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(54) INKJET PRINTING METHOD AND INK SET

(57) Provided are an inkjet printing method and an
ink set capable of suppressing warp of a printed matter
through a method different from the conventional meth-
od. In an inkjet printing method, a forward warp ink and
a reverse warp ink are printed in an arrangement that
reduces the warp of each other, the forward warp ink
being the ink in which a warp when cured and shrunk by
irradiation of light is a forward warp in which a portion
80a on a side where the light is irradiated by the light
irradiation device is large in the degree of curing and
shrinkage as compared with a portion 80b on a side op-
posite to the side where the light is irradiated by the light
irradiation device; and the reverse warp ink being the ink
in which a warp when cured and shrunk by irradiation of
light is a reverse warp in which a portion 80b on a side
opposite to a side where the light is irradiated by the light
irradiation device is large in the degree of curing and
shrinkage as compared with a portion 80a on the side
where the light is irradiated by the light irradiation device.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an inkjet print-
ing method and an ink set that execute printing with eject-
ed ink.

BACKGROUND ART

[0002] As a conventional inkjet printing method, that
which makes warp of a shaped object being shaped less
likely to occur by setting the amount of irradiation to some
positions different from the amount of irradiation to other
positions for the amount of irradiation of ultraviolet rays
with respect to a layer of ultraviolet curable ink is known
(see Patent Literature 1).

CITATION LIST

PATENT LITERATURE

[0003] Patent Literature 1: Japanese Unexamined Pat-
ent Publication No. 2018-065308

SUMMARY OF INVENTION

TECHNICAL PROBLEMS

[0004] The present invention provides an inkjet printing
method and an ink set capable of suppressing warp of a
printed matter through a method different from the con-
ventional method.

SOLUTIONS TO PROBLEMS

[0005] An inkjet printing method of the present inven-
tion relates to an inkjet printing method that uses an inkjet
printer including an inkjet head that ejects ink, which
cures and shrinks when irradiated with light; and a light
irradiation device that irradiates light toward the ink;
where a forward warp ink and a reverse warp ink are
printed in an arrangement that reduces warp of each oth-
er, the forward warp ink serving as the ink where a warp
when cured and shrunk by irradiation of light is a forward
warp in which a portion on a side where the light is irra-
diated by the light irradiation device is large in the degree
of curing and shrinkage as compared with a portion on
a side opposite to the side where the light is irradiated
by the light irradiation device, and the reverse warp ink
serving as the ink where a warp when cured and shrunk
by irradiation of light is a reverse warp in which a portion
on a side opposite to a side where the light is irradiated
by the light irradiation device is large in the degree of
curing and shrinkage as compared with a portion on the
side where the light is irradiated by the light irradiation
device.
[0006] With this configuration, the inkjet printing meth-

