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A Water-soluble Core for Manufacturing
Hollow Injection-molded Products
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Abstract

To manufacture a complicated hollow product without any assembly process, for example, the
plastic intake manifold, is difficult by the traditional injection molding method. The fusible-core
technique, which uses a low melting point alloy as a sacrificial core, was developed to solve this
problem; however, the limited selection of resin type and the huge capital investment have caused
this technique to spread slowly. In this work, a novel method is established that can produce similar
products without the limitation of resin type, as well as a lower energy consumption process. The
concept of the enveloped-core defined by a water-soluble core assembled with a shell is proposed
herein; it provides both rigidity and toughness to resist the pressure during the injection molding
process. The shape of the enveloped-core equals the internal contour of the designated product. An
insert molding process is introduced to cover the enveloped-core with a skin layer. Cut out the end
of the enveloped-core and immerse it into a water bath. When the water-soluble core inside the shell
is dissolved, the product with a special internal contour is accomplished. A tee-joint has been
presented to demonstrate how the proposed method can be utilized. The optimal ingredient of the
core and processing parameters are determined by the Taguchi method. The result shows that the



proposed product is molded successfully when the compressive strength of the core is larger than 3
MPa. In addition, the eccentricity measurement of internal contour of the tee-joint is down to 9.9 %
and the required time for the core removal is less than 60 s.
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KO: the designated product
K1: water-soluble core
K2: shell model, thickness=1.8 mm
K3: skin layer model, thickness=2.0 mm
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Parameters Unit Level 1 Level 2 Level 3
A (Binder proportion) wt% 10 15 20
B (Processing pressure) Bar 0.23 0.47 0.7
C (Processing time) min 30 45 60
D (Processing temperature) °C 120 150 190
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