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(54) INKJET HEAD MANUFACTURING METHOD AND INKJET HEAD

(57) Provided are an inkjet head manufacturing
method capable of limiting cost increases while easily
maintaining high positional precision of nozzle arrange-
ment, and an inkjet head. The method comprises a first
layering process and a first bonding process. The first
layering process: layers, via a first adhesive layer, on one
surface of a channel member, which is configured from
a single member and has a shape in which grooves that
will become the ink channels are formed on the one sur-
face and no grooves are formed on the surface on the
opposite side, a cover member that is configured from a
single member with a different linear expansion coeffi-
cient from the channel member; and layers, via a second
adhesive layer on the opposite surface, a first thermal
deformation-limiting member, which is configured from a
single member with a different linear expansion coeffi-
cient from the channel member and which limits the ther-
mal deformation that occurs due to the difference in linear
expansion coefficients of the channel member and the
cover member. The first bonding process heats and
cures the first and second adhesive layers simultaneous-
ly and bonds the cover member, the channel member,
and the first thermal deformation-limiting member.
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Description

Technical Field

[0001] The present invention relates to a manufactur-
ing method for an inkjet head, and an inkjet head.

Background Art

[0002] Conventionally, an inkjet printer has an inkjet
head having a plurality of nozzles arrayed, and forms an
image by controlling the timing at which the ink is dis-
charged from these nozzles in parallel. The inkjet head
is provided with an ink flow path (channel) in accordance
with each nozzle, and by a predetermined driving oper-
ation of deforming this ink flow path at least partly, pres-
sure is applied to the ink in a pressure chamber to let the
nozzle discharge the ink.
[0003] As a manufacturing method for this inkjet head,
a method is given in which a plurality of grooves is pro-
vided for a substrate (channel substrate) that can be de-
formed by voltage application by using a piezoelectric
member such as lead zirconate titanate (PZT), a cover
member (lid member) and a base member (bottom mem-
ber) of a nonpiezoelectric member are stacked on and
bonded to an upper surface and a lower surface of these
grooves, respectively, thereby covering the grooves with
the lid; thus, the ink flow path is formed. For bonding the
cover member and the base member, a thermosetting
adhesive is often used. Thus, by using the nonpiezoe-
lectric member as the cover member and the base mem-
ber, the cost reduction can be achieved.
[0004] However, when the inkjet head is manufactured
by this method, the material of the channel member and
the material of the cover member and the base member
are different from each other, resulting in that the expan-
sion coefficient, especially the linear expansion coeffi-
cient, is different. As a result, the inkjet may be bent due
to the temperature rise in the ink discharge operation.
This leads to a problem that in this inkjet head, the nozzle
is displaced from a desired position. In view of this, Patent
Literature 1 has disclosed the technique that suppresses
the warp by adjusting the difference in temperature char-
acteristic between the cover member, the channel mem-
ber and the base member in a manner that the cover
member provided with the rib is used and the rib is partly
cut. Moreover, in regard to the technique related to the
invention of the present application, Patent Literature 2
has disclosed the technique in which a nozzle unit having
a plurality of nozzles arrayed to be bonded to one surface
of a flow path member of an inkjet head (channel sub-
strate) and an actuator unit that applies pressure to the
ink in each flow path of the flow path member to be bond-
ed to the other surface thereof are subjected to pressure
bonding at the same time to assure the bonding.

Citation List

Patent Literatures

[0005]

Patent Literature 1: JP 2007-069475 A
Patent Literature 2: JP 2007-245394 A

Summary of Invention

Technical Problem

[0006] The inkjet head chip in which, with respect to
the channel member with one surface provided with the
groove serving as the ink flow path and the other surface
not provided with the groove, the cover member with the
different material is bonded to only the surface provided
with the groove has a problem that, in the conventional
method, the warp cannot be suppressed and the position
accuracy of the nozzle array easily deteriorates.
[0007] An object of the present invention is to provide
a manufacturing method for an inkjet head, and an inkjet
head, which can maintain the position accuracy of the
nozzle array to be high easily while suppressing the in-
crease in cost.

Solution to Problem

[0008] In order to achieve the above object, according
to the present invention, an invention of claim 1 is a man-
ufacturing method for an inkjet head that discharges ink
out of an ink channel through a nozzle, comprising: a first
stacking step of stacking, through a first adhesive layer
on one surface of a channel member with a shape having
a groove serving as an ink channel formed on the one
surface and not having the groove on the opposite sur-
face, a cover member formed of a single member with a
different linear expansion coefficient from the channel
member, and stacking, through a second adhesive layer
on the opposite surface, a first thermal deformation sup-
pression member that is formed of a single member with
a different linear expansion coefficient from the channel
member and that suppresses thermal deformation
caused by the difference in linear expansion coefficient
between the channel member and the cover member;
and a first bonding step of bonding the cover member,
the channel member, and the first thermal deformation
suppression member by thermally curing the first adhe-
sive layer and the second adhesive layer at the same
time.
[0009] An invention of claim 2 is the manufacturing
method for an inkjet head according to claim 1, wherein
the linear expansion coefficient of the cover member and
the linear expansion coefficient of the first thermal defor-
mation suppression member are both larger than that of
the channel member.
[0010] An invention of claim 3 is the manufacturing
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method for an inkjet head according to claim 1, wherein
the linear expansion coefficient of the cover member and
the linear expansion coefficient of the first thermal defor-
mation suppression member are both smaller than that
of the channel member.
[0011] An invention of claim 4 is the manufacturing
method for an inkjet head according to claim 2 or 3,
wherein the linear expansion coefficient of the first ther-
mal deformation suppression member is the same as the
linear expansion coefficient of the cover member.
[0012] An invention of claim 5 is the manufacturing
method for an inkjet head according to any one of claims
1 to 4, wherein the first thermal deformation suppression
member has the same shape as the cover member.
[0013] An invention of claim 6 is the manufacturing
method for an inkjet head according to any one of claims
1 to 5, wherein the cover member is provided with a pen-
etration pore that communicates with the ink channel and
supplies ink to the ink channel, and the first thermal de-
formation suppression member is provided with a dummy
penetration pore that does not communicate with the ink
channel.
[0014] An invention of claim 7 is the manufacturing
method for an inkjet head according to any one of claims
1 to 6, further comprising, after the first stacking step, a
nozzle bonding step of bonding a nozzle formation mem-
ber provided with the nozzle to one end face at which the
ink channel is open in a multilayer body including the
cover member, the channel member, and the first thermal
deformation suppression member.
[0015] An invention of claim 8 is the manufacturing
method for an inkjet head according to claim 7, wherein
the nozzle bonding step includes a step of attaching the
nozzle formation member to the multilayer body using an
adhesive including a thermosetting adhesive.
[0016] An invention of claim 9 is the manufacturing
method for an inkjet head according to any one of claims
1 to 6, wherein the nozzle is provided for the cover mem-
ber.
[0017] An invention of claim 10 is the manufacturing
method for an inkjet head according to any one of claims
6 to 8, further comprising after the first bonding step: a
second stacking step of stacking, through a third adhe-
sive layer on a surface of the cover member that is op-
posite to a surface thereof bonded to the channel mem-
ber, an ink supply member that is formed of a single mem-
ber and that is provided with a recess serving as an ink
supply path for supplying ink supplied from outside to the
ink channel through the penetration pore, and stacking,
through a fourth adhesive layer on a surface of the first
thermal deformation suppression member that is oppo-
site to a surface thereof bonded to the channel member,
a second thermal deformation suppression member that
is formed of a single member with the same linear ex-
pansion coefficient as the ink supply member and that is
provided with a dummy recess which does not contribute
to the ink supply to the ink channel; and a second bonding
step of bonding the cover member and the ink supply

