The Korean Journal of Rheology,
Vol. 8, No. 3+4, December 1996 pp. 207-214

(7=
PFPAEZAC| 7|ZMZE0 25t REE
2Es - otAs
Az SHATA
(19961 7€ 104 A
Modeling of Void Growth in Partial Frame Process
Dong-Hak Kim and Kyung Hyun Ahn
R&D Center, Chemicals Division, Cheil Industries Inc..
332-2 Gochun-dong, Euiwang-shi Kyoungki-do 437-010, Korea
(Received July 10, 1996)
® <%
AEARe Be AR 240 E B Aanay B3 2 AP EAE 9] o) oA AP ES] FHAE 2
EEX R YR o 7] J = QA0 327} ERSAY 2717 2 Aol v o BAVE H7) Aot

WAEE Aolo] 98 BFEY
BrlS HE7] Aokl HAES Ul 7IZE QA £l FEEE 71 Ao wAsle] Fi 7haal
9ol Asiol Bol #8917 sl It VA VL2 T AZ AU A F UYL B1E ol

AN A F29] QHFEEE BT FP(Partlal Frame Process) A371&& 7124189 ¢l 3719 &
—Er £ s 23l v)go] AR 59 oA % A3 ek o] AL AAAAFETAY 24 AFEFAEY vl$ FAksht of
o]
7}

e 2
5! 032 o [
me
rlo

~

mn’.

o th3t ols} AT e REE AYolr), B ATE 71X Age] FAo) ARFFA o Aol 7 2
THAZolo] Be BEAL 583 Aot AAATLe) v|TE Foio] 712 7ol i AL HFsn o
A5 e Avngid. B A7E PFPAE 0] g olslg $04A S347 R 4321 4Ael @ tol=eel
Ao, ok PFPEA tﬂf& 2o} A ols] D YutrtaAd g 23 AF AR Tof #E ol et ol R A
Egol @ Aoz yjodrt

4 o ri A _P‘ olft
P,.‘L
_9.

2

Abstract—In partial frame process (PFP), the void core is generated by imposing the low pressure air into the mold-
ed part just after the resin is completely filled, afterwhich the void grows as it compensates the volume shrinkage
of resin. It looks like a secondary gas penetration of the gas-assisted injection molding but has more advantages.
Simple process. easy control, cheap utility are the examples. Modeling of the void growth in PFP was carried out
by assuming that the shrinkage due to cooling is completely compensated by the growth of void. By comparing the
results with the experimental data, basic assumptions have been justifed and the mechanism of the void grbwth
could be explained in terms of the process parameters. This work is expected to help understand $he secondary gas
penetration of the gas-assisted injection molding as well as the PFP.

Keywords: PFP (Partial Frame Process), Gas-Assisted Injection Molding, void growth. void length. shrinkage, gas
penetration.
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Fig. 1. Schematic diagram of the PVT data. Pathlines of
(a) conventional injection molding, (b) gas-as-
sisted injection molding, and (c) PFP are shown.
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Fig. 2. Schematic diagram of the process.
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Table 1. Physical properties of PS
PVT parameters Thermal Parameters
bl 0.000986 m*/Kg bl, 0.000986 m*/Kg Tg 100°C
b2 6.36x10" m¥/Kg - K b2, 2.07x10" m¥Kg - K a 9.44x107° m%s
b3m 1.9%10° Pa b3, 2.61x10° Pa
b4 0.004109 1/K b4, 0.004916 1/K
b5 3713.15K b7 0 m%/Kg
b8 01/K
b9 01/Pa
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Table 2. Mold conditions used in the modeling

melt temp. 250°C

mold temp. 40°C

channel diameter 3 mm

channel length 135 mm
80—

void length (mm)

|
] 40 80 120
time (sec)

Fig. 3. Comparison of the modeling results with the ex-
perimental data.
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