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An Experimental Study on the Replication Ratio of
Micro Patterns considering the Thickness Change of
Injection Molded Parts

C. Jeong, J. D. Kim, J.S. Kim, K.H. Yoon, C.J. Hwang

Abstract
Injection molding is one of the most general manufacturing processes of polymers. The deformation of final molded

parts occurs because of the change of temperature and pressure during injection molding process. The deformation of
injection molded parts depends on many operational conditions, such as, melt temperature, injection speed, mold

temperature, packing pressure, and the structure of mold. In the present paper, injection molding experiments were
performed to find the process conditions to affect the average shrinkage in thickness direction and the replication ratio of
fine patterns on the surface for the final injection-molded LGP samples. As a results, in the cases of PC(Polycarbonate),
when the melt temperature was under 285°C, both average shrinkage and replication ratios were mainly influenced by

packing pressure. However, the replication ratio was more influenced by melt temperature than packing pressure for the

cases of higher melt temperature.
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Fig. 1 Injection molding machine(S-2000i 100A).
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Fig. 2 (a) Micrometer and (b) 3-D profiler.
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Fig. 3 Images of (a) mold and (b) measured points.

3. 98 48 ¥ 2

Az A9 4FFY AAES Hrtsta,
TS} AAEge] FARAE gotrr] 4

e, AIEEE, B9 59
2 Y 498 5t T4
Wate] JHF 2 4%S mAE A& doirgt
o}, Table 191= A}2E2%, B, BFHLEo A

A
sf durxow AWzt JFgE Fe 4IAA
oy

ot

, &

HEAL YRR, Table 20 = TALXEE
BfUigich, =3, HAHo RAAZRE Z7] 98
AEEY FA FAHE 53 FHY BYANTE

=177 -



AYZAL Table 4, AIESEY FH2E AT
)'éﬁg}-ﬁ‘% Table 5011 74'2} 14'5}’"“,&1\1:} ]’ s ‘1_‘_"
4dFL F AR Yt HYH FAZEES
oS AEssie 23 288 Fsra, ddoiH
oz AL AFL Fv ALE e A}%Q‘E
o FYE2ET 4 A ddxde FHEE
Aol 283t

Table 3 Experimental levels for injection conditions
(Packing pressure; MPa).

Level Packing pressure(MPa)
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Table 1 Experimental levels for injection conditions
(Injection speed, Packing pressure, Mold Temp).
Level | Imjection Packing Mold
speed(mm/s) | pressure(MPa) | Temp.(C)
1 120 60 30
2 150 70 105
3 180 80 130
Table 2 Experimental levels for injection conditions
(Melt temperature( C)).

Level ENH NH H1 H2 H3
1 280 285 275 265 60
2 305 310 300 290 60
3 330 335 325 315 60
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Fig. 4 Weight of injection molded parts.
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Table 4 Experimental levels for injection conditions
(Melt temperature; TC).

Level | ENH NH H1 H2 H3

1 275 280 270 260 60

2 285 290 280 270 60

3 295 300 290 280 60

4 305 310 300 290 60

Table 5 Experimental levels for injection conditions
(Injection speed; mm/s, Mold temperature; C).

Level | Injection speed Mold temperature
2 150 105
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Fig. 5 Measuring points(thickness and height).
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(b) Melt temperature 305C  Ratio of shrinkage(%)

Fig. 6 Ratio of shrinkage and replication at the other
process condition
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