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Introductions.
Purpose & overview of Oasys PRIMER.

Focus - Model Checking and QA.
« Core model checking tools.
» Other PRIMER tools used for checking models.
* Tools which maintain the model integrity.
« Customisation of checking.
 PRIMER integrated with post-processing tools.
Summary.
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LS-DYNA, Oasys and ARUP

« We distribute LS-DYNA in the UK, India and China, and have over 30
years experience of working with LS-DYNA and LSTC.

 We have access to the LS-DYNA code which allows us to develop our
own functionality for use by ourselves and for our clients, as well as
fully understanding all LS-DYNA keyword data.

* We provide LS-DYNA support to clients around the world which helps
us develop a deep knowledge of LS-DYNA, and understand the trends
in it’s use, as well as trends in automotive CAE.

3 PRIMER
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Oasys — The software house of Arup
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Oasys — The software house of Arup ‘

PRIMER
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Purpose of Oasys PRIMER

« 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.

Oasys

PRIMER

~10%
data
loss

Typical
Pre-processor

~90%

data

[ Hand editing ]

LS-DYNA Model

|

Typical pre-processor for
mesh generation only

|

No data
loss

Oasys PRIMER
LS-DYNA Model

100%

data
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Model Checking + Ensuring the
Integrity and Quality of Your Model
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LS-DYNA Model Checking ‘

Pre-Analysis Checking durin Post-Analysis
y > g g > y
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LS-DYNA Model Checking ‘

Pre-Analysis

Checking
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Core Checking Features
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Checking Models

CHECK D NAZD MODEL [ >

- Toos ] RECHECK | AUTOFIX
Check (madel 1) |
Total no 427 4180 2609
Entity type (Mol # errors #warn # fizable
AIRBAG 4 u] o o
CONSTRAINED F 1391 18 u] o]
CONMECTION P 2588 ] 2588 2588
Model  |Parttres CONTAET P 3 1 y 0
CONTROL - 10 ] 1 1
DATABASE L 27 u] o o
LEFINE = 18 a o o
ELEMENT F- 537774 364 1450 1
HOURGLASS B 8 u] o o
INCLULE FILE P 3 ] u] u]
MATERIAL L 221 12 o2 Fi
NODE P 2o05449 & 2 2
FART - 373 =] 47 2

o Frorwesviewsr  IX]|

Rechad | Clear list -Earror mode -=item mode | '?l

Autofix Delete Sketch Blank Unblank anly Autosca

PRIMER has over 7000 /| Desror
individual checks I ONSTRAINED (1)

RIGID_BODIES: Separation of rigid bodies exceeds user definad 1
[FIHODAL_RIGID_BODY (23

FHRE: nodal rigid body clashes with constrained type spotweld (3
4+ NRE_SFC: Dimensions of nodal rigid body exoeed user defined
ONNECTION (1)

Oasys Slide 11 Oasys Ltd
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Checking Models ‘

Recheck| Clear | show tags| list -=Errar mo
Autofix . Delete  Sketch  Blank  Unblank  Only  Autosca
¢ EIERROR

EICOMSTRAINED (1)
| RIGID_BODIES: Separation of rigid bodies exceeds user defined toler User-defined check to catch possible modelling error |

S MODAL RIGIDE BODY )

IH F MEB: nodal rigid body clashes with constrained type spotweld (8] “multiple constraint” error

EMNRE SPC: Dimensions of nodal rigid body exceed user defined maxir User-defined check to catch possible modelling error

FLCORRMECTICMN (1)
E Connection is invalid 77 Faults with connections can be fixed using Connections Table
=] CONTACT (1)
Constrained type SPOTWELD contact does not allow rigid parts (1) “multiple constraint” error |
= DEFINE_CURYE (1)
|= Load-curve referenced but not defined (1) Missing data — will stop LS-DYNA |
=1 BEAM (1)
B [ spotweld is too close to another on same part (351) (Spotweld beam) quality checks
= MATERIAL (3)
el )2l b GUEs Gt ef el siess v <SR Faults with material data that (in our experience) can
FHMAT 24/123: <LCSS= curve does not begin at strain X = 0.0 (B) cause trouble in LS-DYNA
A MAT 24/123: table curves cross at strain = EPPF (1)
EIMNODE (2)
I_tu:ie on rigid part clashes with constrained tj,rpe spotuweld [3) “multiple constraint” error |
FF node is nat in same include as element (2)

Oasys Slide 12 Oasys Ltd
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Checking Models ‘

Hecheck| Clear | shnwtaga| list -zerror mode  [EECT N
Autofix . Delete  Sketch  Blank  Unblank  Only  Autosca
HERROR
EIWMWARNING
I CONTROL (1)
FF SHELL: Soring flag for degenerate quads <itrist/esot= is not =1 (1)
=1 BEAM (3)
[ (spotweld) beamn length is greater than maximum allowed size (1014) (Spotweld beam) element quality checks

# Beam is part of a spotweld which is longer than maximum allowed length (351)
F [spotweld) beam length is less than minimum allowed size (74)

=} SHELL {1}
HF Duplicate Shell - overlaps existing shell of same part (13

= MATERIAL (2)

HF MAT 287123 yield_strea; frqm =LCES> curve over rules SIGY () Material type 24 - warnings
FMAT 241123 curve discretisation may lose data (BE)
EJPART (4)
[ elements of rigid part are not continuously meshed (32) Discontinuous rigid body — could be a mistake?
EF Part contains elements in different include file (1) Model badly organised
%age added mass an part exceeds allowed percentage (1.2)
[ %age added mass on spotweld part exceeds allowed percentage (2 User-defined quality check — mass-scaling

Oasys Slide 13 Oasys Ltd
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Mesh Quality
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Meshing Quality Tools ‘

 Various meshing quality tools are available in PRIMER:

» Check for elements that don’t meet specified criteria.

« Contouring of elements according to quality, and also contouring of elements
that fail the specified criteria.

* Moving nodes, both manually and automatically to improve element quality.
« Ability to split and combine elements, and also to check and align normals.

Oasys Slide 15 Oasys Ltd
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Writing out a model
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Writing out the corrected model ‘

herge

(m TH
(EyEy}

| MASTRAN

| IpEAS

| PATRAN

1

r

e Wi d

Faormatted

Dasys 9.1

Advice

Model Write:

Oasys

PRIMER

To write out the model, use
Write from the main model
menu.

Give afile name. As the
model has INCLUDE files,
this will be the master
keyword file.

Press Next >>> to move to
the next menu

Set the desired Version of
LS-Dyna. Input data not
valid for this version (e.g.
new KEYWORDSs) will be
omitted and a warning
message printed.

Pick the Select Files option
—to choose which INCLUDE
files are written in the next
step

After selecting all the
required options, press
Apply

Slide 17

Pre-output check

Fewviewn

Pre-out Clesan up Check

oa_pref file

Pre-output check |
r_FDptil:unsz r_fll:umpress |

P I—nl format -

rGeneraI rf Options

Sersion: I R10.0

Includes: _| Datanot weritten oL 1
1 In sub-directory ] Absolute
_| Merge -= Master [ Relative
_1 haster file only [ Unix
_| == master dir 1 Wincovys

|F Suppress reference to unscanned includes
v Wirite existing ANCLUDE_PATH

[ASCI keyweord file, uncompressed)

Oasys Ltd

The Software House of ARUP




Writing out the corrected model ‘ Running model

in R7.1.3, LS-
DYNA will likely
not run
*KEYWORD 1 =—» R6
*KEYWORD 2 =—» 960
LS-DYNA Model
*KEYWORD_3 —» RY
*KEYWORD 4 —» R9 X

Version keyword was
introduced into LS-DYNA

Oasys Slide 18 Oasys Ltd
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Writing out the corrected model ‘

—| SELECT INCLUDE FILES TO WRITE

EXPAND ALL | COLLAPSE ALL | HIDE THUMBHAILS | Model W”te Contd
SELECT ALL | UMSELECT ALL |
| rinamotes 1. Either click the boxes to tell PRIMER which
| 20 rous n ree 42t INCLUDE files to write...
2. ...or ask PRIMER to Find modified INCLUDE files.
— This process will take one or two minutes as
B PRIMER compares with the files previously read
off disk.
%n 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

““output_requests? key

“general_contacts key

= LISTING =11
H e & m Save-=File Skip to end

M2: CONSTRAINED RIGID BODIES (CNST 34) iz different
Ml: MATEREIAL (MAT 226) has changed (walue different row 1 col 5 '0.00000e4+000"'<=>"'4d, 00000e4+002")

D"b"d‘f_“"“h_"“e'ds"‘-ke!’ [o Ml: MATERIAL (MAT 226) has changed [walue different row 1 col 7 '1.00000e+000'<=>'0.00000=+000")
| —_—— H

T_‘

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

I Continue

““suspension2 key

Oasys Slide 19 Oasys Ltd
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Writing out the corrected model

— SELECT INCLUDE FILES TO WRITE [~ [l
’ .

