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Fig. 1 The model of a side frame for a car
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Table 1 The best 10 individuals in the last generation according to the comprehensive scores

Yo, partition vector assemblability manufacturability stiffness comprehensive
score score score score
1 [011110111001] 1756 18.881 5 59.917 9 1.999 9
2 [001110111001] 1712 19.023 0 58.091 8 2.0111
3 [100000000000] 1319 19.819 9 59.851 6 2.012 6
4 [o11111111111] 1317 19.829 9 59.817 1 2.017 6
5 [011000110000] 1489 19.500 5 58.223 4 2.019 6
6 [000100111001] 1614 19.236 4 58.337 8 2.022 0
7 [000101111001] 1 662 19.201 4 56.262 8 2.046 0
8 [000100110001] 1521 19.482 7 57.588 0 2.055 8
9 [001110100001] 1 545 19.463 1 57.265 0 2.079 9
10 [000101110001] 1 569 19.465 9 54.657 1 2.080 4
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A Modified Graph-Partitioning Algorithm for Vehicle
Body Assembly Structure Optimization

HOU Wen-bin, HOU Da-jun, XU Jin-ting, ZHANG Wei
(State Key Laboratory of Structural Analysis for Industrial Equipment
(Dalian University of Technology) ; School of Automotive Engineering ,

Faculty of Vehicle Engineering and Mechanics,

Dalian University of Technology, Dalian, Liaoling 116024, P.R.China)

Abstract: The optimization method for the vehicle body assembly structure was studied in view
of the overall performance of manufacture and assembly. A modified graph-partitioning algo-
rithm was proposed to optimally divide the vehicle body assembly structure into a set of compo-
nents. A side frame model for the typical vehicle body in white was built as an example, in
which the structure geometry was transformed to a topological graph at first, then the topologi-
cal graph was partitioned into a set of simply connected and independent sub-graphs with con-
straints of engineering meanings. The genetic operators in algorithm NSGA-II were combined
with the FEM analysis to calculate the optimal partition of the product structure geometry. The
results show that the proposed method realizes the objective of optimal comprehensive perform-

ance for the vehicle body assembly structure.
Key words: vehicle body design; assembly structure ; multi-objective optimization; graph parti-
tion
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