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(57) ABSTRACT 

A degreasing jig assembling apparatus includes a robot arm 
and a table or a conveyor on Which a degreasing jig including 
a bottom plate and a cover member is placed. A ceramic 
molded body is mounted on the degreasing jig upon degreas 
ing the ceramic molded body. The ceramic molded body is 
mounted on the degreasing jig on the table or the conveyor. 
The degreasing jig assembling apparatus further includes a 
molding body mounting mechanism and a cover member. 
The molding body mounting mechanism mounts the ceramic 
molded body at a predetermined position on the bottom plate 
placed on the table or the conveyor by using the robot arm. 
The cover member attaching mechanism attaches the cover 
member to the bottom plate in a manner so as to cover the 
ceramic molded body mounted on the bottom plate. 

111 

112 
1145 

123 



Patent Application Publication May 15, 2008 Sheet 1 0f 14 US 2008/0111274 A1 

Fig.1 

123 

115A 
115a 
1 

102a 

) r\_/ 102 19-9. 

( g > 1158 

1 

114a 
1 ! /—101 

114A 
r X 

113 m 
. 1 

113a 9 

101 



Patent Application Publication May 15, 2008 Sheet 2 0f 14 US 2008/0111274 A1 

Fig.2 

103 



Patent Application Publication May 15, 2008 Sheet 3 0f 14 US 2008/0111274 A1 

Fig.3 

112 

118 



Patent Application Publication May 15, 2008 Sheet 4 0f 14 US 2008/0111274 A1 

Fig.4 

61a 

71 

is V/ 7? 7i 
7! 

(a) (b) 



Patent Application Publication May 15, 2008 Sheet 5 0f 14 US 2008/0111274 Al 

F i g. 5 

l y 1365,. a,» 
1 

1 I 

v §N( /» 
m5 

mNN 



Patent Application Publication 

Fig.6 

CO 

3148 

324 
315a 

314A 

325 
101 

May 15, 2008 Sheet 6 0f 14 

010192;}; ‘ gugngngugr 

US 2008/0111274 A1 

) 323 

:1 

3 

CU 

m _________ - 

-I:"‘=‘-: 
\ I I I 
a I I I 
a I I I 
l I I I 
i I I I 
I I I I 
| I I I 
l I I I 
| I I I 
l I I I 
| I I I 
l I I I 
l I I I 

l I L3 
|--\-"" 



Patent Application Publication May 15, 2008 Sheet 7 0f 14 US 2008/0111274 A1 

Fig.7 

11 



Patent Application Publication May 15, 2008 Sheet 8 0f 14 US 2008/0111274 A1 

m2 #8 

<5 2: 

5 

Pi g. 8 



Patent Application Publication May 15, 2008 Sheet 9 0f 14 US 2008/0111274 A1 

Fig.9 

161A 

m 

1610 



Patent Application Publication May 15, 2008 Sheet 10 0f 14 US 2008/0111274 A1 

Fig.10 

234a 
O 

N 

261C 



Patent Application Publication May 15, 2008 Sheet 11 0f 14 US 2008/0111274 A1 

3618 

3610 



Patent Application Publication May 15, 2008 Sheet 12 0f 14 US 2008/0111274 A1 

Fig.12 

159 

13 

171 

firing apparatus 

139 1 

> ——---> 101 
mg @ 1 m 

131 
degreas disassemb! apparatus 

i0 
7 

151 

ing Jig 

E E E E I E E1 
Inglis: 

1 11 
degreas assembl ing apparatus 

119 

11 



Patent Application Publication May 15, 2008 Sheet 13 0f 14 US 2008/0111274 A1 

Fig.13 



Patent Application Publication May 15, 2008 Sheet 14 0f 14 US 2008/0111274 A1 

Fig.14 

A-A line cross-sectional view 



US 2008/0111274 A1 

DEGREASING J IG ASSEMBLING 
APPARATUS, DEGREASING J IG 
DISASSEMBLING APPARATUS, 

DEGREASING J IG CIRCULATING 
APPARATUS, METHOD FOR DEGREASING 
CERAMIC MOLDED BODY, AND METHOD 
FOR MANUFACTURING HONEYCOMB 

