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This project taking the available of the

color-changeable materials extend the range of -

recoloring applications; not only limited to the 3D

printing [Punpongsanon et al. (2018)] and number of

available color [Yamada Chemical Inc.]. In particular,

this project focusing on two specific challenges; (1) @

multi-color pixel pattern that not limited to one color, Figure 1. Mixing cyan, magenta, yellow into a

but several color across the surface of the object by black ink.

mixing multiple photochromic color, (2) the range of application in which extend from 3D printed object

with specific customized hardware to commercial available hardware. Figure 1 shows the sample of mixing

3 available color-changeable inks; cyan, magenta, and yellow into a single ink that potential allows to

manipulate different color within one single location by controlling exposition of light stimulus.

This report introduces a recent work in CVAN MAGENTA

progress of this project, which are (1) extending the
range of available colors by mixing several
color-changeable inks and selectively exposing the
color-changeable ink (called ‘photochromic ink’, for VELLOW

the rest of this report) with specific wavelength as ~ projected deactivates  remaining  result

- 5[ | Il nrocwlorchannel
mentioned earlier in Figure 1, (2) single material, deactivated
: : . RI-> [ > > . lor channel
instead of fabricated multi-color voxel, the current > m >0 ->m= et e
progress allows multiple colors activated by a single »> L »> Om>m
printed with single material (using a UV resin). The : N : El : g two color channels
l:l:l deactivated
key contribution of this work is mixing cyan (C), >l | > [ >
magenta (M), and yellow (Y) photochromic dyes (see: R g three color channels
genta (M), and yellow (Y) p yes ( (55> T > L o

http://ymdchem.com/en/publics/index/87/ for details)

into a single solution and leveraging the different Figure 2. (a) CMY color scheme, (b) the
) ) ) predicted result of shining different
absorption spectra of each dye (Figure 2), this method  ¢ombinations of RGB on the mixed CMY dye.

can control each color channel in the solution

separately.
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Figure 3. Deactivation wavelengths for each
photochromic dye.

Extending the range of available color

The cyan, magenta, and yellow (CMY) color
model enables a large range of colors by
selectively blending three primary colors. This, in
order to extend the range of color, the current
approach is to selectively deactivate each
photochromic color channel without affecting the
other two channels. To do so, as can be seen in
Figure 3, the deactivation peak is different for
each photochromic color, i.e., the peak for cyan is

at 640nm, or magenta at 470nm, and for yellow is

at 350nm measured with spectrometer (Thorlabs

CCD/CCS200 spectrometer). Thus, as long as the deactivation ranges are minimized, it is possible to

control each color individually.

Single Material

Photochromic ink once diluted into a solution, can be
mixed together. As shows in Figure 1, the
characteristic black ink (see the details in Figure 2)
that is created when mixing cyan, magenta, and
yellow together. Since the mixture ink consolidates
multiple colors in a single solution, it is allows to
transform traditional single color fabrication
processes into multi-color fabrication processes that
create objects with re-programmable textures.

As of this report, this project success to
combine the photochromic inks with a commercial
UV-based 3D printer. Figure 4 shows the result of
mixing photochromic colors, CMY, together and

combining with transparent UV-sensitive resin for

texture

Figure 4. Mixing multiple photochromic colors
together, here blue and yellow create green.
Since every color has a different activation

wavelength, we can activate and deactivate them
separately, turning the green black into yellow or
blue.

FormLabs (Form2) 3D printer. Since every voxels (specific location of the printed area) contains with

multiple photochromic colors, it is possible to activate specific color with specific exposing

light-wavelength.

In the remaining steps, this project aims to extend the range of applications. In particular, with the

coating, painting, and textiles. Fabric is typically printed on using silk screen printing. By mixing the

photochromic dyes into a transparent screen-printable binder, it is possible to create clothing with

reprogrammable multi-color textures with no added complexity to the process. In addition, mixing the ink

into traditional coating solutions, users can simply spray them using an airbrush system. Integrating both

potential applications, it is fulfill two specific challenges of this project.
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