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(54) Ink jet printing head and production method thereof

(57) Protruding portions of thermosetting adhesive
9 at stepped portions of a nozzle communication hole
14 and a nozzle hole 15 are hardened beforehand by
ultraviolet ray, so as to suppress flow out of the thermo-
setting adhesive 9 during heating-hardening. This pre-

vents ink clogging in the supply hole 12, nozzle commu-
nication hole 14, nozzle hole 15, enabling a stable ink
discharge, and assures air tightness between the re-
spective plates from the nozzle plate 2 to the vibration
plate 7.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an ink jet print-
ing head capable of preventing clogging of fine holes
and the production method thereof.

2. Description of the Related Art

[0002] The ink jet printing head selectively discharges
ink from a pressure chamber for recording on a record-
ing medium according to a pressure change of a piezo-
electric device for example.
[0003] As shown in Fig. 13, such an ink jet printing
head includes: a nozzle plate 2, a damper plate 3, pool
plate 4, a supply plate 5, a chamber plate 6 and a vibra-
tion plate 7 which are connected together by a thermal
hardening adhesive 9, and which constitute a flow path
board 1.
[0004] It should be noted that in the figure, symbol 10
indicates an ink advance path; symbol 11 indicates a
pool; symbol 12, a supply hole; symbol 13, a pressure
chamber; symbol 14, a nozzle communication hole; and
symbol 15, a nozzle hole.
[0005] The ink pooled in the pool 11 flows through the
supply hole 12 of the supply plate into the pressure
chamber 13. The ink in the pressure chamber 13 further
flows from the nozzle communication hole 14 into the
nozzle hole 15. In this state, the pressure chamber 13
is subjected to a pressure wave and the ink is dis-
charged from the nozzle hole 15.
[0006] Each of the plates of the flow path board 1 is
attached to one another with a thermal hardening type
adhesive 9 painted and then superimposed and subject-
ed to pressure.
[0007] For attachment of the aforementioned plates
to one another, it is possible to use a cold setting adhe-
sive, thermosetting adhesive, thermoplastic adhesive,
anaerobic adhesive, two-liquid adhesive, film-shaped
adhesive, and the like.
[0008] From the viewpoints of reliability (ink resist-
ance, air-tightness, strength and the like), workability,
cost, and equipment size reduction, the aforementioned
thermosetting adhesive 9 is used in general.
[0009] However, the thermosetting adhesive has a
characteristic that the viscosity is lowered during heat-
ing for setting. The thermosetting adhesive 9 applied to
the respective plates flows out and may close the small
nozzle hole 15 as shown in B portion of Fig. 13. This
significantly affects the yield.
[0010] Moreover, if a pressure and setting tempera-
ture are decreased so as to suppress flowing out of the
thermosetting adhesive 9, t he attachment strength of
the plates may be insufficient. Furthermore, as shown
at C in Fig. 13, air tightness between the plates is lost,

which results in ink leak. Insufficient strength and ink
leak result in lowered quality.

