Journal of the Korean Society of Manufacturing Technology Engineers 25:3 (2016) 224~229

http.//dx.doi.org/10.7735/ksmte.2016.25.3.224

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2283-4846(Online) /ISSN 2233-6036(Print)

E2IAE Olo|A=z MY T|E AFELY Al 22te| JE

P AbI® BEA| S

Effects of Packing Pressure and Time on Injection Molding of
Plastic Micro-channel Plates

Sang-Won Woo’,

Si-Hwan Park™

“ Korea Institute of Machinery & Materials, 156, Gajeongbuk-ro, Yuseong-Gu, Daejeon 34103, Korea
b Mechanical Engineering, Ulsan College, 93, Daehak-ro, Nam-gu, Ulsan 44610, Korea

ARTICLE INFO ABSTRACT

Article history: Recently, polymeric micro-fluidic biochips with numerous micro patterns on the
Received 29 April 2016 surface were fabricated by injection molding for realizing low-cost mass
Revised 18 May 2016 production of devices. To evaluate the effects of process parameters on large-
Acoepted 24 May 2016 scale micro-structure replication, a 50x50 mm’ tool insert with surface
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structures having a patterns of trapezoidal shapes (height: 30 um) was employed.
During injection molding, PMMA was used; packing phase parameters and mold
temperature were investigated. The replicated surface textures were quantitatively
characterized by confocal laser microscopy with 10-nm resolution. The degree of
replication at low mold temperatures was found to be higher than that at high

Replication mold temperature at the beginning of the packing stage. Thereafter, the degree of
replication increased to a greater extent at higher mold temperatures; application
of higher mold temperatures improved the degree of replication.
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Fig. 2 Design and dimension of the micro-structure and the plate
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Fig. 4 DIT Confocal laser microscopy with resolution <10 nm
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Fig. 5 V-P switching position

Table 1 Processing conditions

Injection molding conditions

Melt temp. 250°C

Mold temp. 80°C | 90°C | 95°C | 100°C
Packing time (sec) 1 ‘ 2 ‘ 3
Packing pressure 4,905 N/em’ (500 kgﬂcmz)
Injection velocity 100 mm/s

Cooling time 30 sec
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Fig. 6 Multi-scale mesh, overview of part (coarse mesh) and
micro pattern (fine mesh)

Fig. 7 The images: (a) using optical microscopy, (b) using
confocal laser microscopy (packing pressure 4,905
N/em?, packing time 2 sec)
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Fig. 8 Comparison of master pattern, injection molded part
using Confocal laser microscopy (Mold temp. 90°C,
packing pressure 4,905 N/m’, packing time 1, 2, 3 sec)

Yy} 2952 vl T2 7o) 4 Yojurie A
ol A7 Aol el Aol ST F1Ee] A7 Anke wek
ARV 383 2 A9 et A7) Azoln] B Azte] T2
7} 523191 01} Park “4u aF @w 9ew) i?ﬂ 'rrx]ﬂ

Aol A&Ho R %101 & Hof Fu 1‘4

oj¢} 2 T Bl Hlste] AFsNAES st vl
TEEO| ZAMel tigk By YIS 7RI A 18
HS Fig. 113} 7o) wA| F2E-2] upebdol| A 7] f it
WHxF %‘%k)ﬂ A FEE B zE BHoRY f5 &5 ¢
FEZES ARSI o, 1 A} Fig 129} 2o S} &

30.0 658
=EL 20.0 1822
:C:n 13.70
‘@
T
10.0
0.0
80°C 90°C 95°C 100°C

Mold temp.

Fig. 9 Micro channel replication result followed by mold tem-
perature (packing pressure 4,905 N/m’, packing time 1
sec)
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Fig. 10 The comparison between master and replicated pattern
(packing pressure 4,905 N/m’, packing time 1 sec)

Fig. 11 The direction of the flow and measurement point
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