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Surface roughening and deformation of grains in
uniaxial tension of polycrystalline titanium

LI Yan
(Institute of M aterials Science and Engineering,

Henan U niversity of Science and T echnology, Luoyang 471003, China)

Abstract: Change in the surface morphology during tensile plastic deformation of polycrystalline titanium was consecu-
tively observed and measured by the scanning probe microscope. The results show that the surface deformation is mainly
due to slip for the plastic strain less than 0. 1. Because a large amount of twins are formed and the second slip system be-
comes active, the surface roughness increases at the strain being 0. 1 of the surface roughness strain curve. The rough-
ness, the maximum height difference, and the averaged slope angle of the microscope surface profile increase with the ap-
plied tensile strain.
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Fig. 2 Optical micrograph of
crystal grains of titanium
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Fig. 3 Stress —strain curve of titanium
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height difference, surface roughness

and applied strain of titanium
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Fig. 5 Surface morphologies of polycrystalline titanium after

tensile deformation observed by AFM at different applied strain
(a) —&= 0.036; (b) —&= 0.120; () —&= 0.170; (d) —e= 0.036; (&) —&= 0.120; (f) —&= 0.170
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Fig. 6 Surface morphologies of gain A polycrystalline titanium in

Fig.5 (a) observed by AFM at different applied strain
(a) —&= 0.036; (b) —e= 0.090; (¢) —e= 0.120; (d) —&= 0.170
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Fig. 7 Surface morphologies of gain B in Fig. 5(a) observed by AFM at different applied strain
(a) —&= 0.036; (b) —&= 0.090; () —&= 0.120; (d) —e= 0. 170
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Fig. 8 TEM image of polycrystalline titanium after tensile deformation with applied strain of 0. 12

(a) —Light-field image; (b) —Diffraction pattern
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