SUMMARY OF THE INVENTION

[0011] It is therefore an object of the present invention
to provide an ink jet printing head capable of increasing
the yield and improving the quality, and the production
method thereof.
[0012] An ink jet printing head claimed in Claim 1 com-
prises a flow path board including a plurality of plates
having an ink flow hole, wherein the plurality of plates
are superimposed in such a manner that respective ink
flow holes are matched and a stepped portion is formed
between the respective ink flow holes, and pressure is
applied so that a thermosetting adhesive applied be-
tween the plurality of plates with a predetermined thick-
ness protrudes so as to fill the stepped portions, and
ultraviolet ray is applied to harden the thermosetting ad-
hesive so as to attach the plates to one another.
[0013] Moreover, the plurality of plates may comprise:
a nozzle plate having a plurality of nozzles for discharg-
ing ink; a damper plate having a nozzle communication
hole for mitigating a sadden pressure fluctuation during
ink discharge; a pool plate having a nozzle communica-
tion hole and a pool for pooling ink in the head; a supply
plate having an ink advance path, a supply path, and a
nozzle communication hole for supplying ink from the
pool plate to respective pressure chambers; a chamber
plate having an ink advance path and the pressure
chamber for generating a pressure wave for discharging
the ink; and a vibration plate having an ink advance path
and transmitting a pressure from a pressure generation
source as a pressure wave to the pressure chamber;
wherein the ink flow hole may include the nozzle hole,
ink advance path, supply hole, and nozzle communica-
tion hole.
[0014] The ink jet printing head production method
claimed in Claim 3 is for producing an ink jet printing
head comprising a flow path board including a plurality
of plates having an ink flow hole, the method comprising:
a first step for applying a thermosetting adhesive of a
predetermined thickness to one side of the plurality of
plates; a second step for applying a low-energy ultravi-
olet ray to the thermosetting adhesive; a third step for
superimposing the plurality of plates while matching the
ink flow holes and positioning the plates so that a
stepped portion is formed between the respective plates
and applying pressure to attach the plates to one anoth-
er; and a fourth step for applying ultraviolet ray of a pre-
determined energy to the plurality of plates, so as to
harden the thermosetting adhesive.
[0015] Moreover, the first step may include: a step for
applying the thermosetting adhesive to a nozzle plate
having a plurality of nozzles for discharging ink; a step
for applying the thermosetting adhesive to a damper
plate having a nozzle communication hole for mitigating
a sadden pressure fluctuation during the ink discharge;
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a step for applying the thermosetting adhesive to a pool
plate having a nozzle communication hole and a pool
for pooling the ink in the head; a step for applying the
thermosetting adhesive to a supply plate having an ink
advance path, a supply hole, and a nozzle communica-
tion hole for supplying the ink from the pool plate to re-
spective pressure chambers; and a step for applying the
thermosetting adhesive to a chamber plate having an
ink advance path and the pressure chamber for gener-
ating a pressure wave for discharge; and the third step
may include a step for pressuring the plurality of plates
so as to fill the stepped portions between the ink flow
holes; and the fourth step may include a step of heating
after the thermosetting adhesive is applied and the vi-
bration plate is positioned to be attached.
[0016] Moreover, the first step may include a step for
applying the thermosetting adhesive having viscosity of
4000 cps so as to form a film thickness of about 1.8 mi-
crometers, and the second step may include a step for
setting the ultraviolet ray to about 4J/cm2, and the third
step may include a step for setting the pressure load to
about 6 kgf/cm2.
[0017] Moreover, the method (steps 1 to 4) may fur-
ther comprise: a fifth step for dividing the plurality of
plates into two groups, each of which is subjected to su-
perimposing, attaching with pressure, and ultraviolet ray
radiation so as to prepare a first assembly and a second
assembly; and a sixth step for applying the thermoset-
ting adhesive between the first and the second assem-
blies and then superimposing, attaching with pressure,
applying pressure and heating the first and the second
assemblies.
[0018] Moreover, the fifth step may include a step for
pressuring the first assembly with 4±2 kgf/cm2 and a
step for pressuring the second assembly with 8±2 kgf/
cm2, and the sixth step may include a step for pressu-
rizing the first and the second assemblies with 8 kgf/
cm2.
[0019] Moreover, the first step may include a step for
patterning the thermosetting adhesive according to con-
figurations of the respective plates when applying the
thermosetting adhesive to the plates.
[0020] Moreover, the second step may include a step
for hardening of the thermosetting adhesive by ultravi-
olet ray passed through a mask.
[0021] Moreover, pressure may be applied using a
transparent member and simultaneously with this, ultra-
violet ray is applied in third and fourth steps.
[0022] Moreover, the transparent member may be a
quartz glass.
[0023] Moreover, the seventh step may include a step
for gradually increasing the pressure so as to obtain a
preferable protrusion of the thermosetting adhesive.
[0024] In the ink jet printing head and the production
method thereof according to the present invention, a
plurality of plates are superimposed in such a manner
that the respective ink flow holes are matched with one
another and stepped portions are formed between the

