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Microstructures and mechanical properties of
Ti60 Ti alloy large-section bars

SHI Wei-min', WEI Shou-yong', WANG Ding-chun', LI Wei-qing', WANG Qing-jiang”, LIU Jian-rong’

(1. Baoti Group Co., Ltd., Baoji 721014, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China )

Abstract: The microstructures and mechanical properties of @300 mm large-section Ti60 high-temperature titanium bars
prepared by two different forging processes were investigated. The results show that the near-surface region exhibits
more sufficient deformation than the interior region. Accordingly, a more homogeneous microstructure is found at the
near-surface region. While at the interior region, more strip-shaped « phases are found. This phenomenon will be passed
down to the corresponding the heat-treated microstructure. Though large difference especially o phase morphology is
found in the two different deformed Ti60 large-section bars, the difference of tensile and creep properties between them is
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not so apparent, except the tensile properties at 600 ‘C. This can be attributed to the less « phase volume fraction.
Key words: Ti60 Ti alloy; high-temperature titanium alloy; large section bar; microstructure; mechanical property
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Table 1 Composition of alloy(mass fraction, %)

Al Sn Zr Mo Si Nb
52-62 3.0-45 2540 02-1.0 02-0.8 0.2-0.7
Ta C H (0] N

0.2-1.5 0.02-0.08 <<0.012 <0.15 <0.05

1 AR

Fig.1 Sampling location of metallographic specimens

2.1 Ti60
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Fig.2 Microstructures at different locations of K1 large-section bar: (a), (a") Forged condition; (b), (b") Heat treatment condition
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2.2 Ti60

e 2~4 P AN K1 A K2 51 N AE KM R/2 kB
IR ) 24 PR, ke 2 L, R B U0
SRS 22 5%, (B & I = iR B R AEAT .

K3 PFHIN KL, K2 40F N R 600 CHzAH
PERE . th3R 3 17 UL, K1 KA 1R 5% ) RVl 1 56 AH >
L ) (R SV T aZ 1m0 (05 T K2 KA 5% ) (1) 5%
FEm TR, (H¥PEA Y. K1 R K2 i, =%
W PEREA Y, (RS K1 ST K2

2 HamER A vEGe
Table 2 Mechanical properties of alloys at room temperature

Billet Direction R,/MPa R, ,/MPa Al% ZI%

1 060 975 75 145

. Chord 4 49 955 80 135
Aal 1040 965 100 13.0

1 060 975 80 12,0

1 060 955 100  15.0

© Chord 059 970 115 165
A 1050 970 1.0 165

1030 930 9.0 145

3 B 600 CHMTERE
Table 3 Mechanical properties of alloys at 600 C

Billet Direction R,/MPa Ry ,/MPa Al% Z1%

645 530 135 260

. Chord 640 535 115 280
Axial 675 570 160 305

660 555 130 400

625 515 135 285

© Chord 660 540 130 365
Axial 590 485 160  35.0

615 / 155 260

Fig.3 Microstructures of different sampling locations of K2 large-section bar: (a), (a) Forged condition; (b), (b") Heat treatment

condition
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Table 4 Creep properties of d300 mm bar at chordwise
direction (600 C, 160 MPa, 100 h)

Billet Initial Total Elastic Residual
creep/% creep/% creep/% creep/%
Kl 0.167 0.294 0.181 0.113
0.180 0.314 0.192 0.122
- 0.170 0.314 0.178 0.136
0.174 0.313 0.195 0.118
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