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Combined Solution Method of Surface Integral and Local FEM for
the Non-line Vibration Characteristic of Cycloid Bevel Gear

LIU Zhi-feng, ZHANG Jing-ying, JIANG Feng-qi, YANG Wen-tong, CAI Li-gang

( National Engineering Research Center of Precision and Ultra-precision Machining,

Beijing University of Technology, Beijing 100124, China)

Abstract; This paper researches the dynamic response characteristic of the cycloid bevel gear under a
wide range of operation speed and torque, and proposes a new method of semi-analytical FEM. The new
method can precisely present the key factors of the gear tooth such as the tooth geometry and tooth contact
stress, which influences the dynamic characteristic of the cycloid bevel gear significantly. Different from
the conventional method, the non-line factors such as the static transmission error, time-varied stiffness
and meshing frequency variation are no longer considered as the excitation. However, every time step of
gear meshing is considered to calculate the dynamic contact stress and dynamic transmission error, and
finally present the non-line vibration characteristic of cycloid bevel gear.
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Fig. 1 Gear tooth elastic vibration model
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Fig.2 Schematic of cycloid bevel gear tooth contact area
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Table 1 Cycloid bevel gear geometry parameters

and operating conditions

e BfH
WL 2,/2, 9/54
Wzm 2/(°) 90
KERHHEER d,/mm 760
Kt 55 b/mm 110
KigL% S BHEM B./(°) 29.5
&% QLR m,/mn 10.5
TI#4 4 L#AR ry/ mm 210
BMAHE T/Nm 100 ~300
WA 35 A f/ He 500 ~3 500

BN BBALEREII TR [ um
)

0 1 1 1 1 |
0.5 1.0 1.5 25 3.0 35
WA 4558 / kHz
B3 BAME T=150 Nm g)5 %5 3% 2 41 m
Fig.3 Frequency response of dynamic transmission error

on the input torque 7' =150 Nm
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