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Fabrication of Cores for the Injection Mould with a High Cooling
Rate and Injection Molding Using the Fabricated Core
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Abstract
The objective of this paper is to investigate into the fabrication technology of cores for the injection mould with three-
dimensional conformal cooling channels to reduce the cooling time. The location of the conformal cooling channels has
been determined through the injection molding analysis. The mould has been manufactured from a hybrid rapid tooling
technology, which is combined a direct metal rapid tooling with a machining process. Several injection molding
experiments have been performed to examine the productivity and the validity of the designed mould. From the results of
the experiments, it has been shown that the proposed mould can mold a final product within a cooling time of 3 seconds

and a cycle time of 21 seconds, respectively.
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Fig. 1 Design of target mould
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Table 1 Results of injection molding analysis

£ Filled | Cooling | Injection | Clamping | Avg.
(mm) Time | Time | Pressure Force |Shrinkage

(sec) | (sec) (MPa) (ton) (%)

351 20 3.9 78.7 127.9 2.55

18.5| 2.0 7.2 78.4 131.8 2.61

33.5| 2.0 10.2 78.1 1243 2.64

48.5| 2.0 13.5 77.9 131.8 2.66
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Fig. 3 Results of injection molding analysis(Filling
characteristics, § = 3.5mm)
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Fig. 4 Variation of volumetric shrinkages according to
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[ Manufacturing of 15 Mould ]

Fig. 6(a) Manufacturing procedure of 1% step mould

CAM Data

Post Processing
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Fig. 6(b) Post-processing of 1* step mould and a
finally manufactured mould
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Fig. 7 Microstructures in the vicinity of the welded
regions
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Cooling Time = 15 sec Cooling Time = 10 see

F1g 8 Produced parts using the designed mould for
each cooling time

Fig. 9 Error map of final products for each cooling
time(Positional errors)
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Fig.10 Influence of cooling time on average errors of
thickness for ribs and side walls of the molded

parts
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Fig.11 Influence of cooling time on the degree of
HAZE
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