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An Application of CAE in the Decision of Optimum Runner Size
in Injection Molding

June-Min Kim, Min-Young Lyu, Sang Hun Lee, Jong Won Lee, Han Sub Hwang

Abstract

The delivery system such as sprue, runner and gate is a waste of resin in injection molding operation. In this study the
reduction of runner size has been investigated using injection molding CAE softwares, Moldflow and Moldex, and
commercial CFD Softwares, Fluent and Polyflow. To verify the computational results experiment was performed. There
were three considerations in deciding optimal runner size in this study: minimum pressure at the gate that makes resin
fully filled in the cavity, minimum runner size that compensates shrinkage of resin in the cavity, and frozen layer
thickness formed in the runner during injection. Through the computer simulations the optimal runner size that satisfies
those three considerations has been decided. Although the computational results among the softwares were slightly
different, it was enough to predict, the optimal runner size. The previous runner diameter was 8 mm and predicted optimal
size was 5 mm. This was verified by injection molding experiment. Thus, the way of CAE application in deciding optimal
runner size adapted in this study would be appropriated.

Key Words : Injection Molding, CAE, Delivery System, Runner Size, Shrinkage, Frozen Layer Thickness

1. M B ATH3~4].

£ wRdAE AN 4PES m Fojn

AFEALELE 889 A8 1%, ngtew 4 A2 AEIN HH Ay 7B AAs =0
st shE 2ol AR Q= dMulg g F CAE 9 &8 sl A7 8t} CAE 3
UAA Fe2g AES s Uyt 43 Ao M= AMEAE A8 CAE Z2 ¥ oy
7b AHlE tez F9d wi= AFF (Sprue), o 2} /4439 CFD (Computational Fluid Dynamics) =
Y (Runner), 22]3L A0l E (Gate)2 T Hoje 2a8E& Hds AME 3T 283 B A
FTEHAGAI A8 (Delivery system, ¥  Feed A ARG e r HASE A AE A
System)= &3t AwE <to g AGHT, 21 & Tt AF sk
olHF FEAY AAuE APE 94E F
BEAA HAY 4 A A Hold AAs) 2. CAE &l % &

A Ao 22y AABSA HE Ao 4] A

steol A EA APAY FHS FA H= A 2.1 s 29l U CAE i =23
-7k A2, “]'?/Vﬂ TEAHOE §EHAYE AAH Fig. 1 & ¥ 79 AM8d AYFe] RS o}
o A71E Hisl ste A M wEAsidn ER AL T o] ZHE APz o] Eyjlez 1Y

LoAgdoietn 2oy
2. A3 Az DM A}.o} X
#owal Azl gl eta 38 AA g
A 714 71 & A7 24, E-mail: mylyu@snut.ac.kr

- 363 -



e FEHGA LY (Delivery System: 2FF, @
v, Ale]E)e] 3A vEhd ok AFFY B
FAE 2 mm ol 7t2¢ AE2E Z+7F 407.6 mm,
335mm ©}t}.

CAE 34 =28 A4 $89 AFA
= Fo17] St F 7le] A& E CAE Software
3l Moldflow ¢} Moldex, 222 ¥ 749 A&
CFD Software 91 Polyflow 9} Fluent & A}-£3}3it}.

Fig. 1 Injection model with delivery system for study
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Table 1 Injection molding condition

Stage 15t | o | 3 | 40
Stroke Position (mm) 451121 8 | 5
(Start from 54)

* [njection Speed (%) 50| 80 {70 | 65

Pressure (bar) 50 | 80 | 75 | 60
Injection Temperature (C) 240
Mold Temperature (C) 33
Holding Pressure (bar) 80

Holding Time (sec) 2

Holding Stroke Speed (%) 30

*. Represents Percentage from Maximum Speed of
Machine
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Fig. 3 Two dimensional CAE results of melt front
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Fig. 4 Required pressures at the sprue and gate for
fully filled in the cavity according to the
runner size