STRUCTURED BODY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority under 35 
U.S.C. §120 to PCT Application No. PCT/JP2006/309116, 
?led May 1, 2006, entitled “DEGREASING JIG ASSEM 
BLING APPARATUS, DEGREASING JIG DISASSEM 
BLING APPARATUS, DEGREASING JIG CIRCULATING 
APPARATUS, METHOD FOR DEGREASING CERAMIC 
MOLDED BODY, AND METHOD FOR MANUFACTUR 
ING HONEYCOMB STRUCTURED BODY.” The contents 
of this application are incorporated herein by reference in 
their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a degreasing jig 
assembling apparatus, a degreasing jig disassembling appa 
ratus, a degreasing jig circulating apparatus, a method for 
degreasing a ceramic molded body, and a method for manu 
facturing a honeycomb structured body. 
[0004] 2. Discussion of the Background 
[0005] In recent years, particulates such as soot contained 
in exhaust gases that are discharged from internal combustion 
engines of vehicles, such as buses and trucks, and construc 
tion machines, have raised serious problems as contaminants 
harmful to the environment and the human body. 
[0006] Various honeycomb ?lters using honeycomb struc 
tured bodies made from porous ceramic materials, Which 
serve as ?lters that collect particulates in exhaust gases to 
purify the exhaust gases, have been proposed. 
[0007] Conventionally, upon manufacturing a honeycomb 
structured body, ?rst, a Wet mixture is prepared by mixing 
ceramic poWder, a binder and a dispersant solution and the 
like With one another. Moreover, the Wet mixture is continu 
ously extrusion-molded through a die, and the extrusion 
molded body is cut into a predetermined length so that a 
pillar-shaped honeycomb molded body is manufactured. 
[0008] Next, the resulting honeycomb moldedbody is dried 
by using a microWave drying apparatus or a hot-air drying 
apparatus. 
[0009] Thereafter, the end portions of this honeycomb 
molded body are plugged by a plug material paste mainly 
composed of the ceramic poWder into a diced pattern, and 
then respective degreasing and ?ring processes are carried out 
so that a honeycomb ?red body is manufactured. 
[0010] Thereafter, a sealing material paste is applied to the 
side faces of the honeycomb ?red body, and the honeycomb 
?red bodies are mutually bonded to each other through an 
adhesive so that an aggregate of the honeycomb ?red bodies 
in Which a number of the honeycomb ?red bodies are com 
bined With one another by interposing the sealing material 
layers (adhesive layers) is manufactured. Next, the resulting 
aggregate of the honeycomb ?red bodies is cut and machined 
into a predetermined shape, such as a cylindrical shape and an 

May 15, 2008 

cylindroid shape, by using a cutting tool or the like so that a 
honeycomb block is formed, and lastly, a sealing material 
paste is applied onto the periphery of the honeycomb block to 
form a sealing material layer (coat layer); thus, the manufac 
turing of the honeycomb structured body is completed. 
[0011] In such a method for manufacturing a honeycomb 
structured body, the degreasing process is normally carried 
out on a honeycomb molded body placed on a degreasing jig. 
[0012] Moreover, during the degreasing process, a large 
amount of organic components, liquids such as organic sub 
stances and moisture, and gases are generated, and these 
adhere to Wall faces (in particular, Wall faces on the upper 
side) of a degreasing furnace to form a tar-like matter, Which 
tend to drop onto the honeycomb molded body; therefore, 
With respect to the degreasing jig, a degreasing jig comprised 
of tWo plate-shapedbodies and a supporting member has been 
proposed. For example, see Japanese Unexamined Patent 
Application Publication No. 2001 -19560. 
[0013] Here, the above-mentioned degreasing jig is nor 
mally used repeatedly. 
[0014] For example, WO 2005/024326 A1 discloses a 
method in Which, in order to repeatedly use a receiving base 
on Which honeycomb moldedbodies are placed, the receiving 
base is circulated. 
[0015] The contents of Japanese Unexamined PatentAppli 
cation Publication No. 2001-19560 and WO 2005/024326 A1 
are incorporated herein by reference in their entirety. 

