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Effect of double annealing temperature on microstructure and
mechanical properties of TC11 alloy
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Abstract: Through the detection of mechanical properties and microstructure analysis by optical microscope and SEM,

the influence of variant heat treatment processing (two-stage annealing) on the mechanical properties and the

microstructure of the TC11 titanium alloy large forgings was investigated. The results show that increasing the annealing

temperature of the first stage is harmful to the alloy plasticity, due to reduced content of equiaxed a-phase and increased

content of stripy a-phase. However, increasing secondary ageing temperature promotes the equiaxed a-phase

transforming into stripy a-phase, resulting in good plasticity and toughness. The best alloy microstructure of plasticity

and durability matching can be obtained by choosing double annealing temperature parameters simply and resonably.
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Table 1  Chemical composition of TCII titanium alloy (mass

fraction, %)

Mo Zr Si Fe C N O H Ti
35 1.6 027 003 0.01 0.007 0.12 0.001 Bal.
2 000t p
80% p
B o
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d160 mm
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o B

1 TCI11
Fig.1 Original microstructure of TC11 bars: (a) OM image; (b)
SEM image
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Fig.2 Microstructures of TC11 alloy after different heat-treatments: (a, b) Schedule

2 TC11

Table 2 Mechanical properties at room temperature of TC11 bar after different heat-treatments

; (¢, d) Schedule

; (e, f) Schedule

Schedule Rn/MPa Rpo2/MPa Al% ZI% Ax/J Kic/(MPa-m'?)
1190 1090 15.0 45.0 43
1150 1050 15.0 45.0 46 712
1190 1080 125 48.0 36
1180 1060 13.0 39.0 40 607
1170 1060 125 155 44
1170 1050 13.0 225 46 220
B
o o
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