IPART 353 [Property]
| M1IPART 353

| M1IPART 388
EIM2IPART 401 [Property]
| M1IPART 401
= MATERIAL [2]
SIDIFFER [2]
=-M2IMAT_PIECEWISE_LINEAR_PLA|
MAIMAT _PIECEWISE_LINEAR_P
FIM2IMAT_PIECEWISE_LINEAR_PLA
| MUIMAT_PIECEWISE_LINEAR_P
[JCONNECTION [2588]
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WModelmodiied i Oasvs/4

« Various options are available when right mouse clicking on one of
the differences:

— Keyword will display keyword panels highlighting the differences
between the two cards.

CANCEL | HELP
UPDATE CHECK_ALL [l SKETCH ALL [ERAERRE

E "What's modified?' tree viewer jJE ‘

......

FIDIFFERENCES: Modified model M2 vs Original model M1
NODE [71]
=IPART [4]
ZIDIFFER [4]
E1M2IPART 237 [Property]
| M1IPART 237
EIM2IPART 353 [Property]
| M1IPART 353
FIM2/PART 388 [Property][Geometry]
| M1IPART 388
EIM2IPART 401 [Property]
| M1IPART 401
= MATERIAL [2] | CANCEL | HELP
SIDIFFER [2] | UPDATE | CHECK_ALL [ SKETCH_ALL
=-M2iMAT_PIECEWISE_LINEAR_PLA ;
M1MAT_PIECEWISE_LINEAR_P ‘
C1M2iMAT_PIECEWISE_LINEAR_PLA

| M1IMAT_PIECEWISE_LINEAR _| I

[JCONNECTION [2588]

......
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Model modified W/wzmgm)

« Various options are available when right mouse clicking on one of
the differences:

— Geometry differences between parts can also be checked and
contoured.

NODE DISTANCE

— 'What's medified?’ tree viewer =X 0.00
Clear | Sketch ‘ Blank | Unblank | Only | Autosca | Include | ? | 077
J Item moved between includes treated as difference 154
EIDIFFERENCES: Modified model M2 vs Original model M1 231
EINODE [71] 3.08
EIPART [4]
EIDIFFER [4] 285
CIM2/IPART 237 [Preperty] 462
M1PART 237 5.38
CIM2/PART 352 [Property] 6.15
M1IPART 353
T s I e
M1IPART 388 Sketch 769
EIM2IPART 401 [Property] Detalls 8.46
M1/PART 401 make SET_PART 9.23
EIMATERIAL [2] Parts -» table 10.00
EIDIFFER [2] Parts > geom l
EIM2/IMAT_PIECEWISE_LINEAR_PLASTIC Delete
M1/MAT_PIECEWISE_LINEAR_PLAST Blank
EIM2/IMAT_PIECEWISE_LINEAR_PLASTICI Unblank
MAMAT_PIECEWISE_LINEAR_PLAST Only
[JCONNECTION [2588] Keyword L v
Edit k
Copy M1 > M2
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Find
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« The “Find” function can be used to easily find entities in the model,
and see their surroundings.

Find M1/NCDAL_RIGID_BODY g
RESET WVIEW
Delete all models and read in [V Sketch item(s)
demo_car4.key. [ Set CN (if unset) to centre of sketched iterm
|7 Lahel sketched item
1. In the Tools menu, [w* Lahel nodes of sketched elem (on zoom)
click Find. Stare blanking | —m——
2. Select _ O”"’+ ;"Sitfcﬁ'f Ecl_gg?’
NODAL_RIGID_BODY | =0ty | GIEEH VS (7
in the selection menu. | W e SATINIEE
Choose the first one ™ Normal draw LLNODAL RGO,
in the list (1000874). | stipple
3. PRIMER will sketch | Wireframe eraw
the location of the
NRB with crosshairs.
4,  Turn on Volume.
PRIMER will show
entities within a
specified volume

around the NRB.
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Mass Properties
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Mass Properties W/ PRIMER )

« The “Mass Properties” function can be used to calculate mass
properties of selected entities.

