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Tribological Behaviour of WS, Solid Lubricant
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Abstract—The WS, solid lubricant synthesized through the vapour phase transport method was
coated on the commercial bearing steel (SUJ 2) substrate, and the tribological behaviour of the lu-
bricant was investigated using a ball-on-disk type tester. The WS, powder was spray-coated at room
temperature using compressed air, and the change of friction coefficient was examined in various con-
ditions, ie., specimen configuration, atmosphere (air and nitrogen), applied load and rotating speed.
WS, coated ball and disk showed the optimum friction coefficient of 0.07 and wear life of 45,000 cy-
cles in the nitrogen atmosphere under (0.3 kgf and 100 rpm, whereas relatively high coefficient of
0.13 and reduced wear life of 4,000 cycles were observed in air atmosphere. The effect of rotating
speed on the friction coefficient was not observed both in nitrogen and in air atmospheres. This con-
firmed that the spray-coated WS, solid lubricant was effective in reducing the friction coefficient and
improving wear life in nitrogen atmosphere, and the oxygen and moisture existing in air could seri-
ously deteriorate the lubrication effect of WS, coating layer.

Keywords—friction coefficient, wear life, nitrogen atmosphere, WS, lubricant.
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Fig. 1. Flow chart showing the experimental procedure.
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Table 1. Chemical and physical properties of SUJ 2 used for substrate

Chemical Composition (%)
Chemical C Si Mn P S Cr Mo
property
0.95~1.10 0.15~0.35 0.50 max 0.025 max 0.25 max 1.30-1.60 0.08 max
Physical Density (g/cm’) Tensile strength (MPa) Hardness (HB)
property 7.86 647 180
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Table 2. The characteristics of synthesized WS, powder
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Fig. 2. Schematics of (a) the coating apparatus and (b)
the ball-on-disk type friction tester.
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Fig. 4. Optical micrographs showing (a) as-ground and
(b) WS, coated surfaces of disk (200X).
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Fig. 5. Effect of specimen configuration on friction coef-
ficient with respect to the sliding time under 0.3 kgf
load in N, gas atmosphere.
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Table 3. Etfect of atmosphere on the friction coefficient
and wear life under 0.3 kgf load and 100 rpm

Atmosphere  Coefficient of friction  Wear life (cycle)
Air 0.1~0.15 4000
0.05~0.1 45000

Nitrogen
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Fig. 9. SEM micrographs showing the wear scar of disk
substrate after testing under 0.3 kef load. (1) coated Ball-
coated Disk in nitrogen, (b) coated Ball-coated Disk in air,
(¢) uncoated Ball-uncoated Disk in air.
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