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Topology Optimization of the Spot-weld Layout Considering the Dynamic
Stiffness of the Car Body Structure
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(a) CWELD element (b) the 3-lap spot joint
Fig. 2 Illustrations of a CWELD element
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+ A75 98 Fig. 1°ﬂ UeRd BLILW RS 7] Fig.3 Connector grouping for the spot-weld layout
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(a) First torsion mode (b) First bending mode
Fig. 4 Nomal mode analysis for B.I.W model
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Table 1 Comparison of original and new layouts for

optimization
Original New Original
layout layout / New
Front Connector 753 - _
body CWELD 903 - _
Center Connector 733 2733 -
floor CWELD 889 3174 0.280
Rear Connector 545 1348 -
floor CWELD 711 1739 0.409
Rear Connector 569 1674 -
panel CWELD 696 1946 0.358
Left Connector 589 1935 -
side CWELD 834 2918 0.286
Right Connector 601 1976 -
side CWELD 844 3002 0.281
Roof Connector 137 611 -
panel CWELD 201 934 0.215

Table 2 The problem formulation for topology optimi-

zation

Objective

Constraints

Design

variables

Maximize weighted |[Volume fraction < G
frequencies(first G is the rates of the
torsion mode : 2, |number of elements
first bending mode: |in the design space,

The density for
each element in
the design space
(design space is

1) new over original  |the spot weld
layout model component)
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Table 3 Comparison of original and layout of the
natural frequencies

Original |  Optimal Optimal
layout |layout(100%) | layout(90%)
Natwral | 0S| 3770 | 3814 37.90
Frequency First
Hz] | ongine | 5184 5236 52.03
ending
Connector 3944 3944 3626
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