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Shrinkage in Injection molded Part for Operational
Conditions and Resins

J. H. Mo, H. J. Kim and M. -Y. Lyu

Abstract

Shrinkage of injection molded parts is different form operational conditions of injection molding such as
injection temperature, injection pressure and mold temperature, and mold design such as gate size. It is
also various for different resins which have crystalline structure or not. In this study part shrinkage was
investigated for various operational condition and resins; PBT for crystalline polymer, and PC and PMMA
for amorphous polymer was used in experiment. Crystalline polymer shows higher part shrinkage by about
three times than amorphous polymer. Part shrinkage increased as injection temperature and mold
temperature increased and injection pressure decreased. Part shrinkage decreased as gate size increased
since the pressure delivery is mush easier for large gate size. Part shrinkage according to the gate location
was that the position in the part with close to the gate showed large shrinkage and this phenormenon
might be occurred by residual stress.

Key Words : Part Shrinkage, Operational Condition, Injection Temperature, Mold Temperature,
Injection Pressure, Gate Size
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¢) Specimen with holes
Fig. 1 Shapes of specimens and location of gate for the
measurementof mold shrinkage
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Fig. 2 Schematic drawing of cassette mold for injection
molding of specimens
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Table 1. Injection molding conditions for the molding of test

specimens
lSpecimen Resin Mold hjection Pressure
Polymer
Shapes [Temperature¢'C)¥Temperature(’c) (kgdad)
Bar * 45, 6975, 930
P Dis*™| 260,280,300 69735, 8525, 10075
ol 8525
Bar 465, 6975, 930
PMMA Disk 230, 250, 270 40,60,80 697.5, 8525, 10075
Hole 8525
Ber 463, 6975, 930
PBT Disk 240,250, 260 6975, 8525, 10075
Hole 8525

* . Specimens with bar shape
** : Specimens with disk shape
*x* . Specimens with holes
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(b) PBT and Bar specimen
Fig. 3 Shrinkage for the injection temperature
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(b) PBT and Bar specimen
Fig. 4 Shrinkage for the mold temperature
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Fig. 5 Shrinkage for the injection pressure
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b) PBT and Hole specimen
Figure 8. Shrinkage for the hole position
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