ink flow holes; and a thermosetting adhesive applied
with a predetermined thickness between the plurality of
plates protrudes so as to fill the stepped portions when
subjected to pressure; and ultraviolet ray is applied for
hardening of the thermosetting adhesive for attachment
of the plurality of plates to one another.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Fig. 1 is a cross sectional view of an ink jet
printing head according to a first embodiment of the
present invention.
[0026] Fig. 2 shows a production method of the ink jet
printing head of Fig. 1.
[0027] Fig. 3 shows a production method of the ink jet
printing head of Fig. 1.
[0028] Fig. 4 shows a production method of the ink jet
printing head of Fig. 1.
[0029] Fig. 5 shows a production method of the ink jet
printing head of Fig. 1.
[0030] Fig. 6 shows a production method of the ink jet
printing head of Fig. 1.
[0031] Fig. 7 shows a production method of an ink jet
printing head according to a second embodiment of the
present invention.
[0032] Fig. 8 shows a production method of an ink jet
printing head according to a third embodiment of the
present invention.
[0033] Fig. 9 shows a production method of an ink jet
printing head according to a fourth embodiment of the
present invention.
[0034] Fig. 10 shows a production method of an ink
jet printing head according to a fifth embodiment of the
present invention.
[0035] Fig. 11 shows a flow Chart of the present in-
vention.
[0036] Fig. 12 shows another flow Chart of the present
invention.
[0037] Fig. 13 is a cross sectional view of a conven-
tional ink jet printing head.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Hereinafter, explanation will be given on em-
bodiments of the present invention with reference to the
attached drawings. Note that components common to
Fig. 11 are denoted by identical symbols.

[Embodiment 1]

[0039] Fig. 1 is a cross sectional view of an ink jet
printing head (hereinafter, referred to simply as head)
according to a first embodiment of the present invention,
and Fig. 2 to Fig. 6 show a production method of the
head shown in Fig. 1.
[0040] The head shown in Fig. 1 comprises a flow
path board 1. The flow path board 1 includes a nozzle
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plate 2, a damper plate 3, a pool plate 4, a supply plate
5, chamber plate 6, and a vibration plate 7.
[0041] The nozzle plate 2 has a plurality of independ-
ent nozzle holes 15 for discharging ink. The damper
plate 3 mitigates a sudden pressure fluctuation during
ink discharge.
[0042] The pool plate 4 has a pool 11 for pooling ink
inside. The supply plate 5 has a supply hole 12 and a
nozzle communication hole 14 for supplying ink from the
pool plate 4 to the respective pressure chambers 13.
[0043] The chamber plate 6 has a plurality of inde-
pendent pressure chambers 13 for generating a pres-
sure wave to discharge ink.
[0044] The vibration plate 7 transmits deformation of
the piezo actuator (PA) 8 as a pressure generation
source, to the pressure chamber 13. From the pool plate
4 up to the vibration plate 7, there is provided an ink
advance path 10 for introducing ink to the pool 11.
[0045] The nozzle plate 2, the damper plate 3, the
pool plate 4, the supply plate 5, and the chamber plate
6 are attached to one another by the thermosetting ad-
hesive 9.
[0046] The ink pooled in the pool 11 flows through the
supply hole 12 of the supply plate 5 into the pressure
chamber 13. Furthermore, the ink in the pressure cham-
ber 13 flows from the nozzle communication hole 14 into
the nozzle hole 15. When the PA 8 is subjected to volt-
age in this state, the vibration plate 7 applies the defor-
mation of the PA 8 as a pressure wave to the pressure
chamber 13. When the pressure wave is applied to the
pressure chamber 13, the ink is discharged from the
nozzle hole 15.
[0047] Next, explanation will be given on the produc-
tion method of the head having the aforementioned con-
figuration with reference to Fig. 2 to Fig. 6.
[0048] Firstly, thermosetting adhesive 9 having a vis-
cosity of approximately 4000 cps is applied to one side
of the damper plates 3 to the chamber plate 6, with a
thickness of about 1.8 micrometers.
[0049] Here, depending on the material of the respec-
tive plates from the damper plate 3 to the chamber plate
6, the thermosetting adhesive 9 may agglutinate, dis-
turbing adhesive application of a uniform thickness. To
cope with this, a low-energy ultraviolet ray is irradiated
to prevent agglutination of the thermosetting adhesive
9. The radiation of the ultraviolet ray is preferably 4J/
cm2.
[0050] Next, as shown in Fig. 3, the respective plates
from the nozzle plate 2 to the chamber plate 6 are po-
sitioned, superimposed, and attached to one another
with pressure. Here, as shown at A in Fig. 3, the ther-
mosetting adhesive 9 is pushed out in an amount pref-
erable to cover a stepped portion between the respec-
tive plates from the nozzle plate 2 to the chamber plate
6.
[0051] For example, if it is assumed that the nozzle
hole 15 is φ50 micrometers and the nozzle communica-
tion hole 14 of the damper plate 3 is φ100 micrometers,