EXPAND ALL | COLLAPSE ALL | HIDE THUMBHNAILS |

SELECT ALL | UNSELECT ALL |

RENAME/INC | Find modified |

<0 roves in tree data ‘

. M richardirichard\b OWNLOA, *R_TRAININGWODEL_FOR_TRAIMING:,

- SUB-DIR RENAME

“control_standard2 key

Model Write contd.:

| ~outputequesicz ey 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.

“general_contacts key

DEL_FOR_TRAIMIMGANCLURE_FILESABI

Oasys Slide 20 Oasys Ltd
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Model modified

S Back to Contents Oasys Ltd

PRIMER

ware House of ARUP



Model modified

o Often, it is useful to see differences between models

M1:Main file M2:Main file

Create _[Copy __[Renumber Utities |
Read _[Merge |Delete It
mm ey Modified?

Apply Model modified? |
| Modified Model PRUELLETTEIRLIANY ...

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

Output to:

Screen | Clipboard |
File primer.mod

\/ Use names when comparing parameter fie

Further options for Part vs Part compare

\/ Calculate part masses
Geometries |[IN S oo M 100 |

’7 Auto filter Parts for geometry comparison

Oasys Slide 22 Oasys Ltd
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Model modified ‘

» Differences between the two models are shown in a tree view.

 PRIMER gives you information about differences in keywords, as well as
additions/subtractions of entities between models.

—i "What's modified?’ tree viewer |-|Ji X
Clear Delete Sketch Blank Unblank  Only Autosca| Include |7|

J Item moved between includes treated as difference Refresh Tree

CIDIFFERENCES: Modified model M2 vs Original medel M1
NODE [71]
E1PART [4]
=IDIFFER [4]
SIM2IPART 237 [Property]
M1PART 237
= M2IPART 353 [Property]
M1/PART 353
E1M2/PART 388 [Property][Geometry]
M1/PART 388
= M2IPART 401 [Property]
M1IPART 401
EMATERIAL [2]
=IDIFFER [2]
EIM2IMAT_PIECEWISE_LINEAR_PLASTICITY 86
M1MAT_PIECEWISE_LINEAR_PLASTICITY 86
= M2IMAT_PIECEWISE_LINEAR_PLASTICITY 195
M1MAT_PIECEWISE_LINEAR_PLASTICITY 195
[JCONNECTION [2588]

Oasys Slide 23 Oasys Ltd
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Model modified

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

» Details will print details of the differences found.

—] 'What's modified?' tree viewer =_Ix
Clear Delete  Sketch  Blank Unblank Only  Autesca | Include ﬂ
J Item moved between includes treated as difference
EIDIFFERENCES: Modified model M2 vs Original model M1
INODE [71
PART [E; ! INFORMATION =X
“IDIFFER [4] "
IM2IPART 237 [Property] Details for MAT PIECEWISE LINEAR PLASTICITY 86
M1IPART 237 - = —
M2IPART 353 [Property]
M1/PART 353 available actions M2: MATERIAL (MAT 86) has changed (value different row 1 col 4 '2.50000e-001'<=>'3.00000e-001')
Z/M2PART 388 [Property][G tryd Sketch T |
MAUPART 388 L Detals | - I =
£ M2IPART 401 [Property] nfa
M1IPART 401 nfa
ZIMATERIAL [2] nia
IDIFFER [2]
BT ricoewise Lnear PLASIIICITON — =
M1/MAT _PIECEWISE_LINEAR_P Unklank
£ M2/MAT_PIECEWISE_LINEAR_PLA Only
M1/MAT _PIECEWISE_LINEAR_P Keyword
JCONNECTION [2588] Edit
o Xref |
Copy M1 > M2

Oasys Slide 24 Oasys Ltd
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Model modified

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

differences:

cards.

Keyword will display keyword panels hlghllghtlng the differences between the two

'What's modified?' tree viewer

1=

Blank  Unblank

Clear Delete  Sketch
J Item moved between includes treated as difference
EIDIFFERENCES: Modified model M2 vs Original model M1

[INODE [71]

SIPART [4]
LIDIFFER [4]
LIM2IPART 237 [Property]
M1PART 237
CIM2IPART 353 [Property]
M1/PART 353 available actions
[IM2/PART 388 [Property][Geometry] Sketch |
M1/PART 388 Details
= M2IPART 401 [Property] nia
M1PART 401 nia
SIMATERIAL [2] nia
IDIFFER [2]
NIy Blank
M1IMAT_PIECEWISE_LINEAR_P Unblank
CIM2IMAT_PIECEWISE_LINEAR_PL. Qnl
M1UMAT_PIECEWISE_LINEAR_| Keyword
CJCONNECTION [2588] Edit
o xref |
Copy M1 > M2

Oasys

PRIMER

Only  Autesca | Include ﬂ
Refresh Tree

Slide 25

Keyword: M2IMATERIAL =X
CANCEL RESET_ALL HELP Kolld:
ormaF
UPDATE CHECK_ALL SKETCH_ALL
Sln‘ﬁ|€
Keyword M2 MATERIAL (1/0 mod) [Loae=
Filter by: MAT  <auto> ‘ <aute> | <aute> ‘
XA
1# [SITZTTM® Incl | Suffices | MID || RO E| E E| PR F| sisY F| ETAN | FAL F| TOEL  F|[
X c F| P F| Lcss LcsR P F [
EPS1 f| EPS2  f| EPS3 | EPs4a f| EPS5 f| EPS6 | EPST | EPS8  f|[
ES1 F| Es2 F| ES3 F| Es4 F| ESs F| Es6 F| EST F| Ess Ell
48 r|misc "MAT 02, 8 . 7.89E8 210000.0 0.25 250.0 0.0 00 0.0
00 0.0 5 n 0 + 00
0.0 0.0 00 0.0 0.0 0.0 00 0.0
0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
= Keyword: MIIMATERIAL H=_IX
CANCEL RESET_ALL HELP Y=
PgrmaF
UPDATE CHECK_ALL SKETCH ALL [RRAeRl
\ Keyword M1 MATERIAL (1/0 mod) | |a![“’?uE
Filter by: MAT  <auto> ‘ <autox | <aute> ‘
v XA
1% [CIYTITM Incl | Suffices | MID 14| RO |l E F| PR F| sieY  F| ETAN | FAL F| TDEL F|[
c F| P F| Lcss LCSR VP F [
EPS1 f| EPS2  f| EPS3 F| EPS4 f| EPS5  f| EPS6 | EPST F| EPS8  F|[
ES1 F| Es2 F| ES3 F| Esa F| EsS F| Ess F| ES7 F| Ess Fll
48 rfmisc *MAT 02, 86 . 7.89E9 210000.0 03 250.0 0.0 00 0.0
0.0 0.0 5 a 0 < 00
0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
0.0 0.0 00 0.0 0.0 0.0 00 0.0

