Journal of the KSTLE Vol. 18, No. 6, December 2002, pp.

The Korean Society of Tribologists & Lubrication Engineers

389~395

FvMzt HESSH| s & o|28t EH2ToF0| &st Ay
Ueher - M=+ - ZBF
R I E e R
wR ek ek 373
R e E

A Study for Estimation of the Surface Temperature Rise Using
the FVM and Semi-Infinite Solid Analysis
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Abstract — The surface temperature at the interface of bodies in a sliding contact is one of the most important
factors influencing the behavior of machine components. The calculation of the surface temperature at a sliding
contact interface has been an interesting and important subject for tribologist. Temperature analyses were usually
performed under the consideration contacted two bodies as semi-infinite. But the analysis was difficulty in being
applied to finite body and considering the boundary condition. In this study, contact temperature rise of two finite
bodies and surfaces due to frictional heating under the rectangular and the circular sliding contact is calculated.
Heat partition factor is calculated using semi-infinite solid analysis and the temperature of the finite bodies is cal-
culated using FVM. It will be shown that Most frictional heat in the fore part of contact region for sliding direc-
tion is conducted into body that has a moving heat source and the site of the maximum temperature rise moves

to the opposite direction of sliding during sliding.
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finite volume method, semi-infinite solid analysis.
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Fig. 1. Model of surface contact.
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Fig. 2. Control volume (1-dimension).
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Fig. 5. Sliding contact model.

Table 1. Material property
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Fig. 6. Relationship of heat partition with time and
position.
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Fig. 7. Temperature distribution of Body 1 under the rectangular sliding contact.
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Fig. 9. Temperature distribution of Body 1 under the circular sliding contact.
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S,y 1) : heat partition factor
g(x',y,t) :heat flux
Ly : half contact length
t : time
T, : surface temperature
AT, : temperature rise
Tiv2s : bulk temperature of bodies
Viz : velocities of surface
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Vi : sliding speed
X,y : coordinates on contact surface
x, .t :dummy variables of respectively
T, x, ;) t, :1; : nondimensional variables of
Tx,ytq.p
P : density of solid
Q. : contact area
o : thermal diffusivity of solids
u : friction coefficient
q (=) :tate of heat generation per unit
volume
k : conductivity

n2s
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