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Evolution of Microstructure and Mechanical Properties of TA18 Titanium Alloy during
Heat Treatment and Rolling Process
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Abstract: Incomplete recrystallization annealing treatment was carried out on hot-rolled TA18 sheet, and inhomoge-
neous microstructure with the characteristics of soft and hard phases was successfully obtained. Subsequently, lamellar
TA18 titanium alloy with high strength and plasticity was fabricated through cold-rolling at room temperature, and the
microstructure and mechanical properties of alloy were explored. The results indicate that the specimen with a thickness
of 2.4 mm exhibits desirable performance after 700 ‘C X3 h annealing + cold rolling treatment, where the tensile
strength 1s 891 MPa and elongation reaches up to 15.6%. Therefore, the lamellar structure effectively retains the excel~
lent plasticity specific to the recrystallized microstructure, leading to excellent strength and plasticity.
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Tab.1 Chemical composition of TA18 cast ingot %
Wy
C O N H Fe Al \Y% Ti
0.018 0.087 0.004 4 <0.001 0.025 2.92 222 HE
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Fig.1 Schematic diagram of preparation process of TA18 tita-
nium alloy with lamellar heterogeneous structure
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Fig.2 Morphologies of hot-rolled T A18 titanium alloy at different deformation rate
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Fig.3 TEM characterization of TA18 titanium alloy with 60%
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Fig.4 Tensile stress-strain curves of TA18 titanium alloys with

different deformation rate
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Fig.5 Macro morphologies of tensile fracture of TA18 titanium

alloy with different deformation rate
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Fig.6 Micro morphologies of tensile fracture of TA18 titanium alloys with deformation rate
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