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In a large 3D printer when the cooler, which cools the filament, acts in one
direction, the area directly exposed to the cooling is cooled to the proper
temperature. However, the cooling effect on the opposite area is relatively less. It
was found in experiments that filaments with a thickness of over 2 mm exhibit the
cooling problem in one directional cooling. Consequently, cooling was
performed to prevent the flow-down and to produce firm support leading to an

improvement in product quality in extrusion. Further, the lay-up of a 3D printer

Cooling
Flow analysis
Heat flow

with five guides combined with a duct was achieved. Analysis showed that the
improvement in the cooling effect enables stable extrusion and lay-up and thus,
reduces fabrication time.
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Table 1 Experimental boundary conditions for the analysis
Apply item Condition of application
Filament size 06mm‘ 1mm‘2mm‘4mm
Filament temperature 200°C
Cooling temperature 40°C
Wind speed 3 m/sec
Table 2 Temperature result according to filament size
. Front Back side ‘ Difference
Size
Temperature (°C)
0.6 mm 106.0 140.0 34.0
1 mm 112.0 154.0 42.0
2 mm 113.0 179.0 66.0
4 mm 117.0 192.0 75.0
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Table 3 Specifications of the non-contact temperature measure-

ment
[tem Performance
Temperature range -32~760°C (-20~1440°F)
Accuracy +1% or +0.75°C (0~760°C)
+1°C £0.07°C (0~-32°C)
Repeatability +0.75% or £0.75°C (0~760°C)
+0.75°C +0.07°C (0~-32°C)
Resolution(display) 0.1°C (0.1 °T)
Response time(95%) 300 ms
Spectral range 8~14 um
Configurations HOLD, °C/°F, Offset
Software Optris connect report software

Table 4 Temperature result according to filament size

) Front ‘ Back side Difference
Size
Temperature
0.6 mm 102.0-103°C 140.0-142°C 38-39°C
1 mm 108-109°C 154-156.0°C 46-47°C
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5 Result of temperature measurement when 0.6 mm and 1
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(a) One way cooler (b) 360° cooler duct

Fig. 13 Equipment comparison of existing and development

(a) One way cooler method (b) 360° cooler duct method

Fig. 14 3D Print comparison in one direction and 360° direction
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