member to each other and the first thermal deformation
suppression member and the second thermal deforma-
tion suppression member to each other by thermally cur-
ing the third adhesive layer and the fourth adhesive layer
at the same time.
[0018] An invention of claim 11 is an inkjet head for
discharging ink out of an ink channel through a nozzle,
the inkjet head comprising: a channel member that is
formed of a single member and has a shape having a
groove serving as an ink channel formed on one surface
and not having the groove on the opposite surface; a
cover member that is formed of a single member with a
different linear expansion coefficient from the channel
member and bonded to the one surface of the channel
member; and a first thermal deformation suppression
member that is formed of a single member with a different
linear expansion coefficient from the channel member
and bonded to the opposite surface of the channel mem-
ber to suppress thermal deformation caused by a differ-
ence in linear expansion coefficient between the channel
member and the cover member.
[0019] An invention of claim 12 is the inkjet head ac-
cording to claim 11, wherein the linear expansion coeffi-
cient of the cover member and the linear expansion co-
efficient of the first thermal deformation suppression
member are both larger than that of the channel member.
[0020] An invention of claim 13 is the inkjet head ac-
cording to claim 11, wherein the linear expansion coeffi-
cient of the cover member and the linear expansion co-
efficient of the first thermal deformation suppression
member are both smaller than that of the channel mem-
ber.
[0021] An invention of claim 14 is the inkjet head ac-
cording to claim 12 or 13, wherein the linear expansion
coefficient of the first thermal deformation suppression
member is the same as the linear expansion coefficient
of the cover member.
[0022] An invention of claim 15 is the inkjet head ac-
cording to any one of claims 11 to 14 , wherein the first
thermal deformation suppression member has the same
shape as the cover member.
[0023] An invention of claim 16 is the inkjet head ac-
cording to any one of claims 11 to 15, wherein the cover
member is provided with a penetration pore that commu-
nicates with the ink channel and supplies ink to the ink
channel, and the first thermal deformation suppression
member is provided with a dummy penetration pore that
does not communicate with the ink channel.
[0024] An invention of claim 17 is the inkjet head ac-
cording to any one of claims 11 to 16, wherein a nozzle
formation member provided with the nozzle is bonded to
one end face at which the ink channel is open in a mul-
tilayer body including the channel member, the cover
member, and the first thermal deformation suppression
member.
[0025] An invention of claim 18 is the inkjet head ac-
cording to claim 17, wherein the nozzle formation mem-
ber is attached to the multilayer body using an adhesive
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including a thermosetting adhesive.
[0026] An invention of claim 19 is the inkjet head ac-
cording to any one of claims 11 to 16, wherein the nozzle
is provided for the cover member.
[0027] An invention of claim 20 is the inkjet head ac-
cording to any one of claims 16 to 18, further comprising:
an ink supply member that is formed of a single member,
that is provided with a recess serving as an ink supply
path for supplying ink supplied from outside to the ink
channel through the penetration pore, and that is bonded
to the surface of the cover member that is opposite to
the surface thereof bonded to the channel member; and
a second thermal deformation suppression member that
is formed of a single member with the same linear ex-
pansion coefficient as the ink supply member, that is pro-
vided with a dummy recess which does not contribute to
the ink supply to the ink channel, and that is bonded to
a surface of the first thermal deformation suppression
member opposite to a surface thereof bonded to the
channel member.

Advantageous Effects of Invention

[0028] The present invention provides the effect that
the inkjet head can be manufactured while the position
accuracy of the nozzle array is easily maintained to be
high and the cost increase is suppressed.

Brief Description of Drawings

[0029]

Fig. 1A is an exploded view illustrating a structure of
an inkjet head according to a first embodiment of the
present invention.
Fig. 1B is a diagram illustrating the structure of the
inkjet head according to the first embodiment of the
present invention.
Fig. 2A is a diagram for describing a manufacturing
method for the inkjet head according to the first em-
bodiment.
Fig. 2B is a diagram for describing the manufacturing
method for the inkjet head according to the first em-
bodiment.
Fig. 2C is a diagram for describing the manufacturing
method for the inkjet head according to the first em-
bodiment.
Fig. 2D is a diagram for describing the manufacturing
method for the inkjet head according to the first em-
bodiment.
Fig. 3A is a perspective view illustrating a structure
of an inkjet head according to a first modified exam-
ple.
Fig. 3B is a sectional view illustrating the structure
of the inkjet head according to the first modified ex-
ample.
Fig. 4A is a diagram for describing a manufacturing
method for the inkjet head according to the first mod-

ified example.
Fig. 4B is a diagram for describing the manufacturing
method for the inkjet head according to the first mod-
ified example.
Fig. 4C is a diagram for describing the manufacturing
method for the inkjet head according to the first mod-
ified example.
Fig. 4D is a diagram for describing the manufacturing
method for the inkjet head according to the first mod-
ified example.
Fig. 5A is a diagram for describing a structure of and
a manufacturing method for an inkjet head according
to a second modified example.
Fig. 5B is a diagram for describing the structure of
and the manufacturing method for the inkjet head
according to the second modified example.
Fig. 5C is a diagram for describing the structure of
and the manufacturing method for the inkjet head
according to the second modified example.
Fig. 5D is a diagram for describing the structure of
and the manufacturing method for the inkjet head
according to the second modified example.
Fig. 6A is a diagram for describing a structure of and
a manufacturing method for an inkjet head according
to a third modified example.
Fig. 6B is a sectional view for describing the structure
of the inkjet head according to the third modified ex-
ample.
Fig. 6C is a diagram for describing the structure of
and the manufacturing method for the inkjet head
according to the third modified example.
Fig. 6D is a diagram for describing the structure of
and the manufacturing method for the inkjet head
according to the third modified example.
Fig. 7A is a diagram illustrating a structure of an inkjet
head according to a second embodiment.
Fig. 7B is a diagram illustrating the structure of the
inkjet head according to the second embodiment.
Fig. 7C is a diagram illustrating the structure of the
inkjet head according to the second embodiment.
Fig. 8 is a diagram for describing a method of eval-
uating the nozzle array.
Fig. 9 is a table representing the results of evaluating
the nozzle array.

