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Table 1 Chemical composition of UFG CP Ti (w/%)

Fe C N H 0] Ti
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Fig.1 TEM images and the corresponding SAED patterns:
(a) UFG CP Ti and (b) UFG CP Ti after annealing at
200 ‘C for 60 min
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Fig.2 Load-displacement curves: (a) UFG CP Ti and (b) UFG
CP Ti after annealing at 200 ‘C for 60 min
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Creep displacement-time curves for UFG CP Ti at different loading strain rates: (a) 0.005 s, (b) 0.01 s,
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Fig.4 Hardness-creep strain rate double logarithmic curves:
(a) UFG CP Ti and (b) UFG CP Ti after annealing at
200 C for 60 min
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Measurement of Creep Rate Sensitivity of Ultra-fine Grained Commercial
Purity Titanium at Room Temperature by Nanoindentation

Luo Lei*? Zhao Xicheng™? Liu Xiaoyan'?, Yang Xirong™?
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Metallurgical Engineering Technology Research Center of Shaanxi Province, Xi’an 710055, China)

Abstract: Ultra-fine grained commercial purity titanium (UFG CP Ti) was fabricated by a combined refining process, including equal
channel angular pressing (ECAP), cold rolling and rotary swaging, at room temperature. The average grain size of UFG CP Ti was about
180 nm, and ultimate tensile strength of UFG CP Ti was over 870 MPa. The nanoindentation creep tests of UFG CP Ti were carried out by
a nanoindenter with the constant loading rate/load at room temperature. The creep strain rate sensitivity m was determined by measuring
depth and micro-hardness at the holding load stage. The results indicate that UFG CP Ti shows good resistance to creep at room
temperature due to the obvious grain refinement, increase of grain boundaries in amount and length and the dislocation multiplication. Its
major creep mechanism is dislocation creep. The indentation creep rate sensitivities are independent of loading conditions, but are closely
related to the microstructure of the materials.

Key words: nanoindentation; combined refining process; ultra-fine grained commercial purity titanium (UFG CP Ti); creep; creep rate

sensitivity
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