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Foaming Injection Molding Visualization Device Construction and Foam
Visualization
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Abstract

Foam injection molding (FIM) has long relied on empirical operations due to mold opacity
hindering direct observation of foaming dynamics. This study establishes a visualization platform for
systematic FIM investigation, providing a foundation for future research across diverse polymer
systems. Using a custom-designed mold with integrated optics and pressure sensors, polystyrene and
CO: were employed to achieve simultaneous visual and pressure monitoring. Systematic experiments
investigated high-pressure FIM (HPFIM) with core-back technology, demonstrating the platform's
capability to capture fundamental process-structure relationships.

Key qualitative principles were established: In HPFIM with core-back processing, a critical
transition at 0.8 mm core-back distance triggered cell density increases from <60 to >4,500 cells/cm®.
An optimal core-back velocity of 33 mm/s was identified, with higher velocities causing pressure
rebound that suppressed nucleation. These findings provide qualitative guidance for process
optimization while establishing a robust research platform for future investigations across different
polymer-blowing agent systems.
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