Find

Mass Property Calculator

1. In the Tools menu, | Model 1 selected _|
click Mass Prop.

PLOT C of G
2. Select INCLUDE FILE Options for rigid parts —iSELECT ITE|H({]IJ|
in the selection menu. [/ Extra nodes Al Non 1101 gt 7
Choose [w* Slave parts [vis[K S
(22) bonnet2.key. Include attached mass o

J Deformable elems
J Rigid elems

£ OF VIS ELEMS
.. Inertia Froperties ..

3. Click CALCULATE.
PRIMER will calculate

INFORMATION =

mass properties of the I Centre at CofG [0 m—— = ]
include based on the DR SKETCH .:.ELEI._..EE.I PLOT C of G LIST & QUIT
Settlngs On the panel, 0000 UU . ”_L e Mass Properties for selected includes of model 1
and report the result — bonnet2 key sess S
' [~ Glohal axes [£d) honnet_co ¢ of G: 3.9856e+003 1.4883e+001 8.6725e+002
4. VarIOUS Optlons are - LD.C8|.8XES Inertia tensor:
) 1 Principal axes
available for how to cay 1.84432+003
-5.1763e+000 &.5501e+002

handle attached mass, 1.7123e+002 1.3811e+001 Z.6185e+003
and inertia
Ca|CU|at|0nS The following include({s) of model 1 are selected.

L I2Z: "honnetZ.key'

L ;
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Multi-Model Build
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 PRIMER can build multiple models, with an impactor in different
positions using information from a CSV file (e.g. pedestrian impact).

Multi-Model Build

1. Delete all models.

2. Inthe Model menu go
to Build, and change
the method to Build
from CSV targeting
file. Click Apply.

3. Click Read CSV to
read in “postion.csv”.

4. Click Make to read the
models into PRIMER.

5. The model contains a
simple bonnet and a
headform in a
reference position.

6. The panel contains
options for impactor
orientation and
depenetration.

Qasys

S-DYNA ENVIRONMENT

—i Model build from cav file [ 7] 'IJiXI
Read CSY Write Sy M Apply |
Diffcheck write includes

| Interactive model build |

Build:  PEDHEAD

Model: En-M\SimpIe_bDnnet.key |- Pick

Impactar: zan-M\simpIe_head.key |- Pick
Make

[w Qrient  M1N3is normal to impactor XZ plane
I~ node Marme14id1 Mameid?  MName3id3

! EP I

I Ccsys

[w Depenetrate

Type: Contact ¢ contact namefid

Method: XZ L head to honnet — Waodel build from csv file HB—_X
Wertical

Chin set namefid  <=none= Return ta main panel

Method: i Loadcases:

£ (for PEDLEG_LOWER 0.0

_ | Offset (for deployable bonnets)
Distance 0.0

Ciutput dir rimer_Intro_Course_Jan- 4 ||
Cutput name

—
| Sketch Pick
| You can view/edit/input target
points in the loadcase panel

\ I
/14 / 2\

Reporter individu

Reporter summa
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 PRIMER can build multiple models, with an impactor in different
positions using information from a CSV file (e.g. pedestrian impact).

Multi-Model Build

1. Un-toggle (turn off)
the Delete switch at
the top.

2. Click Apply.

3. Primer will
automatically position
and depenetrate the
impactor at the
specified target
locations. 6 new
models will existin
Primer, and master
files containing
*INCLUDE_TRANSFO
RM’s and references
to the includes will be
created (directories
C1-C6 have been
created).

*KEYWORD

$
$ DEFINE TRANSFORMATION cards
$
$
*DEFINE_TRANSFORMATION
1

487.78326

TRANSL 1350.0-111.62807

*INCLUDE
..\simple bonnet.key

$

*INCLUDE TRANSFORM

..\simple head.key

0 0 0

0.0 0.0

~ o o o]

$

$
*TITLE
c1
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Scripting
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PRIMER

Why write scripts within PRIMER? ‘ W

« 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
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PRIMER

Seping—_ JIROusy4

* 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.

