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Table 1 Chemical composition of alloy
Ti6Al4V (mass fraction, %)
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Table 2 Nominations of samples and relevant
chemical compositions of pow der

mixtures( mass fraction, %)

Sample Powder chemical composition
A 95Ti+ 5CrsCy
B 90T i+ 10Cr;C,
C 80Ti+ 20Cr;C,

Sms, $F 4Hz, XHEHA 2 mm, HHER 1.1

mm/s .
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Table 3 Some properties of TiC particle reinforcement! '°

|

Density Microhardness M elting Elastic modulus Thermal expansion Thermal conductivity
/(g*em™?) /Hv point/ C / GPa coefficient/ K™ coefficient/ (Joem™ 'es™ 1o C™ 1
4.72 3200 3160 420~ 439 7.4x10°° 0.17
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Fig. 1 Crosssectional SEM morphology of laser
melted zone and elemental line scan of

cross section of laser melted zone
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Fig.2 SEM microstructures of different coating

samples and areas of TiC/Ti composite coating
(a) —Top zone of sample A; (b) —Top zone of sample B;
(¢) —T op zone of sample C;
(d) —Interface zone of sample B/ Ti6A14V substrate
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Fig. 3 XRD patterns of TiC/Ti composite coatings
formed from pow der mixtures
(8) —95T+5CrsC; (b) —90TF 10CrsCas
(¢) —80T+20Cr;C,
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Fig. 4 Morphology of primary TiC particle in

TiC/T1i composite coating
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Fig. 5 Morphology of TiC particle in eutectic

mixture in TiC/T1i composite coating
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Mechanism of imrsitu formation of TiC particle reinforced

T based composite coating induced by laser melting
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(1. School of Materials Science and Engineering, Shenyang Polytechnic University,
Shenyang 110023, P.R. China;
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[ Abstract] A new Trbased composite coating reinforced with fine and dispersive TiC particles w as prepared on T ralloy of Ti6A14V

by laser induced reaction of Cr3C; and Ti with respecting the large difference of the thermal stability between Cr3C; and TiC. The re-

sults show that laser induced melting is helpful for the formation of this kind of composite coating provided a suitable sets of processing

parameters and the ratio of Cr;C, to T1i are selected. The in-situ replacing reaction of Cr;C, with Ti does surely produce a TiC/Ti

composite layer containing fairy uniformly distributed fine TiC particles of sub-micrometers and with good bonding to the substrate.

The microstructure of the coating can easy be controlled by varying the chemical composition of the powder mixtures pre placed and

also the processing parameters.

[ Key words] titanium alloy; laser cladding; composite coatings; inrsitu synthesis
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