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Fig.1 OM microstructures of Ti6321 alloy annealed at different temperatures: (a) 900 °C, (b) 970 °C, and (c) 1020 °C
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Fig.2 TEM bright field images of Ti6321 alloy with different microstructures: (a) equiaxed structure, (b) duplex structure, and

(c) Widmanstatten structure

R 1 Tie32l & FARREIR B IERE
Table 1 Room temperature tensile properties of Ti6321 alloy

with different microstructures

Microstructure Rpo.2/MPa Rm/MPa Al%
Equiaxed 784 878 17.3
Duplex 752 886 18.0
Widmanstatten 735 857 8.5

Equiaxed

Duplex

Wismanstatten

0 Sb 160 150 260
t/h
B3 Tie321 & AIAALLIE IR T 706 MPa fizfi 200 h )i 42
Hh 22
Fig.3 Creep curves of Ti6321 alloy with different
microstructures under the tensile stress of 706 MPa for

200 h at room temperature
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Fig.4 The first derivative curves of tensile creep curves of Ti6321 alloy with different microstructures: (a) equiaxed, (b) duplex, and

(c) Widmanstatten
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Table 2 Tensile creep strain of Ti6321 alloy with different
microstructures at room temperature
Al wicrosructre USH FULT S oo creepl
Equiaxed  0.90Rp. 1.036 0.506 1.542
Ti6321 Duplex 0.94Rp02 0.880 0.418 1.298
Widmanstatten 0.96Ry0, 0.460 0.405 0.865
Widmanstatten 0.90Ry. - - 2.3
Ti6211 Basket-wave 0.85Rp, - - 0.95
Martensite  0.90Rpo. - - 0.85
Ti-6Al 0.94Rp. 0.8 -
Ti6242 Equiaxed  0.95Rp, 0.7 -

L JFR B0 0] RLIR B 22 a0 TR AT 5 T SR AE O 48 58 4
AR, B R R B0 T OB AL A TR RS, E I ) I Y
HL AT AERE AT AR 2 B, 1% I3 15 WL 1 o 7 il
B//[5143], it £k vk HI W, %404 A(1011)<1123>
LW

Ti6321 A & WA HLLAFEL 706 MPa Hi i N 11 1E
F 200 h J5 1) TEM 3715 J SAED fEFEan & 7 o,
H K 7a. 7b XoRYIE o AHE) TEM B354 81 SAED

- Equiaxed - Duplex
+ Widmanstatten
0.2 —— Fitting curve

0 5.0 160 150 260
t/h
Bl 5 Ti6321l & & A FLL 706 MPa $ifi 200 h 1% A F Ll &
i 2k
Fig.5 Creep curves and fitting curves of Ti6321 alloy with
different microstructures under the tensile stress of
706 MPa for 200 h

%3 Tie321l A& TREILAL 706 MPa HiflH 200 h KY#H 35 i 22 )
BHER
Table 3 Creep curves fitting results of Ti6321 alloy under the
tensile stress of 706 MPa for 200 h

Microstructure A a Correction coefficient
Equiaxed 0.34969 0.294 61 0.967 76
Duplex 0.42219 0.21596 0.992 92
Widmanstatten 0.223 03 0.259 73 0.9995 07
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Fig.6 TEM bright field image (a) and SAED pattern (b) of
Ti6321 alloy with equiaxed structure under the tensile
stress of 706 MPa for 200 h
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Fig.7 TEM bright field images (a, ¢) and SAED patterns (b, d) of Ti6321 alloy with duplex structure under the tensile stress of 706 MPa

for 200 h: (a—b) primary «, (c) g transformation, and (d) secondary a
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Fig.8 TEM bright field image (a) and SAED pattern (b) of Ti6321 alloy with Widmanstatten structure under the tensile stress of 706 MPa

for 200 h
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Tensile Creep Properties of Ti6321 Alloy with Different Structures at
Room Temperature

Xu Lingyu, Sun Zhijie, Li Chong, Wang Yang, Jiang Peng, Zhang Wenhao
(Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract: The creep behavior of equiaxed, duplex and Widmanstatten structures of Ti6321 alloy at room temperature under the tensile
stress of 706 MPa for 200 h was studied. The microstructure morphology of the samples after creep was observed by TEM, and the
dislocation slip types of different microstructures of Ti6321 alloy were analyzed by trace method. The results show that the creep strain of
equiaxed structure of Ti6321 alloy is the largest, followed by duplex structure and Widmanstatten structure. Through the first derivative of
creep curve, the turning point of creep rate change was found, and the creep strain of different stages was obtained. It is found that the
primary creep strain is positively related to the amount of residual dislocation in the structure. The creep mechanism of Ti6321 alloy at
room temperature is mainly dislocation slip. The original cellular dislocation decomposes and the new dislocation slip forms during the
tensile process of equiaxed structure, and the new dislocation is (1011)<1123> cross slip; {1010 }<1120> prismatic slip occurs in the
primary a phase of duplex structure ( 1101)< 1120 > pyramidal slip occurs in the secondary a phase; while in the Widmanstatten structure,
(0001)< 2110 > basal slip is more likely to occur than (1011)<1012> pyramidal slip.
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