Oasys Ltd
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Model modified

 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 modified?' tree viewer =_Ix 0.00
Clear | Sketch ‘ Blank | Unblank | Only | Autosca ‘ Include ‘ ? | 0.77
J Item moved between includes treated as difference 1.54
EIDIFFERENCES: Modified medel M2 vs Original model M1 231
EINODE [71] 3.08
EIPART [4]
EIDIFFER [4] 3.85
SIM2IPART 237 [Property] 4.62
M1/PART 237 5.38
SIM2IPART 353 [Property] 6.15
M1PART 353
| BHaPART S PropertfGeometn)  JRVETTUNETN o
M1/PART 388 Sketch 769
=IM2IPART 401 [Property] " Details | 8.46
MUPART 401 make SET_PART 9.23
EIMATERIAL [2] Parts -» table 10.00
EIDIFFER [2] Parts -> geom .
FIM2/MAT_PIECEWISE_LINEAR_PLASTIC Delete
M1UMAT_PIECEWISE_LINEAR_PLAST Blank
CIM2MMAT_PIECEWISE_LINEAR_PLASTICI Unblank
M1UMAT_PIECEWISE_LINEAR_PLAST Only
[1CONNECTION [2588] Kot z .
Edit k
Xref X
Copy M1 = M2

Oasys Slide 26 Oasys Ltd
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Contact Penetration Checking and
FiXing
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Penetration checking ‘

- PEN CHECK M1/CONT2 [

Check visible

Contact Penetrations:

1. “Penetration” means that a node is too close to an element, All segments of contact checked
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 AUTOMATIC_SINGLE_SURFACE
. . <No title defined=
2. “Crossed edge” means an intersection of one element plane
with another selectparts selnone | sel all | sel xedge|
3. PRIMER understands the different methods of defining contact P8231:P8710 (5 x-edges 6 pens)

1 * *
thickness, e.g. SST on *CONTACT, or on *PART_CONTACT. P8710:P82151 (0 x-edges 108 pens)

4. PRIMER tries to use the same equations as LS-DYNA to P8712:P82151 {0 x-edges 76 pens)
determine penetrations.

penetrations magnitude >=_ m

sketch | unblank | recursive |

contour penetrating | RV AR E TR EETIE]
cT | 3| | WIRE ‘ X'ed: 5 vis 5 total

Min: 3.2391e002

Element detail| Beams on x-edge|

Sum: 4.9069e+001

Oasys Slide 28 Oasys Ltd
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Penetration checking

PRIMER can check for contact
penetrations and crossed edges.

Crossed edges are when we have
intersecting parts.

Penetrations are when parts/elements
are too close.

Oasys
PRIMER

Slide 29

Intersecting parts
(“Crossed edge”)

Parts too close
(“Penetration”)

Oasys Ltd

¢ House of ARUP
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Penetration checking

M=%

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

Include: W1 <Master file=

N:7IC_SINGLE_SURFACE [N RS e e
_OFFSET _THERMA| _THERMAL d:- .
Caontac
_SMOOTH |  _MPP | MPP B Contact

SLAVE SIDE MASTER SIDE Fen check

Set type (sstyp)

Part set (ssid) m Segrn set (msid) nones i Sketch | Renumber

Set type (mstyp) 0

Box id (sboxid) Box id (mboxid) 0

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

Thickness wvalue ( m Thickness walue [ 0. - =
FILTE HE

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

Faorce output flag (s =S

Friction attributes General attributes

Static friction (fs) “iscous damping m

Dynarmnic friction m Birth time (bt): “
Fric Decay coeff m Death time (dt): m

“Wiscous friction [ m Smmall pen chk (p m
“iscous fric fac [ m

Oasys i Oasys Ltd
P R I M E R The Software House of ARUP




Penetration checking ‘

Show Penetrations

CT m =] MiIRE

FI}{\

e

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.

Oasys Slide 31 Oasys Ltd
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Penetration checking ‘

The pairs of parts that interact (penetrations or crossed edges) are PEN CHECK M1/CONT2 =X

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

All segments of contact checked

2 AUTOMATIC_SINGLE_SURFACE
<NMNo title defined>

select parts selnone‘ sel all ‘selxedge|

P2231:P2710 (5 x-ecges 6 pens)

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

penetrations magnitude >=_ m

sketch | unblank ‘ recursive |

UICITELLE L P en: 6 vis 190 total
CT ‘ 3| ‘ WlRE| X'ed: 5 vis 5 total

m Min: 3.2391e-002
FIX Max: 1.1148e+000

K Element detail‘ Beams on x-edge|

Sum: 4.9069e+001

Oasys Slide 32 Oasys Ltd
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Contact penetrations - Settings ‘

Oasys

PRIMER

PEMN CHECH
0.032
0.118
0.14949
0.282
0.365
0.444
0532
0.B1S
0.5949
0.782
0.865
0.848
1.032
1.115

Call up the Settings panel

PEN CHECK M1/CONT2 IIJJJ

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-ecdges 6 pens)
PE710:P22151 (0 x-edges 108 pens)
P8712:P82151 (0 x-edges 76 pens)

penetrations magnitude >=_ m

sketch ‘ unblank | recursive ‘

contour penetrating  [PNREIRTREARCC]
S| | I ed: 5 vis & total

.

Min: 3.2391e002
Max: 1.1148e+000

Sum: 4.9069e+001

Levels...

Element detail| Beams on x-edge‘

Oasys Ltd

The Software House of ARUP




Contact penetrations - Settings ‘

In the Settings panel, the different displays
(penetrated elements, penetrating nodes,
crossed edges) may be turned on or off, or

Fenetration wectars DREAH

Fen elems: s labelled. Drawing the elements with their Contact
Thickness can sometimes help to visualise why
Fen nodes: D RAMN LABELS DISTANCE there is a penetration.

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

Oasys Slide 34 Oasys Ltd
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Contact penetrations - Settings ‘

Penetration vectars DRAWT Try turning off Crossed edges,

Labels | press UPDATE.

Labels | Distance | Before proceeding to the next
step, turn the crossed edges
back on, and turn off “As Thick”.

Pen elems:

Pen nodes:

Crossed edges MOT _DREA

='d elems: Dirawen Labels A thick

Oasys Oasys Ltd
PRIMER

The Software House of ARUP




Contact penetrations - Settings ‘

o Iv.roZ il W A-BUyYcs 1o peris)

The LS-DYNA control flag IGNORE is
P8712:P82151 (0 x-edges 76 pens) 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

penetrations magnitude >=_ m now displays only penetrations greater than
0.2mm
sketch unblank | recursive |
FEM CHECK FEMN CHECE
0032 0.200
0116 0270
0.199 I 0.341 I
0282 0411
0365 0481
0449 0552
0.532 - 0g/22 -
0E15 0.693
0699 0.763
0,782 0833
0865 0.904
0948 0.474

1.044
1.115

1.032
1.115

Oasys Oasys Ltd
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Contact penetration ratio ‘

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

PEN CHECK M1/CONT2 [2] =X

Check visible

| All segments of contact checked |

2 AUTOMATIC_SINGLE_SURFACE
<No title defined:
selectparts sel none sel all sel xedge

P8231:P8710 (0 x-edges 4 pens) |

ratio thickness rem <=_ ﬁ

sketch | unblank ‘ recursive ‘

contour penetrating

i Pen: 4 vis 4 total
CcT ‘ sl | WIRE | No crossed edges
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Crossed edges - Fixing

— PEN CHECK M1/CONTZ [» PN

- PEN CHECK M1/CONT2 B X

Check visible

| All segments of contact checked |

2 AUTOMATIC_SINGLE_SURFACE
<Nuo title defined:
select parts  selnone | sel all | sel xedge|

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

penetrations magnitude >=_ m

sketch ‘ unblank ‘ recursive ‘

contour penetrating [ RN KRR K[ 51

cT ‘ | ‘ WIRE| X'ed: 5 vis 5 total
Min: 2.2175e001
Max: 1.1148e+000
Sum: 3.4155e+001

Element detail‘ Beams on x-edge‘

Settings...

Oasys

PRIMER

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 N1N2ZN3

_| 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.

Oasys Ltd

The Software House of ARUP




Crossed edges - Fixing

- PEN CHECK M1/CONT2 B X

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

confirm the node selection.

‘ Select nodes to move ‘

Apply fix Undo last Undo all

P8231:P8710 (5 crossed elements) |

There is a choice of manual (e.g. dragging) or automatic
methods to calculate the movement of each node.

LS | s tings...

