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Graphical User Interface 7y Altair
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Entity D Type Subtype Include
INCLUDE Explorer.kc
INCLUDE Explorer
INCLUDE Explorer k
INCLUDE Explorer k
INCLUDE Explorer k

b [ Added Mass (31)

b [ Airbag (4)

¥ [ Constrained Nodal RBody (1703)
¥ & Constrained RBody (7)

b [ Constrained Spotweld (6300)
b (% Contact Interface (3)

b 25 Control Card (21)

b (A Curve & Table (20)

» (3% Extra Node  (116)

b [k Gravity Load (1)

b (3 Set of Node (1825)

b (32 Initial Velocity (2)

b G5 Joint (46)

b (1 Material (718)

> i@ Part (87)

> @} Property (748)

> (3 Rigid Wall (1)

b (3 Set of Part (10)

b (1 Unresolved objects  (28)

Message (Clear)

Importing file D:\home\alscherKONFERENZEN\Dyna_UIm_2012\Modelle\Explorer_check\Excplorer k.
* counting cards -

* allocating memory

Model unit system is not defined

Model unit system is supposed same as current session unit system

Start Screening Model ...

ModelChecker is checking model

ModelChecker-results are up to date
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Safety Tools

7y Altair
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Model Checker

Dummy Positioning
Belt Routing
Seat Deformer

WebEx

7y Altair
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Tree | Browser | ModelChecker =

nNEyaLlve UeEasiuy

Rho
/MODCHK/CORRECTION/Modi fyManually
Modify Density

>MODCHK/CHECK/ERROR/CheckNu 11E/MAT
NULL Young modulus
E=0

» Global model check with automatic
fix tools to avoid modeling errors
 Individual checks can be added by

a config file

® @y /MODCHK/CORRECTION/ModifyManuall
1+ B e E Modify Manually 4 7
Check N I R
/MODCHK/CHECK/ERROR/CheckNull1Rho/MAT
MULL Young medulus 1 Errar NULL Density
Mode connected to more than 6 shell elements 652 VWarning RHO = 0
Free Nodes 6 Warning /MODCHK/CORRECTION/Modi fyManually
Unused Set Node 5 VWarning i
Contact: Friction not well defined 2 VWarning
Unused Materials 6 Warning
Only one Part 4 Warning
Double ID's of EOS 0 Infa
Double ID's of Accelerometers 0 Info
Mankhla IMe of Waldines linae n I
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Replace Parts and Assemblies 7y Altair

IB HyperCrash 11.0 430 HC110_430_2 (64 bits) - LS-DYNA - mm,Mg;,s - : File loaded : TRUCK35MPH.K*

File Quality Connections Mesh Editing Mass Model LoadCase Lsdyna Tools DataHistory Safety Process Options

Accurate replacement 2aEd Gamnim AELEELELY CRCS
covering of all keywords Tres [Browsr | Repace System x |
1@ ? ? ‘3 Tolerance| 95.4281¢

Entity J D ISuhlype |Slaln5| Replace report details
= () Objects (4)

~ (33 CONSTRAINED_EXTRA. (3)

E HyperCrash 11.0 430 HC110.430.2 (64 bits) - L5- o  File loaded - [ + No name 4 CONSTRAINED_EXTRA_NODES SET [ PID(OK)