SUMMARY OF THE INVENTION 

[0016] According to one aspect of the present invention, a 
degreasing jig assembling apparatus includes a robot arm; 
and a table or a conveyor on Which a degreasing jig including 
a bottom plate and a cover member is placed, a ceramic 
molded body being mounted on the degreasing jig upon 
degreasing the ceramic molded body, the ceramic molded 
body being mounted on the degreasing jig on the table or the 
conveyor, Wherein the degreasing jig assembling apparatus 
further includes a molding body mounting mechanism that 
mounts the ceramic molded body at a predetermined position 
on the bottom plate placed on the table or the conveyor by 
using the robot arm; and a cover member attaching mecha 
nism that attaches the cover member to the bottom plate in a 
manner so as to cover the ceramic molded body mounted on 
the bottom plate. 
[0017] In the above-mentioned degreasing jig assembling 
apparatus, the above-mentioned conveyor moves intermit 
tently, and upon stopping of the above-mentioned conveyor, 
the above-mentioned conveyor desirably shifts from a mov 
ing state at a moving speed of about 1.5 m/min or less to a 
stopped state. 
[0018] In the above-mentioned degreasing jig assembling 
apparatus, the above-mentioned table is desirably a rotation 
table, and also the above-mentioned robot arm is desirably 
provided With a suction mechanism. 
[0019] In the above-mentioned degreasing jig assembling 
apparatus, the above-mentioned robot arm is desirably pro 
vided With a cushioning member at a contact portion With the 
above-mentioned ceramic molded body. The above-men 
tioned conveyor is desirably a belt conveyor, a chain con 
veyor, a roller conveyor or a pallet conveyor. 
[0020] According to another aspect of the present inven 
tion, a degreasing jig disassembling apparatus includes a 
robot arm; and a table or a conveyor on Which a degreasing jig 
including a bottom plate and a cover member is placed, a 
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ceramic molded body being mounted on the degreasing jig 
upon degreasing the ceramic molded body, the degreasing jig 
on Which the ceramic molded body is mounted being disas 
sembled on the table or the conveyor, Wherein the degreasing 
jig disassembling apparatus further includes a cover member 
detaching mechanism that detaches the cover member 
attached in a manner so as to cover the ceramic molded body 
mounted on the bottom plate placed on the table or the con 
veyor, by using the robot arm. 
[0021] In the above-mentioned degreasing jig disassem 
bling apparatus, the above-mentioned conveyor moves inter 
mittently, and upon stopping of the above-mentioned con 
veyor, the above-mentioned conveyor desirably shifts from a 
moving state at a speed of about 1.5 m/min or less to a stopped 
state. 

[0022] In the above-mentioned degreasing jig disassem 
bling apparatus, the above-mentioned table is desirably a 
rotation table. 
[0023] In the above-mentioned degreasing jig disassem 
bling apparatus, the above-mentioned robot arm is desirably 
provided With a suction mechanism, and also, the above 
mentioned robot arm is desirably provided With a cushioning 
member at a contact portion With the above-mentioned 
ceramic molded body. 
[0024] In the above-mentioned degreasing jig disassem 
bling apparatus, the above-mentioned conveyor is desirably a 
belt conveyor, a chain conveyor, a roller conveyor or a pallet 
conveyor. 

[0025] According to further aspect of the present invention, 
a degreasing jig circulating apparatus includes a degreasing 
jig assembling apparatus including a robot arm, and a table or 
a conveyor on Which a degreasing jig including a bottom plate 
and a cover member is placed, a ceramic molded body being 
mounted on the degreasing jig upon degreasing the ceramic 
molded body, the ceramic molded body being mounted on the 
degreasing jig on the table or the conveyor; a degreasing 
furnace that degreases the ceramic molded body mounted on 
the degreasing jig; a degreasing jig disassembling apparatus 
including a robot arm, and a table or a conveyor on Which the 
degreasing jig is placed, the degreasing jig on Which the 
ceramic molded body is mounted being disassembled on the 
table or the conveyor; a cover member transporting conveyor 
that transports the cover member that has been detached by 
the degreasing jig disassembling apparatus to the degreasing 
jig assembling apparatus; and a bottom plate transporting 
conveyor that transports the bottom plate on Which the 
ceramic molded body is mounted, With the cover member 
being detached, Wherein the degreasing jig assembling appa 
ratus includes a molding body mounting mechanism that 
mounts the ceramic molded body at a predetermined position 
on the bottom plate placed on the table or the conveyor by 
using the robot arm; a cover member attaching mechanism 
that attaches the cover member to the bottom plate in a man 
ner so as to cover the ceramic molded body mounted on the 
bottom plate; and a j ig delivering mechanism that delivers the 
degreasing jig on Which the ceramic molded body is mounted 
to the degreasing furnace, the degreasing jig disassembling 
apparatus including a jig receiving mechanism that receives 
the degreasing jig on Which the ceramic molded body is 
mounted from the degreasing furnace; a cover member 
detaching mechanism that detaches the cover member 
attached in a manner so as to cover the ceramic molded body 
mounted on the bottom plate placed on the table or the con 
veyor, by using the robot arm; and a bottom plate delivering 
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mechanism that delivers the bottom plate on Which the 
ceramic molded body is mounted, With the cover member 
being detached, to the bottom plate transporting conveyor. 
[0026] In the above-mentioned degreasing jig circulating 
apparatus, the above-mentioned conveyor in the above-men 
tioned degreasing jig assembling apparatus and/or the above 
mentioned degreasing jig disassembling apparatus moves 
intermittently, and upon stopping of the above-mentioned 
conveyor, the above-mentioned conveyor desirably shifts 
from a moving state at a moving speed of about 1.5 m/min or 
less a stopped state. 
[0027] In the above-mentioned degreasing jig circulating 
apparatus, the above-mentioned table is desirably a rotation 
table. 
[0028] In the above-mentioned degreasing jig circulating 
apparatus, the above-mentioned robot arm is desirably pro 
vided With a suction mechanism, and also, the above-men 
tioned robot arm is desirably provided With a cushioning 
member at a contact portion With the above-mentioned 
ceramic molded body. 
[0029] In the above-mentioned degreasing jig circulating 
apparatus, the conveyor used in the above-mentioned 
degreasing jig assembling apparatus is desirably a belt con 
veyor, chain conveyor, roller conveyor or a pallet conveyor. 
[0030] In the above-mentioned degreasing jig circulating 
apparatus, the conveyor used in the above-mentioned 
degreasing jig disassembling apparatus is desirably a belt 
conveyor, chain conveyor, roller conveyor or a pallet con 
veyor. 
[0031] In the above-mentioned degreasing jig circulating 
apparatus, the above-mentioned cover member transporting 
conveyor is desirably a belt conveyor, a chain conveyor, roller 
conveyor or a pallet conveyor, and also, the above-mentioned 
degreasing furnace is desirably provided With a belt conveyor, 
chain conveyor or a roller conveyor. 