the step at one side is 25 micrometers. In this case, it is
preferable that the load applied bring about the adhesive
protrusion (width) not exceeding 25 micrometers.
[0052] The preferable load may differ for each of the
plates from the nozzle plate 2 to the chamber plate 6, it
is preferable to select a load which can be applied to all
of the plates in common. Here, the load applied is set to
about 6 kgf/cm2.
[0053] Next, as shown in Fig. 4, ultraviolet ray of about
20J/cm2 is applied from the upper side of the chamber
plate 6. Here, the protruding portion of the thermosetting
adhesive 9 is hardened by the radiation of the ultraviolet
ray.
[0054] Next, as shown in Fig. 5, the thermosetting ad-
hesive 9 is applied to the upper surface of the chamber
plate 6. After applying the thermosetting adhesive 9, as
shown in Fig. 6, the vibration plate 7 is positioned and
attached to the upper surface of the chamber plate 6.
Moreover, heat is applied from the side of the nozzle
plate 2 so as to harden the thermosetting adhesive 9
applied to the respective plates from the damper plate
3 to the chamber plate 6. Thus, the flow path board 1 of
the head is complete.
[0055] Thus, in this first embodiment, the thermoset-
ting adhesive 9 protruded to the stepped portions of the
nozzle communication hole 14 and the nozzle hole 15
are hardened by the ultraviolet ray, so as to suppress
the flow out of the thermosetting adhesive 9 during heat-
ing. This prevents ink clogging in the supply hole 12, the
nozzle communication hole 14, and the nozzle hole 15,
and assures air tightness between the respective plates
from the nozzle plate 2 to the vibration plate 7. Thus, it
is possible to produce a product having a high reliability,
with a high yield.

[Embodiment 2]

