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Abstract : The light weight design of the subframe is either not ideal, or the accuracy of the model should be

higher. To deal with the problems, the Kriging approximate model was used to make a lightweight design for

the subframe. Firstly,the Latin hypercube sampling test design method was used to sample the important fea-

ture points of the subframe, and the Kriging approximate model was combined to parameterize the subframe.

Then, the fatigue of subframe was taken as the target parameter,and 11 thickness dimensions were selected as

design variables and optimized. The optimal solution was obtained through about 400 iterations, and the opti-

mized subframe quality was 11.3 kg, which was reduced by 10.3% compared with that before optimization.

The maximum stress value under beating condition still satisfied the yield condition, and the free model fre-

quency also met the model requirement, which realized the lightweight design better. The advantage of this

method was that it not only achieved better optimization results, but also did not need to transform among dif-

ferent softwares and effectively avoided the distortion of the model.
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Table 1 The accuracy of approximate model %
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i 0.88 0.15 98.91
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Fig.3 The finite element model of sub frame
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Table 2 The force conditions for the connection point of the subframe and

suspension under three conditions N
% il 3 LB Bah T B T
s F, F, F, F, F, F, F, F, F,
FeHaE -3177 1479 -1531 314 859 —-2881 877 135 60
L -3169 -1452 -1339 324 -761 -2731 -1258 291 64
I e 463 -2276 -151 778 —-3883 -1110 330 1401 638
e 432 2167 —-337 681 3480 -1733 -521 2349 -505
e R -342 1539 1257 -1010 3879 1675 - 1064 3167 1563
e -319 - 1456 1269 -923 -3574 1648 1915 5554 51

4 mm; fRAGIX 8] 43530 K 2. 65 ~3.32 mm,2.65 ~
3.32 mm#fll 3.60 ~4.40 mm.
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Fig.4 The subframe and the design variables after

parameterization of the subframe
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Table 3 The comparison of subframe optimization results with different methods

i T/mm T,/mm Ty/mm T,/mm Tg/mm Tg/mm T,/mm Ty/mm To/mm T\ y/mm T\,/mm m/kg f,/Hz o/MPa (AR %

k(6] 2.5 2.5 2.5 2.2 20 3.0 22 20 25 20 2.0 11.745 121.14 386.0 6.79
XER[8] 2.3 2.3 2.2 2.5 2.2 2.8 2.2 2.4 25 24 3.8 1098 116.2 310.8 12.1
AXJFEE 2.5 2.3 2.2 25 22 27 23 30 25 26 3.8 11.3 112.8 336.5 10.3
WA 2.5 2.5 2.5 2.5 25 25 25 30 30 3.0 4.0 12.5 125.8 240.9
SEEESRET, mEd 12.5 kg Wb E Wb K 2 4R,2010(4) :503.

11.3 kg, 3 10.3% , B AbROR BT
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