Description of Embodiments

[0030] Embodiments of the present invention will be
hereinafter described with reference to the drawings.

[First Embodiment]

[0031] Fig. 1A and Fig. 1B are diagrams illustrating a
structure of an inkjet head 100 according to a first em-
bodiment.
[0032] Fig. 1A is an exploded view illustrating the struc-
tures of the inkjet head 100, and Fig. 1B is a diagram
illustrating the state in which the above structures of the
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inkjet head 100 are combined.
[0033] The inkjet head 100 includes a channel member
10, a cover member 20, an assistant member 30 (first
thermal deformation suppression member), a nozzle
plate 60 (nozzle formation member), and the like with a
plate-like shape.
[0034] In the inkjet head 100 according to this embod-
iment, the channel member 10 is a plate-shaped member
with its length and width larger than the thickness, and
one surface of the channel member 10, i.e., one of front
and rear surfaces of the plate is provided with a plurality
of grooves 11 serving as ink channels in parallel. Here,
for the explanation, the channel member 10 with six
grooves is illustrated as an example but the numerals
including the length (short-side direction of the plate
plane), the width (long-side direction of the plate plane),
the depth (thickness direction) and width of each groove
11, the space from the adjacent groove, and the like are
defined in accordance with the necessary number of
grooves (for example, 256 grooves), the discharge
amount of ink, the discharge speed, the resolution, and
the like. In this inkjet head 100, the grooves 11 are pro-
vided to extend in the length direction on the plate plane
of the channel member 10. Bonding the cover member
20 on the surface provided with the grooves 11 causes
each of the grooves 11 to serve as a hole-shaped ink
flow path 11a (pressure chamber). The channel member
10 is formed of a piezoelectric member (for example, lead
zirconate titanate), and in the inkjet head 100 of this em-
bodiment, electrodes are formed on opposite side walls
of the ink flow path 11a and by applying voltage between
the electrodes having the wall surface between the ad-
jacent ink flow paths 11a held therebetween, the shape
of each ink flow path 11a can be changed. The assistant
member 30 is bonded to the surface of the channel mem-
ber 10 opposite to the surface thereof that has the cover
member 20 bonded thereto. A nozzle plate 60 is bonded
to one side surface of the multilayer body in which the
cover member 20, the channel member 10, and the as-
sistant member 30 are stacked.
[0035] The cover member 20 is a ceramic substrate in
this embodiment and is not particularly limited; for exam-
ple, a single member of zirconia (ZrO2), a silica/alumina
compound (SiO2/Al2O3), silicon nitride (Si3N4), and the
like is selected to be used.
[0036] The nozzle plate 60 is formed of, for example,
silicon, and is bonded to one of side surfaces of the mul-
tilayer body provided with an open end of the ink flow
path 11a. The nozzle plate 60 is provided with nozzle
opening portions 61 in accordance with opening positions
of the ink flow paths 11a provided in the width direction.
In other words, the plural nozzle opening portions 61 are
arrayed in the width direction (longitudinal direction) of
the inkjet head 100. In the inkjet head 100 of this embod-
iment, the ink is supplied to each ink flow path 11a from
the other open end at which the nozzle plate 60 is not
bonded, and the ink is compressed and pressurized
along with the deformation of the ink flow paths 11a (pres-

sure chambers) to be discharged out of the nozzle open-
ing portions 61.
[0037] In the inkjet head 100 of this embodiment, one
material is selected based on the criterion below and
used for the assistant member 30. If the linear expansion
coefficient of the cover member 20 is larger than the linear
expansion coefficient of the channel member 10, the ma-
terial with a larger linear expansion coefficient than that
of the channel member 10 is selected for the assistant
member 30; if the linear expansion coefficient of the cover
member 20 is smaller than the linear expansion coeffi-
cient of the channel member 10, the material with a small-
er linear expansion coefficient than that of the channel
member 10 is selected for the assistant member 30.
[0038] Under this condition, the material can be select-
ed so that the linear expansion coefficient of the assistant
member 30 can be substantially the same as the linear
expansion coefficient of the cover member 20. Further,
the material of the assistant member 30 may be the same
as the material of the cover member 20.
[0039] In the inkjet head 100 of this embodiment, the
assistant member 30 has the same shape as the cover
member 20.
[0040] In the inkjet head 100, this assistant member
30 does not contribute to any of the deformation of the
pressure chamber or the wires for the voltage supply, the
formation of the ink flow path, or the supply of the ink but
functions as a thermal deformation suppression member
that suppresses the warp caused by the difference in
linear expansion coefficient between the channel mem-
ber 10 and the cover member 20.
[0041] Next, a manufacturing method for the inkjet
head 100 according to the first embodiment will be de-
scribed. Figs. 2A to 2D are diagrams for describing the
manufacturing method for the inkjet head 100 according
to the first embodiment.
[0042] In the manufacture of the inkjet head 100 of this
embodiment, first, the channel member 10 provided with
the grooves 11, the cover member 20, and the assistant
member 30 are prepared and at normal temperature, an
adhesive 15 (first adhesive layer) is applied to a bonding
surface between the cover member 20 and the channel
member 10 and an adhesive 25 (second adhesive layer)
is applied to a bonding surface between the channel
member 10 and the assistant member 30 (Step 1, Fig.
2A). The adhesives 15 and 25 used in the manufacture
of the inkjet head 100 of this embodiment are both ther-
mosetting adhesives. Next, a multilayer body in which
the assistant member 30, the channel member 10, and
the cover member 20 are stacked in this order is formed
(Step 2, Fig. 2B). Then, the multilayer body is heated
integrally to cure the adhesives 15 and 25 at the same
time and the assistant member 30 and the cover member
20 are bonded by adhesive layers 15a and 25a to the
channel member 10 (Step 3, Fig. 2C). Subsequently, af-
ter an adhesive 35 is applied to a bonding surface be-
tween the nozzle plate 60 and the side surface portion
of the multilayer body at which the members are bonded
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at normal temperature, the opening portion of the ink flow
path 11a and the nozzle opening portion 61 are brought
into contact with each other while their positions are
aligned. The adhesive 35 used in the manufacture of the
inkjet head 100 of this embodiment is also the thermo-
setting adhesive. Finally, this multilayer body and the
nozzle plate 60 are heated to cure the adhesive 35, there-
by bonding the nozzle plate 60 to the multilayer body
through an adhesive layer 35a (Step 4, Fig. 2D) ; thus,
the inkjet head 100 is formed. Of the manufacturing steps
above, (Step 1) and (Step 2) constitute a first stacking
step and and (Step 3) constitutes a first bonding step.
Moreover, (Step 4) constitutes a nozzle bonding step.
[0043] In the inkjet head 100 of the first embodiment
as above, of the channel member 10 with one surface
provided with the grooves 11 and the opposite surface
not provided with the grooves, the surface opposite to
the surface bonded to the cover member 20 that covers
the grooves 11 to form the ink flow paths 11a (pressure
chambers) is bonded to the assistant member 30 that
does not contribute to the deformation of the wire and
the pressure chamber, the formation of the ink flow path,
or the supply of the ink, whereby the function as the ther-
mal deformation suppression member is achieved. In
other words, the large warp caused by the bonding of the
cover member 20 and the channel member 10 only is
suppressed by the assistant member 30 provided on the
opposite side; therefore, even in the occurrence of the
temperature change when the inkjet head 100 is used,
the nozzle array with smaller warp and high accuracy as
the entire inkjet head 100 can be obtained.
[0044] Further, when the nozzle plate 60 is thermally
attached to the side surface of the multilayer body includ-
ing the channel member 10, the cover member 20, and
the assistant member 30 using the thermosetting adhe-
sive, the warp in the entire multilayer body can be sup-
pressed and in the inkjet head 100 manufactured finally,
the deterioration in accuracy of the nozzle array due to
the distortion of the nozzle plate 60 can be prevented.
[0045] Since the cover member 20, the channel mem-
ber 10, and the assistant member 30 are stacked at nor-
mal temperature with the adhesives 15 and 25 interposed
therebetween and then heated to be attached at the same
time, the large warp does not occur at the bonding of the
multilayer body.
[0046] The assistant member 30 employs a single
member that is selected so that the magnitude relation
of the linear expansion coefficient between the cover
member 20 and the channel member 10 becomes equal
to the magnitude relation of the linear expansion coeffi-
cient between the assistant member 30 and the channel
member 10; thus, the direction of the warp that is caused
depending on the magnitude relation of the linear expan-
sion coefficient with the channel member 10 when the
thermosetting adhesive is thermally cured becomes sym-
metric relative to the channel member 10 to offset the
warp as a whole.
[0047] Moreover, since it is not necessary to use the

