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Table 1 Chemical composition of TA15 alloy (wWt%)
(¢} Al \% Zr Mo Si Fe C H Ti
0.116 6.44 2.14 2.16 1.67 0.014 0.057 0.013 0.0015 Bal.
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Fig.1 Schematic diagram of tensile specimen of TA15 alloy
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Table 2 Hydrogen contents of TA1S5 alloy after charging for 1 h

under different conditions

) Sample
Environment
number temperature, 77K~ P/MPa  content/wt%

Charging Pressure, Hydrogen

As-received NH 0.0024
) 800H 800 10 0.16
High
850H 850 10 0.32
pressure
900H 900 10 1.3
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Fig.2 XRD patterns of TA15 alloy before and after hydrogen charging
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Fig.3 Microstructures of the specimens before and after hydrogen charging at 10 MPa: (a) NH, (b) 800H, (c) 850H, and (d) 900H
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1000 Table 3 Tensile properties of TA15 titanium alloy before and
& after charging at room temperature
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» 600 F — 800H number MPa MPa
g’ 850H
g —900H
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2 200}
m
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Engineering Strain
High pressure 850H 796 836 9.5 21
7 R TS SR O AR - AR AR 2
Fig.7 Engineering stress-engineering strain curves of the specimens 900H i 157 0 100

before and after hydrogen charging at 10 MPa for 1 h
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Fig.10 Phase distribution diagrams of specimens before and after hydrogen charging: (a) NH, (b) 800H, (c) 850H, and (c) 900H
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Effect of Charging Temperature on Hydrogen Damage Behavior of TA15 Alloy

Wu Chaomei'?, Wang Tiantai’, Liu Jiaxing"?, Zhao Mingjiu'
(1. CAS Key Laboratory of Nuclear Materials and Safety Assessment, Institute of Metal Research, Chinese Academy of Sciences, Shenyang
110016, China)
(2. School of Materials Science and Engineering, University of Science and Technology of China, Hefei 230026, China)
(3. Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: In this research, the effect of charging temperature on the hydrogen damage behavior of TA15 alloy was studied. The results show that
the strength of the alloy increases first and then decreases with the increase in charging temperature under the condition of 800-900 K, 10 MPa,
and hydrogen charging for 1 h, but the elongation decreases continuously. When the charging temperature is 800 K, the tensile strength of the
alloy increases by 9% compared with the as-received samples, while the elongation decreases by 12%. When the charging temperature is 900 K,
the tensile strength of the alloy decreases by 85%, and the alloy is completely brittle fracture (the embrittlement index reaches 100%). The
microanalysis demonstrates that as the hydrogen charging temperature increases from 800 K to 900 K, the hydrides in the alloy undergo a
transformation, shifting from precipitating predominantly along the a/f phase boundary to precipitating within the a and f phases. The sizes and
quantities of these hydrides increase significantly, resulting in a change in the way of the hydrogen cracking of the alloy. Rather than occurring
along the a/ff phase boundary, as previously observed, the cracking now propagates along the hydrides within the o and f phases or along the
hydride/matrix interfaces.

Key words: titanium alloy; hydrogen attack; hydride; precipitation mechanism
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