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A method for Thermal Control of Nano Injection Molding using
the Peltier Devices
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Abstract
The injection molding process has high accuracy and good reproducibility that are essential for mass production at low

cost. Conventional molding processes typically use the water-based mold heating and air cooling methods. However, in

the nano injection molding processes, this semi-active mold temperature control results in the several defects such as air-

flow mark, non-fill, sticking and tearing, etc. In order 1o actively control temperature of the molds and effectively improve

the quality of the molded products, the novel nano injection molding system, which uses active heating and cooling
method, has been introduced. By using the Peltier devices, the temperature of locally adiabatic molds can be controlled
dramatically and the quality of the molded patterns can be improved.
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Fig. 1 Schematic illustration of micro injection molding
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Peltier devices

Fig. 2(a) 3D-modeling of mold-core

Fig. 2(b) Real image of mold core
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(b) Diffuser shape
Fig. 3 FDM analysis with respect to runner shapes

Fig. 4 Assembly image of mold and mold core
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Heating

Fig. 5 (a) Heat distribution for heating process (peltier
voltage : 12V, 1min)

Cooling

Fig. 5 (b) Heat distribution for cooling process (reverse-
side peltier voltage : 12V, 1min)

Table 1 Experimental condition for injection molding

A B C
Heating temp. (°C) 100 100 120
Cooling temp. (°C) 80 100 80
Feeding temp. (°C) 200
Cylinder pressure 60kgf/cm?
Cycle time (sec) 63
Injection time (sec) 3
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(a) 100°C heating & 80°C cooling(Condition A)

(b) 100°C heating & 100°C cooling(Condition B)

(¢) 120°C heating & 80°C cooling(condition C)
Fig. 6 FE-SEM images of grating pattern with respect
to temperature variations of mold stamp
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