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Additive Manufacturing by Using Inkjet Technique and Coated Powder Having Thin Resin Layer
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ABSTRACT

We introduce a new type of metal additive manufacturing that applies a binder jetting method. We

will provide the apparatus, which is based on a mass-produced inkjet printer, at a relatively low cost.
Additionally, this method can be used in many kinds of materials because of using powder coated with
water-soluble resin and ink which has a cross-link agent reacting with the resin. A green body which is
made of the powder coated with less resin was strong enough to be handled. We also could control
porosity of the green body and the sintered part by changing the ink volume that is jetted during the

manufacturing of the green body.
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Fig. 1 Schematic illustrations of binding mechanism of
the proposed method; reacting cross-link agents
with water-soluble resin and forming chemical
bonds in three dimension.
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Fig. 2 Schematic illustrations of powder coating process.
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Fig. 3 Developed printing machine used in this research.
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Fig. 4 Schematic illustrations of binder jetting process;
a) moving feed and build stages, b)—c) transporting
the coating powder from feed area to build area,
and d)—f) depositing ink to form a cross section of
the object.
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Fig. 5 Schematic illustrations of the voxel and shrink
process by ink dropping and drying.
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Fig. 6 Schematic illustrations of the shapes of a) green
body and b) sintered part which is machined.
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Fig. 7 SEM images of a) uncoated, b) coated SUS316L
powder with water-soluble resin, and c¢) cross
section of SUS316L powder coated with water-
soluble resin.
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Fig. 8 Three point bending strength of the green bodies
with different amount of coating resin.
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Fig. 9 Porosity of the green bodies and sintered parts
produced with different ink volume.
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Fig. 10 Optical microscope images of the cross section of
the sintered parts which are produced by jetting
different ink volume per voxel; a) small amount
case and b) large amount case).
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Fig. 11 Tensile strength of the sintered parts with different
porosity.
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Fig. 12 Photographs of sintered parts examples;
a) SUS316L, b) Titanium and c) Glass.
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Table 1 Porosity of bulk powder, powder layer and

green body.

Porosity of Porosity of Porosity of
bulk powder powder layer green body
[%] [%] [%]
61.0 60.5 44.5
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Fig. 13 Schematic illustrations of our hypothesis of ink
and powder behavior; a) small amount case and
b) large amount case.
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