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)LJ VKRZ WKH KDUGQHVV GLVWULEIXWLRY RRWNKHUHBN B\
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E\ WKH H[WUXVLRQ IRU ELOPHW VKRZYHDOH JU DRQ V LK R XL/ W
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+DUGQHVY KDG FKDQJHG DQOG/MWXH RUWK® ¥RIGIW.ML KB U
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GRQH

%HFDXVH WKH FKDQJH LQ KDLQGQMKN ZDNLQRW WHHI)V BR
FHQWHU Rl WKH FRQWDLQHU
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Fig.15 Comparison of distributions of Vickers hardness (Hv) after forward-backward micro-extrusion
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Fig.16 The grain size in the part where hardness has changed
4. Conclusions

In this paper, a novel micro-extrusion apparatus is used to perform experiments on aluminum
alloy samples (A6063) having an initial billet diameter of 1.71 mm, a final forward-extruded
diameter of 1.09 mm, and a backward-extruded inside diameter of 1.47 mm. This
micro-extrusion apparatus enabled the authors to record the force-displacement response of the
extrusion process.
As aresult, the following conclusions were obtained.
(1) In micro extrusion, the big grain size is effective with the low lubricant of the motion
viscosity.
(2) The extrusion length to backward changed with the gain size.
(3) The influence on hardness of the extrusion material by the change in the lubricated
condition in the die was not seen.
(4) Vickers hardness test reached the value that looked like in each lubricated condition.
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