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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to anozzle and a
nozzle unit.

BACKGROUND OF INVENTION

[0002] In recent years, an electronic device includes
numerous electronic components mounted thereon. An
electronic component has been reduced or miniaturized
in size, and an amount of an adhesive to be applied to a
mount board is extremely small. Accurate application of
an adhesive or the like to a narrow range is required.
[0003] A know invention includes, as a nozzle for ap-
plication of an adhesive used for adhesion of an electro-
nic component as described above to a mount board or
the like, the invention described in Patent Literature 1
(see Patent Literature 1). The invention described in
Patent Literature 1 describes a nozzle including a cylind-
rical part (12 in Patent Literature 1) in a cylindrical shape
and a tapered part (13 in Patent Literature 1) in a tapered
shape, and made of a ceramic material (for example, see
FIG. 2 etc. of Patent Literature 1).

CITATION LIST
PATENT LITERATURE

[0004] PatentLiterature 1: Japanese Unexamined Pa-
tent Application Publication No. 2019-58886

SUMMARY

[0005] Inanembodiment of the present disclosure, (1)
a nozzle includes a base part and a through hole. The
base part includes a first end surface and a second end
surface positioned at an opposite side to the first end
surface, and contains a ceramic as a main constituent.
The through-hole penetrates from the first end surface to
the second end surface and includes a center axis ex-
tending in a first direction. The base part further includes
a first part, a second part, and a third part. The first part
includes the first end surface and a first outer wall surface
in a cylindrical shape. The first outer wall surface is
connected to the first end surface, and at least a portion
of the first outer wall surface is press-fitted into a fix
member. The second part includes a second outer wall
surface in a conical shape. The second outer wall surface
is connected to the first outer wall surface and has a first
outer diameter reducing as separating from the first end
surface in the first direction. The third part includes the
second end surface and a third outer wall surface in a
cylindrical shape. The third outer wall surface is con-
nected to the second outer wall surface and the second
end surface and has a second outer diameter equal to or
less than the first outer diameter. The through-hole
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further includes a first hole part, a second hole part,
and a third hole part. The first hole part has a first hole
diameter and is positioned at the first part. The second
hole part has a second hole diameter and is positioned
from the first part to the second part. The third hole part
has a third hole diameter and is positioned from the
second part to the third part. The second hole diameter
reduces as separating from the first part in the first
direction. The third hole diameter is constant in the first
direction.

[0006] (2) Inthe nozzle in (1), the first hole diameter is
constant in the first direction.

[0007] (3) In the nozzle in (1) or (2), the first hole part
includes a first inner wall surface connected to the first
end surface. The second hole part includes a second
inner wall surface connected to the first inner wall sur-
face. The third hole partincludes a third inner wall surface
connected to the second inner wall surface. The second
inner wall surface includes a first end part connected to
the first inner wall surface and a second end part con-
nected to the third inner wall surface. In sectional view
passing through the center axis and in parallel to the first
direction, when a straight line coupling the firstend part to
the second end part is a first virtual line, an inclination 61
of the second outer wall surface with respect to the center
axis is equal to or more than an inclination 62 of the first
virtual line with respect to the center axis.

[0008] (4) In the nozzle in (3), surface roughness Ra1
of the second inner wall surface is larger than surface
roughness Ra2 of the third inner wall surface.

[0009] (5) In the nozzle in (1) to (4), the base part
contains zirconia as a main constituent.

[0010] (6) In the nozzle in (3) to (5), in sectional view
passing through the center axis and in parallel to the first
direction, the second inner wall surface has an arc shape.
[0011] (7) In the nozzle in (3) to (6), in sectional view
passing through the center axis and in parallel to the first
direction, an inclination 03 of the second inner wall sur-
face with respect to the center axis is from 10 to 20°.
[0012] (8) In the nozzle in (3) to (7), in sectional view
passing through the center axis and in parallel to the first
direction, the second outer wall surface and the third
outer wall surface are connected to one another with a
first connection part in an arc shape interposed there-
between.

