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Abstract: In this paper, we propose a 3D printer that uses ice as a material. Although it is common to
make ice objects by sculpture, it is not easy for anyone to easily produce due to problems such as skills
and procurement of materials. In this paper, we propose a new 3D printing method to print object rapidly
with ice. Our system consists two airbrushes that spray water and Freon gas individually. We install this
mechanism into a delta type common 3D printer. It is possible to create ice objects with same as operation.
We investigated a relationship between printing parameters and printed line shape ice objects. From this
result, we found suitable parameter sets to create ice object. We also implement software to convert GCode
from the original to that for our system. This software support user to create GCode for ice printer without
knowledges. Ice objects are temporary, dissolve and completely disappear. This characteristic gives new
expressions to 3D printing systems.
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Fig. 1 Overall view of 3D printer and composition of head

parts.
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Fig. 2 Overview of system.
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Fig. 3 Mechanism for ice printing.
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Fig. 4 Model used for experiment.
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Fig. 7 The result when starting printing from the initial value
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Fig. 8 The result when starting printing from the initial value
Z15.



IEHMIMERRHYEE FU4/a>7>Y Vol.7 No.d 1-10 (Feb. 2019)

®E/mm

ERY- B wig

8
6
4
TR REREENE
0

mm/min 500 500 500 500 1800 1800 1800 1800
HOBBE 90 180 2708 360RE 905 1805 2708 360

9 WA 7220 » 5L & MG 72356 DR R
Fig. 9 The result when starting printing from the initial value
720.
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Fig. 10 The result when starting printing from the initial value
725.
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11 KDORDER T
Fig. 11 GCode of the star used for printing.
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12 8T A= 2 ffio THEB L 72E 515
Fig. 12 Cube printed using parameters.

13 KEAET 72k
Fig. 13 Surface-melted cube.

R1 EHRICELINNTA—F

Table 1 Parameter for suitable printings.

BRYyF  AVIE FORRE L
1mm 15 mm 180 B2 500 mm/min
2mm 15 mm 360 £ 1,800 mm/min
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I ERET S.
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BT 7AEREAEENDE DET — NZTHET 7)) r—
arvERRET L. KIFETHBRTEEER S ORE
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E)BROEREIEAESL. K 14 13 Elsa &\ ) XFEE
BZ7 ) Y PLI0BEICHRE LR THE. 2ok
IEXFRFTHLUDITRPRA T LD Ay E—T %k
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Fig. 14 Illustration of the letters “Elsa” and stages in the melt-

ing process as it changes shape.
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