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Influence of hydrogen on microstructure of TA15 titanium alloy
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Abstract: The microstructures of TA15 titanium alloy with different hydrogen contents were observed by OM, SEM and

TEM. And the influence of hydrogen on the microstructure of TA1S5 titanium alloy was investigated. The results show

that hydrogen is one of the stable element to £ phase. With the increase of hydrogen content, the content of residual g

phase of TA15 titanium alloy increases. Hydrogen can promote the growth of twins in TA15 titanium alloy, with the

increase of hydrogen content, the numbers of twins increases. The hydrides are found in TA15 titanium alloy after

hydrogen addition. There are three ways to form hydrides. One is that based on « phase, the face-centered cubic J

hydrides are separated out by means of a—>a+d. The second is that the lamellar hydrides precipitates within a phase. The

third is that the lamellar J hydrides eutectoid generates in a manner of f—>Jd+a within f phase.
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Table 1  Chemical composition of test materials (mass

fraction, %)

Al Zr Mo A\ Ti
5.5-7.0 1.5-2.5 0.5-2.0 0.8-2.5 Bal.
Fe Si C N H
0.25 0.15 0.10 0.05 0.015
1.2
12210 /ZM 750
2h
TA15 5~10 g
1.3
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HF HNO; H,0(

1 5 44) JSM-6360LV
20 kV H-800
200 kV
2
2.1
TA15 o
(atp) 1
TA15

1 TA15

Fig.1 Microstructures of TA1S5 titanium alloy before adding
hydrogen: (a) SEM image; (b) TEM image
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Fig.2 Microstructures of TA15 titanium alloy with different mass fractions of hydrogen: (a) 0.026%; (b) 0.052%; (c) 0.101%;
(d) 0.410%
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Fig.3 o-phase twin and diffraction pattern of TA15 titanium Fig.4 Hydride twin and diffraction pattern of TAILS titanium
alloy at hydrogen content of 0.101%: (a) Dark-field images; alloy at hydrogen content of 0.410%: (a) Dark-field image;
(b) Diffraction pattern (b) Diffraction pattern
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Fig.5
titanium alloy at 0.165% hydrogen content: (a) Bright-field

Microstructures and diffraction pattern of TA1S

image; (b) Dark-field image; (c) Diffraction pattern

TA1S5

Fig.6 Hydride and diffraction pattern of TA1S5 titanium alloy
at 0.4% hydrogen content: (a) Bright-field image; (b) Dark-
field image; (c) Diffraction pattern
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