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Tolerance design of RV reducer based on the fuzzy analytic hierarchy process

DU Xuesong , CAO Daijia , ZHU Caichao , SONG Chaosheng
(State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400044, P.R.China)

Abstract: The part tolerance design of RV reducer is a major difficulty in its research and development
process. A method based on fuzzy analytic hierarchy process is proposed for tolerance design of RV
reducer. The sensitivity weight coefficient of part parameter error to hysteresis degree is constructed by
sensitivity analysis, and the weight coefficient of part processing difficulty is constructed by triangular
fuzzy-analysis hierarchy process. Based on the geometric mean method, the weight expression of the part
design parameter is established to calculate the hysteresis of the RV reducer, so as to realize the tolerance
assignment of the part design parameters. The theory and experimental results show that the method is
feasible and has guiding significance for RV reducer tolerance design.
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Fig.1 The RV reducer transmission theory
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Table 1 The sensitivity index of design parameters
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Fig.2 The RV reducer tolerance design flow chart
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Table 4 Tolerance design evaluation indexes
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Table 5 Design parameters of the processing difficulty degree of the evaluation results

Y A B C D E F G H
A (1.1.1) (4,5,6) (6,7.8) (4,5,6) (7,8,9)  (7,8,9) (4,5,6) (6,7,8)
11 1 11 11
B <Z’?T) (1.1, (1,2,3) (?7,1) (4.5.6)  (4,5.6) (?,7,1) (4,5.6)
11 1 11 11 1 11 1
. 111 11 111 . 111 )
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11 1
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11 1 11 1 1 1 1 1 1 1 11 1 1 1 1 1 1
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Table 6 The calculating results
SRR LT WURBEFE R MUREN R MHENRER NEK YFH R 22 KN FE
B HoL [ 2 AR R 2 1.000 0 0.096 9 0.318 7 0.211 0 0.006 6 55240.006 6
iR iR 22 —1.457 0 0.066 5 0.1331 0.1001  —0.002 4 2.5—0.002 003
Gt L BC 4 ] B 0.728 5 0.133 0 0.099 0 0.117 0 0.005 9 0.005~0.010
LR BRRE —0.529 8 0.182 9 0.195 0 0.182 9 0.013 4 0.013 4
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Table 7 The measured value of reducer parts’ error mm
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Fig.3 The RV reducer static stiffness test bed
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Fig.4 The RV reducer static torsional stiffness test chart
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