[0056] Fig. 7 shows a production method of the ink jet
printing head according to a second embodiment of the
present invention. It should be noted that like compo-
nents as in Fig. 1 to Fig. 6 are denoted by like reference
symbols.
[0057] As shown in Fig. 7, firstly, a nozzle plate 2, a
damper plate 3, and a pool plate 4 each having thermo-
setting adhesive 9 applied to one surface of them are
subjected to superimposing, attaching with pressure,
and ultraviolet ray radiation so as to prepare a nozzle
assembly 16 as a first assembly.
[0058] Moreover, a supply plate 5 and a chamber
plate 6 having thermosetting adhesive 9 applied on one
surface of them are subjected to superimposing, attach-
ing with pressure, and ultraviolet ray radiation so as to
prepare a chamber assembly 17 as a second assembly.
[0059] Subsequently, the thermosetting adhesive 9 is
applied onto one surface of the nozzle assembly 16. The
vibration plate 7, the nozzle assembly 16, and the cham-
ber assembly 17 are subjected to superimposing, at-
taching with pressure, applying pressure and heating,
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so as to complete a flow path board 1.
[0060] Thus, in the second embodiment, firstly, the
nozzle assembly 16 and the chamber assembly 17 are
prepared. Accordingly, in comparison to the first embod-
iment which is all-at-once production, it is possible to
reduce the shaded portion in the ultraviolet ray radiation.
This assures hardening of the thermosetting adhesive 9.
[0061] Moreover, a preferable load can be applied de-
pending on the plate type and configuration from the
nozzle plate 2 to the chamber plate 6. That is, for exam-
ple, it is assumed that the most preferable load to be
applied between the nozzle plate 2 and the pool plate 4
is 4 ± 2 kgf/cm2 and the most preferable load to be ap-
plied between the supply plate 5 and the chamber plate
6 is 8 ± 2 kgf/cm2.
[0062] Here, 6 kgf/cm2 can be applied so that the
plates from the nozzle plate 2 to the chamber plate 6
are subjected to superimposing, attaching with pres-
sure, ultraviolet ray radiation, applying pressure and
heating.
[0063] In this case, 4 kgf/cm2 is set between the noz-
zle plate 2 and the pool plate 4 and 8 kgf/cm2 is set
between the supply plate 5 and the chamber plate 6 for
superimposing, attaching with pressure, ultraviolet ray
radiation.
[0064] Here, a portion partially hardened serves as a
wall and the most preferable load can be increased. For
this, it is possible to apply 8 kgf/cm2 so as to perform
superimposing, attaching with pressure, ultraviolet ray
radiation, applying pressure and heating. This further
improves reliability of the junction.
[0065] Thus, when the pressurizing conditions differ
between the plates from the nozzle plate 2 to the cham-
ber plate 6, it is possible to improve reliability by dividing
the plates in two or more groups when performing the
superimposing, applying pressure, ultraviolet ray radia-
tion.
[0066] It should be noted that the respective plates
from the nozzle plate 2 to the chamber plate 6 may be
superimposed in different order or in different combina-
tion depending on the configuration, production method,
and production conditions and is not to be limited to the
example of Fig. 7.

[Embodiment 3]

[0067] Fig. 8 shows a production method of an ink jet
printing head according to the third embodiment of the
present invention.
[0068] In the third embodiment, the thermosetting ad-
hesive 9 is patterned when applied to the respective
plates from the damper plate 3 to the chamber plate 6.
[0069] That is, for example, the thermosetting adhe-
sive 9 is patterned and applied to the damper plate 3,
which is attached to the nozzle plate 2. Here, the pref-
erable load for protruding the thermosetting adhesive 9
is 4±2 kgf/cm2 to 6±3 kgf/cm2.
[0070] This enables to set 8±2 kgf/cm2 for attaching

the nozzle plate 2 and the damper plate 3 to the supply
plate 5 and the chamber plate 6, for example.
[0071] Thus, in the third embodiment, the thermoset-
ting adhesive 9 is patterned according to the configura-
tion of the respective plates from the damper plate 3 to
the chamber plate 6 and accordingly, a wider range is
available in the protrusion control of the thermosetting
adhesive 9.
[0072] Thus, even in the all-at-once layering of the
five plates, it is possible to improve reliability and reduce
the work time.

[Embodiment 4]

[0073] Fig. 9 shows a production method of the ink jet
printing head according to the fourth embodiment of the
present invention.
[0074] In the fourth embodiment, a mask 18 is used
so that an end portion of the thermosetting adhesive 9
is hardened by ultraviolet ray radiation in advance. Note
that this hardening in advance can also be performed to
the other plates from the damper plate 3 to the chamber
plate 6.
[0075] Thus, in the fourth embodiment, the end por-
tions of the thermosetting adhesive 9 applied to the re-
spective plates from the damper plate 3 to the chamber
plate 6 are hardened using the mask 18. The hardened
portions serve as walls when the respective plates from
the damper plate 3 to the chamber plate 6 are superim-
posed and attached to one another. Thus, flow out of
the thermosetting adhesive 9 can be controlled and sup-
pressed.

