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Microstructure of as received original TC17 titanium alloy
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Fig.4 Effect of strain on the values of Q for TC17 titanium alloy

A RACHID T A FEACTE B0, A8 T 0 fe B N AR
38 A A 2 Al FRE, TC17 & & 4E otp
AH DX B SF- 29728 T 05 e 317.94 kJ-mol™, T4 B AHIX
()57 2425 T 3T g 4 161.39 kJ-mol ™.

Hg 7 TR (1) P 32 U 5 HE AT

ij=A+Bmé+%- (4)
X, 4. By CHRlAMNM RIS 4.

FH T SRR P I8 AR gt e 4 R RO 21 2 38 AR
MRS H, KZR s N B BN AR & X3
N s, R 5 FR (8)1EAT R

m' Q n
X y= 4 (5)
£ 5exp(RT) Nea
W IO B AT B B AT 45
o =tnesr Ly M4 (6)
n RT n n

FIN Zener-Hollomon 24§ il [ 434 WV A 1 4 2>
O REBAENAL A & MALTERE T 2 k&R, H
FiE xR
0
E?

W7 RE(6) AT LA KL B

Ino=B,+BInZ+B,In¢ (7)

H T RS A TC17 kA iR A AT
¥R AT B EN:

Inc=B,+BInZ+B,(InZ)’+B,(InZ)’ + B, Ing (8)
B R 4R 56 45 R A 0(8), KA SPSS ik T %
g, RN MRS E, Wk 1 R,

Wl 5 2k i 57 1R I 0 I g B 2R SRR b5 ST 56 2
WXt gs . LA, L7 A e R sh N )
it 2 ] LLUIS 21036 = A A RS R

Z = € exp(



° 2898

Wit R RS TR

847 %

£1 ROF TC17 k& &M SH
Table 1 Constants of TC17 titanium alloy in Eq. (8)

Phase By B B, B; B,
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Fig.5 Comparison between the experimental and predicted data

at the temperature of 1023 K (a) and 1183 K (b)
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High Temperature Deformation Behaviour of TC17 Titanium Alloy

Yang Xiaokang, Wang Kuaishe, Shi Jiamin, Cai Jun, Wang Meng, Wang Qingjuan, Liu Yingying, Wang Wen
(Xi’an University of Architecture and Technology, Shaanxi Engineering Research Center of Metallurgical,

Xi’an 710055, China)

Abstract: In order to investigate the hot deformation behavior of TC17 titanium alloy, isothermal compression tests by a Gleeble 3500D
simulator were carried out with a temperature range of 973~1223 K, a strain rate range of 0.001~10 s™' and strain of 0.9. The results
indicate that the flow stress of the TC17 alloy at high temperature is sensitive to deformation temperature and strain rate. Meanwhile, a
discontinuous yielding phenomenon is found at the strain rate of 10 s™ with temperature of 1123, 1183 and 1223 K. Based on multiple
regression, a constitutive model was put forward to describe the role of the flow stress as the Zener-Holloman parameter. Thereafter, the
processing map on the basis of dynamic materials model was established, and the validity of the developed processing map was verified by
the microstructure analyses of compressed TC17 titanium alloy.

Key words: TC17 titanium alloy; high temperature deformation behavior; constitutive equation; processing map
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