[0013] (9) Inthe nozzle in (1) to (8), when a dimension
of the third part in the first direction is L1, the third hole
diameter is D3, and the second outer diameteris D13, L1
<378 x [D133 - (D34/D13)] is satisfied.

[0014] (10) In the nozzle in (1) to (9), the base part
furtherincludes a fourth part connected to the second end
surface. The fourth part includes a fourth outer wall sur-
face in a cylindrical shape having a third outer diameter
smaller than the second outer diameter. The third hole
part further extends from the third part to the fourth part.
[0015] (11) In the nozzle in (10), in sectional view
passing through the center axis and in parallel to the first
direction, the third outer wall surface and the fourth outer
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wall surface are connected to one another with a second
connection part in an arc shape interposed therebetw-
een.

[0016] (12)Inthe nozzlein (10) or (11), a dimension of
the fourth part in the first direction is equal to or less than
half a combined dimension of the fourth part and the third
part in the first direction.

[0017] (13)Inthe nozzlein (10)to (12), when a dimen-
sion of the fourth part in the first direction is L2, the third
hole diameter is D3, and the third outer diameter is D14,
L2 < 378 x [D143 - (D34/D14)] is satisfied.

[0018] (14) In the nozzle in (13), when a combined
dimension of the fourth part and the third part in the first
direction is L12, and the second outer diameter is D13,
L12 <378 x [D133 - (D34/D13)] is satisfied.

[0019] (15) In an embodiment of the present disclo-
sure, a nozzle unitincludes the nozzle in (1)to (14)and a
fix member. The fix member includes a first opening part.
At least a portion of the first part of the nozzle is press-
fitted into the first opening part.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a perspective view of a nozzle according to
an embodiment of the present disclosure.

FIG. 2 is a plan view of a nozzle according to an
embodiment of the present disclosure.

FIG. 3 is a sectional view of the nozzle taken along
line I-1'in FIG. 1.

FIG. 4 is an enlarged view of a part A of interest
illustrated in FIG. 3.

FIG. 5 is an enlarged view of a part B of interest
illustrated in FIG. 4.

FIG. 6is a certain exploded sectional view of anozzle
and a nozzle unit according to an embodiment of the
present disclosure.

FIG. 7 is a perspective view of a nozzle according to
another embodiment of the present disclosure.
FIG. 8 is a sectional view of the nozzle taken along
line ll-1lin FIG. 7.

FIG. 9 is an enlarged view of a part C of interest
illustrated in FIG. 8.

DESCRIPTION OF EMBODIMENTS
<Nozzle Configuration>

[0021] Hereinafter, several exemplary embodiments of
the presentdisclosure are described with reference to the
drawings. Note that any direction may be defined as an
upper direction or a lower direction regarding a nozzle.
However, for convenience, an orthogonal coordinate
system xyz is defined, and a negative side in a z-direction
is assumed as the lower direction. Below, a first direction
indicates, for example, the z-direction in the drawings. In
the present disclosure, plan view is a concept including
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planar transparent view.

[0022] In an embodiment of the present disclosure, a
nozzle 3 is described with reference to FIGs. 1to 5. The
nozzle 3includes a base part 1 and a through-hole 2. The
nozzle 3 contains a ceramic as a main constituent.
[0023] As illustrated in FIGs. 1 and 2, the base part 1
includes a first end surface 1a and a second end surface
1b positioned at an opposite side to the first end surface
1a. As a material for the base part 1, for example, a
ceramic material, such as an aluminum oxide-based
sintered body, a mullite-based sintered body, a silicon
carbide-based sintered body, an aluminum nitride-based
sintered body, or a silicon nitride-based sintered body, or
a glass-ceramic material can be used. A size of the base
part 1 in the z-direction is, for example, from 5 mm to 50
mm. A ceramic material and a glass-ceramic material are
easily processible as compared with a typical metal
material, and thus the nozzle 3 is easily manufacturable.
[0024] The base part 1 furtherincludes a firstpart 11, a
second part 12, and a third part 13. The first part 11
includes the first end surface 1a and a first outer wall
surface 111. The first outer wall surface 11 is a cylindrical
surface connected to the first end surface 1a, and at least
a portion of the first outer wall surface 11 is press-fitted
into a fix member 4. A size of the first part 11 in the z-
direction is, for example, from 0.5 mm to 10 mm.
[0025] Thesecond part12includes a second outerwall
surface 122. The second outer wall surface 122 is a
conical surface connected to the first outer wall surface
111 and having a first outer diameter D12 reducing as
separating from the first end surface 1a in the z-direction
(first direction). A size of the second part 12 in the z-
direction is, for example, from 1 mm to 45 mm. A size of
the first outer diameter D12 is, for example, from 0.1 mm
to 5 mm. As illustrated in FIGs. 2 and 3, in an embodi-
ment, the first outer diameter D12 reduces at a constant
rate as separating from the first end surface 1a in the z-
direction (first direction).

