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Table 1 Chemical composition of Ti,AINb-based alloy
Ti Al Nb (o) N H
/% 44.68 10.98 44.20 0.10 0.02  0.01
at%s 51.32 22.43 26.24 Negligible
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Fig.2 Schematic illustration of MDF for one cycle
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Fig.3 Grain morphologies of Ti,AINb-based alloy under different MDF cycles: (a) 1 cycle, (b) 2 cycles, and (¢) 3 cycles
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Fig.4 Grain size distribution of Ti,AINb-based alloy under different MDF cycles: (a) initial alloy,

(b) 1 cycle, (c) 2 cycles, and (d) 3 cycles
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Fig.5 Grain boundary misorientation distribution of Ti»AINb-based alloy under different MDF cycles: (a) initial alloy,

(b) 1 cycle, (¢) 2 cycles, and (d) 3 cycles
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Table 2 Relative intensity of the diffraction characteristic
peaks of Ti;AINb-based alloy under different MDF
cycles (%)

Crystal Initial 1 cycle 2 cycles 3 cycles
O (100) 2.1 6.5 5.7 5.8
as (200) 1.8 3.5 23 2.6
O (040) 8.6 4.7 5.5 5.2
B2 (110) 12.9 22.9 19.2 21.0
0O (002)/p (110) 10.5 8.2 14.3 6.7
0 (221) 33.9 38.6 37.1 43.7
0O (041) 8.2 4.8 4.8 54
a2 (300) 1.8 0 0 0
B2 (200) 6.3 3.8 3.9 0.7
o> (110) 1.5 0 0 0
B2 (211) 4.1 7.0 7.1 8.8
0O (510) 6.1 0 0 0
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Table 3 Crystallite size and microstrain of Ti,AINb-based
alloy under different MDF cycles

Cycle number L/nm <>'"7/x107
Initial 31.36 0.553
1 24.91 1.18
2 21.01 1.42
3 23.84 1.56
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Fig.7 Dislocation density of Ti,AINb-based alloy under different
MDF cycles
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Microstructure of TiAINb-based Alloy Processed by Multi-directional
Forging in (B2+0) Phase Region

Xue Kemin, Hu Yong, Shi Yingbin, Ji Xiaohu, Gan Guoqiang, Li Ping
(Hefei University of Technology, Hefei 230009, China)

Abstract: Multi-directional forging (MDF) process with different cycles was conducted on the Ti,AINb-based alloy under the temperature
of 800 °C in the (B2+0) phase region followed by water cooling. The microstructure was characterized by electron backscatter diffraction
(EBSD) and X-ray diffraction (XRD), and the effect of MDF process cycles on microstructure evolution of Ti,AINb-based alloy was
analyzed. The results show that the microstructure is significantly refined to submicrometer, the misorientation of grain boundaries has the
transformation from low angle to high angle and the equiaxed ultrafine grains with high angle boundaries are obtained after MDF
processing. The grain size decreases rapidly after one cycle of MDF and the value keeps nearly constant with the increasing number of
MDF cycles. After deformation, the major phases of the alloy are B2+0, as well as some residual a, phase. The content of a, phase
decreases while the O phase increases compared to the initial sample. In addition, the microstrain and dislocation density increase
significantly after deformation. Because of dynamic recovery, the microstrain saturates to a stability level with the number of cycles
increasing, while the dislocation density experiences a slight decrease.

Key words: Ti,AINb-based alloy; (B2+0) phase region; multi-directional forging; microstructure
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