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Microstructure and wear resistance of Mo/ Ni- based
alloy coating produced by plasma cladding
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Abstract: The effect of different Mo additions on the microstructure and wear resistance of the nickelFbased alloy
coating produced by plasma cladding was investigated using optical microscope, scanning electron microscope
(SEM), X-ray diffraction ( XRD), transmission electron microscope (TEM), and sliding wear test. The results
show that the ¥(Ni, Fe) solid solution with a face centered cubic crystal structure is presented accompanied by the
M- (C, B)s with a hexagonal crystal structure and Cr2B with a tetragonal crystal structure in the nickelbased alloy
coating. The obvious component segregation exists in the nickelFbased solid solution. The addition of Mo does not
change the phase composition, though the relative content of boride and carbide increases. Meanwhile, the compo-
nent segregation decreases gradually then disappears finally with the increasing Mo content. The equiaxed crystals
come into being in the M o-modified coating. The addition of Mo increases the wear resistance. The wear resistance
increases with the increasing Mo content when its content is lower than or equals to 6% . On the contrary, the wear
resistance decreases again when the Mo content equals to 8% . The addition of Mo can homogenize the component,
promote the formation of equiaxed crystals, and increase the relative quantity of boride and carbide. All these results

are beneficial to increasing the wear resistance of the cladding coating.
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Table 1 Composition of nickeFbased

alloy powder (mass fraction, %)

C Si B Cr Fe Ni

0.8 4.5 4.5 15 20 Bal.
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Fig. 1 XRD patterns of nickeFbased alloy

coatings produced by plasma cladding
(a) —Ni60; (b) —Ni60/ 6% Mo
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Fig. 2 Characteristics of fusion zone for
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(a) —Ni60; (b) —Ni60/ 6% Mo
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Fig. 3 Microstructures of cladding coatings
(8) —Ni60; (b) —Ni60/ 4% Mo; (c) —Ni60/ 6% Mo; (d) —Ni60/ 8% Mo
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Fig.4 SEM images of cladding coatings
(a) —Ni60; (b) —Ni60/ 4% Mo; () —Ni60/ 6% Mo; () —Ni60/ 8% Mo
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Table 2 EDS analysis of nickelbased alloy coatings produced by plasma cladding ( mass fraction, %)

Solid solution zone A Boride and carbide zone B

Segregation C

Element

Ni00 Ni04 Ni06 Ni08 Ni0O Ni0O4 Ni06 Ni08 Ni00 Ni0O4

Ni 51.87 49.42 46.29 37.17 15. 11 13.07 12.47 12. 17 49. 80 44.22
Fe 36. 40 39. 66 42.37 52.74 46. 37 47.12 48.27 50. 47 35.68 41.12
Cr 4.50 3.78 4.41 3.87 30.27 29.40 28.10 25.64 8.42 6. 88

B 3.61 3.22 4.01 4.05 7.99 6.99 6.90 5.94 3.61 4.96

Si 3.62 3.41 2.35 1.50 0.26 0.15 0.15 0.24 2. 49 2:23
Mo 0.00 0.51 0.57 0.67 0.00 3.27 4.11 5.54 0.00 0.59
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Fig. 5 TEM morphology showing segregation
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its polycrystal diffraction pattern (b) Fig.7 TEM morphology of CrB(a) and

its SAD pattern (b)
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