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Table 1 Element content of Ti80 titanium alloy (w/%)
Al Nb Zr Mo Fe Si C N H O Ti
58 3 19 1.1 0.1 0.08 0.05 0.04 0.008 0.1 Bal.
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Fig.3 Engineering stress-strain, work hardening and peak stress-strain rate of Ti80 titanium alloy under different deformation

process parameters: (a) 0.01 s, (b) 0.1 s, (c) 1 5%, (d) 5%, (e) 10 s™*; (f) peak stress and strain rate
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Fig.5 Microstructures of Ti80 alloy under different strain rates and deformation temperatures
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N 950 “C 7 LI TS . o0 2 4 X BOW T 55 Fd
BYIEWMMIEI . MAgFEEA TR, fOf4X
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3 % it

1) Ti80 & < U fH N /) B A& A2 W I JE T i BA 2
7 S 8 ) AR T B A, g ML Y R R DA R R AR SR
RPIR G 4 AT, Bl RS 3 2 1) s, Tiso
A & I TRE AL et A o AR I T 4 A
TS0 & & B o TOIX R M % ik B R R O
800~920 ‘C. 920~1050 °‘C. M AFi# % 0.01~0.1s™
VO N ARTE, ML Th R FERCE KT 0.55, A Tigo
HEBENREERX,

2) £ 900 ‘C 2 i, Ti80 & 4 A8 ¥ it 72 b % A%
TWIRE RIS, SN o AR S HI K, p AR
HL P RA o B /NRLR P A AE B AR TR
o AR DL ERE, BEE N AREEN A, B AR
RSP &, N EEEE 1, &f/KE o
WA

3) &G A T LA R AN A AL ) I R
Ti80 & & WI4LHEE N 1060 C, LALEE N 950 C
I 3R AT B A0 10 1 22 Ve RE, FE A 40 W 2H 23+ 43
POk o MR A ALY, RPrhiskfzaeik s 881.6
MPa, ZEAH#N 11.27%.

4) Ti80 & 4 7£ 950 "C ALl I H R 4 %1%,

W A B R, L A EIX SR S R, )
J& DX S W 55 R R, AT B R . WAL IR B
N 1060 °C, ZAHLEEN 950 CHE, R 4EX H)
EA RN, BIULE X EO WUR e, B E B,
IAVER P PR M ELHIIE B2 1060°C I, ARl 4F 4
X DA K BY V)& X 45 1 90 83 #03dE — 2D i N, R 2 BY
YIS 9 WRR ) 5 /N T
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Study on Hot Deformation Behavior of High-strength and Corrosion-resistant Ti80
Alloy and Microstructure and Properties of Hot Rolled Sheet

Liu Shun, Xu Mang, Li Tianrui, Liu Guohuai, Wang Zhaodong, Wang Guodong
(State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110819, China)

Abstract: The hot deformation behavior and microstructure evolution of Ti80 alloy were studied by hot compression tests, the
stress-strain curve and work hardening law of the alloy were investigated, and the hot processing map of the alloy was established.
Then, Ti80 alloy sheets under different hot rolling processes were prepared, and the microstructure changes and their effects on
mechanical properties were studied. The process conditions for Ti80 alloy with optimal mechanical properties were explored. The
results show that the peak stress and work hardening rate of Ti80 alloy decrease with the increase of the deformation temperature
and decrease of deformation rate. There exist strain rate and deformation temperature sensitivity in this alloy. According to the
calculation and analysis of the hot processing map, the temperature range of 800~920 ‘C, 920~ 1050 °C, and strain rate of 0.01~
0.1 s is the best stable deformation zone. As the deformation temperature increases, its microstructure undergoes a change from
equiaxed grain structure, duplex structure to fully lamellar structure. At the same time, as the strain rate increases, there is a
change in the morphology of the $ transition matrix. The mechanical properties of Ti80 alloy under different hot rolling conditions
were compared and analyzed. When the initial rolling temperature is 1060 C and the final rolling temperature is 950 ‘C, it shows a
mixed microstructure of basketweave microstructure + block « phase, which has the best tensile strength and plasticity
performance, tensile strength is 881.6 MPa, and elongation is 11.27%, showing ductile fracture.

Key words: microstructure evolution; hot rolled sheet; mechanical properties; fracture analysis
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