™ Auto fix

| N1>N2 x|

_| Normal to shell AL —“Jﬂ
_| Mormal to N1MN2N3 Picked 3 NODE(s)

_| Along vector Drag

sketch selected nodes | clear node selection| P11 442667

[ penetrating nodes P11 442666

Oasys i Oasys Ltd
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Penetrations — Manual Fixing ‘

— PEN CHECK M1/CONT2 [2 ]

Check visible

‘ 1 nodes selected to fix ‘

Crossed Penetrating
Apply fix Undo last Undo all

Status
cT|Lst || #cross
WRE | #oen
W Max 1.11e+00
Min 2.22e001
Sum 3.42e+00

ignoring pens < 2.390753E-2

_ | Auto fix Shell:

| N1 > N2
[ Mormal to shell

_| Normalto NINZN3  Dist:

_| Along vector Drag |

ADD nodes to fix REM nodes from fix

sketch selected nodes | clear node selectlon|

[ nenesatratinn nadeas

Oasys

PRIMER

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

Pick this shell

Slide 40 Oasys Ltd
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Penetrations — Automatic Fixing

List Errors

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

Run Checker

\ lteration 4/10

Switch to Automatic Fixing. Press Apply.

Status
CT | Si

Iax pen
etting .
- felin pen
Sum pens

Characteristic length =

Murm crossed

WIRE Mum penetrati

Indo

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.

9652591 (pens < 4.826

hanual fixing

= | Select

3 |
i

& | Select

Allow worse pens

PRIMER

% to move each iter

MNurnber of iterations gl

Oasys Ltd

The Software House of ARUP
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Penetrations: Crossed Edge Fixing ‘

—iq]:| PEN CHECK M1/CONT2 H -|Ji><|

Check visihle

‘ 10 nodes selected to move ‘ PICk one nOde

Other nodes are
selected

automatically
Apply fix Undo last Undo all

P8700:P82151 (13 crossed elements)

¥
L, ]
*
*—a
¥
X
X Xy
* o
a | s | wee | XIS .
=
[T Auto fix
| N1-= N2

_| Normal to shell
_| Hormal to H1N2N3 . »” . . .

Pick & propagate” allows user to pick one node; PRIMER then automatically
_| Along vector

oAy selects all the other nodes that are on the same side of the Crossed Edge.

Pick & propagate Pick, propagate &fix| Selection can be adjusted using ADD, REM
ADD nodes to fix REM nodes from fix Fixing the selected nodes is a separate operation. The usual methods are
H 113 Tw??) 66 ”
sketch selected nodes | clear node selectiun| avallable’ e.g. Auto fix ’ Normal to shell , ete

Oasys
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Penetrations: Crossed Edge Fixing

— 95 PEN CHECK M1/CONT2 |jJ&_
[ vismiss | Chackall_| optons._|

| 10 nodes selected to move ‘ Pick one node

Apply fix Undo last Undo all

P8700:P82151 {13 crossed elements)

auto

a | s | wee |SIIXN

Auto fix

N1 > N2

Normal to shell

Normal to N1NZN3

Along vector Dra . . . .

2 “Pick, propagate & fix” allows user to pick one node; the selection of other

Pl e nodes that are on the same side of the Crossed Edge, and the fixing, are
ADD nodes to fix REM nodes from fix

both performed automatically in a single operation

sketch selected nodes  clear node selection

Oasys
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LS-DYNA Model Checking ‘

Checking during

the analysis

w QOasys Slide 44 Oasys Ltd
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Reading LS-DYNA Output Text Files
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LS-DYNA Output file reader

Read Dyna S
= Dyna output tree viewer

m ->item mode I list show tags | wamings LJ
Read Dyna output Sketch | Blank | Unblank | Only

i [E1mes0000
Apply to model: _ [1ERROR [0]
= EIWARNING [19]

FIKEY +846: *CONSTRAINED_JOINT_... X068 300K is duplicated. .
Cutput files found: [ STR+279: please check warpage angle of element messages in file -

[#] STR+282: warpage angle of ele o0 YYYY degrees.
= Rage-ang Actmn for Selected - g

“ Select/Deselact all [ STR+289: Number of elements Sketch
if
{ “ d3hsp [E}STR+339: nodal contact forces : St
- E1CONTACT 3]

Dyna file directary RISl EE

v/ messag 200 (Frontal Intrusion S Elagk
300 (Side Intrusion Spri

“ mes0000 400 {Rear Intrusion Spri Only

\/ mesd001 35690 (Exthaust Rear Fe Clip Add
91000 {(Fender adhesive Clip Rerm

J mes0002 92000 (Rear Armature S Clip Replace

Keyword
Edit
Href

200300 (Coo

LS-Dyna output files from the selected
directory can be interrogated for errors,
warnings or other data. If the associated
model is loaded, entities to which the
output message refers can be
manipulated.
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Visual Checking Features
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Contouring
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Visual Checking - Contouring ‘

Contouring Matl Props, Yield Stress. YIELD STRESS

250.00

Can you see the error? The part highlighted should be high-
strength steel — purple, like the part on the other side. 26154
273.08

284 .62

CONTOUR PLOTS
Timestep
Shell Thi
Shell Normals
Bem Props P
Mass Scale

L
|

=
— SR A
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Attached
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Visual checking — Find Attached ‘

sz Display Images  “ewing  Options | Only T PART (any type) T

Attached

Save current Restare saved
Attach opts: Beam 3rd nodes Beam FID'=s
Under Tools, press ATTACHED. In the m Rlecursive
attached menu, press APPLY. PRIMER Defarmable: Attached part Single elems
finds and displays any entities joined e Single elems |

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.

Find attached thraugh: Al off)

MHode
Beam
Lrizcrete

Accalarometer

Constrained

[atabaze

o

et
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Visual checking — Find Attached

Press APPLY a few more times. e o =L g O ¥ PART Gmytype) ¥
Elements of the panels attached to the
spotwelds appear.

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

part appears. '

current

Attach opts: Beam 3rd nodes Beam FIk's
R ecursive

Creformakble: Attached part

Single elems

Rigid: hole part Single elems

Find attached through:

Maode

Beam

Lrizcrete
Auicelerometer

Constrained

[ratabaze

o

et
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Visual checking — Find Attached

awls  Display  Images  ‘ewing  Options  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.

Attached

Attach opts: Beam 3rd nodes

Finally, press R to reverse the

blanking. Any loose part will now be Deformable: Single elems
displayed. These need to be fixed to Rigid: Single elems
the car. Find attached through: [All om)
Mode
! Beam
Lriscrete

Accalaromeatar

Constrained

[ratabase

Set

al;
@
L]
EREREEN

Oasys Oasys Ltd
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Exploded View
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Exploded view ‘

Selected entities of a specific type can be pushed away from other entities of that type while being
treated as choate blocks. Supported entity types are: includes, parts, part sets and part tree

assemblies

Two modes - part-based and node-based - are available:

1. Part-based explosion will cause parts that are meshed together to move
apart while ignoring shared nodes

2. Node-based explosion may cause parts that are meshed together to
deform to account for the shared nodes

Options to control explosion centre, direction, step size, padding around
entities and overall scree space are available

Explode OFF

Select entities

Explosion options

Detach parts? Scale factor m

I'_ Yes Thickness factar

/_I Mo Size factor

Explosion centre
[ hodel centre 5 -ZARTR
_| Model CoG
_| Selection centre
_| User-defined

A -8.279419E-2
z 733.7072

Explosion direction

BT« | v |z |

Explosion offsets may be saved for subsequent retrieval

Jserngs I |

Oasys

PRIMER

Read Write

Oasys Ltd
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Connections between includes
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Connections between includes

||7 Show Iabelsl

Show cennections ta:

Erptostorroptions
Detach parts?
[ Yes Thickness factor  1.0E-2
_| Mo Size factor 4.0

Scale factor 0.1

Explosion centre
tiodel centre w
hdodel Cold

Zelection centre

-2467 .12
Y -8.279418E-2

s 7337072
User-defined

Explosion direction
Default * b Z

Oasys

PRIMER

« Connections
between selected
include and
others in the
model can be
viewed in the
Explode menu

« Relevantincludes
are exploded
away from others
and unconnected
includes hidden

LY

Connections to specific™

1 . Include Fila MODEL IMCLUDE FILE STRUCTURE Box
includes can be viewed by e

- Callapse all ‘ M
Connection labels can k| wnoencan | et turon
be shown/hidden _ Fnnnanes |

“Connections” include
constrained items,
Mave up

elements and tied e
~d ransform
contacts po—

Write include =4 taurus_frdoors08.key

Include mass
~(3) taurus_fascial7 key
Renarme Include
te

loctease dapt) = (1) control_04_comments_key

Decrease depth
~ () taurus_rrdoor_07 key

= (3) taurus_hiwl B key

Accessible from the
Include tree e

Compare include

Oasys Ltd

The Software House of ARUP
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Cut Section
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Cut section

Cut Section Cut Sections
Cutting anitch: m SawalRetriawe
Definition method: Constant F-
1. Shortcut X to bring up the cut-section menu. Use node: [RNNEmelle Pick Wisible (N)
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

piCked node. z howe Section

3. Inthe menu, change Negative Action to Normal (i.e elements behind " _oao0ien |
2,

the plane are drawn normally.

