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Abstract

The corrosion properties of Ni-Cr-W-Mo-B alloy sprayed by the high velocity oxy-fuel spraying
(HVOF) was studied as a function of heat treatment by using both potentiodynamic polarization and
immersion tests in the H,SO, solution. The mechanical property was also evaluated by a microhardness
tester. Microstructural characteristics of the as-sprayed and annealed coatings at 550, 750 and 950TC
have been analyzed by means of OM, XRD, SEM and TEM.

The results showed that the corrosion resistance was improved by increasing the annealing
temperature. As-sprayed coating had metastable and heterogeneous phases such as amorphous,
nanocrystalline and very refined grain and precipitates, which induced a localized corrosion. The
localized corrosion occurred preferentially at the unmelted particles which were composed of Ni matrix
and Cr, W and Mo riched phase segregated in the boundaries. As annealing temperature was increased,
the microstructure had shown some changes - reduction of porosity and splat boundary, decomposition
and crystallization of amorphous/nanocrystalline phases, grain coarsening, formation and growth of
precipitates such as M:Cs and M:;Cs. In addition, the compositional difference between matrix and
boundary phases gradually disappeared, which changed the corrosion type from localized corrosion to

general corrosion and thus enhanced corrosion resistance.
(Received June 19, 2000)
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Table 1 Chemical composition of NiCrWMoB alloy powder

Composition Cr W Mo Cu C B Fe Ni
wt% 21.5 10.0 8.6 3.8 1.0 0.9 0.5 bal
Table 2 Parameters for HVOF spraying
HVOF
Gas H. 0. Air
Pressure(psi) 140 170 20
Flow rate(FMR) 63 32 46
Spraying rate(g/min) 38
Carrier gas flow (SCFH) 28.5
Spray distance(mm) 220
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Table 3 Corrosion potential and corrosion current
density of HVOF coatings and base metal

Annealing

temperature(C) fcorr(mA/em’)

Ecorr(V/SCE)

0.584
0.199 |
0.082
0.067

as-sprayed | -0.3343
550 -0.3247
750 -0.3216
950 -0.3041

—

substrate -0.4725 2.124
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