[Embodiment 5]

[0076] Fig. 10 shows a production method of the ink
jet printing head according to the fifth embodiment of the
present invention.
[0077] In the fifth embodiment, a quartz glass 19 is
used to pressurize the respective plates from the nozzle
plate 2 to the chamber plate 6. Since the quartz glass
19 is transparent, it is possible to apply ultraviolet ray
simultaneously.
[0078] Thus, in the fifth embodiment, the quartz glass
19 is used to pressurize the respective plates from the
nozzle plate 2 to the chamber plate 6 and simultaneous-
ly with this, ultraviolet ray is applied from the upper sur-
face of the quartz glass 19. This significantly reduces
the work time.
[0079] It should be noted that during pressurizing with
the quartz glass 19, the pressure may be gradually in-
creased so as to obtain a preferable protrusion amount
of the thermosetting adhesive 9 from the respective
plates from the damper plate 3 to the chamber plate 6.
[0080] In this case, even if the pressure to obtain the
preferable protrusion of thermosetting adhesive 9 varies
between the respective plates from the damper plate 3
to the chamber plate 6, ultraviolet ray is applied at each
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pressuring step and accordingly, it is possible to obtain
a preferable protrusion amount for the respective plates
and the work time is reduced as well.
[0081] As has been described above, in the ink jet
printing head and the production method thereof ac-
cording to the present invention, a plurality of plates are
superimposed so as to match ink flow holes and to form
stepped portions between the plates. And pressure is
applied so that the thermosetting adhesive applied to
the respective plates with a predetermined thickness
protrudes so as to fill the stepped portions. Furthermore,
ultraviolet ray is applied so that the plates are attached
by hardening of the thermosetting adhesive. This signif-
icantly increases the yield and the quality.
[0082] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
characteristic thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being in-
dicated by the appended claims rather than by the fore-
going description and all changes which come within the
meaning and range of equivalency of the claims are
therefore intended to be embraced therein.
[0083] The entire disclosure of Japanese Patent Ap-
plication No. 11-024823 (Filed on February 2nd, 1999)
including specification, claims, drawings and summary
are incorporated herein by reference in its entirety.

Claims

1. An ink jet printing head comprising a flow path board
(1) including a plurality of plates (2-7) having an ink
flow hole (10,12,14,15),

wherein the plurality of plates (2-7) are super-
imposed in such a manner that respective ink flow
holes (10,12,14,15) are matched and a stepped
portion is formed between the respective ink flow
holes (10,12,14,15), and pressure is applied so that
a thermosetting adhesive (9) applied between the
plurality of plates (2-7) with a predetermined thick-
ness protrudes so as to fill the stepped portions, and
ultraviolet ray is applied to harden the thermosetting
adhesive (9) so as to attach the plates (2-7) to one
another.

2. The ink jet printing head as claimed in Claim 1, said
plurality of plates (2-7) comprise:

a nozzle plate (2) having a plurality of nozzles
(15) for discharging ink;
a damper plate (3) having a nozzle communi-
cation hole (14) for mitigating a sadden pres-
sure fluctuation during ink discharge;
a pool plate (4) having a nozzle communication
hole (14) and a pool (11) for pooling ink in the
head;
a supply plate (5) having an ink advance path

(10), a supply path (12), and a nozzle commu-
nication hole (14) for supplying ink from the
pool plate (4) to respective pressure chambers
(13);
a chamber plate (6) having an ink advance path
(10) and the pressure chamber (13) for gener-
ating a pressure wave for discharging the ink;
and
a vibration plate (7) having an ink advance path
(10) and transmitting a pressure from a pres-
sure generation source (8) as a pressure wave
to the pressure chamber (13);
wherein the ink flow hole (10,12,14,15) in-
cludes the nozzle hole (15), ink advance path
(10), supply hole (12), and nozzle communica-
tion hole (14).

