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Fig.1 Metallograph of TB18 Ti alloy with solution treatment
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Fig.3  Strain distribution of TB18 Ti alloy after isothermal

compression
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Fig.4 Flow stress curves of TB18 Ti alloy at the temperatures of 700 C (a), 750 ‘C (b), 800 C (c), 850 “C (d), and 900 C (e)



© 3048 -

Wt &R TR

849 3

= o
D

700 750 800 850 900
Temperature/C

In (Strain Rate/s™)

5 TBI18 AR BE &AL B &I FH 3 2 7 45 S AL
Fig.5 Power dissipation map and dynamic recrystallization

mechanism of TB18 Ti alloy

2.3 TBIS k& E:MEHERINGI S

Kl 6 W &SRR FEHALN . mTLd
B BN G I AT B A AEAS R 3 A8 15 45 it 41
21, FEn] LR B AR . A S A SUR XY
AN T B R U . N AR TR (0.01 8™
W, BEEW TG, B AR AR MY A XY
] — ¥R REAR R (1™ 3 10s™), A
A ILS W . i 6 R 5 Fias, (EXF N FER
RV X I AR T , RO 20 2R At 58 A e B4
XU T AT 5T AT 21 R 5 BN YA < 18] 7a AR
WK 0.1 s, ARTRIRSE 700 C kB 4> A . R
L Zedi s/ B i P20~ 15°0) FITAE A L, TR A 1)
LIR KM (>15°) FrEfi & . v LG 24 5
4R Bl A AT A AR R /N A A A, XU W I
FrACAFAE BN A PR B A (0 R o () IR AE 4 4 R RE Y
HRA LS B T /N BE A TR A A G INE ok P 3 LR
] 5 0O S AR RS . o DL B L TR TE RS,
Wil 2b A1 7b Jror, -1 i S AR AR TEAR A 1K 39.37°
WNE 28.21° ULHHEME BT EERAET RN EH
IO 2R AR, KB B2 P4 & AR 1/ £ i
B AT A3 A4 BE ISP 2 0 A B R AG . AR TE R N
800 “C IR 25 < 1 ity K JC 1v) 4 A1 R 5 1 23 At Gt 1] 7e
7d Fros e HogoRi e o A 5 1B 7a AHARL, HI/NR
AR 2, At 2 AT 15°00 T, HHX
N (R 52 734 i A AR EE 700 C I EEAR A 4.53°, Bl &
G G IR E U T v L A RN B BN I 3 R, SO
ML . B 8 AL HLEE 900 C, MARH A
0.01 s IRV ER 1r) 43 A PELRT B S A A0 A B, AT A
F BRI R 0 A 5 B Ta R Te BT AEAE BRI 1,

TCARTE ARL N I8 A2 5 S AL AE A R R ) A T 4 b7 AR
I TE, JRAG BRI o RN VE 2 45 5N kL. e
I A2 O Al 14.01°, AHEE T 800 °C, WARIH
b 0.1 s I, KA ST B TR TR, AR
PRI SELT iy S AR AEAEVE 22 )78 T 45 it AR 1) K AR BE i
Fi, 3K U0 IR 4 N 0 1O 20 2 A B AT R EE
FgL, Hma LI g RS K& 7 BRI .
LA UL X B AU AR N Hy L G A2 SR R B ) 4 A
IR EEFN 53 4T, TB18 BKA &AW AL JE 4 4F N I3 &8 1
g5 LA — AR, (R e K 225 . f 4
SCHRIRIE, FR B AR B, BT AN R AR
IR, oo SRR PR . AR
15 i SRR B AT AR Db o Ak 2 2R 4 K o R 7 A
J A T 45 S TEAZAZ O OY s SRR A B RN P 45 R
ST AR ZE 3K, W02 [l 98 it 9 HE B — Pl 48 /D P B << I
NG IR Y AR S o/ EE R R T R Y N ]
AP 45 i AR B IR I R A2 DDRX R AR 1 5 B
WE 6 fioR, HEFBERILMIEAT, W4 TR,
wiE 7 EBSD WAL/, {ERUR B aiokLbh ST B nT LA
WS B VF 22 Bl 245 T 45 8 B < TR IR /N dloRE . i 1]
4 Ea AR N T N AR TR, AR TG IR B BN,
JIBH AR POE Ty, FEAE B IR 8 AR Y ) 5 TRH
[n] 7% 21— Ko 1X 5 SCHRHGE T DDRX ML Y. g B
S, KA AR LA T TBIS &4
SMALER AR A kR 1) A B AT ORI, A
FUH TBIS & 4x i &4 T R FEEE ) DDRX!.

