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Optimal Design of Fixed Support for Robot Based on ADAMS and Ansys Workbench

XU Zhe, YANG Shuai, MOU Xiao-hua, WANG Dong-ce

(Shanghai Ocean University, Shanghai 201306, China)

ABSTRACT: The work aims to improve the strength and weight, etc. of the studied industrial mechanical parts through
such two main methods as finite element analysis and optimal design used to design modern mechanical components and
parts. By building the 3D model of rotary joint fixed support for robot based on 3D software and carrying out dynamic
simulation with ADAMS simulation software, the stress analysis of the support under the condition of the rotary joint was
obtained. Then stress analysis and optimal design were conducted in the Ansys Workbench according to the data results
analyzed. The weight of the fixed support decreased by 21.7%, and the overall strength was enhanced. The optimization
method works well and it can significantly improve the weight and strength of the structures of mechanical components
and parts.
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Fig.1 The three-dimensional model of fixed support
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Fig.2 The simulation model of the rotating joint
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Fig.4 Finite element model and static analysis of the fixed
support
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Tab.1 The results of optimization design

Dy/mm D,/mm Ds;/mm 0p,/MPa dy,/mm JHiE/kg
1 10.5 11 6 7.9587 0.012306 2.57
2 8.9 11 6 9.0709 0.012 554 2.3589
3 12.1 11 6 8.0346 0.012 158 2.781
4 10.5 9.9 6 9.1981 0.015638 2.4899
5 10.5 12.1 6 7.1606 0.010 001 2.6501
6 10.5 11 4.4 8.5522 0.013 668 2.4815
7 10.5 11 7.6 7.6414 0.011 167 2.6585
8 9.1991 10.106 4.6991 9.702 0.016426 2.2604
9 11.801 10.106 4.6991 9.5972 0.016 021 2.6036
10 9.1991 11.894 4.6991 7.2336 0.011485 2.3925
11  11.801 11.894 4.6991 7.2876 0.011 086 2.7357
12 9.1991 10.106 7.3009 8.1803 0.013911 2.4061
13 11.801 10.106 7.3009 8.0778 0.013 602 2.7493
14 9.1991 11.894 7.3009 6.1789 0.009 7104 2.5346
15 11.801 11.894 7.3009 6.507 0.0094345 2.8778
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Tab.2 Comparison of parameters before and after optimization of fixed support

KA /mm RN J/MPa MIAREE /mm JEARE E /mm s A 5 /mm Fiim/kg
Pkl 0.013 558 7.1682 12 10 6 3.1932
HwIMELL)E 0.011 717 11.552 12 10 6 2.6989
SHAAL)E 0.008 657 5.5398 9 12 7 2.4995
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