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A Study on Development of Three-Dimensional Chocolate Printer
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In this study, we developed a 3D chocolate printer and studied the conditions needed for chocolate printing. Because
chocolate is a mixture of cocoa mass, cocoa butter and sugar particles, its properties vary with temperature, and care is
required in melting and extrusion. A chocolate supply unit is composed of a heating block and a syringe pump. It is
integrated with a 3-axis linear robot. In order to be more accurate than the existing 3D chocolate printer is, the system was
configured so that the printing line width became 430 um. Printing performance was studied according to various
parameters. The condition needed for printing lines with a stable width was discovered by the experimental design method
and has been confirmed by a 2D line test. These 3D printing experiments showed that it was possible to build a 3D shape
with an inclination angle of up to 45° without support. Further, chocolate printing of a 3D shape has been successfully

verified with the developed system.
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Fig. 1 Heating block for chocolate melting
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Fig. 2 Schematic of 3D chocolate printer

Fig. 3 3D chocolate printer
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Table 1 The polymorphic forms of cocoa butter'

Form Crystallization Melting range Stability
14 >16.9°C up to 16.9°C Unstable
o From y up to 23.8°C Unstable

B 16.9 - 22.5°C 15-29.4°C Semi-Stable
B 22.5-33.6°C 20 - 35.0°C Stable
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Fig. 4 Line test result
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Fig. 5 Parameters for chocolate printing

Table 2 Parameters for experimental design

Parameter Type Range
Feed rate F/ Design value 280 - 360 mm/min
Flow rate y Design value 68.8 - 133.6%
Layer height / Design value 0.37 - 0.43 mm
Ambient temp. 7, Fixed 26°C
Extrusion temp. 7 Fixed 32°C
Needle size D Fixed 430 um
Chocolate Fixed Choco pen (Dark)
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Table 3 Results of line test
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(A)

(a) Seoultech logo (b) Logo printing

636.15um

(c) Microscopic image

Fig. 7 2D printing test result
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Fig. 11 3D model of a rose and its print result
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