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(54) APPLICATION JIG AND METHOD FOR MANUFACTURING HONEYCOMB STRUCTURE BODY

(57) The present invention aims to provide an appli-
cation jig that can form a peripheral sealing material layer
over the entire peripheral surface of a ceramic block. The
application jig of the present invention includes a first
principal surface; a second principal surface that is a prin-
cipal surface on the opposite side of the first principal
surface; and an opening section penetrating from the first
principal surface to the second principal surface, wherein
the opening section includes a first opening section on

the first principal surface side and a second opening sec-
tion on the second principal surface side, the first opening
section has a diameter gradually decreasing from the
first principal surface toward a boundary line between
the first opening section and the second opening section,
and the second opening section has a constant diameter
from the boundary line toward the second principal sur-
face.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an application
jig and a method for manufacturing a honeycomb struc-
tured body.

BACKGROUND ART

[0002] In exhaust gases discharged from internal com-
bustion engines of vehicles (e.g., buses, trucks, passen-
ger cars) and construction machines, particulate matters
(hereinafter, also referred to as PMs) are contained. In
recent years, these PMs have raised serious problems
as contaminants harmful to the environment and the hu-
man body.
[0003] To solve the problem, various filters including a
honeycomb structured body made of porous ceramic
have been proposed as filters for collecting PMs in ex-
haust gases to purify the exhaust gases.
[0004] The honeycomb structured body used includes
a pillar-shaped ceramic block with a peripheral sealing
material layer formed around the ceramic block.
[0005] The peripheral sealing material layer is provid-
ed for the purposes of adjusting the shape of the honey-
comb structured body placed in an exhaust passage of
an internal combustion engine, preventing leakage of ex-
haust gases from the peripheral portion of the honey-
comb structured body, and enhancing the heat insulating
property of the honeycomb structured body.
[0006] Patent Literature 1 discloses a method for form-
ing a thin peripheral sealing material layer around a ce-
ramic block, in which a ring-shaped scraper (application
jig) sliding along the peripheral surface of a ceramic block
is used.
[0007] According to the method disclosed in Patent Lit-
erature 1, a scraping step is performed in which a paste-
like sealing material (sealing material paste) is put on the
peripheral surface of a ceramic block and the ceramic
block is passed through the ring-shaped scraper in a lon-
gitudinal direction so that the sealing material paste is
spread over the entire peripheral surface of the ceramic
block.

CITATION LIST

- Patent Literature

[0008]

Patent Literature 1: WO 2005/045210

SUMMARY OF INVENTION

- Technical Problem

[0009] According to the method disclosed in Patent Lit-

erature 1, elastomers (e.g., urethane rubber) are men-
tioned as exemplary materials of the scraper, which
means that soft materials are preferred.
[0010] The thickness of the scraper (distance between
the inner surface and the peripheral surface of the ring)
is constant, and is 1.0 to 5.0 mm.
[0011] The inner size of the scraper is set to a size
slidable along the peripheral surface of a ceramic block
so as to form a thin sealing material paste layer, and is
adjusted in such a manner that a difference between the
outer diameter of the ceramic block and the inner diam-
eter of the scraper is small.
[0012] According to a common method for manufac-
turing a ceramic block, a rectangular pillar-shaped hon-
eycomb fired body is manufactured in which a large
number of cells for passing gases therethrough are dis-
posed in parallel in a longitudinal direction and a cell wall
is provided to separate the cells, a plurality of the hon-
eycomb fired bodies are bound to form a rectangular pil-
lar-shaped honeycomb aggregated body, and the periph-
eral surface of the honeycomb aggregated body is
ground.
[0013] In the ceramic block manufactured by the above
method, cells cut in the grinding are exposed on the pe-
ripheral surface.
[0014] If the peripheral surface of the ceramic block,
on which cells are exposed, is subjected to the scraping
step as described in Patent Literature 1, the sealing ma-
terial paste drops in the exposed cells, and it generates
a portion where the peripheral sealing material layer is
not formed.
[0015] If a portion where the peripheral sealing material
layer is not formed is generated, the sealing material
paste needs to be additionally applied to that portion man-
ually.
[0016] In consideration of the above problem, the
present invention aims to provide an application jig that
can form a peripheral sealing material layer over the en-
tire peripheral surface of a ceramic block, and a method
for manufacturing a honeycomb structured body which
enables formation of a peripheral sealing material layer
over the entire peripheral surface of a ceramic block.

- Solution to problem

[0017] The present inventors considered that, in a case
where scraping is performed on a peripheral surface of
a ceramic block, on which cells are exposed, formation
of a thick peripheral sealing material layer is effective as
the exposed cells are filled with the sealing material
paste.
[0018] For formation of a thick peripheral sealing ma-
terial layer, the application amount of the sealing material
needs to be increased.
[0019] In a case where the application amount of the
sealing material is increased and a conventional scraper
as disclosed in Patent Literature 1 is used in the scraping
step, a portion where the peripheral sealing material layer
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is thin is problematically formed.
[0020] Based on the above study, the present inven-
tors further intensively studied to arrive at the present
invention.
[0021] An application jig according to claim 1 includes:

a first principal surface;
a second principal surface that is a principal surface
on the opposite side of the first principal surface; and
an opening section penetrating from the first principal
surface to the second principal surface,
wherein the opening section includes a first opening
section on the first principal surface side and a sec-
ond opening section on the second principal surface
side,
the first opening section has a diameter gradually
decreasing from the first principal surface toward a
boundary line between the first opening section and
the second opening section, and
the second opening section has a constant diameter
from the boundary line toward the second principal
surface.

[0022] In the application jig, the diameter of the first
opening section gradually decreases from the first prin-
cipal surface toward the boundary line between the first
opening section and the second opening section. Such
a shape is described as a shape tapered from the first
principal surface toward the second principal surface.
[0023] The portion tapered from the first principal sur-
face toward the second principal surface is herein re-
ferred to as a tapered portion.
[0024] The application jig is placed in such a manner
that the first principal surface faces upward and the sec-
ond principal surface faces downward, and a ceramic
block with a sealing material paste put thereon was
placed inside the second opening section of the applica-
tion jig. When the application jig is moved in an upward
direction with such setting, the sealing material paste
scraped by the tapered first opening section is collected
on the tapered portion. If a thin portion of the peripheral
sealing material layer is present, the sealing material
paste collected on the tapered portion fills the thin portion
along the movement of the application jig, preventing for-
mation of a portion where the peripheral sealing material
layer is thin.
[0025] In the application jig, the diameter of the second
opening section is constant from the boundary line to-
ward the second principal surface. In other words, the
shape of that portion is not tapered.
[0026] The portion not tapered is herein referred to as
a straight portion.
[0027] The thickness of the peripheral sealing material
layer can be determined by adjusting the distance be-
tween a face forming the second opening section and
the peripheral surface of the ceramic block. The second
opening section having a face formed by a straight portion
enables formation of a peripheral sealing material layer

having a predetermined thickness.
[0028] In other words, the application jig is suitably
used for forming a thick peripheral sealing material layer
over the entire peripheral surface of a ceramic block by
increasing the amount of the sealing material paste put
on the peripheral surface of the ceramic block on which
cells are exposed.
[0029] In the application jig according to claim 2, the
second opening section has a thickness of 1 to 4 mm.
[0030] If the second opening section is thicker than 4
mm, holes may be formed on the surface of the applied
sealing material paste. If the second opening section is
thinner than 1 mm, a portion pressing the sealing material
paste onto the peripheral surface of the ceramic block is
small, possibly causing variation in thickness of the pe-
ripheral sealing material layer.
[0031] If the thickness of the second opening section
is within a range from 1 to 4 mm, formation of holes on
the surface of the applied sealing material paste and var-
iation in thickness of the peripheral sealing material layer
are prevented.
[0032] In the application jig according to claim 3,
among angles between a face forming the first opening
section and a face spreading along the boundary line in
a direction in parallel with the second principal surface,
an angle formed inside the application jig is 65° to 85°.
[0033] If the angle is smaller than 65°, a thin portion of
the peripheral sealing material layer is not well filled with
the sealing material paste collected on the tapered por-
tion, so that streaks may be formed on the surface of the
applied sealing material paste along the moving direction
of the application jig.
[0034] If the angle is larger than 85°, the amount of the
sealing material paste collected on the tapered portion
is small, possibly failing to fill a thin portion of the periph-
eral sealing material layer with the sealing material paste.
[0035] In the application jig according to claim 4, the
jig is made of polyacetal, a fluororesin, polycarbonate,
polypropylene, polyphenylene ether, polybutylene
terephthalate, an acrylic resin, polyphenylene sulfide, or
a metal coated with a resin.
[0036] These materials are hard, not like soft materials
such as elastomers, and therefore, a rigid application jig
can be made.
[0037] If the application jig used is made of a soft ma-
terial such as elastomers, the jig may be warped in the
scraping step. In such a case, the sealing material paste
may be built up to form a thick portion at the end in the
moving direction of the application jig. The use of a rigid
application jig can prevent such a defect.
[0038] The application jig according to claim 5 is made
of polyacetal, a fluororesin, or a metal coated with a fluor-
oresin.
[0039] These materials are rigid and have poor adhe-
sion with the sealing material paste, so that the sealing
material paste does not adhere to the application jig. As
a result, uneven coating (so-called shrinkage) is not
formed on the surface of the applied sealing material
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paste.
[0040] In the application jig according to claim 6, the
application jig has a thickness of 10 to 20 mm.
[0041] In a case where the thickness of the application
jig is within the above range, the rigidity of the application
jig is enhanced.
[0042] In the application jig according to claim 7, a face
forming the second opening section has a groove running
from the boundary line toward the second principal sur-
face.
[0043] The application jig with such a groove can form
a protrusion on the peripheral sealing material layer. With
the protrusion, the friction force is generated between
the protrusion and a holding sealing material wound
around the honeycomb structured body, enhancing the
tight contact between the peripheral sealing material lay-
er and the holding sealing material.
[0044] A method of manufacturing a honeycomb struc-
tured body according to claim 8 includes the steps of: a
sealing material putting step of putting a sealing material
paste on a peripheral surface of a pillar-shaped ceramic
block; and
a scraping step of spreading the entire peripheral surface
of the ceramic block with the sealing material paste put
on the peripheral surface of the ceramic block to manu-
facture a honeycomb structured body with a peripheral
sealing material layer formed on the peripheral surface
of the ceramic block,
wherein the application jig according to any one of claims
1 to 7 is set in such a manner that the first principal surface
faces upward and the second principal surface faces
downward, the ceramic block is placed inside the second
opening of the application jig, and
in the scraping step, the ceramic block is passed through
the opening section of the application jig so that a face
forming the second opening spreads the entire peripheral
surface of the ceramic block with the sealing material
paste.
[0045] In the method, since the application jig of the
present invention is used in the scraping step, generation
of a portion where the peripheral sealing material layer
is not formed is prevented, so that the peripheral sealing
material layer having a predetermined thickness is
formed over the entire peripheral surface of a ceramic
block in the manufactured honeycomb structured body.
[0046] In the method according to claim 9, in the scrap-
ing step, the application jig with the first principal surface
facing upward and the second principal surface facing
downward is moved in an upward direction.
[0047] In a case where the moving direction of the ap-
plication jig is set as above, the application jig is moved
in a direction where the opening size of the tapered por-
tion is increased, so that the scraped sealing material
paste can be collected on the tapered portion. If a thin
portion of the peripheral sealing material layer is present,
the sealing material paste collected on the tapered por-
tion fills the thin portion along with the movement of the
application jig, preventing formation of a portion where