3.3 B9 37|10 E dEF2 FF O

32 Aol AuEd &d F3 8198 F 4
4 7bed Ao 99 AVIE ARG 1y
ool Ry A7 Y Al dEhte dEe
& Aojsted FEE A7IR1A AEE Zavt
At w2 dye] A Fo] 3 mm oAkl A 5ol

T A}2AY CAE ZEI¥e o8 Ay #
2% v@w AEID ST Ao =3 Y
8 A71E ArtEid

Fig. 4(a)°l Moldflow 2 sjA&t 2t =32 A
creo] elE oA e =79 u_};a HE T
FEol ettt @ Fo] &Fl s +
59 242 AF 8 mm 9 FUE A g3 A
A YA FEoz 4P APzANN U
e 25 = 38447%% 31T AR A H
& 7he®d &FF Ade ¢¥o] 80 MPa o]} o
22 #yY A&l 4 mm AR E dE AES

Agsled 7estca daEnh Moldex 9 A3
M dAYe AFol 8 mm 4 W FHE|
533%0| B2 o] #%F oldz HE HU9 A
] %Ee A¥e] s WV AV|E A9
21t} Moldflow £+ Moldex 5§ 32} SLE 1WA
7t g2 AY FHFE dFstn 7] "o
T adqA &5 FAg ddiE 443
| ¥ 238 FoA v Ar7k & £
3t th Moldex 841 A3 AFF Aol ¢
0 MPa 2 A#HE= FFAN FFELE 4
g #ue ArVie AFe] 4 mm A= 7}
I Bo] Av} T CAE 34 ZTzdel 3

B #@ule] xEo] 4 mm o]Ateold <%
HES ded e 27g g Atk

=3

o4
e

>

8 olr o =
wH oo oft LM

s oo o 0 ki1 DN
oX, ofy

il

_0|-1_|‘

Shrinkage(%s’

3 H s 6 [ s 3 A 3 H 7 8
Runner Diameter {(mm) Runner Diameter (mm)

(a) Result from Moldflow (b) Result from Moldex
Fig. 5 Part shrinkage for the runner size

3.4 #4o 13E ol E ¥ HFY
37|0| 7:17(1

B d3oE n3d BAE 37 fEA AL
#4844 CAE =213 Moldflow, Moldex ¢}
CFD A& T Z 132l Fluent 2} Polyflow & ©]-&
e BA gl nded dgdte u3E A
AL ETE Moldex A A X3 ABS 419 #+%
AN EEE ALIPY(5).

oM 228 HA3E gde AAE= FHL
Z e 94F FUHEEo|tl Table 2 © Moldflow
FNAHAE Jeglle Aoz dy A wa
13E% 559 FAZEE H9FL ok °
YW AEo) 4mmS §mmY W) &5 F¥o A
2 0% FARIY FA9 fF AALEE 1439
°C (Moldex ollA AAE I e F& AAL2E)E
a 7FRE u ndtEe] FAE 247 0.09 mm ¢
0.185 mmi %H-‘ﬂ AEol E45 18 E A

=48

IU

UrE}‘ka} AL Ade AV} FLFE Te

el A X* W3 g (Shear Rate)7} HA HdHd
*M LE7} A5E7] Wt Ave HFo)
ARFE 18z FA AANYG FEFH 13
Zo w&e A A& #ARlel LASA

- 365 -~



o == A

Table 2 Thicknesses of frozen layer and core in the
Runner - predicted by Moldflow

Frozen Percentage| (e |Percentage
Runner of Frozen | 14 of Core
Di Layer yer
iameter Thickness Layer fr9m Diameter| Layer fr‘c?m
{mm) Runner Size| (py [Runner Size
(mm) mm.

(%) (%)

3 0.07 4.6 2.86 96.4

4 0.09 45 3.82 96.5

6 0.135 4.5 5.73 96.5

8 0.185 4.6 7.63 95.4
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