[0032] According to the other aspect of the present inven 
tion, a method for degreasing a ceramic molded body 
includes degreasing the ceramic molded body by passing a 
degreasing jig on Which the ceramic molded body is mounted 
through inside of a degreasing furnace, using a degreasing jig 
circulating apparatus, the degreasing jig circulating apparatus 
including: a degreasing jig assembling apparatus including a 
robot arm, and a table or a conveyor on Which the degreasing 
jig having a bottom plate and a cover member is placed, the 
ceramic molded body being mounted on the degreasing jig 
upon degreasing the ceramic molded body, the ceramic 
molded body being mounted on the degreasing jig on the table 
or the conveyor; the degreasing fumace that degreases the 
ceramic molded body mounted on the degreasing jig; a 
degreasing jig disassembling apparatus including a robot 
arm, and a table or a conveyor on Which the degreasing jig is 
placed, the degreasing jig on Which the ceramic molded body 
is mounted being disassembled on the table or the conveyor; 
a cover member transporting conveyor that transports the 
cover member that has been detached by the degreasing jig 
disassembling apparatus to the degreasing jig assembling 
apparatus; and a bottom plate transporting conveyor that 
transports the bottom plate on Which the ceramic molded 
body is mounted, With the cover member being detached, 
Wherein the degreasing jig assembling apparatus including: a 
molding body mounting mechanism that mounts the ceramic 
molded body at a predetermined position on the bottom plate 
placed on the table or the conveyor by using the robot arm; a 
cover member attaching mechanism that attaches the cover 
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member to the bottom plate in a manner so as to cover the 
ceramic molded body mounted on the bottom plate; and a jig 
delivering mechanism that delivers the degreasing jig on 
Which the ceramic molded body is mounted to the degreasing 
furnace, the degreasing jig disassembling apparatus includ 
ing a jig receiving mechanism that receives the degreasing jig 
on Which the ceramic molded body is mounted from the 
degreasing furnace; a cover member detaching mechanism 
that detaches the cover member attached in a manner so as to 

cover the ceramic molded body mounted on the bottom plate 
placed on the table or the conveyor, by using the robot arm; 
and a bottom plate delivering mechanism that delivers the 
bottom plate on Which the ceramic molded body is mounted, 
With the cover member being detached, to the bottom plate 
transporting conveyor. 
[0033] In the above-mentioned method for degreasing a 
ceramic molded body, the above-mentioned conveyor in the 
above-mentioned degreasing jig assembling apparatus and/or 
the above-mentioned degreasing jig disassembling apparatus 
moves intermittently and upon stopping of the above-men 
tioned conveyor, the above-mentioned conveyor desirably 
shifts from a moving state at a moving speed of about 1.5 
m/min or less to a stopped state. 

