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Filling Imbalance in 3 Plate Type Injection Molds with Multi-Cavity

D. K. Je (Mech. Eng. Dept., PKNU), Y. D. Jeong (School of Mech. Eng., PKNU))

ABSTRACT

Injection molding is the one of the most important processes for mass production of plastic parts. Usually Injection molds
for mass production are constituted to multi-cavity runner system to manufacture the more parts at a time. To uniformly fill to
each cavity, multi-cavity molds are designed to geometrically balanced runner system. However, in practice this is not the
case. The previous studies by Beaumount at.[2] reported that filling imbalance occurred by thermal unbalance on the mold
and viscosity variation of resins and so on. In this study, we conducted experiments in order to know the causes of filling
imbalance for 3 plate type mold with 8 cavities. We presented a new so called 4BF mold(4Plate Type Balanced Filling Mold)
to improve filling balance. We conducted a experimental injection molding to verify a efficiency of the 4BF mold. In the
results of the experiment, We could confirmed the possibility of the 4BF mold.

Key Words : Filling imbalance (3 £33), Runner system (2]t} A]2=®l), 3 Plate type mold (3 ®l] 7418 & 4), (PP
Zyzgdd) ABSetA Y =y EY BEldA A8 )

1. ME oz dygsted 1 dytel] el nAFUCE. = 3
o 7AE S T EudE c¥FLE 9
ke AAHE S ke A2 S dA AEE A Z2stzl HAstd vdTEY TEEFVE 7E 5+ 9
W FAS Suigskr] faiAs 4 el A = A 4 Y FHFHUEBF type)d AETRE
AEHe AFES 43 5% 70 a7d9Y. o Adardem o) Fao FFFHA W FELS
&2 kls &4 WHs7] fEAe 4 suiE AFe7l A dEE 3¢ AR LHEFRY
pEAgE e 2 AUEE fA o 8, w AE AT & Stk & AzEe §F AFR
& 2z AuEe Mo Fda Y4 AT AEHG Wo4BF | GolMe FEF e i FAYgEH
A s oF g}, Aot oh4 HHIEE Bheld (Hot Runner)d 4
v, 718EE #9E e HuAl=g{1] of dgt gFTdA daf A7 Ao,
g e oF AuE g@elgtn steln FH A
A9 #d BEEEE £ 4 A2l o™ F 2. 012
AEgHo] T A 1997 | ol Hel= T4
o= WA gkgtort I o]F o] Beaumont % 21 TAFSA HEHs
[3.4,5.6.7]o & T4 wEE =io] 9lotr}, Ea2d AR £ 5 SES AIdE
ol Ao] AFATE WEE AL HS £} 9l reofl whel Aol wakAl "ok, AAHA HEzd
& é:!%‘o]q o iz rzoh Hekdavh AW A vtz
Bodpo e vlatehy 29 e guAaa +9 HAegi(Shear Thimning)d g YeERdch,
Blo] ol 3 ojFAd FR[BloMY A 2R AMEdREAl FAEER oo (DA E
age YesAg PP(PolyPropylene),  ABS Cross 202 uEpd 4 glox
(Acrvlonitrile Butadiene Stylene) TX|& w4

752



7
T B — (D
o ¥
1+¢ pr 3
A7|M, n CIETR= RN
/ Ao &=
T % HAAGe A9 A3
Aol gk 2% A4 E )2 WLF A& o
83 To & Abgste] vepd 5 ooh(3)
T, A4+ Dy lez
(A (T-D3)]° e (2)
o7|A Tb: 2% WAE
T - Aélﬁocl _Q__r_‘_
MAzww“ﬂHﬂﬂﬂﬁW
Dt : :GL ;dL 74]_'_
AR Aol x| Ao ] Ho] 2%
2.2 BLujel Mctg HE oSt SHEAH

*
Secgraint ¥ Ssnmer

Py imazy Sy ‘ ¥

Fig.1 Filling  imbalance  according to  flow

variation in runner

Fig. 1 o4 F2i die] 32 A9 §-%
Fefel A 2y FARA ) BE( )9 By
AR M2 A& ( ) 4ET Aol7h Adrk. ol
Hehgo]l AAHE ko] (DAl Hug WA 3
B2 oy R el Ao WO%EE TR 5ol A ¢
fredennt ey f%o Edys uepdc.
maka] Fig. 1 o)A TZ]-n' 2 EWFI(Track
effect)ol wel WFa~2E 325 20 FHd:
AulElof = whe] F4 5! l €3],