P 0D P

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.
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Parameters
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*PARAMETER in PRIMER K Oasys 4

« *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.

PRIMER

*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
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 *PARAMETER is supported in PRIMER.

« Type “&” in the input boxes and a popup will allow you to select/edit/create a
*PARAMETER.

—] CREATE SECTION in model 1 E 'IJi X

‘ «pn :

— P” button switches the
SRR display of parameters in

Include: |M1 <Master file> |g

the panel from the
parameter name to the

| Create SECTION section (model 1) |

Lave! NG Title: underlying values.
Type: SHELL ~
RowiCol 1 2 3 4 5 6 7 8

SECID ELFORM SHRF NIP PROPT QRIRID ICOMP SETYP

S 2 | oo | o [ 00 J 00 0 J 0 |
T1 T2 T3 T4 NLOC MAREA IDOF EDGSET
Parameters in Model 1 :
GAUGE (R) 52 |

k3
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Functions not covered in detail in this
course
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Assign Mass W/ PRIMER )

 Massing up an assembly:

Input Required Mass

- CREATE A55IGN MASS in model 1 (=13
CREATE_ASSM \
Distributed mass
( N Create ASSIGM MASS {model 1) |

Create Assembly s added using
*ELEMENT MASS

[ Group meny Group 1D: SKETCH
ADD MASS TOGROUF | m rtotel mass 0.0545] SHOW CG
Trget Cofc: % [ ERION

Feset mass & CofG | Setmass on|y|

[ change mass and Cofs by changing entire aroup

_ | chenge mass and Cotis by chaning a subset of the araup OVER A H
Subgroup D: MiA SKETCH
Title:

Original mass and properties of group

SHOW CG
- IESEE
Q
|

Actual mazss:

\ ) actal cofe: % (R v
IR v

Inertia tensar: KK

IZZ:

- IEEN -
m

Inclucled mass from Part ertics  [EETIOSNN  SKETCH
[ crone> |
| <rone> |

SKETCH
SKETCH

Included mass from MRE Inertias

Excluced Fart Inertia & MNRE elements :

. J
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« 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 =X

Field type

Define the fields in the file

Field Hourglass type o

HG type
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Automatic assembly and loadcase control ‘ W/ PRI'I\/IER )

\\ | \\ . '

4 N
A,
A

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.
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| d loadcase control

