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Design of Cooling Module with CO, for Rapid Cooling of Injection Mold
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The design of the injection mold cooling system is important. The cooling time consumes 70-80% of the injection molding
cycle, so a well-designed cooling system can shorten the molding time and improve productivity significantly. Recently,
many studies have been conducted for rapid cooling of a hot-spot area using CO; in injection molding. In this study, a
cooling module based on CO, was designed and manufactured for uniform and rapid cooling of an injection mold with a
large cavity, and cooling characteristics were investigated through experiments. As the CO, supply pressure increased, the
cooling effect increased significantly, while the cooling uniformity decreased relatively. In the case of using the heat
exchanger, the cooling effect increased by 10°C on average compared to the case without the heat exchanger, whereas
the effect on the cooling uniformity was insignificant. When the CO, was injected from both sides, the cooling effect
increased by approximately 8°C on average compared to the case of injection from one side, and the cooling uniformity
was approximately 10% higher. By using a heat exchanger and applying CO, bidirectional supply, a cooling rate of up to

5.78°C/s and an average of 4.9°C/s could be achieved.
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