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Analysis and Measurement of Rough Surface
Temperature Rise in Lubricated Condition
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Abstract —

The main object of this study is to compare the results that have been concluded by the experiment

and to estimate the temperature rise that can cause the contacting surface to be damaged. The former studies are
based on the Blok and Jaeger formula. By these formulas we assume that two of the contacted objects are a kind
of semi-infinite solid and with this assumption we can make a temperature analysis. But this method doesn't con-
sider lubrication conditions and the calculation time requires a lot of time in that we have to face many dif-
ficulties in measuring the actual temperature rise. In this study we combines the semi-infinite solid method and
the finite volume method to analyze the temperature of the contacting surface. And we measure temperature rise

of the contact surface by dynamic thermocouple.

Key words — contact surface, friction, temperature rise, dynamic thermocouple, frictional heat.
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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. 4. Flowchart of temperature analysis.
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Table 1. K-type Thermocouple

K-type Chemical composition
Chromel 90% Ni, 10% Cr
Alumel 95% Ni, 2% Mn, 2% Al

Fig. 5. Test specimens.
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Fig. 9. Test and analysis results.
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JledY
JLERA))] : heat partition factor
q(x',y', 1) : heat flux
Ly : half contact length
t . time
T2 : surface temperature
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oVHE - 28F
AT, : temperature rise
Tis2p : bulk temperature of bodies
Viz : velocities of surface
v, : sliding speed
X,y : coordinates on contact surface
X, )t : dummy varables of respectively

},x, »tq,p : nondimensional variables of
Lx,ptqp

P : density of solid

Q. : contact area

a : thermal diffusivity of solids

7 . friction coefficient

S=n""0K/LK; : nondimensional variable

h(x,y) : lubricant film thickness

K; : thermal conductivity of fluid

K, : thermal conductivity of solids
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