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Characteristics of Temperature Change in Friction between Different Metals

By M.K. Shin, W.H. Reigh

Abstract

At present it has been cleared that even carefully polished surfaces have irregularities
on them which are large compared with molecular dim=nsions by the progress of a scan-
ning electron microscope.

When two solids are placed together, the real area of contact is very small, so that
the local pressure is high and, in general, exceeds the yield pressure of the metal.

Plastic flow of the solid occurs at the summits of the irregularities so that the real
area of contact is proportional to the applied load. There is adhesion at local regions of
contact and the friction is, in a large measure, the force required to shear them.

On this view point, the friction exparimznt with different spacimens which are carbon
steel, copper and constantan was attempted to know the characterstics of temperature
change in contact with different metals.

Various experiments are summerized as follows;

1) With metals of high meslting point, momentary tempearature 1000°C may last below
107* of a second. It is thought that above phanom=na back up previous adhesion
theory in wear.

2) As a general rule, surface temperature in contact with different metals becomes high
when the load increases while it is obsarved that surface temperature decreases when
thz load increases with conical shapes of specimens
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Fig. 1. Schematic diagram of experimental
apparatus.
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Specimens Compositions( %)
S45C Fe 98.577, C 0.45, Si 0.20,
Mn 0.75, P 0.008, S 0.015
Cu Cu 99.99
onstantan Cu55 Ni45
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Fig. 2. Specimen size.

Table 2. Annealing condition for specimen.
Material Annealmg Temperature ' Time(hr)
S45C 650 ’ 2
Cu 260 t 0.5
Constantan 340 i 1.0
Al 180 { 1.5

Table. 3. Specification of spindle o0il7.

Specifc gravity 15°C 0. 8680
Color L1.0
Flash point °C 144.0
Viscosity C st 40°C 6.69
100°C 2.03
Viscosity index 91
Pour point °C —7.5
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Fig. 6. variation of temperature distribution
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Fig. 7. Milivolt, frictional force andgcoefficient
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with copper slider at various load cons-
tant speed.
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Temperature (T)

Fig. 8. Temperature changing range taken by osc1}éesc0perﬁtl meedition of 500g load and 8CC r.p.m.
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