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Fig.1 Three stages of thermo—hydrogen treatment
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Table 1 High temperature deformation behaviors of different hydrogenated titanium alloys

E I I T T ESH AR % | VAN TR /% | SEMERIETR /% | 2730k
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Ti600 e T R 4 880°C /10''s ! 0.3 65 — [18]
Ti55 [ E AL 825°C /10°s™ 0.1 — 95 [19]
(TiB+TiC)/Ti-6A1-4V A 840°C /10°s ™ 0.2 50 — [20]
TiAl R B 1150 /107%™ A 33 — [21]
Ti,AINb [ ERALH 930°C /2.5x 107! 0.2 36 53 [22]

40 HBFEEA - 20194862 % E 1610



Metal Forming ﬁﬁﬁk%

SR, & T B /B2 MM
R RIS B L S YA 4
AT 22 B AR b BE
F AR A BRI T FGE %
e BR
2 REESEELEMEIE

X E ARG S, AR
Fhs sy B Mf e TR, K5l A%k
B AR A S ERIE AT B
ELOEENAGS T e | i
Ti-6A1-4V & &M 5, B 0.1% %
EEITRM MR B AR
JE N 975 C & Z 917°C ™, {07
BRI B OAHFERE AR 3 AR T
S H R I, BN RS I A
AR T, BOMAETE 12 MR R,
M HENS AR o M—ETT S 2
AE3MEBR. WBRARBE, &8
AR B T e RO, 9
If. B, ARSI B A
U BR8N, B MR B
A5 E G

AMBIARRE S o FHNHL
g AHAGREAL B — D, A
T o HHEEW RS2 H5 68,
TN Sh A 4G b A 1 sh A T4
AR T AE R AU A, (A5 Rt —
B oM AT RE P, BRA S
IRARTE I (RO ZH 200 BT i 6 B o
A HR ST 540 A 5% A — o A

L PAY o 2 e B g /s B, 2
PUWNEE S ==t ORI B oV ERT S S - e
PR o MHAEZIRASEAGTH
By YR P REAR B S0 B AW
sPYIE R T P B — o, YT
B MM, AWM AW RYE
o PRI R ALHLH , (H5 SR
mTEE B HPWHEMEZET
o FH, KA B S ICE 1 ] PR S
BB AH A A AR A T A T EE )
A R EAS B AHAFAE B 3 1 [
s AL RON PO AN, & ok B
A P A 20 B AH 3R b Y B 2
FSE S

A - BREEE A+ B
T+ BraEny A a b HLRE 2 B A 1k
B 4 0 Aok, DA T T R M
E N3 1994 AEEHRIE T iE B R
— BRI AR Ti-6A1-4V 54 ML
KB QA S A8 R SOK A 4
ZHZL, AT A5 A ] 30 5 0 o A
BEM T %A L2l ) B E R
I, IR B S fif R A5 e i 0, B
W W B R E A + RS + B
IR, R VT 85 4
(Ti—6.3A1-3.5Mo—1.7Zr) -2 ki
RSFaAk 2 40nm, #3584 I8 7 %
F 550C P, HASFELER
+ AL + BRERAT T iR R T
0.3~0.5um [ 41 i Ti-6A1-4V &

4, HAE 850 °CF R A7 S, 4iE
i R F BEILF] 9000%, X T iT
o A4 T IR R, BA - bR
Sad LR REREAE N4k Ti-55 & 410
AR L A BT

b, X R A AT L H
TE R R A T B sh 1 1 KN Al
K. o ML, B AH AL D
R R/ NEE A I 25 5 T A 5 |
ARERE RIS 4 AL

HESESY BiERE

1 KESESLEXT BUEEK
A

BAY HOE A — Rt i
P B T B e Bl 0 FE T LK
A4, B Ti-6A1-4V & 4 P A
TC21 &4 ™, 2 2 51 H i3 19 A ]
BG4 BAY BOE SR, ik
REY, o+ B BHEA S P EIE
5| ABENS T Py Bod B Ah
L AR LR A A R R
Ti-6A1-4V A4 HE))Z, He % ¥ -
HOEHE T TiAL A 4, i i 1) ]
JZEIN 0.5% EU0E, RIS 1S TiAl
A 4 B YT B B2 BT T R A
350°C. i), flfi]if A A B A Tie
6AI4V &4 a2 Bk T TiAl
HEA RIS 4, FAERENS SE IR
WA HOERE Y Wu S5 W IGE T S

