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Abstract: By using borax salt and vanadium as the main materials, the VC ( Vanadium Carbide) coating was prepared on
the surface of Crl12MoV steel with a TD ( thermal diffusion) process. The micro — structures and chemical element
compositions of the coating were observed with SEM and EDS, respectively. The reciprocating friction and wear of Crl12MoV
steel disk against a steel ball under unlubricated condition at room temperature were evaluated and wear mechanism were
analyzed. The results showed that VC coating was composed of flocculent aggregate VC grains and had a uniform structure.
The metallurgical bonding was found at the coating/substrate interface. VC coating showed excellent resistance to wear
under the unlubricated condition. The wear mechanism of VC coating was a combination of fatigue wear and abrasive wear.
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(d) Line profileof element C
Fig. 1

Energy/eV

(b) EDS spectrum of surface

(e) Line profile of element V

Morphologies and EDS analysis of VC coating surface and interface
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Fig.2 XRD pattern of VC coating
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(a) As received surface

(d) Surface spalling

(b) Suface scraiching after wear

(e) Adhesion after fatigue wear
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(f) Adhesion wear

Fig.3 Morphologies of the worn surfaces of VC coating
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(a) Cracking on the contact surface

(b) Surface cracking

Fig.4 Morphologies of surface cracking of VC coating after wear test

K4 VCIRZEESGRIRIOEAN

1.0

4
%

S
=N

Friction coefficient

0.4 . . .
0 30 60 90 120
t/min

(a) Friction coefficient

(b) Surface furrows

Fig.5 Frictional trace and morphology of wear scar
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Fig.6  Surface roughness of VC coating before and after wear test
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(a) Furrows

(b) Delamination

Fig.7 Furrow and delamination on the worn surface of VC coating
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