od of the present invention can suppress the warp of the
printed matter since the forward warp ink and the reverse
warp ink are printed in an arrangement that reduces the
warp of each other.
[0007] In the inkjet printing method of the present in-
vention, when printing is performed so that a plurality of
droplets of the ink ejected by the inkjet head and landed
on a medium are connected, printing may be performed
by mixing the droplets of the forward warp ink and the
droplets of the reverse warp ink.
[0008] With this configuration, in the inkjet printing
method of the present invention, when printing is per-
formed so that a plurality of droplets of ink ejected by an
inkjet head and landed on a medium are connected, print-
ing is performed by mixing the forward warp ink droplets
and the reverse warp ink droplets, and thus the warp of
the printed matter formed by printing on a thin medium,
for example, can be suppressed.
[0009] In the inkjet printing method of the present in-
vention, when printing is performed by stacking the layers
of ink to form a three-dimensional shaped object by the
plurality of layers, printing may be performed so that a
shaped object includes the layer formed by the forward
warp ink and the layer formed by the reverse warp ink.
[0010] With this configuration, in the inkjet printing
method of the present invention, when printing is per-
formed by stacking the layers of ink to form a three-di-
mensional shaped object by the plurality of layers, print-
ing is performed so that the shaped object includes the
layer formed by the forward warp ink and the layer formed
by the reverse warp ink, and thus the warp of the printed
matter, which is a three-dimensional shaped object, can
be suppressed.
[0011] In the inkjet printing method of the present in-
vention, when printing is performed by staking the layers
of ink to form a three-dimensional shaped object by the
plurality of layers, printing may be performed so that a
shaped object includes the layer formed by mixing the
forward warp ink and the reverse warp ink.
[0012] With this configuration, in the inkjet printing
method of the present invention, when printing is per-
formed by stacking the layers of ink form a three-dimen-
sional shaped object by the plurality of layers, printing is
performed so that the shaped object includes the layer
formed by mixing the forward warp ink and the reverse
warp ink, and thus the warp of the printed matter, which
is a three-dimensional shaped object, can be sup-
pressed.
[0013] An ink set of the present invention relates to an
ink set used by an inkjet printer including an inkjet head
that ejects ink, which cures and shrinks when irradiated
with light, and a light irradiation device that irradiates light
toward the ink, the ink set including a forward warp ink
serving as the ink where a warp when cured and shrunk
by irradiation of light is a forward warp in which a portion
on a side where the light is irradiated by the light irradi-
ation device is large in the degree of curing and shrinkage
as compared with a portion on a side opposite to the side
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where the light is irradiated by the light irradiation device;
and a reverse warp ink serving as the ink where a warp
when cured and shrunk by irradiation of light is a reverse
warp in which a portion on a side opposite to a side where
the light is irradiated by the light irradiation device is large
in the degree of curing and shrinkage as compared with
a portion on the side where the light is irradiated by the
light irradiation device.
[0014] With this configuration, the ink set of the present
invention can suppress the warp of the printed matter by
having the forward warp ink and the reverse warp ink
printed by the inkjet printer in an arrangement to reduce
the warp of each other.

EFFECT OF THE INVENTION

[0015] The inkjet printing method and the ink set of the
present invention can suppress warp of a printed matter
through a method different from the conventional meth-
od.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a perspective view of an outer appearance
of an inkjet printer according to one embodiment of
the present invention.
Fig. 2 is a block diagram of the inkjet printer shown
in Fig. 1.
Fig. 3 is a bottom view of a carriage shown in Fig. 1
for showing an example of an inkjet head and a light
irradiation device.
Fig. 4(a) is a front view of a part of the inkjet printer
shown in Fig. 1 when the ink is forward warped. Fig.
4(b) is a front view of a part of the inkjet printer shown
in Fig. 1 when the ink is reverse warped.
Fig. 5 is a side view of a printed matter printed
through experiment by the inkjet printer shown in Fig.
1.
Fig. 6 is a diagram showing the first experimental
result by the inkjet printer shown in Fig. 1.
Fig. 7 is a diagram showing the second experimental
result by the inkjet printer shown in Fig. 1.
Fig. 8 is a perspective view of a part of a printed
matter printed by the inkjet printer shown in Fig. 1.
Fig. 9 is a perspective view of an outer appearance
of an inkjet printer according to one embodiment of
the present invention.
Fig. 10 is a side sectional view of a three-dimensional
printed matter printed by an inkjet printer for 3D print-
ing, which is different from the inkjet printer shown
in Fig. 1.
Fig. 11 is a diagram showing an example of the ink
layer constituting a shaping region shown in Fig. 10
different from the example shown in Fig. 10.