2 AERERESYHEETH
Table 2 Hydrogenated diffusion bonding behaviors of different titanium alloys
RERAAEL BN P RERSE HERCR E = 3TN
A G R SRR KI5, 0.5% H
I 4 g 2 5
B A Ti-6A1-4V 4tk 0.1,0.2,0.3.0.4.0.5 800°C /3MPa/lh L2 SR 100% [38]
HA Ti-6A1-4V 0.11.0.32.,0.48 800°C /1.5MPa/1h 0.11% H B FR-E2315 5] 98% [39]
B TC21 0.1.0.3.0.5 860°C /1.5MPa/70min 0.3% H HHRARE2T 100% [40]
' - N . AHEL TIAL B4 HuE S , iy 4%
= = N 9
TiAl, & Ti-6A1-4V i)z 0.5 850°C /15MPa/15min SELERE(E 350 [41], [42]
0 SHEELA- 22 930, BT K3
A Ti-55 0.3.0.5 700°C /3MPa/20min | 70 H IR £ 24 93% , DY VISR IA 51 [43]
694MPa
HA Ti-6A1-4V B A TLAIND S5 4 0.2 850°C /15MPa/15min 0.2% H By YI5REIEF] 711MPa [44]

2019455625 5 1610] - HLZTHIERA 41



- .
—— ¥N oruu

AXF Ti-55 ¥ HOEHA T A, %
A% B I & o G R RE Y
PR MEE A . ST AR A R
W, Zhu &5 "R AR AT E S A LS
AP IOy S T Ti-6A1-4V
A4 5 Ti,AIND 344 1) SRR IR
PO, 423k B DY R oR AU
187MPa 2 = 2| & A 1 711MPa, 41l
K A" BER . penl O, A P
RN T B EE n A1, B
SR P B S R LS A A
OB TG B2 AR S R AR 4
BT OSSR RIE . R
TE A Y BOE R R P A R R
ol HHE DUFE i S8 58 W8 & $5 4E
FHo B AR R ff D 2 R R
HMAT-BE (R an s g2k It

AN E S5 R AL, L S R
AT PR AP 2 B A R R A TR
JZ 7 1 B e e R AR
VA B 7 i 0 28 O AR AT AT LA
e 5 —MnlBEM T B E AT
SRR B R R AT T B i (RLE R L
A IR E
2 SHASESY BUREENE

P HOE R R, PR AR T A
PUR# 58 06H , AN IR 1]
MARE A, HER b AR i Y
TR R A S 2 X ST
SR I — R4 L AL IR ™ X
S RFL I 7R TR T BOAE T 4k A
WAYEASIE , 55— 7 T, S TR
T A B TR BRI S B )y
AL ALTRS , XA B T 5L

LG i = S IS R I 7 P S § ¢
M &, i 2l ) HOw Sk
DX, 2 XN DT R FE A U 5 i
PEX AL AL 1 IR, T2
[l b sl S Al O 4, X AR TR
HIOUR MY BOEIY iR 1k 1
FEHLH 1 51 E Sl 1 R
PR BlE e 7

— 7 T, B SRS 18 A AL BT
BRI R AL, R
PeFE Al p a8, A RE R R TR
FaMEBE. ¥R AL
TR P B BObRHR AR TR /N
P, J& TR i . IR
T 2 A B AL PR A B R Bk
G R IR MR G L R R RE
Ty —Jr i, — RSN R M, & Ak

Sound joint

Hydrogenated Ti,AINb substrate 100

Hydrogenated Ti-6Al-4V. substrate

Interfacial microstracture

Fracture morphology

Diffusion bonding with hydrogenated substrates

80

6

(=]

40+

20

Element composition/%

E Diffusion zone : — Ti
[,
— Al
— Nb

P v
L III: B phase layer*,
. b
II: « phase layer
FIV: a+B phase layer
V: B2+0 phase layer

VoA e

Ti,AINb

Distance across interface/pm

Interfacial element distribution

015 20 25

900 -

300 o Data

| — Fit .
700
600 P
- 4
500 F

Y

400 |
300
2001
100 |

Joint shear strength/MPa

- -

Unhydrogenated |}

T 10pm “

0 2 4

4

42 BB HIEEA - 20194E 862 % E1610]

10 12 14 16

6 8

Diffusion zone width/um

Mechanical properties

B S Ti,AIND/Ti-6A1-4V 1 3 LA L 70 ST 158 BE A 400
Fig.4 Effect of hydrogen addition on microstructure and shear strength of Ti,AINb/Ti—6Al-4V joints



