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HVOF spray coating of WC-metal powder for the improvement of friction,
wear and comrosion resistance of magnetic bearing shaft material of turbo blower
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High velocity oxy-fuel (HVOF) spray coating of WC-metal powder (powder) was carried out to improve
the resistances of friction, wear and corrosion of magnetic bearing shaft material Inconel718 (In718) of
turbo blower. A micron sized WC-metal powder (86.5% WC, 9.5% Co 4% Cr) was coated onto In718
surface using HVOF thermal spraying. During the spraying, the binder metals and alloy such as Co, Cr
and Co-Cr alloy were molten and a small portion of WC particles were partially decomposed to W>C
and free carbon at above its decomposition temperature of 1250°C. The free carbon and excessively sprayed
oxygen formed carbon oxide gases, resulting a porous coating of porosity of 2.2+0.3%. The surface hardness
of substrate increased approximately three times from 400 Hv of In718 to 1260+30 Hv of the coating
The friction coefficients of the coating were approximately 0.33 + 0.03 at 25°C and 0.26 + 0.03 at 450°C.
These values were smaller than those of In718 substrate at both temperatures due to the lubrication from
the free carbon and the cobalt oxide debris. The corrosion resistance of the coating was higher than that
of In718 both in salt water of 3.5% NaCl and acid of 1 M HCI solutions, on the contrary, it was lower
in base solution of 1 M NaOH. According to this study, the HVOF WC-metal powder coating is recommended
for the durability improvement of magnetic bearing shaft of turbo blower.
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T rpm O R 315 3 dshs FHFS T $HOEREH 52 299 yTAS 7= AT sksith

A At Lo 4] 23] BAYSHE 27 (stick) O 915}

' Corresponding author: hgchun@ulsan.ac.kr



Y.K. JOO, J. H. YOON, T. Y. CHO, AND H. G. CHUN

Table 1. Chemical composition of powder and In718

Elements W C Co Cr Ni Fe Nb Mo Ti Si Mn Cu Al
Powder 81.3 5.2 9.5 4.0
In718 0.08 | 1.0 | 17-21 | 50-55 | Bal-18.5 | 4.8-5.5 | 2.8-3.3 | 0.6-1.2 | 0.35 | 0.35 | 0.3 | 0.2-0.8

Fig. 1. Powder (a), A(white)-WC rich, B(black)-binder metals rich, and HVOF coating (b).
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Fig. 2. Depth profile of micro-hardness.
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Fig. 3. Friction coefficient of In718 and coating.
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Fig. 4. Wear traces of coating and In718 at both 25°C and 450TC.
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Fig. 5. Polarization curves of In718 and coating, and micro-structures of surface; (a) In718, (b) coating in 3.5% NaCl.
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Fig. 6. Polarization curves of In718 and coating, and micro-structures of surface; (a) In718, (b) coating in 1M HCL
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Fig. 7. Polarization curves of In718 and coating, and micro-structures of surface; (a) In718, (b) coating in 1M NaOH.
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