Mare drag options...

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

aE=E==r

Flane Crisplay: Wireframe| Transp |

Thick cut: | Thickness: 245938

Mo 20 element capping

_
[ Use true thickness = _

_| Use fixed thickness: 10.0

Oasys Oasys Ltd
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Cut section

Cut SeCt|On Cut Seclions
Cutting anitch: m SawalRetriawe
Cefinition method: Constant F
1. Zoom in on the cantrail. The cut edges of shells are drawn with their Use node: [QRIEFERI=E Pick Wisible (M)
actual thickness — useful for seeing whether there are gaps (as in o
this model) or interferences. % soord:
2. Shortcut D, drag the section through the model. o howe Section
Crrag (L ke |E
— oy
s Mare drag options...
Foaositive Action Megative Action
[ Omit _| Omit
_| Outline 2mar | Outline
_| Mammal [ HMammal
Flane Crisplay: Wireframe| Transp
Thick cut: | Thickness: 245938

Mo 20 element capping

_
[ Use true thickness = _

_| Use fixed thickness: 10.0

Oasys
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PRIMER

The Software House of ARUP




Cut section - properties

o 7 E
Cutting switch: m Save/Retrieve

Definition method: Constant X -

TP [l Pickvisible (N)
or
X coord: QlnF¥ex

z Move Section

Drag (D key} §<=7?
= Y
X

More drag options...
Peositive Action

Negative Action

[ Omit _| Omit
_| Outline <S="f=':_ _| Qutline
_1 Normal [ Normal

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

+-Np: 999 998

i No 2D element cappingSTIE L
[ Use true thickness x

_1 Use fixed thickness: 10.0
_| Use Part_Contact values:

Oasys

PRIMER

Slide 61

— CUTSECT PROPS in model 1 H=_x
W Exportto C §Export to BMP [~ Ilghere klanked elems
Section origin: 2844.23 56.85827 1156.074
X axis vecter: 0.0 1.0 0.
Y axis vector: 0.0 0.0 1.0
£ 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 1000
- 75.0 750
luu
lxx lxx
L 500 vy 500 -
lyy
- 25.0 250
500.0 525.0 §50.0 575.0 600.0

Elastic Properties
[ Show on plot

Plastic Properties

__| Show on plot

Area Xe Ye Eq Area axes Xe Ye
276.4609 559.7606 55.66438 555.2786 54.67168
lxx Iyy lxy Plastic Moduli Zxx Iyy
165761.1 50904.92 56335.5 6042172 3223.36
luu vy Theta

188779.8 27886.24 22.9249 Calculate Torsion properties...

Forces and Moments

First yield

Axial Mxx Myy
110584.4 1507454, 685731.6

Fully plastic

Eq Force axes Xf hii
555.2786 54.67168
Axial Mixx Myy

110584.4 2416869. 1289344,

Oasys Ltd
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Find
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Find

* The “Find” function can be used to easily find entities in the model, and see
their surroundings.

Find M1/NODAL RIGID BODY 1000874
RESET VIEWY
[W* Sketch item(s)

|7 Set CN (if unset) to centre of sketched item
|7 Lahel sketched item

|7 Lahel nodes of sketched elem {on zoom)

Store blanking |

" Jony —|sELECT ME[R€C_
N Al Mon t1L Opt]

— visKey 1S

~ Vo [ETE| (ST

v Autoscale

[ MNormal draw

_| stipple

| Wireframe drawy

Oasys
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PRIMER

The Software House of ARUP



Checking Include Files
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INCLUDE file for newly created entities

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

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

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

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

Current laver: hi1: suspensionz ey

14 Edit 15
T [

B8 & Unblank

=tA Doty

BB G Colaur -

=l Transparancy -

hHD'F‘n‘tt pars

B o ot table

&Y ] = hake current layer

113
— Edit ecommants |\"r:I

Oasys

PRIMER

Opts T Blank |!nblank| Only | Sketoh

Type 1 Refresh IEIear Sel all | Select | Az=embl

Find |

!
'
'

—

il

e
Juitput_requests2 key)
deneral_contacts ey
Hody_with_weld=2 key)
ESi15 (suspensionz bey)
316 (susp_connect? key)
317 (misc_materials2 key)
Els (poveertrainz. key)

=919 (poweertrain_connect? key)

M0 (ancillaries2 key)

11 (ancillaries_connect2 key)
M2 (cooling_pack2 key)

Oasys Ltd
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Numbering an INCLUDE file

* This allows you to specify ID ranges for each include file

Renumber include file ranges for model 1: demo_card key

B-_X

—
Apply
m ‘ Retain original order ‘,l

File name Range unigque Inrange? General
Start End Start

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

nofelinsetinrbicwldf

End

W Copy nofelinsetinrblcwldihswa ranges to ge

Model functions
O s |

Resd  [Mergs |Dslete [Lit |

Apply | Modellcontents renumber |

1 (Neon model for Primer D [{E

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 lc/thid for mat24

Condense mats Reduce material cards

Set SID == PID Change section labels
Renumber include ranges

Declash ElementsiSets/Matl

Declasli labels

Oasys

PRIMER

A
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Numbering an INCLUDE file

. 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| CSVile.

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  |7561000 [3080999 | . Entities can be renumbered into range through

this panel.

taurus_hood0s.key [N 20300 [20309  |2201000 |2250999 | . Ranges are also used during creation of entities
OK

Auto all

taurus_biw16.key

taurus_frdoors08.k

taurus_ancils09.ke 20400 20499 2350999 when assigning ID’s.

taurus_pwr11.key

seatD_09.key

o0 fizeo fazooowo taogse9 |
11000 ruaso [rioooc0 140599 |

belt_07 .key
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Visualising Labels

S Back to Contents Oasys Ltd

PRIMER

ware House of ARUP



Visualise Labels

A graphical display shows which labels (ID’s) are
used, and which are free.

View numbering for model 1: demo.key

@ Disriss | Refresh [IR= | ALL MGEEE[ 1329133101999995 | Range: [N O
I Includ Scale lines ]7 Post-renum
1 500000 1000000 1500000 2000000 2500000 3000000
ALL [ B e ANl I | |
NODE | N N I N AEIN I | |
SOLID | | | | | | [ | RN Il
BEAM | | | |
SHELL B lrrrrlr r1a ARl N [N |
TSHELL |
DISCRETE | | | |
MASS | | | || \ I [
ACCELEROMETER | |
PRETENSIONER |
_ RETRACTOR |
SENSOR |
SLIPRING |
SET_NODE \ LI | ] - Il

SET_PART l
SET_SEGMENT |

SET_SHELL |

PART |
MATERIAL l
SECTION |
HOURGLASS |

i AIRBAG I

Oasys

PRIMER

Copy

Utilities
Read
\Write | Build | Contents_|Modified?)

Apply ‘ Model/contents renumber ‘

Model No:  KR(SI=.18)) ..

