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Fig.1 Microstructures of commercially pure Ti: (a) unECAPed, (b) 1 pass of ECAP, and (c) 4 passes of ECAP
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Fig.2 Load-displacement curves for commercially pure Ti at
different loading strain rates: (a) 0.005 s and (b) 0.1s™
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Fig.3 Indentation morphologies of commercially pure Ti with 0 pass (a), 1 pass (b), 4 passes (c) at 0.005 s loading strain rate

and 0 pass (d), 1 pass (e), 4 passes (f) at 0.1 s loading strain rate
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Fig.4 Hardness-displacement curves for commercially pure Ti at
different loading strain rates: (a) 0.005 s and (b) 0.1 s™
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Nanoindentation Study on Mechanical Properties
of Commercially Pure Ti Processed by ECAP

Liu Xiaoyan®, Zhao Xicheng®, Yang Xirong*, Jia Jiangping®
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Abstract: Ultrafine grained commercially pure Ti with different grain sizes was prepared by Equal Channel Angular Pressing (ECAP). The
mechanical properties of the commercially pure Ti were investigated by a nanoindentation technique. The effects of loading strain rate and
grain size on the nanoindentation measurement of commercially pure Ti were discussed. Strain hardening capacity and residual stress of
commercially pure Ti were analyzed. The results indicate that the hardness of commercially pure Ti increases with the loading strain rate
increasing and the grain size decreasing. The hardness-dislocation curves exhibit the Indentation Size Effect (ISE) with the incorporated
hardening effect. The indentation morphology shows that commercially pure Ti processed by ECAP has low strain hardening capacity and
compressive residual stress compared to the coarse-grained sample.

Key words: ECAP; commercially pure Ti; nanoindentation; continuous stiffness measurement; mechanical properties
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