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Fig.1 True stress-strain curves of TA2 pure titanium under

different conditions

F ST ST, X5 AR AL B R T4
AR RLREL A0 T 5 B0 TA2 20 3 SR A0 SR FR HI 55, E 17 A1
HORIE . SR, FEMRREHONFTRES] A TA2 S35
ATRE ST T, ) RN 3

Bl 2 B AANIE 2N TA2 Rl RE 35 5] 25 7 B
AL, g, 4850 CIRifi 4 18 h s,
TA2 “F3RL R E Al B BT (94157 um 4 5Ok
6355 wm K&323°7) pm. 43 HI% Lo 2a~2¢ K & 2e~2g
FTRUR B, 5 R AR X R F) 2 AR T L 4 b A2

BN S %, X 5 Ghaderi 25 NV 70 45 18 M — 8.

7F 323 um FRALAPHER ZREMHPEI, LHE
2d K 2ho FRFJERH, SRRSO, AR TR R AR
FrAHER A AEH H Bk 2, B0nT 5] & B 5 ZU 1 )R 5 R
VAR LS 1) (e e P kb N 0L eIy 2 VAT A P )
& ) AN AR o B A A B ORE RS RS K B R AR
SO — RN Hall-Petch 56 £ . kiR <]k,

RS IANE A RN R T N TR B S A LR RS R
THEM. AT ERGIEEAEX TA2 4k B T A1
ML, PL 0.5 s o, X 3 R kLR ST R
BREA R (Bldo/de) R EFFXTEL, WK 3 A

M 3 R A, AR R R SF TA2 4ligk e 0.5 57t
AR S T 5 I AR AN [ R AR A A 2 AR A
JR A SRR LG (A1 umD AR Ak e i A
18I0 2 BN B2 PR AR A L 4 SRR ST R N & 63 pum
FE AT AR Ak 2R 28 B BT -FE 3 Y B AR AL,
BV J Al S5 e PR A, M R N AR 295 T 0.043
INf1E B 4E 5 #F 930 MPa £ 47, RiA T4 0.068 &
HNEZISRREAE R BV R B2 i 28
() 3 B AR Ak e 4 A v i A 42 1OV R Al AR T 12 e i
B K I

MR 2B 1B, BIRHAMEEBES 8
2 BB, b TR I AR N T, AR S TR
S 58, BT 28580 R S SR ER,
DR I 93 /> 1 A 8 B RO R B S, BHAS T AL RS 1 I2 3,
IS A4 R ) B R B AR A AL RS B IE R, X IE 2
TA2 2%k N AR E AL R AE 55 2 [ BLRE 0% 3B 1 (& 1 J5 ]
FrfE. 28 3 BB, ZRdiAn, ik A Joi gk ok s
I, WA AL KR A SR, BT AR
FETE, HPREZR BT 1.

2 B R ST I BN Z 323 pm A2 A7 I, AR AR Ak 2%
25 5 B -TE-BE 3 M Bk A BRIV R S5 S PR B A,
¥V EL N AR 2025 F 0.03 I 1k BRI 4 1010 MPa)
I i JEE S 8, AR FF A 0.05 Jimak 2 B K (1060 MPa),
WG ¥ N ER PR B EE LR, [H 63 um ki
RFHZUMLE, 323 pm HHAE DU B RAE S B,
2 B BT IR R (0.03 B 5t 46D, R FIEZ

B2 AELZT TA2 hift il 528 % X 4 HHH R
Fig.2 Metallographs of the uniformly deformed part in the tensile specimens of TA2 under different processes: (a) as received, 0.002 s*;
(b) 850 °C/4 h, AC, 0.002 s; (c, d) 850 ‘C/8 h, AC, 0.002 s%; (e) as received, 0.5 s%; (f) 850 °C/4 h, AC, 0.5 s; (g, h) 850°C/8 h,
AC, 055"
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Fig.3 Strain hardening rate curves of TA2 with different grain

sizes at the strain rate of 0.5 s
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Fig.4 EBSD results of the uniformly deformed part in the tensile specimen under the process of 850 ‘C/8 h, AC, 0.5 s*: (a) inverse pole

figure in normal direction, (b) grain boundary figure, (c) local misorientation figure, (d) probability distribution figure of local

misorientation, and (e) probability distribution figure of GND density
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Fig.5 Fracture morphologies of the tensile specimens of TA2 under different processes: (a) as received, 0.002 s*; (b) 850 “C/4 h, AC,
0.002 5% (c) 850 °C/8 h, AC, 0.002 s; (d) as received, 0.5 s; (e) 850 ‘C/4 h, AC, 0.5s; (f) 850 ‘C/8h, AC, 0.55*
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Fig.6  Side surface morphologies of the fractured tensile specimens of TA2 under different processes: (a) as received, 0.002 s%; (b) 850 °C4 h,

AC, 0.002 5% (c) 850 ‘C/8 h, AC, 0.002 s (d) as received, 0.5 s™; (e) 850 “C/4 h, AC, 0.5s; (f) 850 ‘C/8 h, AC, 055"
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Quasi-Static Tensile Behavior and Relevant Mechanisms of
Coarse-Grained TA2 Pure Titanium

Shi Xiaohui, Cao Zuhan, Fan Zhiyuan, Guo Ruipeng, Qiao Junwei
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The quasi-static tensile behavior and mechanism of TA2 pure titanium with three grain sizes of 41, 63, and 323 um were studied
using OM, SEM, EBSD, etc. The results show that the coarsening of the grains results in a higher uniform deformability of TA2. The
reason is that the larger the grain size, the stronger the twinning activity during deformation. The twin boundaries divide the grains and
reduce the effective sliding distance and hinder the movement of dislocations, so it has a positive effect on the strain hardening rate of the
material. When the grain size increases from 41 um to about 323 um, the strain hardening rate curve changes from a continuous decreasing
trend to a three-stage change trend of decreasing-increasing-decreasing. The high strain hardening rate induced by twins in the coarse
grains is the root cause of TA2’s high uniform deformability.
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