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Fig.1 The effect of penalization power
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Fig.4 Different filters’ impact on the results
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optimization results with different loads and filters

HESL AR A BRI A, AR A AR R W] T
NARTE RN Ty, 4 R AT A AR ER . R ST
S T S TR N A 0 T S R AR AL, 3 R AU X L 43
BT A5 HH 28 A 7 f] S 22 b 3 I Ak F IR A B 0L 3R
i 00 5200 1] S R AL | 2 0 ] S A5 R R

I 71 246 MPa A, I H MR 7 18 ] LA H BT 4544
7 3 5 A TR BT g 249 50 A AR LA A R
GILIES SN AV

AR TR A S0 ] SO 22.5% , 2 %S
AT SRR 62. 5% . A [F) S5 bR LR, MR B
/D T R A R A O K U ORI 4 A R ORI R
TR, (R B fE R T AT AR 2 TR B
ZOR DI BT 45 4 2 B A T AT P AN S TR 1.

B6 XBBEEETHIEN

Fig.6 The new structure of large-box parts
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Fig.8 Stresses in the most dangerous working conditions
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A Research for Structural Design of Large-scale Box Parts
Based on Topology Optimization

QIN Dongchen, DU Peng

(School of Mechanical Engineering,Zhengzhou University ,Zhengzhou 450001 , China)

Abstract: The large-scale box parts are widely used in mechanical equipments. Because the design of large-
scale box parts mainly rely on traditional experience, the structure is cumbersome. An optimization model to
the large scale box parts, in which the compliance is minimized subjected to volume constraint, is established
based on SIMP method. And the density filter and the gray scale filter are used to avoid the numerical instabil-
ities that will occur in the optimization process. After loading the load in different positions of the large scale
box parts respectively and using OC criteria to solve each condition, the optimal structures are obtained.
Then, an optimal topology configuration is obtained by combining different optimal structures above, and its
validity and practicability are tested by FEM. This research provides a useful guide for the design of the large
scale box parts.

Key words: large scale box part; topology optimization; SIMP; penalization power; filter function