expensive piezoelectric member, which is the same as
the channel member 10, for the cover member 20, the
accuracy of the nozzle array position can be maintained
or improved while the cost increase is suppressed.
[0048] Further, since the warp of the inkjet head 100
as a whole is suppressed, an inexpensive member can
be selected to be used for each of the cover member 20
and the assistant member 30.
[0049] Since the large warp is not caused even when
the thermosetting adhesive with high stability and cer-
tainty is used, the inkjet head 100 with high accuracy and
high durability can be obtained.
[0050] On this occasion, the linear expansion coeffi-
cient of the channel member 10 may be either larger or
smaller than the linear expansion coefficient of the cover
member 20 and the assistant member 30 but by setting
the linear expansion coefficient to increase the durability
based on the strength of the adhesive, the size or the
Young’s modulus of the cover member 20 and the as-
sistant member 30, and the like, the long-term use with
high accuracy can be achieved.
[0051] Moreover, since using the same member for the
cover member 20 and the assistant member 30 can make
those members have substantially the same warp char-
acteristic, the warp of the bonded multilayer body as a
whole can be further suppressed.
[0052] In addition, since making the cover member 20
and the assistant member 30 have the same shape can
make those members have substantially the same warp
size, the force that causes the warp is applied uniformly
to the both sides of the channel member 10, so that the
warp of the bonded multilayer body as a whole can be
further suppressed.

[First modified example]

[0053] Fig. 3A and Fig. 3B illustrate a structure of an
inkjet head 100a according to a first modified example.
[0054] The inkjet head 100a according to the first mod-
ified example is the same as the inkjet head 100 accord-
ing to the first embodiment except the shape of a cover
member 20a and the presence or absence of an ink sup-
ply port 21a, and the detailed description to the same
portion is omitted.
[0055] Fig. 3A is a diagram in which the structures of
the inkjet head 100a are bonded. The cover member 20a
included in the inkjet head 100a has a shape whose
length is different from that of the assistant member 30
and the channel member 10 (length in the ink flow path
direction in the channel member 10). This cover member
20a is provided with the ink supply port 21a (penetration
pore).
[0056] Fig. 3B is a sectional view taken along a section
A-A including one of the ink flow paths 11a in Fig. 3A.
This sectional view also shows an ink supply member 40
(manifold) in addition to the structures of Fig. 3A, thereby
enabling the easy understanding of the flow of the ink.
The ink supply member 40 is formed of, for example, a
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single member of resin or the like, and bonded to a sur-
face of the cover member 20a that is opposite to the
surface thereof bonded to the channel member 10. In
this inkjet head 100a, the ink is supplied from an ink cham-
ber recess 41, which is provided for the ink supply mem-
ber 40 to serve as the ink supply path, to each ink flow
path 11a through the ink supply port 21a, and discharged
out of the nozzle opening portion 61.
[0057] Figs. 4A to 4D illustrate a manufacturing method
for the inkjet head 100a according to the first modified
example. First, the uncured adhesives 15 and 25 are
applied to the bonding surface between the cover mem-
ber 20a and the channel member 10 and the bonding
surface between the channel member 10 and the assist-
ant member 30, respectively at normal temperature (Fig.
4A) and the members are stacked sequentially to form a
multilayer body (Fig. 4B). Next, the whole body is heated
to attach the cover member 20a and the assistant mem-
ber 30 to the channel member 10 at the same time
through the adhesive layers 15a and 25a obtained by
curing the adhesives 15 and 25. After the adhesive 35 is
applied to one end face of the side surfaces of the mul-
tilayer body, at which the ink flow paths 11a are open,
(Fig. 4C), the nozzle plate 60 is pasted while the position
of the ink flow path 11a and the position of the nozzle
opening portion 61 are aligned and the adhesive 35 is
thermally cured. Thus, the multilayer body and the nozzle
plate 60 are bonded to each other through the adhesive
layer 35a (Fig. 4D).
[0058] As described above, the inkjet head 100a ac-
cording to the first modified example employs the cover
member 20a and the assistant member 30 with a different
size. In the inkjet head, the shape is sometimes asym-
metric in point of the size, the function, or the design due
to the problem in the arrangement of the ink supply mem-
ber 40 ; even in this case, the warp as the whole can be
reduced by the use of the assistant member 30. Moreo-
ver, by setting another shape or material to be asymmetry
to offset one asymmetry, the warp as the whole can be
suppressed more efficiently and the inkjet head with the
accurate nozzle array can be obtained.