the peripheral sealing material layer is thin.
[0048] In the method according to claim 10, the ceram-
ic block is placed in a manner as to set a spacing between
the peripheral surface of the ceramic block and the face
forming the second opening section constant.
[0049] Placing the ceramic block at such a position en-
ables formation of the peripheral sealing material layer
having constant thickness.
[0050] In the method according to claim 11, the ceram-
ic block is placed in a manner as to set a spacing between
the peripheral surface of the ceramic block and the face
forming the second opening section not constant.
[0051] Placing the ceramic block at such a position en-
ables formation of the peripheral sealing material layer
having a thickness different from part to part.
[0052] In the method according to claim 12, the spacing
between the peripheral surface of the ceramic block and
the face forming the second opening section of the ap-
plication jig is 0.40 to 0.70 mm.
[0053] Determining the distance between the periph-
eral surface of the ceramic block and the face forming
the second opening section of the application jig can con-
trol the thickness of the peripheral sealing material layer.
[0054] Setting the distance within a range from 0.40 to
0.70 mm enables formation of a comparatively thick pe-
ripheral sealing material layer having a thickness of 0.40
to 0.70 mm on the peripheral surface of the ceramic block.
[0055] In the method according to claim 13, the ceram-
ic block is placed in a manner such that positions of the
center of the ceramic block and the center of the opening
section of the application jig are matched.
[0056] In the method according to claim 14, a position-
ing jig is used to place the ceramic block, the positioning
jig being capable of determining the positions of the ce-
ramic block and the application jig by matching positions
of the center of the ceramic block and the center of the
opening section of the application jig.
[0057] Matching the positions of the center of the ce-
ramic block and the center of the opening section of the
application jig enables formation of a peripheral sealing
material layer having a predetermined thickness at a pre-
determined position.
[0058] The use of such a positioning jig facilitates po-
sitioning, enabling easier formation of the peripheral seal-
ing material layer controlled to have a predetermined
thickness over the entire periphery of the honeycomb
structured body.
[0059] In the method according to claim 15, the ceram-
ic block is manufactured through a step of manufacturing
a rectangular pillar-shaped honeycomb fired body having
a large number of cells for passing gas therethrough dis-
posed in parallel in a longitudinal direction and a cell wall
provided to separate the cells, a step of binding a plurality
of the honeycomb fired bodies to manufacture a rectan-
gular pillar-shaped honeycomb aggregated body, and a
step of grinding the peripheral surface of the honeycomb
aggregated body; and
cells cut in the grinding are exposed on the peripheral
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surface of the ceramic block.
[0060] On the ceramic block manufactured by the
above method, cells cut in the grinding are exposed. In
the above method for manufacturing a honeycomb struc-
tured body, the peripheral sealing material layer can be
thickened and can fill all the exposed cells, preventing
formation of a portion where the peripheral sealing ma-
terial layer is not formed on the peripheral surface of the
ceramic block.
[0061] In the method according to claim 16, the ceram-
ic block is a single pillar-shaped honeycomb fired body
including a large number of cells disposed in parallel in
a longitudinal direction and a cell wall provided to sepa-
rate the cells.
[0062] The use of the application jig of the present in-
vention enables favorable application of a sealing mate-
rial paste also to a ceramic block formed of a single hon-
eycomb fired body.
[0063] The method according to claim 17 includes the
steps of:

a first sealing material paste putting step of putting
a first sealing material paste on the peripheral sur-
face of the ceramic block;
a first scraping step of spreading the entire peripheral
surface of the ceramic block with the first sealing
material paste;
a first drying step of drying the first sealing material
paste until the first sealing material paste is solidified
to form a first peripheral sealing material layer;
a second sealing material paste putting step of
putting a second sealing material paste on the first
peripheral sealing material layer;
a second scraping step of spreading the entire first
peripheral sealing material layer with the second
sealing material paste; and
a second drying step of drying the second sealing
material paste until the second sealing material
paste is solidified to form a second peripheral sealing
material layer.

[0064] Since the sealing material paste contains mois-
ture, a drying step for removing the moisture contained
in the sealing material paste is commonly performed after
the scraping step.
[0065] In a case where the applied sealing material
paste is thick, cracks may occur during the drying step.
[0066] Even if cracks occur in the first drying step, the
cracks can be filled in the second sealing material paste
putting step and the second scraping step. The subse-
quent second drying step enables formation of a periph-
eral sealing material layer with a surface in an excellent
condition, namely, with a surface having no cracks.

BRIEF DESCRIPTION OF DRAWINGS

[0067]

Fig. 1 is a perspective view schematically illustrating
an example of an application jig according to a first
embodiment of the present invention.
Fig. 2 is an A-A line cross-sectional view of the ap-
plication jig illustrated in Fig. 1.
Fig. 3 is a perspective view schematically illustrating
a honeycomb structured body.
Fig. 4(a) is a perspective view schematically illus-
trating one example of a honeycomb fired body form-
ing the honeycomb structured body, and Fig. 4(b) is
a B-B line cross-sectional view thereof.
Fig. 5 is a perspective view schematically illustrating
a ceramic block manufactured by grinding the pe-
riphery of a honeycomb aggregated body including
a plurality of the honeycomb fired bodies bound to
one another.
Figs. 6(a), 6(b), and 6(c) each are a side view sche-
matically illustrating a scraping step.
Figs. 7(a) and 7(b) each are a side view schemati-
cally illustrating a state of spreading a sealing mate-
rial paste in the scraping step.
Fig. 8 is a photograph of a peripheral sealing material
layer of a honeycomb structured body manufactured
in Example 1.
Fig. 9 is a perspective view schematically illustrating
one example of an application jig according to a sec-
ond embodiment of the present invention.
Fig. 10 is a C-C line cross-sectional view of the ap-
plication jig illustrated in Fig. 9.
Fig. 11 is a perspective view schematically illustrat-
ing another example of the ceramic block.
Fig. 12 is a perspective view schematically illustrat-
ing one example of an application jig according to a
third embodiment of the present invention.
Fig. 13 is a perspective view illustrating one example
of a honeycomb structured body manufacturable
with use of the application jig illustrated in Fig. 12.
Fig. 14 is a perspective view schematically illustrat-
ing another example of the application jig according
to the third embodiment of the present invention.
Fig. 15 is a perspective view illustrating one example
of a honeycomb structured body manufacturable
with use of the application jig illustrated in Fig. 14.
Figs. 16(a) and 16(b) each are a top view illustrating
one example of a positional relationship between the
application jig and the ceramic block.
Fig. 17 is a perspective view schematically illustrat-
ing another example of the ceramic block.

DESCRIPTION OF EMBODIMENTS

[0068] In the following, a specific description is given
on embodiments of the present invention. The present
invention is not limited to the below embodiments, and
the embodiments may be employed in appropriate com-
bination as long as the combination is not beyond the
spirit of the present invention.
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(First Embodiment)

[0069] A description is given on a first embodiment that
is one embodiment of the application jig and the method
for manufacturing a honeycomb structured body of the
present invention.
[0070] First, an application jig according to the first em-
bodiment of the present invention is described with ref-
erence to drawings.
[0071] Fig. 1 is a perspective view schematically illus-
trating one example of an application jig according to the
first embodiment of the present invention.
[0072] An application jig 1 illustrated in Fig. 1 is a plate-
like jig having a first principal surface 11 and a second
principal surface 12 that is a principal surface on the op-
posite side of the first principal surface 11.
[0073] The application jig 1 has an opening section 20
in the central portion thereof.
[0074] The opening section 20 includes a first opening
section 30 on the first principal surface 11 side and a
second opening section 50 on the second principal sur-
face 12 side.
[0075] The boundary between the first opening section
30 and the second opening section 50 is shown as a
boundary line 40.
[0076] The first opening section 30 and the second
opening section 50 each have a circular cross-sectional
shape when cut in a plane parallel with the second prin-
cipal surface 12.
[0077] The first opening section 30 has a tapered
shape so that the diameter thereof is decreased from the
first principal surface 11 toward the boundary line 40.
[0078] In Fig. 1, the diameter of the first opening section
30 positioned on the same plane as the first principal
surface 11 is indicated by R1.
[0079] The diameter of the second opening section is
constant from the boundary line 40 toward the second
principal surface 12.
[0080] In Fig. 1, the diameter of the second opening
section 50 is indicated by R2.
[0081] Fig. 2 is an A-A line cross-sectional view of the
application jig illustrated in Fig. 1.
[0082] Fig. 2 shows a face 31 forming the first opening
section 30 and a face 51 forming the second opening
section 50.
[0083] The cross-sectional view shown in Fig. 2 is tak-
en along a plane that passes through the center of the
second opening section 50 and is orthogonal to the first
principal surface 11 and the second principal surface 12.
The intersection of the cross section and the face 31 form-
ing the first opening section is a line 32. The angle formed
by the line 32 and a line 41 described later is a taper
angle θ.
[0084] The first opening section 30 is inclined from the
first principal surface 11 toward the second principal sur-
face 12 to have a tapered shape. The portion having a
tapered shape is also referred to as a tapered portion
(tapered portion 32).

