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An Experimental Study on the Transcription Characteristics of
Injection-Molded Micro Channel
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Abstract
Micro fabrication of polymeric materials becomes increasingly important. And it is considered as a low-cost alternative
to the silicon or glass-based Micro Electro-Mechanical System(MEMS) technologies. In the present study, micro channels
were fabricated via LiGA(Lithographie, Galvanoformung, Abformung) process used for Capillary Electrophoresis(CE)
chip. Taguchi method was applied to investigate the effects of process conditions in injection molding(melt temperature,

injection speed, mold temperature and packing pressure) on the transcription characteristics of the micro channel. 1t was

found that the skin layer disturbs a formation of micro channel. Furthermore, mold temperature and injection speed were

two important factors to affect the replication characteristics of micro channel.
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Fig. 1 The shape of micro channel (a) and section
view of the channel(width 100/m, height 50/m
(b)

PR coating UV irradiation
LZEL LB Develop s

Electroforming E

Mold insert ~

Fig. 2 Fabrication processes of a stamper

Fig. 3 Injection molding machine(LGE-110D) and a
mold
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Table 1 Molding conditions

Level 1 Level 2 Level 3
Melt temp. (C) 285 295 305
Injection speed (mm/s) 100 250 400
Mold temp. (C) 100 115 130
Packing pressure (kgf/cm2) 250 400 550

Table 2 Orthogonal arrays for molding conditions

Exp. 8 Packing Mold Melt Injection
Pressure temp. temp. speed
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1

©
Fig. 4 Measurement image of stamper by 3D profiler

(@)

(a), (b), microscope (¢) and measuring position
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Table 3 measurement value of stamper

Measurement

position Wi () W2 (ym) H (ym)

1 104.8 97.8 45.233

2 101.0 94.8 44.607

3 104.9 96.7 44.713

4 101.2 94.7 44.736

5 104.8 98.2 44.763

6 102.3 93.2 44.847

7 105.5 96.5 44.846
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Fig. 8 Results of CAE analysis((a)Exp #1, and (b)Exp.

optimized process condition from Taguchi's

Main Effects Plot (data means) for SN ratios
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Fig. 6 Signal to noise ratio of molding conditions

(a) (b)
Fig. 7 SEM image of micro channel(exp. number 1 (a),
and exp. Optimum condition (b))
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