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Flow Analysis to Determine Runner Balance in Family Injection Molding

Hyun-Pil Kim*, Yohng-Jo Kim**

{ Abstract !F —

Family injection molding of plastic is widely used to enhance productivity. Runners for molded products in fami-
ly injection molding have to be balanced so that each of the products is filled completely at the same time. In this
study computer simulations were performed to determine balanced circular section runners in family injection
molding with two cavities, where each of the cavity shapes is like a case. It was found from the computer simula-
tions that runner balance could be fulfilled only by modifying runner diameters. But in order to get more quality
molded products, other process factors such as flow length, flow resistance, shapes of products, and ete. should be
taken into consideration for the design of a family injection molding process.
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Fig. 1 Examples of runner types for multi-cavities
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Fig. 2 Multi-cavity and flow mechanism in the family injec-
tion molding
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Table 1 Thermal properties of the plastic (PP: LK301)

Melt density 748.09 kg/cu.m
Specific heat 2577.0 Jkg/ T
Generic shear stress (Max.) 0.25Pa -
Generic shear rate (Max.) 100000 1/s

Min. melt temperature /Max. 195 /235C

No flow temperature 138¢C

Viscosity (temperature 235C) 231.6 Pa.s

Parallel shrinkage 1.240200e-001
Perpendicular shrinkage 1.261600e-001
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Fig. 3 Cavity filling patterns in the injection molding
of the family mold type with two cavities
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Fig. 4 Cavity filling patterns in the injection molding
of the family mold type with two cavities at fill-
ing time of 1.03 sec
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Fig. 6 Change in injection temperature in the left
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Fig. 9 Change in injection pressure in the right
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right cavities during the injection molding process

=9l 09} -2 g 2 FE SRR fo

% vebigiet. Fig. 10944 ¢
H1.09% & 48 A& v}
Wz gkekont us} ’\Ml G A M $E (volume

shrinkage) & 24317] 9% E<H(packing pressure)

FHGANN &5 Aol bE BATF AU ES
F k. webd dFo] gad W7t 25 AvE ¢
+& AHE fEg ASHN o B2 2

rlr ne

9 (over

Fig. 11 Balanced runners in the injection molding with
two cavities



A FA7A A A8A A6E 1999, 12.

0.8 e " ‘ right runner( ©7)

left runner(6)

.

02 L 1
| h

0 0.5 1.0 1.5
Velocity(m/s)

-
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Fig. 16 Relation injection pressures in the left and right
cavities in the family injection molding with two
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Fig. 17 A product molded by the injection molding
process of the family mold type with two bal-
anced runners
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