[0085] In the cross-sectional shape in Fig. 2, a line 52
corresponding to the face 51 forming the second opening
section 50 is running in the vertical direction from the
boundary line 40 toward the second principal surface 12.
[0086] The running direction of the line 52 indicates
that the shape of the second opening section 50 is con-
stant from the boundary line 40 toward the second prin-
cipal surface 12 without taper. The portion corresponding
to the line 52 running in the vertical direction is also re-
ferred to as a straight portion.
[0087] The inclination of the tapered portion 32 is an
angle indicated by θ in Fig. 2. The inclination θ of the
tapered portion 32 is an angle formed inside the applica-
tion jig 1 among the angles between a line 42 in the cross-
sectional view illustrated in Fig. 2 and the tapered portion
32, the line 42 corresponding to a hypothetical plane 41
spreading along the boundary line 40 in a direction in
parallel with the second principal surface 12.
[0088] The angle θ is the same as the angle formed
inside the application jig 1 among angles formed between
the face 31 forming the first opening section 30 and the
plane 41 spreading along the boundary line 41 in a di-
rection in parallel with the second principal surface 12.
[0089] The angle θ in the application jig of the present
embodiment is set to 65° to 85°. The angle θ is more
preferably set to 70° to 80°.
[0090] The thickness of the application jig 1 is indicated
by T in Fig. 2 and is substantially the same as the distance
between the first principal surface 11 and the second
principal surface 12.
[0091] The thickness T of the application jig 1 of the
present embodiment is set to 10 to 20 mm.
[0092] The thickness of the second opening section 50
is indicated by T2 in Fig. 2 and is substantially the same
as the length of the straight portion 52.
[0093] The thickness T2 of the second opening section
50 in the application jig of the present embodiment is set
to 1 to 4 mm. The thickness T2 is more preferably set to
2 to 3 mm.
[0094] Adjustment of the angle θ and the thickness T2
improves the surface condition of the applied peripheral
sealing material layer. Preferable combinations of the an-
gle θ and the thickness T2 include a combination of the
angle θ of 75° and the thickness T2 of 1 to 3 mm and a
combination of the angle θ of 70° to 80° and the thickness
T2 of 2 mm.
[0095] A more preferable combination of the angle θ
and the thickness T2 is a combination of the angle θ of
75° and the thickness T2 of 2 mm.
[0096] The material of the application jig is not partic-
ularly limited as long as it has high rigidity. Preferable
materials include polyacetal, fluororesins, polycar-
bonate, polypropylene, polyphenylene ether, polybuty-
lene terephthalate, acrylic resins, polyphenylene sulfide,
or metals coated with resins.
[0097] Among these, particularly preferred are polya-
cetal, fluororesins, and metals coated with fluororesins.
[0098] In a case where the material of the application
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jig is a metal coated with a resin, the face 31 forming the
first opening section 30 and the face 51 forming the sec-
ond opening section 50, which are faces contacting the
sealing material paste, are preferably coated with a resin.
The other faces of the application jig may or may not be
coated with a resin.
[0099] Next, a description is given on a honeycomb
structured body to be manufactured by the method for
manufacturing a honeycomb structured body of the
present embodiment with reference to drawings.
[0100] Fig. 3 is a perspective view schematically illus-
trating a honeycomb structured body.
[0101] In a honeycomb structured body 100 illustrated
in Fig. 3, a plurality of honeycomb fired bodies 110 made
of porous silicon carbide in a shape as illustrated in Figs.
4 (a) and 4 (b) are bonded by an adhesive layer 101 to
form a ceramic block 103, and the ceramic block 103 has
a peripheral sealing material layer 102 formed on a pe-
ripheral surface 104.
[0102] Fig. 4(a) is a perspective view schematically il-
lustrating one example of a honeycomb fired body form-
ing a honeycomb structured body, and Fig. 4(b) is a B-
B line cross-sectional view thereof.
[0103] In the honeycomb fired body 110 illustrated in
Figs. 4 (a) and 4(b), a large number of cells 111 are dis-
posed in parallel in a longitudinal direction (direction in-
dicated by b in Fig. 4 (a)) with a cell wall 113 interposed
therebetween. Either one end of each cell 111 is sealed
with a plug 112. With such a configuration, exhaust gases
G having flowed into one cell with an opening on one end
face surely pass through the cell wall 113 separating the
cells 111, and flows out from another cell 111 with an
opening on the other end face.
[0104] In such a case, the cell wall 113 functions as a
filter capturing PMs and the like.
[0105] Fig. 5 is a perspective view schematically illus-
trating a ceramic block manufactured by grinding the pe-
riphery of a honeycomb aggregated body including a plu-
rality of honeycomb fired bodies bonded to one another.
[0106] The ceramic block 103 illustrated in Fig. 5 is
manufactured by forming a rectangular pillar-shaped
honeycomb aggregated body including 16 pieces of the
honeycomb fired bodies 110 bonded to one another, and
then grinding the peripheral surface of the honeycomb
aggregated body into a round pillar shape. The cells 111
of the honeycomb fired body 110 are exposed on the
ground surface.
[0107] In the present embodiment, the peripheral sur-
face of the ceramic block is a side face of the ceramic
block in a case where the shape of the ceramic block
resulting from the grinding treatment is regarded to be a
solid having a smooth side face. In the case of the ceramic
block 103 illustrated in Fig. 5, the peripheral surface 104
is a side face of the ceramic block 103 regarded to be a
cylinder solid.
[0108] The honeycomb structured body 100 illustrated
in Fig. 3 is manufactured by forming the peripheral seal-
ing material layer 102 on the peripheral surface 104 of

the ceramic block 103 illustrated in Fig. 5. The peripheral
sealing material layer 102 preferably has an enough
thickness to fill the cells exposed on the peripheral sur-
face 104 of the ceramic block 103. Specifically, the pe-
ripheral sealing material layer preferably has a thickness
of 0.4 to 0.7 mm.
[0109] The peripheral surface of the honeycomb struc-
tured body 100 illustrated in Fig. 3 is smooth as the cells
exposed on the peripheral surface 104 of the ceramic
block 103 are filled by the peripheral sealing material
layer.
[0110] Next, a description is given on a method for
manufacturing the honeycomb structured body accord-
ing to the first embodiment of the present invention.
[0111] In particular, a method for forming a peripheral
sealing material layer on a peripheral surface of a ceramic
block is described with reference to drawings.
[0112] The method for manufacturing a honeycomb
structured body of the present embodiment includes the
steps of:

a sealing material putting step of putting a sealing
material paste on a peripheral surface of a pillar-
shaped ceramic block; and
a scraping step of spreading the entire peripheral
surface of the ceramic block with the sealing material
paste put on the peripheral surface of the ceramic
block to manufacture a honeycomb structured body
with a peripheral sealing material layer formed on
the peripheral surface of the ceramic block,
wherein the application jig of the present invention
is set in such a manner that the first principal surface
faces upward and the second principal surface faces
downward, the ceramic block is placed inside the
second opening of the application jig, and
in the scraping step, the ceramic block is passed
through the opening section of the application jig so
that a face forming the second opening spreads the
entire peripheral surface of the ceramic block with
the sealing material paste.

[0113] First, a pillar-shaped ceramic block is prepared.
[0114] In the present embodiment, a cylindrical ceram-
ic block as illustrated in Fig. 5 is prepared.
[0115] A method for manufacturing a ceramic block is
described later.
[0116] Next, a sealing material paste is put on the pe-
ripheral surface of the ceramic block.
[0117] The method for putting a sealing material paste
on the peripheral surface is not particularly limited. For
example, a brush or spatula is used for putting a sealing
material paste on the entire peripheral surface of the ce-
ramic block.
[0118] At this stage, the thickness of the sealing ma-
terial paste put on the peripheral surface may vary.
[0119] The amount of the sealing material paste may
be set to a sufficient amount in consideration of the thick-
ness of a peripheral sealing material layer to be formed.
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[0120] The material of the sealing material paste is not
particularly limited, and examples thereof include inor-
ganic binders, organic binders, inorganic fibers, inorgan-
ic particles and combinations of these.
[0121] Next, the scraping step is carried out for spread-
ing the entire peripheral surface of the ceramic block with
the sealing material paste put on the peripheral surface.
[0122] In the scraping step of the present embodiment,
a positioning jig and the application jig according to the
first embodiment of the present invention are used.
[0123] The peripheral surface of the ceramic block has
the same shape as the second opening section of the
application jig according to the first embodiment of the
present invention.
[0124] Figs. 6(a), 6(b), and 6(c) each are side view
schematically illustrating the scraping step.
[0125] In the scraping step, the ceramic block is held
by a positioning jig for positioning thereof, and the ce-
ramic block is passed through the opening section of the
application jig so that the face forming the opening sec-
tion of the application jig spreads the entire peripheral
surface of the ceramic block with the sealing material
paste.
[0126] Fig. 6 (a) illustrates a first stage of the scraping
step.
[0127] The application jig 1 is placed in such a manner
that the first principal surface faces upward and the sec-
ond principal surface faces downward.
[0128] The positioning jig includes a positioning lower
jig 61 and a positioning upper jig 62. The positioning lower
jig 61 and the positioning upper jig 62 each have an outer
diameter smaller than the diameter (R2 in Fig. 1) of the
second opening section of the application jig 1. With such
a configuration, the application jig 1 can vertically move
to overlap with the positioning lower jig 61 as illustrated
in Fig. 6(a).
[0129] At the first stage of the scraping step, the ce-
ramic block 103 is placed on the positioning lower jig 61.
Then, the positioning upper jig 62 is placed on the top
face of the ceramic block 103. The ceramic block 103 is
sandwiched by the positioning lower jig 61 and the posi-
tioning upper jig 62 to be fixed.
[0130] Here, the position of the ceramic block 103 is
set to a predetermined position by a guide provided on
the positioning lower jig 61 and the positioning upper jig
62. The guide is designed to set the ceramic block 103
in such a manner as to match the positions of the center
of the ceramic block and the center of the opening section
20 of the application jig 1.
[0131] The center of the ceramic block refers to the
center of an end face of the ceramic block, namely, the
center of a circle that is a shape of the bottom face and
the top face of the ceramic block.
[0132] The position of the center of the opening section
refers to the position of the center of a circle forming the
opening section.
[0133] At this stage, the application jig 1 is overlapped
with the positioning lower jig 61, and therefore is not in