File Quality Connections Mesh Editing Mass Model LoadCase Lsdyna Tools Data History S :: :: ::2: : Eg:zx:zﬁ‘ﬁ‘:zziz'zg : :::g:
< Q @, Qf gn 0 E‘Q E'L' qﬂ g, g‘, 2', 21 O. OO < (@ INVELOCITY (1) B - B
Tree | Browser = [ 7 No name 1 INITIAL_VELOCITY B NSIDAILOK)
B17 g ~MHIER 1)
: [ % New INTER 1 1 CONTACT_AUTOMATIC_GENERAL [l  SLAVE_SURF(Whole Model)jf
Entity Jio [Type __|subtype [include
4 © Door FRT Hinge Pin Bot BIW LHS 950008 PART  BEAM  doors k ~ (R RBODY (8)
A Door FRT Hinge Pin Bot DrLHS 950009 PART  BEAM  doorsk D% No name 255018 B GR_NODE(Prox,0K)
[ © Door FRT Hinge Pin Top BIW LHS 950010 PART  BEAM  doorsk DX No name 955019 B GR_NODE(NotOK)
EA©® Door FRT Hinge Pin TopDr LHS 950011 PART  BEAM  doorsk 0 X. No name o0 B GR_NODE(NotOK)
£ @ Door FRT IN LHS 950012 PART  SHAN  doorsk 0 X. No name 955023 B GR NODE(NatOK)
A @ Door FRT OUT LHS 950013 PART  SHAN  doorsk LI X. No name 955024 W GR_NODE(Prox,0K)
[ Door FRT Beam Brkt RHS 950017 doors.k DI X. No name 955051 W GR_NODE(Prox.0K)
Ed  Door FRT Beam Brkt RHS 950018 doors_k ’
Door FRT Belt Reinf RHS 950019 doors k View Options
K Door FRT Glass RHS 950020 doors k % Delete .
K Door FRT ange BIW RHS 950021 doors k o o Mt e Detalled StatUS report for
B Door FRT Hinge DR RHS 950022 doors k
* Door FRT Hinge Pin Bot BIW RHS 950023 doors_k Class Selection eaCh entity :
KA * Door FRT Hinge Pin Bot Dr RHS 950024 doors.k
B4 * Door FRT Hinge Pin Top BIW RHS 950025 doors .k A Export Selection ° Fu I Iy replaced
K4 = Door FRT Hinge Pin TopDr RHS 950026 doors .k { Replace full system .
B DowFRTINRHS « Partially replaced
FA  Door FRT QUT RHS 950028 doors k
1@ Door Hatch Glass Rr 950032 Search:: ¢ N Ot re pl aced
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*INCLUDE_ TRANSFORMATION 7y Altair

barrer k . . .

iD -| Include files with transformations
CFFSET NODE 1000 : :

e e (translgtlon, rotation, scalg) can
OFFSET PART & RE 0 be defined and managed in
OFFSET MATERIAL 0

DFFSET SET 0 HyperCrash

OFFSET FUNCTION 0

OFFSET DEFINE EXCEPT FUNCTION o

{OFFSET DEFAULT 0 +

|wvrite DYNA INC File ] [

Transformations [1

DEFINE TRANSFORMATION

D 1

Mumber of transformations 2

|Tr3nc- T -1 |[1] INCLUDE TRANSFORMATION
|Transformajiuna -2 |Nune
ROT
D 2
Title New TRANSFORM 2
Angle* 45
~ Definttion using coordinates
|-765.51 |-885 [103.333

g % U
|' O " Flgk Node Cancel |
e 8, Ptk Point ki

Cance| ]

.+ Between 2 nodes

,+* Between 2 points
/£~ Circle center

Select single coordinate Web EX

Save Restore All Values Cancel
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*PARAMETER 7y Altair

B“Ypefc_'as“ 11.0430HC110.430_2(64 bits) - [SOYA-mmY  Define a parameter (e.g. initial velocity)
File Quality Connectloni Meil‘ E:I:mgvﬁass :ode:; Lo:d)Cas; in the Parameter Browser

Q@ o el BwelLd
El Parameter =

B ag®ntdx

" e . B B D, DD, D @
S = ci g ] LSStV @
0 ityx

e — " 8.2 x
\'ﬁile" &velo I‘
Parameter value 15650 INITIAL_VELOCITY_GENERATION

INITIAL_VELOCITY GENERATION N, =

D N 2
Select this parameter in | ISTYPI Settype® N 1: By part set

[ID] Part set N 2001656

the load case definition. [OMEGA] Angular velocity about the rotational axis S\ 0
\[VX] Initial translational velocity in global x-direction J(&velo) 15650

