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Abstract: In injection molding, the mold temperature is one of most important process parameters that affect the flow
characteristics and part deformation. The mold temperature usually varies periodically owing to the effects of the hot
polymer melt and the cold coolant as the molding cycle repeats. In this study, a pulsed mold temperature control was
proposed to improve the part quality as well as the productivity by alternatively circulating hot water and cold water
before and after the molding stage, respectively. Transient thermal-fluid coupled analyses were performed to investigate
the heat transfer characteristics of the proposed pulsed mold heating and cooling system. The simulation results were
then compared with those of the conventional mold cooling system in terms of the heating and cooling efficiencies of
the proposed pulsed mold temperature control system.
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Table 1 Injection molding conditions

Molding conditions Values
Melt temperature (C) 260
Initial mold temperature (C) 35
Injection time (s) 1.0
Packing time (s) 5.0
Cooling time (s) 10.0
Mold open time (s) 5.0

Fig. 1 Mold filling analysis model with delivery system
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Fig. 2 Locations of the cooling channels in the mold
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Table 2 Comparison of the cooling time for each case

Measurement pts. P1 P2 P3 P4
Conventional cooling (s) |12.06 |14.69 |17.35 |17.51
Pulsed cooling (s) 7.31 | 9.52 |11.85 |11.92
Cooling time reduction (s) | 4.75 | 5.17 | 5.50 | 5.59
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Fig. 11 Temperature variation profiles in the final cycle
at various temperature measurement locations
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