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Table 3 Processing parameters of the pinion
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Table 1 Geometric parameters of the hypoid gear pair
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Table 2 Processing parameters of the gear
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Fig.1 3D model of the gear
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Fig.2 3D model of the pinion
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Fig.3 Finite element mesh model of the gear
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Fig.4 Finite element mesh model of the pinion
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Fig.5 Finite element mesh model of the working surface

of the pinion
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Table 4 Some preprocessing parameters
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Fig.6. Meshing pattern on gear tooth surface under
different loads
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Fig.7 Meshing pattern on gear tooth surface under
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Fig.8 Meshing force under different loads
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Fig.9 Transmission error of the gear pair under different load

2.2 RS RISSIFIE SR

A ST MR HE U AR BI/INGS Sy 2 Bl Kge S B
8 B 21122 = 10/41, T AR AR/ INGS 47 T 4 v 8
W& W5 R A BEIR RAEEAE O, M A NS T Sy AR
AT 2 T 1101 17 g 37 A ™ 1 307, DR AR S s ke
BEADAE/NFE AT, K5/ NEE 400 43 S S 7S TR P A, K iAT
T AR N5 o 4 2 . KR4 SOONem 2867 1000 T #4914 18 52 B
Wi DI, 20 H0AE A VB C =AM B A TR ok, & 10
7R



IR A Dl 0 AT A SR Bl o A 5 RS 53 B

107

(a) PIEA

(b) {5 B

@ i
FI10 1A ] =Rl el o
Fig.10 Three kinds position of pitting on tooth surface
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Fig.11 Three kinds position of pitting on tooth surface
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gear dynamic stress and temperature measurement in the

Analysis of Influence of Tooth Surface Pitting on Meshing Performance of
Aeronautical Spiral Bevel Gears Drive

Wang Xiaole'?, Lu Jianwei?, Cai Yunging®, Wang Hongzhou?
1. Anhui Agricultural University, Hefei 230036, China

2. Hefei University of Technology, Hefei 230009, China

Abstract: As an important transmission part of aviation reducer, spiral bevel gear,has the characteristics of durability,
high strength, high efficiency and high stability. As one of the main failure modes of spiral bevel gear, the influence of
tooth pitting on the meshing characteristics of gear pair is very important for analyzing the motion characteristics of the
system and improving the reliability of the aviation transmission system. In this paper, the spiral bevel gear pair
processed by the generated and tilt method is used as the object. The loaded tooth contact analysis technology is
employed to research the influence law of the pitting on different position on the time-varying meshing characteristics
of the gear drive under different loads. The results show that, compared with healthy gears, the contact stress at the
pitting location has decreased, and that on the tooth surface near the pitting area has increased significantly. When
the tooth surfaces mesh to the pitting position, the transmission error of the gear pair increases. The closer the pitting
is to the edge of the meshing zone, the smaller the influence on the transmission error. When the pitting corrosion is
located in the center of the meshing area, the greater the load, the smaller the influence of the pitting corrosion on the
transmission error, but the wider the influence range. The relevant conclusions provide support for the analysis of
transmission characteristics and aircraft reliability of spiral bevel gear pair under pitting failure condition.

Key Words: pitting; spiral bevel gear drive; loaded tooth contact analysis; meshing parameters; influence law
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