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Effects of Wear Conditions on Tribological Properties of TiB2-TiC/Ni
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Abstract: TiB2-TiC reinforced Ni-based composite coating was prepared on Q235 low carbon steel substrate by plasma
cladding. The main phases of the coating were TiB2, TiC, and y-Ni and the hardness was about 1 050 HV¢.5. A metallurgical
bond was obtained between the coating and the substrate. Reciprocating dry sliding friction and wear tests were performed at
loads of 30 N, 60 N, and 120 N with Al,O3 ceramic balls and stainless-steel balls as counter grinding pairs, respectively.
Results show that the wear mode is micro-cutting when the Al2O3 ceramic balls are the counter grinding pairs. The structure of
the compaction layer appears at a load of 60 N in which reduces the friction coefficient, and the wear mechanism is
transformed into adhesive wear. With increasing load to 120 N, the wear mechanisms are oxidation wear and peeling wear.
When the stainless-steel grinding balls are used, shear damage occurs in the grinding balls, and the stainless-steel material is
partially transferred to the surface of the coating due to the higher hardness of coating than that of the counter grinding
stainless-steel balls. The stainless-steel balls exhibited a greater adhesive effect than the A12O3 ceramic grinding pairs.
Additionally, the amount of transfer increases and the adhesive wear is aggravated. As a result, the friction coefficient shows a
rise tendency as the load increases, when stainless-steel balls are used as the counter grinding pairs.
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Fig.1 Morphologies of raw powder for plasma cladding
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Table I Chemical composition of raw powder (W/%)

Element Ti B4C Ni Molar ratio of Ti : B4C

Content  28.89 11.11 60 3:1

Send powder gas Plasma gas

Liquid cooling

R / Shielding gas

Melt pool

Cladding coating
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Fig.2 Schematic diagram of plasma cladding process
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Fig.6  SEM backscattered image and enlarged part of plasma cladding coating surface
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Table 2 EDS analysis results corresponding to wear track
Element Ni (6] Al Fe Ti C B Si Cr
Spectrum1(w/%) 52.43 10.81 0.45 5.73 13.42 3.55 5.49 8.12
Spectrum]1(a/%) 34.11 25.82 0.65 3.93 10.73 11.30 7.49 5.96
Spectrum2(w/%) 11.76 51.28 3.80 3.68 14.60 2.87 7.74 1.06 3.21
Spectrum?2(a/%) 4.03 64.47 2.83 1.33 6.13 4.81 14.41 0.76 1.24
Spectrum3(w/%) 1.95 42.92 40.05 3.20 2.51 0.19 9.17
Spectrum3(a/%) 0.85 68.93 18.43 1.72 5.37 0.17 4.53
Spectrum4(w/%) 1.79 45.99 13.72 30.96 4.17 0.16 3.21
Spectrum4(a/%) 0.71 68.19 5.81 15.41 8.27 0.14 1.47
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