[0026] The third part 13 includes the second end sur-
face 1b and a third outer wall surface 133. The third outer
wall surface 133 is a cylindrical surface connected to the
second outer wall surface 122 and the second end sur-
face 1b and having a second outer diameter D13 equal to
orless than the first outer diameter D12. A size of the third
part 13 in the z-direction is, for example, from 0.1 mmto 3
mm. A size of the second outer diameter D13 is, for
example, from 0.01 mm to 2 mm.

[0027] Thethrough-hole 2 penetrates from the firstend
surface 1a to the second end surface 1b and includes a
centeraxis C1 extending in the z-direction (first direction).
The through-hole 2 may be formed by, for example,
injection molding of a ceramic material or the like, or
by application of punching processing to a ceramic ma-
terial that has been formed in an external shape of the
nozzle 3. In a case in which the nozzle 3 is used to apply
fluid such as an adhesive, the fluid flows through the
through-hole 2 in the positive direction of the z-axis.
Pressurizing the fluid from the first end surface 1a side
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causes the fluid to pass through a first hole part 21, a
second hole part 22, and a third hole part 23 in this order,
and thus the fluid can be ejected from the second end
surface 1b side. Here, examples of the fluid include a
conductive adhesive, such as an epoxy adhesive, an
acrylic adhesive, and silver paste, and solder cream.
Note that in the present disclosure fluid is a concept
including an object in paste form.

[0028] The through-hole 2 furtherincludes the first hole
part 21, the second hole part 22, and the third hole part
23. The first hole part 21 has a first hole diameter D1 and
is positioned at the first part 11. A size of the first hole
diameter D1 is, for example, from 0.5 mm to 4 mm.
[0029] The second hole part 22 has a second hole
diameter D2 and is positioned from the first part 11 to
the second part 12. The second hole diameter D2 re-
duces as separating from the first part 11 in the z-direc-
tion. A size of the second hole diameter D2 is, for exam-
ple, from 0.5 mm to 4 mm.

[0030] The third hole part 23 has a third hole diameter
D3 and is positioned from the second part 12 to the third
part 13. The third hole diameter D3 is constant in the z-
direction. Therefore, as compared with a case in which
the third hole part 23 has a tapered shape (the third hole
diameter changes), straightness of fluid passing through
the third hole part 23 can improve. A size of the third hole
diameter D3 is, for example, from 0.005 mm to 3 mm. In
other words, a length of the third hole part in the z-
direction is longer than the length of the third part 13 in
the z-direction. Here, being constant may include a man-
ufacturing error.

[0031] As thelength of the third hole part 23 increases,
flow channel resistance to fluid in the third hole part 23
can be higher. An increase in flow channel resistance
causes fluid to require pressure to be ejected. Therefore,
adjustment of the length of the third hole part 23 can
adjust the flow channel resistance, thus reducing a pos-
sibility that fluid unintendedly drops from the second end
surface 1b of the nozzle 3. Further, adjustment of pres-
sure on fluid enables precise application of fluid such as
an adhesive to a desired position by using the nozzle 3.
Here, in a case in which viscosity of fluid is, for example,
from a hundred thousand cP to five hundred thousand cP,
the above-described effect is more effectively achiev-
able.

