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Fig 1 Finite element model of a complete machine
for a certain type of industrial robot
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Table 1 Comparison table of stiffness before and after adjustment
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Fig 2 Schematic diagram of theoretical forces

on the swivel seat
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Table 2 Force magnitude and direction of
swivel seat
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Fig 3 Results of static analysis of swivel seat
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Fig 4 Results of topology optimization of swivel seat
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Table 3 Comparison of parameter performance before
and after topological optimization of swivel seat
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Table 4 Comparison of quality parameters

before and after optimization kg
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Fig 5 Comparison of whole machine structure
before and after topology optimization
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Stiffness Optimization Design of Industrial Robot Body
Based on Finite Element Technology

HUANG Wen' ,FENG Haisheng' ,XIAO Yonggiang' ,MIAO Xiangliang' , LI Xin®
1. EFORT Intelligent Equipment Co. , Ltd. , Wuhu Anhui 241000, China;
2. School of Mechanical Engineering, Anhui Polytechnic University, Wuhu Anhui 241000, China

Abstract : The finite element modeling of the whole industrial robot was carried out by using the finite element analysis technolo-
gy. Based on the finite element model, the stiffness contribution degree of the whole machine and each part was analyzed, and
the analysis results were compared with the existing evaluation standards to identify the parts to be optimized. The structural to-
pology optimization technology was used to optimize the parts to be optimized, and finally the design scheme of the parts and the
whole machine with reasonable stiffness was obtained. By comparing the overall stiffness coefficients and quality parameters of the
entire machine before and after optimization, it can be seen that the method described in this paper can effectively optimize the
stiffness and overall quality of the industrial robot in the robot design stage, making the stiffness design of the robot more reasona-
ble.

Keywords : industrial robot; stiffness optimization; finite element simulation; topological optimization
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