Metal Forming ﬁﬁﬁk%

A4 ALV Nb 208 o —Ti Al
B -Ti ¥ Bl REBEAE IR = — 1>
gl B il o —
B, Han 25 W LB Ti JLRAES A Ti
pn R Y B R B B e TR
A Ti g AR, X T ARSI AR
KT Ti LR AP HH L. SR
TEER A 4 T I B 1, 13X — [
75 B NI BRERR I, (£ 25 10
AR TS A N AT fE ™ X T4 )8
M5, 25 (4 B 48 RT3
B S A W T F i Rt A7 A IOE
B AR T A RS TR TR
BOR. W, ERAPE R TR
BRI R BE DK 4l B I PR 4 e sk
R, IbAh, BEW SRR R
ZIPERE , MR AL I A HGE
ke bR b A 4 B EY BUE R
HUH A 2%, B R AR BT AR

%ig
ARICEER T B ARG 4 I
B | ¥ BOE AR BT Uk, A 24
TGP AR RSS2
FEIIE B B TN RS I LA
R T AL AT A
a4 B MR, Mk
o M EHTF B A A IR
JIE 1Ry, (o HL A 7 R ) R A, S
FHMHAR 2, BEE SR
FESEPE SRR = e g A AE L, IR
X TR E RN S AR R
i AR B A R AT R Y Y
g, [N, BRSSP E&EILRN
Ry B RS R T AR A 4
BAY HOER AU T BE, WY o
it AR P RIE A A Ak B R e

SO SN &
IR A FRH AR TR S 0 T

HAERZ N RS A

(1) % WEkE4:(TC4, TALS FI TiS5
EORMGRM R ¥ ERE 12,
AV H5k A 2 T 2 R 9 408N W 3 =R
I EAR, B EE - R EEE -

L - BRESE T2 M an ik &
S, AT S BRAR TR R 98 1 | 52 B
R AN AR A A R S BRI
WOk Ao, BR RGN, 5
SEPH TR S Y MY BGE L RB S
IR 7 R s e AR R A T3 R
ORI S| RS e e TG
(49 Al A s, 48 i R A, B
I/ 2 o v e TR R A T 2
PERE R o (2) B AUEK LA LY
EBIRIE /6%, B4 Ti,AIND
TiAl. Ti,Al FIEKIE A 45, HoE B 1
RE AN HIGE Be bk Re s 5 2=, T
TR 5, T AN A i S P ek b
AR T ERE A B, SRR AR
B BB Rk IR RE T 23 LR
SN B AT AR A2 o T
A, (3) gk & e on Tr
HEERE. AR ER T2
A ALWERE , T TR R A1
PEREAR T, T R BhLER &
SRERRIR e R HlTE . K54 3D
FI BN B 21 SUFF A A [R) A B 1 ke
B TR 23, 4% 1) e,
i 3D FTER R A B A, 2% 3D T
ENFAPF L2 RE s XF 3D FTENJS
P TR - BRE LA Sk, A R
THLUWEREILAL , BRI 25 ) 55
o BB A ORI Skl
JEFRAR AR AL S, B AT DL AR
B E OIS TP AR AL AR, 45 R
SRR SIVE X R ER B A B
Sl e Re A B B URE A
RS A GG AN T
b A S RE AT A TS 2 2
— I, TR G BT 1, B
FETL ) B A B2 RGT R /N, Tok:
Tt 2 Tl KA (A B il 3 752K, TF &
KBRS S AR T
bR R BB . S— L, R T
SR A A I O T RE, B
EN MW Y SA e S B R
BASER) BT, Anfar AR B A S B A
MR RA, FFRER BT
SEM M T, A e a2

BARTE T ERA LGS,
R, BN E AL AE T PR L
AL ITH A B 2R gl
&, LR EBREA R T P IR
e, e e R Al R AR B 0
HAWERE

Sebr b, HED T A BEEOR
AT 2 2 TR AT BT, 5
SORFERM B A B 7 e B BET R
(AT b A S 2 MV R30S
TE—2, B A i AR AT A& BN, A
W e R R A A BT R S
BRASBRE T ZHLMIT L FE T
AL PSR A A B B
TR 1 1l S AN 2 A BAS )
BAPIN T AR T ZFHE A
ARG, AR A BEAE Tl P A%
BN

& £ x #t

[1] CARTERATJ, CORNISHB L A.
Hydrogen in metals [J]. Engineering Failure
Analysis, 2001, 8(2): 113-121.

