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Table 1 The nominal composition of the present alloys (at%)

Alloy Al Nb Cr W B Ti
Alloy 1 46 2 1 1 1 Balance
Alloy 2 45 2 1 1 1 Balance
Alloy 3 44 2 1 1 1 Balance
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Fig.1 Microstructure of as-cast alloys 1 (a), 2 (b), and 3 (c)
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Fig.2 X-Ray diffraction graph of the alloy 3
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Fig.3 Backscattered electron image of as-cast alloy 3 (1: g

phase at grain boundary, 2: S phase in grain)
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Fig.4 TEM images SAD patterns of the lamellar structure (a)

and grain boundary (b) in the as-cast alloy 3
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Fig.5 TEM images of as-cast alloy 3: (a) £ phase and y phase

inside LS of the alloy 3, (b) £ phase and y phase in the
grain boundary, some coarsened y laths extending into

the S grain of the alloy 3
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Fig.6 (a) TEM image of S phase in the grain boundary of
the alloy 3 and (b) enlarged detail of S
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each (110) plane; six equal (110)
plane in one Scell, 6 X2 =12
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Fig.7 Central part of Ti-Al binary phase diagram (a) and

structure of S phase (b)
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Fig.8 Schematic diagrams of microstructure evolution of the

solidification between f phase (a) and a+/ phase (b)
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Fig.9 Schematic microstructure of f/a+f solidification alloy

(some f phases retained)
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Synthesis and Solidification Characterization of TiAl Based Alloy
with Fine Grain Structure

Xiao Daihong, Huang Boyun

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Ti-Al-Nb based alloys were prepared by a non consumable skull melting. The effect of Al content on the microstructure and the

solidification characterization of as-cast alloys were investigated using X-ray diffraction, optical microscope, scanning electron

microscopy (SEM) and transmission electron microscopy (TEM). It is shown that a fine grain structure Ti-44Al1-2Nb-1Cr-1W-1B alloy

with average grain size 50 pm could be got by proper decreasing of Al content, and the companion phenomenon of co-existence of fand y

phases in the fine grain structure as-cast alloy was found. Moreover, the proper additions of alloying elements such as W and Nb increased

the stability of S phase, and thus f phase was retained to low temperature. The presence of S phase was found to restrict  grain growth at

the temperatures above the o transus temperature.
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