[0034] In the above-mentioned method for degreasing a 
ceramic molded body, desirably, the above-mentioned bot 
tom plate is also used as a ?ringjig. 

[0035] In the above-mentioned method for degreasing a 
ceramic molded body, the above-mentioned table is desirably 
a rotation table. 

[0036] In the above-mentioned method for degreasing a 
ceramic molded body, the above-mentioned robot arm is 
desirably provided With a suction mechanism, and also, the 
above-mentioned robot arm is desirably provided With a 
cushioning member at a contact portion With the above-men 
tioned ceramic molded body. 
[0037] In the above-mentioned method for degreasing a 
ceramic molded body, the conveyor used in the above-men 
tioned degreasing jig assembling apparatus is desirably a belt 
conveyor, a chain conveyor, a roller conveyor or a pallet 
conveyor. 

[0038] In the above-mentioned method for degreasing a 
ceramic molded body, the conveyor used in the above-men 
tioned degreasing jig disassembling apparatus is desirably a 
belt conveyor, chain conveyor, roller conveyor or a pallet 
conveyor. 

[0039] In the above-mentioned method for degreasing a 
ceramic molded body, the above-mentioned cover member 
transporting conveyor is desirably a belt conveyor, a chain 
conveyor, a roller conveyor or a pallet conveyor, and also, the 
above-mentioned degreasing fumace is desirably provided 
With a belt conveyor, a chain conveyor or a roller conveyor. 

[0040] In the above-mentioned method for degreasing a 
ceramic molded body, the above-mentioned cover member 
desirably comprises a net-shaped member or a ?at-shaped 
member having a vent, and also, the above-mentioned cover 
member desirably comprises a net-shaped member formed by 
a ?at net, a knitted net, a sintered metal net or metal ?bers. 

[0041] In the above-mentioned method for degreasing a 
ceramic molded body, the above-mentioned cover member is 
desirably provided With a supporting member, a through hole 
for ?tting the above-mentioned supporting member thereto is 
desirably formed at the above-mentioned bottom plate, and 
the above-mentioned supporting member is ?tted to the 
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above-mentioned through hole so that the cover member is 
desirably attached to the bottom plate. 
[0042] According to further aspect of the present invention, 
a method for manufacturing a honeycomb structured body 
includes a honeycomb ?red body, including: producing a 
pillar-shaped honeycomb molded body having a large num 
ber of cells longitudinally placed in parallel With one another 
With a cell Wall therebetWeen by molding a ceramic material, 
degreasing the honeycomb molded body mounted on a 
degreasing jig; and ?ring the degreased honeycomb molded 
body to manufacture a honeycomb ?red body, Wherein the 
degreasing of the honeycomb molded body is carried out by 
using a degreasing jig circulating apparatus, the degreasing 
jig circulating apparatus including: a degreasing jig assem 
bling apparatus including a robot arm, and a table or a con 
veyor on Which a degreasing jig having a bottom plate and a 
cover member is placed, a honeycomb molded body being 
mounted on the degreasing jig upon degreasing the honey 
comb molded body, the honeycomb molded body being 
mounted on the degreasing jig on the table or the conveyor; a 
degreasing fumace that degreases the honeycomb molded 
body mounted on the degreasing jig; a degreasing jig disas 
sembling apparatus comprising a robot arm, and a table or a 
conveyor on Which the degreasing jig is placed, the degreas 
ing jig on Which the honeycomb molded body is mounted 
being disassembled on the table or the conveyor; a cover 
member transporting conveyor that transports the cover mem 
ber that has been detached by the degreasing jig disassem 
bling apparatus to the degreasing jig assembling apparatus; 
and a bottom plate transporting conveyor that transports the 
bottom plate on Which the honeycomb molded body is 
mounted, With the cover member being detached, the 
degreasing jig assembling apparatus including a molding 
body mounting mechanism that mounts the honeycomb 
molded body at a predetermined position on the bottom plate 
placed on the table or the conveyor by using the robot arm; a 
cover member attaching mechanism that attaches the cover 
member to the bottom plate in a manner so as to cover the 
honeycomb molded body mounted on the bottom plate; and a 
jig delivering mechanism that delivers the degreasing jig on 
Which the honeycomb molded body is mounted to the 
degreasing fumace, the degreasing jig disassembling appara 
tus including: a jig receiving mechanism that receives the 
degreasing jig on Which the honeycomb molded body is 
mounted from the degreasing furnace; a cover member 
detaching mechanism that detaches the cover member 
attached in a manner so as to cover the honeycomb molded 

body mounted on the bottom plate placed on the table or the 
conveyor, by using the robot arm; and a bottom plate deliv 
ering mechanism that delivers the bottom plate on Which the 
honeycomb molded body is mounted, With the cover member 
being detached, to the bottom plate transporting conveyor. 
[0043] In the present speci?cation, the shape indicated by 
the Word “pillar” refers to any desired shape of a pillar includ 
ing a round pillar, an oval pillar, a polygonal pillar and the 
like. 

