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Fig.1 Original microstructure of TC4-DT alloy after forging
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Table1l Heat treatment processes of TC4-DT alloy

forgings
Process No. Schedule
HT1 990 C/60 min, AC+850 C/60 min, AC
HT2 990 ‘C/60 min, AC+850 C/60 min, FC
HT3 1005 ‘C/60 min, AC+850 ‘C/60 min, AC
HT4 990 ‘C/60 min, AC+850 ‘C/120 min, AC
HTS5 1005 ‘C/30 min, AC+850 ‘C/120 min, AC
HT6 1005 ‘C/40 min, AC+850 C/120 min, AC
HT7 1005 ‘C/60 min, AC+850 ‘C/120 min, AC
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Fig.2 Tensile specimen of TC4-DT titanium alloy at room

temperature
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Fig.3 Microstructures of TC4-DT titanium alloys after different heat treatment processes: (a, a;) HTS, (b, b;) HT6, and (c, ¢;) HT7

&0}
Sisl

17k

16l .

30 40 60

Time/min

Bl 4 TCA4-DT k¢ < [ 5 I [0 X 202 o #HK 96 L ) 52 0
Fig.4 Effect of solution time of TC4-DT titanium alloy on
secondary a phase aspect ratio (length/width ratio of

lamellar phase)
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Fig.5 Microstructures of TC4-DT titanium alloys after heat treatment processes of HT1 (a, a;) and HT3 (b, b))
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Fig.6 Microstructures of TC4-DT titanium alloys after heat treatment processes of HT1 (a) and HT2 (b)
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Fig.7 Microstructures of TC4-DT titanium alloys after heat treatment processes of HT1 (a, a;) and HT4 (b, b))
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Table2 Tensilepropertiesof TC4-DT alloy forgings after

different heat treatment processes

Process o,/MPa 0o.2/MPa /% w!%
HT1 887.03 776.5 6.3 12.16
HT2 877.14 763.2 9.4 16.08
HT3 902.34 798.1 4.7 10.52
HT4 852.45 774.3 9.1 12.68
HT5 901.8 821.4 5.4 12.34
HT6 881.2 779.6 5.8 12.76
HT7 830.28 751.6 6.4 13.40
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400t ——
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200t ——HT3
——HT7
ot ——HT4
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Fig.8 Stress-strain curves of TC4-DT titanium alloy at room

temperature
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Fig.9 Effects of solution time on strength and plasticity of
TC4-DT titanium alloy
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Fig.10 Effects of secondary a phase aspect ratio on strength

and plasticity of TC4-DT titanium alloy
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Fig.11 Tensile fracture morphologies of TC4-DT titanium alloy at room temperature under different heat treatment processes:

(a) HT1, (b) HT4, (c) HT3, and (d) HT7
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Effect of Quasi-# Heat Treatment on Microstructure
and Tensile Properties of TC4-DT Titanium Alloy

Ma Xin, Sun Qianjiang, Wen Chao, Xu Hao, Qi Feiyong
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effects of different quasi-f heat treatment processes on the microstructure and mechanical properties of TC4-DT
titanium alloy were investigated, and the microstructure and fracture morphology of mechanical properties were compared and
analyzed. Results show that with increasing the solution temperature from 74+10 °C to T3+25 °C, the ratio of length to width (aspect
ratio) of primary a phase and the content of secondary a phase are increased, the plasticity is decreased, and the tensile strength is
increased. The decrease in cooling rate presents the coarsening effect on the primary lamellar a phase, which reduces the aspect ratio
of the primary lamellar o phase. Therefore, the tensile strength gradually increases, whereas the plasticity gradually decreases. With
prolonging the solution time, the width of the primary lamellar a phase is increased, the aspect ratio is decreased, and the aspect ratio
of the secondary lamellar a phase is increased. Many dimples with different sizes exist in the fracture morphology of TC4-DT
titanium alloy. With increasing the solution temperature and prolonging the aging time, the size of dimples of tensile fracture samples
is increased to different degrees, and a small number of tearing edges appear at the same time. The fracture mechanism of the samples
is mainly ductile fracture with quasi-cleavage fracture.
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