Design & Manufacturing, 163 A4z, 2022

Design & Manufacturing, Vol.16 No.04, 2022 ISSN' 2800-0323
S = =J 3T = = e
CO2 YZI2E2 XI5t ITE MYES| AEZH I5YZ
oHE! - o3
A= sha a7 A A st

Rapid cooling of injection mold for high-curvature parts using
CO2 cooling module
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Abstract: Injection molding is a cyclic process comprising of cooling phase as the largest part of this cycle. Providing
efficient cooling in lesser cycle times is of significant importance in the molding industry. Recently, lots of researches
have been done for rapid cooling of a hot-spot area using CO2 in injection molding. The CO2 flows under high pressure
through small, flexible capillary tubes to the point of use, where it expands to create a snow and gas mixture at a
temperature of -79°C. The gaseous CO2 removes heat from the mold and releases it into the atmosphere. In this paper,
a CO2 cooling module was applied to an injection mold in order to cool a large area cavity uniformly and quickly, and
the cooling performance of the injection mold was investigated. The product was a high-curvature molded part with a
molding area of 300x100mm. Heat cartridges were installed in a stationary mold, and CO2 cooling module was inserted
inside a movable mold. Through structural analysis, it was confirmed that the maximum deformation of mold with CO2
cooling module was 0.09mm. A CO2 feed system with a heat exchanger was used for cooling experiments. The CO2 was
injected into the holes on both sides of the supply pipe of the cooling module and discharged through hexagon blocks
to cool the mold. It took 5.8 seconds to cool the mold from an average temperature of 140°C to 70°C. Through the
experiment using CO2 cooling module, it was found that a cooling rate of up to 12.98°C/s and an average of 10.18C/s

could be achieved.
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Fig. 4 Assembled view of movable mold
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