[0044] In the above-mentioned method for manufacturing a 
honeycomb structured body, the above-mentioned conveyor 
in the above-mentioned degreasing jig assembling apparatus 
and/or the above-mentioned degreasing jig disassembling 
apparatus moves intermittently, and upon stopping of the 
above-mentioned conveyor, the conveyor desirably shifts 
from a moving state at a moving speed of about 1.5 m/min or 
less to a stopped state. 
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[0045] In the above-mentioned method for manufacturing a 
honeycomb structured body, desirably, the bottom plate is 
also used as a ?ringjig. 
[0046] Moreover, desirably, the bottom plate transporting 
conveyor transports the bottom plate on Which the honey 
comb molded body is mounted, With the cover member being 
detached, to the ?ring of the honeycomb molded body. 
[0047] In the above-mentioned method for manufacturing a 
honeycomb structured body, the above-mentioned table is 
desirably a rotation table. 
[0048] In the above-mentioned method for manufacturing a 
honeycomb structured body, the above-mentioned robot arm 
is desirably provided With a suction mechanism, and also the 
above-mentioned robot arm is desirably provided With a 
cushioning member at a contact portion With the above-men 
tioned honeycomb molded body. 
[0049] In the above-mentioned method for manufacturing a 
honeycomb structured body, the conveyor used in the above 
mentioned degreasing jig assembling apparatus is desirably a 
belt conveyor, a chain conveyor, a roller conveyor or a pallet 
conveyor. 
[0050] In the above-mentioned method for manufacturing a 
honeycomb structured body, the conveyor used in the above 
mentioned degreasing jig disassembling apparatus is desir 
ably a belt conveyor, a chain conveyor, a roller conveyor or a 
pallet conveyor. 
[0051] In the above-mentioned method for manufacturing a 
honeycomb structured body, the above-mentioned cover 
member transporting conveyor is desirably a belt conveyor, a 
chain conveyor, a roller conveyor or a pallet conveyor, and 
also, the above-mentioned degreasing fumace is desirably 
provided With a belt conveyor, a chain conveyor or a roller 
conveyor. 
[0052] In the above-mentioned method for manufacturing a 
honeycomb structured body, the above-mentioned cover 
member desirably comprises a net- shaped member or a plate 
shaped member having a vent, and also, the above-mentioned 
cover member desirably comprises a net-shaped member 
formed by a ?at net, a knitted net, sintered metal net or metal 
?bers. 
[0053] In the above-mentioned method for manufacturing a 
honeycomb structured body, the above-mentioned cover 
member is desirably provided With a supporting member, a 
through hole for ?tting the above-mentioned supporting 
member thereto is desirably formed at the above-mentioned 
bottom plate, and the above-mentioned supporting member is 
?tted to the above-mentioned through hole so that the cover 
member is desirably attached to the bottom plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0054] A more complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by reference 
to the folloWing detailed description When considered in con 
nection With the accompanying draWings, Wherein: 
[0055] FIG. 1 is a conceptual vieW that schematically 
shoWs the outline of a degreasing jig assembling apparatus 
according to an embodiment of the present invention; 
[0056] FIG. 2 is an exploded perspective vieW shoWing a 
degreasing jig; 
[0057] FIG. 3 is a perspective vieW that shoWs one example 
of a robot arm forming a molded body mounting mechanism; 
[0058] FIG. 4 is a partial enlarged perspective vieW of the 
robot arm shoWn in FIG. 3; 

