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A Study of Shrinkage Phenomena on Injection Molded Pa Metal Insert

ABSTRACT

Shrinkage behavior was investigated to obtain more accurate dimension of injected molding
parts for free and restricted shrinkage conditions. Various parameters for metal inserted injection
process, such as thickness of resin, holding pressure and time, mold temperature and restriction
condition of mold, were considered for the amalysis of shrinkage phenomena.

For mumerical analysis, MOLDFLOW software was used to find the deterministic parameters
of filling time, temperature, pressure and holding time. Also, experimental shrinkage effects
were measured through actual injection molding process and the resin thicknmess was under
controlled as 3mm, 5mm and 7mm for the shapes of plastic gear made of Polyamide(®A) and
Polyoxymethylene(POM).

The main parameters of these injection processes were found to be holding pressure, holding
time and mold temperature in the case of metal inserted molding.

F871&89 : Holding pressure(E2%), Holding time(EgAIZ), Shrinkage(+%,
inserted (F%4+Y). PA(Polyamide), POM (PolyOxyMethylene)
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Fig. 1 Holding pressure
profile

Fig,2 Control of
holding pressure
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Fig.3 Free shrinkage and Restricted shrinkage
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Fig. 4 Bottom Plate of mold
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Table 1 Injection conditions

Conditions \ Resin PA 6 POM
YrInjection Pressure 60% 60%
% Hold Pressure 40, 50, 60% | 40, 50, 60%
“Injection time Ssec Ssec
wHolding time 2sec 2sec
Thickness 3,5 7mm | 3,5 7 mm
*rMold ternperature |60, 80, 100C |60, 80, 100°C
Melt temperature 260 210T
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Fig. 5 Sample part

Table 2 Properties of PA 6 and POM resin”

B Properties Unit | PA 6 POM
Bending strength MPa 102 7.1~35.7
| Shrinkage % | 1.0~16] 18~21
140
El t % 70
onganon (] (170)
Tensile strength Pz 765 638_,
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Table 3 Personal resin data from experiments

PA 6 POM
Specif
PeclliC 0708 J/kg/degC| 2413 )/kg/degC
Heat
Melt
< 93179 kefcum| 11459 kg/cum
Density
Fjecti
jection 175 deg.C 135 deg.C
Temperature
&5 A T8 A 115
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