2008

Injection Molding of Hydrophobic Plastic Plates
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Abstract

Hydrophobic plastic plates employing nano surface features are injection molded using thermoplastic
materials. A variotherm molding process is devised for filling the nano pores and releasing the molded
nano features from the master. The size of the molded nano surface features are about 100nm in
diameter and 200nm in height. The size of the molded plate is about 30mm x 30mm and the
thickness is Imm. As molding materials, Polypropylene, PMMA, COC and PC are employed, which
The mold temperature(stamper temperature) is
investigated as a major processing parameter for molding high aspect ratio nano surface features.
Almost fully molded nano features are fabricated above a certain level of mold temperature depends
on the employing material. The contact angles on the injection molded plates are measured to estimate
the hydrophobicity and found to have higher contact angle up to 180% compared to the blank plate

are all typical commodity thermoplastic materials.

with no surface features
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Fig. 1 An image of the surface structures on
the stamper for molding of high aspect ratio

surface nano structures[5]

Mold temp : 90T

Mold temp : 60T Mold temp : >120C

Fig. 2 Molding results at different mold
temperatures employing conventional injeciton

molding process

T, for filling
:150C

T, for

releasing
L 7T | : < 60 GC

Fig. 3 High aspect ratio surface nano structures

molded by employing variotherm process|6]
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Material : COC
Peak T, : ~40°C

Material : COC
Peak T, : 140°C

Fig. 4 Injection molded COC nano structures

at different mold temperatures
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Material : PMMA
Peak T, : 180 C

Fig. 5 Injection molded PMMA nano surface
structures(mold temp. = 180°C)

.+ Ty 140C
- CA:132°

T, 180T
CA : 136°

For COC
(bare plate : ~ 70°)

Fig. 6 Contact angles on nano structured
surface of the COC plate injection molded
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