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A study on the Injection Molding Process of the
Case of Drum Type Washer using Moldflow

Chul-Woo Park*

Abstract : Injection molding process is one of the most important methods to produce
plastic parts with high efficiency and low cost. Today, injection molded parts have been
increased dramatically the demand for high strength and quality applications. This
report investigates that the optimum injection molding condition for minimum of
shrinkage. Molding shrinkage is occurred by several reasons such as thermal shrinkage,
a hardening process and compressibility. This report concentrate on shrinkage by a
hardening process. As Change a holding pressure and holding time, checked deflections
of X, Y, Z directions by shrinkage based on same condition. In conclusion, it was found
that holding pressure is stronger and holding time is longer, the deflection by shrinkage
is smaller because injection molding needs enough time for cooling and high density.
The FEM Simulation CAE tool, Moldflow, is used for the analysis of injection molding
process.

Key words : Ingection molding{AF&4 %), Shrinkage(4%), Holding pressure(2%),
Holding pressure time(24A17b), FEM Simualtion(FEM AE#<]4), Moldflow
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Fig. 1 Toshiba 1,300(ton) Injection machine

el Algd ol
Moldflow

Aol

=

ofw
s

1

BASFE

Manufacturer

Table 1 Physical Property of ABS(BASF, GP-35)
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Table 3 Processing parameters of holding pressure
time

ZHRE g3l A AFL Bt FAE Tt Holding pressure
o A z=Ae y 9 (Holding Pressure time) ((MPal(s])
A& o1d 7; }'(I)‘able 2% 2. Fig. 2= 7 Filling - Packing - Cooling
AL [e] EX &
Cl=st Aue) FAE el AT AIIEE T [oaeR 1 40(0.5) - 50(0.5) - 30(0.5)
e AABAS. CASE 2 40(1.0) - 50(1.0) - 30(1.0)
CASE 3 40(1.5) - 50(1.5) - 30(1.5)
Table 2 Mold injection conditions of moldflow CASE 4 40(2.0) - 50(2.0) - 30{(2.0)
Mid plane
Mesp | Meshmumer S0 2.2.3 W) B AEAIA
Model aspect ratio 37 Naete e aa = netd Wt 2x9
K length : 750mm }
remar width © 625mm | ‘HFOE FHehe wstFe 47 s KA
Molding | pouan GPgs: maSE | & TAST HUEE WIAA dgsisich ny
5 AlE L. '
Molding Mold Tem. 60°C E—‘M] ‘:th' Ad 2 Table 49} 7 o
Condition | Material Tem. 250°C .
Table 4 Processing parameters of holding pressure
Holding pressure
ACES B Fel= AT FAL TFHFY (Holding Pressure time) ((MPal(s])
om WAl W ofd yEo: AolEE 47 4 Filling - Packing - Cooling
At AdHoE MAe FL QEEHE Aol CASE 5 30(2.0) - 40(2.0) - 20(2.0)
2 g A sl Folm A7 el e epe) |CASES 40(2.0) - 50(2.0) - 30(2.0)
—_= i © g g 5] RS
e 24 ZEE‘E; Fia g9 s ;ﬂ; . |cAsE 7 50(2.0) - 60(2.0) - 40(2.0)
cTI e T 7B ST e BHE S TOASE 8 60(2.0) - 70(2.0) - 50(2.0)
Azt CASE 9 70(2.0) - 80(2.0) - 60(2.0)
3. 1 &
31 AlEdY A

Fig. 2 The shape of gating and runner
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. 3 Final product of processing parameters with
CASE 6
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Fig. 32 Table 49 CASE 69 =702 A&
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AlgEeld A g2 dAsAon e AdHE

oFF FEeT

32 Bt AlzZlol hE s%o| Wazt

Table 59l A8kt Table 58 7 4%
A2 Bzl o 5
7 A wAe Bt Ak G932 Fig. 400
FEAT. Fig. 4l o)stsd, BeF A7ke] Z7het

e
e
o
o
~3
o)

=
©

ot
XS

Table 5 Part shrinkage of deformation according to
holding pressure time

Holding Pressure

(Holding Pressure Deformation

Time) ((MPal(s)) (mm)

Filling - Packing - Cooling

CASE 1(40(0.5) - 50(0.5) - 30(0.5) 4.416
CASE 2(40(1.0) - 50(1.0) - 30(1.0) 4.135
CASE 3[40(1.5) - 50(1.5) - 30(1.5) 3.990
CASE 4(40(2.0) -~ 50(2.0) - 30(2.0) 3.959

Fig. 4 Part shrinkage of deformation(CASE 4)

r
=)
2 o 2 o
44 B
-
)
>
EL,“_, ob
B ot
ol
= =2
5o
. K3 o
I g‘
L
=)
o,
rJ
X
N
>
oX,
s
i

w
w
H
o
i)
2
i
4>
By
lo
rII
o2
o

Table 6°] <3t¥, Beo] ZrtdaH
A i AXAH vHAAR HaTe B

st At

Table 6 Part shrinkage of deformation according to
holding pressure

Holding Pressure Deforma

(Holding Pressure tion

Time) ((MPal(s]) (mm)

Filling - Packing - Cooling

CASE 5(30(2.0) - 40(2.0) - 20(2.0) | 4.177
CASE 6|40(2.0) - 50(2.0) - 30(2.0) | 3.959
CASE 7(50(2.0) - 60(2.0) - 40(2.0) | 3.750
CASE 860(2.0) - 70(2.0) - 50(2.0) | 3.535
CASE 9|70(2.0) - 80(2.0) - 60(2.0) | 3.311
34 @A (Clamp force)oll Cheh £ef SHA
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Fig. 5 Deformation according to holding pressure
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Fig. 6 Clamp force process of CASE 7
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Fig. 7 Clamp force process of CASE 8

/ .
SEme

=L

B
3l

I

e

Z P

uuuuuu

s an2a w838
nnnnn Sl L

Fig. 8 Deformations of perpendicularyCASE 6)

Deicction.

@l uhakons, Su st

1900
nnnnnn

) sosa,
Leva L

Fig. 9 Deformations of horizentality(CASE 6)



Moldflow& o]43% =

N4 A
) 4 qlnt,

Moldflow 8141 2% ARG Aol
455 =2A e

FA ) FR0) FES| BT fielt)

3 Wt A

pol

o i
o Mo

Fill time
=5.185[s]

0.0000

Fig. 10 The result of fill time analysis

3.5 Cooling system
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F7tete) W7l B84 /M. Fig. 11
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Coolant data
Cavity 52.2TC
Input Core 52.2°C
Reynold no. 10,000

Fig. 11 Configuration of cooling channels
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