DESCRIPTION OF EMBODIMENT

[0017] Hereinafter, one embodiment of the present in-
vention will be described with reference to the drawings.
[0018] First, the configuration of an inkjet printer ac-
cording to the present embodiment will be described.
[0019] Fig. 1 is a perspective view of an outer appear-
ance of an inkjet printer 10 according to the present em-
bodiment.
[0020] As shown in Fig. 1, the inkjet printer 10 includes
a platen 11 that supports a medium 70 from the lower
side in a vertical direction indicated by an arrow Z, a guide
rail 12 disposed on an upper side in the vertical direction
with respect to the platen 11 and extended in a left-right
direction (hereinafter referred to as "main scanning di-
rection") indicated by an arrow Y orthogonal to the vertical
direction, a carriage 13 which movement in the main
scanning direction is guided by the guide rail 12, a plu-
rality of inkjet heads 14 that eject ink toward the medium
70 supported by the platen 11, and a plurality of light
irradiation devices 15 for irradiating light toward the ink
attached to the medium 70 supported by the platen 11.
[0021] The carriage 13 is guided by the guide rail 12
and moved by a carriage scanning device 17 (see Fig.
2) described later in one direction (hereinafter referred
to as "outward direction") indicated by an arrow Ya of the
main scanning direction and the other direction (herein-
after referred to as "return direction") indicated by an ar-
row Yb of the main scanning direction.
[0022] The inkjet head 14 and the light irradiation de-
vice 15 are mounted on the carriage 13.
[0023] The ink ejected by the inkjet head 14 is an ink
that cures by being irradiated with light by the light irra-
diation device 15, and is, for example, a UV ink that cures
by being irradiated with ultraviolet light. Various inks can
be adopted as the ink ejected by the inkjet head 14. For
example, cyan ink, magenta ink, yellow ink, black ink,
light cyan ink, light magenta ink, light yellow ink, light
black ink, white ink, clear ink, and silver ink can be adopt-
ed as the ink ejected by the inkjet head 14.
[0024] The light irradiation device 15 is, for example,
a device that irradiates ultraviolet light with an LED (Light
Emitting Diode).
[0025] An arbitrary medium, for example, a thin medi-
um such as paper or film can be adopted as the medium
70.
[0026] Fig. 2 is a block diagram of the inkjet printer 10.
[0027] As shown in Fig. 2, the inkjet printer 10 includes
a plurality of inkjet heads 14, a plurality of light irradiation
devices 15, a medium transporting device 16 that trans-
ports the medium 70 (see Fig. 1) in a front-back direction
(hereinafter referred to as "sub scanning direction") indi-
cated by an arrow X (see Fig. 1) orthogonal to both the
vertical direction and the main scanning direction, a car-
riage scanning device 17 that moves the carriage 13 (see
Fig. 1) with respect to the platen 11 (see Fig. 1) in the
main scanning direction along the guide rail 12 (see Fig.
1), an operation unit 18 which is an input device such as