— ———————————— = INCLUDE FILE FOR MODEL BUILD 7 eS|
. e |
Fersadal | Addnewtpl | Increment al Save ll Build Models | out | s —
EXPAND ALL | COLLAFSE ALL | SAVE DATABASE | HIDE THUMBMAIL S |
T ol [ it s D EMIOC OMFEREMCE/TEMF LATESY g SELECT AL | e L | e ————
: ! | [———
Filter [ ‘—- TR TENPEATE—CFECTOFENTT] TEMPLATE PANEL 1
4_|oadcases —» | Template: /data/DEMD/CONFERENCETEMPLATESindk_crash tpl |
e o0 5 @ m - -
Q| Q| ml xdl ao_l m| - g - o § ;'— Generated Database
@ g g % % % E § §| gl ‘2 %‘ _I_J— “Metro structure
§I % % E :E: E él §I gl 'E_ %I g |7 “wheels
L o R A S R S R R
A s ¢ [V vIvIVIVIVIVIV v
materials s J J J J J J J J J J J J |7 “rnaterials
closires W o (W W |V W [V | [V V[
b F v | W [ [V [V [V V[ [ |
Template Panel mane  F I |
drivetrain  F i\/ W | VW [V | W' |7 “elosures
corralcard o [ [V || |V [V [V [ [V |V
The Templates o 7712 Vvl )
- 120ms term P [ W v W [ v
show which L ommien v; [
. 29kph latera v
INCLUDE f||eS a.re g B4 kph weloc F v
o odb contact v
needed for each [ & coseure - v LRae
E o r VIV VIV
Ioad Case (=) bonnet conta. F | v
b roof crushi - F \/ Dat ab aS e
ihs barrier  F v
rear ece bar  F v .
tsarle * || The Database is a
side intrusi P v ] — “pos .
nhtsa bartie  F v .
TR “ iJ_ Control cards I I b rary Of al |
rigicd fronta F v, T‘+ ~Ioaricases
v 30 degreeri F v ! - = “post processing pOSSI b I e I N C L U D E
odhb post pro F | v | |_ i
| database iterns | |7 fl | eS
| | T §
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 Dummy can be positioned by = BTax
. Lo |I3urr. WASD U A . H-pt: 22498 233 326 4597 514.8377
— Rotating joints
— Dragging parts, restraining other parts | Rotate angles
[ [rag assembly
— Typing desired coordinates for H-point or other reference P e
pOIﬂtS 1: Lower Torso Tan|Tld T
— Positions saved to/from file T e
4: Upper lag laft T all|T T?
&: Upper leg right Tall|T|T|T
G: Lower leg left Tall|T|T|T
7: Lawer leg right Tall|lT|T|T
: Foot left ﬂﬂjT
a: Faot right TaII|T|T|T
10: “roke eft Tall|T|T|T
11: “roke right Tall|T|T|T
12: Upper arm left T all|T|T|T
12: Upper arm right Tal|T(T|T
14: Elbow left Tall|T|T|T
15: Elbowe right Tall|T|T|T
16: Lower arm left Tall|T|T|T
17 Loweer arm right T all|T|T|T
12: Wirist left Tall|T|T|T
19: Wirist right Tall|T|T|T
20: Hand left j
- 21: Hand right T|
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 Dummy can be positioned by = BTax
. Lo |I3urr. WASD U A . H-pt: 22498 233 326 4597 514.8377
— Rotating joints
— Dragging parts, restraining other parts | Rotate angles
[ [rag assembly
— Typing desired coordinates for H-point or other reference P e
pOIﬂtS 1: Lower Torso Tan|Tld T
— Positions saved to/from file T e
4: Upper lag laft T all|T T?
&: Upper leg right Tall|T|T|T
G: Lower leg left Tall|T|T|T
7: Lawer leg right Tall|lT|T|T
: Foot left ﬂﬂjT
a: Faot right TaII|T|T|T
10: “roke eft Tall|T|T|T
11: “roke right Tall|T|T|T
12: Upper arm left T all|T|T|T
12: Upper arm right Tal|T(T|T
14: Elbow left Tall|T|T|T
15: Elbowe right Tall|T|T|T
16: Lower arm left Tall|T|T|T
17 Loweer arm right T all|T|T|T
12: Wirist left Tall|T|T|T
19: Wirist right Tall|T|T|T
20: Hand left j
- 21: Hand right T|
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( ) ( ) ( )

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
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« 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
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Accept Accept and sawve changes

m Reject and undo changes

- Rotate Angles Explain Options..

1 [rrag Assemblies m

| T FPosition Points
J  Connection list

Add new point...

H-Foint
Current coord: 22000 22021985 5500

Tl -200.0 3202185 5500

rl'-.ﬂ-:n.re by delta:

Move to node: - Fizity:  Tx E

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).
« The mechanism can be positioned by dragging, or by typing in the desired
coordinates of “reference points”
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* 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.

= MODIFY MECHANISM 1 [ 7 P

Label Title

Assemblies

Contains 7

B |Sketch...
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Seat foam compression ‘ W/ PRIMER >

« 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.
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Instrument Panel Pendulum Impact ‘ W/PRIMEm

e 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
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*DATABASE_CROSS_SECTION’s can be grouped together in PRIMER to create load paths.
These can be viewed and contoured within D3PLOT.

