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A Theoretical Study for the Filling Balance of the
Family Mold Using Variable-Runner System

Kwon-il Choi"®, Hyung-Pil Park®*, Baeg-Soon Cha’, Byung-Ohk Rhee**, and Bon-Heung Koo'

Abstract

In family mold, defects are frequently occurred by an excessive packing the smaller volume cavity during molding.
Although runner size could be optimized by CAE analysis or experimental data, the filling imbalance is hardly avoided in the
actual injection molding process by various means. Before this study, we developed a variable-runner system for balancing
the cavity-filling for three resins (ABS, LDPE, and PA66) in the family-mold, and examined the effect of cross-sectional area
reduction of a runner in the system. In this study, we examined the conditions of the pressure and temperature in the system
with a CAE analysis. We also analyzed the influence of the rheological characteristic of resins to the balancing-capability of
the system in order to help mold designers easily adopt the variable-runner system to their design.
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Fig. 1 Measurement position and variable runner
control system
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Table 1 Process conditions for the LDPE, ABS, and
PAG66

Resin
Proces Dimension | LDPE | ABS | PA66
conditions

Melt temp. deg-C 200 220 | 290

Mold temp. deg-C 45 40 95

Injection rate % 20/ 50/ 70/ 90
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Fig. 2 Viscosity as a function of shear rate for LDPE,
ABS, and PA66



Table 2 Modified cross-WLF mode} coefficients of
the LDPE, ABS, and PA66

Resin | | ppE ABS PA66
Coeff.
n 0.2354 0.3806 0.2538
T 124,420 18,090 614,000
D, 8.09E+11 | 1.69E+12 | 1.27E+13
D, 233.15 373.15 323.15
D, 0 0 0
A, 26.605 27.05 31.178
A, 51.6 516 51.6
Mo 250.0808 | 10292.72 | 91.0609
3. AN

FAEE CAE 4& AT ¥, FAHAFT
FHG 2=E A wE =Esdo dEe
FAFYTG 7Y RN, 2= FHE
AEQ gHdAM9 FFu= AdsHT.

31 3%
CAE @A Ao Alfgl HERYL Modified
Cross-WLF 2ol t}&3} o] Aeojdct

UL

n=—"/—"T"m
1+(n,7/7")"

1)

] 7]A 5, zero shear rate viscosity ©| 7 Th&3 #
o},

AT -D,) ] 2

b °Xp{—Az +(T-D)

Z A8 Ao 2 Fxo T E Fig 2
o ez, AERDA 9 A4+ Table 2 o
e ABS & A9 Aukgo] dA o] upe}
HAgubsl d4to] upE JYehuhal, PA66 & B, A
Gfo] FE3| dAsolgto] ddutsl &d/dol v
E}v}n]| LDPE & ABS 9} PA66 ¢} F3HEHE Bo)
32 o). oleigh Adketsl HA-S Table 2 o e}

27 . v — r v SRR

-
PYY L L)
a®®

26

Average Temperature (deg-C)

1 N 1 1
o.ne 910 0.12 014 018 0.18

Time (sec)

Fig. 3 Cross sectional average temperature for ABS
as a function of time at variable runner
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Fig. 4 Pressure drop ratio for LDPE/ABS/PA66 as a
function of rotation of variable runner control
pin
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