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Fig. 1 X-ray diffraction patterns of Ti matrix composites

(a) —Parallel section;

(b) —Cross section
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Fig.2 Optical micrographs of Ti matrix composites

(a) —Parallel section;

(b) —Cross section
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Table 1 M echanical properties of (TiB+ TiC)/Ti composites

Sample Room temperature 600 C 650 C 700 C
Op.o/ MPa 0,/ MPa &/ % E/GPa 0,/ MPa 5/ % 0,/ MPa 5 % 0,/ MPa 5/ %
TiMMCs  1160.6 1234.0 1.35 130.5 780. 9 13.25 639. 1 29.98 423.9 31.04
Ti6242 844 914 10. 00 110 816" 15"
IM 1834 910 1030 6.00 119 635 14.5

* Where temperature is 427 C
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Fig. 7 Dislocation distribution in

titanium matrix alloy
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Abstract: TiB and TiC reinforced Ti matrix composites have been produced in situ by common casting and hot-forging technology.
T he results of optical microscopy, EPMA, TEM and XRD show that there are two reinforcements with different shapes, namely,
short-fibre TiB and equiaxed or nearequiaxed TiC particles. TiB whiskers were made to align along the hot-forging direction after
hot-forging. The interface between reinforcements and Ti matrix alloy is clean. There isn’ t interface reaction between TiB and Ti
matrix alloy, while there is non-stoichiometric annuli in interface between TiC and Ti matrix alloy. The mechanical properties at
room and elevated temperature of Ti matrix composites have been improved at large scale due to the following reasons: TiB whiskers
and TiC particles undertaking load, refining of titanium matrix alloy’ grains and high density dislocation in Ti matrix alloy.

Key words: TiB; TiC Ti matrix composites; in situ synthesis; mechanical properties
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