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Effects of cold and hot upset on microstructures and properties of
TC16 titanium alloy

YANG Yang, DONG Li-min, GUAN Shao-xuan, LIU Yu-yin, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The effects of cold and hot upset on the microstructures and properties of TC16 titanium alloy were studied.
Means of SEM , TEM and micro-hardness tester were used to analyze the microstructures and hardness of cold and hot
upset samples as well as the deformed samples after solution plus aging heat treatment. The results show that although

there are some differences between the cold and hot upset samples, their microstructures and properties are nearly the

same after solution plus aging heat treatment.
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rod compressed at different temperatures
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Fig.3 XRD patterns of TC16 titanium alloy samples: (a) After deformation; (b) After heat treatment

Fig.4 SEM images of TC16 titanium alloy at different deformation temperatures: (a) 20 ‘C; (b) 600 C; (c) 700 C; (d) 800 C
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Fig.6 TEM images of TC16 titanium alloy at different deformation tempeatures: (a) 20 ‘C; (b) 600 C; (c) 700 C; (d) 800 ‘C
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Table 1 Microhardness of TC16 titanium alloy samples after deformation and also solution plus aging heat treatment

Sample Tempeature/'C Microhardness, HV Average
20 265.6 281.7 279.8 286.7 287.8 280.3
After 600 283.6 293.6 275.7 294.3 284.5 286.3
deformation 700 280.7 281.4 282.8 276 296 283.4
800 276.3 257.5 263.5 254 259.5 262.2

Sample Tempeature/'C Microhardness, HV Average
20 345.6 346.4 3394 3535 353.7 347.7
After solution 600 352.1 340.9 3453 3382 3423 3438

plus aging heat
700 344.9 339.2 339.5 338.7 341.2 340.7
treatment

800 3413 347.5 347.4 3443 339.1 343.9
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