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Fig.1 Microstructure of TC25G titanium alloy bar
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Tablel Heat treatment process of TC25G titanium alloy

Deformation

No. degree/% Heat treatment process
1 30 945 C/2 h, AC+560 ‘C/8 h, AC
2 70 945 C/2 h, AC+560 ‘C/8 h, AC
3 100 945 ‘C/2 h, AC+560 ‘C/8 h, AC
4 140 900 ‘C/2 h, AC+560 ‘C/8 h, AC
5 140 920 C/2 h, AC+560 ‘C/8 h, AC
6 140 945 C/2 h, AC+560 ‘C/8 h, AC

&2 TC25G (k&4 550 C IR EMIET AL
Table 2 Thermal stability and creep resistance of TC25G
titanium alloy at 550 C

550 C/
i ‘C/100 h, A
Deformation 550 ‘C/100 h, AC 250 MPa/100 h
degree/%

Rw/MPa Rpo2/MPa A/% ZI% ep/%

1 30 1146 1007 7.75 9.5 0.118
2 70 1109 1002 5.25 8.5 0.121
3 100 1158 1040 8 175 0.1675
6 140 1162 1043 13 31.5 0.1925
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Fig.2 Thermal stability (a) and creep resistance (b) of TC25G

titanium alloy at 550 °C under different deformation

degrees
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Fig.3 Microstructures of forged TC25G titanium alloy under the deformation degree of 30% (a), 70% (b), 100% (c), and 140% (d)
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Fig.4 Microstructures of heat treated TC25G titanium alloy under the deformation degree of 30% (a), 70% (b), 100% (c), and 140% (d)
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Fig.5 SEM microstructures of heat treated TC25G titanium alloy under the deformation degree of 70% (a—b) and 100% (c—d)
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Fig.6 SEM microstructures of TC25G titanium alloy after thermal exposure under the deformation degree of 70% (a—b) and 100% (c—d)

K7 TC25G th& &) SEM AH
Fig.7 SEM microstructures of TC25G titanium alloy after creep under the deformation degree of 70% (a—b) and 100% (c—d)
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Fig.8 Fracture morphologies of TC25G titanium alloy under the deformation degree of 70% (a—b) and 100% (c-d)

K9 TC25G k& &Mk Hi 4 41 EBSD (IPF)A
Fig.9 EBSD (IPF) images of TC25G titanium alloy after heat

treatment under the deformation degree of 70% (a) and

100% (b)
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Fig.10 Grain boundaries of TC25G titanium alloy after heat

treatment under the deformation degree of 70% (a) and

100% (b)
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Fig.11 Percentage of grain boundaries of TC25G titanium alloy

after heat treatment (a) and creep (b)
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Fig.12 Nano-indentation curves of TC25G titanium alloy after

heat treatment under deformation degree of 140%
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Table 3 Elastic modulus and indentation hardness of TC25G

titanium alloy

Test point Phase E./GPa H/GPa
1 Primary a 166 4.87
2 Primary a 150 4.62
3 p transforms 88 1.62
4 p transforms 89 1.15
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Fig.13 SEM microstructures of TC25G titanium alloy after heat treatment at different temperatures under deformation degree of 140%:
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Fig.14 Creep resistance property of TC25G titanium alloy after

heat treatment at different temperatures
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Microstructure Evolution and Mechanical Property of TC25G Titanium Alloy
During High Temperature Defor mation

Zhang Xiaoyuan ***, Liu Xianghong'**, Du Yuxuan'*?, Li Fuguo®,
Wang Kaixuan'?~, Li Shaoqiang'*?, Yang Tian'*"
(1. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
(2. National & Local Joint Engineering Laboratory for Special Titanium Alloy Processing Technologies, Xi’an 710018, China)
(3. Xi’an Key Laboratory of Special Titanium Alloy Processing and Simulation Technologies, Xi’an 710018, China)

(4. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Microstructure evolution of TC25G titanium alloy bar with basket microstructure after different deformation degrees was
studied and the changes of its thermal stability and creep resistance at 550 °C were compared. The results show that the tensile plasticity
after thermal exposure increases and the creep resistance decreases with the increase in deformation degree. The plasticity and creep
resistance match well at 100% deformation degree and can meet the requirements of engineering application. The increase in deformation
degree corresponds to the spheroidizing process of lamellar a phase. Before the lamellar a phase is fully spheroidized, the interface
strengthening effect of multi-layer structure makes the alloy have good creep resistance at high temperature. However, after a-phase
spheroidization, the alloy has better plasticity because of the microstructure dominated by equiaxed microstructure. With the increase in
deformation degree, the size of the fracture dimples becomes smaller and more uniform, and the dimple depth increases, which indicates
that the plasticity after thermal exposure increases. The results of nano-hardness test show that the microhardness of primary a phase is
higher than that of f transforms, and the creep resistance can be improved by adjusting the content and distribution of « phase in the alloy
by solution temperature. The extent of lamellar a phase spheroidization can be controlled to obtain the best matching of strength and
plasticity at high temperature.
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