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Table 1 Chemical constitution of TC16 alloy (w/%)

Al Mo \% Fe Si P Ti
2.40 4.92 4.57 0.07 0.06 0.04 Bal.
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Fig.1 Cross section of samples with different upsetting ratios:
(a) 1/2, (b) 1/4, (c) 1/6, and (d) 1/8
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Fig.2 Hardness gradient with direction vertical to shearing band (a);

hardness gradient with direction parallel to shearing band
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Fig.3 TEM microstructures of shearing band of samples with

different upsetting ratios: (a) 1/2, (b) 1/4, and (c) 1/6
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Deformation Features of TC16 Alloy Treated by Cold Upset Process

Li Kang®, Fu Xuesong®, Hu Jianjun?, Zhang Jiuwen?®, Zhou Wenlong*
(1. Dalian University of Technology, Dalian 116024, China)
(2. Pingxiang College, Pingxiang 337000, China)
(3. Suntec Titanium LTD, Dalian 116011, China)

Abstract: The cold upset deformation behavior of as-annealed TC16 titanium alloy samples was investigated by a fast upsetting testing machine.
Mechanical properties and deformation microstructure evolutions of deformed samples were analyzed by micro-hardness tester, TEM and XRD
techniques. The results show that the as-annealed TC16 titanium alloy exhibits good plasticity deformation ability without cracks at the forging
ratio of 1/8. However, the strain is not uniform in the deformed samples, which produces a split shear band during cold upset deforming, while
the shear band has the largest hardness value. When the forging ratio is less than or equal to 1/4 the dislocation strengthening plays a major role;
otherwise, fine grain strengthening is dominant. The deformed sample shows the largest hardness gradient when the forging ratio is 1/4,
indicating the mechanical properties are not steady. When the forging ratio is greater than 1/4 the mechanical properties become steady

gradually.
Key words: TC16; cold upset; shear band; strengthening mechanism
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