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4T nEEY, BEY, UM, 2H2(E shell and solid modelings
-2 U M2elA « 20 H}2]0{: NHTSA, Progress Aemdb,

IIHS SUV (Cellbond) shell and solid
-QA s 2d modeling
ottt 7|2 2tolEeq2|

O LR L A 7|8k

-AHEAF 2

-Johnson Cook, Tuler Butcher,
Chang and Chang, Tsai Wu, Puck,

- RCAR IIHS low impact

A9 BUE

Hashin « Windows (32 and 64)
- B} YEA (EOS) -XP
-JWL, Lee Tarver, Homquist, P-Alpha -Vista
-Windows 7
AA =4 « Linux (64 bit)
- 2POR|e 22 - RedHat, SUSE, SLES
- 74 (R HIET) -Intel Xeon Phi
-NVIDIA Fermi C2070 and M2090
Go| (RADIOSS Implicit Iterative Solver)

- ¥ 2= 40]: Aero HII 50%,
Humanetics_Express HIII5% and 50%
£0 25 ¢0]: ES2 and SID-lis families
from Humanetics, 5 and 50% WorldSid

. 28 2= 40|: BIORID llg

0{210] ¢0|: Hybrid, P, Q families, and
= Crabi 12 months mainly developed

« S E0| 22 Humos2, leg and foot models

- 2 HI2|0f: RCAR and US Rear FMVSS 310

- US Rear impact barrier FMVSS 310

Saiyzol HMH 2|21 B
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SPH 5l
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AcuConsole -
st GUIF7[He| 2|7

AcuConsole - Z+&3t GUI-7|gke] 22{2|7|
AcuSolvet Z5t 1 ALE517| 42 GUI 7|t
9| 242{2|7|9! AcuConsole 231 Q&L
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8h= Python 23 E A0S S3l 7H53HH,
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Altair AcuSolve
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AcuSolve A|22{|0|M
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- 3 o

- 329 BE YHA
-2 & oFE A Stokes &
Navier-Stokes Al
- & sff Mt Z8t(conjugate) BHY
- OtZ Thermal shell &A1
-OESEE a8 YEA
- Viscoelastic 2|2 2&&

« SAL
- S|MA| U A
- View factor A|AHEHZ)
- Ef ZAL 22

- LR oE
- Large Eddy Simulation 2%
- 5l0|E€2|= RANS/LES
(DES, DDES, IDDES and SST-DES 2&)
- One & Two &4 RANS 2!
(Spalart-Allmaras, SST & K-omega)

+ Moving Hi4| A|E2I0|d 7|&
- Arbitary Lagrangian Eulerian(ALE) 7|=
- {08t 0|3 Ol&
- 2t HE Al=Y(0|M
-70lE B 7|s
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- 25 AR} Mol §4:(UDF) 7|5
- A2 2 Source term, A A
SOl 27t 7ts
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- dREE IS
-Fan AZHE
- U HEHE

s =2 N 18 7|s
- YA 9 HEE

- Practical Fluid/Structure Interaction(P-FSI)
- Direct-Coupling Fluid/Structure

- Interaction(DC-FSI)
HABUS(CAA) ALZ2014 2|

O oo

- Integrated Ffowcs-Williams-Hawkings
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AcuConsole £ 4 7|5

- CAD L= H|2{23E AlE20]d 44

- Import A& 2|20 Ee]:
PTC Pro/ENGINEER, Parasolid, ACIS,
Discrete, Dassault Catia V5

- Import ¥ o4
ANSYS ICEM-CFD, MSC FluidConnec-
tion, CElHarpoon, Altair HyperMesh,
Pointwise

-+ CADEFE O 44
- At B E2t o2 g7
-BASE Vs
-BU, =F, Y29 YH0i| tieh Gt
Ofl+f AtO|= 22
AEEH Y2 L FVH o EE s

- GUI oM 2E HYo| 7t
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« AZ5t o7 |2 S2te] 21440l olE{m|o] A
- EnSight, Fieldview, Paraview
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AcuFieldView= 04 31 225t CFD H|0|
BHE AZH 22 AlSote &H[Q Intelligent
LightAt2l Class-leading FieldView CFD &
AE IZMAQ OEM HAQL|CH,
AcuFieldViews 2|A3tE 20T HS5S A
3ot ME2® ZE H|0|ALLHE J2fiH &
A QIEH| 0| A(GUIE Z&5t= Intelligent
LightAr2] FielView?| 15 7|58 X &5t
AE LT
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« Y& HPC AMH{ 2008
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HyperWorks Virtual Wind Tunnel”

O AS A OASLAB
Sl 7=, St &8

(o]

