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Fabrication of a Roller Mold with 3D
Random Microstructures Array by Using
Self-Assembly of Glass Beads
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A roll-to-roll process may be used as mass production
technology in microstructure arrays. Todo so, 1t is important
to fabricate the roller mold with a microstructure array
profile. This paper proposes a method for fabricating a roller
mold coated with a random, spherical microstructure array
layer through the self-assembly of glass beads. The glass
beads, ranging from 74-88 um in diameter, were first mixed
with a UV-curable adhesive before being assembled on a steel
roller by a home-made dip coater with a UV curing system. The
experimental results indicate that both the number of




self-assembly layers and the filling ratio depend on both the
draw rate and the concentration of glass beads. As a result,
the self-assembled layer of glass beads on the roller with a
high filling ratio of about 80% was performed at a coating
speed of 0.9 mm/min and with a 49% volume ratio of beads.
Currently, we have introduced the roller mold to manufacture
complex optical films using a roll-to-roll UV system;
therefore, our present study could provide a low-cost means
to fabricate a seamless steel roller with a 3D random
microstructure array, instead of other expensive processes
such as laser machining, photolithography, etching or diamond
tuning.




