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Abstract

The development of new spraying processes has increased the demand for high quality protective
coatings. Many thermal spraying processes have been developed to obtain coatings for a wide spectrum
of materials and substrates. The plasma spray process was used to deposit coatings of WC-12%Co
powders on mild steel substrate, and the characteristics of as-sprayed and vacuum heat treated
coatings have been investigated. The variations of microhardness and bond strength in WC-12%Co
coatings after heat treatment under vacuum circumstance have been investigated. The effects of phases
and morphologies of WC-12%Co coatings have been investigated by utilizing X-ray diffraction and
scanning electron microscopy, respectively. The microhardness and bond strength of the coatings were
increased with increasing the temperature in the temperature range of 700C~1000%C. The bond
strength was obtained 49 MPa after vacuum heat treatment at 1000TC.
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Table 1 Parameters for plasma spraying

Par‘ameter Condition
Plasma gas | Ar 50 pst
He 100 psi
Plasma power| Current (A) 900
level Voltage (V) 24
Spray distance 80 mm
Gun speed 1000 mm/sec
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Photo 1 SEM surface morphology of plasma
sprayed WC-12%Co coating
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Fig. 1 X-ray diffraction patterns of plasma sprayed
WC-Co coatings at various heat treatment
temperature. (@ : WC, ® : W,C, & : Co;W,C )
(a) WC-12%Co powders (b) As-sprayed (c)
700°C (d) 800T (e) 900C (f) 1000C
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Fig. 2 Relationship between microhardness and
heat treatment temperature.
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Photo 2 Fractographs of plasma sprayed WC-12%Co
coatings at various temperatures after bond
strenght test.

(a) as-sprayed (b} 900%C (c) 1000C
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