May 15, 2008 

[0059] FIG. 5 is a conceptual vieW that schematically 
shoWs the outline of another example of the degreasing jig 
assembling apparatus according to an embodiment of the 
present invention; 
[0060] FIG. 6 is a conceptual vieW that schematically 
shoWs the outline of still another example of the degreasing 
jig assembling apparatus according to an embodiment of the 
present invention; 
[0061] FIG. 7 is a conceptual vieW that schematically 
shoWs the outline of a degreasing jig disassembling apparatus 
according to an embodiment of the present invention; 
[0062] FIGS. 8(a) and 8(b) are conceptual vieWs that sche 
matically shoW other examples of the degreasing jig disas 
sembling apparatus according to an embodiment of the 
present invention; 
[0063] FIG. 9 is a conceptual vieW that schematically 
shoWs the outline of a degreasing jig circulating apparatus 
according to an embodiment of the present invention; 
[0064] FIG. 10 is a conceptual vieW that schematically 
shoWs the outline of another example of the degreasing jig 
circulating apparatus according to an embodiment of the 
present invention; 
[0065] FIG. 11 is a conceptual vieW that schematically 
shoWs the outline of still another example of the degreasing 
jig circulating apparatus according to an embodiment of the 
present invention; 
[0066] FIG. 12 is an explanatory draWing that schemati 
cally shoWs one example of a degreasing process and a ?ring 
process in a manufacturing method according to an embodi 
ment of the present invention; and 
[0067] FIG. 13 is a perspective vieW that schematically 
shoWs one example of a honeycomb structured body. 

DESCRIPTION OF THE EMBODIMENTS 

[0068] The embodiments Will noW be described With refer 
ence to the accompanying draWings, Wherein like reference 
numerals designate corresponding or identical elements 
throughout the various draWings. 
[0069] First, the folloWing description Will discuss a 
degreasing jig assembling apparatus according to an embodi 
ment of the present invention. 
[0070] The degreasing jig assembling apparatus according 
to an embodiment of the present invention is a degreasing jig 
assembling apparatus comprising a robot arm; and a table or 
a conveyor on Which a degreasing jig comprising a bottom 
plate and a cover member is placed, a ceramic molded body 
being mounted on the degreasing jig upon degreasing the 
ceramic molded body, the ceramic molded body being 
mounted on the degreasing jig on the table or the conveyor, 
Wherein the degreasing jig assembling apparatus further com 
prising: a molding body mounting mechanism that mounts 
the ceramic molded body at a predetermined position on the 
bottom plate placed on the table or the conveyor by using the 
robot arm; and a cover member attaching mechanism that 
attaches the cover member to the bottom plate in a manner so 
as to cover the ceramic molded body mounted on the bottom 
plate. 
[0071] In the present speci?cation, the robot arm refers to 
an arm that has active joints provided With motors and the 
like, and also has inactive joints Without motors and the like, 
if necessary. 
[0072] FIG. 1 is a conceptual vieW that schematically 
shoWs the outline of the degreasing jig assembling apparatus 
according to an embodiment of the present invention. 
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[0073] As shown in FIG. 1, a degreasing jig assembling 
apparatus 111 is provided With one robot arm 113, tWo robot 
arms 114 (114A, 114B) and tWo robot arms 115 (115A, 
115B), and is also provided With a rotation table 112 serving 
as a table on Which a degreasing jig 100 for mounting a 
ceramic molded body 11 thereon is placed. Here, the degreas 
ing jig 100 is comprised of a bottom plate 101 and a cover 
member 102. 
[0074] This degreasing jig assembling apparatus 111 auto 
matically carries out processes in Which the ceramic molded 
body 11 is mounted on the bottom plate 101 and the cover 
member 102 is attached to the bottom plate 101 in a manner 
so as to cover the ceramic molded body 11. 

[0075] In the degreasing jig assembling apparatus 111, the 
robot arm 113 has a suction mechanism, and has a function 
for suction-holding and transporting the ceramic molded 
body 11 by this mechanism, and each of the robot arms 114, 
115 has a grasping mechanism, and has a function for trans 
porting and assembling the degreasing jig 100 by this mecha 
nism. 
[0076] Therefore, in the degreasing jig assembling appara 
tus 111, the robot arm 113 is alloWed to function as a molded 
body mounting mechanism. 
[0077] In the degreasing jig assembling apparatus 111, the 
robot arms 113 to 115 have the above-mentioned mecha 
nisms; hoWever, each of the robot arms 113 to 115 may have 
both of the suction mechanism and the grasping mechanism, 
or may have only either one of the mechanisms. 

