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Abstract: The effects of solution and aging treatments on the microstructure and mechanical properties of TC30

titanium alloy rolled bars were studied. The results show that with the increase of solution temperature, the content of

equiaxed a phase decreases, and the strength of the alloy first increases and then decreases. With the acceleration of

cooling rate after solution treatment, the content of equiaxed o phase in the microstructure decreases, while the content

of fine layered f-transformed microstructure increases, and the strength of the alloy is significantly improved. After

aging treatment at different temperatures, the microstructure consists of equiaxed a phase and p-transformed

microstructure, and with increasing aging temperature, the secondary a phase coarsens, and the strength of the alloy

significantly decreases while the plasticity slightly increases. Considering all factors, TC30 titanium alloy bars can
achieve a better match between strength and plasticity through heat treatment of 900 °C/1 h/WC+550 °C/8 h/AC.
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Table 1 Chemical composition of TC30 titanium alloy bar

Ti Al Mo A% Fe Si C N H 0}
TC30 Bal. 4.6 2.7 1.3 0.11 0.02 0.01 0.01 0.001 0.10
GB/T 3620.1—2016 Bal. 3.5-63  25-38 09-19 <0.3 <0.15 <0.10 <0.05 <0.015 <0.15
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Table 2 Heat treatment processes of TC30 titanium alloy samples

No. Solution treatment Aging treatment
Al 860 °C/1 /WC
A2 900 °C/1 hYWC

550 °C/8 h/AC
A3 940 °C/1 h/YWC
A4 980 °C/1 hYWC
B1 900 °C/1 h/AC

550 °C/8 h/AC
B2 900 °C/1 h/FC
Cl 500 °C/8 h/AC
C2 900 °C/1 hYWC 600 °C/8 h/AC
C3 650 °C/8 h/AC
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Microstructures of TC30 titanium alloy bars at different solution temperatures: (a) 860 °C;
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Fig.3 Microstructures of TC30 titanium alloy bars under different solution cooling methods:

(a) water cooling; (b) air cooling; (c) furnace cooling
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Fig.4 Room temperature tensile properties of TC30 titanium

alloy bars under different solution cooling methods
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Fig.5 Microstructures of TC30 titanium alloy bars at different aging temperatures: (a) 500 °C; (b) 550 °C; (c) 600 °C; (d) 650 °C
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Fig.6 Room temperature tensile properties of TC30 titanium

alloy bars at different aging temperatures
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