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Wear Resistance of PTAW Deposited Ni-based WC Composite Coating
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ABSTRACT: The work aims to study the influence of different WC contents on the wear resistance of Ni-based WC composite
coatings deposited by the plasma transfer arc, so as to expand the use in practice. Ni-based composite coatings were sintered by
plasma transferred arc welding with 20%, 30%, 50% and 60% content. Cross-sectional friction wear tests were conducted with
multifunctional friction and wear tester made by Bruker corporation. By observing morphology, friction coefficient,
cross-sectional area and microstructure of wear track, the influence of WC content on the wear resistance of composite coating
was investigated. The results indicated that the wear resistance of Ni-based WC composite coatings deposited by the plasma
transfer arc welding rose while the content of WC increased; meanwhile the wear resistance of the base near the fusion zone was

also improved. When the content of WC was less than 50%, adhesive wear and oxidative wear mainly existed. When it exceeded
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50%, adhesive wear and abrasive wear mainly happened. Due to the existence of WC and the continuous generation of wild

phase, the wear resistance of composite coating will be continuously improved with the enhancement of the WC content. For the

sake of performance and cost, WC of 50wt.% is more suitable for practical applications.
KEY WORDS: PTAW; Ni-based; spherical tungsten carbide; frictional wear
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Fig.1 SEM morphologies of powders: a) Ni-based alloy
powders, b) spherical WC
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Tab.1 Chemical composition of the materials used

wt.%
Materials Chemical composition
Ni powders Fe 12.3,Cr 15.85,C 0.46, B 3.11,
p Si 4.45, Ni Balance
304LStainless ~ C<0.03, Si <1.0, Mn<2.0, Cr 18.0~20.0,

steel Ni 8.0~12.0, S<0.03, P<0.035
WC powders C 3.9~4.1, W Balance

®2 EAMARESRESGZFTN

Tab.2 Composition and nomenclature of composite powder

wt.%
Sample wC Ni
Ni-20WC 20 80
Ni-30WC 30 70
Ni-50WC 50 50
Ni-60WC 60 40




B4 H2H

TG S TR BRI BRI B A TR R BE SR R AT 5T - 105 -

®3 SETEHBINHEIZSY
Tab.3 Technological parameters for PTAW

Names Parameters
Speed/(mm-min ") 120
Feed rate/(g-min ") 25
Vibration extent/mm 20
Voltage/V 30
Current/A 150
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Fig.2 Cross-section microstructure and morphology of PTAW coating
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Fig.3 XRD spectra of PTAW coatings
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Fig.4 Microstructure of coatings WC-rich area (a, b, ¢), Ni-rich area (d, e, f) and EDS spectrum of composite coating (g, h, i)
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Fig.7 The microscopy of abrasive surface
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