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Table 1 The geometric parameters of straight bevel gear

B4 /N Kig
Hgx 17 35
R /mm 3 3
VLTI 25° 25°
A 31°41' 59" 58°1871”
T4 34°34/ 24" 61°34 40"
R4 27° 48’ 28" 54° 48" 50"
HEPR /mm 51.17 51.17
3% /mm 12 12
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Fig.1 The generation sketch map of spherical involutes
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Fig.2 The geometric model of straight bevel gear
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Table 2 The geometric parameters of zero bevel gear

B INE K
W 17 35
K%y / mm 3 3
ERE I 25° 25°
L 90° 90°
Loy 0° 0
A 31742’ 58° 18
A 37° 14/ 64° 1’
REEA 25°59’ 52° 46
PiThiR /mm 3.57 1.93
HMEEFE / mm 51.17 51.17
% / mm 12 12
RAE B /0.1 K015
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Table 3 The processing parameters of zero bevel gear

IR

e Kt
i) i)
TI#EEAZ /in 6.500 5.500 6.000
CIVADAN i 25° / 25°
W T IV T f / 25° 25°
JIRE A%/ in 0.020 0.020 0.040
TIREERE / / 0.063
HURZ %A 24° 59 24° 59’ 54° 46’
JKF4E 4 / mm -1 +1.29 0
FHBAL/ mm 2.01 1.58 0
PRASL / mm 2.25 12 1.77
TR 50° 45 43° 50’ 46° 59’
EEM 130° 44 120° 7/ 7° 107
R 19117 2.002 5 1.156 0
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Fig.3 The geometric model of zero bevel gear
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Fig.4 The sketch map of the boundary conditions
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Fig.5 The gear meshing
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The sketch map of transmission error
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Table 4 Test data of transmission errors under different loads

5Nm 10Nm 15Nm 20Nm  25Nm
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Fig.10 Transmission errors under different alignment errors
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Comparative Analysis of Transmission Error between Straight Bevel Gear
and Zero Bevel Gear

XING Bin’, HOU Mingxi, MAO Hongtu, KONG Xiangfeng, LI Fang

Aviation Key Laboratory of Science and Technology on Power Transmission of Aeroengine, Shenyang Engine Design
and Research Institute, Shenyang 110015, China

Abstract: Bevel gear is necessary for aeronautical transmission system. As the similarity of transmission, straight
bevel gear and zero bevel gear are changeable in many applications. But their transmission performances are different
because of their different tooth profile. In this article, the accurate geometric model of straight bevel gear and zero
bevel gear were established, and static contact analysis of these gears were carried out by the finite element method,
according to which the difference transmission error of the two type gears were analyzed. Under the different working
conditions, the change rules of the two type gear’ s difference transmission were obtained. It can be reference for two
type gears on the selection and application in aviation.
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