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Tribological characteristics of WC/C multilayer films with
various environments
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Abstract — The friction and wear behaviors of WC/C multilaver coating were investigated by
using a pin on disk type tester. The experiment was conducted by using silicon nitride (SisN4) as
a pin material and WC/C multilayer coating on bearing steel (STB2) as a disk material, under
various environments that are atmospheric conditions of high vacuum( 1.3x10 *Pa), medium
vacuum( 1.3x107'Pa), ambient air( 10°Pa)(3tvpes) and relative humidity(2~98%) conditions. The
results showed that WC/C coating fracture was suddenly increased with increasing degree of
vacuum, because of high adhesion. So, WC/C coating could not be displayed their ability as solid
lubricant. WC/C coating could be displayed better ability as solid lubricant with increasing relative
humidity, because of oxide film, size and shape of wear debris. The friction coefficient and specific
wear rate became better about RH 50%.

Key words - WC/C multilayer coating, SizNi, tribosystem, Vacuum, Relative humidity,
Specific wear rate, Friction coefficient, Debris
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Table 1 Experimental conditions
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Hardness :@ 1000kgf/mm”
High.

(1.3x107*Pa) 2%
Vacuum | Medium. Relative 2026
degree |(1.3x10'Pa)| humidity | oo,
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Fig. 3 Varation of the coefficient as a function
of the sliding cycles under WC/C coating on
disk specimen, load 196N, sliding velocity
66mm/s (a)in air, (b)in medium vacuum, (c)in
high vacuum
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Fig. 4 Varation of the coefficient as a
function of the sliding cycles under WC/C
coating on disk specimen, load 196N, in
air (a)Relative humidity 2%, (b)Relative
humidity 20%, (c)Relative humidity 50%
(d) Relative humidity 98%
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