[0032] The third hole part 23 of the nozzle 3 is posi-
tioned from the second part 12 to the third part 13. There-
fore, the nozzle 3 including the third part 13 having the
second outer diameter D13 reduced in size as well as a
long length in the z-direction is easily manufacturable.
For example, in a case of manufacture in a manufacture
method described later or the like, the length of the third
part 13 in the z-direction is easily adjustable by cutting
and abrading of the second outer wall surface 122.
[0033] The third part 13 of the nozzle 3 has a long
length in the z-direction. Therefore, in application of an
adhesive to an electronic component and a mount board
by using the nozzle 3, fluid such as an adhesive that flows

10

15

20

25

30

35

40

45

50

55

in the positive direction of the z-axis of the through-hole 2
is precisely applicable to a desired position.

[0034] AsillustratedinFIG. 3, the firsthole diameter D1
may be constant in the z-direction. With such a config-
uration, a length by which the nozzle 3 press-fitted into
the fix member 4 described later protrudes in the z-
direction (see FIG. 6) is adjustable through cutting and
abrading of the first end surface a1 in such a manner that
a second opening part diameter D42 of a second opening
part42 and the first hole diameter D1 match one another.
Accordingly, various types of nozzles 3 are easily man-
ufacturable in accordance with user needs.

[0035] Note that, unlikely to an embodiment illustrated
in FIG. 3, thefirst hole part 21 and the second hole part 22
may be continue to and flush with one another. In this
case, in sectional view passing through the center axis
C1andin parallel to the z-direction (for example, in the xz
plane or the yz plane), when a second inner wall surface
222 described later forms a straight line with an inclina-
tion with respect to the center axis C1, this inclination may
be the same as an inclination of a first inner wall surface
211 with respect to the center axis C1.

[0036] As illustrated in FIG. 3, the first hole part 21
includes the first inner wall surface 211 connected to the
firstend surface 1a. The second hole part 22 includes the
second inner wall surface 222 connected to the firstinner
wall surface 211. The third hole part 23 includes a third
inner wall surface 233 connected to the second inner wall
surface 222. The second inner wall surface 222 includes
a first end part 222a connected to the first inner wall
surface 211 and a second end part 222b connected to
the third inner wall surface 233. In sectional view passing
through the center axis C1 and in parallel to the z-direc-
tion (for example, in the xy plane), assuming that a
straight line coupling the first end part 222a to the second
end part 222b is a first virtual line T1, an inclination 61 of
the second outer wall surface 122 with respect to the
centeraxis C1 may be equal to or more than aninclination
02 of the first virtual line T1 with respect to the center axis
C1. Thatis, a thickness of at least a portion of the second
part 12 of the nozzle 3 (a distance between the second
inner wall surface 222 and the second outer wall surface
122) is not necessarily constant. With the configuration
asdescribed above, the nozzle 3 can have less possibility
of getting damaged when the second part 12 (second
outer wall surface 122) is gripped to press-fit the nozzle 3
into a first opening part 41 of the fix member 4 described
later.

[0037] Surfaceroughness Ra1 ofthe secondinnerwall
surface 222 may be larger than surface roughness Raz2 of
the third inner wall surface 233. In a case in which the
surface roughness Ra1 of the second inner wall surface
222 is the same as the surface roughness Ra2 of the third
inner wall surface 233, since the third hole diameter D3 is
equal to or less than the second hole diameter D2, flow
channelresistance tofluid is largerin the third hole part 23
than in the second hole part 22. Therefore, the surface
roughness Ra1 of the second inner wall surface 222
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being larger than the surface roughness Ra2 of the third
inner wall surface 233 can make the flow channel resis-
tance of fluid in the third hole part 23 be closer to the flow
channel resistance in the second hole part 22. Thereby,
upon application of pressure on fluid, an ejection timing of
fluid can be less likely to deviate from expectation. Ac-
cordingly, application diameter of fluid ejected from the
second end surface 1b can be less likely to vary. Such a
configuration can reduce a possibility that fluid flowing
the through-hole 2 unintendedly drops from the second
end surface 1b of the nozzle 3.

