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Abstract: The multi-pass cold-rolled tests of TC16 titanium alloy sheets were produced. The effect of deformation on

microstructures and mechanical properties of cold-rolled sheets were studied by optical microscope, scanning electron

microscope and X-ray diffraction. The results show that the cold rolling of a + 8 two-phase TC16 titanium alloy sheets

is feasible, and the limit cold deformation can reach 79% without any cracks on the surface. After large-scale cold

rolling deformation, the TC16 titanium alloy microstructure becomes a uniformly distributed fibrous structure, and they

are few incompletely deformed o grains, accompanied by strain-induced o” martensitic phase. Meanwhile, the

improvement of tensile strength and microhardness, and obvious cold deformation strengthening is obtained.
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Table 1  Chemical composition of TC16 titanium alloy

Al Mo \4 C Fe (0] N H Ti

2.8 5.2 45 0.02 0.05 0.08 0.02 0.001 Bal.
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Table 2 Tensile properties and cold upset of TC16

titanium alloy bars

R,./MPa R, /MPa A/ % Z/ % Upset ratio

900 880 16 64 1:5
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Fig. 1  Size of tensile specimen
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Fig. 2 Photos of TC16 cold rolled sheets with different
deformations: (a) 73% ; (b) 79%
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Fig. 3 SEM microstructures of TC16 cold rolled sheets with different deformations: (a) 0% ; (b) 18% ;
(¢) 39% ; (d) 47% ; (e) 73% ; (f) 79%
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Fig. 4 Optical microstructures of TC16 cold rolled sheets with different deformations :

(a) 47% ; (b) 73%
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Fig. 5 XRD patterns of TC16 cold rolled sheets with

different deformations
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Fig. 6 Microhardness of TC16 cold rolled sheets with

different deformations
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Fig. 7 Tensile stress-strain curves of TC16 cold rolled sheets

with different deformations
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