[Second modified example]

[0059] Figs. 5A to 5D illustrate a manufacturing method
for an inkjet head 100b according to a second modified
example.
[0060] The inkjet head 100b according to the second
modified example is the same as the inkjet head 100a
according to the first modified example except that both
a cover member 20b and an assistant member 30b are
different in size from the channel member 10 and that
any member is provided with a plurality of penetration
holes (penetration pores). The same structure is denoted
by the same symbol and the detailed description thereto
is omitted.
[0061] As illustrated in Fig. 5A, the cover member 20b
is provided with ink supply ports 21b for supplying ink

individually to the grooves 11 of the channel member 10.
On the other hand, the assistant member 30b is also
provided with penetration holes 31b. The number, the
arrangement, and the shape of the penetration holes 31b
are not limited in particular; however, it is more desirable
that the influence of the warp by the ink supply ports 21b
provided for the cover member 20b when the tempera-
ture of the inkjet head 100b is changed can be effectively
offset, for example, in the form of providing the penetra-
tion holes 31b symmetrically to the channel member 10.
In the inkjet head 100b of this embodiment, the penetra-
tion holes 31b are provided at the same positions as the
ink supply ports 21b of the cover member 20b in the as-
sistant member 30b with the same shape as the cover
member 20b.
[0062] In the manufacture of the inkjet head 100b ac-
cording to the second modified example, first, the adhe-
sives 15 and 25 are applied to the bonding surface be-
tween the cover member 20b and the assistant member
30b and the bonding surface between the channel mem-
ber 10 and the assistant member 30b, respectively at
normal temperature (Fig. 5A). Next, these are stacked
sequentially to form a multilayer body (Fig. 5B). After that,
the adhesives 15 and 25 are thermally cured at the same
time to bond the cover member 20b and the assistant
member 30b to the channel member 10 with the adhesive
layers 15a and 25a interposed therebetween. Then, the
adhesive 35 is applied to one end of the side surfaces of
the multilayer body, at which the ink flow paths 11a are
open, at normal temperature, and the nozzle plate 60 is
pasted (Fig. 5C). Then, by thermally curing the adhesive
35, the nozzle plate 60 and the multilayer body are bond-
ed to each other through the adhesive layer 35a (Fig.
5D). Through the above procedure, the inkjet head 100b
is formed.
[0063] In this inkjet head 100b, in a manner similar to
the inkjet head 100a of the first modified example, the
ink is supplied to each ink flow path 11a from the ink
supply member 40, which is not shown, provided outside
the cover member 20b through the ink supply ports 21b
only, and then discharged out of the nozzle plate 60. The
penetration holes 31b provided for the assistant member
30b are blocked so as not to communicate with the ink
flow paths 11a by the bottom surface of the channel mem-
ber 10 and serve as the dummy penetration holes that
do not contribute to the ink supply.
[0064] As described above, in the inkjet head 100b of
the second modified example, the dummy penetration
holes 31b that do not contribute to the ink supply are
provided for the assistant member 30b and the cover
member 20b and the assistant member 30b have sub-
stantially the same expansion and contraction character-
istics in the heat treatment. Therefore, the warp of the
multilayer body when the inkjet head 100b is heated can
be further suppressed. Therefore, the nozzle line can be
disposed at high accuracy in the attachment of the nozzle
plate 60 or the operation of the inkjet head 100b.
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[Third modified example]

[0065] Figs. 6A to 6D illustrate a structure of and a
manufacturing method for an inkjet head 100c according
to a third modified example.
[0066] In the inkjet head 100c according to the third
modified example, the shape of the grooves 11 provided
for the channel member 10 of the inkjet head 100a of the
first modified example is changed and the size of the
assistant member 30 is the same as that of the cover
member 20a, and moreover a dummy member 50 (sec-
ond thermal deformation suppression member) is pro-
vided. In regard to the other points, the inkjet head 100c
of the third modified example is the same as the inkjet
head 100a of the first modified example, and the same
component is denoted by the same symbol and the de-
tailed description thereto is omitted.
[0067] As shown by the exploded view of Fig. 6A,
grooves 11c are open at only one side surface of the
plate-shaped channel member 10c, and are each formed
so that an ink flow path 11d (see the sectional view of
Fig. 6B) formed by having the upper surface of the groove
11c covered with the cover member 20a communicates
with the ink supply port 21a.
[0068] Moreover, as shown by the sectional view of
Fig. 6B, the dummy member 50 is bonded to a surface
of the assistant member 30c that is opposite to a surface
thereof to which the channel member 10c is bonded. This
dummy member 50 is provided with a recess 51 (dummy
recess), and this recess 51 is disposed to face the chan-
nel member 10c. The dummy member 50 is, however,
to cancel the characteristic of the deformation caused by
the temperature change of the ink supply member 40 and
this recess 51 does not contribute to the supply of the
ink to each portion. The dummy member 50 is not par-
ticularly limited but in the third modified example, is
formed of the same material and with the same size as
the ink supply member 40, and has the shape symmet-
rical to the channel member 10c. In other words, the
shape of the recess 51 is not particularly limited but in
the third modified example, is formed of the same mate-
rial and with the same size as the ink chamber recess 41.
[0069] The inkjet head 100c of the third modified ex-
ample is manufactured as below. In other words, as
shown in Fig. 6C, an adhesive 45 (third adhesive layer)
is applied to a bonding surface between the ink supply
member 40 and the cover member 20a, the channel
member 10c, the assistant member 30c, and the nozzle
plate 60 which are already bonded through the procedure
similar to that of the first modified example, and moreover
an adhesive 55 (fourth adhesive layer) is applied to a
bonding surface with the dummy member 50 (Step 5).
Here, in the inkjet head 100c of the third modified exam-
ple, the thermosetting adhesive is used for the adhesives
45 and 55. Then, the members are stacked so that the
ink chamber recess 41 and the recess 51 face the bond-
ing surface side. After that, the whole is heated integrally
to bond the ink supply member 40 and the dummy mem-

ber 50 through adhesive layers 45a and 55a, which are
obtained by thermally curing the adhesives 45 and 55 at
the same time. Thus, the inkjet head 100c shown in Fig.
6D is formed (Step 6). Step 5 above constitutes a second
stacking step and Step 6 constitutes a second bonding
step.
[0070] In this manner, the inkjet head 100c of the third
modified example includes the assistant member 30c
that offsets the warp of the cover member 20a and the
dummy member 50 that offsets the warp of the ink supply
member 40; thus, in the manufacture and in the use, the
nozzle array position can be maintained accurately and
the warp that occurs in the use of the inkjet head 100c
can be suppressed low.

