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Interface behavior of WC-4Co coating by electro-spark deposition

WANG Jian-sheng, ZHANG Zhan-zhe, YAN Zhen-wei, LI Gang, TANG Ming-qi, FENG Zai-qiang

(School of Mechanical Engineering, North China University of Water Conservancy and Electric Power,

Zhengzhou 450011, China)

Abstract: Submicron WC-4Co cemented carbide material was deposited on the surface of cast steel by electro-spark
deposition (ESD), the electro-spark deposition coating was prepared. The behavior of interface between the coating and
the substrate was studied by SEM and XRD. The surface wettability, the forming mechanism of phase, microstructure,
element distribution of deposition, bonding mechanism of interface and microhardness of the coating were investigated.
The results show that micro/nano and amorphous coating with high melting-point is produced on the surface of cast steel
by ESD. The coating consists of Fe;W;C, CosW5C, Si,W and Fe,C phases. The coating is well metallurgical bonded with
the cast steel roll substrate. The microstructure of the transition layer is a structure of fine columnar crystals and equiaxed
crystals. The extra-fine structure hard Si,W and Fe,C phases distribute dispersedly in Fe;W;C and Co;W;C deposition.
The coating is usually more than 20 pm thick. The average microhardness of the coating is 1803. 2 HV. These fine and
dispersed hard phases can greatly improve the hardness of coating.
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Table 1 ESD process parameters

Power/ Voltage/ Frequency/ Deposition time/ Argon gas/
W \Y% Hz (L'min")
3300 160 1800 2 7.5

(min-cm?)
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Fig. 1 Surface morphology of ESD WC-4Co coatings of cast

steel
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Fig. 2 XRD pattern of ESD WC-4Co coatings of cast steel
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Fig. 3 Cross-section morphologies of ESD WC-4Co coatings of cast steel: (a) Macro cross section of coating; (b) White particles of

middle coating; (c) Center and bottom of coating; (d) Bottom of coating
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Table 2 Element content of different areas shown in Fig. 3(b)

Mass fraction/%
Area
w Co Fe C
White 54.88 1.25 20.34 23.53
Gray 40.76 2.05 33.59 23.60
Black 34.93 1.26 4291 20.90
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Fig. 4 EDS spectra of white particles (a), gray particles (b)
and black particles (c) shown in Fig. 3(b)
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Fig. 5 Morphology and line specta analysis of coating: (a)
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Line scan of interface; (b) Element change of line scan
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Fig. 6 Microhardness evolution of deposition coating
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