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Abstract: The influence of microstructure characteristics on mechanical properties of TB18 titanium alloy after f heat
treatment was investigated. The results show that TB18 titanium alloy has excellent strength and plasticity when the £
grain size is small (<100 um). However, both strength and plasticity of the alloy are reduced with the grain size
increases. When the grain size is approximately 200 um, the alloy has a good strength-plasticity-toughness matching.
The continuous grain boundary a phase (agg), observed after f solution treatment with slowly cooling, significantly
reduces ductility. Furthermore, the current work suggests that the overall § heat treatment of large TB18 titanium alloy
forgings should adopt corresponding rapid cooling processes to avoid the formation of continuous agg and the reduction
of performance. The precipitation strengthening effect of TB18 titanium alloy is enhanced with the increase of precipitated
phase content, and decreases with the increase of precipitated phase size. But the plasticity shows an opposite law. By
optimizing the content of precipitated phases and maintaining the sheet size after § heat treatment, TB18 titanium alloy can
obtain a good strength-plasticity-toughness matching.
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As-forged microstructure of TB18 titanium alloy
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Heat treatment experimental schemes of TB18 titanium alloy

Solution treatment

Aging treatment

No. Contrast microstructure features
Temperature/°C Cooling method Temperature/°C Time/h
1 800-1000 AC 525 4 Grain size
2 870 ACor FC 525 4 Grain boundary morphology
3 870 AC 350-650 4 Precipitate phase volume content
4 870 AC or WQ 525 4-6 Lamella size
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Fig.2 Morphologies of § grain of TB18 titanium alloy at different solution temperatures: (a) 800 °C; (b) 870 °C; (c) 940 °C; (d) 1000 °C
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Fig.5 Grain boundary morphologies of TB18 titanium alloy bar at different cooling conditions: (a) solution followed by AC;

(b) solution followed by FC; (c) solution followed by AC and aging; (d) solution followed by FC and aging
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Fig.7 Morphologies of precipitated phases of TB18 titanium alloy bars at different aging temperatures:

(a) 450 °C; (b) 490 °C; (c) 510 °C
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(a) process A; (b) process B; (c) process C
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