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Microcrystal Nickel —based Corrosion-resistant Alloy Coating

Prepared by High Velocity Oxygen Fuel

MA Qing-hua
(Navy Equipment Technique Institute, Beijing 102442)

Abstract: According to the existent problem of corrosion—cell and poor chromium between crystal lattice in-
ducing austenite alloy corrosion, a new —type spraying powder alloy was processed by argon dry—atomizing
techniques with adding fusing assistant element Si, nucleating rare earth element, and chromium segregation
preventive to Ni—Cr based material. The microcrystal and corrosion resistant Ni—Cr based alloy is prepared by
high velocity oxygen fuel (HVOF) technique, which is a quenching treatment and induces refine the grain by
enhancing the cooling rate. The results show that the coating is amorphous or microcrystal and element uni-
form distribution, through metallurgical, energy dispersive spectrometer (EDS) and X-ray diffraction (XRD)
analysis. The coating shows steady properties under 786. 6 ‘C, with good corrosion-resistance and high hard-
ness of 300 HV, through thermal analysis, rigidity analysis and seawater —immersion test, which provide a
long —acting protection of corrosion resistance and abrasive resistance for steel in the marine environment.
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(b) Magnification of the coating
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Fig. 1 Microstructure of the coating sample
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(b) Magnification of the boundary
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Fig. 2 Cross section morphologies of coating sample
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(a) Morphology

(b) Map scanning of O

(c) Map scanning of Ni

(d) Map scanning of Fe

(e) Map scanning of Cr
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Fig. 3 Map scanning results of the zone in the coating

(f) Map scanning of Si
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Fig. 6 XRD patterns of the coating sample
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