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Rapidly Coupling Parametric Optimal Design of
Partial
Integral Body

Structure Modification for

CHEN Xin, WANG Jianing, SHEN Chuanliong, NING
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University, Changchun 130022, China)

Abstract: A parameterized model for local modification
structure is built coupled with the finite model to generate a
coupling model. According to the

credibility of the fast

parameterization modeling and the accuracy of the local

local parametric

performance, the coupling
parametric coupling model could be confirmed. Besides, the
approximation established by design of experiments and radial
basis function can predict the performance of the body
successfully and the hybrid method multi-objective

optimization can be wused to achieve multi-objective
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optimization design. Therefore, the method built can meet
the design effectiveness while saving modeling time and

improving optimization efficiency.

Key words: vehicle engineering; structure of integral body;
rapidly coupling parameterization optimal design; local

parametric coupling model
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Tab.1 Some parts of parametric model
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Fig.1 Parametric model for frontal module of body
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Fig.4 Parametric coupling model of frontal module
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Tab.2 Comparison of body stiffness and vehicle collision safety of simulation and test

- BRI/ HFERIEE/ — B s/ — R/ 2 v B A 2 B
(N emm~1) (Nem+ (™D Hz Hz W(E/ g &8/ g
HE 14 670. 18 16 869. 23 38.03 32.52 35. 42 30. 17
R 14 929. 83 17 561. 95 39. 49 33.93 32. 64 30. 68
RE/% —1.74 —3.94 —3.70 —4.16 8. 52 —1.66
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Tab.3 Comparison of stiffness of parametric coupling model and initial FEM model

o AmE R A/ z HEHNIJJ%/ ?ﬂ%ﬂugé — IS/ —BHEEES EWERE A0NnEE
kg (N+mm™1) (Neme« ()71 Hz Hz WEfE/ g WEfd/ g
WA 104. 36 15 923. 60 24 894. 40 44,27 38.50 35. 37 30. 10
BHGR AR 100. 21 16 344. 90 25 869. 40 44,51 37.11 33.74 32.70
RE/% —3.98 2. 60 3. 90 0. 54 —3.61 —4.81 8. 64
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Tab.4 Design variables
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Tab.5 Optimization of design variables

Pt g BItR1E HAL(E
AR EE/mm 1.00 0. 80
WREAR L H/W 1.17 1. 05
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Fig.5 Compare the shape of the absorbing box
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Tab.6 Comparison of performance of parametric coupling model and optimization model

B ZRIE /(N » mm™1) HFERE/(Nem-« (O™ — B A/ He — By / He
R A=y Eil 15 992. 30 25 654, 30 44. 44 37.29
SHAFR AR 16 344. 90 25 869. 40 44. 51 37.11
RE/% —2.16 —0. 83 —0.16 0.48
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Fig.6 Comparison of left B-pillar accelerations before
and after optimization
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Fig.7 Comparison of right B-pillar accelerations before

and after optimization
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Tab.7 Lightweight details
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