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Reduction in Injection Cycle Time
Using a Milling-Combined Laser Metal Sintered Mold

3

Yoneyama, Takeshi*'/Kagawa, Hiroyuki*'/Suehiro, Yoshiaki*'/Abe, Satoshi**/Miyamaru, Mitsuru*

By composing a cooling channel just near the mold surface using the milling-combined laser
metal sintering method, cooling during injection is promoted and the cooling time is reduced. In
order to evaluate this effect, a cone with ribs inside the upper part is picked up. A spiral-cooling
channel is fabricated along the side surface of the mold core and also between the ribs in the up-
per part. To compare with this, a steel mold with machined baffle channels was made. The diame-
ter of the upper part of the molded cone was chosen as an evaluation dimension. The temperature
on the upper surface of the core is kept low at around the cooling water temperature in the case
of sintered mold during the cycle of the injection. On the other hand, the temperature on the up-
per surface of the steel mold increases far higher than the cooling water temperature. Cycle time
for the same shrink ratio in the upper part of the molded cone was 25 s in the sintered mold and
40 s in the steel mold. Owing to the cooling time reduction, cycle time of the injection molding was
reduced 35% by using the sintered mold with cooling channels. Simulation is available to evaluate
the mold temperature distribution and is useful for improving the arrangement of cooling chan-
nels in the process of mold design.
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Table1 Injection molding condition

Resin POM
Cylinder temperature 190C
Molding time 7s
Injection pressure 98 MPa
Hold time 1 2s
Hold pressure 1 118 MPa
Hold pressure -
Hold time 2 2s
Hold pressure 2 59 MPa
) Core 60C
Cooling temperature - .
Cavity 60C
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