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Fig. 1 OM images of TiAl composites and statistical chart of lamellar colony sizes
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Fig. 5 SEM images of the room-temperature compression fractures of TiAl composite materials
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Fig. 6 OM images of the high-temperature compression fractures of TiAl composites at 850 °C
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Fig. 7 SEM images of the high-temperature compression fractures of TiAl composites at 850 “C
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Influence of Multi-Phase Ceramic Particles Reinforcement on
Microstructure and Mechanical Properties of TiAl-Based Composites

WANG Yu-peng, ZENG Gen-hua, WU Jun-gin, MA Teng-fei, WANG Xiao-hong
(Zhejiang Provincial Key Laboratory of Intelligent Manufacturing for Aerodynamic Equipment, Quzhou 324000, Zhejiang, China)

Abstract:

The multiphase ceramic particle-reinforced TiAl-based composites were prepared, by simultaneously adding
graphene oxide (GO) and BN nanosheets (BN) to the Ti-48Al-2Nb-2Cr pre-alloy powder and using the spark
plasma sintering. The effects of GO content (0.1 wt%) and BN content (0.1 wt %, 0.3 wt %, 0.5 wt % and
1 wt%) on the microstructural evolution and compressive properties of the TiAl composite were studied. The
results show that the addition of GO and BN can significantly refine the lamellar grain size of TiAl composite,
meanwhile, the Ti,AIC, TiB, and Ti,AIN particles precipitated in situ at the lamellar grain boundaries
form core-shell structures, and the Ti,AlIC particles are precipitated in situ at the o,/y lamellar interfaces.
The multiphase ceramic particles can significantly improve the room temperature and high-temperature
compressive strengths of TiAl composites without significantly reducing thier fracture strains. By analyzing
the corresponding fracture morphologies, it is found that the improvement of the compressive properties is
mainly attributed to the fine-grain strengthening effect caused by the multiphase ceramic particles. In addition,
the multiphase ceramic particles hinder the movement of dislocations, and the coordinated deformation effect
of core-shell structure is also in favour of the improvement of compressive strength.

Key words:
TiAl alloy; ceramic particle reinforcement; microstructure; mechanical properties
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