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Table 1 Measured composition of high temperature titanium alloy ( mass percent ) %
TTE Al Sn Ir Nb Mo Si Ti
i 6.10 3.20 7. 60 0. 80 0.35 0.28 S
T2 JEMRL AR (FEL)
Table 2 Raw materials and purity (mass percent ) %
S WAER i A4 A4 A% WS4 kL
aifi i 99.9 99. 94 80% Sn 50% Nb 50% Mo 13% Si 99.99
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Fig.1 Cutting position and use of the sample in titanium alloy ingot casting
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Fig.2 Size of tensile specimen
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Fig.3 Metallographic structure of titanium alloy from the core to the edge
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Table 3 Average spacing of a-Ti layers of titanium alloys at different sampling locations
RGeS No. 1 (GE30) No. 2 No. 3 No. 4 No.5 (i51%)
I B 1 25 A S/ mm 65 ~75 52 ~62 39 ~49 26 ~36 13 ~23

a-Ti 2 F B Fi/ um 6. 65 5.57 4.82 4.56 2.99
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Fig.4 XRD patterns at the core and edge locations
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Fig.5 Stress-strain curve of titanium alloy

at room temperature from the core to the edge
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Table 4 The UTS of titanium alloy at different

locations at room temperature

HUREA UTS/MPa EL/%
No. 1 (GS3E) 670 1. 41
No. 2 645 0.69

No. 3 596 0.70

No. 4 655 0.54

No. 5(#1%) 685 0.28

3.2 SiRfIfRERE

&1 6 S PUESHR B3 2 K5 42 7E 600 °C 650 C Al
700 C =R PLAR BT R 7 — 0 28 ( stress-strain ) ] 2% .
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Fig.6 High temperature stress-strain curves of titanium alloy at different positions
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Table 5 High temperature tensile mechanical

properties at different locationsand temperatures

R B B UTS/MPa EL/%
oSt 635 4.11

600 °C
%k 679 4.58
AR 571 4.65

650 °C
JUE” 3 601 6.57
PO | 482 4.88

700 °C
h 513 38.92
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Fig.7 Thermal compression properties of titanium

alloy at different sampling locations
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Table 6 Thermal compression performance data

from core to edge

HURE B UCS/MPa
No. 1 (G35) 173. 51
No. 2 161. 89
No. 3 171.33
No. 4 150. 03
No. 5 (i#1%) 159. 46
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Preparation of high temperature titanium alloy by vacuum induced
suspension melting and its mechanical properties evolution
YU Yucheng, WANG Zhenling, YANG Shaoli, YANG Pan
( College of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, China)

Abstract; High temperature titanium alloy ingot was prepared by vacuum induction suspension melting in this
paper, and the nominal composition of alloy was Ti -5. 8Al -3Sn -8Zr —0. 5Mo -0. 7Nb -0. 25Si. Metallographic
microscope, X-ray diffractometer, universal tensile testing machine and thermal simulation testing machine were
used to research the evolution of microstructure and mechanical properties of large size titanium alloy ingot from the
center to the edge. The experimental results show that the basket structure formed with the wider a-Ti lamella due
to the slow cooling rate of the center of the titanium alloy ingot. The lamella width of a-Ti gradually reduced from
6. 65 pm to 2. 99 pum as the test location moved from the center to the edge, however, it is worth noting that the
width of the «-Ti lamella in the middle position between the center and the edge fluctuated greatly and the
distribution was uneven. Tensile properties at room temperature show that the strength from the centerto the edge
decreases first and then increases, and the edge position has little difference with the strength of the center because
the deterioration effect of defects on mechanical properties weakens the strengthening effect of fine-grained
strengthening. The mechanism of high-temperature tensile deformation was mainly controlled by dislocation slip
mechanism and diffusion deformation mechanism. At temperatures ranging from 600 “C to 700 °C, the higher the
temperature , the lower the strength and the better the elongation. The tensile strength of the edge sample was
slightly higher than that of the center, and there was a trend of reducing the strength difference as the temperature
increases. The hot compression test showed that the limiting compressive strength of the titanium alloy at 950 °C was
almost the same for different sampling positions, with the strength of the center position slightly higher than that of
the edge position. At 950 °C, the deformation mechanism of the material wass completely a high-temperature
diffusion-type deformation mechanism.
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