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Abstract: The Ni60 alloy coating was prepared by supersonic plasma spraying on 45 steel substrate, and the effect of ceramic
coverage on the microstructure, element distribution and properties of the coatings was investigated under high-frequency
induction remelting and forced cooling treatment. The results show that compared with the structure of directional dendrites
without covering, the coating structure of coverage protection is changed to equiaxed grain with melting characteristic, and
forms two distinct areas of microstructure. Nearing the substrate area, the microstructure is fine compact while the
microstructure and elements are not evenly distributed. Nearing the coating surface area, the microstructure grows up, while
the uniformity of elements and microstructure increases obviously. Compared with the coating without covering, the elements
between the coating and the substrate diffuse more fully at the interface with additional coverage, and the diffusion of substrate
elements to coatings is more intense. The addition of the coverage significantly improves the hardness of the coating, and the
macrohardness of the surface of the coating increases from 33.4 HRC to 54.4 HRC, the microhardness of the cross section of
the coating increases from 566.1 HVo. to 659.2 HV ..
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Fig.2 Cross section morphologies of uncovered Ni60 alloy coating
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(a) High magnification of fusion bond line

(b) High magnification of coating
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Fig.3 Cross section morphologies of covered Ni60 alloy coating
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Fig.4 SEM morphologies of uncovered and covered Ni60 alloy coating surface
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(a) Uncovered layer

(b) Covered layer
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Fig.5 Cross section morphologies of fusion line on uncovered and covered Ni60 alloy coating
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Table 1 EDS results near metallurgical bond zone of cross section

for uncovered Ni60 alloy coating (W/%)

Location  Ni Cr Fe C B Si (6]
ai 0 03 910 7.2 0 0.3 1.2
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d> 163 13.1 645 5.1 0 0.3 0.7
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Table 2 EDS results near fusion bond zone of cross section for

covered Ni60 alloy coating (W/%)
Location Ni Cr Fe C B Si (6]
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i2 11.4 125 496 102 134 038 2.1
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Fig.6 XRD phase analysis of uncovered and covered coating
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Fig.7 Spectral line analysis of Ni60 coating section with uncovered layer
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Fig.8 Spectral line analysis of Ni60 coating lower section with covered layer
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Fig.9 Spectral line analysis of Ni60 coating upper section with covered layer
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Table 3 Macrohardness of Ni60 coating surface with different microstructure

(HRC)

Coating 1 2 3 4 5 6 7 8 Average value
Remelting+Cooling water 35.0 32.5 34.7 31.9 33.1 354 332 31.2 334
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