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Study on Microstructure and Mechanical Properties of Extra Low Interstitial
TC4-DT Titanium Alloy Thick Plate

Hou Hongmiao, Qin Cheng, Pan Hao, Guo Ping, Zhang Yonggiang
( Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract; The effect of solution and aging treatment on microstructure and mechanical properties of extra low interstitial

TC4-DT titanium alloy thick plate was studied. The results show that the solution temperature significantly affects the

content and size of primary and secondary a phases in the microstructure of TC4-DT titanium alloy thick plate, and

increasing the solution temperature can appropriately improve the strength and fracture toughness of the plate. After the

solution treatment, when the cooling rate is faster (water cooling and air cooling) , the fine needle-like and plate-like

lamellar structure is precipitated, which mainly improves the fracture toughness of the plate. The solution temperature

is 945 °C and cooling method is water cooling or air cooling, TC4-DT titanium alloy thick plate with good matching of

strength, plasticity and toughness can be obtained.
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Table 1 ~ Chemical composition of TC4-DT titanium alloy ingot
Position Ti Al v Fe C N (0] H
Upper Bal. 6.37 4.22 0.02 0. 009 0. 005 0. 094 0. 0008
Middle Bal. 6. 31 4.16 0.02 0. 008 0. 004 0. 082 0. 0011
Bottom Bal. 6.26 4.10 0. 02 0.010 0. 005 0. 097 0. 0009
GB/T 3620. 1—2016 Bal. 5.5~6.5 3.5~4.5 <0.25 <0.08 <0.03 <0.13 <0.012
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Table 2 Heat treatment processes of TC4-DT titanium

alloy thick plate

No. Heat treatment process

HT1 850 C/1.5 h/AC +550 °C/8 h/AC
HT2 900 C/1.5 h/AC +550 °C/8 h/AC
HT3 945 C/1.5 h/AC +550 °C/8 h/AC
HT4 960 C/1.5 h/AC +550 °C/8 h/AC
HT5 945 °C/1.5 h/WQ +550 C/8 h/AC
HT6 945 °C/1.5 h/FC +550 C/8 h/AC
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Fig. 2 Microstructures of TC4-DT titanium alloy thick plate solution treated at different temperatures and
aging treatment: (a) HT1; (b) HT2; (c¢) HT3; (d) HT4
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Fig. 3  Variation of primary « content vs. solution temperature

of TC4-DT titanium alloy thick plate
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Table 3 Mechanical properties of TCA-DT titanium alloy thick plate

at room temperature after solution and aging treatment

Process R,/MPa R,,/MPa A/% 7/% K,/MPa:m"
R state 849 771 12.5 30 —
HTI 876 793 19.5 59 77.8*
HT2 889 818 18.0 56 88.3"
HT3 919 828 15.5 52 96.1"
HT4 968 868 1.0 46 105.0"

Note: 25 mm thick sample K, condition value K
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Fig. 4  Fracture morphologies of fracture toughness specimens of TC4-DT titanium alloy thick plate solution treated at
different temperatures and aging treatment; (a) 850 °C (HT1); (b) 960 °C (HT4)
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Fig. 5 Microstructures of TC4-DT titanium alloy thick plate solution treated with different cooling methods and
aging treatment: (a,d) WQ (HT5); (b,e) AC (HT3); (c,f) FC (HT6)
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Table 4 Room temperature mechanical properties of TC4-DT

titanium alloy thick plate solution treated with different

cooling methods and aging treatment

Process R,/MPa R,,/MPa A/% 7/% K,/MPa-m"?
HT5 1010 888 12.5 44 89.1"
HT3 919 828 15.5 52 96.1"
HT6 788 724 18.5 55 70.0"

Note: *25 mm thick sample K, condition value K
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Fig. 6  Fracture morphologies of fracture toughness specimens of TC4-DT titanium alloy thick plate solution treated
with different cooling methods and aging treatment: (a) WQ (HTS); (b) AC (HT3); (c¢) FC (HT6)
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