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Research and development on advanced laser engraving
of micro-patterns on roll surfaces (Ist Report)

- Surface morphology characterization of engraving ceramic roll -

Masatoshi Otake, Hiroyuki Kayanuma and Shozo Murata

Engraving ceramic roll is widely used as flexographic anilox roll or other coating applications such
as alignment layer for liquid crystal. Cr,O; was sprayed on the surface of steel roll, and then the roll
was engraved by fiber laser combined with an electro-optic modulator and its control units. Surface
morphology characterization of this roll was conducted by confocal laser scanning microscope and
scanning electron microscope. The results obtained were as follows:

(1) Replica method was effective to morphology evaluation of engraving roll because distance between
two locations can be measured by this method with an accuracy of approximately 0.15%.

(2) The stable and precise cell structure was obtained by the process in 1000 line/inch, but the en-
graved cells in 1600 line/inch were inhomogeneous and distorted.

(3) Cell depth is dependent on engraving rate, radiation distance, duty cycle and number of radiation,
while the geometry of cells is dependent on duty cycle and MAD amplitude.

(4) The whole action of engraving system and the geometry of cells can be calculated theoretically
from process parameters.
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