Disassociate Parameter

[VY] Initial translational velocity in global y-direction 0 Select Parameter |
‘[VZ] Initial translational velocity in global z-direction ‘0 Cancel l
[IVATN] Initial velocities of slave nodes and parts 0: Slave parts —,

‘[ICID] Local Coordinate System for velocity and rotational axis iNone
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Connections 7y Altair

» Solid spotwelds: single HEXA or a cluster of 4, 6, 8, 12 and 16 combined solids

» Continuous glue modeling with different number of elements in width and height

= &S

Spotwelds with 1,4, 8, 12 or 16 cluster of
solid elements

Glue with continuous hexa modeling



Copyright © 2012 Altair Engineering, Inc. Proprietary and Confidential. Al rights reserved.

Material and Property Data (BOM Data)

7y Altair

(M H - S0 [ T T poM_DATA semi.csv - Microsoft Excel I T TN
m Start  Einfiigen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  PDF
n v [ ,ﬁ‘ Thickness
A B € D E F G H I J

1 SPart Assembly Cad partno  Part name Cae partid Target mass Assembly Assembly id  Material name Section name Thickness

2 0 109-bw-floor-rear 2000001 0 MAT_PLASTIC bw-floor-rear 0.823

3 0 int-trans-access-cover 2000002 0 MAT_PLASTIC.141 int-trans-access-cover 0.89

4 0 bw-floor-front 2000003 0 MAT_PLASTIC.142 bw-floor-front 0.962

—— 1 5
& HyperCrash 11.0420 (64 bits) - LS-I | /3, Select Bill of Material CSV file.. [ X |

Define BOM

File Quality Connections Mesh Editing

data (material 2 a @ of e
and property Tree [ Browser
settings) in an 3T e

Entity

Excel file

View Options

P e whet
All BOM data T e s
is assigned b o frk [Read BOM Data
automatically e m Expot OV Dat
in HyperCrash b R Ahan (8)
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LS-DYNA Mass Calculation

| D\hometalscherKONFERENZEN\Dyna_Uim_2012\Modells\Explorer_neu_include = |

Folders | Flles

o)

o BOM DATA,_semi.csv i
includefilesh i

cA ¢ |
DA

EA |

Mare Info.. I

Tasks to be performed:
O Generate Assembly Structure
O Link Material
O Link Property
[0 Assign Thickness
Location for Material and Property to link
Global Database -]
Files of.t_ype z
CSV Files( ™.csv) - |
Selection: D:\homealscherKONFERENZEN\Dyna_Ulm_2012\Modelle\Explorer_neu_include
| BOM_DATA cav

Part Identification Criteria
|CAE Part Name ~

| I 0oK “xganceli .

- - 4

7y Altair

» HyperCrash offers an accurate mass calculation for LS-DYNA

» Mass information reported following LS-DYNA d3hsp file format structure:

+ Total Mass

+ Part Mass

+ Structural Mass

* Nonstructural Mass

* Lumped Mass

Parts

t% D‘E Ej E E 5
Mass COGlInema

Mass Part Details

Entity | id |Tuta| mass Part mass Structural mass Non structural mass | Lumped mass |Target mass Delta mass
= : WMODEL 1132769116E+004  1.132769118E+004  6.793114796E+002  1.13053830%E+004  1.200000000E+001  0.000000000E+000  1.132768116E+004
v [ U222_Seatdyn 0 1.132769119E+004  1.131569119E+004  6.793114796E+002 1.130538309E+004 1. +001 0. 000 1.132769119E+004
i @ side_2dbet 1 3730487520E+003  3.7304B87520E+003  6.791655818E+002  3.730487400E+003  0.000000000E+000  3.940000000E-004  3.730487126E+003
E . boft_10.0mm 2 8.000012284E+000  1.228385600E-005  2.117582368E-021 0. 00 8 000 8. +000  -1.998877163E-001
i @ baem_30mm_locked 3 1.315808787E+001  1.015808787E+001  0.000000000E+000  0.000000000E+000  3.000000000E+000  0.000000000E+000  1.315308787E+001
m . BallZ_R_Front_i 4 1.057289193E-007 1.05729%193E-007 1.057299193E-007 0. 00 0 000 0 +000  1.057259193E-007
[] @ Balz_R_Front_i_| 5 1.057329854E-007  1.057329854E-007  1.057329854E-007  0.000000000E+000  0.000000000E+000  0.000000000E-000  1.057323854E-007
D . BallZ_R_Front_o [} 1.0523027T17E-007 1.052302717E-007 105230271 TE-007 0. 00 0 000 0 000 1.052302717TE-007
[] @ Bal2_R_Front_o_| 7 1.052323486E-007  1.052323486E-007  1.052323486E-007 0. +000 0. 00 0 +000  1.052323486E-007
[] @ Balz_R_up_Front_i 8 6.072452493E-008  6.072453493E-008  6.072458483E-008 0. 000 0 000 0 +000  6.072458493E-008
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HyperCrash - Solver Conversion vy Altair

