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Fig.1 Initial microstructure of lamellar Ti-55511 alloy

2.2 THKEAFHER

Bl 2 S EIR Ti-55511 G418 750 T4 80% % &
LS R B ZL, o 2a S HVELE IR A I
Bl 2b Ay S0 I R DR /N £ BE il S o A ) CRR A RS E
b, gkt NS . WK 2a iTLLEH, Fra &
Foa BRLIEAS FOR AR, BOE UK AR A T A A .
X 3 g UK A B il SR o R B AR AR S ok, AR
P43 2 BP0 A5 Al T A R, A ORI R A9 R
SEMTRIE A OC. HARE RN L DR AR 45 5 AR
B RSTHER, 3K AT BB A H 140 /N (0 T 45 it ok R AR K
KETE. WK 2b Taf UG, B 3 A 7 /D S FE
Bt SEARNAELE KA b St o X R I AEFLE fE
B MIAME LR AL S A P4 bl e ELAERSEL o AH AR R
ek, 5 p AR Burgers BUR R R R AR, 2K
I ARG, M 35.76 FAR A 23.56.

Bl 3 2 EIR Ti-55511 a2 atk 750 CELHIAT 600
CHB K 1 B2, Ho ] 3a 208 KOG R kL 43 Al
B, 3b X B RN B e A1 . AN 3a BT DU H
20k 600 C/1 hiBKJG, BRI 4 T2 X 5T
FHEi b RIS a M, FEa R E R L. X
ST 600 CIB KL RR B AR U, AL IKE)
FI B I HT IR o M, e SRR Z MRS
Burgers U X R o RN, VF2 o A5 0 ok &k A2 5L
W /R fEski . KK, IFH, KR o HHAN
TV KM BE RS, X UL S BB K o AHEE— PR
AT A, X - R R O A A CStatic
recrystallization, SRX). Btz 4k, MK 3b 0] L&
e, X B 2b, R AR TV O A
XU G BB KE R T B R AT, AN
B &5 d iR
2.3 NFMEE

Bl 4 ZEPIR Ti-55511 e ¥Iindl g, #ELE DLk

Bl 2 BRIk Ti-55511 &4 ALS 1 Bl 2]
Fig.2 Microstructures of lamellar Ti-55511 alloy after hot rolling:

(a) grain distribution; (b) high (misorientation angle > 15°,
black) and low (2° < misorientation angle < 15°, green)

angle grain boundaries (HAGBs and LAGBs)
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Fig.3 Microstructures of lamellar Ti-55511 alloy after annealing:

(a) grain distribution and (b) HAGBs and LAGBs
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Fig.4 Mechanical properties of lamellar Ti-55511 alloy after hot
rolling and annealing: (a) average tensile strength and

(b) elongation
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Fig.5 TEM images of Ti-55511 alloy: (a) after hot-rolling and

(b) after annealing
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Fig.6 HRTEM images of lamellar Ti-55511 alloy after annealing:

(a) nano-scale short-twin and (b) stacking fault
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Microstructure Evolution and Mechanical Properties of Lamellar Ti-55511 Alloy
During Hot Rolling and Annealing

Chen Wei', Lv Yaping®, Zhang Xiaoyong', Chen Chao', Zhou Kechao'
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Hunan Goldsky Titanium Industry Technology Co., Ltd, Changde 410007, China)

Abstract: 750 °C hot rolling and subsequent 600 °C/1 h annealing was conducted on lamellar Ti-55511 near-beta Ti alloy to investigate the
microstructure evolution and mechanical properties. The results show that the Burgers orientation relationship between a and f phase is
broken down owing to dynamic recrystallization (DRX) of lamellar o phase during hot deformation, forming fine and equiaxed a plates,
which leads to the increase of the tensile strength and elongation. During annealing, secondary a grains are precipitated from £ matrix,
resulting in higher strength but lower elongation. Meanwhile, further spheroidization and growth of a phase happen via static
recrystallization (SRX) during annealing. The recrystallization of # phase only happens in subsequent annealing rather than in hot rolling.
At the beginning of the deformation, two twin variants can be found in lamellar o phase. With an increase of deformation, three twin
variants are formed in o phase. The nano-scaled twins and stacking fault are formed resulting from twins decomposing during annealing.
Key words: lamellar near-beta Ti alloy; microstructure evolution; mechanical properties; twin variant; stacking fault
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