FEGIGlII NG  Change item labels

Change model id Give new model No

(oL LELERG DL Reset all model Nos

YN0l oITES-YRi o) Change preselected la
oA [V EE IV Change material labels

N ENpr RN {Re Lnique Icibid for mat24
LGN E Gl Reduce material cards

SRS DEER S [P Change section labels

LY T TE (Il Y9 Renumber include rang

DY REEI M Declash Elements/Sets

Visualise Visualise labels used

Permitted max labels

Label range

options for condense mats
[ curveinspectO [ ignore matl title

_| curve inspect O _| read matl title
options for MID-=PID and SID-=PID

[ matl/sect to current include
_| matlfsect to include of parent pid

Oasys Ltd
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Visualise Labels

“Entity” mode: labels are displayed according to entity type (Node, Solid, Shell...).

View numbering for model 1: demo.key

=X

7

ALL
NODE
SOLID
BEAM
SHELL
TSHELL
DISCRETE
MASS
ACCELEROMETER
PRETENSIONER
RETRACTOR
SENSOR
SLIPRING
SET_NODE
SET_PART
SET_SEGMENT
SET_SHELL
PART
MATERIAL
SECTION
HOURGLASS
AIRBAG

[ Entity
_I Includ

1329133 to 1999999 |

Range: (NI

| ALL [ FREE |
500000 1000000 1500000
.
I T A |
I 1l
I .

Scale lines V Post-renumber label declash | Write... |
I2000000 ?500000 I3000000 ‘3500000 000000

4
[
HEIE N [ | I
.Illlllll-ﬂl_l | IIII

Oasys

PRIMER
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Visualise Labels

— View numbering for model 1: demo.key I=_Ix

@ Disriss | Refiesh [IRI=ITY [ AL WEGEEN|  1529153101999999 |  Range: (RN COCTTEEN G BTN

— Includ Scale lines v/ Postrenumber label declash | Write... |
1 500000 ‘1 000000 I1 500000 I2000000 ?500000 I3000000 ‘3500000 000000

4

| | [
| [ 1 HEIE N [ | II

|

ALL I RN .
NODE = I|||I||II III-I!—I I|II|IIII-I_I |

|
|
soLID I |1

|
BEAM | | |m
SHELL || | [ 1 Black blocks ARl N ] [ ] ]
|
|
|

TSHELL
DISCRETE indicate “used” I White areas
MASS
ACCELEROMETER labels indicate “free”
PRETENSIONER
_ RETRACTOR

|
|
SENSOR |
|
|

labels

SLIPRING
SET_NODE | L |
SET_PART |
SET_SEGMENT |
SET_SHELL |
PART |
MATERIAL |
SECTION |
HOURGLASS |
[y AIRBAG [
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Visualise Labels

= Viswnumbsring formodall.demakay =X
- " Entity | SOLID | FREE |NEREPERERTCPOGEECNNNN) BLELE 1 4090629 | AC | Help |

— Includ cale lines|v/ Post-renumber label declash | Write .. |
1 500000 1000000 I1 500000 I2000000 ?500000 I3000000 ‘3500000 000000

4
! |
AL | Hoverina the cursor T/ N & .. | |
NODE 9 . HEIN N (A | ||
soup| over ranges will display S 1 1 || Iil | |
BEAM 113 ” 13 )
siee| the “used” or “free NEIN (- [ 1]
TSHELL| [nformation
DISCRET , , | I
MASS _— || I .
ACCELEROMETER | |
PRETENSIONER |
. RETRACTOR |
SENSOR |
|
|

SLIPRING
SET_NODE | L |
SET_PART |
SET_SEGMENT |
SET_SHELL |
PART |
MATERIAL |
SECTION |
HOURGLASS |
[y AIRBAG [
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Visualise Labels

= View numbetring for model 1: demo.key |-|Ji)<|
: ~ Eny [ SHELL NN 2551000to2463431 |  Renge: (NN ST MCHN LT
I Includ Scale IinesVPost—renumber label declash | Write... |
1 500000 1000000 1500000 2000000 2500000 3000000 3500000 4000000
ALL N BN A ANIE N I | 111
NODE | I R lllll-l_l | 111
SOLID I . I ]
BEAM | | | |
SHELL I I I | NI NG | Ev———— -
TSHELL | . — e Visualisation options
DISCRETE | || Right mouse click in a |
MASS — “used” block will give
AF?I(Q:IIEE'II:EEESC,)IHC’;EILERR | various options Renumber to a specified
| eereen | “Add to Clipbo | starting label
SENSOR | - |
SLIPRING | [ Mutt. Sel. SWi :
witch to multi-select
SET_NODE | IR | [ ] L do — d
SET_PART Il mo e— I‘ag aclross
SET_SEGMENT | multiple blocks to select
SET_SHELL | them
PART |
MATERIAL |
SECTION |
HOURGLASS |
[y AIRBAG [
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Visualise Labels

=X

View numbering for model 1: demo.key

- ™ Entity

_I Includ

1
I

ALL

I N
NODE B ||
SOLID [ |

BEAM |

TSHELL

| SHELL

T 12815710199999 |  Range: [N RN ISR MCTT

‘1 000000

Scale lines V Post-renumber label declash | Write... |
I2000000 ?500000 I3000000 ‘3500000 000000

4
[
HEIE N [ | I
| HEIN N I | ||
| i ||I|I Il | |

|
[ I_lj,l_l_-,I | R [ ] ]
l/\f | Renumber to here

I1 500000

DISCRETE
MASS
ACCELEROMETER
PRETENSIONER
RETRACTOR
SENSOR
SLIPRING
SET_NODE
SET_PART
SET_SEGMENT
SET_SHELL
PART
MATERIAL
SECTION
HOURGLASS
AIRBAG

SHELL [ |
|
|
|

|

|

|
| i Right mouse click in L
a “free” range will
give options to
renumber entities
into this range

PRIMER
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Visualise Labels

View numbering for model 1: demo.key

=X

ALL
NODE
SOLID
BEAM
SHELL
TSHELL
DISCRETE
MASS
ACCELEROMETER
PRETENSIONER
RETRACTOR
SENSOR
SLIPRING
SET_NODE
SET_PART
SET_SEGMENT
SET_SHELL
PART
MATERIAL
SECTION
HOURGLASS
AIRBAG

1
I

[ ™ Entity |

SHELL WU 2951000102463431 |  Range: (RN COEEEN NN MCTT

— Includ Scale lines v/ Postrenumber label declash | Write... |

I500000 ‘1 000000 I1 500000 I2000000 ?500000 I3000000 ‘3500000 I4000000
AR N RIIN | 111
morrer (I NEIN N N | | 11
|l I | I | Il |
Herroer 18 nNil |1 |

Left mouse drag a
“used” range to
renumber the entities

Oasys
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Visualise Labels

Control of numbering scale (horizontal axis):

Viewn

waborina formaadal 4 donac leoas

ALL
NODE
SOLID
BEAM
SHELL
TSHELL
DISCRETE
MASS

ACCELEROMETER

PRETENSIONER
RETRACTOR
SENSOR
SLIPRING
SET_NODE
SET_PART
SET_SEGMENT
SET_SHELL
PART
MATERIAL
SECTION
HOURGLASS
AIRBAG

1

- ™ Entity

_I Includ

500

ALL

000

1000000

Type the axis limits....

1500000

2000000

2500000

3000000

‘lﬁ-. N
i
i

. Or

Dynamic pan: middle-mouse drag
Dynamic zoom: right-mouse drag

4
A
L ¢
¥

<

Oasys

PRIMER
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Visualise Labels ‘

“Include” mode: labels are displayed according to Include File

—] View numbering for model 1: full_vehicle5.key

7 mm _| Entity |v General | Master model || 1 to MAX Range: E
|| Include i/ Node, el Scale lines: |7
1 500000 1000000 1500000 2000000 2500000 3000000 3500000
\ 4
ALL N NN NN | BN [ |
11 control_04_commerjt | - -
Master | Pale colour: permitted label range for the Include File.
129 assign_mass | || These can be changed by dragging.
111 h350D_08 |
123 body_trim_lh_01 []

Dark colour: entities that are present in the Include
file within the correct label range. The same options
TSI D—’drag for controlling these are available as described on

2 hvac_03 previous slides (drag, right-click, etc.)
118 col_cover 03 |:|

116 ip_06 i
126 dab_06 | |

128 carpet,_02 [ ] Orange colour: entities that are outside
110 belt_07 ||

the permitted label range
19 seatD_09
14 taurus_frdoors0g I:l

12 taurus_rrdoor 07 |

124 body_trim_rh_01 [

15 taurus_fasciaO7 .]
_ 16 taurus_hood06 . . . ..
. The options for controlling the blocks of entities are the same as
I7 taurus_ancils09

described on previous slides (drag, right-click, etc.)
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Deleting Entities — Maintaining Model
Integrity
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Remove Panel
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Remove

Remove

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

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

2. The Delete sub-menu is shown by default. Select a part & Apply.

3.  The next menu shows what entities PRIMER decides should be
deleted together with the part. In this this example some
Ex 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 DBJECTS [ - [l

Type Ma: 4 Action >

ALL_BELOW

PART 1 DELETE

SHELL 7E3 DELETE

CONSTRAINED 3 DELETE

SET_NODE 1 MELETE

I
NODE 289 DEI 4

Oasys Ltd
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Remove

X 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.

