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Fig. 2 Schematic diagram of differential bevel gears under different

radial modification coefficients
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Tab.1 Parameters of differential bevel gears
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Tab.3 Basic parameters of a certain automobile
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Fig.4 Model of the Hertzian contact
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Fig. 6 Finite element simulation results of the contact stress
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Fig. 7 Equivalent stress contour plots of the planetary gear
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under different torques

YAl AR Y A ) SR ANONE T A LS R an 15T 10
Frs o o, B 10(a) s A 1 424.9 N-m B2
BV RERRER J1 205 5 8 10(b) Btz M 1 500 Nem
2 A 147 50 MR L 0 4 A s BT 10 (o) T s o B 0
1 600 N-m B 25l th A AR BB J) 43 A1 o [R] 3R, L%
EI10 T LAEBL, ANRIEETS, BEE R 5e i 42 m
A BB, -0, 1/ NZE -0, 2, MRS I K ) 74
R, FEREH 1 424.9 N-m B, & i fe 74
] A8 (37 R A HE AR, U AR Y A0 T30 )
508. 5 MPa 14 K 2 799. 8 MPa; H.Fifi 2 % 40 09 19 Kk
S NS S N AR A CIL S 57 3% 51 by s

(c) ¥4 1600 N-m
E 10 FEETFHERRBEZL NS H
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different torques
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Fig. 15 Results of the first 10 modal orders for planetary gears
under different modification coefficients
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Fig. 16 Results of the first 10 modal orders for side gears under
different modification coefficients
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Impact of radial modification coefficient of bevel gears on load-bearing
characteristics of differential
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Abstract: [Objective] Scholars at home and abroad have conducted research on the dynamic characteristics of gears under
different modification coefficients. However, the influence of the dual variables of radial modification coefficient and load on
the stress variation law of differential bevel gears remains unclear. Based on the existing research foundation, the variation law
of equivalent stress of differential planetary gear pairs under different radial modification coefficients and different load
conditions was mainly explored, and the modal analysis of differential bevel gears was also carried out. [Methods] Firstly, with
the radial modification coefficient as the independent variable, separate configurations of positive and negative radial
modifications were created for the planetary gear and side gear. Secondly, taking the torque applied to the side gear as the
independent variable, three types of torques were imposed on the boundary conditions of the planetary gear and side gear models
with different radial modification coefficients. Finally, non-linear contact analysis elements were employed to conduct contact
and mechanical performance analyses and solve for the stress distribution of the gears. [Results] The results indicate that the
maximum stress position of the bevel gears during meshing occurs at the gear roots. Under different torque loadings, as the
radial modification coefficient x, of the planetary gear increases from 0.1 to 0.2, the maximum stress at the tooth root decreases,
while the average stress along the meshing line increases. When the radial modification coefficient x, of the side gear decreases
from -0.1 to —0.2, the maximum stress at the tooth root of the gear increases, and so does the average stress along the meshing
line. The modal analysis results of the planetary gear and side gear in the differential show that as the positive and negative
modification coefficients increase, the maximum natural frequency and maximum spatial displacement of both the side gear and
planetary gear gradually increase.
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