[0038] The base part 1 may contain zirconia as a main
constituent. Here, a "main constituent” in the present
disclosure may be any constituent with at least a highest
content rate, and indicates, for example, a constituent
with a content rate of 90% or more. Zirconia has higher
strength than aluminum oxide or the like. Therefore, as
illustrated in FIG. 5, the third part 13 can have a longer
length in the z-direction with the second outer diameter
D13 reduced in size. In addition, the third part 13 of the
nozzle 3 can have a smaller thickness (a distance be-
tween the third inner wall surface 233 and the third outer
wall surface 133). Since zirconia excels in wear resis-
tance and chemical resistance as compared with alumi-
num oxide or the like, the nozzle 3 can have less possi-
bility of getting worn or damaged.

[0039] AsillustratedinFIG. 3, in sectional view passing
through the center axis C1 and in parallel to the z-direc-
tion, the second inner wall surface 222 may have an arc
shape. In an embodiment, the second inner wall surface
222 has an arc shape protruding to the center axis C1
side. Such a configuration can reduce flow channel re-
sistance to fluid passing through the second hole part 22.
Therefore, upon application of pressure on fluid, an ejec-
tion timing of fluid can be less likely to deviate from
expectation. Accordingly, application diameter of fluid
ejected from the second end surface 1b can be less likely
to vary.

[0040] AsillustratedinFIG. 3,in sectional view passing
through the center axis C1 and in parallel to the z-direc-
tion, aninclination 63 of the second inner wall surface 222
with respect to the center axis C1 may be from 10 to 20°.
Such a configuration can facilitate, in manufacture of the
nozzle 3 in the manufacture method described later,
removal of aformed body of the nozzle 3 formed thorough
injection molding, from a formation mold.

[0041] AsillustratedinFIG. 4, in sectional view passing
through the center axis C1 and in parallel to the z-direc-
tion, the second outer wall surface 122 and the third outer
wall surface 133 may be connected to one another with a
first connection part 123 in an arc shape interposed
therebetween. With such a configuration, stress concen-
trates at the first connection part 123, and the nozzle 3
can have less possibility of getting damaged.

[0042] Asillustrated in FIGs. 4 and 5, assuming that a
dimension of the third part 13 in the z-directionis L1 [mm],
the second outer diameteris D13 [mm], and the third hole
diameter is D3 [mm], the following formula (1) may be
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satisfied. This configuration can further reduce a possi-
bility of the third part 13 bending from the second part 12.
[0043] Notethatinthis case athickness of the third part
13 (that is, D13 - D3) may be 0.04 [mm] or more. This
configuration can reduce, in processing or manufacture
of the nozzle 3, a possibility of the third part 13 getting
damaged.

L1<378 x [D13* - (D3¥/D13)] ... (1)

(Other Embodiments)

[0044] Inotherembodiments of the presentdisclosure,
the nozzle 3 is described with reference to FIGs. 7 to 9.
Note that, among configurations of the other embodi-
ments, only a configuration different from the configura-
tion in the above-described embodiment is described
below, and description of the rest of the configurations
will be omitted with reference signs as those in the above-
described embodiment denoted thereto.

[0045] In an embodiment, the base part 1 may further
include a fourth part 14 connected to the second end
surface 1b. The fourth part 14 may include a fourth outer
wall surface 144 in a cylindrical shape having a third outer
diameter D14 smaller than the second outer diameter
D13. The third hole part 23 further extends from the third
part 13 to the fourth part 14. Thatis, the fourth part 14 with
the smaller outer diameter may be connected to a tip of
the third part 13. With this configuration, evenin a casein
which a tip end of the nozzle 3 has a reduced diameter
(third outer diameter D14) as well as an increased length,
atip-end portion of the nozzle 3 (here, indicating a portion
combining the third part 13 and the fourth part 14) can
have less possibility of getting damaged. Such a nozzle 3
enables application of fluid to a narrower range.