[2] TAL-GUTELMACHER E, ELIEZER
D. The hydrogen embrittlement of titanium—
based alloys [J]. JOM, 2005, 57(9): 46—49.

[3] SENKOV O N, JONAS J J, FROES
F H. Recent advances in the thermohydrogen
processing of titanium alloys [J]. JOM, 1996,
48(7): 42-47.

[4] SHAND B, ZONGY Y, LVY, et
al. The effect of hydrogen on the strengthening
and softening of Ti—6A1-4V alloy [J]. Scripta
Materialia, 2008, 58(6): 449-452.

[5] SENKOV O N, FROES F H.
Thermohydrogen processing of titanium alloys
[J]. International Journal of Hydrogen Energy,
1999, 24(6): 565-576.

[6] WANG W E. Thermodynamic
evaluation of the titanium-—hydrogen system [J].
Journal of Alloys & Compounds, 1996, 238(1):
6-12.

[77 SAN-MARTIN A, MANCHESTER
F D. The H-Ti (Hydrogen-Titanium) system [J].
Bulletin of Alloy Phase Diagrams, 1987, 8(1):
30-42.

[8] LUJ,QINJ, LU W, et al. Superplastic

2019455562 5 1610 - HLRMIEEIAR 43



- .
—— ¥N oruu

deformation of hydrogenated Ti—-6A1-4V alloys
[J]. Materials Science and Engineering: A, 2010,
527(18-19): 4875-4880.

[91 SOZANSKA M. Effect of high—
temperature hydrogen treatment on the
microstructure and properties of titanium
alloy Ti—6A1-4V[C]. Proceedings of the IOP
Conference Series: Materials Science and
Engineering. IOP Publishing, 2011.

[10] LI M, LIN Y. Grain refinement
in near alpha Ti60 titanium alloy by the
thermohydrogenation treatment [J]. International
Journal of Hydrogen Energy, 2007, 32(5): 626—
629.

[11]

hydrogen treatment on solidification structures

LIU X, SUY, LUO L, et al. Effect of

and mechanical properties of TiAl alloys [J].
International Journal of Hydrogen Energy, 2011,
36(4): 3260-3267.

[12] Ffar, whEA, P05 Rk s
S BB RE LSS B i 45 5 5« 201811516057.1[P].
2018-12-12.

WANG Yaoqi, HAN Yujie, LI Hong, et al.
A preparation method of functionally graded
structure of titanium alloy: 201811516057.1[P].
2018-12-12.

[13] LI Z Q, HOU H L, WANG Y. Low
temperature superplasticity of titanium alloy
processed by thermohydrogen treatment[J].
Materials Science Forum, 2007, 551-552: 591—
596.

[14] #Ep3, s, EMa. &
Ti-6A1-4V &4 204 B TEAT h 52
[7]. ¥81E TREEIR , 2010, 17(3): 32-37.

HAN Kun, HOU Hongliang, WANG
Yaoqi. Effect of hydrogen on the microsruture
and superplastic behavior of Ti—-6A1-4V []].
Journal of Plasticity Engineering, 2010, 17(3):
32-37.

[15] ZHANG X, ZHAO Y, ZENG W.
Effect of hydrogen on microstructure evolution
and tensile properties of TC21 alloy [J].
Materials Science and Technology, 2011, 27(1):
214-218.

[16]

addition on the microstructure of TC21 alloy

ZHU T, LI M. Effect of hydrogen

[J]. Materials Science and Engineering: A, 2010,
527(26): 7080-7085.

[17] NIU Y, LI M. Effect of 0.16
wt% hydrogen addition on high temperature

44 BB HIEEA - 201945862 % E 1610

deformation behavior of the Ti600 titanium
alloy [J]. Materials Science and Engineering: A,
2009, 513-514: 228-232.

[18] ZHAO J, DING H, HOU H,
et al. Influence of hydrogen content on hot
deformation behavior and microstructural
evolution of Ti600 alloy [J]. Journal of Alloys &
Compounds, 2010, 491(1-2): 673-678.

[19] LI X, JIANG J, WANG S, et al.
Effect of hydrogen on the microstructure and
superplasticity of Ti—55 alloy [J]. International
Journal of Hydrogen Energy, 2017, 42(9): 6338—
6349.

