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Micro-injection Compression Molding of Microstructure on Disk with Local
Induction Heating
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Abstract

Although injection molding has the advantages of high automation and short production cycle,
but it is hard to form thin parts with microstructures. Traditional injection molding would keep the
mold temperature under the Tg point of material to reduce cooling time. But skin layer happened
when the temperature difference between the mold surface and the polymer as they come into contact
during injection.

In this study, a local area induction heating system was developed and applied to micro-injection
with compression-mold microstructure to achieve good and uniform replication, low cycle times, and
good optical properties. An in-mold local induction heating system was built with a replaceable
microstructure mold inserts. It contains induction heating coil and time control mechanism to involve
injection molding cycle with induction heating.



The heating test revealed that a temperature heating speed of 6°C per second by induction
heating on insert and the heat energy was only increased in limited microstructure molding zone. The
V-cut microstructures of insert were applied to molding experiments and the result showed that ICM
process with induction heating has the potential to a uniformity of replication and higher replication
rate than IM process. In contrast to with and without induction heating, the replication rate of the
microstructure can reach over 97% and also reduced the cycle time by using induction heating.

At last, experiment on the optical properties of the process. After injection molding and injection
compression molding, use stress polarization to observe the finished product. The optical properties
of the finished product of the injection compression process are better than the injection molding.

Keywords: Induction heating in local area, Injection compression molding, Replaceable mold inserts,
Microstructure
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1 Bestdi =232 VAEAR R HBAFFED I RE
PC Near Gate Center Far Gate Average
M Height | Replication | Height | Replication | Height | Replication | Height | Replication

(um) | rate (%) | (um) | rate(%) | (um) | rate(%) | (um) | rate (%)
0s 9.10 39.15 9.11 39.18 10.08 | 4333 9.43 40.55
4s 10.45 44.94 10.15 43.67 10.56 | 4540 1039 | 44.67
6s 12.49 53.72 22.46 96.59 12.66 54.44 15.87 68.25
8 | 2223 95.62 | 22.51 96.80 | 22.45 96.56 | 22.40 96.32
10s | 22.78 97.99 22.77 97.91 22.46 96.60 22.67 97.50
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PC Near Gate Center Far Gate Average

Height | Replication | Height | Replication | Height | Replication | Height | Replication

(um) | rate(%) | (um) | rate(%) | (um) | rate(%) | (um) | rate (%)
0s 8.58 36.90 8.16 35.08 8.69 37.36 8.47 36.45
4s 12.55 53.97 14.58 62.70 12.71 54.64 13.28 57.10
6s 14.22 61.13 22.40 96.32 14.11 60.69 16.91 72.72
8s 22.25 95.67 22.34 96.06 22.18 95.39 22.25 95.71
10s | 22.25 95.67 22.73 97.76 22.17 95.35 22.38 96.26
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