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Effects of Processing Factors on Filling Imbalances
in Multi-cavity Injection Mold.

C.M. Kang, Y. D. Jeong

Abstract

Almost all injection molds have multi-cavity runner for mass production, which are designed with geometrically
balanced runner system in order to minimize filling imbalance between cavity to cavity during processing. However, even
though geometrically balanced runner is used, filling imbalances have sometimes been observed. These filling imbalances
have historically been considered as result of uneven mold temperature and mold deflection, but it actually results from
non-symmetrically shear, pressure, temperature distribution within melt material as it flows through the runner system.
Filling imbalance could be decreased by modifying processing conditions that are related to shear, pressure, temperature
such as injection rate, mold temperature, injection pressure, melt temperature. In this study, a series of experiment was
conducted using Taguchi method to determine which processing condition influence as the primary cause of filling
imbalance in geometrically balanced runner system. As a result of experiments, this paper could present an optimal
processing condition to minimize variable that brings about filling imbalance geometrically balanced runner system

Key Words : Filling Imbalance (3% &7 %), Processing Temperature (‘4 32 ), Injection speed (A}24 =), Mold
Temperature (B & =), Injection Pressure (A}& ¢8), Taguchi Method (TH7#4 28 AEH)
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Fig .1 The experimental mold and runner lay-out

2. 38 0¥ ¢

Fig. 2 A4 2E RF 2L o)A Inside
Cavity ¢} Outside Cavity &= 718tz og #¥H&
ol A Utk AZXEE AU HUE T
3t Zetag £88AE U Uy FAR9
97K Akgo|l BFYsA BESHA €k g
Y AR, & F¥EY 18F ol £ BF

Ae 2y FURY FA BN vl
doden o Aego] F4HnR 22 4
SHIL, F=ve ZastA ok £ dAdgo] A
ol wet JuHoz A vRd T e
A HBz, ole 37 3 589 #34E
H% 27HA7T gEy 94RE we s2e

AR = 2 F(sprue)ol| A 7}7}-& Inside Cavity

7} WA % HE o)z o

Fig. 2 Behavior of filling imbalance due to non-
symmetrical shear distribution
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Table 1 Experimental conditions

Factor Unit Molding conditions
Mold
° ) | 55 | 60 | 65 | 70
Temp.
Melt
© () | 225 | 230 | 235 | 240
Temp.
Tnjecti
weetion 1oy | 40 | 50 | 60 | 70
Speed
Injecti
weetion oy | 40 | 50 | 60 | 70
Pressure

Inside Cavity 9 Outside Cavity 7+8} 3 &8
EE A)FH Zo] HFct.

%3 EF Y =(DFI)®



= ———V;———x 100 (%) (D

71A,
: S AivlEldA e JEE %
Wour: 9% sju|Eji X HEE FF

3.2 48 22 & o

Fig. 4 (a), (b) @, (@)= FH 24P I¥e F
AE HTd B¥LE, FARE, AESEE, A
o Wsle] wet WAt FH BEFIEE
Yehi glch 4742 i 2% {540 713}
= 2, § 5L AESE, MY, FELE,
FALEANN FAETYEET ZaTS &4 5 A
9. ¥4l Fhetd HdE xE 7}6}71) €
o Agge F7te A AEE Fa A7 8
t}. 28y Fig. 3 A BE AR Zo] Frlste
Adgel o3 A= HA F2dA HAR of
=AY olfde dAF TE vEUA €
g.© ojg Ze olfrZ frEAl FNINEE A
FAUFE AAste AL BY WFY ddFA
BT Mg o EFYY HEE 43
A ke ToR 1k RE, A2FRHog FAH
EFEEE #F2EA g€dx gdEn

m'l)l' e

|

¥

3.3 M JIYol 3t SX=EdY 4

Aol 23 AAE ugeE HYFY FHED
ol 7 4FE A vAE 4¥ AAE =&
371 A oA Z1Ee B 4¥E FYEA

riJ

O

£

SR 71Ee A BHE AE 4 Ut 9
geol ¢ AE Hehho) o AAEY ¥
42 AUz sHo] Feo JPAL Ha2 He

!

Non-newtonian Flow

iscosity

V

Shear Rate ———»

Fig. 3 Effect of shear rate on viscosity

- 56 -

25
23 o\_
R 21 —
o 19
17
15 : s ; —
55 60 65 70
Mold Temperature (C)

Fig. 4(a) Effect of mold temperature on DFI

35

30 \.
25
20

15 : '
225 230 235 240

DFI (%)

Melt Temperature (TC)

Fig. 4(b) Effect of melt temperature on DFI ,

40

35
*® 30 \\’\’

T 25
0 20 |
15 ‘
40 50 ‘
injection Speed (%) J

Fig. 4(c) Effect of injection rate on DFI

23
’\0——0\.

DFi (%)

55 60 65 70
injection Pressure (%)

Fig. 4(d) Effect of injection pressure on DFI



Z
e,
3
=
=4
&
fu

, BHEA,

Roleh?

S/N =-10 -log

[

l n
n—fzﬂ y.-zjl )

3.4 CHH J|Hol 28k &
24 27w 4% v
Fig 53 ol Uehie. 4=}
AEEEQ), FELE®@, FALEWD), AL
soz yupdh ole AE&ES 21 BF
BANIE BRYY Vg BE AR
A dge nAE Axolr] WEO R ARHT}

L

Main Effects Plot for S/N Ratios

A 8 [

-266

2790 4

274 4

SM Ratio

2278 4

-282 ~

Fig. 5 Effects of factor on DFI
4. 4 E

H&5A ABS & HFLE o ARE A 2

_57_

e 3ARTY 9T FE HYAR O
AYY A7E $U¢ A% e e AeR
9L+ Uk,

() 33 BFY=E FYLE, $ALE, S
&%, AEdHl FHE we gaEe ¢ 5
AT,

@ %4 ¥FY= 7P A 9FL vAE
4% ASE AE SEUS T 4 AR

7|

k-3
2

B dA3t= BA Y8 Brain Korea 21 A EHe]
A hol ols sPHJoW old ALY #HES
Az,

g

(1) John. P. Beaumont and Jack H. Young, 1997, “Mold
Filling Imbalances in Geometrically Balanced
Runner Systems” , Journal of Injection Molding

Technology, Vol. 1, no.3.

(2) A4S, 2y, ZdEA F9, 2003, Eg=
B Ags 3 drisle 3Y¥HEA |, =AME

¥ Qe A, pp.224-227.

John P. Beamont, Jack h. Young, and Matthew. J.
Jawoski, 1998, “Solving Mold Filling Imbalance in
Multi-Cavity Injection Molds”, Journal of Injection
Molding Technology, Vol 2, No 2, pp.47-58

John Beaumont, John Ralston, and Adam Shuttle
Worth, 1999, “Troubleshooting Cavity to Cavity
Variations in Multi-Cavity Injection Mold” Journal
of Injection Molding Technology, Vol 3, No 2,
pp-88-98.

David A. Hoffman, John P. Beaumont “Thermoset
Filling Imbalances in Geometrically Balanced
Runner System" ANTEC 2001, pp.844-845.

John P. Beaumont, R. Nagel, R. Sherman, 2002,
“Successful Injection Molding”, pp.228-230, 304
Ranjit K.Roy, 2001, “Design of Experiments Using
the Taguchi Approach”, pp. 369-404.

©)

)

®

©®

M



