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Analysis of Distribution Characteristics of Gear Surface

Flash Temperature for Spiral Bevel

Gu Jiangong Fang Zongde Yang Xiaofang
(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract

The mean friction coefficient on tooth surface was calculated under mixed elastohydrodynamic
lubrication based on Blok’s flash temperature formula. Furthermore, the mean friction coefficient of the
formula was modified, and the formula was improved. Meanwhile, through calculating the tangential
velocity, half width of Hertz contact zone and load distribution factor along the meshing point of spiral
bevel gears, the formulas to calculate the flash temperatures along the contact path and whole tooth
surface of spiral bevel gears under mixed elastohydrodynamic lubrication were proposed respectively,
which provided a comprehensive and accurate method for its calculation of scuffing load capacity. The
results of analyzing the calculation example indicated that the maximum flash temperature along the
contact path located in the middle recess path, and the one of the whole tooth surface was between the
pitch cone and dedendum of gear, where the scuffing failure showed the most possibly.

Key words Mixed elastohydrodynamic lubrication, Spiral bevel gears, Mean friction coefficient,

Scuffing, Flash temperature
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Fig.3 Load sharing factors and semi-lengths

for short axes of contact ellipses
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of pinion and gear tooth face
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Fig.5 Flash temperatures along contact line
ol 55 A7 1Y A S A 1 TR DR 5 1A R R O AR A R
A OB ST, DAY abt i e 0 R A 47 T DA L o7 5 1 7 T
SR B ik I R I 4 fih BT AT T K 28
R, I ELHE R A 50 Y BT, P A 0k TR ) 1) R 7
N TE VR B8V HE S U T T kA BRI e T S
TR 2 T B i B b A TSR DA il 2 A S R TR
P 3 I o

Ky

(LN
Bl 6 R A1k T 484 0 A

Fig. 6 Load distribution of gear tooth face
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