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3D observation of Cu-based monotectic solidification

for micro- and nano-porous media
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Micro and nano-porous media have various potential because of the characteristic features. We have
proposed a process to fabricate the porous media in which the pores with micron or nano-meter sizes are
regularly aligned. In the process, the regularly aligned structure was produced by the solidification of the
monotectic alloys (Cu-Pb and Al-In) under a static magnetic field, and the minor phase with the rod shape was
remove by the selective dissolution. The micro X-ray tomography was performed at BL47XU to observe the
continuity of the rods and the depth of the pores. In the Cu-Pb alloy, nucleation of the Pb rods and joining of the
Pb rods were often observed. The configuration of the Pb rods provides caluable information on the regular
structure formation in the monotectic alloys. The regularity of the rod alignment was improved by addition of
Al to the Cu-Pb rods. The tomography clearly indicated that the Pb rods with about 5 micron were regularly
aligned in the growth direction, and joining and termination of the rods were hardly observed. The pores of
which depth was more than 500 micron was produced by the selective dissolution. The micro X-ray

tomography was useful to characterize the solidified structure and the pores.
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Fig.1 Reconstructed images of the micro X-ray CT. (a) Outlook, (b) pores and (¢) In
rods of the Al-10at%In alloy specimen.
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Fig.2 Reconstructed images of the Cu-15.5at%Pb alloy
unidirectionally solidified at a magnetic field of 10T
Size: (a) 250x250x400 um?®, (b) 100x100x250 um* Growth
direction: from bottom to top.
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