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Effect of thermo-hydrogenation treatment on
microstructure of cast TC21 alloy
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Abstract: Aiming at the problems such as large deformation resistance during hot working of high strength and high
toughness (o+f)-type titanium alloy TC21, all specimens were handled by thermo-hydrogenation treatment technology,
such as being hydrogenated respectively in five different hydrogen contents from 0.1%~0.5% (mass fraction), and
dehydrogenated by vacuum annealing. The microstructure evolution of TC21 alloys with hydrogenation and
dehydrogenation was studied. The effects of thermo-hydrogenation treatment on the microstructure, grain size, and
variation regularity of TC21 were investigated. The mechanism of microstructure refinement during thermo-
hydrogenation treatment was also discussed. The results show that thermo-hydrogenation treatment can refine the
microstructure and reduce the deformation resistance largely.
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Fig. 1 Microstructure of cast TC21 alloy
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Fig. 2 Microstructures of cast TC21 alloy at different hydrogen
contents: (a) w(H)=0; (b) w(H)=0.1%; (c) w(H)=0.3%
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Fig. 3 SEM images of cast TC21 alloy at different hydrogen
contents: (a) w(H)=0; (b) w(H)=0.1%; (c) w(H)=0.3%

EAA LRI

Kl 2T A atf B TC21 &4 A IRIGHLZ,
M 2(a) i LU, TC21 kA 45 A R IR 2 M kLK
MBI, HARKMRLEG B odiokn, FahkifEh
100~200 um, fEdHFALRIERE. TEWI ST o B
a T AV ERR AR o R, AE a MR JEZ T8N B
N RGP

i 2R, BHEJE, TC21 G 4EmMaA
ST B BEASTEREN, A6afR o
D, W EASHE, B AR o AR
B, alp FRMALEHARIF BN, T H AR
AKX JElH TEUcFE SRk g REcEk, b
AR, IR BRI ECEZE N, a
FH A WD . A SRR IS — e R, A

WY RETE R, FEAT bAoA, AT LB H A2 1
BORT, HERHAK. ARESE TC21 KA &S
B R, BEESE SR, FORA L B4
(I 3).

Kl 4 Bish TC21 BB &R R A2 XRD i
Kl 4 KB, TC21 4K &4 2 A PAHER &4, [N AE
1 o K1 B AH o o AHIATSS ISR KT B AHAT ST 5 T,
YL o AH G T B AR

Kl 5 Frorh TC21 B AN R & &5 i) XRD 1% .

2I0 3:0 4I0 5IO 66 7I0 8IO
20/(°)

B4 #& TC21 44 XRD i

Fig. 4 XRD pattern of cast TC21 alloy

w(H)=0.5%

w(H)=0

: .AAL S e
20 30 40 50 60 70 80
20/(°)

BlS AF&ER TC21 %4 XRD i
Fig. 5 XRD patterns of cast TC21 alloy at different hydrogen

contents
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Fig. 6 Microstructures of cast TC21 alloy after dehydrogenation
at different hydrogen contents: (a) w(H)= 0.1%; (b) w(H)=0.3%;
(c) w(H)=0.5%
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Fig. 7 TEM images of hydride of TC21 alloy appearing with
hydrogenation: (a) w(H)=0.3%; (b) w(H)=0.5%
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Fig. 8 TEM images of TC21 alloy with hydrogen content of
0.2%: (a) ctam; (b) Ophase
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Fig. 9 TEM images of TC21 alloy with hydrogen content of

0.3% with hydrogenation: (a) Lath hydride precipitated from S
phase; (b) Electron diffraction patterns of hydrides; (c) Two
morphology of hydrides
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Fig. 11 Schematic diagrams of two-phase Ti alloy with hydrogenation in coaling process
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