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Study on the Reduction of Food Fabrication Time in Additive Manufacturing
Process Using Dual Nozzle
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Additive manufacturing requires a relatively long time to fabricate complex three-dimensional (3D) structures or parts with
more than one material. For additive manufacturing processes, production time and precision vary depending on the
fabrication conditions. In this study, we developed a food additive manufacturing process of the material extrusion method
type using a dual nozzle. In addition, we observed the change in the cross-sectional shape of the discharged food line
according to each fabrication condition. By using a dual nozzle, the structure was fabricated under conditions of relatively
high precision for the outer wall and relatively low precision for the infill, thereby shortening the production time. Through
this process, it can be expected that the production time will be shortened in the food field, while the appearance will be of
good quality.
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Fig. 1 Photograph of dual nozzle multi-rate simultaneous extrusion
additive manufacturing system
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Table 1 Cross sectional shape according to the fabrication conditions
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Fig. 3 Schematic of heat transfer process
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Fig. 4 Experimental results of line width for feed rate
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Fig. 5 Hollow cylinder stacked with case B (¢ 20 x 10 mm)
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Fig. 6 Experimental results of line width for feed rate according to
the fabrication conditions
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Table 2 Experimental conditions

Parameter Value
Dy [mm] 0.97 0.78 047
Vy [mm/min] 300-600 600-1,250 1,000-1,250
@] [mm3/s] 4.77-23.85 4.77-9.54 4.77-9.54
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Fig. 7 Experimental results of selected data from calculated data (o:
4.77 mm’/s, o: 9.54 mm’/s, A: 1431, <: 19.08 , =: 23.85)
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6 Layers

10 Layers
(®)

Fig. 8 Fabrication results according to the resolution; nozzle diameter:
(a) 0.97, and (b) 0.78 mm

(b)

Fig. 9 Geometrical shape of fabricated chocolate with different
nozzle diameter (30 % 30 x 5 mm)
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