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The effect of the injection molding conditions
on the shrinkage of HIPS

H. P. Park, B. S. Cha, B. O. Rhee, K. I. Choi, B. H. Koo

Abstract
The shrinkage of the product in injection molded part occurs due to the volume change with variation of temperature
and pressure and is influenced by the processing conditions of injection molding. Mold designers greatly concerns the
shrinkage of parts for a high dimensional accuracy. In this study, bar type HIPS specimen with 15x19 grid on the surface
was tested. The amount of shrinkage of flow and transverse directions was examined with respect to the injection molding
conditions such as melt temperature, injection speed, holding pressure, mold temperature and cooling time. As the packing
pressure increased, the difference of shrinkage of both directions is decreased and the absolute shrinkage value also

decreased.
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Fig. 2 Product geometry and temperature/pressure
sensor locations

Table 1. Injection molding conditions
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Melt Injection Hold Mold | Cooling
Temp. Rate Pres. Temp. Time

T % | c/s MPa T sec

195 30 | 225 39.72 63 20

215 42 | 315 55.6 75 30

235 50 | 375 66.19 40

58 | 435 76.79
70 | 525
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Fig. 3 Optical measuring system for the measurement

of shrinkage

S
(a) Mold
Fig. 4 Photos of the Mold and part grids(x33)

(b) Part
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Injection Imolding conditions: Melt temp. 215C, Holding pressure 35.3MPa, Mold temp. 63 C, Cooling time 20sec

y T - T T
30 40 50 60 70
Injection Speed (%)

(a) Flow direction

80

0.7

0.6

4
@

Shrinkage (%)
e
>
L

2
T

02

70

0 s @
Injection Speed (%)

(b) Transverse direction

T
30

Fig. 5 Part shrinkage variation with respect to the injection speed
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Injection molding conditions: Melt temp. 215°C, Injection speed 50%, Mold temp. 63 C, Cooling time 20sec
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Fig. 6 Part shrinkage variation with respect to the holding pressure
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Injection molding conditions: Injection speed 50%,Holding pressure 35.3MPa, Mold temp 63 T, Cooling time 20sec
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Fig. 7 Part shrinkage variation with respect to the melt temperature
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Injection molding conditions: Melt temp. 215, Injection speed 50%, Holding pressure 35.3MPa, Mold temp. 63 C
Fig. 8 Part shrinkage variation with respect to the cooling time
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Injection molding conditions: Melt temp. 2157, Injection speed 50%, Hold pressure 35.3MPa, Cooling time 20sec
Fig. 9 Part shrinkage variation with respect to the mold temperature
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