[Second embodiment]

[0071] Next, an inkjet head 100d according to a second
embodiment will be described.
[0072] Fig. 7A and Fig. 7B are diagrams for describing
a structure of and a manufacturing method for the inkjet
head 100d according to the second embodiment. As
shown by the exploded view of Fig. 7A, in the inkjet head
100d according to the second embodiment, a nozzle
opening portion 21d (nozzles) for discharging ink is pro-
vided for the cover member 20d at positions correspond-
ing to the grooves 11 of the channel member 10, and
serves as the nozzle plate. In other words, in this inkjet
head 100d, the ink is discharged in a direction perpen-
dicular to the direction where the ink flow paths 11a ex-
tend and the nozzle plate 60 is not provided for the side
surface portion of the multilayer body. The other structure
is similar to that of the inkjet head 100 of the first embod-
iment and the detailed description thereto is omitted by
denoting the same portion with same reference symbol.
[0073] Next, the manufacturing method for the inkjet
head 100d according to the second embodiment will be
described. In the manufacture of the inkjet head 100d,
as shown in Fig. 7B, first, the cover member 20d, the
channel member 10, and the assistant member 30 are
stacked with the adhesives 15 and 25 interposed there-
between at normal temperature, thereby forming a mul-
tilayer body. Then, through adhesive layers 15a and 25a
obtained by thermally curing the adhesives 15 and 25 at
the same time, the cover member 20d and the assistant
member 30 are bonded to the channel member 10 as
shown in Fig. 7C. Note that one end of the ink flow path
11a open at the side surface of the bonded multilayer
body is bonded to the ink supply member, which is not
shown, to serve as the ink supply port, while the other
end thereof is blocked.
[0074] As described above, the inkjet head 100d ac-
cording to the second embodiment has a nozzle opening
portion 21d in the cover member 20d, and the assistant
member 30 is bonded to the surface of the channel mem-
ber 10 opposite to the surface thereof to which the cover
member 20d is bonded, and the material of the cover
member 20d and the assistant member 30 is selected
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within the range where the magnitude relation of the lin-
ear expansion coefficient is determined so that the direc-
tion of the warp of the cover member 20d and the direction
of the warp of the assistant member 30 become symmet-
ric along the channel member 10. Therefore, even though
the temperature rises in the operation of the inkjet head
100d, the large warp of the cover member 20d can be
suppressed and the highly accurate nozzle array can be
maintained.
[0075] Moreover, since the cover member 20d and the
assistant member 30 are attached to the channel mem-
ber 10 with the thermosetting adhesives 15 and 25 at the
same time, the highly accurate nozzle array with smaller
warp as a whole in the manufacture of the inkjet head
100d can be obtained.
[0076] Note that the present invention is not limited to
the above embodiment but various changes are possible.
For example, in the above embodiment, the warp is sup-
pressed by the symmetry that is achieved by making the
shape or material of the cover member 20 and the as-
sistant member 30 equal. Further, in consideration of the
point that the channel member 10 itself has the asym-
metric shape of having the grooves 11 only on one sur-
face side of the plate, the shape or the material of the
cover member 20 and the assistant member 30 may be
minutely adjusted so as to complement this influence.
[0077] In addition, in the above embodiment, the warp
is suppressed by making the magnitude relation of the
linear expansion coefficient between the cover member
20 and the channel member 10 be equal to the magnitude
relation of the linear expansion coefficient between the
assistant member 30 and the channel member 10. How-
ever, the selection of the material that enables the mem-
ber to function as the assistant member 30 is not limited
to this criterion. For example, the material can be selected
based on other parameters than the linear expansion co-
efficient; for example, by using, as the assistant member
30, the member that has small difference in linear expan-
sion coefficient from the channel member 10 and that
has large Young’ s modulus and is bent uneasily, the
warp caused by the difference in linear expansion coef-
ficient between that member and the channel member
10 is suppressed to be low and moreover the force that
resists the warping force caused by the difference in lin-
ear expansion coefficient between the cover member 20
and the channel member 10 is increased to prevent the
warp as a whole from being increased.
[0078] Moreover, in the above embodiment, the adhe-
sives 15 and 25 are thermally cured at the same temper-
ature; however, the heating temperature for the adhe-
sives may be different. For example, if the linear expan-
sion coefficient of the cover member 20 is larger than
that of the channel member 10 and the linear expansion
coefficient of the assistant member 30 is smaller than
that of the channel member 10, the thermal curing of the
adhesives 15 and 25 may be controlled so that the tem-
perature of the channel member 10 is lower than that of
the assistant member 30 and the temperature of the cov-

er member 20 is lower than that of the channel member
10, thereby suppressing the large warp. Alternatively, on
the contrary, if the linear expansion coefficient of the cov-
er member 20 is smaller than that of the channel member
10 and the linear expansion coefficient of the assistant
member 30 is larger than that of the channel member 10,
the thermal curing of the adhesives 15 and 25 may be
controlled so that the temperature of the channel member
10 is lower than that of the cover member 20 and the
temperature of the assistant member 30 is lower than
that of the channel member 10, thereby suppressing the
large warp. By the method as above, the warp in the
manufacture of the inkjet head 100 can be suppressed
as a whole, and the material selection width of the cover
member 20 and the assistant member 30 can be further
expanded. In addition, different adhesives 15 and 25 may
be selected in accordance with such different thermal
curing temperature. Similarly, the heating temperature
for the adhesives 35 and 45 may be set differently or
different adhesives may be selected therefor.
[0079] In the above embodiment, the members are
bonded using the thermosetting adhesive; however, an-
other adhesive may be used. Even in the case of using
the adhesives that can be attached at normal tempera-
ture, the highly accurate nozzle array can be maintained
while suppressing the warp according to the heat gener-
ation (temperature rise) in the use of the inkjet head 100.
Moreover, even in the case of bonding by the thermal
curing, the adhesive may be not just the thermosetting
adhesive but also the mixture of another kind of adhesive,
such as UV curable adhesive.
[0080] In the above embodiment, the grooves 11 or
the nozzle opening portions 61 are provided to arrange
the nozzle line in the longitudinal direction of the channel
member 10 as the plate-shaped member; however, the
arrangement is not limited thereto. Further, the structure
may be arranged as appropriate unless the structure that
contributes to the ink supply, such as the groove or the
hole, is provided on the surface opposite to the surface
provided with the grooves 11.
[0081] In the above embodiment, the nozzles are ar-
ranged on one nozzle plate 60; however, even when each
nozzle is provided at a terminal of each ink flow path 11a
of the channel member 10, the accuracy of the nozzle
array position can be maintained or improved similarly.
[0082] In the above embodiment, the electrodes are
disposed along the side wall in the pressure chamber;
however, the present invention is not limited thereto. For
example, the electrodes may be arranged between the
side wall between the pressure chambers and the cover
member. Moreover, in regard to the details including the
specific structure, shape, arrangement, numerals, and
materials shown in the above embodiments, various
changes can be made within the range not departing from
the scope of the present invention.
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Example 1

[0083] Hereinafter, the present invention will be de-
scribed specifically with reference to examples; however,
the present invention is not limited thereto.

