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Table 1 Chemical composition of TC17 titanium alloy (/%)
C N O H Al Cr Fe Zr Mo Sn B Cu Mn Y Ti
0.02 0.005 0.10 0.0054 490 4.04 0.047 199 4.07 2.15 <0.010 <0.010 <0.010 <0.005 Bal.
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Fig.1 Microstructure of TC17 titanium alloy
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Fig.2 Microstructures of TC17 titanium alloy with different hydrogen contents: (a) 0.2%, (b) 0.4%, (c) 0.6%, and (d) 0.8%



5 3 47 B R BEATCLT A &AL MR R miR A AT A . 949 -
40 000 40 000
o—a phase a o—aphase [
»—/ phase »—/ phase
., 30 000F 30000}
s
>
'3 20 000r 20 000+
10 000} Al 10 0001
o O’OH Bu o N oy P A
0 | P X MO 0 . 0 4 0 A 9o
30 40 50 60 70 80 30 40 50 60 70 80
40 000 40 000
0 —q phase C 0 —aq phased
A —p phase N 4 —f phase
v —yhydride v —yhydride
. 30 000r + —Shydride 30 000f T —Shydride
o .
§ ¥ [ ¢
‘3 20 000} b A 20 000} v LA
£ a
10 000} / 10 000}
B
a, B A ° o Ay A” A
0 o ‘:{’ 0“ A o 0 0 w JLA' L — l‘
30 40 50 60 70 80 30 40 50 60 70 80
201(9 201(%)
3 ANFEEE = TCL7 k4 41 XRD K

Fig.3 XRD patterns of TC17 titanium alloy with different hydrogen contents: (a) 0.0%, (b) 0.2%, (c) 0.4%, and (d) 0.6%
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Fig.4 True stress-true strain curves of TC17 titanium alloy with
different hydrogen contents under isothermal compression

at 840 °C and 0.001s™
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Fig.5 True stress-true strain curves of hydrogenated TC17 titanium
alloy with hydrogen content of 0.2% at different temperatures

under isothermal compression
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Fig.6  True stress-true strain curves of hydrogenated TC17
titanium alloy with hydrogen content of 0.2% at different

strain rates under isothermal compression
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Fig.7 Relationship between peak stress and hydrogen content of

TC17 titanium alloy at the strain rate of 0.1 s™
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Fig.8 Relationships between peak stress and hydrogen content

of TC17 titanium alloy at deformation temperature of
820 C
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Table 2 Thermal activation energy (Q) of TC17 titanium

alloy with different hydrogen contents

Hydrogenation content, w/%  Activation energy, Q/kJ mol™
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Fig.9  Relationship between thermal activation energy and

hydrogen content of TC17 titanium alloy
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Microstructure Evolution and Deformation Behavior of Hydrogenated TC17
Titanium Alloy

Zhou Hao'?, Wang Yaoqi?, Li Hong?, Ren Xueping®, Hou Hongliang®
(1. School of Material Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. AVIC Manufacturing Technology Institute, Beijing 100024, China)

Abstract: In order to improve the hot workability of TC17 titanium alloy, TC17 titanium alloy was hydrogenated. The microstructure and
phase transformation law of TC17 titanium alloy were studied by OM and XRD after hydrogenated treatment. Under the conditions of
deformation temperature of 800~860 °C and strain rate of 0.001~0.1 s, the isothermal compression tests of hydrogenated TC17 titanium
alloy were carried out. The deformation behavior of the hydrogenated TC17 titanium alloy was studied, and the thermal activation energy
was calculated and analyzed. The results show that the microstructure of TC17 titanium alloy is a typical net basket structure, which is
composed of a+f phase. With the increase of hydrogen content, the volume fraction of acicular « phase decreases, and the volume fraction
of # phase. When the hydrogen content exceeds 0.40wt%, the y and § hydrides separate out. The hydrogenated TC17 titanium alloy is not
only a temperature sensitive material, a rate sensitive material, but also a hydrogen content sensitive material. When the hydrogen content
is 0.2wt%, the peak stress reaches the minimum value. Compared with the original alloy, the deformation temperature can be decreased by
40 °C and the strain rate increases by one order of magnitude. At the same time, the thermal activation energy of TC17 titanium alloy with
0.2wt% hydrogen content also reaches the minimum value of 162 kJ/mol, and its thermal deformation softening mechanism is dynamic
recovery.

Key words: TC17 titanium alloy; hydrogenation; microstructure; deformation behavior; thermal activation energy
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