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Table 1 Process parameters of electro-spark deposition
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Fig.1 Cross-section of ESD WC-4Co coatings of cast steel
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Fig. 2 Friction coefficients of coating and substrate at 500 C
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Fig. 3 Cross section of frictional wear of coating and
substrate at 500 ‘C: (a) Cross section of frictional wear of

coating; (b) Cross section of frictional wear of substrate
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Fig. 4 Wear morphologies of coating and substrate at 500°C: (a) Wear morphologies of coating; (b) Part of wear morphologies of

wear area of coating; (c) Wear morphologies of substrate; (d) Part of wear morphologies of wear area of substrate
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Fig. 5 XRD pattern of oxide scale on coatings at 800 ‘C for
100 h
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Fig. 6 Morphologies of oxide scale on coating at 800 'C for

100 h
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High temperature properties of micro-crystalline WC-15Co alloys
deposited on cast steel roll by electro-spark deposition

WANG lJian-sheng, ZHANG Zhan-zhe, LI Bo, ZHANG Rui-hua, TANG Ming-qi, FENG Zai-qiang

(College of Mechanical, North China University of Water Conservancy and Electric Power, Zhengzhou 450011, China)

Abstract: The ceramic cemented carbide of WC-15Co alloys was deposited on the surface of the cast steel roll by
electro-spark deposition (ESD) process, and alloy coatings were formed. The high temperature wear-resistance at 500 ‘C
in air and the microstructure, surface morphology and high temperature oxidation resistance at 800 ‘C in air for 100 h of
coating were studied by scanning electron microscopy (SEM) and X-ray diffraction (XRD). The results indicate that the
thick of coating is 30 pum, and the coating has better high temperature wear resistance which is 2.7 times higher than that
of the cast steel substrate at 500 ‘C. The wear mechanism of the coating is adhesion wear, fatigue wear, oxidization wear
and abrasive wear at 500 ‘C. The thick of dense oxide film is 10-30 pm for WC-15Co coating at 800 “C in air for 100 h
and the primary phases in the continuous oxide scales of the coatings contain FeFe,O4 W,,Osg and CFe,s. Their
oxidation kinetic curves of the oxide scales follow similar linear law. Their oxidation resistance of the WC-15Co alloys
coatings is 3.6 times higher than that of the substrate. The changes in the oxide nature and fine microstructure play a
critical role in increasing the high temperature wear resistance and high temperature oxidation resistance of the coating.

Key words: WC-15Co alloy; electro-spark deposition; high temperature wear resistance; high temperature oxidation

resistance
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