Wil 7 FE 8 s, ARIEA AR NI AN T 1%
ANFRBEAR B, IF BLAE AN SEORE N A A ) % B2 AR 4K
P S AR LG TR AR RS R AT P SRR
W, AR R RCRN, SRS R R KSR
FHLL CDRX HLHIHEAT B #45 dr, il 58 v B A
T+ CDRX Ji 3. CDRX i 2 A 45 S AN W s B2 1
i S A8 LI 1) 2 8 K DATE O 1 iy 100 A IR
MU BRLE 5 2 T BT 2 10/ JE 5, (1944 KL
(191357 s 5 10 B B o AEAR SEG T CDRX HLHi 2 A2 T
A AT 35 A0 B A R P T 2D
% TBI18 G ) N AR M2 A, G < IR N g 1]
WG4 LA IR S 1) b, LR A L B RS TR
This RN 2 o B3 52 ) A T 45 ot IR 1 18 g AR iy
2, RSBV N D) G A B R, HBE Y AR %
TR AN R R

ZE L TRIEARTIT T, SRR, SRR
FERBKIE, TB18 &4 B kE T R CDRX! L,
AIAIEEH Bt T DDRX HLUHIE F R A7 38058 21 g
X% . SR e RSk, CDRX MLEIE 3, M)



%9 W A TB18 SR G MARTEAT Ay S B A5 145 Ll * 3049 -

Serrated boundary

——

100 pm

6 ANIAZJESH R TBI18 k& 4444
Fig.6 As-deformed microstructure of TB18 Ti alloy under different processing conditions: (a) 700 °C, 0.01 s™; (b) 700 °C, 0. 1s7; (¢) 700 °C, 15
(d) 800 °C, 0.01 s™"; (e) 800 °C, 0. 1 s™"; () 800 °C, 1 s™"; () 900 °C, 0.01 s™"; (h) 900 °C, 0.1 s7'; (1) 900 C, 1 5™

[}
~
(=]
N~

Average angle: 28.21° 03 Average angle: 4.53°

Frequency
=)
w2

0.21 02

5 W W -

1020 30 40 50 60 70 80 90 00 10 20 30 40 50 60 70 80 90
Misorientation Angle/(") Misorientation Angle/(°)

7 TBI18 BkA SN 451 H T 4 kLI 17 23 A7 PR b 41 0 A e vk
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High Temperature Deformation Behavior and Dynamic Recrystallization Mechanism
of TB18 Titanium Alloy

Li Shaoqiang', Gong Zhanpeng', Li Hui’, Hu Shengshuang®, Cui Linlin', Wang Kaixuan',
Zhang Xinquan®, Liu Xianghong'
(1. Western Superconducting Technologies Co., Ltd, Xi’an 710021, China)
(2. AVIC The First Aircraft Institute, Xi’an 710089, China)
(3. AVIC Xi’an Aircraft Industry (Group) Company Ltd, Xi’an 710089, China)

Abstract: The high temperature deformation behavior and the dynamic recrystallization mechanism of TB18 titanium alloy in the 700 °C ~
900 °C range with the strain rate of 0.01 ~ 10 s™" were studied using the Gleeble 3800 simulator and the electron backscatter diffraction
(EBSD) technique. The results show that the value of flow stress of the alloy is sensitive to the strain rate and the deformation temperature.
In the initial stage of the deformation, the flow stress will soften rapidly after reaching the peak stress, and then it increases to different
levels. The Arrhenius-type constitutive equations of the high temperature deformation of TB18 titanium alloy in both a+f dual-phase
region and /5 single-phase region are obtained through data regression. The apparent activation energy in both a+f dual-phase region and S
single-phase region are calculated to be 340 kJ/mol and 185 kJ/mol, respectively. The deformation softening mechanism is mainly
controlled by dynamic recrystallization of f phase in a+f dual-phase region and dynamic recovery of B phase in f single-phase region.
According to the EBSD maps, the metallographic observation and the characteristics of stress-strain curves, it is concluded that the
geometric dynamic recrystallization (GDRX) prevails when the deformation is conducted at high temperature and low strain rate (900 °C,
0.01 s). As the lower temperature or the higher strain rate is applied, the discontinuous dynamic recrystallization (DDRX) takes place at
the initial stage of the deformation and the continuous dynamic recrystallization (CDRX) is shown after the strain increases.

Key words: TB18 titanium alloy; high temperature deformation behavior; dynamic recrystallization; EBSD
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