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Study of transcription ability of optic polymer and Micro-grooving machining of ultra-
precision injection molding moulds

T. S. Kwak(KICET), H. Ohmori(RIKEN, Japan)

ABSTRACT

Micro injection molding is a branch of micro system technology and has been under development for the mass
manufactufe-of micro parts. Enhanced technblogical products like micro o:piical devices are entering the market. This paper
presents fundamental research on the injection molding technique in micro fabrication. In order to successful manufacturing
of micro plastic parts, it is necessary to research for development of micro-injection machine, machining of micro mold,
decision of optimum injection conditions and the research for polymer material. Therefore in this study, in order to machining
of micro mold, a mold core with microscopic V-shaped groove was tooled by ultra-precise tooling machine. The transcription
experiments with a polymer, PMMA resin on the surface of core with Ni plating were carried out and surface profile of
injected parts was measured with AFM.
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Fig. 2 SEM picture of edge of single-crystal diamond bite
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Fig. 3 Picture of injected PMMA resin with micro-groove

Table 1 Injection molding condition on micro-molder

Probe temp. 300°C
Mold temp. 90T
Injection pressure 80%
Injection time Ssec
Cooling time Tsec
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Fig. 3 Block diagram of transcription rate for micro
grooved molds core.

4. BE
ZAY 7FE7E ol 88t EtiY FERES
A AEAdY 3389 vlolam ¥ 7}%% 534 5}
T AgEe F3 AL £ 49 g2 2
< ZES U
1) CNC HBEZE o| &3l F3 ol 3
Z] 1.0um, 0.5um, 025um & 7} & AFM o2 &

A3 A3 Z+ZF 0.94um, 0.35um, 0.16um & ©]AH|Z o]

FAso] 2le S AT 5 AUsdh
2) #otw HAE Z}ZF 1.0um, 2.0um, 2.5um 2
AEstn v oE9 7R ARE 7 90°
70° ,90° 2 7bFsle] WA S 54§ A, #HA}
&2 Vv £ Azl v v go] 71 A= o
2 4%g vAE AS 9 F Ak
S Ry

1. Kwak, T.S., Ohmori, H., Lin, W., Uehara, Y., Suzuki,
T., Sasaki, T., Asami, M., Yoshikawa, K.I.,

injection molding technique in micro fabrication", 4"

"Study on

Korea-Japan symposium on micro-fabrication, pp. 39-
44, 2003.

2. Kwak, T.S., Kim, H.Y,, Jung, H.D., Yamanoi, M.
Ohmori, H., "Application of Femto second lacr

3

machining and micro-cutting”. Proceedings of Korea-
Japan Joint  Symposium  on
(NANO 2003). pp. 27-28, 2003.

Nanoengineering

1=]]

i=]]

g}



