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An Experimental Study on the Frictional Behavior of Silver
Coating Films at Sliding Surfaces

Seung Ho Yang, Hosung Kong, Eui-Sung Yoon, Dae Eun Kim#
Tribology Research Center, KIST
*Department of Mechanical Engineering, Yonsei University

Abstract - An experimental study was performed to discover the effect of silver coating on
the frictional behavior of SM45C steel at sliding surfaces. Pure silver was coated the SM45C
disk surfaces by a thermal evaporation method. Experiments using a pin-on-disk test-rig was
performed under dry air and various humidity conditions. Friction coefficients increased to a
high and unstable value after failure of coating, and friction coefficients increased with
increasing the thickness of silver coated layer. But optimum coating thickness was not

observed.

Key Words : silver coating, sliding testing, thermal evaporation coating, agglomeration of
particles, humidity.
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Fig. 1. Rolling resistance vs. contact
cycles for a silver coated specimen
and SEM images of contact surfaces
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Table 1. Test conditions
Conditions
Normal load (N) 49, 98, 196, 39.2
Velocity 73
{mm/sec)
Temperature
15 ~ 30
(°C)
ambient air
. dry air (< 10%)
Environmental controlled humidity
conditions

conditions
(RH=30%, 60%, 90%)

Fig. 3. Thermal evaporation coating

device: coating part in a chamber.
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Table 2. Surface roughness and coating
thickness of specimens

Measured values

Surface ball 0.010
roughness,
Ra (um) | disk | 0.1 (before coating)
Coatin -
thick :s silver 80, 150, 400, 70,
ckne 1400
(nm)
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Fig. 4. The variation of friction
coefficient with test duration and the
photographs of contact surfaces.
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Fig. 6. Micrographs of tested ball
surfaces; Fn=19.6 N (X50).

(e) t=1400 nm
Fig. 7. Micrographs of tested track
surfaces; Fn=19.6 N (X100).

0.80

0.60 —

0.40 —

Coefficient of friction

0.20 —

0.00

l ] l T
0 20 40 60 80 100
Relative Humidity (%)

Fig. 8. Friction coefficient vs. relative
humidity.
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(a) Dry air (b) RH 30%

(c) RH 60% (d) RH 90%

Fig. 9. Micrographs of tested ball
surfaces (X50).

(a) Dry air {(b) RH 30%

(c) RH 60% (d) RH90%

Fig. 10. Micrographs of tested track
surfaces (X100).
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Fig. 11. Variations of friction
coefficients by varying relative
humidity.
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