contact with the sealing material paste 121.
[0134] The sealing material paste 121 is put on the
peripheral surface 104 of the ceramic block 103, having
variation in thickness.
[0135] Fig. 6 (b) illustrates a stage of spreading the
peripheral surface of the ceramic block with the sealing
material paste by moving the application jig.
[0136] Along with the upward movement of the appli-
cation jig 1, the face 51 forming the second opening sec-
tion of the application jig 1 spreads the peripheral surface
104 of the ceramic block 103 with the sealing material
paste 121.
[0137] The surface of the sealing material paste 122
is smooth in a portion where the application jig 1 has
passed (i.e., portion below the application jig 1). The dis-
tance between the face 51 forming the second opening
section 50 and the peripheral surface 104 of the ceramic
block 103 is constant, which means that the thickness of
the sealing material paste 122 is constant.
[0138] In the following, spreading of the sealing mate-
rial paste with the application jig is more specifically de-
scribed.
[0139] Figs. 7(a) and 7(b) each are a side view sche-
matically illustrating a state of spreading the sealing ma-
terial paste in the scraping step.
[0140] Having a cross-sectional shape illustrated in
Fig. 2, the application jig 1 has the tapered portion 32
and the straight portion 52.
[0141] When the application jig 1 is moved in an up-
ward direction, the straight portion 52 contacts the seal-
ing material paste.
[0142] The thickness of the sealing material paste is
adjusted to a thickness corresponding to the distance
between the straight portion 52 and the peripheral sur-
face 104 of the ceramic block, that is, a distance indicated
by a bidirectional arrow X in Fig. 7(a).
[0143] The distance indicated by the bidirectional ar-
row X is the same as the spacing between the face 51
forming the second opening section 50 and the peripheral
surface 104 of the ceramic block, and the spacing is 0.40
to 0.70 mm.
[0144] As described above, the center of the opening
section 20 of the application jig 1 and the center of the
ceramic block 103 are matched. Accordingly, the thick-
ness of the sealing material paste is adjusted to be con-
stant throughout the peripheral surface 104 of the ceram-
ic block 103.
[0145] Here, the sealing material paste 121 has vari-
ation in thickness before the passage of the application
jig, and includes a portion thinner than the distance X
(portion indicated by Y in Fig. 7(a)) and a portion thicker
than the distance X (portion indicated by Z in Fig. 7(a)).
[0146] The amount of the sealing material paste put
on the peripheral surface is commonly excessive, so that
thickness of the sealing material paste is thicker than the
distance X in many portions. The scraped sealing mate-
rial paste 123 is therefore collected on the tapered portion
32 along the inclination thereof.
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[0147] The sealing material paste 123 collected on the
tapered portion 32 serves as a filler for filling the portion
Y where the sealing material paste is thin. As a result,
after the passage of the application jig 1 through the por-
tion Y, as illustrated in Fig. 7(b), the sealing material paste
122 has a predetermined thickness (thickness indicated
by the distance X).
[0148] Fig. 6(c) illustrates a stage after the scraping
step.
[0149] The sealing material paste 122 has a smooth
surface having a constant thickness throughout the entire
surface when the application jig 1 is moved until being
overlapped with the positioning upper jig 62.
[0150] After the movement of the application jig 1, the
ceramic block is released from the positioning jig. Thus,
a ceramic block with a sealing material paste uniformly
spread on the entire peripheral surface is obtained, there-
by completing the scraping step.
[0151] The sealing material paste spread on the pe-
ripheral surface of the ceramic block is subjected to the
drying step in which the sealing material paste is dried
to be solidified, so as to be formed into a peripheral seal-
ing material layer.
[0152] In the drying step, the ceramic block with the
sealing material paste spread on the peripheral surface
is dried in a drying furnace at a temperature of 110°C to
130°C for 9 to 11 minutes.
[0153] In the present embodiment, the peripheral seal-
ing material layer is preferably formed by performing
twice the sealing material paste putting step, the scraping
step, and the drying step.
[0154] The sealing material paste putting step, the
scraping step, and the drying step described above are
the first performance thereof, and respectively referred
to as a first sealing material putting step, a first scraping
step, and a first drying step. The sealing material paste
put on in the first sealing material paste putting step is
also referred to as a first sealing material.
[0155] The peripheral sealing material layer resulting
from the above process is referred to as a first peripheral
sealing material layer.
[0156] The first peripheral sealing material layer result-
ing from the first drying step may have cracks on its sur-
face. The second performance of the sealing material
paste putting step and the scraping step fill the cracks
formed to give a peripheral sealing material layer having
an excellent surface condition.
[0157] The sealing material paste putting step, the
scraping step, and the drying step in the second perform-
ance are respectively referred to as a second sealing
material paste putting step, a second scraping step, and
a second drying step.
[0158] A peripheral sealing material layer resulting
from the above procedure is referred to as a second pe-
ripheral sealing material layer.
[0159] Specific procedures of the second sealing ma-
terial paste putting step, the second scraping step, and
the second drying step are not described here as they

are similar to the procedure of the first sealing material
paste putting step, the first scraping step, and the first
drying step.
[0160] A sealing material paste (second sealing mate-
rial paste) put on the first peripheral sealing material layer
is subjected to the scraping step and the drying step,
thereby giving a ceramic block having a second periph-
eral sealing material layer on the surface. A ceramic block
having a peripheral sealing material layer formed thereon
is formed into a honeycomb structured body to be man-
ufactured by a method for manufacturing a honeycomb
structured body of the present embodiment.
[0161] In the following, a description is given on a meth-
od for manufacturing a pillar-shaped ceramic block.
[0162] A case where the ceramic powder used as a
material of the ceramic block is silicon carbide powder is
exemplified here.
[0163] (1) A molding step for manufacturing a honey-
comb molded body is performed in which a wet mixture
containing ceramic powder and a binder is extrusion-
molded.
[0164] First, a wet mixture for manufacturing a honey-
comb molded body is prepared by mixing silicon carbide
powders having different average particle sizes as ce-
ramic powder, an organic binder, a liquid plasticizer, a
lubricant, and water.
[0165] Next, the wet mixture is charged into an extru-
sion molding apparatus to be extruded into a honeycomb
molded body in a predetermined shape.
[0166] At this time, a die that forms a cross-sectional
shape having a cell structure (shape and arrangement
of cells) as illustrated in Figs. 4(a) and 4(b) is used for
manufacturing a honeycomb molded body.
[0167] (2) The honeycomb molded body is cut at a pre-
determined length and dried in a dryer (e. g. , microwave
dryer, hot air dryer, dielectric dryer, decompression dryer,
vacuum dryer, freeze dryer). Then, a plugging step is
performed in which predetermined cells are filled with a
plug material paste that is formed into a plug, to be sealed.
[0168] Here, the above wet mixture may be used as a
plug material paste.
[0169] (3) After a degreasing step in which the honey-
comb molded body is heated in a degreasing furnace so
that organic substances therein are removed, the de-
greased honeycomb molded body is sent to a firing fur-
nace. As a result of the firing step, a rectangular pillar-
shaped honeycomb fired body as illustrated in Figs. 4(a)
and 4(b) are manufactured.
[0170] The plug material paste in an end portion of
each cell is fired by heating to be formed into a plug.
[0171] Conditions conventionally employed for manu-
facturing a honeycomb fired body may be employed for
the cutting step, the drying step, the plugging step, the
degreasing step, and the firing step.
[0172] (4) A bonding step is performed in which a plu-
rality of honeycomb fired bodies are sequentially stacked
and bonded by an adhesive paste on a supporting stand,
thereby manufacturing a honeycomb aggregated body
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including a stack of a plurality of honeycomb fired bodies.
[0173] The adhesive paste used contains, for example,
an inorganic binder, an organic binder, and inorganic par-
ticles. The adhesive paste may further contain inorganic
fibers and/or whisker.
[0174] (5) The honeycomb aggregated body is heated
so that the adhesive paste is solidified to form an adhe-
sive layer.
[0175] Conditions conventionally employed for manu-
facturing a honeycomb structured body may be em-
ployed for solidification of the adhesive paste by heating.
[0176] (6) The peripheral surface of the honeycomb
aggregated body is ground.
[0177] Specifically, the peripheral surface of the hon-
eycomb aggregated body is ground with a diamond cut-
ter, thereby manufacturing a ceramic block having a sub-
stantially round pillar shape.
[0178] On the peripheral surface of the ceramic block,
cells cut by the grinding are exposed.
[0179] On the peripheral surface of the ceramic block
manufactured by the above steps, a peripheral sealing
material layer is formed, so that a honeycomb structured
body is manufactured.
[0180] In the following, the effects exerted by the ap-
plication jig and the method for manufacturing a honey-
comb structured body according to the first embodiment
are listed.
[0181] (1) In the application jig of the present embod-
iment, the diameter of the first opening section is gradu-
ally decreasing from the first principal surface toward the
boundary line between the first opening section and the
second opening section. In other words, the application
jig has a tapered portion.
[0182] The application jig is set in such a manner that
the first principal surface faces upward and the second
principal surface faces downward. A ceramic block with
a sealing material paste put thereon is set inside the sec-
ond opening section of the application jig. When the ap-
plication jig is moved in an upward direction, the sealing
material paste is scraped by the first opening section hav-
ing a tapered shape to be collected on the tapered por-
tion. If a thin portion of the peripheral sealing material
layer is present, the sealing material paste collected on
the tapered portion fills the thin portion along with the
movement of the application jig, preventing formation of
a portion where the peripheral sealing material layer is
thin.
[0183] (2) In the application jig of the present embod-
iment, the diameter of the second opening section is con-
stant from the boundary line toward the second principal
surface. In other words, the application jig has a straight
portion.
[0184] In a case where a face forming the second open-
ing section is a straight portion, a peripheral sealing ma-
terial layer set to have a predetermined thickness can be
formed.
[0185] The application jig is therefore suitable for form-
ing a thick peripheral sealing material layer throughout

