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Microstructure and Wear Resistance of WC/Fe Plasma Sprayed Coatings
Modified by Laser Remelting
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ABSTRACT: The work aims to improve microstructure of plasma sprayed WC/Fe composite ceramic coating and improve
corresponding wear resistance, and study wear resistance of laser remelted coating at different temperature. The plasma sprayed
WC/Fe composite ceramic coating was treated by adopting laser remelting technique. Microstructure characteristic, phase com-

position and microhardness of the plasma sprayed coating before and after laser remelting was tested and characterized with
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scanning electron microscope (SEM), X-ray diffractometer (XRD) and microhardness tester, respectively. Wear resistance of the
laser remelted coating was compared and investigated at 25 C, 200 ‘C and 400 ‘C with a friction and wear tester. Plasma
sprayed WC/Fe composite ceramic coating exhibited layered structure. After laser remelting, defects such as lamellar structure
and pores nearly disappeared, top structures in laser cladding zone were isometric crystals and fine dendrites. Bottom structures
in the zone were afterbirth-like crystals, and structures in coating-substrate binding zone were coarse dendrites, and the coating
had metallurgical bonding with the substrate. Dispersion strengthening effect of high hardness compounds such as WC, W,C,
M,3Cs and NigBSi, in the laser remelted coating made microhardness of the laser remelted coating increase by nearly 1 time
than that of the original plasma sprayed coating. Worn sub-surface of the laser remelted coating was the most intact at 25 ‘C, and
micro-cracks appeared at 400 ‘C. Remelting can eliminate various defects of plasma sprayed coating to form dense coating. The
remelted coating exhibits different wear mechanisms at different temperature and the best wear resistance at 25 C.

KEY WORDS: plasma spraying; WC/Fe ceramic coating; laser remelting; dispersion strengthening; wear resistance; wear me-

chanism
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Tab.1 Chemical composition of iron-based self-fluxing
alloy powder

wt%
Ni Cr B Si C Fe
8~12 15~20 15~3 15-~3 <0.5 Bal.
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Tab.2 Chemical composition of Ni package WC
ceramic powder
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Tab.3 Process parameters of plasma spraying

Barrel specifica- OxygenFl y Kerosen;l y Spray dis- Powder delivery Pszvr(}i]e;rigl' Powder flow
tions/mm Pressure/Pa (m3("}‘1"il) Pressure/Pa (m;-)}\:il) tance/mm  rate/(g-min™') sure/Pa rate/(m’-h™")
101.6 14.5x10° 1.8 11.7x10° 86.6 350 100 34.5x10* 24.5x107°
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Tab.4 Parameters of friction-wear test
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Fig.1 SEM morphology of plasma sprayed coating and white
matter energy spectrum: a) surface, b) section
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Fig.2 SEM morphology of laser remelted coating: a) surface, b) section
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Fig.3 Cross-sectional morphology and element line scanning of laser remelted coating after metallographic corrosion: a) overall
coating morphology, b) top of cladding zone, c) bottom of cladding zone, d) bonding zone, ¢) cross-sectional EDS line scanning
of laser remelted coating
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Fig.4 XRD phase analysis patterns of coatings: a) plasma
sprayed coating, b) laser remelted coating
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Fig.6 Worn morphology of coatings under different conditions: a) plasma sprayed coating (room temperature), b) laser remelted
coating (room temperature), c) laser remelted coating (200 °C), d) laser remelted coating (400 C)
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