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Optimal design of the motor base structure by the finite element analysis

WU Bing-sheng, SHAO Hui-chao

(College of Mechanical and Electrical Engineering  Hebei University of Engineering  Hebei Handan 056038 China)
Abstract; The optimization design parameter model of the base of explosion— proof motor has been estab-
lished by using the finite element analysis software Ansys. Structure of the base has been optimized as well
as the weight of the base as the objective function, during the optimization process, considering the stress
constraints and the displacement constraints that the base suffered, and the integrated displacement and
stress before and after optimization were compared with each other. The result shows that the displacement
and stress have increased in pemitted range after optimization. The result of optimization reduced greatly
weight of the base in the case of the nomal, stable operation, thus it could save a lot of raw materials for
the mass production and it has important practical significance for lower production cost and could creates
higher economic benefit.
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, Tab. 1 Iterative process table
, SET 9 SET 10 *SET 11
SMAX Pa 1,348 3 107 1.361 9X 107 1.352 9X 10/
’ UMAX[Pa 1.472 2< 10 * 1.440 9% 10 * 1.4316X 10 *
Q235A, Vlm 5114 2 10 * 5.001 0X 10 * 5.034 4X 10 °
235M Pa, Il 5.056 2X 10 ° 5.037 3X 10 ° 5.0324< 10 °
200MPa, , UPlm 5.430 8 10 * 5.1376X 10 * 5.074 9X 10 °
113MPa. E 196 ~ 216GPa, 1 DOWN lm 5.069 8 10 ° 5.055 8X 10 * 5.0523X 10 °
0.25~0.33 , E=2.1X10", W lkg 1309.5 1290.2 1285.6
PRXY =0.33, ,
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Fig. 1l Finite element model of the base Fig.2 Curve of the objective function
changes with iteration
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Fig.3 Integrated displacement and stress before optimization
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Fig.4 Integrated displacement and stress after optimization
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