the peripheral surface of the ceramic block by increasing
the amount of the sealing material paste put on the pe-
ripheral surface of the ceramic block on which cells are
exposed.
[0186] (3) In the application jig of the present embod-
iment, the second opening section has a thickness of 1
to 4 mm.
[0187] If the second opening section is thicker than 4
mm, holes may be formed on the surface of the spread
sealing material paste. If the second opening section is
thinner than 1 mm, a portion pressing the sealing material
paste to the peripheral surface of the ceramic block is
small, possibly causing variation in thickness of the pe-
ripheral sealing material layer.
[0188] If the thickness of the second opening section
is set to 1 to 4 mm, formation of holes on the surface of
the spread sealing material paste is prevented, and var-
iation in thickness of the peripheral sealing material layer
is also prevented.
[0189] (4) In the application jig of the present embod-
iment, among angles between a face forming the first
opening section and a face spreading along the boundary
line in a direction in parallel with the second principal
surface, an angle θ formed inside the application jig is
65° to 85°.
[0190] If the angle θ is smaller than 65°, a thin portion
of the peripheral sealing material layer is not well filled
with the sealing material paste collected on the tapered
portion, so that streaks may be formed on the spread
sealing material paste along the moving direction of the
application jig.
[0191] If the angle θ is larger than 85°, the amount of
the sealing material paste collected on the tapered por-
tion is small, possibly failing to fill a thin portion of the
peripheral sealing material layer with the sealing material
paste.
[0192] (5) The application jig of the present embodi-
ment is made of polyacetal, a fluororesin, polycarbonate,
polypropylene, polyphenylene ether, polybutylene
terephthalate, an acrylic resin, polyphenylene sulfide, or
a metal coated with a resin.
[0193] These materials are hard, not like soft materials
such as elastomers, and therefore, a rigid application jig
can be made.
[0194] If the used application jig is made of a soft ma-
terial such as elastomers, the jig may be warped in the
scraping step. In such a case, the sealing material paste
may be built up to form a thick portion at the end in the
moving direction of the application jig. The use of a rigid
application jig can prevent such a defect.
[0195] In a case where the application jig is formed of
polyacetal, a fluororesin, or a metal coated with a fluor-
oresin, since these materials are rigid and have poor ad-
hesion with the sealing material paste, so that the sealing
material paste does not adhere to the application jig. As
a result, uneven coating (so-called shrinkage) is not
formed on the surface of the applied sealing material
paste.
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[0196] (6) The application jig of the present embodi-
ment has a thickness of 10 to 20 mm.
[0197] In a case where the thickness of the application
jig is within the above range, the rigidity of the application
jig is enhanced.
[0198] (7) In the method for manufacturing a honey-
comb structured body of the present embodiment, the
application jig of the present embodiment is placed in
such a manner that the first principal surface faces up-
ward and the second principal surface faces downward.
Next, a ceramic block is placed inside the second opening
section of the application jig. In the scraping step, the
ceramic block is passed through the opening section of
the application jig so that the face forming the second
opening section of the application jig spreads the entire
peripheral surface of the ceramic block with the sealing
material paste.
[0199] Since the application jig of the present embod-
iment is used in the scraping step, generation of a portion
where the peripheral sealing material layer is not formed
is prevented and the peripheral sealing material layer
having a predetermined thickness is formed on the entire
peripheral surface of the ceramic block in the manufac-
tured honeycomb structured body.
[0200] (8) In the method for manufacturing a honey-
comb structured body of the present embodiment, in the
scraping step, the application jig set in such a manner
that the first principal surface faces upward and the sec-
ond principal surface faces downward is moved in an
upward direction.
[0201] In a case where the moving direction of the ap-
plication jig is set in this manner, the application jig is
moved in a direction where the opening diameter of the
tapered portion increases. In such a case, the scraped
sealing material paste is collected on the tapered portion.
If a thin portion of the peripheral sealing material layer is
present, the sealing material paste collected on the ta-
pered portion fills the thin portion of the peripheral sealing
material layer along with the movement of the application
jig, preventing formation of a portion where the peripheral
sealing material layer is thin.
[0202] (9) In the method for manufacturing a honey-
comb structured body of the present embodiment, the
ceramic block is placed at a position where the spacing
between the peripheral surface of the ceramic block and
the face forming the second opening section of the ap-
plication jig is constant.
[0203] Placing the ceramic block at such a position en-
ables formation of the peripheral sealing material layer
having a constant thickness.
[0204] (10) In the method for manufacturing a honey-
comb structured body of the present embodiment, the
spacing between the peripheral surface of the ceramic
block and the face forming the second opening section
of the application jig is 0.40 to 0.70 mm.
[0205] Setting the spacing within a range from 0.40 to
0.70 mm enables formation of a relatively thick peripheral
sealing material layer having a thickness of 0.40 to 0.70

mm on the peripheral surface of the ceramic block.
[0206] (11) In the method for manufacturing a honey-
comb structured body of the present embodiment, for
placement of the ceramic block, a positioning jig is used
which can set the positions of the ceramic block and the
application jig in such a manner as to match the positions
of the center of the ceramic block and the center of the
opening section of the application jig.
[0207] Matching the positions of the center of the ce-
ramic block and the center of the opening section of the
application jig enables formation of the peripheral sealing
material layer having a predetermined thickness at a pre-
determined position.
[0208] The use of such a positioning jig facilitates po-
sitioning, enabling easier formation of the peripheral seal-
ing material layer controlled to have a predetermined
thickness over the entire periphery of the honeycomb
structured body.
[0209] (12) In the method for manufacturing a honey-
comb structured body of the present embodiment, the
ceramic block is manufactured by the steps of: manufac-
turing a rectangular pillar-shaped honeycomb fired body
in which a large number of cells for passing gases there-
through are disposed in parallel in a longitudinal direction
and a cell wall is provided to separate the cells; binding
a plurality of the honeycomb fired bodies to form a rec-
tangular pillar-shaped honeycomb aggregated body; and
grinding the peripheral surface of the honeycomb aggre-
gated body.
[0210] On the peripheral surface of the ceramic block,
cells cut in the grinding processing are exposed.
[0211] In the ceramic block manufactured by the above
method, cells cut by the grinding are exposed. In the
method for manufacturing a honeycomb structured body
of the present embodiment, the peripheral sealing mate-
rial layer is thickened to fill all the exposed cells, prevent-
ing generation of a portion where the peripheral sealing
material layer is not formed on the peripheral surface of
the ceramic block.
[0212] (13) The method for manufacturing a honey-
comb structured body of the present embodiment in-
cludes the steps of:

a first sealing material paste putting step of putting
a first sealing material paste on the peripheral sur-
face of the ceramic block;
a first scraping step of spreading the entire peripheral
surface of the ceramic block with the first sealing
material paste;
a first drying step of drying the first sealing material
paste until the first sealing material paste is solidified
to form a first peripheral sealing material layer;
a second sealing material paste putting step of
putting a second sealing material paste on the first
peripheral sealing material layer;
a second scraping step of spreading the entire first
peripheral sealing material layer with the second
sealing material paste; and
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a second drying step of drying the second sealing
material paste until the second sealing material
paste is solidified to form a second peripheral sealing
material layer.

[0213] In the above method, even if cracks occur in the
first drying step, the cracks can be filled in the second
sealing material paste putting step and the second scrap-
ing step. The subsequent second drying step enables
formation of a peripheral sealing material layer having
an excellent surface condition, that is, having a surface
with no cracks.

EXAMPLES

[0214] The following more specifically describes ex-
amples disclosing the application jig and the method for
manufacturing a honeycomb structured body of the first
embodiment of the present invention. It is to be noted
that the present invention is not limited only to these ex-
amples.

(Example 1)

(Manufacturing of ceramic block)

[0215] First, a molding step was carried out. In the step,
silicon carbide coarse powder (54.6% by weight) having
an average particle size of 22 mm was mixed with silicon
carbide fine powder (23.4% by weight) having an average
particle size of 0.5 mm. The resulting mixture was blended
with an organic binder (methyl cellulose) (4.3% by
weight), a lubricant (NOF CORPORATION, UNILUB)
(2.6% by weight), glycerin (1.2% by weight), and water
(13.9% by weight) and kneaded to give a wet mixture.
The wet mixture was extrusion molded.
[0216] In the present step, raw honeycomb molded
bodies were manufactured which had the same shape
as the honeycomb fired body 110 illustrated in Fig. 4(a)
and had cells not sealed.
[0217] Next, the raw honeycomb molded bodies were
dried by a microwave dryer to manufacture dried honey-
comb molded bodies. Then, predetermined cells of the
dried honeycomb molded bodies were filled with a plug
material paste to be sealed. Here, the wet mixture was
used as a plug material paste. After plugging of the cells,
the dried honeycomb molded bodies with the plug mate-
rial paste filled therein were again dried by a dryer.
[0218] Subsequently, the dried honeycomb molded
bodies with sealed cells were degreased at 400°C and
further fired at 2200°C at normal pressure under argon
atmosphere for three hours.
[0219] In this manner, rectangular pillar-shaped hon-
eycomb fired bodies were manufactured.
[0220] An adhesive paste was applied between the re-
sulting honeycomb fired bodies to form an adhesive
paste layer. The adhesive paste layer was heated to be
solidified, thereby forming an adhesive layer. In this man-

ner, a substantially rectangular pillar-shaped honeycomb
aggregated body was manufactured in which 16 pieces
of the honeycomb fired bodies were bonded by the ad-
hesive layer.
[0221] The adhesive paste used contained alumina fib-
ers (30% by weight) having an average fiber length of 20
mm, silicon carbide particles (21% by weight) having an
average particle size of 0.6 mm, silica sol (15% by weight),
carboxy methyl cellulose (5.6% by weight), and water
(28.4% by weight).
[0222] Then, the periphery of the rectangular pillar-
shaped honeycomb aggregated body was cut into a
round pillar shape with a diamond cutter, thereby man-
ufacturing a round pillar-shaped ceramic block having a
diameter of 142.7 mm.

(Preparation of application jig)

[0223] A polyacetal application jig was prepared which
had a shape as illustrated in Figs. 1 and 2.
[0224] The application jig was manufactured by injec-
tion molding.
[0225] The application jig had the diameter R1 of the
first opening section of 150.5 mm, the diameter R2 of the
second opening section of 143.8 mm, the thickness T of
the application jig of 14.5 mm, the thickness T2 of the
second opening section of 2 mm (length of the straight
portion: 2 mm), and the angle θ of 75°(inclination θ of the
tapered portion: 75°).

