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(57) In a process for producing a printed design cre-
ating 3D visual effect, a compound consisting of a printing
ink (11) blended with magnetic particles (10) isused.
Theprinting ink (11) containing the magnetic particles
(10) is applied onto a printing plate (12) on a printing
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area of the applied printing ink (11), so that the magnetic
particles (10) in the printing ink (11) are attracted and
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a printed de-
sign creating three-dimensional (3D) visual effect, and
more particularly to a process and compound for produc-
ing a printed design creating 3D visual effect through an
interaction between magnetic particles and a magnetic
body.

BACKGROUND OF THE INVENTION

[0002] Conventional printing techniques include silk
screen printing, automatic plane screen printing, pad
printing, etc. All these printing techniques use mono or
multiple colors to print and create only a two-dimensional
flat visual effect, and therefore fail to meet the nowadays
requirements for showing novel appearances by effec-
tively upgrading a product’ s visual impression or creating
a 3D visual effect. With the wide application of compu-
terized equipment, the color, separation in printing proc-
ess is now carried out using a computer, and a gray scale
is employed in printing to present a 3D effect. However,
the computerized printing equipment is expensive to
largely increase the cost of printing, while the simulated
3D effect is limited.

SUMMARY OF THE INVENTION

[0003] A primary object of the present invention is to
provide a process and a compound for producing a print-
ed design creating 3D visual effect through an interaction
between magnetic particles and a magnetic body.
[0004] To achieve the above and other objects, the
compound of the present invention consists of a printing
ink blended with magnetic particles, and the process of
the present invention includes the steps of applying the
printing ink containing magnetic particles onto a printing
plate on a printing apparatus, and positioning a tool ca-
pable of producing a required magnetic force at a prede-
termined area of the applied printing ink, so that the mag-
netic particles in the area are attracted and gathered to
form ups and downs in the area and create a 3D visual
effect.

[0005] The compound of the present invention con-
sists of 65~95wt% of printing ink, and 5~15wt% of mag-
netic particles. Preferably, the printing ink is added with
dyes to adjust the color thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The structure and the technical means adopted
by the present invention to achieve the above and other
objects can be best understood by referring to the follow-
ing detailed description of the preferred embodiments
and the accompanying drawings, wherein
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Fig. 1 shows the mutual relation between magnetic
particles in a printing ink of the present invention and
a magnetic body;

Fig. 2 shows the structure of atoolusedin the present
invention to produce magnetic force;

Figs. 3and 4 show a process of the presentinvention
for producing printed design creating 3D visual ef-
fect, in which a top-attraction tool is used;

Fig. 5 shows a process of the present invention for
producing printed design creating 3D visual effect,
in which a bottom-attraction tool is used; and

Fig. 6 is a flowchart showing the steps included in
the process of the present invention for producing
printed design creating 3D visual effect.

Fig. 7 shows one example of the printed designs
produced using the process and the compound of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0007] Please refer to Fig. 1 that shows the mutual
relation between magnetic particles in a printing ink of
the present invention and a magnetic body. As shown,
when a printing ink 11 blended with magnetic particles
10 is applied onto a printing plate 12, and a magnetic
body 13 is positioned beneath an area of the applied
printingink 11, at where a three-dimensional (3D) surface
is to be created, the magnetic particles 10 in the still wet
printing ink 11 are attracted by the magnetic body 13 to
gather in the area and create ups and downs therein to
show a 3D visual effect.

[0008] The printing process creating 3D visual effect
according to the present invention is different from the
conventional printing techniques in that the present in-
vention may be implemented with an existing printing ap-
paratus 15 (see Figs. 3, 4, and 5) without the need of
designing a new one. On the printing apparatus 15, a
compound disclosed in the present invention, which is a
type of printing ink, for producing printed design creating
3D visual effect cooperates with a magnetic tool 16, so
that magnetic particles 10 contained in the compound of
the present invention are attracted and gathered by the
magnetic tool 16 to create the 3D visual effect.

[0009] Preferably, the compound of the present inven-
tion includes 65~95wt% of printing ink 11, 5~15wt% of
magnetic particles 10, and 5~30wt% of dyes, which are
well blended. The magnetic particles 10 added in the
printing ink 11 react to magnetic force when the printing
ink 11 is still wet, and are differently distributed under the
magnetic force to create the 3D visual effect. Preferably,
the magnetic particles 10 are iron oxide red (Fe,Os).
[0010] Another example of the compound of the
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present invention includes 65~95wt% of printing ink, and
5~15wt o of magnetic particles, which are well blended.
When it is desired to create a black and white printed
design, simply mix the printing ink 11 of a primary color
with the magnetic particles 10 directly.

