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Preparation and Properties of Cold Sprayed Nano WC-17Co Coating

on Magnesium Alloy
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Abstract: Nano WC-17Co coating was deposited on AZ80 magnesium alloy substrate by cold spraying and high velocity
oxygen fuel spraying (HVOF) technology. SEM was used to characterize the original powder morphology, WC-17Co particle
deposition behavior and coating microstructure. Friction and wear properties of the coating were investigated by a ball on disk
tribometer. The results show that high quality WC-17Co coating can be deposited on AZ80 magnesium alloy by cold spraying
technology. The microhardness of cold sprayed WC-17Co coating is (1 380+82) HV and its wear rate is 9.1x107" mm*/Nm.
The wear resistance of cold sprayed WC-17Co coating is doubled than that of the HVOF sprayed coating. Moreover, wear
resistance of cold sprayed coating is improved by three orders of that of the magnitude than magnesium alloy substrate. It is
demonstrated that cold sprayed WC-17Co coating is an ideal surface strengthening technology for magnesium alloy, which can
significantly improve the surface performance of magnesium alloy substrate without any evident heat effect for magnesium
alloy substrate.
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(a) Low magnification

(b) High magnification
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Fig.1 Morphologies of nano WC-17Co powders
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(a) Cold spray, cross section

(c) HVOF spray, cross section

(d) HVOF spray, surface
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Fig.2 Surface and cross section morphologies of cold sprayed and HVOF sprayed WC-17Co coating
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(d) HVOF spray
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Fig.3 Morphologies of WC-17Co particles deposited by cold spray and HVOF on magnesium alloy substrate
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Table 1 Properties of cold sprayed and HVOF sprayed WC-17Co
coating
Properties Cold spray =~ HVOF spray
Microhardness / HV 1 380+82 993+60
Bonding strength / MPa 58+12 34+8
Deposition efficiency / % 23 68
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(b) HVOF spray
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Fig.4 Indentation morphologies of cold sprayed and HVOF sprayed WC-17Co coating
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(b) HVOF spray
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Fig.5 Fracture morphologies of cold sprayed and HVOF sprayed WC-17Co coating
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Fig.6 Friction coefficient curves of WC-17Co coating and

magnesium alloy substrate
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Fig.7 Wear scar profile of cold sprayed and HVOF sprayed WC-17Co coating and magnesium alloy substrate
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Table 2 Wear rate, wear track depth and width of as-sprayed

coatings and magnesium alloy

Parameters Cold sprayed  HVOF sprayed Magnesium

coating coating alloy
Depth / mm 0.003 1 0.006 4 0.8
Width / mm 0.5 0.6 1.0
Wear rate /

9.1x10”7 2.3x10° 5.5x10*

(mm*N"'-m™)

150 fum

(a) Cold sprayed WC-17Co coating

(b) HVOF sprayed WC-17Co coating
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(c) Magnesium alloy
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Fig.8 Worn surface morphologies of cold sprayed and HVOF sprayed WC-17Co coating and magnesium alloy substrate
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