[20] LU J, QIN J, LU W, et al. Effect of
hydrogen on superplastic deformation of (TiB+
TiC)/Ti—6A1-4V composite [J]. International
Journal of Hydrogen Energy, 2009, 34(19):
8308-8314.

[21]

hydrogen on hot deformation behaviors of TiAl

LIU X, SUY, LUO L, et al. Effect of

alloys [J]. International Journal of Hydrogen
Energy, 2010, 35(24): 13322-13328.

[22] ZONG Y, WEN D, SHAO B, et al.
Effect of 0.2% H on high temperature tensile
deformation behavior of Ti,AINb based alloy
plate [J]. Chinese Journal of Materials Research,
2014, 28(4): 248-254.

[23] LIX, CHEN N, WU H, et al. Low—
temperature superplastic gas bulging of Ti—55
alloy by hydrogen addition [J]. International
Journal of Hydrogen Energy, 2018, 43(27):
12455-12459.

[24] WENDS,ZONGY Y, WANG Y Q,
et al. Positive influence of hydrogen on the hot
workability and dynamic recrystallization of a
v —TiAl based alloy [J]. Materials Science and
Engineering: A, 2016, 656: 151-164.

[25] SRR . i a U ML K

Hp i AE AR TE [D]. /RS « I /REE T
A2, 2007

ZONG Yingying. Study on the hydrogen
enhanced plasticity mechanism and deformation
behaviors of titanium alloys at high temperature
[D]. Harbin: Harbin Institute of Technology,
2007.

[26] SHAN D B, ZONG Y Y, LU TF,
et al. Microstructural evolution and formation
mechanism of FCC titanium hydride in
Ti—6A1-4V—xH alloys [J]. Journal of Alloys &
Compounds, 2007, 427(1-2): 229-234.

[27] ZONG Y Y, SHANDB, LU Y,
et al. Effect of 0.3wt% H addition on the high
temperature deformation behaviors of Ti—-6Al—
4V alloy [J]. International Journal of Hydrogen
Energy, 2007, 32(16): 3936-3940.

[28] ZHANG S, ZHAO L. Effect
of hydrogen on the superplasticity and
microstructure of Ti—-6Al1-4V alloy [J]. Journal
of Alloys & Compounds, 1995, 218(2): 233—
236.

[29] SENKOV O N, DUBOIS M,
JONAS J J. Elastic moduli of titanium—hydrogen
alloys in the temperature range 20 °C to 1100 °C
[J]. Metallurgical & Materials Transactions A,
1996, 27(12): 3963-3970.

[30] HE W J, ZHANG S H, SONG H
W, et al. Hydrogen—induced hardening and
softening of a B —titanium alloy [J]. Scripta
Materialia, 2009, 61(1): 16-19.

[31] ZHAO J, DING H, JIANG Z, et al.
Hydrogen—induced hardening of Ti-6A1-4V
alloy in B phase field [J]. Materials & Design,
2014, 54: 967-972.

[32] ZONG Y Y, HUANG S, WANG
Y, et al. Strengthening versus softening
mechanisms by hydrogen addition in 3 —Ti40
alloy [J]. International Journal of Hydrogen
Energy, 2014, 39(7): 3498-3504.

[33] GONG B, ZHANG C B, LAI Z
H. Improvement of superplastic properties of
Ti—6A1-4V alloy by temporary alloying with
hydrogen [J]. Journal of Materials Science
Letters, 1994, 13(21): 1561-1563.

[34] SALISHCHEV G A, MURZINOVA
M A, ZHEREBTSOV SV, et al. Influence of
reversible hydrogen alloying on formation of
SMC structure and superplasticity of titanium
alloys[J]. Materials Science Forum, 2001, 357—
359: 315-320.

[35] MURZINOVAM A, SALISHCHEV
G A, AFONICHEV D D. Formation of
nanocrystalline structure in two—phase titanium
alloy by combination of thermohydrogen
processing with hot working[J]. International
Journal of Hydrogen Energy, 2002, 27(7-8):
775-782.

[36] YOSHIMURA H, NAKAHIGASHI
J. Ultra—fine—grain refinement and superplasticity
of titanium alloys obtained through protium

treatment [J]. International Journal of Hydrogen



Metal Forming ﬁﬁﬁk%

Energy, 2002, 27(7): 769-774.

[37] LI X, JIA G, QU F, et al. Ultrafine
grain refinement and superplasticity of Ti—55
alloy obtained by hydrogen absorption and
desorption [J]. Journal of Materials Engineering
and Performance, 2018, 27(7): 3472-3477.

