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Effects of different heat treatments on microstructure and
mechanical properties of TC4—-DT titanium alloy plate
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Abstract: The effects of different heat treatments on microstructure and mechanical properties of TC4-DT alloy were
discussed. The results show that the sample with equiaxed or duplex microstructure after two phase field heat treatment
has better room temperature tensile properties, while the sample with lamellar microstructure after § phase field heat
treatment has better fracture toughness. The different thicknesses of o lamellar are obtained by controlling the cooling
rates from S phase field solution treatment, temperature and cooling rates of secondary heat treatment, which improves
the fracture toughness. The excellent matching of strength, ductility and fracture toughness are obtained after multi heat
treatment of (1 010 °C, 45 min, AC)+(965 °C, 1.5 h, AC)+(550 C, 8 h, AC).
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Table 1 Chemical composition of TC4-DT alloy (mass
fraction, %)
Ti Al A\ Fe C N H (0]

Bal 592 424 0.01 0.04 0.005 0.003 0.08

Bl 1 S0 TC4-DT &4 5k Big 4
Fig. 1  Original microstructure of TC4-DT alloy for

experiment
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Table 2 Heat treatments of TC4—DT alloy

Sample No. Heat treatment

HT1 (930 C, 1 h, AC)+(550 C, 8 h, AC)

HT2 (950 C, 1 h, AC)+(550 C, 8 h, AC)

HT3 (965 C, 1 h, AC)+(550 C, 8 h, AC)

s (1010 °C, 45 min, AC)+(930 ‘C, 1.5 h, AC)+
(550 C, 8 h, AC)

s (1010 °C, 45 min, AC)+(950 ‘C, 1.5 h, AC)+
(550 C, 8 h, AC)

e (1010 °C, 45 min, AC)+(950 ‘C, 1.5 h, FC)+

(550 C, 8 h, AC)
(1010 °C, 45 min, AC)+(950 C, 1.5 h, WQ)+

i (550 C, 8 h, AC)

qrg (1010 ‘C, 45 min, WQ)+(930 ‘C, 1.5 h, AC)+
(550 C, 8 h, AC)

uro (1010 ‘C, 45 min, WQ)+(950 ‘C, 1.5 h, AC)+
(550 C, 8 h, AC)

HT10 (1010 C, 45 min, AC)+(730 ‘C, 3 h, AC)
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Fig. 2
treatment at a+f phase field: (a) (930 ‘C, 1 h, AC)+(550 C,
8 h, AC); (b) (950 C, 1 h, AC)+(550 C, 8 h, AC); (c) (965
C, 1 h, AC)+(550 C, 8 h,AC)

Microstructures of TC4-DT alloy after solution
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Fig. 3 Microstructures of TC4—DT alloy by different cooling
rates after £ heat-treatment: (a) 1 010 ‘C, 45 min, AC;
(b) 1010 C, 45 min, WQ
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Fig. 4 Microstructures of air-cooled lamellar after secondary treatment at o+ phase field: (a) 930 ‘C, 1 h, AC; (b) 950 C, 1 h, AC;
(©) 950 C, 1 h, FC; (d)950 C, 1 h, WQ
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Fig. 5 Microstructures of water-quenched martensite after B 6 TCA-DT kA4 Sk X [l -HN 2001 21 BAg 4121

secondary treatment at a+f phase field: (a) 930 C, 1 h, AC; (b) Fig. 6 Microstructure of TC4—DT alloy obtained by (1 010
950 C, 1h,AC ‘C, 1 h, AC)+(730 C, 3 h, AC)




s422

A G A R

20134512

*3

ANFFRAE BRI LR TCA-DT SR < FIRLARIE i A W )1k

Table 3 Tensile and fracture toughness of TC4—DT alloy under different heat-treatments

Sanple No. Heat treatment Ry/MPa Ry, ,/MPa  Al% ZI% Kq/(MPa'm” 2)
HT1 (930 C, 1 h, AC)+(550 C, 8 h, AC) 916 816 16.5 56 85
HT2 (950 C, 1 h, AC)+(550 C, 8 h, AC) 933 830 16.0 52 93
HT3 (965 C, 1 h, AC)+(550 C, 8 h, AC) 946 859 15.0 50 96.5
HT4 (1010 °C, 45 min, AC)+(930 C, 1.5h, AC)+(550 C, 8 h, AC) 917 825 10.0 27 102
HTS (1010 °C, 45 min, AC)+(950 C, 1.5h, AC)+(550 C, 8 h, AC) 930 829 12.0 28 104
HT6 (1010 °C, 45 min, AC)+(950 C, 1.5 h, FC)*(550 C, 8 h, AC) 876 783 12.5 28 110
HT7 (1010 °C, 45 min, AC)+(950 C, 1.5h, WQ)+(550 C,8h, AC) 1109 991 7.5 11 98
HTS (1010 °C, 45 min, WQ)+(930 C, 1.5h, AC)+(550 C,8h,AC) 923 820 13.5 25 113
HT9 (1010 °C, 45 min, WQ)+(950 C, 1.5h, AC)+(550 C,8h,AC) 930 823 125 20 117
HT10 (1010 °C, 45 min, AC)+(730 C, 3 h, AC) 919 826 9.0 22 101
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