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Frozen Layer Effect on Internal Cavity Pressure during Injection Molding

H. S. Lee” (Dept. Mech. Design, CNU)

ABSTRACT

Experimental and theoretical studies of internal cavity pressure during injection molding of a spiral tube cavity were
carried out. The frozen layer thickness and the evolution of internal cavity pressure were calculated using a commercial
software (C-MOLD). The evolution of the internal cavity pressure was recorded during injection molding of polystyrene into
a spiral tube mold. To explain the differences observed between the calculated and measured internal cavity pressure, a
pressure correction factor (PCF) was introduced based on the plane stress theory. This factor was determined by analyzing the
stress state in the melt and calculating the frozen layer thickness near the mold wall. The corrected and experimental
pressures have been compared to validate the applicability of the pressure correction factor.
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Fig. 2 Schematic of overall experimental setup

Table 1 Experimental processing conditionsTT

Con. S_hot Melt Injection Mold
Number | S1Z8 temp. speed temp.
[%] [°C] [cm/sec] [°C]
1 200 7.62 30
2 86.8 200 7.62 30
3 200 7.62 30
4 100 200 7.62 30
5 86.8 180 7.62 30
6 86.8 200 7.62 30
7 86.8 230 7.62 30
8 86.8 200 1.27 30
9 86.8 200 7.62 30
10 86.8 200 15.24 30
1 86.8 200 7.62 30
12 86.8 200 7.62 70
13 86.8 200 7.62 130
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Fig. 3 Schematic representation of the cross section of the
spiral typed mold cavity with mounted locations of
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Fig. 4 The effect of frozen layer on measuring internal
cavity pressure at a mold temperature of 30°C.
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Fig. 5 The effect of frozen layer on measuring internal
cavity pressure at a mold temperature of 130°C
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