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Low-energy injection molding process by using a structure with permeability
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An industrial 3D printer based on additive manufacturing technique sinters
powdered material into a mass that has a desired three-dimensional shape. In comparison to
conventional metal removing method, the printer realizes more complex shape and/or provides
sophisticated functions to mass. Permeability metal fabricated by the printer is also one of the
functions. In this research, energy saving in injection molding process was examined by applying
the permeable structure as an insert of injection mold. As a result, it is expected to realize more

effective energy saving than non-permeable structure and the amount of gas generated from the
molten resin during the injection process were estimated.
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Outer circumferential diameter : 70mm
Thickness of thin-wall  0.3mm
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Heater Tenperature : T ['C]

185/200/215/230

Moving amount of screw: X[mm)]

20/21/22/23

Injection speed - Vienr'/s] 16.1 ~160.9
Holding pressure [kefienr’] / time [s] 0/0
Coolmg tune [s] 20
Clanpmg force [tonf] 50

np : non-permesbl e structure (Conventional structure)
p : permeable structure
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Injection Molding

Resin/Temp.[°C] PP/220
Injection velocity[mmy/s] 100

Holding pressure[kgf/cm?]/time[s] 0/0

Cooling timef[s] 20
V/P switchover position[mm 17/15/13/11/9/7/5/4

HF (Hungry Feeder : Equipment of fixed-quantity feeding)

Rotational speed[rpm]
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