QE(|0]*7} 244 UA| 27H5H= HyperWorks Virtual Wind Tunnel2 289!
1

2Lt Hetstn A0St &5

—

HyperWorks
Virtual Wind Tunnel 27}

HyperWorks Virtual Wind Tunnel (Hyper-
Works VWT)2 LE|017F MEAH HE0l= S5
AlE2f0|d Mg T2 MO 2N, S5 AlE2
O|d 2t el 7|=2 HIY2E dAIE S
Lict,

&2 2kA5HE 245 Workflow Z2M|ALQF 1
2 CFD 7|22 &30t 8, HRE RS2
Fstld]), 3718Y &2 ZEst Asate] 37
st g2 U =1 Y&kt o|&st0] /g
ot OH|7} o R45t00 Of OFMSH ALSAHE O
= O 7|0 &Lt
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(W)

32| 7|5 59 Y 7530 A 2
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Y, AN, BYYE Y
FD £H]

HyperWorks VWT= H|0{Q] ZAlZ AR
2|5t 1 AcuSolve®E 7|Bto 2 BT
AcuSolvet= HE R5t24 7|8t0| R-EoA
SHZE HESE £2H £ B &34, J&
g U BUHEES 2L
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HyperWorks VWT+= RANS (Reynolds-Aver-
aged Navier-Stokes)2} DES (Detached-Eddy
Simulation) 7|8 0|83l 7 Fat R
&, FsE oISl c

DES 7|=2 HH S ZAS IR0 A &=
RANS 7|2t 3AHIZ 2 Y (Ra82|7t et
= 72H0fl AF2&|+= LES (Large-Eddy Simula-
tion) 7|'#E Relet NE=of L DEL|CE

o JEf AlZ2f0140= RANSS AtESHL,
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LAHE 0|83l ALtS AL Z Bl
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= =
4 9B
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=2 ol Mof| AHZE|0]A|= Aero-acoustic,
Aero-elastic, Rigid-body Coupling,
FSI(Fluid-Structure Interaction), /% &7|
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Altair’ OptiStruct’

2[4z} 7|8 44

Altair® OptiStruct*= 4, S 51=9|

M3 U UMY 2AS 93 2(A P25

—_

N S2MOALICE TZSHA Y 2M31S 9t AR M S2HO 2K, OptiStruct
S NVH, U7, 2= S43} 3 2 7 &5, 53 22 p2H02 58
ol TR0l HZ0 2 AR|Lof U Cl3fol 4| 4fat B2 2{Zstofl 2| 7|0fE

UELICH.
2AE EH 71zt et Zat

et 40 CISHSAS SHAS HigloR
OptiStructis 72343} 2| 24512 25t 21
HE| )|$2 711 Y 3

A

A
=]
M SHIS et £2M 2TRIZR N2 &

o

Ct. 284 022| &2|2F &7 OptiStruct=
& 37(9| A|2F 210] 100271 Lo 125l
M Agefoldg eAl e 4 ASULCEH
W= ChEY RS 25t N[2| SHo| 2+t
OptiStructe| 7|& 7|52l Automated Multi-
level Substructuring Eigen Solver (AMSES)
= SF A[Zt LIO 10087 DOF2| 2o cHst
100071 LEE WEX| AL 2~ AELICH

Jha AHE 2|2 WHE NVH SA 2
OptiStructs HEHO! 243} 48 & AE
siAiS ofat 2/Alo] D3 7|28 7|

1-step TPA(ZZ UL EA]) oAt AMSES, 2
g 2% 7=, NVH ds 7S flal 225t
£ g £ £ U=E of= UL E oM 2
ERP(Equivalent Radiated Power) E+22f S
O AIYOIM AFEE 4~ QU= 71 21 2| 419

NVH 3il4 SHE AL,

E|Ql LieliA EH
AN QA X W2 AL
510§ OptiStructe T E2|Q1 L7
5| pRlE 2 QUELICH 7tA3 2
L BUSH 7|2 ATEQO{0f|AM At
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24 0| M5} IlE
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E2X0[2tD & 4 QELICH 13 2|H5t L
12|2E 0|25l0] OptiStruct= &+ A|ZH LI
A7#4= 1000712t 84 713 225t 2| 43}
FAE ALrgt £ QELICH 13 2[H5t iRl
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CLEOFSE 72 2|45}

OptiStructet S8l ZAE7[Ho| 2|2t U
2 LHE0ISE 2|4, EY2|H2lE ArgatY| &
1, ZUsHD, o BE S2H2 gL
0l 3t ZUHE 7[Hre2, AIF HAL 0= &
q, 3 B2 d9 2US SZM| AT AIF