[38] LIUH, CAO J, HE P, et al. Effect of
hydrogen on diffusion bonding of commercially
pure titanium and hydrogenated Ti6Al4V alloys
[J]. International Journal of Hydrogen Energy,
2009, 34(2): 1108-1113.

[39] LIZ,HAN K, HOU H, et al. Effect
of hydrogen on diffusion bonding behavior
and mechanism of Ti-6Al-4V alloy [J]. Rare
Metal Materials & Engineering, 2014, 43(2):
306-310.

[40] WANG X, ZHAO Y, HOU H, et
al. Effect of hydrogen content on superplastic
forming/diffusion bonding of TC21 alloys [J].
Journal of Alloys & Compounds, 2010, 503(1):
151-154.

[41] HE P, FAN L, LIU H, et al. Effects
of hydrogen on diffusion bonding of TiAl-based

intermetallics using hydrogenated Ti6A14V
interlayer [J]. International Journal of Hydrogen
Energy, 2010, 35(24): 13317-13321.

[42] HE P, WANG J, LIN T, et al. Effect
of hydrogen on diffusion bonding of TiAl-
based intermetallics and Ni-based superalloy
using hydrogenated Ti6Al4V interlayer [J].
International Journal of Hydrogen Energy, 2014,
39(4): 1882-1887.

[43] WU H, PENG H, LI X, et al. Effect
of hydrogen addition on diffusion bonding
behavior of Ti—55 alloy [J]. Materials Science
and Engineering: A, 2019, 739: 244-253.

[44] ZHU F, PENG H, LI X, et al.
Dissimilar diffusion bonding behavior of
hydrogenated Ti,AINb-based and Ti—6Al1-4V
alloys [J]. Materials & Design, 2018, 159:
68-78.

[45]

Characterisation of diffusion bonds formed

ISLAM M F, RIDLEY N.

between Ti-6A1-4V and titanium aluminide
Super Alpha-2 [J]. Materials Science and
Technology, 1996, 12(8): 623-627.

[46] LIH, LI M Q, KANG P J. Void
shrinking process and mechanisms of the
diffusion bonded Ti-6A1-4V alloy with different
surface roughness [J]. Applied Physics A:
Materials Science and Processing, 2016, 122(1):
1-8.

[47] ZHANG S. Effect of hydrogen on
hot processing of titanium alloys [J]. Journal of
Materials Engineering, 1992, 2: 24-29.

[48] HAN X L, WANG Q, SUND L,
et al. First—principles study of the effect of
hydrogen on the Ti self—diffusion characteristics
in the alpha Ti—H system [J]. Scripta Materialia,
2007, 56(1): 77-80.

[49] HAYASHI E, KUROKAWA'Y,
FUKALI Y. Hydrogen—induced enhancement of
interdiffusion in Cu—Ni diffusion couples [J].
Physical Review Letters, 1998, 80(25): 5588—
5590.

EIRES: FRKIL, S TR, FENF 4R
AR T AT ICE AR FY , E-mail :
chenyangtse85@qq.com.

Research Progress on Superplastic Forming/ Diffusion Bonding of Hydrogenated

Titanium Alloy

LI Xifeng', ZHU Fuhui', CHEN Changjiang’, YANG Jiachen', CHEN Jun'
(1. Institute of Forming Technology & Equipment, School of Materials and Engineering, Shanghai Jiao Tong University,

Shanghai 200030, China;

2. Shanghai Aerospace Equipments Manufacturer Co., Ltd., Shanghai 200245,China)

[ABSTRACT]

Titanium alloys have been widely used as lightweight and high—strength structural materials in the

aeronautical industry. Their forming and processing have always attracted much attention. It has been proven that

the application of thermal hydrogen treatment technology to titanium alloys helps to improve their hot workability

and optimize microstructural properties. In this paper, the research progress of superplastic forming/diffusion

bonding technology of hydrogenated titanium alloy is reviewed. The influence of thermal hydrogen treatment on the

microstructure, superplasticity and diffusion bonding of different kinds of titanium alloys is introduced. The influence

mechanism is summarized. It provides a reference for industrial applications of superplastic forming/diffusion bonding

technology of hydrogenated titanium alloy.

Keywords: Thermo-hydrogen treatment; Titanium alloy; Superplastic forming; Diffusion bonding; Hydrogen-enhanced

plasticity
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