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a button, for example, to which various operations are
input, a display unit 19 which is a display device such as
a liquid crystal display (LCD) that displays various infor-
mation, a communication unit 20 which is a communica-
tion device that communicates with an external device
directly in a wired or wireless manner through a network
or without the network, a storage 21 which is a nonvolatile
storage device such as a semiconductor memory and
hard disk drive (HDD) that stores various information,
and a control unit 22 that controls the entire inkjet printer
10.
[0028] The control unit 22 includes, for example, a cen-
tral processing unit (CPU), a read only memory (ROM)
that stores programs and various data, and a random
access memory (RAM) used as a work area of the CPU.
The CPU executes the program stored in the ROM or
the storage 21.
[0029] Fig. 3 is a bottom view of the carriage 13 for
showing an example of the inkjet head 14 and the light
irradiation device 15.
[0030] In the example shown in Fig. 3, inkjet heads 31,
32, and 33 are mounted on the carriage 13 as the inkjet
head 14. Furthermore, light irradiation devices 34 and 35
are mounted on the carriage 13 as the light irradiation
device 15.
[0031] The inkjet head 31 and the inkjet head 32 have
different positions in the main scanning direction, but the
same position in the sub scanning direction. Each of the
inkjet heads 31 and 32 and the inkjet head 33 are ar-
ranged in a staggered manner. That is, the positions of
the inkjet heads 31 and 32 and the inkjet head 33 are
different from each other in the main scanning direction,
and the positions are also different from each other in
the sub scanning direction.
[0032] The inkjet head 31 includes nozzle rows 31a
and 31b in which a large number of nozzles for ejecting
ink are aligned in the sub scanning direction. The nozzle
rows 31a and 31b are aligned in the main scanning di-
rection. The ink ejected by the nozzle rows 31a and 31b
is an ink in which the warp when cured and shrunk by
irradiation of light is a forward warp to be described later
(hereinafter referred to as "forward warp ink"). As the ink
ejected by the nozzle rows 31a and 31b, for example,
LH-100 and MH-100 (for 3D printing) manufactured by
Mimaki Engineering Co., Ltd. can be adopted.
[0033] The inkjet head 32 includes nozzle rows 32a
and 32b in which a large number of nozzles for ejecting
ink are aligned in the sub scanning direction. The nozzle
rows 32a and 32b are aligned in the main scanning di-
rection. The ink ejected by the nozzle rows 32a and 32b
is an ink in which the warp when cured and shrunk by
irradiation of light is a reverse warp to be described later
(hereinafter referred to as "reverse warp ink"). As the ink
ejected by the nozzle rows 32a and 32b, for example,
LF-140, LUS-120, LUS-150, and LUS-200 manufactured
by Mimaki Engineering Co., Ltd. can be adopted.
[0034] The inkjet head 33 includes nozzle rows 33a
and 33b in which a large number of nozzles for ejecting

