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Fig.1 OM images of TiC/Mo composites with different TiC contents: (a) 10%TiC/Mo, (b) 20%TiC/Mo, and (c) 30%TiC/Mo
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Fig.2 Grain size of TiC/Mo composites with different TiC contents
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Fig.3 SEM images of TiC/Mo composites with different TiC contents after SPS at 1850 °C: (a) 10%TiC/Mo, (b) 20%TiC/Mo, and (c) 30%TiC/Mo
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Fig.4 SEM image (a) and corresponding EDS element mappings (b—d) of 10%TiC/Mo composite: (b) C, (c) Mo, and (d) Ti
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Fig.6 TEM image (a) and corresponding EDS element mappings (b—d) of 10%TiC/Mo composite: (b) C, (c) Ti, and (d) Mo
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Fig.7 Overall morphology of the interface between TiC and Mo of 10%TiC/Mo composite (a), HRTEM image of phase interface (b), fast inverse

Fourier transform patterns of Mo (c), TiC, Mo (d), and TiC (e)
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Fig.8 Stress-strain curves (a) and tensile strength and hardness test results (b) of TiC/Mo composites with different TiC content
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Fig.9 Tensile fracture morphologies of TiC/Mo composites with different TiC contents: (a) 10%TiC/Mo, (b) 20%TiC/Mo, and (c) 30%TiC/Mo
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Fig.10 Crack distribution (a) and TiC cluster distribution (b) near the fracture zone of the 30%TiC/Mo composite
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TiC/Mo composites
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Effect of TiC Content on Microstructure and Mechanical Properties of
Mo-based Composites

Yu Shan', Wang Yugqi', Huang Yao', Zhang Hexin', Zhao Chengzhi'?
(1. College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China)
(2. School of Metallurgy and Materials, Wenshan University, Wenshan 663099, China)

Abstract: The influence of titanium carbide (TiC) content on the microstructure and mechanical properties of molybdenum (Mo) -based
composites was investigated, aiming to provide a scientific basis for the development of high-performance and heat-resistant molybdenum
materials for aerospace engines. TiC/Mo composites containing 10wt%, 20wt%, and 30wt% TiC were prepared using spark plasma sintering
(SPS) technique. The results indicate that the strengthening mechanisms of TiC/Mo composites are primarily attributed to intragranular particle
strengthening and grain boundary strengthening. At elevated temperatures, TiC diffuses into the Mo matrix, forming a transition zone of
measurable width at the interface of the two phases. XRD analysis confirms that this transition zone comprises (Ti, Mo)C. The crystal lattices of
the TiC and Mo phases exhibit strong bonding, which is further corroborated by atomic-scale observations. Tensile and hardness tests reveal that
TiC/Mo composites with 10wt% and 20wt% TiC demonstrate superior mechanical properties. The fracture behavior of these composites is
primarily governed by the propagation of intergranular microcracks, which is influenced by the competition between intergranular and
intragranular crack development. This study provides critical insights into the coupling effects of intergranular and intragranular TiC particles on
the mechanical performance of TiC/Mo composites.
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