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Microstructure and Corrosion Properties of Plasma Arc Spraying Ni—based Coatings

WU Xiang—qing, HU Hui-ling, XIE Fa-qin, SUN Can

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072)

Abstract: Ni-based coatings were made on N8O steel by plasma arc spraying. The microstructure, chemical composition
and the corrosion resistance of Ni—based alloy coatings were investigated by SEM/EDX, XRD, electrochemical and salt—
fog test. The results showed that Ni—based alloy coatings constituted of Ni, Cr; ; Ni, g5 s FeNis » MoO, and CuO. In 5%
NaCl solution, the corrosion current density of Ni—based alloy coatings was 1. 2823 X10 ° A/cm®,and only 1/50 of the
N80 steel. In CO,saturated water and 3. 5% NaCl solution, the corrosion current density of Ni—based alloy coatings was
1.074X10 % A/em?® ,and about 1/25 of the N80 steel. In the above two corrosion environment, the electrochemical polar-
ization curves of Ni—based alloy coatings showed obvious passivation trend and the corrosion resistance of Ni—based alloy
coatings was excellent. The salt—fog test displayed that the Ni-based alloy coatings exhibited better resistance than that
of N80 steel, and the corrosion rate of Ni—based alloy coatings was about 1/3 of that of N80 steel.
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Fig. 1 Surface and cross section morphology of Ni—based

alloy coatings
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Table 1 The composition of spraying material before and
after spraying (w/ %)

4 Ni Cr Mo Fe Cu Co HE

AR 45 21.5 8 18 2.5 5 <<0.15
WE 41.24 27.93 6.73 14.34 3.53 5.83 <C0.1
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Fig. 2 XRD pattern of Ni—based alloy coatings
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Fig. 3 Polarization curves of N80 steel and Ni—based coatings

in 5% NaCl solution
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Table 2 Corrosion ecorr and corrosion current density of

N80 steel and Ni-based coatings in 5% Nacl solution

s N8O 44 G
SRR YA —0.643 —0.2567
VA B3R iR
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Fig. 4 Polarization curves of N80 steel and Ni — based

coating in acidic solution
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Table 3 Corrosion ecorr and corrosion current density of

N80 steel and Ni-based coating in acidrc solution
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Fig. 5 Surface morphology of different samples after salt spray test (a) N80 (b)Ni—based coating
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Table 4 The result of N80 steel and Ni—based alloy coatings after salt—fog test
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