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Optimization of an RV reducer by integrating Kriging with improved NSGA-II

MIAQO Jiacheng . LI Chaoyang, CHEN Bingkui
(State Key Laboratory of Mechanical Transmission, Chongging University, Chongqing 400044, P. R. China)

Abstract: With the volume, torsional stiffness and transmission efficiency taken as the optimization
objectives, a multi-objective optimization model of the RV reducer was constructed. To improve the design
efficiency and save the computational cost, a Kriging surrogate model with a partial torsional stiffness was
established based on the NXOpen C+ + and the Abaqus Python secondary development technology. To
solve the multi-objective mixed-integer nonlinear-programming problem, an MP-NSGA-II ( mixed
population-NSGA-II) algorithm was proposed, and the coding scheme for discrete variables was
improved. An integrated RV reducer design software was developed by using PySide2, and the coupling
relationship between optimization objectives was analyzed. The structural parameters selected by the
entropy method were compared with BAJ-25E, and the effectiveness of this method was verified.
Keywords: RV reducer; MOMINLP; MP-NSGA-II algorithm; Kriging model; entropy method
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Fig. 1 Structure of the RV reducer
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Fig. 2 Dimensions of the integrated RV reducer
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Fig. 3 Parametric modeling software of the RV reducer
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Table 4  Constraints of the cycloidal pin transmission
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Fig. 6 Discrete variable universal coding scheme
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Fig. 9 Integrated RV reducer design software interface
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Fig. 11 Coupling relationships between optimization objectives

MIEL 11 Ca) F () AT H HL 2 R AR AR AL I A% S OR AR5 7E 85.200~85.6 00, 5 HAR AL AL H 5 i
BREANRE . 11(0) RUITR S L W R 2 25 ARG, Bt 2% s O BURAH B W2 i e 205K L 9)
A 5 BT R 7 R,

®7T WMEEHFER

Table 7 Preliminary design selection

WES 7/ % V/m’ K'/(N+m=+rad ')
1 85.432  0.002 227 830 3093 751.546
2 85.417  0.002 128 625 3110 297.437
3 85.417  0.002 072 459 2 985 562.116
4 85.181  0.002 236 448 3 385 894.979
5 85.284  0.002 250 689 3 248 866.264
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Table 8 Comparison of optimized parameters and sensitivity analysis
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b/mm 10 8 —0.004 0.004
m 1.25 1.25
2z, 39 41
D,/mm 165 163.06 —0.373 0.366
d,/mm 7 10 0.040 —0.040
B/mm 14 12.62 —0.042 0.041
K, 0.727 3 0.800 0 —0.549 0.541
D, /mm 41.2 47.04 0 0
D’ /mm 36 41.95 —0.064 0.061
D./mm 8 6.80 0 0
D’./mm 11 8.12 0.006 —0.006
Z 15 20
A 9 15
L/mm 12 12.06 —0.442 0.438
L’/mm 13.5 11.53 —0.271 0.267
7/ % 84.37 85.42
V/m’ 0.002 165 225 0.002 128 625
K'/(N+m=+rad ') 2 021 947.04 3110 304.312 5
i%s 121 113.64
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