Journal of the KSTLE Vol. 22, No. 3, June 2006, pp. 137~143

The Korean Society of Tribologists & Lubrication Engineers

Temperature Rise Analysis of Sliding Contact Surfaces
in Lubrication Considering Elastic Deformation

ByoungSun Kim, SangDon Lee and YongJoo Cho*'

Precision and Mechanical Engineering, Pusan National University
*School of Mechanical Engineering, Pusan National University

Abstract —

The sliding contact interface of machine components such as bearings, gears frequently operates in

lubrication at the inception of sliding failure under high loads, speed and slip. 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. Most surface failure in sliding contact region result from frictional heat generation. However, it is
difficult to measure temperature rise experimentally. So the calculation of the surface temperature at a sliding
contact interface has long been an interesting and important subject for tribologist. The surface temperature rise
is related in contact pressure, sliding speed, material properties and lubrication thickness. Though roughness,
load, ect all of the condition, are same, film thickness varies with velocity. In this study, surface temperature rise
due to frictional heating in lubrication is calculated with various velocities. Surface film shearing and dry solid
asperity contact are used to simulate the change of frictional heat in lubricated contact
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Fig. 6. Surface roughness of specimen.
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(Maximum temperature: 91.9°C)
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Fig. 10. (a) Film thickness profile rough surface
(Minimum film thickness: 43 nm), (b) Pressure profile
rough surface (x1.0 GPa) (Maximum pressure: 1 Gpa)
and (c¢) Temperature rise distribution.

1.3 GPa® UEhdth Fig. 11(dye &= 34 A#=
Ho 2= 886°CHoH, o Aol Hi 2%
Fig. 85TF 10817} Agtom | v £%7) 5] &
A $A4 #E Fig. 107 NS W 55 6254
2 ogAg x5 Ay &5E o Eoith

4.4

rh

I

D ¥ £ FeoNE G nEAs S
dlale) Lwrk A5aT 59 ER Y4 5

ol
e

Vol. 22. No. 3. 2006



142

N 7 ST N

§., % 'ts:"n\%‘:;‘;;«m N

< ,m.“ ‘\‘ At 0 N

L ,mo ‘., ‘»C\{g}?p ‘:f:‘:(\ (a 35 \\\\\
IR e \}\ %

T IR .

° Jriv 2 WO \. " 0‘\"\»\‘ \\‘

S 4 ‘ =2 N X W

§a y/ » “ ‘ \\\\\‘ “\\
S '

%, \ (\

N Q\ \

Y-Direction(x10.39um)
s @ 8 ® & &
2. 9. 8 © B B
]
1
‘ 1
r I

o
2
|

50 100 150 200 250 300 2350

X-Direction(x10.3%um)

{v)

Temperature
~ o

j:
aps l
":":: .o

3% o \

e

(d)

Fig. 11. (a) Film thickness profile rough surface, (b)
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Gpa) and (d) Temperature rise distribution.
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[0 : heat partition factor
q(x,y,¢) : heat flux
L, : half contact length
t : time
Tz . surface temperature
AT, : temperature rise
Tio2e : bulk temperature of bodies
147! : velocities of surface
v, : sliding speed
X,y : coordinates on contact surface
X1 : dummy varables of respectively
T,%,,1,4,p : nondimensional variables of
Lxy%tq,p
P : density of solid
Q. : contact area
a : thermal diffusivity of solids
K : friction coefficient

S= *"0K,/I.K,, nondimensional variable

h(x, y) = lubricant film thickness

K = thermal conductivity of fluid
K, = thermal conductivity of solids
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