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ABSTRACT

Pop-in deformation phenomena in aluminum was studied. Whether a pop-in occurs or not depended on the surface polishing
method. Pop-in did not occur in aluminum which was polished mechanically, while it occurred in aluminum which was polished
electrically. When pop-in occurred, elastic deformation preceded. Pop-in mechanism based on dislocation activity was suggested.
Suggested mechanism was consistent with the result of microstructure analysis by Focused Ion Beam polisher (FIB) and Transmission
Electron Microscopy (TEM).
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Fig. 1. Result of nanoindentation for aluminum specimen after polishing (a) electrically, (b) mechanically with 50 nm abrasives, and

(¢) mechanically with 1 micron abrasives.
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Fig. 2. (a) image of indent obtained by atomic force microscopy and (b) load-displacement curve for the nanoindentation up to a load

of 100 pN.
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Fig. 3. TEM picture of aluminum specimen which was electropolished (a) before and (b) after indentation, and which was
mechanically polished (c) before and (d) after indentation. The arrow marks shows the area and direction of indentation.
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» Experimental data
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Fig. 4. Part of load-displacement curve before occurrence of
pop-in for electropolished aluminum specimen under
nanoindentation showing experimental data (square
mark) and theoretical values (circle and line) calculated
based on the Sneddon equation for elastic deformation.
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