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High temperature deformation behavior and
flow stress model of Ti6321 titanium alloy

YU Wei-xin, LI Zhao-feng, CHEN Bin, YANG Zhi-jun, JIANG Peng, LI Shi-kai

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: The isothermal compression of Ti6321 titanium alloy in the deformation temperature range from 850 to 990 C,

the strain rate range from 0.01 to 10.0 s ' and the deformation degree of 60% was conducted on a Gleeble-1500
isothermel compressor. The results show that the flow stress of Ti6321 titanium alloy increases quickly with the strain
and reaches a peak, then decreases slowly to a near steady value. The peak stress significantly decreases with the increase
of deformation temperature and decrease of strain rate. The flow stress model Ti6321 titanium alloy during high
temperature deformation was established by using the regression method. The average relative difference between the
calculated and experimental flow stress is 6.59%. The flow stress model can efficiently predict the deformation behavior
of Ti6321 titanium alloy during high temperature deformation.
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Table 1 Chemical composition of as received Ti6321 alloy

(mass fraction, %)

Al Zr Mo Nb C
6.13 2.06 0.97 2.96 0.010
N H (0] Ti

0.005 0.001 0.09 Bal

Fig. 1 Microstructure of as received Ti6321 alloy
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Fig. 2 Stress—strain curves during high temperature isothermal compression of Ti6321 titanium alloy: (a) 850 C; (b) 890 C; (c)

930 C;(d)990 C

3 fiEh AR

BRI, 4 TR R R30I ) 5 Ak
2 %R ATAILLF 3 ) Arrhenius 2156 R HALS;

. 0 "

gexp[RTj—A(O') (1)
£exp (%) = 4, exp(n,0) 2)
exp (%) = 4, sinh(ao)™ 3)

Xf: ¢ HEELNABRKGE; 0 NG 6
(kJ/mol); R NIRRT $(8.314 5 Jmol "K™"); o
HRBIN ) (MPa); T HAZTEREEK): n ni no 535
h 5 N AR AR RUBR RO R SEG AL Ay Ars o
I3 5 A SR R

XD MG)PIIL T R B SR ER 153

Inoc=Ing/n+Q/(nRT)—1InAd/n 4
o=lné¢/n+Q/(mRT)—In4, /n (%)
In[sinh(eo)]=Iné/n, + Q/(nyRT)—1n 4, / n, (6)

XTSI BAEAER, Ino S 1né Il /T, KRS
ALK 3 FIE 40 EATRENERR, HIEI3 4 H 0,
Ti6321 #5435 0T Arrhenius 5 R o (1) % b6 50U R
() TLR B N R

Arrhenius J5 220 T M ASGHR SR S 52w . 5
TE il 2 R ARV AR € AR AR Tk f bt —
ANH] 2B AT AR B AR AR AN N ) ik n] KN,
AT BN A B R e, R AR Bl Y ) AR A
SR IEVE AR TR AT . Tl I S EARAE R, Ino
E 5 Ine MR WK S,

F B AR T RE FEXRT AN I B, 3 BA R 2
KRR
o= fi(&T) f(e) (7)

ST B 5 RN T 550 H W AR e e vk



s616 A G A R

)
=)

In(a/MPa)
A
> i o

w
(9]

3

3 RPEON g B BN AR K R (6=0.6)

Fig. 3 Variations of flow stress with strain rate (¢=0.6)
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