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Influence of different heat treatment systems on microstructure and properties of
Gr. 38 titanium alloy plate
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Abstract: The influences of different heat treatment systems on the microstructure and mechanical properties of Gr.38 titanium alloy
plates were studied. The results show that the low temperature general annealing treatment has little effect on the microstructure and me-
chanical properties of Gr. 38 titanium alloy plate. The tensile strength and hardness of Gr. 38 titanium alloy can be greatly improved by so-
lution and aging treatment in two-phase zone, but its plasticity and impact toughness decrease significantly. After solution treatment, finer
secondary a phase and less primary a phase are obtained by water cooling than air cooling, and the tensile strength and hardness of Gr. 38
titanium alloy are higher. The lamellar thickness of secondary o phase can be adjusted by controlling the aging temperature. The higher the
aging temperature is, the lower the tensile strength and hardness of alloy are, but the higher the plasticity and impact toughness are. Gr. 38
titanium alloy plate has better bulletproof performance, and the best bulletproof performance is obtained by general annealing process.
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Table 1 Chemical compositions of Gr. 38 titanium alloy

( %, mass fraction)

Ti Al v Fe (0] C N H
91.3 4.40 2.50 1. 41 0.258 0.029 0.014 0.002

Fig. 1~ Original microstructure of Gr. 38 titanium alloy plate
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Table 2 Heat treatment systems for Gr. 38 titanium

alloy plate

ETes b B B

HT1 (¥R k)
HT2 ([
HT3 ([0
HT4 ([ERE)
HT5 ([

650 °C x60 min/Z5 ¥
950 °C x60 min/Z5¥%+530 °C x360 min/Z5 1%
950 °C X60 min/Z5¥4+580 °C x360 min/25 14
950 C 60 min/7K¥&+580 °Cx360 min/ %514
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0°ff 100 m FE 5T,
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Fig. 2 Microstructure of Gr. 38 titanium alloy plate after HT1
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Fig. 3 Microstructures of Gr. 38 titanium alloy plate after solution and aging
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Table 3 Mechanical properties of Gr. 38 titanium alloy plate
treated by different heat treatment systems

o R,/ R,/ A/ KU,/ A FCTE R/
i MPa MPa % ] HBW
RZ& (#4L) 1105 1007 18.0 31.0 3185
HTI1 1089 1001 17.5 27.0 3244
HT2 1078 954 15.0 24.5 3322
HT3 1061 949 15.5 24.0 3303
HT4 1226 1106 11.5 19.0 3567
HTS5 1177 1069 14.0 21.0 3538
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Fig. 4 Macroscopic plots of bulletproof test results
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