M =9

oo} Fof
7} el=

Rowl . (b)2Et QOI 2 A ¥
= udgalo os o] TAKR
A Ak,

(b) Runners with secondary branch
Fig. 2 Various of runner system

Fig. 3 Cold runner system for filling balance in 3 plate

mold
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Fig. 5 The relations of DFI and injection rate

422 A 2xo WE M 24ET

40 1 —— ABS
35 F —m—PP
30

3 25|

—- 20 r

o

o 15 r
10
5 .
0

220°C 235TC 250C
Melt Temperature( C )

Fig. 6 The relations of DFI and meit temp.

Fig. 6 & 7 lit‘- o} Hajo| ulZ DFI gk
Bl Ao2M, FALLT 2555 DFI g2 7
Epai S U °‘f} oj FARLT FEFE T
2] FEsdol ME Antelar Atz dct
4.2.3 4BF =0 et E4ET

Fig. 7 & #aZAL oz sjHal 4BF H =0
oqgt gHE °*°H.i/l s ABS FAE Yo
AFg Ang Jepd Zolup, A9 AdddzAe



FALE 220C, A& 40%. A}mm 18 =8
”4“@ 4BF B o) o3t &= BRFLL: Fig.
7 3} 2o} Yehdrl. €71, B BroAs )
9 3 Wl F39 ZZ‘] B8 Aol Mg o]
9_3]\3% 9]:‘ ~7]-]l:|]E]0“ ']EFO) ]Eloi DRI %}:01
oF 9~ 1404 = \/]—E]-‘;,{-c]—. o] z;:])\}g ASLEZE

o
SRl oo FHEge] HFYol o
Aozt

—

—— 48F Mald
—i— 3Plate Mdd

8 8 &8 8

DF1(%)

40

Injection Rate(%)

Fig. 7 DF1 for 4BF mold and 3plate mold

0
Y
M

2
X

= 2
P
)
lo
it

W

%

(2

el

2
OIF @ 4
& dn o,

oX ol
ofh

F-?J__IJ\)

fu

<

e

>

w
2

iy lo e
.E, m{]I ELI
0 o

ald

ot o2
_?L«

BNoxg oft

a Y
2

shol

4
30
58
o

B AFAE o
At

) #yFHl 7EER FHEFRE AHd
4BF =9 7hsAd & #olakaich

2) ABS FA PP A0 M FTAETHL
(DF7F B gho s 5 H ol AA ekt

3) FARLLT) A ABS PP %]
DFI gt 7+Aa8ls

o 72 AHAE ¥4

L Y95, wed
i
pp.224-227,2003

2. John Beaumont, John Ralston, and Adam Shuttle Worth.

"Troubleshooting Cavity to Cavity Variations in Multi-
Cavity Injection Mold” Journal of Injection Molding

FH.483my HAEE
Qlefuld

N

755

Technology, Vol 3, No 2, pp.88-98, 1999,

3. John P.Beamont, Jack h. Young, and Matthew. J.
Jawoski, "solving Mold Filling Imbalance in Multi-
Cavity Injection Molds"

Journal of Injection Molding Technology, Vol 2, No 2,
pp.47-58, 1998,

4. Louis G Reifschneider, "Documenting Flow
Segregation in  Geometrically Balanced Runner”
Antec 2001, pp 3356-3360, 2001

5. John P.Beamont and Kelvin Boell,"Controlled Balanced
Molding through New Hot Runner Manifold Design",
ANTEC 2001,pp.932-936, 2001

6. ohn P.Beamont, Jack h. Young, and Matthew. J. Jawoski,
"Mold Filling Imbalances in Geometrically Balanced
Runner Systems ", J. of Reinforced Plastics
and Composites, Vol.18, No.6, pp572-590, 1999 .

7. Health E. Casal ©F and Timothy Miched, "Process
Window as Effected by Shear Induced Flow Imbalance
in Multicavity Mold", ANTEC 2001, pp.3112-3115,
2001.

8. John P.Beamont, "Revolutionizing Runner Design In
Hot and Cold Runner Mold", ANTEC 2001, pp3680-
3687, 2001.

9. (F)oldel=, & APA AbEA N AT
2003



