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The Effects of Packing and Cooling Stages on the
Molded Parts in Injection Molding Process

Bon Heung Koo, Hyo-Chol Sin and Ho Sang Lee

Key Words: Non-Newtonian Fluid (¥] 7%% %)), Non-Isothermal Compressible Flow (¥} %
L 9gr=4 §%), Double Domain State Equation (24 AlejulA 41}, Packing (2.9}
7A), Cooling(W8z+ #A), Cooling Rate(*§7+&), Gate Sealing(Al¢]E A7),
Density Variation (= % # 3})

Abstract

The behavior of polystyrene in the strip cavity during the packing and cooling stages for an
injection molding process is examined numerically. The mathematical model is based on the
unified post-filling model and finite element/finite difference methods are used to solve simultane-
ously the continuity, momentum and energy equations coupled to an equation of state. Simulated
results show that the density of the molded parts is lower in the core than at the skin, and that
the hotter the melt or the higher the packing pressure, the higher the density in the core. The
density variation during the packing stage comes up to 50% compared with the total density
variation. Also, the density variation after gate sealing and the effect of cooling rate on the
equation of state are negligible.
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Tabel 1 Viscosity model constants for PS"

n 0.260
r* (dyne/cm?) 2.501%10°
D (poise) 4.359x10"
Dy(C) 100.0
Ds(‘Ccm?/dynel) 2.3x10°®
Ay 27.45
A () 48.0

Table 2 Specific volume model constants for PS
(13)

Material PS S3200/Heochst

Cooling rate(°C /sec) 4.0 0.04

b1, (cm?/g) 0.988 0.973
be,1 (cm®/g-°C) 6.10x10~* 6.04 <107
bs,1 (dyne/cm,) 1.15x10° 1.38 x10°
b1 (CT7H 3.66x107% | 4.05x10°°

bys (cm®/g) 0.988 0.972
be,s(cm®/g-C) 1.49x10~¢ | 1.50x10~*
bs,s (dyne/cm?) 2.38x10° 2.03x10°
b4,s (T 1.10x10-3 2.54x10"3

bs(C) 112.0 87.4
bs(°C -cm?/dyne) 7.8x1078 3.3x10°®
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Table 3 Processing conditions for PS®®

Condition Casel | Case2 | Case3 | Cased4 | Case5
Cavity Thickness(cm) 0.254 0.254 0.254 0.176 0.176
Melt Temperature(C) 200 200 230 200 200
Fill Time(sec) 0.69 0.69 0.69 0.48 0.48
Hyd. holding Pres.(dyne/cm? 6.9x107 | 3.45x107| 6.9x107 | 6.9%x107 | 6.9x107
Coolant Temp.(C) 32 32 32 32 60
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bol by this study) and the experimental results.
Processing conditions are given as Case 1 in
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