, &S, =24
A o 0= A A
g ets o= 4 AgH

A28 2| CiR[QI 2| X35}

S7185HEE Equivalent Static Load Method
(ESLM)= MBD3HAM Q| Z4|2F 7 A2| SA|Z]
H3tE 2lot LA 0|0 A Z| =, AlA
&l 2fl CtEA| S99t 2| H3tE TtsatAl U
Ch 27tHo 2 ESIM2 HE 2 AM| A 2[4
stojl o|2E 4 ASLICH

mZsiM 714k e dA L 2| X35}
OptiStructe| I| 25 7|8t 2[5} 7|52 1]
2 g 1{oto] #EC|Ael 2|43 Topol-
ogy, Topography, Free-size)2} ArMAA| 2|
3l(Size, Shape, Free-size)Of 2= 4 &L

O 9340, WHS-LYHORLE A4S

U LS |2 510} 2(Z340] 18T 4

BHCL 0] 7|s2 T CARl 2| 2st 3l A
Third-party |2 2=5 ALZ 5fi0f St T2 2|
Aot Z2 M AL} B S AL 22 01 =
ARl B2 A| A2t o 4 QIS L

42 29 Y, S22 L 2458

OptiStruct= HyperWorks 41 LH5HAH &
&H/0f 7| 20| 22 ¥ E = HyperMesh
£ Sot0] A dEE £ U1, HyperViewet
HyperGraph2| 42| =7 Z AtE35}0{ OfL
H|o|M & 24 Z 9} Contour 22 5SS &H0Igt
=)

SESF OptiStruct job2 51O THLAOA ALEE
4 Qe U 2tE5tet | o[H el 20]ojE

0|83t0f g Atset 2 4 UFLICh

I - 82 SH2| NASTRAN CHA|
OptiStruct= NASTRANZIC| S5+40| O Et
ST OptiStruct= NASTRAN EZ QIS
AF23t NASTRANS| 7|2 2E 1} H2SIHS
SUSHA| 2|124517| 25 NASTRAN PUNCHS}
OUTPUT2 Z1} LA S D& 2| CY,

71 thE A2l M&dshA 24= OptiStruct=

= & UBLICE ol0|H YA UHSHH AAE
OptiStructe, ¢ AZ|LIOS| 284S S7HAI
7|1 third-party £H{2] 7| EXE &7[He=z
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SN EF

+ Linear and non-linear static analysis

+ Large displacement analysis with
hyperelastic materials

Normal modes analysis for real and
complex eigenvalues

Linear buckling analysis

Direct and modal frequency response analysis
Random response analysis

Linear direct and modal transient analysis
Coupled fluid-structure (NVH) analysis
Linear and Non-linear steady-state and
transient heat transfer analysis coupled
with static analysis

.

.

.

.

2B, 24, 2 s

+ Pre-loading using non-linear results for
buckling analysis, frequency response and
transient analysis

+ Improved convergence of contact analysis
with friction

+ Contact-friendly second order solid elements

S Y 23544

« AMSES large scale eigen solver

« Fast large scale modal solver (FASTFR)

« Detailed output of results at peak
response frequencies (PEAKOUT)

+ ERP based optimization and radiated acoustics

+ Automatic one step transfer path analysis
(PFPATH)

+ Radiated sound analysis

+ Frequency dependent material properties

O E2yQ1 L5l A

+ 1D and 3D bolt pretension

+ Modeling of gaskets

+ Fast analysis of contact with friction
+ Plasticity with hardening

+ Highly parallelized

& s A

+ Linear and non-linear steady state heat
transfer analysis

« Linear transient thermal solution

+ Thermal contact

7|25t s
« Static, quasi-static, and dynamic analysis
+ Loads extraction and effort estimation

+ Optimization of flexible bodies

T22| 23}

+ Topology

+ Size and free size optimization

+ Topography

+ Shape and free shape optimization
+ Multi-Model Optimization

40% Reduction
in Peak PSD
Acceleration

Topography Z|42t& 0| &%t
0l 52d {9 Bead AA|

25
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Listed below are HyperWorks® applications. Copyright® Altair Engineering Inc. All Rights Reserved for: HyperMesh®, HyperCrash®, OptiStruct®, RADIOSS®, HyperView®, HyperView Player®, HyperStudy®, HyperGraph®,
MotionView®, MotionSolve®, HyperForm®, HyperXtrude®, Process Manager™, Templex™, Data Manager™, MediaView", BatchMesher™, TextView", HyperMath®, ScriptView", Manufacturing Solutions™, HyperWeld®, HyperMold®,
solidThinking®, solidThinking Evolve™, solidThinking Inspire®, Durability Director™, Suspension Director™, AcuSolve®, AcuConsole®, HyperWorks On-Demand"™, HyperWorks Enterprise™, PBS Works", PBS Professional®,
GridWorks™, PBS GridWorks®, PBS™, Portable Batch System®, PBS Analytics™, PBS Desktop™, e-BioChem™, e-Compute™ and e-Render”. All other marks are the property of their respective owners.



