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Preparation of in situ TiC reinforced Ni-based composite coatings by
flame spraying using sucrose as carbonaceous precursor
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Abstract: A kind of Ni-Ti-C composite powder for reactive thermal spraying was prepared by thermal decomposition of
precursor with sucrose as carbon source. In-situ TiC reinforced Ni-based composite coatings were synthesized and
deposited simultaneously by oxyacetylene flame spraying of the composite powder. XRD and SEM were employed to
analyze the compositions and microstructures of these composite powders and coatings. The hardness and wear resistance
of TiC/Ni composite coatings were investigated. The results show that the composite coating is composed of TiC, Ni and
a little Ni3Ti and TizOs. The coating is formed by superposition of composite layers in which many TiC particles are
uniformly distributed in Ni matrix, and the TiC particles in these layers are spherical or near-spherical with
submicron-scale sizes. The microhardness of the composite layers reaches HV(, 1 433. The wear resistance of TiC/Ni
composite coating is much better than those of 45" steel substrate and Ni60 coating.
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Table 1 Composition of powders before sucrose carbonization

(mass fraction, %)

Ti powder Sucrose

34.9 38.7 26.4

Ni powder

50 mmX 10 mm) EYTATIC/NIE S5, WA E A
15~20 cm, O,JE#E4 0.8 MPa, C,H,JE# 4 0.1 MPa,
HAMN)WE N 5 mL/min.
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Fig.1 Schematic illustration of optimal SRV friction and wear

tester

B3 BEBIER AT
Table 3 Conditions of wear-resisting property test

F2 BMEESHARIILR S E
Table 2 Composition of powders after sucrose carbonization
(mass fraction, %)
Ti Ni C
424 47.0 10.6

Parameter Value Parameter Value
Tlati
Counter body GCrl5ball Oscl .atmg 1.5 mm
amplitude
Diameter of ball 10 mm Specimen 20 C
temperature
Normal load 20N Lubrication -
Oscillati
sciiating 30 Hz Fretting time 20 min
frequency
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Fig.2 XRD pattern of Ni-Ti-C composite powders
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Fig.3 SEM morphology(a) and cross-section SEM image(b)

of Ni-Ti-C composite powders
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Fig.4 XRD pattern of TiC/Ni composite coating prepared by

reactive flame spraying
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Fig.5 SEM images of TiC/Ni composite coatings prepared by reactive flame spraying: (a) Coating; (b) High magnification of A

zone; (c) Composite layers; (d) Submicron-scale TiC particles
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Table 4 Hardness of TiC/Ni composite coating

Surface Hardness,

Material Microhardness, HV,) , HRIS N
TiC/Ni coating 1433 85+3
Substrate
- 18£5
(45" steel)
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Fig.6 Fretting track profiles of TiC/Ni composite coating,

Ni60 coating and metal substrate
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Fig.7 Wear area of TiC/Ni composite coating, Ni60 coating

45" steel

and metal substrate
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2) TIC/NiR G )2 EE HTICAINIZL K, A b =
NisTi MITifSEAY) . ¥R )= HTICRURL Y &) 73 A T Nikk
P T R S B itk P 2 4R RS B i j, LR TiC
WORL BRI, RLEE R 200~500 nm.

3) WRIZH AL IIL), WK TICHRL R 5
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