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ABSTRACT By means of laser induced surface melting process an in sriu formed TiC particle
reinforcement composite coating was successfully svnthesized on Ti based alloy Ti6A4V with pre—
placed powder mixtures of Ti and CrzCo. It was revealed that with a proper ratio of Ti to CrzCs and
power density of the pulse Jaser beam, a composite coating consisted of TiC particles dispersed in 5-Ti
matrix can be obtained. The coatiug has good metallurgical bonding with the substrate as well as
there is a good wettability between the reinforcement TiC and the coating matrix. The microstructure
and the phase distribution in the composite coating varied with changes of the chemical composition
of the powder mixture and the laser processiug parameters. The results of wearing test showed that
the composite coating enhanced greatly the surface hardness and the wearing resistance of the alloy
TibAl4V.
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Fig.1 Schematic of wearing test machine

1—Load: 2—Wearing pair; 3—Test sample;
4—S8upporting stand; 5—3liding vane; 6—Crank
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Fig.2 SEM morphology of a large Cr3(Cz particle with
in sttu formed TAC dispersing on its periphery
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Fig.4 Macrcscopic morphology of laser coating
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Fig.b Cross sectional morphologies of composite coatings

(a) coating 95Ti-5 CraCo
(c) coating 90 Ti-10Cr3Cs
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Fig.8 X-ray diffraction pattern of powder mixture of 953Ti—
5CrzCa
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Fig.7 X-tay diffraction patterns of compuosite coatings

{a] coating 953Ti-5CryCp
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Fig.® SEM image of TiC particles in coating 90T1-10CraCy (a) and profiles of C. Ti and Cr along AB line in Fig.8a {b)
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Fig.8 Wearing curves of composite coatings and Ti6AlLV
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Fig.10 Surface morphology of wearing Ti6BA4V hare alloy
and TiC/3-Ti composite coating
{a) TiBAMYV  (b) Interface of TiBAl4V/ coating
{c) coating
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