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Abstract Nanostructure tungsten carbide thin films were deposited by low temperature plasma enhanced chemical vapour
deposition PECVD from a WF,/CH,/H,/Ar mixture on nickel substrates. The phase composition of the deposited
films were characterized by X-ray diffraction XRD  scanning electron microscopy SEM  atomic force microscope
AFM  and energy-dispersive spectrometer EDS . The results show that the tungsten carbide thin film deposited at
450°C consists of the nanostructured clusters with the column size of 40 ~80nm diameter and 150 ~200nm height. Final-
ly the growth mechanism of PECVD nanostructured tungsten carbide thin films on the nickel substrate and the effect of

temperature were also discussed.
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Table 1 Chemistry composition of the tungsten

carbide thin film by EDS

Element Atom % Wt %
C 37.52 4.26
w 62.47 95.73
3.3
H. Hogberg ’
650°C
700 ~850°C WC
W,C
450°C WwC
W,C
H. Hogberg
22

2006

CH, gas —C solid +2H, gas

WF, gas
3

+3H, gas —W solid + 6HF gas

WF, gas +CH, gas —
WC solid +6HF gas

+H, gas

W solid +CH, gas —WC solid +2H, gas
2W solid +CH, gas —W,C solid +2H, gas

WC 450°C
10
800°C
$20 ~35nm
4
1
450C 10
$40 ~80nm 150

~200nm

10. 58 nm/min
31 2



12 2 1 2

1. 150001

2. 100072
45 WC/Co SEM XRD
WC/Co
2836HVO0. 1 1704HVO0. 1
346. 8 GPa wC  W,C
WC/Co
TG174. 44 A 0254-6051 2006 02-0023-04

Microstructure and Properties of Electro-thermal Explosion Sprayed

WC/Co Coating
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Abstract The WC/Co coating was prepared on substrate 45 steel with electro-thermal explosion spraying. Microstructure
and phase structure of the coating were investigated by SEM X-ray diffraction etc. The hardness and elastic modulus
were estimated by microhardness meter and nano-indentation instrument respectively. The results show that the WC/Co
coating is characterized by compact construction. The average hardness of the coating reachs to 1704HV0. 1 with the
highest value of 2836HV0. 1. The main phases of the coating are WC and W,C. Columnar crystals appear in the bonded
zone between the coating and the substrate and it shows that the bonding between the coating and the substrate is metal-

lurgical one.
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