3. An ink jet printing head production method for pro-
ducing an ink jet printing head comprising a flow
path board (1) including a plurality of plates (2-7)
having an ink flow hole (10,12,14,15), said method
comprising:

a first step for applying a thermosetting adhe-
sive (9) of a predetermined thickness to one
side of the plurality of plates (2-7);
a second step for applying a low-energy ultra-
violet ray to the thermosetting adhesive (9);
a third step for superimposing the plurality of
plates (2-7) while matching the ink flow holes
(10,12, 14,15) and positioning the plates (2-7)
so that a stepped portion is formed between the
respective plates (2-7) and applying pressure
to attach the plates (2-7) to one another; and
a fourth step for applying ultraviolet ray of a pre-
determined energy to the plurality of plates
(2-7), so as to harden the thermosetting adhe-
sive (9).

4. The ink jet printing head production method as
claimed in Claim 3, wherein said first step includes:

a step for applying the thermosetting adhesive
(9) to a nozzle plate (2) having a plurality of noz-
zles (15) for discharging ink;
a step for applying the thermosetting adhesive
(9) to a damper plate (3) having a nozzle com-
munication hole (14) for mitigating a sadden
pressure fluctuation during the ink discharge;
a step for applying the thermosetting adhesive
(9) to a pool plate (4) having a nozzle commu-
nication hole (14) and a pool (11) for pooling the
ink in the head;
a step for applying the thermosetting adhesive
(9) to a supply plate (5) having an ink advance
path (10), a supply hole (12), and a nozzle com-
munication hole (14) for supplying the ink from
the pool plate (4) to respective pressure cham-
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bers (13); and
a step for applying the thermosetting adhesive
(9) to a chamber plate (6) having an ink ad-
vance path (10) and the pressure chamber (13)
for generating a pressure wave for discharge,
said third step includes a step for pressuring the
plurality of plates (2-7) so as to fill the stepped
portions between the ink flow holes
(10,12,14,15); and
said fourth step includes a step of heating after
the thermosetting adhesive (9) is applied and
the vibration plate (7) is positioned to be at-
tached.

5. The ink jet printing head production method as
claimed in Claim 3, wherein

said first step includes a step for applying the
thermosetting adhesive (9) having viscosity of
4000 cps so as to form a film thickness of about
1.8 micrometers,
said second step includes a step for setting the
ultraviolet ray to about 4J/cm2, and
said third step includes a step for setting the
pressure load to about 6 kgf /cm2.

6. An ink jet printing head production method for pro-
ducing an ink jet printing head comprising a flow
path board (1) including a plurality of plates (2-7)
having an ink flow hole (10,12,14,15), said method
comprising:

a step for dividing the plurality of plates (2-7)
into two groups, each of which is subjected to
superimposing, attaching with pressure, and ul-
traviolet ray radiation so as to prepare a first
assembly (16) and a second assembly (17);
and
a step for applying the thermosetting adhesive
(9) between the first and the second assem-
blies (16,17) and then superimposing, attach-
ing with pressure, applying pressure and heat-
ing the first and the second assemblies (16,17).

7. The ink jet printing head production method as
claimed in Claim 6, wherein

applying pressure to the first assembly (16) with
4±2 kgf /cm2 and applying pressure to the sec-
ond assembly (17) with 8±2 kgf /cm2, and
applying pressure to first and the second as-
semblies with 8 kgf/cm2 (16,17).

8. The ink jet printing head production method as
claimed in Claim 3, wherein said first step includes
a step for patterning the thermosetting adhesive (9)
according to configurations of the respective plates
(2-7) when applying the thermosetting adhesive (9)

to the plates (2-7).

9. The ink jet printing head production method as
claimed in Claim 3, wherein said second step in-
cludes a step for hardening of the thermosetting ad-
hesive (9) by ultraviolet ray passed through a mask
(18).

10. The ink jet printing head production method as
claimed in Claim 3, wherein said third and fourth
steps include seventh step for pressuring by using
a transparent member (19) and simultaneously with
this, applying ultraviolet ray from the transparent
member side to the plurality of palettes (2-7).

11. The ink jet printing head production method as
claimed in Claim 10, wherein said transparent mem-
ber is a quartz glass (19).

12. The ink jet printing head production method as
claimed in Claim 10, wherein pressure is gradually
increasing so as to obtain a preferable protrusion of
the thermosetting adhesive (9).
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