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Systematization of the theory of plasticity at the micron scale
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Fig. 1. Microstructure of the polycrystalline pure
aluminum foil. Optical micrographs showing the
rolling plane (a) and a cross section in the normal
direction—rolling direction plane (b); (¢) {111}
pole figure; (d) section of the orientation
distribution function at ¢,=45".
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Fig. 3. Measurement for radius of curvature.
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measured for polycrystalline aluminum foil
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Fig. 6. Plots of bending moment versus surface
plastic strain for the aluminum foil specimens.
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Fig. 7. (a) Simplified model of a grain that is part

of a polycrystalline foil subjected to pure bending.

(b) Nondimensionalized bending moment
—average surface strain curves and (¢c) GND
density distributions on slip system 1 at an
average surface strain of 0.025, which are
predicted by finite element simulations using a
higher-order gradient crystal plasticity theory.
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