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Influence of floating core materials on properties of injection molded parts by water-driven floating core assisted molding
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Abstract : To systematically investigate the influence of floating core material on the performance of parts by water-driven
floating core-assisted injection molding (WFCAIM), the lab-developed WFCAIM experimental platform was used to comprehen-
sively evaluate how three plastic floating cores with distinct physical properties, namely nylon 6 (PA6), carbon fiber-reinforced acry-
lonitrile-styrene-acrylate copolymer and acrylonitrile-butadiene-styrene plastic (ABS), affected the performance of WFCAIM parts
of short glass fiber-reinforced polypropylene. The results show that there is a significant correlation between the wall thickness and
its uniformity of the molded products and the Vickers softening point temperature (VST) of the floating core materials. The lower
the VST of the floating core, the smaller and more uniform the wall thickness of the molded products. The fiber orientation on the
residual wall thickness of the product exhibits a typical multi-layer distribution characteristic of "disordered orientation in the shell
layer-transitional orientation in the core layer-highly oriented orientation in the water channel layer". Although the floating core
material has no effect on this multi-layer distribution, it significantly affects the fiber orientation at various positions along the axial
and radial directions. The lower the VST of the floating core, the higher the orientation degree of fibers at the same positions along
the axial and radial directions under the same process conditions. Besides, it is also found that the lower the VST of the floating core

material, the better the tensile properties of the molded products. Compared with products molded by PA6 floating core with a VST
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of 170 °C, the tensile properties of products molded by ABS floating core with a VST of only 94 °C are improved by 17.0%. The

findings reveal the influence mechanism of floating core materials on product performance and can provide a theoretical basis and

experimental support for the selection of floating core materials in WFCAIM process for short fiber-reinforced polymers.

Keywords : water-driven floating core-assisted injection molding ; floating core material ; residual wall thickness ; fiber orien-

tation ; tensile strength
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Tab. 1 Physical properties of materials used in floating core
°C

Vickers softening Thermal defor-

Materials . Melting point mation temper-
point temperatures
ature
PA6 170 220 160
ASA-CF 108 210 110
ABS 94 200 87
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Tab.2 Crystallinity of products formed with different floating cores

Materials Mold layer Core layer Water channel layer
PA6 52.65% 53.11% 45.97%
ASA-CF 47.12% 48.25% 43.91%
ABS 57.94% 63.35% 48.28%
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Fig. 12 Effect of floating core material on tensile properties of part
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