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Microstructure and Mechanical Properties of In-situ Synthesized
Discontinuous Particles Reinforced Titanium Matrix Composite

LUO Xianhui, LIU Pinwang, SONG Jingwen, HUANG Guangfa
(State Key Laboratory of Metal Matrix Composites, School of Materials Science and Engineering.,
Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Titanium matrix composites reinforced with three reinforcements of 1vol% La, s, 5vol% TiB—+
1vol% La, O3 and 5vol% TiC+1vol % La, Qs » respectively, were prepared by in-situ reactions with sponge titanium,
lanthanum powder. titanium diboride powder and graphite powder as raw materials. The microstructure and
mechanical properties of the composites were studied and compared with those of pure titanium prepared by the
same process. The results show that the matrix microstructure of the composites consisted of o-Ti. The in-situ
synthesized La; O; was granular or short-rob like, the TiB was short-fiber like and distributed along the forging
direction, and the TiC was equiaxed or irregular shape. The hardness. tensile strength and yield strength of the
obtained titanium matrix composites were higher than those of the pure titanium, while the elongation was lower
than that of the pure titanium.
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Table 1 Raw material ratios of pure titanium and titanium

matrix composites (mass) %
Rt T 4 K &K TiB B iR
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Fig.2 DSC curves of as-cast pure titanium and titanium matrix composites
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Fig.3 XRD patterns of pure titanium and titanium matrix composites
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Fig.4 Microstructures of titanium matrix composites (a—c) and pure titanium (d): (a) TMCI1 composite;

(b) TMC2 composite and (¢) TMC3 composite
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Fig.5 SEM micrographs of titanium matrix composites (backscattered electron imaging) :

(a) TMCI1 composite; (b) TMC2 composite and (¢) TMC3 composite
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Fig.6 Engineering stress-strain curves of pure titanium and
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titanium matrix composites
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Table 2 Tensile properties of pure titanium and titanium

matrix composites
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