[Manufacture of inkjet head]

(Example 1)

[0084] A plate of lead zirconate titanate (PZT) with a
thickness of 0.9 mm, a width of 42 mm, and a length of
17 mm was used as the channel member of the inkjet
head. The channel member is provided with 256 grooves
each having a depth of 310 mm and a width of 80 mm in
parallel with a distance (pitch) of 141 mm between the
centers of the grooves. PZT has a linear expansion co-
efficient ([mm·m-1·K-1] , hereinafter referred to as
[ppmK-1] ) of 6.7 [ppmK-1] based on 20°C.
[0085] Moreover, the cover member was formed of sil-
icon nitride (with a linear expansion coefficient of 2.6 [pp-
mK-1] based on 20°C) with a thickness of 0.8 mm, a width
of 42 mm, and a length of 12 mm, and the assistant mem-
ber (thermal deformation suppression member) was
formed of a compound of aluminum nitride and boron
nitride (AlN/BN, the linear expansion coefficient is 4.4
[ppmK-1] based on 20°C) with a thickness of 0.8 mm, a
width of 42 mm, and a length of 12 mm.
[0086] After the assistant member, the channel mem-
ber, and the cover member were stacked in this order at
normal temperature (20°C) with an epoxy resin layer in-
terposed therebetween, the members were heated inte-
grally to cure the epoxy resin layers at the same temper-
ature and attached to each other. Then, a silicon nozzle
plate with a thickness of 0.2 mm, a width of 42 mm, and
a length of 2.5 mm was brought into contact with the side
surface of the multilayer body with epoxy resin interposed
therebetween, and heat was applied again to cure the
epoxy resin for attachment. Thus, the inkjet head accord-
ing to Example 1 was manufactured.

(Example 2)

[0087] An inkjet head according to Example 2 was
manufactured in a manner similar to the inkjet head ac-
cording to Example 1 except that the cover member was
formed of zirconia (with a linear expansion coefficient of
10.5 [ppmK-1]) and the assistant member was formed of
a silica/alumina compound (SiO2/Al2O3, with a linear ex-
pansion coefficient of 8.5 [ppmK-1]).

(Example 3)

[0088] An inkjet head according to Example 3 was
manufactured in a manner similar to the inkjet head ac-
cording to Example 1 except that the cover member and
the assistant member were formed of AlN/BN.

(Comparative Example 1)

[0089] An inkjet head according to Comparative Ex-
ample 1 was manufactured in a manner similar to the
inkjet head according to Example 1 except that the cover
member was formed of silicon nitride and the assistant
member serving as the thermal deformation suppression
member was not provided.

(Comparative Example 2)

[0090] An inkjet head according to Comparative Ex-
ample 2 was manufactured in a manner similar to the
inkjet head according to Comparative Example 1 except
that the cover member was formed of zirconia.

(Comparative Example 3)

[0091] An inkjet head according to Comparative Ex-
ample 3 was manufactured in a manner similar to the
inkjet head according to Example 1 except that the cover
member was formed of zirconia and the assistant mem-
ber (formed of AlN/BN) was attached at the same posi-
tion.

(Comparative Example 4)

[0092] An inkjet head according to Comparative Ex-
ample 4 was manufactured in a manner similar to the
inkjet head according to Comparative Example 3 except
that the cover member was formed of silicon nitride and
the assistant member was formed of zirconia.

[Evaluation of inkjet head]

[0093] The inkjet heads according to Examples 1 to 3
and Comparative Examples 1 to 4 manufactured as
above were evaluated as below.

[Nozzle line straightness]

[0094] The maximum displacement width Δh (Fig. 8)
of the position in the thickness direction of the nozzle line
according to the 256 nozzle opening portions provided
for the nozzle plate was measured. The evaluation re-
sults are shown in Fig. 9.
[0095] As shown in the evaluation results, if the assist-
ant member is not provided (Comparative Examples 1,
2), the evaluation values of the nozzle line straightness
are 16 mm and 20 mm, which do not depend on the mag-
nitude relation of the linear expansion coefficient of the
channel member and the cover member. On the other
hand, if the assistant member (thermal deformation sup-
pression member) is selected so that both the cover
member and the assistant member have the linear ex-
pansion coefficient larger or smaller than that of the chan-
nel member (Examples 1, 2), the improvement is made
to the value of approximately 1/5 as compared to Com-
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parative Examples 1, 2.
[0096] If the cover member and the thermal deforma-
tion suppression member are formed of the same mem-
ber (Example 3), the value is substantially the same as
that of Examples 1 and 2 or improved a little.
[0097] On the other hand, if the magnitude relation of
the linear expansion coefficient of the cover member is
the opposite to the magnitude relation of the assistant
member relative to the linear expansion coefficient of the
channel member (Comparative Examples 3, 4), the im-
provement is not made at all as compared to the case of
not using the assistant member (Comparative Examples
1, 2). Therefore, even if the grooves are provided only
one surface of the channel member and the cover mem-
ber is necessary only on one surface, the nozzle line
straightness can be improved by selecting the thermal
deformation suppression member whose magnitude re-
lation in linear expansion coefficient with the channel
member is the same as that of the cover member and
attaching the thermal deformation suppression member
to the surface opposite to the cover member at the same
time as the cover member.

Industrial Applicability

[0098] The present invention can be applied to the
manufacturing method for the inkjet head that discharges
the ink and to the inkjet head.

