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Ni-Cr-C-CaF,; Composite Laser Cladding on y-TiAl Intermetallic Alloy
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Experiments of laser cladding Ni-Cr-C-CaF, precursor mixed powders to form a high- temperature self
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lubrication wear resistant composite coating on y-TiAl substrate was carried out. The microstructure of the coating
was examined using X-ray diffraction (XRD) ,scanning electron microscope (SEM) and energy disperse spectroscopy
(EDS). The coating has a unique microstructure consisting of primary dendrite or short-stick TiC and secondary
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block Al,C; carbides reinforcement as well as fine isolated spherical CaF, solid lubrication particles uniformly
dispersed in the ductile and tough NiCrAlTi (y) matrix. The average microhardness of the composite coating is
approximately HV 650 and it is 2-factor greater than that of the TiAl substrate.
solid lubrication; y-TiAl intermetallic alloy
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Fig. 1 X-ray diffraction pattern of the laser-clad

composite coating
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Fig. 2 Typical microstructure (a) and bonding zone (b)

of the laser clad composite coatings on TiAl alloy
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Table 1 Compositional analysis of the laser-clad composite coating on TiAl alloy

Composition (mass fraction, %)

Area
Ni Cr C F Ca Ti Al
Blocky grey (A) 0.53 1.42 17. 30 10. 93 0.28 17.10 52. 44
Grey continuous matrix (B) 10. 52 20.52 6.41 3. 17 0.07 44,22 15.08
White dendrite or short-stick (C) 0. 24 3.59 13.15 10. 75 0.18 66. 35 5.74
2.77 26.42 30. 31 18. 71 11. 70

Spherical particles (D) 2. 65 7. 44

K3 TiAl & & OB B 6 MRR 2 R CR A
Fig. 3 Magnified SEM micrograph showing the clear typical

microstructure of the composite coating on TiAl alloy
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Fig. 4 Microhardness profile of the composite coating as

& 4 TiAl

a function of the distance from the surface
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