AXIAL_FORCE
-110.00
-100.00
-90.00
-80.00
-70.00
-60.00
-50.00 [
-40.00 |
-30.00 |
-20.00 |
-10.00
0.00
10.00
20.00
x 1.0E+03

X

.
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PRIMER

Varwptoos | Ous)s4

« Various tools are available within PRIMER for zone markup, targeting
and muti-model setup:

FMVSS201u
(FMH) markup

FMVSS226
(ejection
mitigation)
markup

Pedestrian head/leg markup
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T tees

Blanking m Mechanism| Script

. rilgécgry IS used to rigidify selected parts of the o Metne o

[Ciipboard | Load Path [Orient |
Coat—[wacro Joter ]
« Example uses include replacing complex
deformable meshes with rigidified

Keywords T
Rigidify
M1:Main file

Model |Part tree

representations to reduce runtime.
* Rigid constraint clashes, tied contacts etc. are [ _d'_wf'“‘f‘““:f““‘“"*” ke
. » » . g . Iglar art of mode
all taken care of during the rigidification S TR R
p roceSS . New Labels at:
_ | user

_ — | mMaKE RIGI I«
_| model highest+1 & Non M Opt

[ layer highest+1 Filter Vis Key | S

_| layer first free OBJECT TYPE
. RESTART
_| layer highest free PART..
ELEMENT...
SET_PART...

Simplify and delete:

Default R -]
Default Y Jeellililii]

Rigia i NS
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T tees

[Aesign ms [Connestio [Mass Prop | Remove |
[Atached |Cutssct [Messurs |Riidfy |

. . . . m Mechanisml Serint
« Model units can be easily modified in PRIMER. |G ing |

Clisboard [Losd Path [orient__|

* |f you change the units system, all appropriate |Feprr—r—
fields are updated automatically to account for fereres :
the change.

Model  |Parttree |Rigidify

Units 12 B4

B T T K
o |0 | |

—|CHANGE U<
All| Non| 114 Opt]’

Filter ¥is Key_| S

OBJECT TYPE
RESTART

MODEL...
NCLUDE FILE...
ART TREE ASSEM

' III
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« Various basic meshing tools are available in PRIMER:

— Mesh surface drag tool to improve mesh quality
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PRIMER

Meshingtoos iR Ousys /4

« Element mesh creation:

— Standard shapes:
« Plate
« Cylinder
* Block
« Sphere/Hemisphere
— Standard creation methods
 Area
« Extrude
» Offset
* Ruled
— Standard modification tools:
« Split
« Combine
« Align normals
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Meshing tools W/ PRIMER >

« Coat Part — coat solids/shells with shells/segments:

—J57 File Keywords Tools Display Images Viewing Options Help Blank + PART (any type}v Key in: REY il - Teas |
st ms [Conmacte [Mazs rop [Femeve

[Atachsa [Cutsect [Mszsurs [Rigiaty |
[Blanking _[Fina___[Mechaniam/seript__|

[BOM_[Groups [ Meshing [Units |
[Gheck [ ncude [ Occupant xrefs |
[Cipboard |Load Path [Grent |
e o

Keywords v
Model Parttree  |Rigidify Units
Cut Sect QOptions

M1:Main file

Coat entity

Apply Restart

[ Coat solidishell (part) with shells |

Select SolidsiShells to coat
Part to create shells in
Shell option Segment option

make shells on .j.SELECT ELEQJ
_| External faces All| Non| 114 Opt|

Filter Vis Key | S
[~ Exposed faces

QBJECT TYPE
_| All faces

Coat:
_| Entire Part
[~ Elements
_| Face
z Grow face out? ?
& v Propagate
% Single face
Break angle {degrees)
200
— A Node plot | Li5]|Hir5][ShoSave [Lock |
JllPicked: P183
Successfully coated elements with shells m Timestep Fm
-mlﬁlgggjﬂnm
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Meshing tools

Create/remove holes in shell mesh:

e S

I I

o
o
3V
)
i
n
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Barrier positioning tool ‘ W/ PRIMER >

