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A Study on the Effects of Filling and Packing Phases on the Injection Molding

Abstract

Injection molding process factors such as molding
temperature, injection pressure, flow rate and flow
velocity, must be controlled properly in filling and
packing phases in the injection molding process. In this
study, effects of these factors on the injection molding
were investigated through the flow analysis for the filling
and packing phases. Molding troubles like flow mark,
weld line, sink mark, short shot and warpage can be
caused by these injection molding process factors. Among
thém, the short shot was caused by that the packing
pressure could not reach properly to the filling end part in
the packing phase and hence the flow rate could not be
supplied to the full. In addition, as the flow rate for the
volumetric shrinkage during the frozen phase could not be
supplied properly by the packing pressure, the short shot
appeared. Here, the volumetric shrinkage reduced with
increasing the packing pressure and also the warpage of
molded part increased with increasing the packing

pressure.

Key Words : Injection molding process(A} & 43 8 & 4),
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Fig. 1 Geometry of a submarine gate
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Fig. 2 Examples of the filling balance of a multi-runner
system
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Fig. 3 Filling profile for the flow rate according to the
shot volume
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Table 1 Properties of plastic (ABS AF303)

Suggested melt temperature 200.0°C
Suggested mold temperature 60.0 C

Generic shear stress (Max.) 0.3 MPa

Generic shear rate (Max.) 50000.0 1/s
Specific heat 1564.999 Ykg/C
Melt density 1078.000 kg/cu.m
Viscosity (temperature 200C) 3488.289 Pa.s

No flow temperature 122.900°C
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Table 2 Conditions for the packing process

Conditions for packing process

CASE 1.Step |Time| 2.Step |Time| Cooling
(MPa) |(sec)|{ (MPa) |(sec) (sec)
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CASE I 60 3 40 > 15

CASE IV 80 60
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(a) Flow patterns obtained by the flow analysis for the

cavity filling

(b) Flow patterns by the test shot for the cavity filling

Fig. 6 Flow patterns at the filling time of 1.45 sec.
obtained by the cavity filling analysis and the test shot for
the injection molding
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(a) Flow patterns obtained by the flow analysis for the
cavity filling

(b) Flow patterns obtained by the test shot for the cavity
filling

Fig. 7 Flow patterns at filling time of 2.45 sec. obtained
by the cavity filling analysis and the test shot for the
injection molding
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(a) Flow patterns obtained by the flow analysis for the
cavity filling

(b) Flow patterns obtained by the test shot for the cavity
filling

Fig. 8 Flow patterns at filling time of 2.69 sec. obtained
by the cavity filling analysis and the test shot for the
injection molding
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Fig. 9 Change in the filling temperature vs. the filling time
obtained by the cavity filling analysis (corresponding to
Fig. 8(a))
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Fig. 10 Change in the filling pressure vs. the filling time
obtained by the cavity filling analysis (corresponding to

Fig. 8(a))

Fig. 10 & Fig. 8(a)9] S 34 23} it & §H Y
¥ ab,c,d 91X 9 A (nodes)oll lolA 5o FFH
EAPARY FA0] &35 E 2.Tsec7tA o A
312 JeElUllth Fig. 89] abed 2t Y A& 2 #x
o] 4o F7tste] FAol R FHE 2.7sec. A HY
ok 30~42MPac] FF ¢t o] g3ka glo] /50
FFEE abed 24 YA G AL B o] FoR
Asg ¢+ Avh

Fig. 11-& Fig. 8()ol A E 48| & & F A B
AL AAG Ao Aojrt. B Table 290
A CASE MzA9 v 40MPazZ AA3HPor 7%
#59A abe A HA Hf oF 27MPag] Hto] &
£33 oF 9sec.o]Fol A 1] o] Kol &R X
e 249 E #$A8 5 Jd

-115-



37.5

Packing pressure{MPa)

dmanomemm nmlin ax

10 20 30
Time(sec)

Fig. 11 Change in the packing pressure vs. the packing time
obtained by the cavity packing analysis with CASE II
(corresponding to Fig. 8(a))
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Fig. 12 Change in the flow rate vs. the filling and packing
time ‘obtained by the cavity packing analysis with CASE II
(corresponding to Fig. 8(a))
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Fig. 13 Change in the frozen layer vs the filling and
packing time obtained by the cavity packing analysis with
CASE TI(corresponding to Fig. 8(a))
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Fig. 14 Flow patterns obtained by the flow analysis for the
cavity filling and packing phases with CASE I
(corresponding to Fig. 8(a))
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Fig. 15 Flow patterns obtained by the test shot for the
cavity filling in the injection molding with the packing
condition of CASE 1
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Fig. 16 Change in the packing pressure vs. the packing time
obtained by the cavity packing analysis with the condition of
CASE I (corresponding to Fig. 14)
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Fig. 17 Change in the flow rate vs. the filling and packing time
obtained by the cavity packing analysis with the condition of
CASE 1 (corresponding to Fig. 14)
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Fig. 18 Change in the max. volumetric shrinkage vs. the
packing pressure estimated by the flow analysis for the
filling and packing phases with the condition of CASE 1,1,
1M, IV(corresponding to Fig. 8) -
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Fig. 19 Deflection estimated by the warpage analysis with
the condition of CASE II(corresponding to Fig. 8)
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Fig. 20 Change in the max. deflection vs. the packing
pressure estimated by the warpage analysis with the
condition of CASE 1, II,IM, IV(corresponding to Fig. 8)
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