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UV Curable Inkjet Ink and Method for Precise Fabrication of 2.5 Dimensional Images
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ABSTRACT

In recent years, stereoscopic expression by uneven shape formation on an image surface has been

performed for the purpose of reproducing oil paintings or decorations. This is called 2.5D. UV curable
ink is used for the fabrication of 2.5D images because of its stacking accuracy. However the surface of
structures fabricated by a UV curable inkjet printer is granular. It was found that shape accuracy and
surface smoothness had a trade-off relation. Therefore, in this work, we developed UV curable ink that
can control the wet-spreadability of the cured ink surface, which allows us to then switch each stacking
processes for accuracy and smoothness. The cured states and the wet spreadability are controlled by
UV irradiation energy for curing. This technique makes it possible to express a precise profile that is

compatible with shape accuracy and surface smoothness.
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Fig. 1 Sectional scheme of 2.5D image.
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Fig. 2 Shape accuracy of fine lines.
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Fig. 3

3D imaging of stacking structures of ink A at
heights of 0.2 mm, 0.4 mm, and 0.6 mm.
*ten times magnification of height.
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Fig. 4 Relationship between surface roughness and shape
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height to input height using various inks.
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Fig. 5 Relationship of UV irradiation dose with surface
roughness and shape accuracy in ink A (mono-
functional monomer).
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Fig. 6 Control of shape accuracy (height ratio) and
surface roughness by UV energy in ink C.
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Fig. 7 Change in contact angle in each cured state.
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Fig. 8 Relationship between surface roughness and height
of stacking structures.
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Fig. 9 Relationship between filtering scale (S-filter and
L-filter) and surface roughness of stacking
structures at height of 0.6 mm.

Fig. 10 3D imaging of stacking structures of ink B (above)
and ink C (below) at heights of 0.2 mm, 0.4 mm,
and 0.6 mm.
*ten times magnification of height.
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Fig. 13 Relationship between surface roughness and height
ratio under single and combination UV irradiation
conditions.
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(A) Curing process without delay
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Fig. 14 Usual processes for (A) a rough surface and (B) a
smooth surface.

(A) High energy process of this technology
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(B) Low energy process of this technology
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Fig. 15 Processes of this technology for (A) shape
accuracy and (B) surface smoothness.
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