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The Study for Estimation of the Surface Temperature
Rise in Spur Gear Tooth
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Abstract

A numerical simulation of the temperature rise for sliding surface in dry contact is based on
Jaeger’ s formula combined with a calculated heat input. A gear tooth temperature analysis was
performed. The pressure distribution has the Hertzian pressure distribution on the heat source.
The heat partition factor is calculated along line of action. A Temperature distribution of tooth
surface is calculated about before and after profile modification. A Temperature of addendum and
deddendum in modified gear have reduced.

J|EAH Tis26  : bulk temperature of bodies
Via : velocities of surface
fix, 1, &) : heat partition function Vs : sliding speed
Ko : thermal conductivity of solid x,y : coordinates on contact surface
I : half contact length along moving x’,y’,t" : dummy varables of , x, v, ¢, respec-
direction tively

q(x,y,t) : heat flux ’.7‘, %,%,1,¢q,p : nondimensional variabes of
t : time T,x,y,t,q,p
T12 : surface temperature Vie : peclect number(V; ol./4x)
ATy o : temperature rise X : thermal diffusivity of solids
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Q. : contact area

u : friction coefficient
U, : Pitch line speed

D; : Pinion diameter

Dy i Gear diameter

A; : Addendum of Pinion

Ay  : Addendum of Gear

¥  : The pressure angle

& : A dummy variable along the contact line
pa * The base pitch of gear
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Table 1 Gear data
[__, Gear Data
b R B emmamate
Item Pinion Gear
\
Number of teeth 16 24
Pressure angle, degrees 20°
Module
Face width 20.00mm
Angular Speed 1460rpm B

Young' s modulus 200 GPa
Poisson' s ratio

Contact ratio

Table 2 Properties of materials

————
0.465 kj/kg C
1.474%10 °

Specific heat of solids, ¢

Thermal diffusivity of

salids,
54 Wim°C
7,833 kg/m?
Friciton coefficient of surface, J 0.4

Thermal conductivity of solids, £

Density of solids, p
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Tooth curve of pincion
Tooth curve of gear
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Fig. 4 Action Length and Load Disbribution of

Gear Tooth
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