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Optimization of basic parameters of cycloidal pinwheel pairs for RV reducers
to improving load carrying capacity

QIU Ji', GONG Linhuan®, LUO Limin’, LI Guoping', LOU Jungiang', LIU Li""
( 1.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo University, Ningbo 315211, China;
2.Ningbo Zhongda Leader Intelligent Transmission Co., Ltd., Ningbo 315301, China )

Abstract: In order to improve the load carrying capacity of RV reducer, the basic parameters of the cycloidal
pinwheel pair need to be optimized. On the premise of standardizing the volume of RV reducer, the eccentric
distance and the radius of needle teeth are chosen as the design variables, and an optimization mathematical
model is established with the goal of improving the load carrying capacity. Since the relationship between the
load carrying capacity and the basic parameters cannot be expressed by a simple analytical formula, the fitness
function of genetic algorithm is improved to implement fast search. Using RV-20E reducer as the case study, the
load capacity of the optimized RV-20E gearbox is improved by 11.15% through numerical simulation. The
optimized cycloid subsets are then fabricated, assembled and tested for load capacity. The test results show that
the optimized RV reducer can improve the transmission efficiency by 2.3% at rated load, reduce the temperature
rise and noise by 0.7 °C and 1 dB respectively, and has better performance at heavy load.

Key words: cycloidal pinwheel pair; basic parameters; load carrying capacity; genetic algorithm
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