ink are aligned in the sub scanning direction. The nozzle
rows 33a and 33b are aligned in the main scanning di-
rection. The ink ejected by the nozzle rows 33a and 33b
is a reverse warp ink. As the ink ejected by the nozzle
rows 33a and 33b, for example, LF-140 manufactured
by Mimaki Engineering Co., Ltd. can be adopted.
[0035] As described above, the inkjet printer 10 uses
forward warp ink and reverse warp ink. The inkjet printer
10 may use an ink set including forward warp ink and
reverse warp ink.
[0036] The light irradiation device 34 is arranged in the
outward direction with respect to the inkjet heads 31 to
33, and the light irradiation device 35 is arranged in the
return direction with respect to the inkjet heads 31 to 33.
[0037] Next, the forward warp and the reverse warp
mentioned above will be described.
[0038] Fig. 4(a) is a front view of a part of the inkjet
printer 10 when the ink is forward warped. Fig. 4(b) is a
front view of a part of the inkjet printer 10 when the ink
is reverse warped.
[0039] As shown in Fig. 4(a), the forward warp is a
warp in which a portion on a side where light is irradiated
by the light irradiation device 15, that is, the upper portion
80a in the vertical direction, is large in the degree of curing
and shrinkage as compared with a portion on the side
opposite to the side where light is irradiated by the light
irradiation device 15, that is, the lower portion 80b in the
vertical direction, in the layer of ink (hereinafter referred
to as "ink layer") 80 formed by being ejected by the inkjet
head 14.
[0040] As shown in Fig. 4(b), the reverse warp is a
warp in which a portion on a side opposite to the side
where light is irradiated by the light irradiation device 15,
that is, the lower portion 80b in the vertical direction, is
large in the degree of curing and shrinkage as compared
with a portion on the side where light is irradiated by the
light irradiation device 15, that is, the upper portion 80a
in the vertical direction, in the ink layer 80.
[0041] Next, the operation of the inkjet printer 10 will
be described.
[0042] Upon receiving the print data through the com-
munication unit 20, the control unit 22 executes printing
on the medium 70 based on the print data received
through the communication unit 20. That is, the control
unit 22 moves the carriage 13 in the main scanning di-
rection by the carriage scanning device 17 to eject ink
toward the medium 70 by the inkjet head 14, and irradi-
ates the ink attached to the medium 70 with light from
the light irradiation device 15 to execute printing on the
medium 70 in the main scanning direction. Furthermore,
when printing on the medium 70 in the main scanning
direction is executed, the control unit 22 transports the
medium 70 in the sub scanning direction by the medium
transporting device 16, as necessary, thereby changing
the position of printing with respect to the medium 70 in
the sub scanning direction, and thereafter executing
printing on the medium 70 in the main scanning direction
again.
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[0043] When ink is ejected by the inkjet head 14 in a
case where the carriage 13 is moved in the main scanning
direction by the carriage scanning device 17, the ink
ejected by the inkjet head 14 and attached to the medium
70 is irradiated with light by the light irradiation device 15
disposed on the upstream side in the moving direction
of the carriage 13 with respect to the inkjet head 14. That
is, when ink is ejected by the inkjet heads 31 to 33 in a
case where the carriage 13 is moved in the outward di-
rection by the carriage scanning device 17, the ink eject-
ed by the inkjet heads 31 to 33 and attached to the me-
dium 70 is irradiated with light by the light irradiation de-
vice 35. When the ink is ejected by the inkjet heads 31
to 33 in a case where the carriage 13 is moved in the
return direction by the carriage scanning device 17, the
ink ejected by the inkjet heads 31 to 33 and attached to
the medium 70 is irradiated with light by the light irradi-
ation device 34.
[0044] Next, the experimental results by the inkjet print-
er 10 will be described.
[0045] First, the first experiment by the inkjet printer 10
will be described.
[0046] Fig. 5 is a side view of a printed matter 90 printed
through experiment by the inkjet printer 10.
[0047] In the printed matter 90 shown in Fig. 5, ink lay-
ers 91 and 92 are formed on the medium 70. That is, in
the printed matter 90 shown in Fig. 5, only two ink layers
are formed on the medium 70.
[0048] In the first experiment by the inkjet printer 10,
the ink layer 91 is printed by the inkjet head 33, and the
ink layer 92 on the ink layer 91 is printed by both the inkjet
head 31 and the inkjet head 32. The inkjet head 31 and
the inkjet head 32 form the ink layer 92 by ejecting ink in
the same scan in the main scanning direction.
[0049] Fig. 6 is a diagram showing the first experimen-
tal result by the inkjet printer 10.
[0050] In Fig. 6, the numerical value indicates the
amount of ink (%). The numerical value indicating the
amount of ink is 100% when all the pixels are formed by
the dots of ink ejected by one nozzle row in an image
printed on the medium 70 by the inkjet printer 10. There-
fore, in Fig. 6, for the inkjet head 31, for example, 160%
means that, for example, the nozzle rows 31a and 31b
each ejected 80% of the ink. For the inkjet head 32, for
example, 60% means that, for example, the nozzle rows
32a and 32b each ejected 30% of the ink. For the inkjet
head 33, 200% means that the nozzle rows 33a and 33b
each ejected 100% of the ink.
[0051] In the first experimental result by the inkjet print-
er 10, the warp was less than or equal to an allowable
amount when the ratios of the forward warp ink and the
reverse warp ink are 120%:80% and 160%:60% in the
ink forming the ink layer 92. That is, in the ink forming
the ink layer 92, the warp was less than or equal to the
allowable amount when the ratio of the forward warp ink
and the reverse warp ink is 120 to 160%:60 to 80%.
[0052] Next, a second experiment by the inkjet printer
10 will be described.

