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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. So the
calculation of the surface temperature at a sliding contact interface has long been an
interesting and important subject for tribologist. Several methods for calculating surface
temperature have been devised. Several numerical methods have been used to predict
the temperature rise of sliding surface, but those need much time to calculate. In this
study to reduce the calculation time the hybrid method using both semi-infinite solid
analysis and FVM was used. It is founded that the computing time of hybrid method
was shorter than that of FVM.

Key Words: Flash temperature, Heat partition factor, Finite volume method,
Semi-infinite solid analysis,
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Ax,y, ) : heat partition factor 2%
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a(x", ¥ ,t) : heat flux
[« ¢ half contact length

. velocities of surface
. sliding speed

x, ¥y . coordinates on contact surface

x,y¥,f : dummy varables of «x,y,t
t: time respectively
T, : surface temperature . . - T ,x,3,t 4 p : nondimensional variables
4T, » : temperature rise of T,x,¥,t,q,p
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o dénsity -of solid
Q. : contact area
a : thermal diffusivity of solids

u - friction coefficient
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Fig. 1 Model of surface contact
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Fig. 2 Control volume(l-dimension)

Fig. 2 oA 2AAHE Q2 F3aee
Hgate U RERH st} o A}
Aol e iz BFAL 47@OF 2

2 (k4L)+ q=0 W
f:[%(k%)+q’]dx=0 (8)

maA AMNe e 2ol & 4 Uz

TE - TP
(8)5)5

Tp— Ty
(Bx) 14

kE - kw + TSAx =0

an
Te| o= #Hosd

ke ky
( Gon)y T <ax)W)TP

- (_(gﬁ) Tet (7}%) Tw+ Sdx

(12)

H(12)E oA Astd HA3)H 2ol
FEY + Aok

apr= aETE + dwTw+ b (13)

l; ol o clolo o °
T''7, T TioiTi Tivy Ty Taty Tase

Fig. 3 Index notation

Fig. 3% Zo] &g F&ux s EA
E Ne =22 22" 213)L dex Z
2 oA oz e F gt

a,~T,~ = b,'T,'+1 + C,‘T,'...l + d,‘ (14)
! (6x1+ 6x1'+1)/2
! (sxi—l + 8x1)/2

a; = b,‘ + ¢; d,‘ = S,' 6x,~ (15)

Ty % Ty., £ AAzdezRY 78 4
A3 Fauz e LEE =2, N+1
& Uste ge Nl BANL ANy
2% 78 4 dA8

o] WHe 249 % INLANE HEHA §
A9 eEAYS £98 + Aok

263



FVME 2183 2xms{Mde JdYolx "
dojd R EAZ meshE Al Felopstr)
o ol AAAIZEo] Bo| AUl dHol
ok o BHES AFIHY e WE A
T Uel 2xsMg g3y st 5 wy
ZE3 ALE B8l M e £33
=3

£

38 o

sliding direction

Heat source
e

)

Fig. 4 Moving heat source
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Fig. 6 Mesh structure
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