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Vibration reduction optimization of gear modification

based on Kriging model and genetic algorithm

YANG Li', TONG Cao’, CHEN Chuang', GUO Qiuping’

(1. School of Equipment Engineering, Shenyang Ligong University, Shenyang 110159, China;
2. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
3. Military Representative Office in No. 474 Factory, the Chinese People’s
Liberation Army, Fushun Liaoning 113003, China)

Abstract: To solves the problems of large computation, low precision and complicated
operation during optimization of gear modification, an algorithm for optimization of gear
modification was proposed based on Kriging model and genetic algorithm. Taking spur gear
drive as the research object, optimization of gear modification was carried out. Firstly, in or-
der to solve the problems of multiple responses and implicit function during optimization of
gear modification, Kriging model was established by using Latin sampling method. Com-

pared with the gear engaged stiffness of Kriging prediction and finite element, it was shown
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SRR A 44 PR E L A T Kriging 8RR 35 % 50 0k 04 U 5818 T8 WUIR R A6 LT ). it 2s 8 07 %4 4. 2017, 32(6) : 1412-1418.
YANG Li, TONG Cao,CHEN Chuang, et al. Vibration reduction optimization of gear modification based on Kriging model
and genetic algorithm[ J]. Journal of Aerospace Power,2017,32(6):1412-1418.
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that the maximum errors of predicted stiffness parameters were 7. 79>X10" 7, 1. 20X 10 * and

1. 30X107* respectively, therefore, the precision of Kriging multiple prediction was valida-

ted. Secondly, Kriging prediction was applied to dynamical differential equation of spur

gear, and then fluctuation of dynamic transmission error was regarded as the goal of genetic

algorithm optimization, so optimal parameters of gear modification was obtained. Example

showed that the proposed method was better than ISO (International Standardization Organi-

zation) modification and no modification, therefore, the efficiency and correctness of the gear

modification by using genetic algorithm and Kriging model was validated. Compared with gear

modification by using finite element directly, the cost time of the proposed method changed from

26.91d to 2. 24 h, so the computational efficiency of the proposed method was verified.

Key words:

tion; genetic algorithm
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Fig. 1 Schematic diagram of tooth profile modification
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Fig. 4 Search curve of genetic algorithm optimization
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Table 2 Intermediate parameters of search process
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57 3.282 8.400 0.04253
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70 3.259 8. 400 0.04240
100 3.259 8. 400 0.04240
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