» Interfaces to LS-Dyna, Radioss and PamCrash

» Powerful conversion framework based on engineering know-how to convert most of
the model definitions, material cards and solver parameters

= Material Translation Choice

_CBX

- e — - ‘1‘ Joints
_ RIGID/MAT 020 into LAWZ+RBODY Ves ‘

Select All Materials RIGIDIMAT 020 into LAW2+RBODY Yes

\flct DB Material Fil RIGID/MAT 020 into LAW2+RBODY  Yes " N/

Affect Translated Material RIGID/MAT 020 into LAW2+RBODY  Yes /Y "

Choose Material From DB RIGID/MAT_020 into LAW2+RBODY Yes H ~ ‘ '
RIGID/MAT_020 into LAW2+RBODY Yes

FH00609 Sprngelasie SPRING_ELASTIC/MAT_S01 into PROP13 Yes ' ’

2000679 MATSD1_20850 SPRING_ELASTIC/MAT_S01 into PROP13 Yes LS-Dyna “

2000738 MATSDA_20850 SPRING_ELASTIC/MAT_S01 into PROP13 Yes

2000741 MATSD1_20850 SPRING_ELASTIC/MAT_S01 into PROP13 Yes

2000767 NO TITLE SPRING_NONLINEAR_ELASTIC/MAT_S04  into PROP13 Yes

2000768 NO TITLE SPRING_NONLINEAR_ELASTIC/MAT_S04  into PROP13 Yes

2000001 MAT_PLASTIC PIECEWISE_LINEAR PLASTICITY/MAT 024 into LAW36 or LAWA Yes

2000002 MAT_PLASTIC PIECEWISE_LINEAR_PLASTICITY/MAT 024 into LAW36 or LAWA Yes

2000003 MAT_PLASTIC PIECEWISE_LINEAR_PLASTICITY/MAT_024 into LAW36 or LAW1 Yes

2000004 MAT_PLASTIC PIECEWISE_LINEAR_PLASTICITY/MAT_024 into LAW36 or LAW1 Yes

2000005 MAT PLASTIC PIECEWISE LINEAR PLASTICITY/MAT 024 into LAW36 or LAW1 Yes

4 ] »
lLi Cancel
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Version 12.0
ID Management [{ Hyperworks

* New ID view to manage ID’s for Include/Module
« List ID range definitions in the module/include tree structure
» Columns added to list to show defined ID Range , Occupied ID
range, Overflows, correction option, New ID option

Utility l Mask l Model ] Id Pool ]

Entities [ 1D ] MinID | MexID | Min ID occupied | MaxID occupied | #Entities | #Overfiow | New Id | Correction Option |
922 doors.k 1 < @ < 8000006 63508 - Max available Compact And Fit
oz mass.k 2 = = = 2000020 12 - Max available Compact And Fit

- oz wheels.k 3 S = = 25082563 14960 14929 Max available Compact And Fit

- @ Elements 1000 20000 15 234854 6096 8096 Compact And Fit
- fg@a Nodes 100 200 2000002 2508253 6796 6796 Compact And Fit
P=YComponents| 500000 2000002 m Compact And Fi
- I Materials 100 200 2000002 2000013 12 12 Compact And Fit
iia Properties 100 b0 71 8z 12 12 Compact And Fit