(Formation of peripheral sealing material layer)

[0226] The sealing material paste prepared was the
same paste as the adhesive paste.
[0227] The sealing material paste was put on the pe-
ripheral surface of the ceramic block with a spatula.
[0228] As illustrated in Figs. 6(a), 6(b), and 6(c), the
ceramic block was placed on the positioning lower jig and
fixed between the positioning upper jig and the position-
ing lower jig.
[0229] Then, the scraping step in which the application
jig was moved in an upward direction was carried out, so
that the straight portion of the application jig spreads the
entire peripheral surface of the ceramic block with the
sealing material paste.
[0230] In the scraping step, the spacing between the
peripheral surface of the ceramic block and the face form-
ing the second opening section of the application jig was
set to 0.55 mm.
[0231] Next, the sealing material paste was dried to be
solidified in a drying furnace at 120°C for 10 minutes.
[0232] The steps described above are the first sealing
material paste putting step, the first scraping step, and
the first drying step. The resulting peripheral sealing ma-
terial layer is the first peripheral sealing material layer.
[0233] Subsequently, the sealing material paste was
put on the first peripheral sealing material layer, and the
second scraping step and the second drying step were
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carried out in the same manner as in the above first steps.
[0234] Thus, a honeycomb structured body having a
peripheral sealing material layer was manufactured.

(Examples 2 to 5)

[0235] Honeycomb structured bodies were manufac-
tured in the same manner as in Example 1, except that
the inclination θ of the tapered portion of the application
jig was set to 65 ° (Example 2), 70° (Example 3), 80°
(Example 4), and 85° (Example 5). The diameter R1 of
the first opening section was changed in accordance with
the change of the inclination θ of the tapered portion.

(Examples 6, 7)

[0236] Honeycomb structured bodies were manufac-
tured in the same manner as in Example 1, except that
the inclination θ of the application jig was set to 45° (Ex-
ample 6) and 60° (Example 7) . The diameter R1 of the
first opening section was changed in accordance with
the change of the inclination θ of the tapered portion.

(Example 8, 9)

[0237] Honeycomb structured bodies were manufac-
tured in the same manner as in Example 1, except that
the length of the straight portion of the application jig was
set to 5 mm (Example 8) and 8 mm (Example 9). The
diameter R1 of the first opening section was smaller than
that in Example 1 in accordance with the change of the
length of the straight portion.

(Example 10)

[0238] A honeycomb structured body was manufac-
tured in the same manner as in Example 1, except that
the second sealing material paste putting step, the sec-
ond scraping step, and the second drying step were not
carried out after formation of the first peripheral sealing
material layer.

(Comparative Example 1)

[0239] A honeycomb structured body was manufac-
tured in the same manner as in Example 1, except that
the scraper used was formed of urethane rubber and had
a shape without a tapered portion as disclosed in Patent
Literature 1.

(Thickness measurement and appearance inspection)

[0240] The honeycomb structured body manufactured
in Example 1 had a diameter of 143.8 mm. Since the
ceramic block had a diameter of 142.7 mm, the thickness
of the peripheral sealing material layer was 0.55 mm.
[0241] Visual inspection of the appearance of the pe-
ripheral sealing material layer clarified that cells were not

exposed and the peripheral sealing material layer was
formed over the entire peripheral surface of the ceramic
block.
[0242] Fig. 8 shows a photograph of the peripheral
sealing material layer of the honeycomb structured body
manufactured in Example 1.
[0243] As shown in the photograph of Fig. 8, "shrink-
age", "streaks", and "cracks" were not found on the sur-
face of the peripheral sealing material layer and the sur-
face condition thereof was excellent.
[0244] The number of holes having a diameter of not
less than 2 mm was 13.
[0245] The peripheral sealing material layers manu-
factured in Examples 2 to 5 each had a thickness of
0.55mm. Cells were not exposed and the peripheral seal-
ing material layer was formed over the entire peripheral
surface of the ceramic block.
[0246] No "shrinkage", "streaks", or "cracks" was found
on the surface of the peripheral sealing material layer
and the surface condition thereof was excellent.
[0247] The peripheral sealing material layers manu-
factured in Examples 6 and 7 each had a thickness of
0.55 mm. Cells were not exposed and the peripheral seal-
ing material layer was formed over the entire peripheral
surface of the ceramic block.
[0248] The peripheral sealing material layer had
streaks on the surface along the moving direction of the
application jig.
[0249] The peripheral sealing material layers manu-
factured in Examples 8 and 9 had a thickness of 0.55
mm. Cells were not exposed and the peripheral sealing
material layer was formed on the entire peripheral sur-
face of the ceramic block.
[0250] The number of holes having a diameter of not
less than 2 mm found on the surface of the peripheral
sealing material layer was 20 in Example 8 and 36 in
Example 9.
[0251] The peripheral sealing material layer manufac-
tured in Example 10 had a thickness of 0.55 mm. Cells
were not exposed and the peripheral sealing material
layer was formed on the entire peripheral surface of the
ceramic block.
[0252] On the surface of the peripheral sealing material
layer, cracks due to the first drying step were observed.
[0253] The peripheral sealing material layer manufac-
tured in Comparative Example 1 had a variation in thick-
ness. A thick part of the sealing material layer had a thick-
ness of 0.70 mm and a thin part of the sealing material
layer had a thickness of 0.40 mm, and cells were partly
exposed.

(Second Embodiment)

[0254] The following will describe a second embodi-
ment that is one embodiment of the present invention.
[0255] An application jig according to the second em-
bodiment of the present invention is an application jig
used for forming a peripheral sealing material layer on
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the peripheral surface of a cylindroid ceramic block.
[0256] Fig. 9 is a perspective view schematically illus-
trating one example of the application jig according to
the second embodiment of the present invention.
[0257] An application jig 2 illustrated in Fig. 9 is a plate-
like jig having a first principal surface 211 and a second
principal surface 212, as with the application jig 1 illus-
trated in Fig. 1.
[0258] The central portion of the application jig 2 has
an opening section 220. A first opening section 230 and
a second opening section 250 each have an elliptical
cross-sectional shape when cut in a plane parallel with
the second principal surface 212.
[0259] The boundary between the first opening section
230 and the second opening section 250 is indicated by
a boundary line 240.
[0260] The diameter of the first opening section 230 is
represented by a major axis a1.
[0261] The length of the major axis a1 gradually de-
creases from the first principal surface 211 toward the
boundary line 240. Thus, the requirement "the first open-
ing section has a diameter gradually decreasing from the
first principal surface toward a boundary line between
the first opening section and the second opening section"
is satisfied.
[0262] The diameter of the second opening section 250
is represented by the major axis a2.
[0263] The length of the major axis a2 is constant from
the boundary line 240 toward the second principal sur-
face 212. Thus, the requirement "the second opening
section has a diameter constant from the boundary line
toward the second principal surface" is satisfied.
[0264] Fig. 10 is a C-C line cross-sectional view of the
application jig illustrated in Fig. 9.
[0265] Fig. 10 shows a cross section cut at a major
axis of the ellipse that is a cross section of the first opening
section 230.
[0266] In the application jig 2, similar to the application
jig 1 illustrated in Fig. 2, a face 231 forming the first open-
ing section 230, a tapered portion 232, a face 251 forming
the second opening section 250, and a straight portion
252 are defined.
[0267] An inclination θ of the tapered portion 232 is an
angle formed inside the application jig 2 among the an-
gles between a line 242 in a cross-sectional view illus-
trated in Fig. 10 and the tapered portion 232, the line 242
corresponding to a hypothetical plane spreading along
the boundary line 240 in a direction in parallel with the
second principal surface 212 in the cross-sectional view
along the major axes a1 and a2 illustrated in Fig. 10.
[0268] Other configurations of the application jig 2 may
be similar to those of the application jig 1 according to
the first embodiment of the present invention.
[0269] Fig. 11 is a perspective view schematically il-
lustrating another example of the ceramic block.
[0270] The application jig 2 of the present embodiment
is suitably used in formation of a peripheral sealing ma-
terial paste layer on the peripheral surface of the cylin-

droid ceramic block as illustrated in Fig. 11.
[0271] The ceramic block 303 illustrated in Fig. 11 has
a similar configuration as the round pillar-shaped ceramic
block 103 described in the first embodiment, except that
a honeycomb aggregated body including a plurality of
honeycomb fired bodies 310 bonded by an adhesive lay-
er 301 has a cylindroid shape after grinding. Accordingly,
a detailed description thereof is omitted.
[0272] The honeycomb fired body 310 and the adhe-
sive layer 301 are respectively similar to the honeycomb
fired body 110 and the adhesive layer 101 described in
the first embodiment.
[0273] The use of the application jig 2 of the present
embodiment enables manufacturing of a honeycomb
structured body in which a peripheral sealing material
layer is formed over the entire peripheral surface 304 of
the ceramic block 303 by the procedure mentioned in the
description on the method for manufacturing a honey-
comb structured body of the first embodiment..
[0274] The application jig and the method for manu-
facturing a honeycomb structured body according to the
second embodiment of the present invention can also
exert the effects (1) to (13) described in the first embod-
iment of the present invention.
[0275] In the following, a description is given on a third
embodiment that is one embodiment of the present in-
vention.
[0276] In the application jig according to the third em-
bodiment of the present invention, grooves are provided
on a face forming the second opening section in a direc-
tion from the boundary line toward the second principal
surface.
[0277] Fig. 12 is a perspective view schematically il-
lustrating one example of the application jig according to
the third embodiment of the present invention.
[0278] An application jig 4 illustrated in Fig. 12 is a
plate-like jig having a first principal surface 411 and a
second principal surface 412, as with the application jig
1 illustrated in Fig. 1.
[0279] The central portion of the application jig 4 has
an opening section 420 and the shape of the first opening
section 430 is the same as the shape of the first opening
section 30 of the application jig 1.
[0280] The second opening section 450 has a shape
substantially similar to the shape of the second opening
section 50 of the application jig 1. A face 451 forming the
second opening section 450 has grooves 453 provided
thereon.
[0281] The grooves 453 are provided in a direction
from a boundary line 440 toward a second principal sur-
face 412.
[0282] Fig. 13 is a perspective view illustrating one ex-
ample of a honeycomb structured body manufacturable
with use of the application jig illustrated in Fig. 12.
[0283] A honeycomb structured body 500 illustrated in
Fig. 13 includes a round pillar-shaped ceramic block 503
with a peripheral sealing material layer 502 formed on a
peripheral surface 504, the ceramic block 503 being man-
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ufactured by grinding the periphery of a honeycomb ag-
gregated body into a round pillar shape, the honeycomb
aggregated body including a plurality of honeycomb fired
bodies 510 bonded to one another by an adhesive layer
501.
[0284] Protrusions 505 are provided at four positions
in the peripheral sealing material layer 502. The protru-
sions are portions where the peripheral sealing material
layer is thicker than the other portions.
[0285] The positions, number, and shape of the pro-
trusions 505 correspond to the positions, number, and
shape of the grooves 453 provided in the application jig
4 illustrated in Fig. 12, respectively.
[0286] The use of the application jig 4 having the
grooves 453 in the scraping step enables formation of a
peripheral sealing material layer having the protrusions
505.
[0287] The use of the application jig 4 of the present
embodiment enables manufacturing of a honeycomb
structured body having a peripheral sealing material layer
with the protrusions 505 formed on the peripheral surface
504 of the ceramic block 503 by the procedure mentioned
in the description on the method for manufacturing a hon-
eycomb structured body of the first embodiment.
[0288] Fig. 14 is a perspective view schematically il-
lustrating another example of the application jig accord-
ing to the third embodiment of the present invention.
[0289] The application jig 6 illustrated in Fig. 14 has a
similar configuration as the application jig 4 illustrated in
Fig. 12 and is a plate-like jig having a first principal surface
611 and a second principal surface 612.
[0290] The central portion of the application jig 6 has
an opening section 620. The first opening section 630
has a similar shape as the first opening section 430 of
the application jig 4.
[0291] The second opening section 650 has a large
number of grooves 653 formed in a direction from a
boundary line 640 toward the second principal surface
612.
[0292] Fig. 15 is a perspective view illustrating one ex-
ample of a honeycomb structured body manufacturable
with use of the application jig illustrated in Fig. 14.
[0293] A honeycomb structured body 700 illustrated in
Fig. 15 includes a round pillar-shaped ceramic block 703
with a peripheral sealing material layer 702 formed on a
peripheral surface 704, the ceramic block 703 being
formed by grinding a honeycomb aggregated body into
a round pillar shape, the honeycomb aggregated body
including a plurality of honeycomb fired bodies 710 bound
to one another by an adhesive layer 701.
[0294] The peripheral sealing material layer 702 is pro-
vided with a large number of protrusions 705.
[0295] The position, number, and shape of the protru-
sions 705 correspond to the position, number, and shape
of the grooves 653 provided in the application jig 6 illus-
trated in Fig. 14.
[0296] The scraping step with use of the application jig
6 having the grooves 653 enables formation of a periph-

