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Table 1 Chemical composition and volume fraction

of titanium matrix composites
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Fig.3 TEM bright field images and EELS patterns of reinforcement in titanium matrix composites
(a) —TiC; (b) —Selected area diffraction (SAD) pattern of TiC;
(¢) —EELS pattern of TiC at core; (d) —EELS pattern of TiC at interface
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Fig.4 TEM bright field image of twin TiC and respective selected area diffraction pattern
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Microstructural characterization of TiC in in situ

synthesized titanium matrix composites

LUWerjie, YANG Zhtfeng, ZHANG Di, ZHANG Xiaoc-nong, WU Rerr jie
(State Key Laboratory of Metal Matrix Composites, Shanghai Jiaotong University,
Shanghai 200030, China)

[ Abstract] TiC reinforced titanium matrix composites were produced by non-consumable arc-melting technology utilizing the self-
propagation high-temperature synthesis (SHS) reaction between titanium and graphite. X-ray diffraction (XRD) was used to identify
the phases in the composites. Microstructures of the composites were observed with optical microscope (OM) and transmission elec
tron microscope (T EM). The results show that there are two phases in the composites: TiC and titanium matrix alloy. TiC shows
two different shapes: dendritic shape, equiaxed or nearequiaxed shape. The in situ synthesized TiC grows in a way of dissolution-pre-
cipitation. Analysis of binary phase diagram determined that the solidification path undertook the following three stages: primary
TiC, binary eutectic B-Ti+ TiC and solid transformation. Primary TiC grows in dendritic shape due to the formation of composition
undercooling. Binary eutectic TiC grows in equiaxed or near equiaxed shape. A small quantity of TiC may form twin structure during

nucleation and growth. The twin plane is (111) plane.
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