[0046] In an embodiment, as illustrated in FIG. 9, the
third hole diameter D3 of the third hole part 23 in the fourth
part 14 may be the same as or different from the third hole
diameter D3 of the third hole part 23 in the third part.
[0047] AsillustratedinFIG.9, in sectional view passing
through the center axis C1 and in parallel to the z-direc-
tion (for example, in the xz plane or the yz plane), the third
outer wall surface 133 and the fourth outer wall surface
144 may be connected to one another with a second
connection part 134 in an arc shape interposed there-
between. This configuration can reduce a sharp change
in the dimension from the second outer diameter D13 to
the third outer diameter D14, and thus the fourth part 14
can have improved strength. Further, even when an
object hits the fourth part 14 from outside, the fourth part
14 can have less possibility of bending from the third part
13. In addition, when fluid is flowed into the nozzle 3, the
third part 13 and the fourth part 14 can have less possi-
bility of getting damaged by fluid pressure. In the config-
uration described above, the second connection part 134
may match the second end surface 1b.

[0048] More specifically, assuming that a dimension of
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the fourth part 14 in the z-direction is L2 [mm], the third
hole diameter D3 is D3 [mm], and the third outer diameter
D14 is D14 [mm], the following formula (2) may be
satisfied. Note that in this case a thickness of the fourth
part 14 (that is, D14 - D3) may be 0.04 [mm] or more.

L2 <378 x [D143 - (D3*/D14)] ... (2)

[0049] Assuming that a combined dimension of the
fourth part 14 and the third part 13 in the z-direction is
L12 [mm], and the second outer diameter D13 is D13
[mm], the following formula (3) may be satisfied. Note that
in this case a thickness of the third part 13 (that is, D13 -
D3) may be 0.04 [mm] or more.

L12<378 x [D13% - (D3*/D13)] ... (3)

<Nozzle Manufacture Method>

[0050] Here, an example of a method for manufactur-
ing the nozzle 3 is described. In the example described, a
ceramic containing zirconia as a main constituent (a
zirconia-based ceramic) is used as a constituent material
for the nozzle 3. Note that the present disclosure is not
limited to the following embodiment.

(1) First, aformation material to form aformed body is
prepared. The formed body is an original form of the
nozzle 3. Specifically, the formation material is pre-
pared by sufficient mixing and grinding of mixed
powder of zirconium oxide powder and yttrium oxide
powder by a ball mill or the like, and then adding of a
binder to the grinded object to be mixed. The mixed
powder may be mixture of zirconium oxide powder of
85 to 99 mass% and yttrium oxide powder of 1 to 15
mass%, particularly, mixture of zirconium oxide pow-
der of 90 to 98 mass% and yttrium oxide powder of 2
to 10 mass%. In the zirconium oxide powder, purity of
zirconium oxide can be 95% or more, particularly,
98% or more.

(2) Next, the prepared formation material is used to
obtain the formed body including the through hole 2.
Specifically, the formation material is filled in a cavity
of aformation mold to perform injection molding, and
thus the formed body is obtained. The formation
mold with the cavity includes a structure for forming
the through-hole 2. Note that a method for obtaining
the formed body is not limited to the injection molding
described above, but a method, for example, press
forming, slipcasting, cold isostatic press forming, or
extrusion forming may be adopted.

(3) Next, the obtained formed body is fired to obtain a
sintered body. Specifically, the obtained formed body
is putin a debinder furnace at 500 to 600°C for2to 10
hours to perform debinding, and then the debinded
formed body is fired in oxygen atmosphere at 1300 to
1500°C for 0.5 to 3 hours, and thus the sintered body
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is obtained.

