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Abstract: The hydrogen treatment was performed on TC17 titanium alloy, followed by solution-aging treatments of
the hydrogenated TC17 titanium alloy. The microstructure and hardness of TC17 titanium alloy were observed and
analyzed by optical microscope and microhardness tester. The results show that the a lamellae in the f transformed
structure gradually transforms into S phase with the increase of hydrogen content of TCI17 titanium alloy after
hydrogen treatment, and the microhardness decreases monotonically. With the increase of hydrogen content or solution
temperature, the proportion of primary a phase decreases and the proportion of f phase increases after solution
treatment. When the solution temperature is below 780 °C, the microhardness decreases generally, and when the
solution temperature is above 800 °C, the microhardness increases generally. After solution and aging treatment, with
the increase of hydrogen content, the microstructure changes from bimodal microstructure into basketweave
microstructure. Moreover, when the solution temperature exceeds 780 °C, the microhardness first increases and then
decreases as the hydrogen content rises.
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Table I Chemical composition of TC17 titanium alloy forging

Ti Al Mo Cr Sn Zr Fe (0]

H N B Cu Mn Y

Bal. 4.90 4.07 4.04 2.15 1.99 0.047 0.10

0.0054 0.005 <0.010 <0.010 <0.010 <0.005

(Y j"..c

£
; U DS e
R AT BT

1 TC17 thH<e MR IHH L

Fig.l Original microstructure of TC17 titanium alloy
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Fig.2 Microstructures of hydrogenated TC17 titanium alloy with different hydrogen contents:
(a) 0%; (b) 0.12%; (c) 0.20%; (d) 0.30%; (e) 0.42%; () 0.50%
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Fig.3 Microhardness of hydrogenated TC17 titanium alloy with
different hydrogen contents
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Fig.4 Microstructures of hydrogenated TC17 titanium alloy

with different hydrogen contents after solution treatment:

(a) 0%; (b) 0.12%; (c) 0.20%; (d) 0.30%; (e) 0.42%;
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Fig.5 Microstructures of hydrogenated TC17 titanium alloy with hydrogen content of 0.30% after solution treatment
at different temperatures: (a) 760 °C; (b) 780 °C; (c) 800 °C; (d) 820 °C
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Fig.6 Microhardness of hydrogenated TC17 titanium alloy with

different hydrogen contents after solution treatment
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Fig.7 Microstructures of hydrogenated TC17 titanium alloy with different hydrogen contents after aging treatment:
(a) 0%; (b) 0.12%; (c) 0.20%; (d) 0.30%; (e) 0.42%; (£) 0.50%
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Fig.8 Microstructures of hydrogenated TC17 titanium alloy after solution treatment at different temperatures and aging treatment:

(a) 780 °C; (b) 800 °C; (c) 820 °C; (d) 840 °C
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Fig.9 Microhardness of hydrogenated TC17 titanium alloy after
solution treatment at different temperatures and aging

treatment
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