-~ ocs explorer_BIwWk 4 = = = 8000004 253418 - Max available Compact And Fit

- 9zk suspenk 5 “ = - 757440 14022 - Max available Compact And Fit
oz engine k 6 - - - 701720 3373 - Max available Compact And Fit
o2k frame.k 7 - = = 565001 126780 - Max available Compact And Fit
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Version 12.0
Advanced Meshing: Transfer to HyperMesh L{ HyperWorks

a HyperCrash 11.0 420?(:110_420_5 (64 bits) - LS-DYNA - mm,Mg,s - : File loaded
File Quality Connections Mesh Editing Mass Model LoadCase Lsdyna Tools Datat

R A @ of Hdiddl ae. Yy WebEXx
Tree | Mesh Editing =

HM Batch File

Selections

SR e - PP
R Rl I I
Invoke Advanced Meshing : Transfer I

oy Prces cpm ey
FRRCE REne ot we @

<
-
-
-

»
-
1)
=
=
=
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Stamping Results in Crash Analysis v Altair

Validation with Test Data
(PSA, Altair EHTC 2010)

| Without One Step

With One Step




Stamping Results - Option 1 "y Altair

Map incremental analysis results

Use accurate incremental stamping analysis with adaptive mesh followed
by mapping of results to structural mesh

Need stamping experts to define a feasible process which is difficult at the
early product feasibility phase

Time consuming to run large number of parts

Possibility of error from mapping between somewhat different geometries

Stamping Results - Option 1: Results Mapper "y Altair

» General purpose mapping tool inside HyperCrash

Map thickness, plastic strain, stresses, fiber orientation
Read forming data from Radioss, Dyna, AutoForm

Write mapped data to Radioss, Dyna, Abaqus input format
Map results between solids, hydro-formed parts

Handle symmetry

Fill holes

Batch process: Save and Replay

2 [l SE8E8RF EROF AaR R R AH YU YLD

Forming mesh Crash mesh




Stamping Results: Option 2 "y Altair

Use inverse analysis directly on structural mesh

Use One Step stamping analysis on the structural mesh and directly
include the stamping results with the structural model

« Addendum effect needs to be approximated with edge boundary condition
« Possible to run large number of parts within a short time

» Accurate enough for crash analysis

Workflow v Altair

Full car crash CAE model Part selection for stamping results Initialization

Full car crash CAE model with parts Stamping results from One step solver
initialized with stamping results RADIOSS™
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Version 12.0

User Interface (HyperCrash) 7y Altair

Tree |Results Mapper | Tree | Browser x 1
DEEa T E YT
& T
ETT. @ @ gy
@ PSHELLD + i - |
@ CONNEC
2:3"99 ‘NDE’“E Entity |D |Ty|:|e |Subty|:|e
ange
Change Physical Part into Assernbly
o = [ all_parts.k
E\ass‘s‘e\e‘cﬂnn I+ Ememhw 1)
onmectity
Fomecton: b (& Boundary Condition (289)
Intemal Connections
Delate b [ Control Card (9}
Mext Selected b (] Initial conditions of shell (4)
Expand Selection I [ao. Initial Velocity (313)
Collapse Selection b (i Material (3
Export Selection Iz Material (3)
Show Mass Details = [@Patt (3)
Replace 1 Part by 1 Part v K & Rigid Part 1 PART  BRICK
Replace ' K@ Composite Part 2 PART  SHeN
Results Initiglisation
| R & @ Reguiar Part 3 PART  BRICK
i —] A ....... e [ &> Part with Forming Initialization 50264  PART  SHaN
[ & Part with Forming Inttialization 2 119679 PART  SH4N
n 5 b & Proverty ) WL

N\

Select initialization option Review parts initialized

WebEXx
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Case Study: Ford Taurus Side Impact Crash Model v Altair

¥ = 1192971
e T

CAE model initialized with stamping
results

i
l



