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Abstract; Gleeble-1500 thermodynamic simulation testing machine was used to perform five thermal compression

experiments with a compression amount of 10% ~60% and a strain rate of 10 s ~' on the subcooled 8 structure of TA2

pure titanium at 860 C and 830 °C, respectively. The results show that with the increase of compression, the lath

structure become thinner and shorter after crushing. When the compression amount reaches 50% , fine equiaxed grains

appear. Tensile properties of specimens with compression of 0% to 30% were tested. The results show that with the

increase of compression amount, the strength and plasticity of the specimens increase synergistically, and the tensile

strength increases from the initial 444 MPa to 566 MPa, elongation increases from 20% to 28% . EBSD observation of

the compressed specimens reveal a small number of twins and a pyramid texture is found in the polar diagram.
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Fig. 1 Microstructures of TA2 pure titanium; (a) original;

(b) quenched at 920 C
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Fig. 2 Process curve of compression process
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Fig. 3 Schematic diagrams of sampling position (a) and

tensile specimen size (b)
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Fig. 4 Metallographs of TA2 pure titanium after different compression at initial compression temperature of 860 °C ;

(a) 10% ; (b) 20%; (¢) 30%; (d) 40% ; (5) 50% ; (6) 60%
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Fig. 5 Metallographs of TA2 pure titanium after different compression at initial compression temperature of 830 C :

(a) 10% ; (b) 20% ; (¢) 30% ; (d) 40% ; (5) 50% ; (6) 60%

RN GICAR K, ITITE R T MR S5 40215 47N )
GHIH LA B EEHI IS BN s 4
It (AT 2 B 22 2 /DN A T R

PRI DA R 4598, Bl & Fe 46 i A3, TA2
AERAE AR TRIA) T BE T 1) 2H 29 3 B HE AR 1) 28 Ak R
B, MEALAEER S MER TN ZEAS 9, i, B
PR E R AR AR, MR SE A E] 50% B, RN )
BRI Al A % A 3l 2 P25 TR 8 A0 /DN 1) 5 A
mnbL
2.2 E4EHLL

Bl 6 oA TA2 4Bk 238 YR 4 14 LW g — L AR
Mgk, MIE 6 FTLE, ERF—ERNES T, HE
I FTEBFESE NG, 3R H TR 46 5 iR BRI 30 C

B6 TA2 44k $ i REG 0 A A - Kt &
Fig. 6 True stress-true strain curves of TA2 pure titanium

under multi-pass compression
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Fig. 7 Tensile strength and elongation curves of TA2 pure

titanium after multi-pass compression
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Fig. 8 Fracture morphologies of TA2 pure titanium tensile specimens under different compression conditions

(a~c) initial compression temperature of 860 C ; (d ~f) initial compression temperature of 830 °C
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Fig. 9 EBSD patterns of TA2 pure titanium specimen at initial compression temperature of 860 °C and compression amount of 40% .

(a) orientation imaging map; (b) grain boundary distribution map; (c¢) local orientation difference distribution; (d) polar map
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