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Abstract

Various surface texturing techniques have been studied because of the effective applicability of micro or nano scale
surface patterns. Particularly, the most promising types of patterns include the hierarchical patterns, which consists of
micro/nano structures. Different processes such as MEMS, laser machining, micro cutting and micro grinding have been
applied in the production of hierarchical patterns on various material surfaces. This study demonstrates the process of hot
imprinting to induce the hierarchical patterns on the Al alloy surfaces. Wire electrical discharge machining (WEDM) process
was used to imprint molds with micro scale sinusoidal pattern. In addition, the sinusoidal pattern with rough surface
morphology was obtained as a result of the discharge craters. Consequently, the hierarchical patterns consisting of the
sinusoidal pattern and the discharge craters were prepared on the imprinting mold surface. Hot imprinting process for the Al
plates was conducted on the prepared mold, and the replication performance was analyzed. As a result, it was confirmed that
the hierarchical patterns of the mold were effectively duplicated on the surface of Al plate.

Key Words: Hot imprinting, Hierarchical patterns, Electrical discharge machining, Discharge crater, Micro/Nano structures
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Fig. 1 Schematic of hot imprinting process
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Fig. 2 SEM images depicting the imprinting molds with

micro/nano hierarchical patterns (pitch: 640 pm,
amplitude: 147 pm, 246 pm, 329 um and 435 pm

for type 1, 2, 3 and 4, respectively)
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Fig. 4 Optical microscopy images showing cross sections of (a) imprinting molds and (b) imprinted Al plates
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Fig. 5 Surface images of imprinting molds
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Fig. 6 Surface images of imprinted Al plates
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Table 1 Comparison of measured surface roughness data

Imprinting mold Imprinted Al plate Replication rate
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Fig. 7 Change in surface roughness of imprinting mold
after 7 times pressing
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