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Bending Machine Structure Optimization Based on

Topology Optimization Design

SHAN Jiaying, PING Dongliang, QIAN Yi

(School of Mechanical Engineering,Jiangnan University , Wuxi, Jiangsu 214122, China)

Abstract ; Traditional bending machine design has the disadvantages of heavy structure. By using Pro/Engineer of 3D

design software and ANSYS Workbench, the bending machine topology was optimized. To reduce the weight, the

preliminary optimization model was designed based on the topology optimization. The thickness of the wall plate and

reinforced plates were optimized, and the final structural optimization scheme was confirmed. The final scheme met the

requirements of strength and stiffness, and the total mass was reduced. The study provides a design method that the

topology optimization combines with size optimization.
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Table 1 ~ Main specifications and technical parameters of bending machine
AFEH/KN TAEGKE/mm AP AERIFEE /mm  MRCRE/mm TR/ mm KEE/mm FEEE/mm @EE/mm HLER R kg
1 000 3 200 2 650 320 200 3 450 1 955 2 565 8 700
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Figure 1  Solid model of bending machine
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Table 2 Material properties
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Figure 2 Topology optimization
analysis nephogram of slider
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Figure 3 Topology optimization analysis
nephogram of frame wall
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Figure 4 Solid model after topology optimization
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Figure 5 Sensitivity of input parameters to
maximum equivalent stress of bending machine
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Figure 6 Maximum equivalent stress response line
of wall plate thickness to bending machine
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Figure 7 Response surface of d, and d; to maximum
equivalent stress of bending machine
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Figure 8 Sensitivity of input parameters to maximum
deflection and maximum equivalent stress of throat
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Figure 9 Response line of d; to maximum

deflection of throat
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Figure 10 Response line of d, to maximum
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equivalent stress of throat
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Figure 12 Sensitivity of input parameters to slider and
work table surface maximum vertical displacement
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Figure 16 Von Mises stress of bending

machine optimization
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