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Fig.1 Appearance of micro-beam plasma melting deposited
TiAl/Ti,AINDb gradient sample
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Fig.2 Compositional distribution in the TiAl/Ti,AINb gradient

material along deposited direction measured by EDS
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Fig.4 OM structure of cross-section along deposition direction for

micro-beam plasma melting deposited Ti,AlINb-based alloy
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Microstructure and Phase Evolution in TiAl-Ti,AINb Gradient Material Prepared by
Micro-beam Plasma Melting Deposition

Cai Yusheng, Liu Renci, Liu Dong, Cui Yuyou, Yang Rui
(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A Ti,AINb-base alloy was deposited on a TiAl-base alloy by micro-beam plasma melting deposition. Optical microscope (OM),
scanning electron microscope (SEM), energy-dispersive spectrometer (EDS), X-ray diffraction (XRD) and microhardness testing methods
were used to investigate the typical microstructure evolution, phase transformation and the corresponding hardness evolution. Results
show that micro-beam plasma melting deposited Ti,AINb-base alloy are mainly composed of 8, O and a, phases. With the increase of
distance from TiAl-base alloy, a series of phase evolutions along the compositional gradient occurs: y+aa/y—p(solid solution)+O—
P2+0+az(widmannstatten structure)—f(solid solution)+O. The microhardness of gradient material shows a wave-like distribution. The
phase morphological evolution during forming of micro-beam plasma melting deposition gradient materials was explained based on the
effect of the various elements on the phase stability in TiAl/ Ti,AlNb-base alloy combining with the effects of special thermal cycle and
heat accumulation in micro-beam plasma melting deposition forming.

Key words: TiAINb-base alloy; micro-beam plasma; microstructure; microhardness

Corresponding author: Cai Yusheng, Ph. D, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, P. R. China, Tel:
0086-24-83970951, E-mail: yscaildb@imr.ac.cn