eral sealing material layer having the protrusions 705.
[0297] The use of the application jig 6 of the present
embodiment enables manufacturing of a honeycomb
structured body including the ceramic block 703 with a
peripheral sealing material layer having the protrusions
705 formed on the peripheral surface 704, by the proce-
dure mentioned in the description on the method for man-
ufacturing a honeycomb structured body of the first em-
bodiment.
[0298] The application jig and the method for manu-
facturing a honeycomb structured body according to the
third embodiment of the present invention can exert the
effects (1) to (13) described in the first embodiment of
the present invention, and further exerts the following
effect.
[0299] (14) In the application jig of the present embod-
iment, the face forming the second opening section is
provided with grooves in a direction from the boundary
line to the second principal surface.
[0300] The grooves provided in the application jig en-
ables to provide protrusions on a peripheral sealing ma-
terial layer formed with use of the application jig. With
the protrusions, the friction force is generated between
the protrusions and a holding sealing material wound
around the honeycomb structured body, enhancing the
tight contact between the peripheral sealing material lay-
er and the holding sealing material.
[0301] Though the shape of the grooves illustrated in
Figs. 12 and 14 have a triangular shape in a top view,
the shape of the grooves in the present embodiment is
not limited to the triangular shape. Protrusions in a shape
corresponding to the shape of the grooves are provided,
and the friction force in accordance with the shape of the
protrusions is provided.

(Other embodiments)

[0302] The thickness of the peripheral sealing material
layer formed with use of the application jig of the present
invention may or may not be constant over the periphery
of the honeycomb structured body.
[0303] In a case where the shape of the peripheral sur-
face of the ceramic block and the shape of the face form-
ing the second opening section of the application jig are
different from each other, the thickness of the peripheral
sealing material layer can be determined in accordance
with the spacing between the two faces.
[0304] Figs. 16(a) and 16(b) each are a top view illus-
trating one example of a positional relationship between
the application jig and the ceramic block.
[0305] Fig. 16(a) schematically illustrates a positional
relationship in a case where the application jig 1 illustrat-
ed in Fig. 1 is used for applying a sealing material paste
to a peripheral surface 804 of a rectangular pillar-shaped
ceramic block 803.
[0306] In Fig. 16(a), the ceramic block 803 is indicated
by a dotted line.
[0307] In the top view illustrated in Fig. 16(a), the shape
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of the peripheral surface 804 of the ceramic block 803 is
a rectangle and the shape of the face 51 forming the
second opening section of the application jig 1 is a circle.
In other words, the shapes are different from each other.
[0308] In such a case, the thickness of the sealing ma-
terial paste applied with the use of the application jig is
not constant. The thickness b1 of the sealing material
paste at vertices of the rectangle forming the peripheral
surface 804 is small, and the thickness b2 of the sealing
material paste at the center portions of the sides of the
rectangle is large.
[0309] The use of such an application jig enables to
manufacture a round pillar-shaped honeycomb struc-
tured body from a rectangular pillar-shaped ceramic
block.
[0310] In an application jig 9 in the top view illustrated
in Fig. 16(b), the shape of a face 951 forming a second
opening section is an ellipse.
[0311] In Fig 16 (b), a ceramic block 903 is indicated
by a dotted line.
[0312] The shape of the peripheral surface 904 of the
ceramic block 903 is an ellipse.
[0313] The flattening is different between the ellipse
indicating the face 951 forming the second opening sec-
tion and the ellipse indicating the peripheral surface 904
of the ceramic block 903. Accordingly, the spacing be-
tween the peripheral surface 904 of the ceramic block
903 and the face 951 forming the second opening section
of the application jig 9 is not constant.
[0314] In this case, the thickness of the sealing material
paste applied with use of the application jig is not con-
stant. The thickness c1 of the sealing material paste at a
position corresponding to the minor axis of the ellipse is
small and the thickness c2 of the sealing material paste
at a position corresponding to the major axis of the ellipse
is large.
[0315] The use of the application jig and the ceramic
block enables to form a peripheral sealing material layer
having a predetermined thickness, though the thickness
is not constant.
[0316] In the method for manufacturing a honeycomb
structured body of the present invention, the ceramic
block may be a single pillar-shaped honeycomb fired
body in which a large number of cells for passing gases
thererhtough are disposed in parallel in a longitudinal di-
rection and a cell wall is provided to separate the cells.
[0317] Fig. 17 is a perspective view schematically il-
lustrating another example of the ceramic block.
[0318] A ceramic block 1003 illustrated in Fig. 17 is a
single round pillar-shaped honeycomb fired body. The
ceramic block 1003 is manufactured by firing an extru-
sion-molded honeycomb molded body, and is not sub-
jected to a bonding step and a grinding step.
[0319] Cells are therefore not exposed on a peripheral
surface 1004 of the ceramic block 1003.
[0320] The use of the application jig of the present in-
vention enables to favorably apply a sealing material
paste to a peripheral surface of such a ceramic block.

[0321] The application jig of the present invention is
not limited to a plate-like jig described in the above em-
bodiments, and may be, for example, a jig in which a first
principal surface and a second principal surface each
have a ring shape.
[0322] Specifically, the peripheral shape of the appli-
cation jig may be a circular or elliptic shape that is similar
to the cross-sectional shape of the first opening section,
not a square or rectangular shape illustrated in Figs. 1
and 9.
[0323] The application jig of the present invention is
not limited to an integral plate-like jig described in the
above embodiments, and may be broken down into plural
components. For example, the jig may have a cross sec-
tional shape as illustrated in Fig. 2 and may be divided
in two. The use of the application jig enables to perform
the scraping step starting from the center portion of a
ceramic block in a longitudinal direction. In such a case,
the application jig components are assembled and set at
the center portion of the ceramic block in the longitudinal
direction.
[0324] The application jig of the present invention may
have a guide hole or guide pin for adjusting a positional
relationship with a positioning jig. In an exemplary case,
guide holes are provided at four corners of the application
jig illustrated in Fig. 1. Axes provided between a position-
ing upper jig and a positioning lower jig are passed
through the guide holes of the application jig, so that the
positional relationship between the application jig and
the positioning jig is easily determined.
[0325] In this manner, the positioning of the center of
the opening section of the application jig and the center
of the ceramic block is easily matched, so that the thick-
ness of the peripheral sealing material layer may be con-
stant.
[0326] In the method for manufacturing a honeycomb
structured body of the present invention, the number of
repetition times of the sealing material paste putting step,
the scraping step, and the drying step is not limited to 2
and may be 3 or more.
[0327] In the case of repeating the steps, the direction
of the scraping in the first performance may be turned in
the opposite direction in the second performance. In an
exemplary case, the ceramic block is removed from the
positioning jig after the first scraping step and drying step
and turned upside down. The ceramic block is again set
on the positioning jig and is subjected to the second
scraping step.
[0328] The cross section of each cell of the honeycomb
fired body in a direction orthogonal to the longitudinal
direction of the honeycomb fired body is not limited to
have a substantially rectangular shape and may have
any shape, for example, a substantially circular shape,
a substantially elliptical shape, a substantially pentago-
nal shape, a substantially hexagonal shape, a substan-
tially trapezoidal shape, or a substantially octagonal
shape. Alternatively, various shapes of cells may be
present.
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[0329] For example, cells may include large-volume
cells having a substantially octagonal cross-sectional
shape in a direction orthogonal to the longitudinal direc-
tion of the honeycomb fired body and small-volume cells
having a substantially rectangular cross-sectional shape
in a direction orthogonal to the longitudinal direction of
the honeycomb fired body.
[0330] The cell density in the cross section in a direc-
tion orthogonal to the longitudinal direction of the honey-
comb fired body is not particularly limited. The lower limit
is preferably 31.0 pcs/cm2 (200 pcs/inch2) and the upper
limit is preferably 93.0 pcs/cm2 (600 pcs/inch2). The lower
limit is more preferably 38.8 pcs/cm2 (250 pcs/inch2) and
the upper limit is more preferably 77.5 pcs/cm2 (500
pcs/inch2).
[0331] The thickness of the cell wall in the honeycomb
fired body is not particularly limited and is preferably in
a range from 0.12 to 0.40 mm.
[0332] If the thickness of the cell wall of the honeycomb
fired body is less than 0.12 mm, the cell wall is too thin,
failing to maintain the strength of the honeycomb fired
body. If the thickness of the cell wall of the honeycomb
fired body is more than 0.40 mm, the pressure loss of
the honeycomb structured body tends to increase.
[0333] Examples of the inorganic binder contained in
the sealing material paste include silica sol and alumina
sol. Each of these may be used alone, or two or more of
these may be used in combination. Among the inorganic
binders, preferred is silica sol.
[0334] Examples of the organic binder contained in the
sealing material paste include polyvinyl alcohol, methyl
cellulose, ethyl cellulose, and carboxy methyl cellulose.
Each of these may be used alone, or two or more of these
may be used in combination. Among the organic binders,
preferred is carboxy methyl cellulose.
[0335] Examples of the inorganic particles contained
in the sealing material paste include carbide particles and
nitride particles. Specific examples thereof include silicon
carbide particles, silicon nitride particles, and boron ni-
tride particles. Each of these may be used alone, or two
or more of these may be used in combination. Among
the inorganic particles, preferred are silicon carbide par-
ticles due to excellent thermal conductivity.
[0336] The inorganic fibers contained in the sealing
material paste may be composed of silica-alumina, mul-
lite, alumina, silica or the like. Each of these may be used
alone or two or more of these may be used in combina-
tion. Among the inorganic fibers, preferred are alumina
fibers. The inorganic fibers may be biosoluble fibers. In-
stead of the inorganic fibers or together with the inorganic
fibers, a whisker composed of the similar material as the
inorganic fibers may be used.
[0337] Examples of the biosoluble fibers include inor-
ganic fibers containing at least one material selected from
the group consisting of alkali metal compounds, alkaline
earth metal compounds, and boron compounds.
[0338] Examples of the alkali metal compounds in-
clude oxides of Na and K, and examples of the alkaline

