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Development of novel technique for patterning of ceramic thin films based on Benard
convection

UCHIYAMA, Hiroaki
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We suggested the spontaneous pattern formation induced by Benard-Marangoni convec
tion as a novel patterning process of sol-gel-derived ceramic films. Cell-like micropatterns were spontane
ously formed on the surface of silica films prepared via dip-coating process, where the surface patterns w
ere linearly arranged parallel to the substrate withdrawal direction. Such highly-ordered micropatterns we
re achieved by Benard-Marangoni convection and the unidirectional flow of the coating solution on the subs
trate during dip-coating. We found that the size of the cell-like patterns induced by Benard-Marangoni con
vection increased with increasing coatin? temperature and surface tension of coating solutions. Moreover,
novel pattern formation induced by capillary force was observed with decreasing substrate withdrawal speed
s. These results are beneficial for the development of novel self-organization triggered by solvent evapor
ation.
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