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Table 1 Test results of chemical composition of titanium alloy
for experiment (/%)
H N O \ Al Cr Fe Sn Ti
0.005 0.024 0.154 15.14 2.74 2.56 0.112 1.88 Bal.
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Fig.1 A schematic diagram of the solid solution and aging

process of the sample
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Fig.2 Metallographic structure of the sample after solid

solution at 980 °‘C for 30 min and water-cooling
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Fig.3 TEM image (a) and selected area electron diffraction
pattern of the [0001] (b) of the sample after solid solution

at 980 ‘C for 30 min and water-cooling
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Fig.4 Metallographic images of the samples at different aging temperatures for 8 h: (a) 420 ‘C, (b) 480 C, (c) 540 C,
and (d) 600 C
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Fig.5 Orientation imaging (a) and phase distribution (b) of the

sample after aging at 600 C for 8 h
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Fig.6 SEM morphologies of the samples at different aging temperatures for 8 h: (a) 420 C, (b) 480 C, (c) 540 °C, and (d) 600 C
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Fig.7 TEM morphology (a) and SAED pattern of precipitates (b)
of the sample after aging at 480 ‘C for 8 h
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Fig.8 TEM morphology (a) and SAED pattern of precipitates (b)
of the sample after aging at 540 C for 8 h
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Fig.9 TEM morphology (a) and SAED pattern of precipitates (b) of the sample after aging at 600 C for 8 h
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Fig.10 TEM morphologies of the precipitated phase in the sample aged at 600 C for different holding time: (a) 2 h, (b) 4 h, (c) 8 h;

(d) SAED pattern of the white ring in Fig.10b
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Fig.11 TEM morphologies of precipitated phase near grain boun-
dary aged at 600 C for different holding time: (a) 4 h
and (b) 8 h
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Precipitation Behavior of Ti-15V-3Cr-3A1-3Sn Alloy During Solution
and Aging Heat Treatment

Yang Liu, Wang Ying, Lin Chongzhi, Jiang Jian, Fang Qiang, Geng Naitao
(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization,

Pangang Group Research Institute Co., Ltd, Panzhihua 617000, China)

Abstract: The effects of solution and aging process on the precipitation behavior and mechanical properties of Ti-15V-3Cr-3Sn-3Al alloy
were investigated by scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The results show that there are a
large number of metastable martensite o’ phases in the microstructure after solution treatment at 980 °C/0.5 h. After the subsequent aging
treatment, the precipitates with different quantities and morphology are formed. With the increase of aging temperature or time, the
number of precipitates increases, the morphology changes from irregular aggregation to acicular, and the size and spacing of precipitates
also increase. During the aging process, a large number of nano dispersed a phases are precipitated, and the formation of the a/f phase
interface hinders the dislocation movement, thus increasing the strength of the alloy. The more and smaller the precipitated phase is, the
better the strengthening effect. The plasticity depends mainly on the distribution and number of precipitates on grain boundaries. The
continuous distribution of a phase at grain boundary will seriously damage the plasticity of the material.

Key words: Ti-15V-3Cr-3Sn-3Al; solution and aging process; microstructure; precipitation strengthening
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