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Abstract . Ti65 alloy developed independently in China is a kind of nearly a-type high-temperature titanium alloy for using
at the temperature range from 600 to 650 °C. Forging experiments with 40% and 60% deformation were conducted at T,-
40 C, T,=20 C, and T5+15 °C, in order to discuss the effect of different forging temperatures and deformations on the
microstructure, room temperature tensile properties, 650 °C tensile properties, creep and persistent performance of Ti65
alloy. The results show that, forging at T,—40 °C can obtain duplex microstructure composed of primary a phase and 8 tran-
sition microstructure, forging at T,—20 °C can obtain tri-modal microstructure composed of primary o phase, S phase, and
short rod-shaped secondary a phase, forging at T;+15 °C can obtain basketweave structure interwoven with striped seconda-
ry a and B phase. With the increase of deformation, the morphology and volume fraction of microstructure will change. For
Ti65 alloys with three microstructure characteristics, their room temperature tensile strength and high temperature tensile
strength all increase with the increase of deformation. The room temperature tensile properties and high temperature tensile

properties of the duplex microstructure are superior to those

KRB 2024-07-19 fEEHH: 2024-08-24 of other microstructures. The creep resistance and durability
F—1EHE. XIFR, B, 1984 44, SHE TR of the basketweave structure are superior to other micro-
BIEE. Tild, 5, 1981 44, #fz, W4k, structures.
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Table 1 Chemical composition of Ti65 alloy bar( w/%)

Ti Al Mo Zrx Sn W
Bal. 5.86 0.49 3.59 4.24 0.80
Si Ta Nb C Fe 0
0.35 0.97 0.20 0.07 0.02 0.08
N H Other( each) Other( total )

0.01 0. 002 <0.10 <0.30

B 1 Ties &4 tEr BIMHA
Fig. 1  Microstructure of Ti65 alloy bar

KL E 177 AE D300 mm HUAK He b 1 U0 HLH
6 PHUE A @65 mmx 150 mm [UEIR, %K 2 I T
i TG, 2t 1 BRI K S 155 63 mmx63 mmx
125 mm ROFESR, BIGEBOTE% ., Bism 0B
7 7,20 CARIE 120 min J5 X% +700 CHRIE 4 h G258
FALLEE . SRS VIECAL 2O SR . AL LA
e T A N g T AR AT B T R, R R T B
(SEM) MESAREALIES, WIMAHLUE = HIFE Image-
pro Plus 6. 0 BMG A HTEAE Bt AT, SR A g dR 4
AR TAEX @5 mm W RETZ R, 2004 GB/T 228. 1
FI GB/T 228. 2 bifEAE E45. 105 BLF )7 eI AL it
TP HEREFN 650 °C b PERE . & G AR R T



55113

XNF R BB TR ST B TieS & < 2H 2L FITERE AY 20

1045

PEIX @5 mm WRIE IR, m i AR N TAEX @5 mm
HIFE iR, # I GB/T 2039 #5ifE, 7£ LDRD-50 Hi
R UG AR I L 0 X v R I A B R R R A
PERE
®2 BEITZ
Table 2 Parameters of forging process

Sample Deformation/% Temperature/°C
Bl 40 T5-40
B2 60 T;-40
B3 40 T5-20
B4 60 T;-20
B5 40 Tp+15
B6 60 Tp+15
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Table 3 Room temperature tensile properties

Sample R, /MPa R, »/MPa A/ % 2/ %
B1 1038 931 15.5 30.5
B2 1055 948 10.0 21.0
B3 1014 906 12.3 31.2
B4 1030 914 10.8 27.0
B5 1023 904 12.0 20.0
B6 1029 913 12.0 20.5
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Fig. 3 Comparison of room temperature tensile properties
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Table 4 Tensile properties at 650 C

Sample R,,/MPa R, .,/MPa A/ % 7/ %
Bl 568 486 24.0 59.5
B2 604 506 25.8 53.5
B3 535 454 23.8 55.5
B4 562 478 23.3 57.0
BS 588 488 15.5 30.0
B6 590 489 15.5 32.5
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Fig. 4 Comparison of tensile properties at 650 °C
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Table 5 650 C creep strain and steady-state creep rates

. . Stable
Total Elastic Residual
Sample K . . creep rate/
strain/ % strain/ % strain/ % s
(x10™ mm/h)
B1 0.395 0. 141 0.254 6.08
B2 0.418 0. 137 0.282 4.87
B3 0.370 0.131 0.239 5.49
B4 0. 306 0.119 0.187 3.94
B5 0.333 0. 109 0.225 5.25
B6 0.327 0.117 0.210 4.18
0.45 -
—s=— Total strain
0.40 —e— Elastic strain
—4— Residual strain
0.35}
K030}
c
G
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Fig. 5 Comparison of 650 °C creep properties
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Fig. 6 Creep curve of samples at 650 °C
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Table 6 650 C creep rupture properties

Sample 7/h A/ % Z/ %
Bl 77.77 48.8 69.5
B2 79.55 49.3 58.0
B3 98.77 46.0 65.0
B4 92. 81 46.8 77.5
BS 133.40 47.3 73.5
B6 150. 28 32.8 73.0
4% ®

(1) Ti65 HETEBRIERE N T,-40 CLEIER, 1535
30% W o H+B FEAZ LSV B WAL, 4 60% T
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Fig. 8 Comparison of 650 °C creep rupture properties
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