[0053] The second experiment by the inkjet printer 10
differs from the first experiment by the inkjet printer 10 in
that the ink ejected by the nozzle row 33b is a forward
warp ink. As the ink ejected by the nozzle row 33b, for
example, LH-100 manufactured by Mimaki Engineering
Co., Ltd. can be adopted.
[0054] In the second experiment by the inkjet printer
10, similarly to the first experiment, the ink layer 91 is
printed by the inkjet head 33, and the ink layer 92 on the
ink layer 91 is printed by both the inkjet head 31 and the
inkjet head 32. The nozzle row 33a and the nozzle row
33b in the inkjet head 33 form the ink layer 91 by ejecting
ink in the same scan in the main scanning direction. The
inkjet head 31 and the inkjet head 32 form the ink layer
92 by ejecting ink in the same scan in the main scanning
direction.
[0055] Fig. 7 is a diagram showing the second exper-
imental result by the inkjet printer 10.
[0056] In Fig. 7, the numerical value indicates the
amount (%) of the ink as in Fig. 6.
[0057] In the second experimental result by the inkjet
printer 10, the warp was less than or equal to an allowable
amount when the ratios of the forward warp ink and the
reverse warp ink are 60%: 180%, 80%: 160%, and
80%:140% in the ink forming the ink layer 92. That is, in
the ink forming the ink layer 92, the warp was less than
or equal to the allowable amount when the ratio of the
forward warp ink and the reverse warp ink is 60 to
80%:140 to 180%.
[0058] As described above, the inkjet printing method
according to the present embodiment can suppress the
warp of the printed matter since the forward warp ink and
the reverse warp ink are printed in an arrangement that
reduces the warp of each other.
[0059] The arrangement in which the forward warp ink
and the reverse warp ink reduce the warp of each other
may be an arrangement in which the forward warp ink
and the reverse warp ink are mixed in the same ink layer,
or may be an arrangement in which a plurality of over-
lapped ink layers include at least an ink layer formed by
the forward warp ink and at least an ink layer formed by
the reverse warp ink.
[0060] Here, an example of an arrangement in which
the forward warp ink and the reverse warp ink are mixed
in the same ink layer will be described with reference to
Fig. 8.
[0061] Fig. 8 is a perspective view of a part of the print-
ed matter 100 printed by the inkjet printer 10.
[0062] As shown in Fig. 8, printing is performed so that
a plurality of ink droplets 101 ejected by the inkjet head
14 and landed on the medium 70 are connected. At this
time, the ink droplet 101 includes the forward warp ink
droplet 101a and the reverse warp ink droplet 101b. Since
printing is performed by mixing the forward warp ink drop-
lets 101a and the reverse warp ink droplets 101b, for
example, the warp of the printed matter 100 formed by
being printed on the thin medium 70 can be suppressed.
[0063] In Fig. 8, the forward warp ink droplet 101a and
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the reverse warp ink droplet 101b are drawn separately
according to the difference in shade. That is, in the ink
droplets 101 drawn in Fig. 8, the ink droplets 101 having
a high density are the forward warp ink droplets 101a,
and the ink droplets 101 having a low density are the
reverse warp ink droplets 101b. In Fig. 8, the forward
warp ink droplets 101a and the reverse warp ink droplets
101b are drawn alternately, but the pattern of arrange-
ment of the forward warp ink droplets 101a and the re-
verse warp ink droplets 101b may be a pattern other than
the pattern shown in Fig. 8.
[0064] In the inkjet printer 10, the arrangement of the
inkjet head 14 is the arrangement shown in Fig. 3 in the
present embodiment, but the arrangement other than the
arrangement shown in Fig. 3 may be adopted.
[0065] In the present embodiment, the inkjet printer 10
moves the medium 70 in the sub scanning direction with
respect to the inkjet head 14 by transporting the medium
70 in the sub scanning direction with respect to the platen
11. However, the inkjet printer 10 may move the inkjet
head 14 in the sub scanning direction with respect to the
medium 70 by including a mechanism that extends the
platen 11 in the sub scanning direction from that shown
in Fig. 1 to obtain a so-called flat bed type inkjet printer,
as shown in Fig. 9, for example, and moves the guide
rail 12 and the carriage 13 in the sub scanning direction
with respect to the platen 11.
[0066] In the above description, 2D printing is de-
scribed. However, the present invention is also applica-
ble to 2.5D printing and 3D printing.
[0067] Fig. 10 is a side sectional view of a three-dimen-
sional printed matter 110 printed by an inkjet printer for
3D printing, which is different from the inkjet printer 10.
[0068] The printed matter 110 shown in Fig. 10 is print-
ed by stacking the ink layers 110a to form a three-dimen-
sional shaped object by the plurality of ink layers 110a.
[0069] The printed matter 110 shown in Fig. 10 in-
cludes a three-dimensional object 111 and a support por-
tion 112 that supports the three-dimensional object 111
by surrounding the outer periphery of the three-dimen-
sional object 111 being shaped. The support portion 112
is removed from the outer periphery of the three-dimen-
sional object 111 by some method, for example, by being
dissolved and removed with water after the shaping of
the three-dimensional object 111 is completed.
[0070] The three-dimensional object 111 includes a
shaping region 111a that forms the main shape of the
three-dimensional object 111, a white region 111b of
white color disposed outside the shaping region 111a
adjacently to the shaping region 111a, a transparent in-
ternal clear region 111c disposed outside the white re-
gion 111b adjacently to the white region 111b, a colored
region 111d that is disposed outside the internal clear
region 111c adjacently to the internal clear region 111c
and colored, and a transparent external clear region 111e
disposed outside the colored region 111d adjacently to
the colored region 111d.
[0071] Since the white region 111b reflects light enter-