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-
Side Impact (Pole) Point)
FMVSS 214P: Side FMVSS 2;4D:
Oblique Impact Angled Side
(Pole) Impact
FMVSS, UN-ECE: [IHS:

Frontal Impact Side Impact (IRD)

(Rigid)

FMVSS 216A: EuroNCAP, FMVSS, IIHS,
Roof Crush UN-ECE: Frontal Impact (ODB)
FMVSS 301R:
IIHS: Frontal Rear Impact
Small
(MDB)
Overlap

O&lSyS Slide 201

S-DYNA ENVIRONMENT




1. Automatically create ‘star’ or ‘circular’ type folded bag in 3 steps

Circular

" PRIMER )

automatically creates /
unfol
( Select Parameters h

no.ofpoints (TR Mo. of foids
G 000 [LEUEI 500 |
unfoided o ([ENN Exterri o [NERTE
ntermalrad | TR Section style

sepation [N

Mesh with quacts andd trias

\
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@Y

2. Fold an existing mesh using PRIMER's step-by-step functions

(Define which parts the\
~ bag is comprised of I
Import existing mesh = FIRBAGS FOX Begin Folding*

4 )

DISMISS AFFLY HELF

Selected model 2

Macel icd:

Oricyanni icd:

\

Title:

Define the parent model id, and also

the label of thiz ORIGAMI definition \ j

Then use AFFLY to define its content

< _J/

*If an existing mesh is used, the fold lines must be already defined
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Airbag folding ‘ W/ PRIMER )

3. Use PRIMER’s mesh-free function to fold an existing airbag shape
or automatically create a circular airbag

~ y ) [pR|MER automatically )
Import existing or auto- (Roqi : o)
P L re-meshes existing mesh Begin Folding airbag

create circular mesh regardless of mesh

S ~/

\_

A\ =~/

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 ‘ W/ PRIMER )

Unfolded View Unfolded Bag
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Mesh Independent Folding example W/ PRIMER )

nfolded View 1st Fold: Forward

SISES
AVAT A g
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Mesh Independent Folding example ‘ W/ PRIMER )

Unfolded View 2nd Fold: Reverse
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Mesh Independent Folding example ‘ W/ PRIMER )

r N r N
Unfolded View 3rd Fold: Forward Subset
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Mesh Independent Folding example ‘ W/ PRIMER )

r N r N
Unfolded View 4th Fold: Reverse Subset
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Mesh Independent Folding example ‘ W/ PRIMER >

Unfolded View 5th Fold: Reverse
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Mesh Independent Folding example ‘ W/ PRIMER >

Unfolded View 6th Fold: Forward
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Mesh Independent Folding example ‘ W/ PRIMER >

r N r N
Unfolded View 7th Fold: Reverse Subset
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Mesh Independent Folding example ‘ W/ PRIMER >

r N r N
Unfolded View 8th Fold: Forward Subset
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 9th Fold: 90deg Reverse
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 10th Fold: 90deg Forward
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 11th Fold: 90deg Rev. Subset
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 12th Fold: 90deg Fwd. Subset
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 13th Fold: 90deg Forward
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 14th Fold: 90deg Reverse
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 15th Fold: 90deg Fwd. Subset
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Mesh Independent Folding example ‘ W/ PRIMER >

4 ™ 4 ™
Unfolded View 15th Fold: 90deg Rev. Subset

- J - J

Time taken: 20minutes
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Oasys PRIMER
A Training Course for New Users
September 2014

EF]

File

Keywords  Tools  Display

Images  Viewing  Opfions  Blank v PART Ganytpe) v

[ LS-DYNA
I NASTRAN

_I IDEAS . Read any
| PATRAN *INCLUDE files
o

o

0

SAP2000
RADIOSS
ABAQUS

LEGEINIA S (First free)

ol
g | ¥ |

v _A | 3|
R <Y [ > [Tret & |
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