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(b) Fig. 1 Finite element model of whole car
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(d) Fig. 2 Finite element analysis model of body in white
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(f) Tab.1 The sensitivity about thickness of components

z %ggﬁ fi}nf BARMUE B RE
1 2809113 1.4 -3.84E-03 3.01E-03
2 2809115 1.4 -6.48E-03 2.23E-03
3 2809117 1.8 -1.77E-03 3.72E-03
4 2809125 1.4 -1.86E-02 2.37E-03
5 2809126 1.8 -1.45E-02 8.02E-04
6 2809131 1.6 -6.48E-03 5.81E-04
7 5102151 1.2 -2.92E-03 2.56E-03
8 5102152 1.2 -3.09E-03 1.53E-03
9 5102155 2.0 -2.33E-03 5.42E-05
10 5701443 1.5 -1.13E-02 3.82E-05
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(h) Tab.2 Thickness of parts before and after |ightweight

REMAREE REWREEE

Fr5 I

/mm /mm
1 2809113 14 1.2
2 2809115 14 1.2
3 2809117 1.8 15
4 2809125 14 1.2
5 2809126 1.8 14
6 2809131 1.6 14
7 5102151 1.2 1.0
8 5102152 1.2 1.0
9 5102155 2.0 1.6
10 5701443 15 1.0
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(j) Tab.3 Stiffness and modal before and after |ightweight

BE RE MU
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fbui fbiE %
LRI /N-m-rad™ 9560 9490 0.7
i R (% MBS T T)YN-merad® 11060 10970 0.8
HFERIE /N-m-rad™ 6.86  6.83 0.4
HENIE (SRS TT) INmrad® 7.12 705 1
1 ARz Hz 380 379 0.3
1 AT Hz 294 296 0.7
FHFE kg 285.0 270.2 5.2
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Fig. 3 Deformation histories of car in side impact before and after |ightweight
(a) before lightweight (b) after lightweight
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Fig. 4 Side acceleration histories of B pillar in side impact before and after |ightweight
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Fig. 5 Test points of intrusion displacement of body in side impact
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Tab.4 Maximum intrusion displacements in side impact before and after |ightweight

mm

RNEAE LES A HEME
Bk P1 309 324
B P2 327 338
B L P3 309 317
Bt P4 36 36
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Fig. 6 Head acceleration histories of occupant in side impact before and after |ightweight
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Fig. 7 Chest intrusion histories of occupant in side impact before and after |ightweight
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Fig. 8 Deformation histories of car in side impact (@) 20 ms (b) 60 ms (c) 100 ms
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Fig. 9 Compare of velocity between experiment and simulation after lightweight in side impact
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