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Fig.1 Schematic view of the thin-film bending test set-up
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Fig.3 Load deflection curves of the pure Ni foils for the computational results and experimental data
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Table 1 Yield strength of the pure Ni

foils with different thicknesses
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Fig.4 Plots of non-dimensional bending moment against the surface strain at the midpoint of the specimen
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THREE-POINT MICROBEND SIZE EFFECTS FOR PURE NI FOILS Y

Feng Xiuyan* Guo Xianghua! Fang Daining! Wang Tzuchiang*?

*(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
t(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, Ching)

Abstract The three-point microbend tests are performed for the pure Ni foils with different thicknesses.
The deflection and load are measured by employing the scquence pulte ccunting method and a high sensitive
micro load-sensor, respectively. All experimental results are araiyzed using couple stress theory by Fleck and
Hutchinson in which only rotation gradient is cousidered. Based on the plane-strain model we have derived
the differential equations 2nd beoundary conditions, which include the effect of couple stress. The differential
equations are solved by th: Runge-Kutta method. The numerical results are compared with the experimental
data. There is no any fitting parameter in the present theoretical calculation. All material parameters are taken
from the experimental measurements. The length scale is taken from the work of Stolken and Evansi?l. The

present theoretical predictions are in good agreement with the experimental data.

Key words couple stress, three-point microbend test, strain gradient plasticity, the Runge-Kutta method
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