EMFTY_SET_ACTION

Kill zet & owner

EMPTY_PART_ACTION 3. Inthe 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.
— CLEANUP MODEL [ = [
n-- ABORT_SEL
Type Ho: %ees Action -
ALL BELOWY H
MATERLAL 1
SECTION 2 DELETE
FPART 1 DELETE
MASS 4 DELETE = 1
JOINT 3 DELETE Sketch
NODE 4 DELETE Sketch
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Xrefs
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Pick part or enter text to find

2|
Opts ¢ Blank |Unblank] only | Sketch TN
Tyne v Reftesh| Clear | Selail | Seiect [ sssemoiy |

K ne

= ettt (Meon madel for Primer Dema)

WAODIFY PART hil /P56

—| Cross reference wviewer

[ E

Referred to by
E156 {MC-A-ARM-FT-L)

Remove | Select ﬂ

B156 (MC-A-ARM-FT-L)

_I =511 {control_standard2.key) Inglude: 15 suspension.key 2| SHELL EMATER"AL
B2 (output_requests? key) RAINED I
113 {oeneral_contactd key) | hdify PART 156 (model 1) | [ (EXMNOT) ESECTION
[y (hody_with_weldsd key) e, 11 (REOD11)
B9 (suspension2 key) = 13 (RBOD13)
G152 (MC-A-ARM-BUSHT-L) CONTENTS... Part cortains 753 $HELL(S)
153 (MC-A-ARM-BUSHI-R) FROPERTIES... Part material type: RIGIO
154 (MC-A-ARM-BLISHZ-L) - -
155 (MC-&-ARM-BUSHZ-R) PID SEDID MID E0SID HEID Other entities that Entities referred to
I - R I R - refer to this one by this one
@15 E::S — _opticn1 Figid attributes _option2
:1:3 BI::(E LU [ <o option> RESTRAINTS, etc [~ <no option> ; = ’ r | . =
164 5 U _| _INERTIA INSERT FROPS | _CONTACT _| _PRINT = (Cliaters eifaiEipe s (31X
185 Gy T-R) _| _REPOSITION Suitch to PART_COMROSITE Report MMH
180 Cour TR Referred to by Refers to
'1 :; Transparency ~ 5 156 (MC-A-ARM-FT-L) 3156 (MC-A-ARM-FT-L)
2159 Gt parts ) [ SHELL EIMATERIAL
Zatt tahi - [ CONSTRAINED _- 2
ap M1:suspension2 key
X-Refs (Cross reference)
Edit
) . ) ) Hrefs
Linkage (cross references) between entities may be viewed using Xrefs. Blank
Unhlank
1. From parts menu, Edit a part.
2.  VIEW_XREFS will open the Cross reference viewer = Closs efefense Veuer ==
- Remove | Select ﬂ
3. The left menu contains entities that refer to this part. Referred to by Rfers to
=280 50
4. The right menu contains entities that this part refers to — right click EE‘TSTE(MCMRM _
& open —we can see that only 1 parts references this material

Oasys Ltd
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Investigating and Creating Mass

o Back to Contents Oasys Ltd



Mass Properties
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Mass Properties

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

Find

Property Calculator

1. Inthe Tools menu, [ Model 1 selected |
click Mass Prop.

PLOT C of G
2. Select INCLUDE FILE Options for igid parts || TseLEcT TEIAC ]
in the selection menu. |/ Bxtra nodes =
Choose ,75|8VE par‘ts m — E
(22) bonnet2.key, Include attached mass OB

J Deformable elems
J Rigid elems

MASS OF VIS ELEMS
.. Inertia Properties ..

3. Click CALCULATE.
PRIMER will calculate

INFORMATION =_

mass properties of the - Centre at CofG
. SKETCH SELECTED PLOT Cof G LIST & QUIT
include based on the _1 Centre user defined . '
i Mass Froperties for selected includes of model 1
settings on the panel, 00 00 040
Pick node Mass: 1.1530es-002

and report the result.

[~ Global axes honnet_connect’. ¢ of G: 3.9856e+003 1.4883e+001 8.6725e+002

1 Local axes

Inertia tensor:

4. Various options are

_1 Principal axes

available for how to oy 1.8443e+003

-5.1763e+000 8.5501e+00Z
handle attached mass, 1.7123e+002 1.3811e+001 2.6185:+003
and inertia

The following includeis) of model 1 are selected.

calculations.

I2zZ: "honnetZ. key’

%

= —]
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Part Table
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Part Table

Part Tree 7]
Opts + Blank |Unblank| only | Sketch
Type ¢ REefresh| Clear | Sel all | Select |Assemh|y|
Find
¢ =EFEm1 (Neon model for Primer Dermo)
.'I | T = y
J =11 (control_standard2 key) 1= PART TABLE | = _1I X
312 (output_requests2 ke Dismiss || WiEw.. I Refresh | Write... | Table Changes: Undo | Apply hiazs in table: 0.217077 ﬂ
i hadel H% Coeff Fart hdass IM,
=312 (aeneral_contact3 ke lpamD : xd Mass NIP Elform ‘
n_ =14 thod 5 5 T W/ FartiD W/ htat ID Lumped hass 42142]
== w14 (ROOY WITH welds —
o [l - = 281 \/Paruiﬂe ht at title \/Added h azs 207e-008 K] 2
FEIS (susk Edit 14 282 Fart type hiat tbype Added blass % 3 2
C31E (SUSE Blank 283 Section D “field Cof G 323e-006 3 2
317 {mist Unblank 264 Section title Modulus Inertia (X277 Z 374e-006 3 2
Gauge Density Ineria (3,22, . e-
F B3I (D01 Gty W W '568e-005 3 2
309 HIF EOS IO Bllanking 1T61e-005 3 2
=119 {powd Calour F- .
i 310 Elfarm Struct Mazz Colour TaZe-0045 3 ?
E H 0 I:EII"IE Transpareney - 311 H& IC FAzzign Mass Transparency 1483e-005 3 2
HEIM1 (anc Paste parts 32 HG Type NS Mass Style ‘B75e-005 3 2
Ea| |1 2 (EDEIpart tahle 33 CH-A-PILLAR-BRET1-R 2159000 145 0.00036921 1.3138e-005 3 2
C3113 {200 Make current layer 34 CH-A-PILLAR-BRET3-L 2147000 156 000015730 1.28988e-006 3 2
a4a CH-A-FILLAR-BRKT3-R 2147000 147 000014737 1.29027e-006 K] 2
x| H 4 {MM_ Edit comments
1 (th 6 CH-A-PILLAR-BRET4-L 2.805000 1548 000012769 0 3 2
(_ Repert Include Mass ! 37 CH-APILLAR-BRKT4-R 2.805000 159 0.00012160 D 3 2
EEE dh_ EiE = Ll 318 CH-A-PILLAR-FL 1561000 160  0.0006B424 3.44369e-006 3 2
3117 (h_front_wheel_connect2 key) * o319 CH-A-PILLAR-I-R 1.561000 161 O000BG426 3.435668-006 3 y,
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Part Table

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. Thetotal mass is shown on the column heading.

