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Polarization Characteristics of Heat-treated Ni-based Self-flux Alloy
Coating in Alkaline Solution
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Abstract: The purpose of this paper is to investigate polarization characteristics of heat-treated Ni-based
self-flux aloy coating in akaline solution. Ni-based self-flux alloy powder was sprayed to a steel
substrate using flame spray process, and heat treatments were performed in a vacuum furnace at 800TC,
900C, 1000C and 1100C. After heat treatments, corrosion tests were carried out using
potentiostat/galvanostat at solution with pH 8 and pH 13. Corrosion potential(Ecorr) and corrosion
current density(Icorr) could be analyzed from polarization curve. Anticorrosive effect of heat-treated
coating at solution with pH 8 was relatively greater than at solution with pH 13. Heat-treated coating at
1100C showed the greatest anti-corrosion characteristics in alkaline solution.

Key Words : Ni-based Self-flux Alloy Coating, Corrosion Potential, Anti-Corrosion, Polarization Curve,
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Table 1 Chemical compositions of Ni-based powder used(wt%o)

Ni Cr Si B

Cu Mo Fe C

14.47 6.70 17.40

222 147 211 1.96
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Table 2 Spray condition

Acetylene gas flow (ft¥/h) 66

Oxygen gas flow (ft¥/h) 53

Powder feed rate (Ib/min) 36

Spray distance (mm) 200
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Fig. 1 Schematic diagram of experimenta apparatus
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Table 3 Inflection point of Ecorr and Icorr from
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polarization curves in various condition
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Fig. 2 Polarization curves at pH 8 and pH 13 of
substrate and as-spray coating

30 T T T T T ul al o
o 800T 5]
2or 900C ¢
15 i N
—_ 1000C 4
Wil I
) 1100¢C !
— ook — 4
= :
E 05 - = : 4
£ o) —=_ 1
A5k EE — J
20+ ) ]
ul . ul . . i al -

-25
1E-4 1E-8 1E-7 1E6 1E-5 1E4 1E3 00 0.1 1

Currnet density, i(A/cm’)

Fig. 3 Polarization curves a pH 8 of Ni-based
alloy coating after heat treatment
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Fig. 3 Polarization curves a pH 13 of Ni-based
aloy coating after heat treatment
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Fig. 5 Polarization curves a pH 8 and pH 13 of
substrate and Ni-based dloy coating after
heat trestment
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Fig. 6 Microstructure of Ni-based aloy coating layer after corrosion test at pH 13 :
a) as-sprayed, b) 800C, c) 900C, d) 1000C, €) 1100T
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Fig. 7 Line proflle of as-sprayed coating layer after
corrosion test at pH 13
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