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ABSTRACT

In this study, we fabricated and characterized a nanostructured surface based on a plastic injection molding
with a local mold heating (LMH) system. A metal mold core with a closed packed nano convex array
(CVA) was achieved by integrated engineering procedures: (1) master template fabrication by anodic
aluminum oxidation (AAO), (2) nickel electroforming (NE) process, and (3) post-processing by precision
machining. The nickel mold core was utilized to replicate a surface with a closed packed nano concave-array
(CCA) based on injection molding using cyclic olefin copolymer (COC) as a plastic material. In particular, an
LMH system was introduced to enhance transcription quality of the nano structures by delaying solidification
of molten polymer near the surface of the mold core.

Key Words : Plastic Injection Molding(11-&A AFEAE), Nano Structured Surface(“h= TZ=EHM), Local Mold
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Table 1 Nickel electroforming condition

Growth Forming Growing Accumulated

Step rate time height height
(4m/hr) (hr) (4m) (4m)
1 1.2 24 28.8 28.8
2 2.4 24 57.6 86.4
3 3.6 24 86.4 172.8
4 4.8 168 806.4 979.2
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Fig. 3 (a) Assembled mold core , (b) mold
mounted on the injection molding
machine, and (c¢) injection molding
machine with LMH system
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Table 2 Injection molding conditions

Filling Packing

. : ——| LMH

XP-| Pressure  Time | Pressure Time | system
(MPa) (s) (MPa) (s)

1 78.7 0.27 123.5 2.0 None
2 103.0 028 143.5 2.0 None
3 1020 028 163.3 2.0 None
4 104.2 0.52 123.5 2.0 150°C
5 108.4 051 143.4 2.0 150°C
6 108.2 0.51 163.3 2.0 150°C
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Fig. 4 Schematics of injection molding with

LHH system
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surfaces

Fig. 6 SEM images of the nano structured
surfaces
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