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Tab.1 Associated parameters of RV —250
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Tab.2 Acting force and contact stress chart

of cycloid pin gear messing

ks WESIER F/N Hefl N ) oy / MPa

0 0

2 1 139.396 162.483 408 9
3 2 200. 691 361.952 073 2
4 2 264.397 576.921 282 3
5 2 327.894 840.946 716 6
6 2 142.346 1 039.563 947 0
7 1 772.109 1 095.007 940 0
8 1 326.172 1 012.364 3850
9 865.242 833.526 375 0
10 429.328 584.862 976 0
11 58.462 212.966 804 8
12 0 0
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Fig.1 Cycloid pin gear transmission model
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Fig.2 Meshing FEM of cycloid pin gear
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Fig.3 Close FEM meshes of cycloid and pin gear tooth
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Fig.4 Magnification of cycloid pin gear contact parts
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Fig.5 Applied boundary conditions
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Fig.6 Stress contour of cycloid gear contact parts

( magnified 150 times)
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Fig.7 Compressive stress contour of cycloid

gear contact parts
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Fig.8 Statechart diagram of cycloid gear contact parts
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Fig.9 The result analysis of the two motheds
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On the Nonlinear Analysis of Contact Strength of Cycloid-pin
Gear Transmission Surface

WU Su-zhen'?, HE Wei-dong'

(1. Dalian Jiaotong University School of Mechanical Engineering, Dalian 116028, China; 2. School of Mechanical Engineering
Henan Institute of Engineering, Zhengzhou 451191, China)

Abstract: In view of the quantity of cycloidal gear modification, tooth contact deformation and the effects of
the pin gear bending deformation, the contact stress between the pin gear and the various cycloidal gears is
calculated by Hertz theory. Based on the meshing principles of cycloid pin gear planet transmission, the RV
second-level finite element model of pin-cycloid meshing transmission is accurately established by using the fi-
nite method. According to the actual working condition of fixed pin gear and cycloidal gears outputing, the
nodes in the outer ring of the pin gear are constrained, and the rigid beam is employed to simulate the planet
easel output gears. Meanwhile, the rigid cell is employed to simulate the eccentric shaft crank. The hinge link
technology is employed to simulate the rotation of crank relative to cycloid pin gear hole. Based on the actual
working condition of the constrained and simulated bearing of the bearing bore, a torque load is applied in the
output unit centroid and the cycloid-pin gear contact nonlinear analysis is further employed to get stress, strain
contours of the cycloidal gear. Comparative analysis of the results of theoretical calculation and finite element a-
nalysis offers a theoretical basis for optimal design of cycloid gear and the effective method of numerical simu-
lation.

Key words: cycloid-pin gear; contact stress; nonlinear; finite element



