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Effects of thermal exposure on microstructure and
mechanical properties of TC11 titanium alloy

GU Yi, QI Yan-ling, XIA Chang-qing, LI Xue-xiong, WANG Zhi-hui

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of thermal exposure at 500 ‘C for various time on microstructure and mechanical properties of
TC11 titanium alloy were investigated by optical microscopy (OM), scanning electron microscopy (SEM), transmission
electron microscopy (TEM) and tensile test. The results show that tensile strength slightly increases and plasticity
decreases significantly after TC11 titanium alloy exposed at 500 C for a long time. The plasticity decrease trend slows
down with the extension of exposure time. The tensile strength (¢,) increases by 30 MPa, the reduction of area ()
decreases by 11.74% after being exposed for 400 h. During thermal exposure, the deterioration of plasticity for TC11
alloy is mainly due to the precipitations of silicides and a, phases, and in them, the formation of a, phase plays a main
role. For TC11 titanium alloy, the main decrease stage of plasticity results from the coarsening of o, phase during thermal
exposure process.
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Table 1 Chemical composition of TC11 titanium alloy (mass

fraction %)
Al Mo Zr Si Ti Total impurity
6.5 3.5 1.5 0.3 Bal. <0.40
Fe C N H O
<0.25 <0.08 <0.05 <0.012 <0.15

5‘
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Fig. 1 Microstructure of as-received TC11 titanium alloy
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Table 2 Mechanical properties of TC11 alloy after thermal

exposure at 500 ‘C for various time

Wi 0 1243 1142 12.76  46.09
W2 50 1250 1165 11.23 46.01
W3 100 1260 1180 10.93 43.01
W4 200 1265 1188 10.00  37.49
W5 300 1266 1195 9.33 35.43
W6 400 1273 1201 9.10 34.35
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Fig. 2 Mechanical properties of TCI1 alloy after thermal

exposure at 500 ‘C for various time
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Fig. 3 Microstructures of TC11 alloy after thermal exposure at 500 ‘C for various time: (a) 0 h; (b) 50 h; (¢) 100 h; (d) 200 h;

(€) 300 h; (f) 400 h
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Fig. 4 SEM images of TC11 alloy after thermal exposure at
500 °C for different time: (a) 50 h; (b) 400 h
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Fig. 5 Tensile fracture morphologies of TCI1 alloy after
thermal exposure at 500 ‘C for different times: (a) 0 h; (b) 50 h;
(c) 400 h
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Fig. 6 TEM images of TCI11 alloy after thermal exposure at

500 C for 400 h: (a) Silicide phase; (b) a, phase
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