ing from the outside of the three-dimensional object 111
through the external clear region 111e, the colored region
111d, and the internal clear region 111c, the coloring by
the colored region 111d can be visually recognized with
an appropriate color from the outside of the three-dimen-
sional object 111.
[0072] Since the internal clear region 111c is provided
between the white region 111b and the colored region
111d, in a case where the printed matter 110 is formed,
for example, when the upper end of the ink layer 110a is
flattened by a flattening member (not shown), the white
ink in the white region 111b and the non-white ink in the
colored region 111d can be appropriately prevented from
mixing.
[0073] The external clear region 111e can protect the
surface of the three-dimensional object 111 from physical
contact and prevent the colored region 111d from fading
due to ultraviolet rays.
[0074] At least a part of each of the white region 111b,
the internal clear region 111c, the colored region 111d,
and the external clear region 111e may be omitted.
[0075] The ink layer 110a constituting the shaping re-
gion 111a includes an ink layer 110b formed by forward
warp ink and an ink layer 110c formed by reverse warp
ink. Since printing is performed so that the shaped object
includes the ink layer 110b formed by the forward warp
ink and the ink layer 110c formed by the reverse warp
ink, the warp of the printed matter 110, which is a three-
dimensional shaped object, can be suppressed.
[0076] In Fig. 10, the ink layer 110b formed by the for-
ward warp ink and the ink layer 110c formed by the re-
verse warp ink are drawn separately according to the
difference in shade. That is, in the ink layers 110a con-
stituting the shaping region 111a drawn in Fig. 10, the
ink layer drawn with a high density is the ink layer 110b
formed by the forward warp ink, and the ink layer drawn
with a low density is the ink layer 110c formed by the
reverse warp ink. In Fig. 10, the ink layer 110b formed
by the forward warp ink and the ink layer 110c formed
by the reverse warp ink are drawn alternately, but the
pattern of arrangement of the ink layer 110b formed by
the forward warp ink and the ink layer 110c formed by
the reverse warp ink may be a pattern other than the
pattern shown in Fig. 10.
[0077] Fig. 11 is a diagram showing an example of the
ink layer 110a constituting the shaping region 111a
shown in Fig. 10 different from the example shown in Fig.
10.
[0078] The ink layer 110a shown in Fig. 11 is formed
by mixing a portion 110d formed by the forward warp ink
and a portion 110e formed by the reverse warp ink. Since
printing is performed so that the shaped object includes
the ink layer 110a formed by mixing the forward warp ink
and the reverse warp ink, the warp of the printed matter
110, which is a three-dimensional shaped object, can be
suppressed.
[0079] In Fig. 11, the portion 110d formed by the for-
ward warp ink and the portion 110e formed by the reverse
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warp ink are drawn separately according to the difference
in shade. That is, in the ink layers 110a drawn in Fig. 11,
the ink layer drawn with a high density is the portion 110d
formed by the forward warp ink, and the ink layer drawn
with a low density is the portion 110e formed by the re-
verse warp ink. In Fig. 11, the portion 110d formed by
the forward warp ink and the portion 110e formed by the
reverse warp ink are drawn alternately, but the pattern
of arrangement of the portion 110d formed by the forward
warp ink and the portion 110e formed by the reverse warp
ink may be a pattern other than the pattern shown in Fig.
11.