[0011] The printing ink 11 may contains polyvinyl, pol-
yvinyl chloride, urethane resin, isophorone, cyclohex-
anone, phenyl alkyl solution, and ethylene glycol solution.
[0012] Please refer to Fig. 2 that shows the structure
of atool 16 used in the presentinvention to produce mag-
netic force.

[0013] As shown, the tool 16 uses magnet or electric
current to produce magnetic force of the same polarity
or different polarities, or different intensity to cause
changes in the distribution of the magnetic particles 10
in the printing ink 11. When the magnetic tool 16 is po-
sitioned below a printing plate, as shown in Fig. 5, the
tool 16 is referred to as a bottom-attraction tool herein,
which is able to produce fallings on the applied printing
ink 11 to create a 3D visual effect; and when the magnetic
tool 16 is positioned above the printing plate, as shown
inFigs. 3and 4, the tool 16 is referred to as a top-attraction
tool herein, which is able to produce raisings on the ap-
plied printing ink 11 to create a 3D visual effect.

[0014] PleaserefertoFig. 2. The magnetictool 16 may
include a winding and be supplied with electric current
to produce the magnetic force. With this type of tool 16,
it is possible to adjust a magnitude of the magnetic force
produced, so as to create different 3D visual effects.
[0015] Before the printing ink 11 is applied onto the
printing plate 12, a screen plate or a stencil plate is first
positioned on the printing plate 12, so that the printing
ink 11 is coated on the printing plate 12 according to the
design or designs defined on the screen plate or the sten-
cil plate. Since the printing ink 11 has magnetic particles
10 blended therewith, it is possible to create a 3D visual
effect at a predetermined area of the applied printing ink
11 on the printing plate 12 through arrangement of the
magnetic body 13 below the printing plate 12 correspond-
ing to the predetermined area. Preferably, such printing
is performed using a printing apparatus 15, which in-
cludes a scraper 17 (see Figs. 3 and 5), a pad printer, or
the like.

[0016] When the printing ink 11 having created the 3D
visual effect has become dried, a protective layer 14 may
be applied over the finished 3D printed design, as shown
in Fig. 1. The protective layer 14 may be formed by, for
example, a polyurethane (PU) varnish coating, or an ul-
traviolet-cured (UV) varnish coating to protect the printed
design and highlight the 3D visual effect.

[0017] Please referto Figs 3 and 4, which show a proc-
ess of the present invention for producing printed design
creating 3D visual effect using a top-attraction tool 16.
First, an amount of printing ink 11 containing magnetic
particles 10 is applied onto a screen plate 20, and a top-
attraction tool 16 is selected according to a desired final
design appearance. Then, perform the printing using the
required screen plate or stencil plate and the magnetic-
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particle-containing printing ink 11 on a printing apparatus
15. When the printing is completed, the top-attraction tool
16 is closed onto an upper side of the finished printed
design to change the arrangement of the magnetic par-
ticles 10 in the still wet printing ink 11 and thereby pro-
duces raisings on the applied printing ink 11. The tool 16
and the finished printed design are kept still for 15 to 20
seconds to allow the forming of the desired 3D design.
The tool 16 is then removed from the screen or stencil
plate, and the finished printed design is subjected to a
drying process to dry the printing ink 11.

[0018] Fig. 5 shows a process of the present invention
for producing printed design creating 3D visual effect us-
ing a bottom-attraction tool 16. First, an amount of printing
ink 11 containing magnetic particles 10 is applied onto a
screen plate 20, and a bottom-attraction tool 16 is select-
ed according to a desired final design appearance. Then,
an object to be printed is positioned in the bottom-attrac-
tion tool 16, and the printing is performed using the re-
quired screen plate or stencil plate and the magnetic-
particle-containing printing ink 11 on a printing apparatus
15. When the printing is completed, the finished printed
design is kept still on the tool 16 for 15 to 20 seconds to
allow the forming of the desired 3D design. The finished
printed design is then removed from the tool 16 and sub-
jected to a drying process to dry the printing ink 11.
[0019] The design of a printing for creating a 3D visual
effect may be started once an appearance designer has
decided the final product appearance. Then, the direc-
tion, polarity, and strength of the magnetic force to be
produced are determined according to the location at
where the 3D visual effect is to be created, and the mag-
netic tool 16 is developed accordingly. And, the printing
ink 11 blended with an adequate amount of magnetic
particles 10, which is determined according to the re-
quired product appearance, and the suitable screen plate
or stencil plate are prepared for printing on the printing
apparatus 15.

[0020] The printing ink 11 having created a 3D visual
effect is dried using a drying oven. Finally, a protective
layer 14 is formed over the 3D surface of the dried printing
ink 11. The material for the protective layer is selected
depending on actual need, and may be PU paint, UV
paint, or soft-touch paint. Alternatively, a varnish coating
with high or low gloss may be used to form the protective
layer 14 to not only protect the printed design, but also
enhance the 3D visual effect.