(4) Next, an inner circumferential surface of the
through-hole 2 of the obtained sintered body is ap-
plied with abrading processing or the like to form the
third inner wall surface 233. Specifically, an abrading
material is pressed against the through-hole 2 while
the nozzle 3 is rotated with the center axis C1 serving
as a rotational axis, and thus the third inner wall
surface 233 is formed. The same as and/or similarly
to the third inner wall surface 233, the first inner wall
surface 211 and the second inner wall surface 222
may also be applied with abrading processing or the
like. At this time, grinding oil can be used to perform
abrading while suppressing an increase in surface
roughness.

(5) Next, cutting and abrading processing or the like
is applied to an external shape of the obtained sin-
tered body to form the first outer wall surface 111, the
second outer wall surface 122, and the third outer
wall surface 133. In this manner, the nozzle 3 is
manufacturable.

<Nozzle Unit Configuration>

[0051] Asillustrated in FIG. 6, a nozzle unit 5 includes
the nozzle 3 and the fix member 4. The fix member 4
includes the first opening part 41. In the first opening part
41, at least a portion of the first part 11 of the nozzle 3 is
press-fitted.

[0052] Examples of a material for the fix member 4
include a metal material. The first opening part 41 may
have a first opening part diameter D41. The fix member 4
may include the second opening part 42 connected to the
first opening part 41. The second opening part 42 has the
second opening part diameter D42. In this case, the
second opening part diameter D42 may be equal to or
less than the first opening part diameter D41. With this
configuration, the second opening part 42 serves as a
guide to fix the nozzle 3 press-fitted into the first opening
part 41 to a desired position. The second opening part
diameter D42 may be the same as the first hole diameter
D1 of the nozzle 3.

[0053] In a case in which the nozzle unit 5 is used to
apply fluid such as a conductive adhesive to an applica-
tion target object, the fluid is pressurized inside a pres-
sure device (not illustrated) to which the fix member 4 is
attached, and this pressure pushes out the fluid into the
through-hole 2 of the nozzle 3 through the second open-
ing part 42. The fluid is ejected from the second end
surface 1b of the nozzle 3 through the through-hole 2,
thus being applied to the application target object.
[0054] With such a configuration, a nozzle with a por-
tion from which fluid is ejected and having an elongated
shape is easily manufacturable.

[0055] Such a configuration can further provide a noz-
zle, forexample, capable of applying fluid also to a narrow
range, such as between electronic components.

[0056] Note that various combinations of feature parts



11

in an embodiment is not limited to the examples of the
embodiments described above. The respective embodi-

ments can be combined together.

INDUSTRIAL APPLICABILITY

[0057] The presentdisclosure is applicable to a nozzle

and a nozzle unit.
REFERENCE SIGNS
[0058]

1 base part

1a first end surface

1b second end surface

11 first part

111 first outer wall surface

12 second part

122 second outer wall surface
123 first connection part

13 third part

133 third outer wall surface
134 second connection part

14 fourth part

144 fourth outer wall surface

2 through-hole

21 first hole part

211 first inner wall surface

22 second hole part

222 second inner wall surface
222a first end part

222b second end part

23 third hole part

233 third inner wall surface

C1 center axis

T1 first virtual line

D1 first hole diameter

D2 second hole diameter

D3 third hole diameter

D12 first outer diameter

D13 second outer diameter
D14 third outer diameter

D41 first opening part diameter
D42 second opening part diameter
L1 third part dimension in first direction
L2 fourth part dimension in first direction

L12 fourth part and third part combined dimension in

first direction

01 first virtual line inclination

02 second outer wall surface inclination
63 second inner wall surface inclination
3 nozzle

4 fix member

41 first opening part

42 second opening part

5 nozzle unit
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Claims

A nozzle comprising:

a base part comprising a first end surface and a
second end surface positioned at an opposite
side to the first end surface, and containing a
ceramic as a main constituent; and

a through-hole penetrating from the first end
surface to the second end surface and compris-
ing a center axis extending in a first direction,
wherein

the base part further comprises:

a first part comprising the first end surface
and a first outer wall surface in a cylindrical
shape, wherein the first outer wall surface is
connected to the first end surface, and at
least a portion of the first outer wall surface
is configured to be press-fitted into a fix
member;

