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Topology Optimization of Upper Flange in Tooth-Lockde

Quick-Actuating Closures

SU Wenxian, YANG Suiyun

(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract ; In order to obtain more reasonable topology of upper flange in tooth-lockde quick-actuating closures, topology

optimization of upper flange was carried out in this paper. According to the loads and constraints of the upper flange,

original structure static analysis of the upper flange of vapour pressure caldron was carried out and the conceptual model

was built. Based on the result of topology optimization and manufacturing requirement, the part was re-designed.

Compared the static analysis results of the original design with re-designed structure , it shows that in the most dangerous

section both primary local membrane stress and primary + secondary stress decrease, the weight is reduced by 23.2%.
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Figure 1  Structure of quick-actuating closures
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Table 1 Material parameters
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Figure 2 Geometry and FEM model of

upper flange before optimized
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Figure 3 Von Mises stress contour of statics analysis
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Figure 4 Dangerous sections before optimized
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Table 2 Result of linearized stress before optimized
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Figure 5 Conceptual model of upper flange
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Figure 6 Design domain
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Figure 7 Result of topology optimization
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Figure 8 Geometry model created according
to result of topology optimization
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Table 3 Result of linearized stress after optimized
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Figure 10 Von Mises stress contour of

static analysis after optimized NODAL SOLUTION
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Figure 11  Dangerous sections of Figure 12 Static analysis result
new structure after optimized before and after optimized
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