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Fig.2 SEM image of TC4 alloy power and mix powder after ball milling
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Fig.3 XRD pattern of powder adding g—C;N, with different mass fractions after ball milling
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Research Progress and Development Tendency of Discontinuously
Nano-Reinforced Titanium Matrix Composites

WEI Zichao, HAN Yuanfei, LI Shaopeng, HUANG Guangfa, MAO Jianwei, LU Weijie
(The State Key Lab of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200240, China)

[ABSTRACT] Discontinuously reinforced titanium matrix composites, especially in-situ titanium matrix composites,
possess excellent mechanical properties and have broad application prospects in aerospace, marine engineering and other
national defense fields. The research system in this kind of materials mainly realizes multiple and multiscale strengthening
as well as toughening by in-situ microparticles or mixing with nano-reinforcement. However, it is found that compared with
micro reinforcements, nano-reinforcements (ceramic nanoparticles, carbon nanomaterials, etc.) are characterized by larger
specific area and splendid comprehensive properties. By tactfully designing the microstructure of nano-reinforcements,
optimizing the interface of nano-reinforcements and the reinforcement/matrix interface as well as controlling the
distribution of nano-reinforcement through the configuration, the development of discontinuously nano-reinforced titanium
matrix composites (Nano-reinforced DRTMCs, NRTMCs) can greatly improve the comprehensive mechanical properties of
the composites. Therefore, this review mainly summarizes the various preparation methods and technologies of NRTMCs
in recent years, deeply discusses the influences of interface structure and spatial configuration on the mechanical properties
of NRTMC:s, puts forward the essential difficulties and the solutions of NRTMCs at the present stage, and looks forward to
the prospective development trend and potential applications of NRTMCs.

Keywords: Discontinuously reinforced titanium matrix composites; Nano reinforcements; In-situ synthesis;

Interface reaction; Architecture design; Mechanical properties
(Dt X %)
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Microstructure and Properties of in-Situ Synthesized Ti(C,N)/TC4
Composites by SPS

ZHANG Lan, CHEN Zixuan, MA Huizhong, ZHANG Jidong
(Zhengzhou University, Zhengzhou 450000, China)

[ABSTRACT] Ti(C,N)/TC4 composites were prepared by spark plasma sintering using graphite carbon nitrification (g—
C;N,) as nitrogen sources and carbon sources. By changing the addition amount of g—C;N,, the composites with different
Ti(C,N) contents were prepared, and the microstructure, hardness and tribological properties of the composites were
studied. The results show that Ti(C,N) prepared in-situ is granular, and the overall distribution is gridded, and the interface
of Ti(C,N) is well combined with the TC4 matrix. With the increase in the amount of g—C;N, added, the hardness of the
composite material continues to increase, and the friction resistance first increases and then decreases. The composite
material prepared by adding mass fraction 5% g—C;N, has higher hardness and excellent wear resistance. The hardness
is 627.68HV, which is 44.4% higher than the pure TC4 titanium alloy sintered sample. The friction coefficient and wear
amount are 0.2608 and 0.056 mm’, respectively, which are 29.3% and 61.6% higher than that of TC4 sintered samples.
Keywords: TC4; Composite material; Powder metallurgy; Spark plasma sintering; Microstructure; Grid distribution;
Friction properties
(T * %)
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