REFERENCE SIGNS LIST

[0080]

10 inkjet printer
11 inkjet head
15 light irradiation device
31 to 33 inkjet head
34, 35 light irradiation device
70 medium
80a portion (portion on a side where light is irra-

diated by the light irradiation device)
80b portion (portion on a side opposite to the side

where light is irradiated by the light irradiation
device)

90 printed matter
100 printed matter
101 droplet (ink droplet)
101a droplet (forward warp ink droplet)
101b droplet (reverse warp ink droplet)
110 printed matter (shaped object)
110a ink layer (layer of ink)
110b ink layer (ink layer formed by forward warp

ink)
110c ink layer (ink layer formed by reverse warp

ink)
110d portion (portion formed by forward warp ink)
110e portion (ink layer formed by reverse warp ink)

Claims

1. An inkjet printing method that uses an inkjet printer
comprising:

an inkjet head that ejects ink, which cures and
shrinks when irradiated with light; and
a light irradiation device that irradiates light to-
ward the ink, wherein
a forward warp ink and a reverse warp ink are
printed in an arrangement that reduces warp of
each other,
the forward warp ink serving as the ink where a
warp when cured and shrunk by irradiation of
light is a forward warp in which a portion on a

side where the light is irradiated by the light ir-
radiation device is large in the degree of curing
and shrinkage as compared with a portion on a
side opposite to the side where the light is irra-
diated by the light irradiation device, and
the reverse warp ink serving as the ink where a
warp when cured and shrunk by irradiation of
light is a reverse warp in which a portion on a
side opposite to a side where the light is irradi-
ated by the light irradiation device is large in the
degree of curing and shrinkage as compared
with a portion on the side where the light is irra-
diated by the light irradiation device.

2. The inkjet printing method as set forth in claim 1,
wherein when printing is performed so that a plurality
of droplets of the ink ejected by the inkjet head and
landed on a medium are connected, printing is per-
formed by mixing the droplets of the forward warp
ink and the droplets of the reverse warp ink.

3. The inkjet printing method as set forth in claim 1,
wherein when printing is performed by stacking the
layers of ink to form a three-dimensional shaped ob-
ject by the plurality of layers, printing is performed
so that a shaped object includes the layer formed by
the forward warp ink and the layer formed by the
reverse warp ink.

4. The inkjet printing method as set forth in claim 1,
wherein when printing is performed by staking the
layers of ink to form a three-dimensional shaped ob-
ject by the plurality of layers, printing is performed
so that a shaped object includes the layer formed by
mixing the forward warp ink and the reverse warp ink.

5. An ink set used by an inkjet printer including,

an inkjet head that ejects ink, which cures and
shrinks when irradiated with light, and
a light irradiation device that irradiates light to-
ward the ink, the ink set comprising:

a forward warp ink serving as the ink where
a warp when cured and shrunk by irradiation
of light is a forward warp in which a portion
on a side where the light is irradiated by the
light irradiation device is large in the degree
of curing and shrinkage as compared with
a portion on a side opposite to the side
where the light is irradiated by the light irra-
diation device; and
a reverse warp ink serving as the ink where
a warp when cured and shrunk by irradiation
of light is a reverse warp in which a portion
on a side opposite to a side where the light
is irradiated by the light irradiation device is
large in the degree of curing and shrinkage
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as compared with a portion on the side
where the light is irradiated by the light irra-
diation device.
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