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Effect of solution aging treatment on the microstructure and tensile
properties of forged TCO9 titanium alloy
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Abstract; To optimize the mechanical properties of titanium alloys such as strength, plasticity, and
toughness, the microstructure ,mechanical properties,and fracture behavior of TC9 titanium alloy forged
bars was investigated by using metallographic microscopy, scanning electron microscopy, and universal
testing machines, focusing on parameters including solution temperature , solution time, and aging tem-
perature. The results showed that with the increase of solid solution temperature ,the recrystallization of

o phase increased ,and some small-sized lamellar o phase disappeared and transformed into B phase,

W fs HH:2025 -02 -20

EETH P ERORPER + TR MR H (2025Q0CYKXJ148)

&R TN (1982 — ) , 55, TARUE , WF 5T 05[] - 4 A4 Rk m 260 b 1 , E-mail ; Wanglg@ 126. com.

* BIEIEE KA (1988 - ), 55 1L B WF9R 7 1)« G J@ AP RL R 3) 4L , E-mail ; cstan@ xaut. edu. en.
72



$3

FIeH, 2=l A T, S < T I RO BB TCO & i 2 A S AP RE A4 52 )

while lamellar o phase transformed into short rod-shaped o phase. With the increase of aging tempera-

ture ,the o content of flat noodles above 6 um in the alloy increased significantly,and the content and

size of precipitated a phase in B matrix continued to increase. The « size of precipitated o phase at
550 °C,600 °C and 650 °C was 60 nm, 112 nm and 154 nm respectively. The tensile test results
showed that compared to the solution-treated-only condition, the alloy strength increased by 105. 6
MPa,38.8 MPa,and 81.8 MPa after solution treatment plus aging at 550 °C ,600 °C ,and 650 °C ,re-
spectively. Therefore ,the sample subjected to solution treatment at 950 °C for 20 min followed by aging
at 650 °C for 4 h achieved the optimal balance of strength (1 173.4 MPa) and ductility (3.5% ).

Keywords: TC9 titanium alloy; solution aging treatment; microstructure ; match of strength-ductility ;
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