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Comparison Virtual vs Real

Nonlinear analysis of geometry and material

« SUV liftgate.
« Stiffness analysis.

* Assembly with 152 components.

17
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Liftgate Stiffness Analysis

-+ Goal O SIMSOLID

- Evaluating the liftgate resitence of a
lateral load.

* Boundary Conditions

* Restriction DOFs 1, 2 and 3 on the cut
planes.

» Restriction DOF 1 on latch.

* Load aplied on the button end of the
liftgate.
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Preprocessing

O SIMSOLID O SIMSOLID O SIMSOLID

Material Weld Points Adhesives

+ 18 diferente materials * 943 points + 7 adhesives
* Non linear materials

SimSolid preprocessing time — 3 hours
FEA preprocessing time - 80 hours
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Complex Geometry

20
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Results

Displacement

FEA [mm] 15

SimSolid [mm] 1.4

SimSolid FEA

21
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Este estudo com o SimSolid foi 8x
mais rapido frente ao método classico
de elementos finitos, o que é um
excelente tradeoff a ser aplicado nas
fases de conceitualizacédo do produto,
onde as mudancas de design sao
dindmicas e constantes.

Egidio Veronese Junior, Ford, Virtual Development Leader

Ricardo Albuquerque, Ford, Virtual Development Leader
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Comparison Virtual vs Real

Linear static analysis

« Stiffness analysis on the anchorage points.

* Assembly with 262 components.

24
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Stiffness on the Anchorage Points

- Goal J— O SIMSOLID

« Defining the stiffness on the retention
load regions.

e F=kx

* Boundary Conditions

* Restriction DOFs 1 and 2 on the cut
planes.

* Force applied on the Anchorage points.

25 2\ ALTAIR
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Preprocessing

A SIMSOLID A SIMSOLID O SIMSOLID

Material Weld Points Adhesives
+ E =205000 MPa + 1185 points * 63 adhesives
« v=0.3

SimSolid preprocessing time - 45 minutes
FEA preprocessing time - 56 hours

26 J\ ALTAIR
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Results

Experimental [N/mm] 375405 379.8
FEA [N/mm] 351.3 363.2
SimSolid [N/mm] 393.7 387.1
FEA -6.4 -4.4
SimSolid +4.8 +1.9

27 J\ ALTAIR
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Results

Experimental [N/mm] 375405 379.8
FEA [N/mm] 351.3 363.2
SimSolid [N/mm] 393.7 387.1
FEA -6.4 -4.4
SimSolid +4.8 +1.9
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Comparison Virtual vs Real

Dynamic analysis

« Sedan liftgate.

* Modal analysis to determine the
system natural frequency.

* Assembly with 83 components.



Liftgate Natural Frequence

 Goal

« Defining the natural frequency and the
frequency modes of the system.

pef

* Boundary Conditions

* Restriction DOFs 1, 2 and 3 on the
body structure attachment point.

* Free rotation along Z axis.

30
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Preprocessing

O SIMSOLID O SIMSOLID O SIMSOLID

Material Weld Points Adhesives
+ E =205000 MPa * 76 points * 63 adhesives
« v=0.3

SimSolid preprocessing time - 10 minutes
FEA preprocessing time - 24 hours

31 2\ ALTAIR
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Results

PM 01

PM_04

Natural Frequency
PM 07

Experimental [Hz] 16.3 Mg -

FEM [Hz] 16.7

SimSolid [Hz] 16.8
Error %

FEM +2.5
SimSolid +3.1

32 )\ ALTAIR
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Results

Natural Frequency

Experimental [Hz] 16.3
FEM [Hz] 16.7
SimSolid [Hz] 16.8
Error %

FEM +2.5
SimSolid +3.1
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O tempo economizado no preé-
processamento no SimSolid foi
significativo, apesar de ter muito
mais D.O.F. nos modelos paraa
convergéncia das analises.

Jefferson S. Carvalho, Stellantis, Virtual Analysis Engineer

Samir S. Saliba, Stellantis, Virtual Analysis Engineer
STELLENANTIS
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Front Shock Tower

Component and system level
performance evaluation at the
conceptual design phase
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SimSolid Results

<3% with FE
CAD to results: 20 minutes in SimSolid
vs. 2 days in conventional FE
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SimSolid

Max Displacement 1.696mm

min 3.0481e-8 [mm]

g lmam

Hax 1. 6969%0

1.21270%0
e 1313e%0
9 8988a-1
‘8 4BATe1

'-1 070601

6. 656501
e 242401

2 828701
_—
==

HEin 3.0401e6

1.6969e+0 [mm)]

J\ ALTAIR



AR RE—ARIESHER

OptiStruct Error 5.9%

Max Displacement 2.102mm

Contour Plot
Displacement(Z)
Systems id =2

2.105E+00
[1.5405«30
1.576E+00
—1.311E+00

1.047E400
7.821E01

—5.175E-01
2.530E-01
-1.152E-02
-2.760E-01

Max = 2.105E+00
Grids 14441

Min = -2.760E-01
Grids 13389

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

SimSolid
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Sabic RURESRNIESIRSSTRILL

Automotive Front-end Module - frequency prediction

SimSolid OptiStruct Remove mass

Mode Shape Gap % Shape difference Ga
(Hz) (Hz) P P P P

%

1 23.4 Bending of vertical members bottom 23.07 Bending of vertical members bottom 1.4% Similar .
area area -0.2%

5 36.4 Bendlng vertllcal member, lower beam 354 Bending vert\cal.mem.ber, .Iower beam 5.8% Similar .
moves in y direction moves in y direction 1.2%

) . Bending vertical member, upper
3 431 Bending vertical membe.r, upper beam 40.6 beam moves/rotates along y 6.2% Similar

moves/rotates along vy direction i . o
direction 4.6%

a 45.0 Bending vertical in lower area, lower 451 Bending vertical in lower area, lower 1.8% Similar .
beam rotates along z. beam rotates along z. 0.2%

5 491 Bottom beam bending 46.7 Bottom beam bending 5.1% Similar 3.5%

. 0
6 60.5 Upper beam bending 57.2 Upper beam bending 5.8%  Similar 4.9%

Notes:

+  OptiStruct model 3.2% more heavy. It is expected frequency in SimSolid is 1.6% higher than in.OptiStru.
This is corrected for in the last column ‘ :

Both frequencies and shapes are close each other.
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RB S5

ViR A GLASS | 2520 72000 0.22

2 a B | STEEL | 7850 210000 0.3

3 ' S B ALUM | 2780 73000 0.33

4 saalem P 310 9000 0. 437
1 GF30

5 -ﬁ:’ﬁﬁ STEEL | 7850 210000 0.3
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Design study 1 | Modal 1
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Design study 1| Modal 1
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SimSolidRIE(FEEZRERMS
KRS EAZI 15 ¢

Dizplacement
Hagnitude
[am

NHax 2 §438e+01

2_6068e+01
-2. 3698401
2.1328e+01
1.8959=401
1. 6589e+01
1.4219e+01
1.1849e+01
94794410
7.1096e 40
4. 7398e+00
2_3699:+00

Ein 1.2986e04

max 2.8438e+01 [mm]

=
o=l -
Sample No.< MHREER Results:

VL F=50N Ti&E28.4mm $1912060101A02 (01-02) 1. F=S0N; & 29.60mme
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Subcase 1 (loadstep?) : Mode 1 - F = 5.052456E-+H)1
Frame 25
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