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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 Moldex3D, 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.
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Fig. 1 Injection model with delivery system for study
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(a) Result from Moldflow  (b) Result from Moldex3D
Fig. 4 Two dimensional CAE results of melt front

(a) Result from Moldflow  (b) Result from Moldex3D
Fig. 5 Three dimensional CAE results of melt front

Lo

ox
A ogt

SN

X
Me
2D 2 3

E
]_

AtE

e B2

e

ol

32

3.2 &M FHO| ERT 249 HIY FT|

2 ATNE AeEE 48 dxel 4
7 28l 27 WA A 2718 245
Atk ol% g8 WA Ao 278 WA 7}
B4 e el 91 FAE oE & e A
oJES] e A HYth 1n FAFAL
AL AolEe] AL #AA7Y HalA A
2 Ag As® AFF AvY el g Ay
o 2715 AL STk oled ARANA Mg 7

AlelE2] S {FAANAZ 4 9
g 24 ¥ F vt Fig 6l HAYY AE5&
2mmol Al 8mm7hA] W3l A] Moldflows} Moldex3D
2 AMdE SdFAE A F e &FF A
o] a3 F AC|EdAMY Ho] YEh} Qi)
Moldflow?] A<l Fig. 69 4%, Ay =7]
7t 28 W AFF Ade] tEu Aol EdA g
¢relo] =A Yerwttl oz Aue A77E A
AeE gHo] sttt |9 AFo| 6mmeold
A e ®azl glol dule Ao 3

>
r

rY
rd
o
W
N

Al AT dHE eI 3o o]& o= A
=9 A9 A7 FAHE A2FF Ade 4
& AelEd Agste v A HA FLe

350 /b= 247258 X /H 153 M55, 2006W

0

I,
ol

AARBEEL )tk Moldex3D] A& Fig. 6(b)ll 1+
Bt dEd AE 2mme] AVl ARE A
98l E Moldflow Ze} FASE ZAdg Holx
Atk Y T CAE AN G5F ¢F
g Aole EAsta gtk AFZ Ade] o)
80MPas |4 @& WY A&7 A dd T
A oM FAY wFHatn e Ha 9
HY 271 AS 3mm7HA 2 Vel

—o—Sproe

e '\ i Gate (1}

—&- Gate 2}

Pressure (MPa)
g B8 ¢
/ -

/

g e o el
[y Foes -——

$. 3

H 3 4 s K : §
Runner Diameter (i)

(a) Result from Moldflow

ol S PFUE
—o— Gate (1)
e GGate (2}

Pressure (Mpa)
/

Ruwmer Diarneter (um)

(b) Result from Moldex3D
Fig. 6 Required pressures at the sprue and gate for
fully filled in the cavity according to the runner
size

x|
=

3.3 B4 A7lof wE dE&ES & o

32 o Al FAFA HNT F, A
g Jbed Ha9 "y AviE ZASNAY o
U o] dye] A7zt 43 Aol YEhve B34
& Adsted S8 ZUUX gEY Pavt
Ark wEkA bie 2 Fo] 3mm ©]Fel AL
T AEAY CAE Z23g olgdle AHE £
& vn AESN FEFQ Ao st dy
9] Z71& ALttt

Fig. 7(2)%l= Moldflow® 3jA 3 2+ AFF A
o] A Tue F7 e WE AP EY
FEo] Yehudnt. 2FF

>
kg ol 50MPacl A



AN WY =79 HAHFE 9

120MPaZ T W Z} A9 Fr)o m et
U AlejEe] (T AlolE o] frAbdH
‘Gate 2°¢] ¢#HE guigh A Fel vetvtes F
W FESS BodFm vk A3 Fol FF
GHE $E2g9 Z2AL AE smmy HAYE At
gate A aFNM FEFoZ AYHE HIE
AdA veue FEE F, 3.8447%=E AT &
F= Horol ¢tdol 3w £Fo] FHA dowkth
ol AFE Mol ¢tdo] AW AME HL
gtgo] MeHo] X9 L7t FolAHEA T4
3 "éﬁé—r?e BAEFE7) Wi, AWe
A717F AAE GA FHujEle] o] & HEH
o] £X9 A¥FHo] FAAE F ot 23]H
G20l AA vegth olyd AL HY
9o A7I7F AW AYGME FFe] A
7] Wi B Al AY FE FEFF
o 2 4o F27F 2437 2l Ao

dEch AN HE s 2FF Ady ¢
#o] g0MPaoldt o222 due AFo| 4mm7tA

L ;3L & =L = A =]
' YFE AEE A¥sted stesivn 9d
o,
459 Pressure at Sprue
1 & S0MPa
434 -~ SSMPa
42
41
—~ 40
X s B 80MPa
o 38 g 9OMPR
S .
,i 3.7 4
5 3.6 4
£ a5
g2 s
344
3.3 4
324 e
e
314 *
30 T T T T T T T T T T T 1]
3 4 H 6 7 8
Runner Diameter (mm)
(a) Result from Moldflow
Pressure at Sproe
5.9 1 i 33MPR
s 40MPa e
58+ e ISMPA T, —
g SOMPA .
&3 5 S5MPa
< 6OMPa o
5.6 4 e
%; 5.5 L
g v -
£ 41 \\ Allswabls Shrinkago: £32 %
i . s
3 \\ o
o
52 \ e
L S JSUR—
51 ] S N——

y T r t
3 4 5 3 E ]
Runner Diameter (o)

(b) Result from Moldex3D
Fig. 7 Part shrinkage for the runner size

25 CAE A&

Moldex3D9] #14 Z 7} Fig. 7(b)oll Ve
Moldex3D2] Ao AE HAue] AEol 8§ mm¥
) F=&Eo| 533%C|BE o] £5FF o|FE HE
Hy e A Fo] FF A¥el rped MUY A
712 #ad 4 9t Moldflows} Moldex3D F 3
MEZaRgA k7 e AYFEFS 55
i Q7] Wi T Zzaddr oJFHe HAH
g dye ZdAsan o] F AFHE FAA dUY
37)7F & &2 AT Moldex3DA A 22 v}
thd Zt AFF e g dye F7]6
W $£252 2 A2 "AYe A7 E 9
SFZFo] AU 19 AIAAE F#Ael glel
Jebgth AFF dvke] ¢t#Ho] goMPazZ AljHE
= A FEoR AP s | A7)
E AZo] 4amm7HA & 7Hsdltta Bo Ao F
CAE #M =z ARE Z¥sH HY9 A
ol 4mmoldeld FEFS 4FEL dud 7w
3 arzieE & ¢ Auh

2

Ay

3.4 A2 133
719 2E

B Apoae ndE 248 3] A A=
AEAE CAE TZTI3Ql Moldflow, Moldex3D%t
CFD A& T2 732l Fluent?} Polyflow2 o]£-3}
o B4 st astFe Fe 334 ?‘ﬂwzi
48 lgla FAE v FE AGAR L2 wet
e Arthenius H2& wEta 7Hg gl s
=S dgde 13E AALEE Moldex3DOM A
AA = ABS FA9 FEAAXEE AL
[10]. Table 2% Moldflow®] {4 Z¥Z Ay AFE
o e nFH {F5FY FARZRE HoFi
=

2 #N Y 3

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

Frozen |Percentage of|Core Iayer Percentage of
Runner
. Layer |Frozen Layer| pDjameter | Core Layer
Diameter -
(mm) Thickness | from Runner | (mm) fror_n Runner
(mm) Size (%) Size (%)
3 0.07 4.6 2.86 96.4
4 0.09 4.5 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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