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Microstructure evolution and superplasticity of hydrogenated Ti-6A1-4V titanium
alloy
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ABSTRACT  High temperature tensile experiments were carried out to investigate the effect of hydrogen on the superplastic deforma-
tion behavior of Ti-6A14V titanium alloy. The influence of hydrogen on the microstructure evolution of the alloy was analyzed by
OM, SEM; TEM, and XRD- The results show that the amount of Bphase in the hydrogenated alloy increases with increasing hydro-
gen content, and martensite begins to form while the mass content of hydrogen reaches to 0.2% and becomes coarser with the in-
crease in hydrogen content- A reasonable hydrogen content can improve the superplastic behavior such as increasing the m value and
lowering the flow stress and temperature- The addition of 0. 1% hydrogen in Ti-6AI4V alloy can result in a decrease in peak flow
stress of 53”0 and a decrease in deformation temperature of 60 °C. Due to addition of hydrogen the dislocation density of the hydro-
genated alloy after deformation is lower than that of the unhydrogenated alloy -
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Fig-1  Microstructures of Ti-6A1-4V alloys with different mass fractions of hydrogen: (a) 0; (b) 0.1%; (e) 0.2%;: (d) 0.3%;: (e) 0.4%;: (f)
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Fig-2 XRD patterns of Ti-6AL4V alloys with different mass fractions of hydrogen: (a) 0; (b) 0.1%: (c) 0.2%;: (d) 0.3%; (e) 0.4%; (f)

0.5%

20 pm

T ——

B3 Ti AV A S ERIOREALE . ARIESK AN O (a), 0.1 (b), 0-2% (c), 0-3% (d), 0-4% ()1 0.5% (f)
Fig-3  Microstructures of Ti-6A1-4V alloys with different mass fractions of hydrogen after high-temperature deformation: (a) 0: (b) 0. 1%:; (e)

0.2%; (d) 0.3%; (e) 0.4%; (f) 0.5%
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Fig-5 Influence of hydrogen on the m value

e 8 fron - REA G SNV G AL R
by ot B kL %*ﬁﬁﬁﬁ@?iﬂé‘ﬁ, mNAERZ

s B 0. 10 & 4 Hr A T 5 it 41 4Lk AR 3

FrEHR, SR ERXEGSME, m%%”‘fyifi%ﬁ, HB

AR o SR 2 SR DA o B e — B B b S

T2 A 0.5% &4 h A B G i A 4 5%

JEE 25 A 1 BH R S R A 00 LR 1) IG
BT MR )

500

450}

400}

L 350

= 300}

=501

200}

150+ . ‘
740 780 820 860 900 940
R /C

Bl6 BEBRTiSAIIV §E&EMEAL
Fig-6 Change in elongation of hydrogenated Ti-6AI-4V alloy
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Fig-7 Change in flow stress of hydrogenated Ti-6A1-4V alloy
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Fig-8 TEM images of hydrogenated Ti—6Al~4V alloys with different mass fractions of hydrogen after high-temperature deformation: (a) 0; (b)
0.1%: (¢) 0.5%
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Fig-9 Reference diagram for dislocation definition- The mass fractions of hydrogen are 0 (a), 0. 1% (b), and 0.5%, respectively
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Fig- 10 Dislocation distribution maps of hydrogenated Ti-6A1-4V alloys with different mass fractions of hydrogen after high-temperature deforma-

tion: (a) 0: (b) 0.1%5; (c) 0.5%
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