— FART TABLE =X
Dismiss Wiew... | Refresh Wirite... Tahle Changes: Undo | Apply | Mass intahble: 0.217077 ﬂ
_| PartID Part itle Gauge Mat 1D o 2070%] oy NIP Elform ‘

3583 CH-CBM-FLOORBRD-FT 0.y05000 184 0.0131395 0.000354783 3 2
354 CH-CBN-FLOORBRD-RR 0706000 1496 0.0122001 9. 26T98e-005 3 2
355 CH-CBM-OUTER-L 0.829000 197 0.011437 0.00028267 3 2
416 CH-ROOF 0702000 250 0.0062424 3.09545e-005 3 2
362 CH-CBM-SILL-B 1.701000 204 000637916 213682e-005 3 2
414 CH-RAILS-U-RR-R 1.916000 248 0.00516152 4 8488e-004 3 2
410 CH-RAILS-L-RRE-L 1.916000 244 0.00515992 4.84855e-005 3 2
391 CH-RAILE-FT-R-1 1.895000 224 00038872 000245228 3 2
384 CH-RAILE-FT-L-1 1.885000 223 000382221 0.000303256 3 2
I CH-A-PILLAR-B-0O-R 1611000 153 000351327 5.43483e-005 3 2
352 CH-CBM-FIREWALL 0.735000 194 0.00544807 0000228272 3 2
Mo CH-A-PILLAR-B-0-L 1611000 152 0.00344365 5.47T52e-005 3 2
381 CH-RAD-SUPPORT-B1 1.314000 215 0.00304176 0000217484 3 2
47 CH-CBM-DECK-SPKR-SUUPP 0960000 188 000287323 1.84788e-005 3 2
— 610 CH-RAILS-L-RR-R-REINF 2520000 2485 000277413 7.6753e-005 3 2
604 CH-RAILS-U-RR-L-REIMNF 2520000 2894 00027737 7.80346e-0045 3 2

Oasys
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Assign Mass

« Massing up an assembly:

( )
Input Required Mass

- CREATE A55IGN MASS in model 1 (=13

HELF

ABORT_CREATE

CREATE_ASSM
FLOT_MASS

. \ Distributed mass

Create Assembly s added using
. ELEMENT MASS

A00 MASS TOGROUP » |6 m (fotel mass 0.0545) SHOW CG
e

Feset mass & CofG | Setmass on|v| Incl startid:

[ change mass and Cofo by changing entire groun end id:

_ | chenge mass and Cof by changing & subset of the aroup OVERMA H
Subgroup D: MiA SKETCH
Title:

Original mass and properties of group
Actual mass: SHOW CG
\ y Aetual Coft: = IEER

Inertia tensar:

Inclucled mazs from Part Inertias SKETCH

Includedt mass from NRE ertis [ SKETCH

Excluced Fart Inertia & MNRE elements : SKETCH
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Check Customisation
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User-defined checking options

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

Check model 1 |

Oasys
PRIMER

v

- CHECK OPTIONS B-_X
oismiss |
Select checking category ‘
Category: ”MW ”
Quality nia
Spotweld > B Use drop-down
Include o ] to change
'Il?ilriljstep 200 J ¢ ateg O ry
Added mass 30.0 J
Tria angl Contact 1200 |
Quad angl Yoints 1400 B
Materials
Part J
Part Qualig Othe] = CHECK OPTIONS B-_x
for parts with mini m m
‘ 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

Oasys Ltd
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User-defined checking options

Display  Images  iewing IDptinns I Blank

Freferances for Primer

[ ~ JJBpS)

File Edit

HD3IPLOT

Auto Minimise -
Ared Pick -
W' Fefresh -
W' Ambiguous menu ™
v' Eipand menus P
Blanking mode
Mode picking -
Window size
BB —|Euitprees

menu attributes

User Defined Options:

prefs from the top tool bar.

you then “Refresh preferences”

max separation

1. For apermanent setting, use Options, Edit
Note — this does
not affect the current PRIMER session unless

2. Expand [+] PRIMER - [+] checking 2>
[+] model quality checks = [+] rigid 2>
Rigid body merge check - rigid body merge

[+]

Oasys
PRIMER

\ 4

graphics_refresh
hacking_store

query_ambiguous
auto_minimise

[FHinclude
Felement_guality_checks
F-contact
[ history
[ joint

Mame:
Type:
Default:

Description:

Active:

Value:

Dismiss Help
primertrigid_body_merge_max_separation
=real=

100.0

Maximum size for rigid hody merge

Preferences

Slide 94
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User-defined checking options ‘

* PRIMER has a 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.

» This can be created interactively in PRIMER

Example file:

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

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

Oasys Ltd
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User defined checks ‘

—| Error tree viewer

Recheck ‘ Clear -Fgrrar mode -=item mode ‘ list ‘shnwtags| ¢ ‘

Recheck a

Autafix Delete Sketch Blank Lnblank Cinly
=IERROR [B]

CHCOMMECTION [3]

EINODE_SET [1]

|' Constrained node sets are not allowed. Use nodal rigid bodies instead (2)

[JCONTACT [3]
MRFTRACTOR 171

User-defined checks are written in Javascript and kept in $OA_INSTALL (or User’s Home
directory) \PRIMER_library\scripts\checks

Each script must have a filename that matches the Javascript Class name for the entity type being
checked (e.g. Part.js applies to every Part being checked); checks that apply to the whole model
must be in a script named custom.js

The user-defined checks are applied in addition to PRIMER’s normal Model Check..

// arguments[0] is name of script
var m = arguments[l]; // arguments[l] is model
var ns arguments[2]; // arguments[2] is node set

ns.Error ("Constrained node sets are not allowed. Use nodal rigid bodies instead");

Oasys Oasys Ltd
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Check Customisation ‘

Native check 1

Native check 2 Checks built

_ into PRIMER
*ELEMENT_SHELL Native check 3

Native check 4
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Check Customisation ‘

Native check 1

Checks
removed —
unimportant

*ELEMENT_SHELL to user

Native check 4
Custom check 1

Custom check 2

PRIMER

Oasys Oasys Ltd
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Check Customisation ‘

Native check 1

*ELEMENT_SHELL

Native check 4

Custom check 1 User checks —
— added using
Custom check 2 scripting

Oasys Oasys Ltd
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Dashboard for model checking and health

Colours indicate the status of each check/metric.

WARUPIPDATE_201 816 _DASHBOARD Washboardcheck bmp || NALENIeN=L 5 Ok swarning [ RSN

W ARITE SUMMARY | DISMISS | Mocel Health: 64 %
Cate: FribMay 25132529 2018
adel file: TestE2 key
Model dit: CALRUPIPDATE 201 86 _DASHBOARD
Admin Pref File: n/a
Inztall Pref File: COPragram Fileshove Arupwd 5 0_xBdna_pref
Home Pref File: Chld=zersigavin.nesvlandsioa_pref

Error Config File:

Elemernt Guslity Check Dymia Output Check Keywword Cull Check
0 errors 0 errors 0 errars
1 wearning 20 wearnings 0 wearnings

Settings Detail= Settings Detail= Settings Detail= Settings Detail= Edit... Details
Cortrol cards ELFORM check Instrumentation MAT 100 check

Cantral cards match ELFORM check FAIL Instrumentation include present MAT 100 check FAIL
company guidelines 145 problem parts 24 problem nodes

Ediit... Details Exiit... Details it... Detsilz Ediit... Detsilz Ediit... Details

MAT rigid constraint check Ok =cript Warning script
MAT_20 (rigicl) Cortrained check PASS Check ran Okl Single warning message
Edit... Details Eciit... Dretails Exiit... Dretails
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Oasys
PRIMER

Oasys PRIMER
Model Checking

=58 File Keywords Tools Display Images Viewing Oplions Blank v PART Ganytpe) v

& QA

&

[T et tree JaoceLERoN Viaterial

| ¥ A Y|
EREAEAEAES < | Y | > e o

[T LS-DYNA
I NASTRAN
| DEAS |
1 PATRAN *INCLUDE files
I SAP2000
I RADIOSS
I ABAQUS

Wadel No:

Back to Contents

Oasys Ltd

The Software House of ARUP