Reference Signs List

[0099]

10 Channel member
10c Channel member
11 Groove
11a Ink flow path (pressure chamber)
11c Groove
11d Ink flow path
15 Adhesive
15a Adhesive layer
20 Cover member
20a Cover member
20b Cover member
20d Cover member
21a Ink supply port
21b Ink supply port
21d Nozzle opening portion
25 Adhesive
25a Adhesive layer
30 Assistant member
30b Assistant member
30c Assistant member
31b Penetration hole
35 Adhesive
35a Adhesive layer
40 Ink supply member
41 Ink chamber recess

45 Adhesive
45a Adhesive layer
50 Dummy member
51 Recess
55 Adhesive
55a Adhesive layer
60 Nozzle plate
61 Nozzle opening portion
100 Inkjet head
100a Inkjet head
100b Inkjet head
100c Inkjet head
100d Inkjet head

Claims

1. A manufacturing method for an inkjet head that dis-
charges ink out of an ink channel through a nozzle,
comprising:

a first stacking step of stacking, through a first
adhesive layer on one surface of a channel
member with a shape having a groove serving
as an ink channel formed on the one surface
and not having the groove on the opposite sur-
face, a cover member formed of a single mem-
ber with a different linear expansion coefficient
from the channel member, and stacking,
through a second adhesive layer on the opposite
surface, a first thermal deformation suppression
member that is formed of a single member with
a different linear expansion coefficient from the
channel member and that suppresses thermal
deformation caused by the difference in linear
expansion coefficient between the channel
member and the cover member; and
a first bonding step of bonding the cover mem-
ber, the channel member, and the first thermal
deformation suppression member by thermally
curing the first adhesive layer and the second
adhesive layer at the same time.

2. The manufacturing method for an inkjet head accord-
ing to claim 1, wherein the linear expansion coeffi-
cient of the cover member and the linear expansion
coefficient of the first thermal deformation suppres-
sion member are both larger than that of the channel
member.

3. The manufacturing method for an inkjet head accord-
ing to claim 1, wherein the linear expansion coeffi-
cient of the cover member and the linear expansion
coefficient of the first thermal deformation suppres-
sion member are both smaller than that of the chan-
nel member.

4. The manufacturing method for an inkjet head accord-
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ing to claim 2 or 3, wherein the linear expansion co-
efficient of the first thermal deformation suppression
member is the same as the linear expansion coeffi-
cient of the cover member.

5. The manufacturing method for an inkjet head accord-
ing to any one of claims 1 to 4, wherein the first ther-
mal deformation suppression member has the same
shape as the cover member.

6. The manufacturing method for an inkjet head accord-
ing to any one of claims 1 to 5, wherein
the cover member is provided with a penetration pore
that communicates with the ink channel and supplies
ink to the ink channel, and
the first thermal deformation suppression member
is provided with a dummy penetration pore that does
not communicate with the ink channel.

7. The manufacturing method for an inkjet head accord-
ing to any one of claims 1 to 6, further comprising,
after the first stacking step, a nozzle bonding step of
bonding a nozzle formation member provided with
the nozzle to one end face at which the ink channel
is open in a multilayer body including the cover mem-
ber, the channel member, and the first thermal de-
formation suppression member.

8. The manufacturing method for an inkjet head accord-
ing to claim 7, wherein the nozzle bonding step in-
cludes a step of attaching the nozzle formation mem-
ber to the multilayer body using an adhesive includ-
ing a thermosetting adhesive.

9. The manufacturing method for an inkjet head accord-
ing to any one of claims 1 to 6, wherein the nozzle
is provided for the cover member.

10. The manufacturing method for an inkjet head accord-
ing to any one of claims 6 to 8, further comprising
after the first bonding step:

a second stacking step of stacking, through a
third adhesive layer on a surface of the cover
member that is opposite to a surface thereof
bonded to the channel member, an ink supply
member that is formed of a single member and
that is provided with a recess serving as an ink
supply path for supplying ink supplied from out-
side to the ink channel through the penetration
pore, and stacking, through a fourth adhesive
layer on a surface of the first thermal deforma-
tion suppression member that is opposite to a
surface thereof bonded to the channel member,
a second thermal deformation suppression
member that is formed of a single member with
the same linear expansion coefficient as the ink
supply member and that is provided with a dum-

my recess which does not contribute to the ink
supply to the ink channel; and
a second bonding step of bonding the cover
member and the ink supply member to each oth-
er and the first thermal deformation suppression
member and the second thermal deformation
suppression member to each other by thermally
curing the third adhesive layer and the fourth
adhesive layer at the same time.

11. An inkjet head for discharging ink out of an ink chan-
nel through a nozzle, the inkjet head comprising:

a channel member that is formed of a single
member and has a shape having a groove serv-
ing as an ink channel formed on one surface and
not having the groove on the opposite surface;
a cover member that is formed of a single mem-
ber with a different linear expansion coefficient
from the channel member and bonded to the
one surface of the channel member; and
a first thermal deformation suppression member
that is formed of a single member with a different
linear expansion coefficient from the channel
member and bonded to the opposite surface of
the channel member to suppress thermal defor-
mation caused by a difference in linear expan-
sion coefficient between the channel member
and the cover member.

12. The inkjet head according to claim 11, wherein the
linear expansion coefficient of the cover member and
the linear expansion coefficient of the first thermal
deformation suppression member are both larger
than that of the channel member.

13. The inkjet head according to claim 11, wherein the
linear expansion coefficient of the cover member and
the linear expansion coefficient of the first thermal
deformation suppression member are both smaller
than that of the channel member.

14. The inkjet head according to claim 12 or 13, wherein
the linear expansion coefficient of the first thermal
deformation suppression member is the same as the
linear expansion coefficient of the cover member.

15. The inkjet head according to any one of claims 11
to 14, wherein the first thermal deformation suppres-
sion member has the same shape as the cover mem-
ber.

16. The inkjet head according to any one of claims 11
to 15, wherein
the cover member is provided with a penetration pore
that communicates with the ink channel and supplies
ink to the ink channel, and
the first thermal deformation suppression member
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is provided with a dummy penetration pore that does
not communicate with the ink channel.

17. The inkjet head according to any one of claims 11
to 16, wherein a nozzle formation member provided
with the nozzle is bonded to one end face at which
the ink channel is open in a multilayer body including
the channel member, the cover member, and the
first thermal deformation suppression member.

18. The inkjet head according to claim 17, wherein the
nozzle formation member is attached to the multilay-
er body using an adhesive including a thermosetting
adhesive.

19. The inkjet head according to any one of claims 11
to 16, wherein the nozzle is provided for the cover
member.

20. The inkjet head according to any one of claims 16
to 18, further comprising:

an ink supply member that is formed of a single
member, that is provided with a recess serving
as an ink supply path for supplying ink supplied
from outside to the ink channel through the pen-
etration pore, and that is bonded to the surface
of the cover member that is opposite to the sur-
face thereof bonded to the channel member; and
a second thermal deformation suppression
member that is formed of a single member with
the same linear expansion coefficient as the ink
supply member, that is provided with a dummy
recess which does not contribute to the ink sup-
ply to the ink channel, and that is bonded to a
surface of the first thermal deformation suppres-
sion member opposite to a surface thereof bond-
ed to the channel member.
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