earth metal compound include oxides of Mg, Ca, and Ba.
Examples of the boron compound include oxides of B.
[0339] The biosoluble fibers preferably have solubility
in saline at 37°C of 300 ppm (0.03% by weight) or more.
Since the inorganic fibers having a solubility of 300 ppm
(0.03% by weight) or more are rapidly dissolved under
physiological conditions, hazards when the inorganic fib-
ers are taken in the living body can be reduced.
[0340] Moreover, the sealing material paste may op-
tionally contain a pore-forming agent such as balloons
that are fine hollow spheres containing oxide ceramic,
spherical acrylic particles, and graphite. The balloons are
not particularly limited, and examples thereof include alu-
mina balloons, glass microballoons, sirasu balloons, fly
ash balloons (FA balloons), and mullite balloons. Among
these, preferred are alumina balloons.
[0341] Essentially, the application jig of the present in-
vention has an opening section penetrating from the first
principal surface to the second principal surface, wherein
the includes a first opening section on the first principal
surface side and a second opening section on the second
principal surface side, the first opening section has a di-
ameter gradually decreasing from the first principal sur-
face toward a boundary line between the first opening
section and the second opening section, and
the second opening section has a constant diameter from
the boundary line toward the second principal surface.
[0342] According to the method for manufacturing a
honeycomb structured body of the present invention, es-
sentially, a ceramic block is placed inside the second
opening section of the present invention in such a manner
that the spacing between the peripheral surface of the
ceramic block and the face forming the second opening
section is constant, and the ceramic block is passed
through the opening section of the application jig in the
scraping step so that the face forming the second opening
section of the application jig spreads the entire peripheral
surface of the ceramic block with the sealing material
paste.
[0343] Desired effects can be achieved by appropri-
ately combining the above essential features with various
configurations described in the first to third embodiments
and other embodiments (e.g., angle of the tapered por-
tion, length of the straight portion, material of the appli-
cation jig, cross-sectional shapes of the first opening sec-
tion and the second opening section, shape of the ce-
ramic block, spacing between the peripheral surface of
the ceramic block and the face forming the second open-
ing section of the application jig).

REFERENCE SIGNS LIST

[0344]

1, 2, 4, 6, 9 Application jig
11, 211, 411, 611 First principal surface
12, 212, 412, 612 Second principal surface
20, 220, 420, 620 Opening section
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30, 230, 430, 630 First opening section
31, 231 Face forming the first opening section
32, 232 Tapered portion
40, 240, 440, 640 Boundary line between the first
opening section and the second opening section
41, 241 Face spreading along the boundary line in
a direction in parallel with the second principal sur-
face
50, 250, 450, 650 Second opening section
51, 251, 451, 651, 951 Face forming the second
opening section
52, 252 Straight portion
61 Positioning lower jig
62 Positioning upper jig
100, 500, 700 Honeycomb structured body
101, 301, 501, 701 Adhesive layer
102, 502, 702 Peripheral sealing material layer
103, 303, 503, 703, 803, 903, 1003 Ceramic block
104, 304, 504, 704, 804, 904, 1004 Peripheral sur-
face of the ceramic block
110, 310, 510, 710 Honeycomb fired body
111 Cell
112 Plug
113 Cell wall
453, 653 Groove
505, 705 Protrusion

Claims

1. An application jig comprising:

a first principal surface;
a second principal surface that is a principal sur-
face on the opposite side of the first principal
surface; and
an opening section penetrating from the first
principal surface to the second principal surface,
wherein the opening section includes a first
opening section on the first principal surface side
and a second opening section on the second
principal surface side,
the first opening section has a diameter gradu-
ally decreasing from the first principal surface
toward a boundary line between the first opening
section and the second opening section, and
the second opening section has a constant di-
ameter from the boundary line toward the sec-
ond principal surface.

2. The application jig according to claim 1,
wherein the second opening section has a thickness
of 1 to 4 mm.

3. The application jig according to claim 1 or 2,
wherein, among angles between a face forming the
first opening section and a face spreading along the
boundary line in a direction in parallel with the second

principal surface, an angle formed inside the appli-
cation jig is 65° to 85°.

4. The application jig according to any one of claims 1
to 3,
wherein the application jig is made of polyacetal, a
fluororesin, polycarbonate, polypropylene, polyphe-
nylene ether, polybutylene terephthalate, an acrylic
resin, polyphenylene sulfide, or a metal coated with
a resin.

5. The application jig according to claim 4,
wherein the application jig is made of polyacetal, a
fluororesin, or a metal coated with fluororesin.

6. The application jig according to any one of claims 1
to 5,
wherein the application jig has a thickness of 10 to
20 mm.

7. The application jig according to any one of claims 1
to 6,
wherein a face forming the second opening section
has a groove running from the boundary line toward
the second principal surface.

8. A method of manufacturing a honeycomb structured
body comprising the steps of:

a sealing material putting step of putting a seal-
ing material paste on a peripheral surface of a
pillar-shaped ceramic block; and
a scraping step of spreading the entire periph-
eral surface of the ceramic block with the sealing
material paste put on the peripheral surface of
the ceramic block to manufacture a honeycomb
structured body with a peripheral sealing mate-
rial layer formed on the peripheral surface of the
ceramic block,
wherein the application jig according to any one
of claims 1 to 7 is set in such a manner that the
first principal surface faces upward and the sec-
ond principal surface faces downward, the ce-
ramic block is placed inside the second opening
of the application jig, and
in the scraping step, the ceramic block is passed
through the opening section of the application
jig so that a face forming the second opening
spreads the entire peripheral surface of the ce-
ramic block with the sealing material paste.

9. The method according to claim 8,
wherein, in the scraping step, the application jig with
the first principal surface facing upward and the sec-
ond principal surface facing downward is moved in
an upward direction.

10. The method according to claim 8 or 9,
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wherein the ceramic block is placed in a manner as
to set a spacing between the peripheral surface of
the ceramic block and the face forming the second
opening section constant.

11. The method according to claim 8 or 9,
wherein the ceramic block is placed in a manner as
to set a spacing between the peripheral surface of
the ceramic block and the face forming the second
opening section not constant.

12. The method according to claim 10 or 11,
wherein the spacing between the peripheral surface
of the ceramic block and the face forming the second
opening section of the application jig is 0.40 to 0.70
mm.

13. The method according to any one of claims 8 to 12,
wherein the ceramic block is placed in a manner such
that positions of the center of the ceramic block and
the center of the opening section of the application
jig are matched.

14. The method according to claim 13,
wherein a positioning jig is used to place the ceramic
block, the positioning jig being capable of determin-
ing the positions of the ceramic block and the appli-
cation jig by matching positions of the center of the
ceramic block and the center of the opening section
of the application jig.

15. The method according to any one of claims 8 to 14,
wherein the ceramic block is manufactured through
a step of manufacturing a rectangular pillar-shaped
honeycomb fired body having a large number of cells
for passing gas therethrough disposed in parallel in
a longitudinal direction and a cell wall provided to
separate the cells, a step of binding a plurality of the
honeycomb fired bodies to manufacture a rectangu-
lar pillar-shaped honeycomb aggregated body, and
a step of grinding the peripheral surface of the hon-
eycomb aggregated body; and
cells cut in the grinding are exposed on the peripheral
surface of the ceramic block.

16. The method according to any one of claims 8 to 14,
wherein the ceramic block is a single pillar-shaped
honeycomb fired body including a large number of
cells for passing gas therethrough disposed in par-
allel in a longitudinal direction and a cell wall provided
to separate the cells.

17. The method according to any one of claims 8 to 16,
including the steps of:

a first sealing material paste putting step of
putting a first sealing material paste on the pe-
ripheral surface of the ceramic block;

a first scraping step of spreading the entire pe-
ripheral surface of the ceramic block with the
first sealing material paste;
a first drying step of drying the first sealing ma-
terial paste until the first sealing material paste
is solidified to form a first peripheral sealing ma-
terial layer;
a second sealing material paste putting step of
putting a second sealing material paste on the
first peripheral sealing material layer;
a second scraping step of spreading the entire
first peripheral sealing material layer with the
second sealing material paste; and
a second drying step of drying the second seal-
ing material paste until the second sealing ma-
terial paste is solidified to form a second periph-
eral sealing material layer.
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