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Estimation Theory of Temperature Rise on Sliding Contact Surfaces of

Differential Mechanisms for Automotive Drivelines

OOO00O00dT.ONOZAKIODOOOODOT. KOBAYASHIO OO OO OH. SHIBATA

This paper describes a trial to estimate temperature rise on sliding contact surfaces of differential
mechanisms for automotive drivelines by using the moving heat source theory. First, theoretical equations
of contact force and relative sliding velocity of main sliding contact surfaces are shown. Next, equations
for estimating the temperature rise of sliding contact surfaces and oil are drived. In the numerical
examples, the temperature rise of main sliding contact surfaces are estimated to understand the
tendency. The validity of this estimation theory is also verified by comparing estimated and measured

results of oil temperature.
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Schematic view of a dilJerential mechanism for
automotive drivelines
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Engagement of equivalent spur gear pair
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Sliding contact model between pin and pinion

JTEKT ENGINEERING JOURNAL No. 1009 (2011)

R,0 Ay 0
i 0.752k,
v kp LSP
A0 2. 1 m, 0O m, B! Iy 0 1| my :
sp o | sm L L sin| N 301,

oooor,0000000000002[,02m,00
0000000000k 0000000000000
goboooooooooooooooooooooon
gobooooooooDo

230 0000000000000 00O

gobooboboobuoobbooboobboon
gobobooobooboobbooboobboobd
goobobobooooooboobobobobooo
gooboboboooooooobobobobooo
gobooobooboboboboooboobooboboo
gooboboboooooooobobobooboo
goobobobooooooooboobo

gboboooooboobobobobooooogon
godooooboobooobobooboobobooobg
gogooooboobooobobooboobbooobg
gogboooobooboobbooboobboobg
goooooobobbboooboooooooooon
gobboooboobboboboobooobd

231000000000

coooooooOoocooboocooboocoobooooo

osoOo000000R',,,OR,, 00000000000

ppo ppo

a, &
:

Joooooooobobobobobbobooood
Sliding contact model between side gear and pinion
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Heat distribution model of sliding contact surface
between pin and pinion
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Heat transfer model of oil
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Estimated results of temperature rise
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Comparison result between estimated and
measured oil temperature
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