a second part comprising a second outer
wall surface in a conical shape, wherein the
second outer wall surface is connected to
the first outer wall surface and has a first
outer diameter reducing as separating from
the first end surface in the first direction; and
a third part comprising the second end sur-
face and a third outer wall surface in a
cylindrical shape, wherein the third outer
wall surface is connected to the second
outer wall surface and the second end sur-
face and has a second outer diameter equal
to or less than the first outer diameter,

the through-hole comprises:

a first hole part having a first hole diameter
and positioned at the first part;

a second hole part having a second hole
diameter and positioned from the first part to
the second part; and

a third hole part having a third hole diameter
and positioned from the second part to the
third part,

the second hole diameter reduces as separating
from the first part in the first direction, and

the third hole diameter is constant in the first
direction.

The nozzle according to claim 1, wherein the first
hole diameter is constant in the first direction.

The nozzle according to claim 1 or 2, wherein the first
hole part comprises a first inner wall surface con-
nected to the first end surface,
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the second hole part comprises a second inner
wall surface connected to the first inner wall
surface,

the third hole part comprises a third inner wall
surface connected to the second inner wall sur-
face,

the second inner wall surface comprises a first
end part connected to the firstinner wall surface
and a second end part connected to the third
inner wall surface, and

in sectional view passing through the center axis
and in parallel to the first direction, when a
straight line coupling the first end part to the
second end part is a first virtual line, an inclina-
tion 61 of the first virtual line with respect to the
center axis is equal to or less than an inclination
62 of the second outer wall surface with respect
to the center axis.

The nozzle according to claim 3, wherein surface
roughness Ra1 of the second inner wall surface is
larger than surface roughness Ra2 of the third inner
wall surface.

The nozzle according to any one of claims 1 to 4,
wherein the base part contains zirconia as a main
constituent.

The nozzle according to claim 3 or 4, wherein, in
sectional view passing through the center axis and in
parallel to the first direction, the second inner wall
surface has an arc shape.

The nozzle according to any one of claims 3,4, and 6,
wherein, in sectional view passing through the center
axis and in parallel to the first direction, an inclination
03 of the second inner wall surface with respect to the
center axis is from 10 to 20°.

The nozzle according to any one of claims 1 to 7,
wherein, in sectional view passing through the center
axis and in parallel to the first direction, the second
outerwall surface and the third outer wall surface are
connected to one another with a first connection part
in an arc shape interposed therebetween.

The nozzle according to any one of claims 1 to 8,
wherein when a dimension of the third part in the first
direction is L1,

the third hole diameter is D3, and
the second outer diameter is D13,
L1 <378 x [D143 - (D34/D14)] is satisfied.

The nozzle according to any one of claims 1 to 9,
wherein the base part further comprises a fourth part
connected to the second end surface,
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1.

12.

13.

14.

15.

the fourth part comprises a fourth outer wall
surface in a cylindrical shape having a third outer
diameter smaller than the second outer dia-
meter, and

the third hole part further extends from the third
part to the fourth part.

The nozzle according to claim 10, wherein, in sec-
tional view passing through the center axis and in
parallel to the first direction, the third outer wall sur-
face and the fourth outer wall surface are connected
to one another with a second connection part in an
arc shape interposed therebetween.

The nozzle according to claim 10 or 11, wherein a
dimension of the fourth part in the first direction is
equal to or less than half a combined dimension of
the fourth part and the third part in the first direction.

The nozzle according to any one of claims 10 to 12,
wherein when a dimension of the fourth part in the
first direction is L2,

the third hole diameter is D3, and
the third outer diameter is D14,
L2 < 378 x [D143 - (D34/D14)] is satisfied.

The nozzle according to any one of claims 10 to 13,
wherein when a combined dimension of the fourth
part and the third part in the first direction is L12, and

the second outer diameter is D13,
L12 <378 x [D133 - (D34/D13)] is satisfied.

A nozzle unit comprising:

the nozzle according to any one of claims 1to 14;
and

a fix member comprising a first opening part into
which the first part is configured to be press-
fitted.
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