[0021] Fig. 6 is a flowchart showing the steps included
in the process of the present invention for producing a
printed design creating 3D visual effect. In the first step,
the design of a printing for creating a 3D visual effect is
started after an appearance designer has decided the
final appearance requirement. In the second step, the
direction, polarity, and strength of the magnetic force to
be produced are determined according to the location at
where the 3D visual effect is to be created, and a suitable
magnetic tool is developed accordingly. In the third step,
the printing ink blended with an adequate amount of mag-
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netic particles determined according to the required ap-
pearance is prepared. In the fourth step, a suitable screen
plate or stencil plate is prepared to perform printing on a
printing apparatus using the prepared printing ink; and
the magnetic tool prepared in the step 2 is used to attract
the magnetic particles in the printing ink to create the
desired 3D visual effect. In the fifth step, the magnetic
tool is removed, and the produced printed design is dried
in a drying oven. In the sixth step, a PU or UV varnish
coating is applied over the dried 3D printed design to
form a protective layer. In the seventh step, the 3D printed
design with the protective layer is dried in the drying oven
again to complete the printed design creating a 3D visual
effect.

[0022] In practical implementation of the present in-
vention, a plate film, a screen plate, and a magnetic tool
with magnets in the required number, at required loca-
tions, and having required magnetic strength are pro-
duced according to the actuallyrequiredappearance.
Meanwhile, theprintingink is prepared according to actual
need to contain 65~95wt% of ink, 5~15wt% of magnetic
particles, and 5~30wt% of dyes, which are well blended.
The PU varnish coating is also prepared according to
actual need. To print, the prepared printing ink is applied
over the screen plate and a squeegee is moved to and
fro on the printing ink for two to four times. The applied
printing ink is then kept still for 15 to 20 seconds, so that
the magnetic particles in the printing ink are affected by
the magnetic force produced by the magnetic tool to cre-
ate the desired 3D appearance. When the created ap-
pearance is confirmed as correct, the printed design is
positioned in the drying oven for 20 to 30 minutes to dry
the printing ink. The prepared PU varnish coating is then
applied over the dried printing ink to form the protective
layer on the 3D appearance. The printed design is then
positioned in the drying oven for another 20 to 30 minutes
to dry the PU varnish coating. The whole process for
producing a printed design creating 3D visual effect is
then completed.

[0023] A drawing showing one example of the printed
designs produced using the process and the compound
of the present invention is submitted along with the
present application for reference as shown in Fig. 7.

Claims

1. A process for producing a printed design creating
3D visual effect, comprising the steps of applying a
printing ink (11) containing magnetic particles (10)
onto a printing plate (12); and positioning a magnetic
body (13) corresponding to a predetermined area of
the applied printing ink (11) when the printing ink (11)
is still wet; such that the magnetic particles (10) in
the printing ink (11) are attracted by the magnetic
body (13) to gatherin the predetermined area to form
ups and downs in the area, creating a 3D visual ef-
fect.
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2. A process for producing a printed design creating
3D visual effect, comprising the steps of deciding a
final product appearance by an appearance design-
er and starting the designing of a printing for creating
a 3D visual effect; preparing a tool (16) for producing
magnetic force according to a location at where a
3D visual effect is to be created; preparing a printing
ink (11) blended with an adequate amount of mag-
netic particles (10), and applying the prepared print-
ing ink (11) onto a desired screen plate (20) or stencil
plate, and performing the designed printing on a
printing apparatus (15); and removing the magnetic
tool (16) and drying the produced printed design in
a drying oven.

3. The process for producing a printed design creating
3D visual effect as claimed in claim 2, further com-
prising the steps of applying a layer of PU varnish
coating (14) or UV varnish coating (14) over the dried
printing ink (11), and drying the varnish coating (14)
in the drying oven.

4. A compound for producing a printed design creating
3D visual effect, comprising a material consisting of
65~95wt% of printing ink (11), and 5~15wt% of mag-
netic particles (10) well blended with the printing ink
(11).

5. The compound for producing a printed design cre-
ating 3D visual effect as claimed in claim 4, wherein
said material further including 5~30wt% of dyes.

6. The compound for producing a printed design cre-
ating 3D visual effect as claimed in claim 4, wherein
said magnetic particles (10) are iron oxide red
(Fe,03).

7. The compound for producing a printed design cre-
ating 3D visual effect as claimed in claim 4, wherein
said printing ink (11) contains polyvinyl, polyvinyl
chloride, urethane resin, isophorone, cyclohex-
anone, phenyl alkyl solution, and ethylene glycol so-
lution.
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Appearance design
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