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ABSTRACT  TiC reinforced titanium matrix composites have been produced by non—consumable
arc—melting technology utilizing the self—propagation high—temperature synthesis reaction between tita-
nium and carbon. Phase identification and reinforcements’ morphologies observation have been performed
by XRD and optical microscopy. The results show that there only exist two phases in the composites,
namely TiC reinforcement and titanium matrix alloy. Reinforcements’ morphologies are closely relate to
the solidification paths, TiC reinforcements are liable to grow as dendritic and equiaxed particles. The ad-
dition of aluminum element not only strengthens the titanium matrix alloy by solid solution strengthening,
but also exercises effects on solidification paths which result in more fine TiC reinforcements and make TiC

reinforcements grow as equiaxed particles easily.
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Table 1 Chemical composition (atomic fraction,%) of titanium

matrix composites and volume fraction (%) of TiC

Sample No. Ti C Al TiC
1 91.85 8.15 0 10
2 81.25 7.21 11.54 10
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Fig.1 X-ray diffraction pattern of titanium matrix

composite No.2
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Fig.2 Optical micrograph of titanium matrix composite No.1
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Fig.3 Optical micrograph of titanium matrix composite No.2

(a) low magnified morphology
(b) hight magnified morphology
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Fig.6 Crystal structure of TiC
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