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Microstructures and properties of in-situ (Ti, W)C reinforced Ni based wear-resistant coatings
CHI Jing, WANG Shufeng, LI Min, WU Jie
(College of Materials Science and Engineering, Shandong University of Science and Technology. Qingdao 266590, China)

Abstract: The (Ti, W)C/Ni coatings with different Ti and W ratios were prepared through the in-situ reaction of Ti,
W and C using plasma cladding technology. The phase composition, microstructure. microhardness. and friction
and wear properties of the coatings were studied. The results show that the reaction between Ti and C in the high-
temperature molten pool generates TiC preferentially. With the diffusion of W, TiC transforms into (Ti, W) C.
When the content of nickel based binder phase is constant (60%), the generation of (Ti, W)C increases and the
morphology of (Ti, W)C particles changes from regular polygons to nearly circular shapes as the atomic ratio of Ti
and W increases from Ti, ;-W, ; to Ti, ,-W, , in the raw material. The microhardness and wear resistance of (Ti, ,
W,., )C-Ni coating are the best, with a wear volume only 18% of that of Ni-based alloy coatings. The high hardness
and rounded morphology of in-situ (Ti, W)C and the refinement of y-(Fe, Ni) dendrites has improved the resistance
to adhesive and abrasive wear of the coatings.
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Fig. 3 Microstructure morphologies of coating M1
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P1 — — — — — — 100
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P5 46. 50 — 1.91 8. 20 12. 81 5. 87 24.70
M2
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Fig. 4 Microstructure morphologies of coating M2
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Fig. 6 Microstructure morphologies of coating M3
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Fig. 10 3D wear profiles of coatings (the time of friction and wear is 1 800 s)
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