[0078] Moreover, the robot arms 113 to 115 are provided 
With air cylinders, and thus alloWed to move in vertical direc 
tions. Here, portions, extended from the cylinders, are 
engaged With ball screWs placed in the horiZontal direction, 
and alloWed to move in the horiZontal direction by the moving 
mechanisms utiliZing the ball screWs. 
[0079] The degreasing jig 100 to be used in the degreasing 
jig assembling apparatus 111 is a degreasing jig comprised of 
a bottom plate and a cover member. Referring to the draWings, 
this degreasing jig Will be explained beloW in detail. 
[0080] FIG. 2 is an exploded perspective vieW shoWing the 
degreasing jig. 
[0081] As shoWn in FIG. 2, the degreasingjig 100 is com 
prised of a plate-shapedbottom plate 101 and a cover member 
102 Which comprises a ?at net 1020 With a frame member 
1021) being formed on the outer peripheral edge and support 
ing members 102a secured to four comers of this frame 
member 10219. 
[0082] Here, through holes 10111 for ?tting the supporting 
members 102a provided to the cover member 102 thereto are 
formed on the bottom plate 101, and by ?tting the supporting 
members 10211 to these through holes 10111, the cover mem 
ber 102 is attached to the bottom plate 101. 
[0083] Moreover, although not shoWn in the bottom plate 
101 of FIG. 2, the bottom plate that includes the degreasing 
jig may have grooves formed on the bottom face, and in this 
case, the groove may have a shape that alloWs one portion of 
the grasping unit to be ?tted thereto When the bottom plate is 
grasped by the robot arm. This structure alloWs the robot arm 
to positively grasp the bottom plate 101. 
[0084] In the degreasing jig 100 having this structure, since 
the cover member 102 is attached in a manner so as to cover 

the ceramic molded body placed on the bottom plate 101, 
even in the case Where, upon degreasing the ceramic molded 
body, a tar-state matter or the like, derived from the decom 
posed organic substance, drops thereon from above, the mat 
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ter is prevented from coming into contact With the ceramic 
molded body, and since the periphery of the ceramic molded 
body is kept in an open state, it is possible to desirably carry 
out the degreasing process. 
[0085] Moreover, on the bottom plate 101 of the degreasing 
jig 100 shoWn in FIG. 2, narroW band-shaped carbon ?ber 
mats 103 are secured at tWo portions in parallel With each 
other so that the ceramic molded body is placed thereon 
through the carbon ?ber mats 103. Here, the carbon ?ber mats 
103 may be included on demand. 

[0086] The carbon ?ber mats are provided so as to prevent 
the ceramic molded body from directly coming into contact 
With the upper face of the bottom plate, and any mat made 
from ?bers other than the carbon ?ber mat may be used as 
long as it has durability to the degreasing treatment tempera 
ture, and porous members, made from a ceramic material and 
the like, may be attached in place of the carbon ?ber mats. 
[0087] Here, the ?at net forming the cover member is desir 
ably made to have a mesh siZe (aperture diameter) in a range 
from 0.04 to 0.5 mm. 

[0088] The mesh siZe of less than 0.04 mm makes it dif?cult 
for organic gases generated from the ceramic molded body 
during the degreasing process to pass through the ?at net, 
With the result that the gases aggregate and adhere to the loWer 
face of the ?at net at portions having loW furnace tempera 
tures to form a tar-state matter or the like, Which tends to drop 
onto the ceramic molded body to adhere thereto; in contrast, 
in the case Where the mesh siZe exceeds 0.5 mm, upon 
degreasing the ceramic molded body, the tar-state matter or 
the like, derived from the decomposed organic substance, 
drops thereon from an upper portion of the degreasing fur 
nace, the mesh siZe exceeding 0.5 mm alloWs the tar-state 
matter or the like to pass through the ?at net, dropping on the 
ceramic molded body to adhere thereto. 
[0089] Here, the ?at net portion in the cover member 102 
may be formed by a simple plate-shaped member; hoWever, it 
is desirable to form this portion by using a net-shaped mem 
ber such as a ?at net, a knitted net, a sintered metal net and 
metal ?bers (sintered metal nonWoven fabric). This arrange 
ment is suitable for preventing the tar-state matter or the like 
from adhering to the ceramic molded body, as described 
above. 

[0090] Moreover, the ?at net portion may be prepared as a 
plate-shaped member having a plurality of vents (passing 
holes) having a round shape, a polygonal shape or the like in 
the plan vieW. 
[0091] In the degreasing jig assembling apparatus 111, 
?rst, the cover member 102, transported from the outside by 
a conveyor 124, is placed on the rotation table 112 by the 
robot arm 115A, While the bottom plate 101, transported from 
the outside by a conveyor 125, is placed on the rotation table 
112 by the robot arm 114A. 
[0092] The robot arm 115A has a grasping mechanism so 
that the frame member 10219 of the cover member 102 is 
grasped by the grasping unit 115a, and the cover member 102 
is moved onto the rotation table 112. 

[0093] Moreover, the robot arm 114A also has a grasping 
mechanism so that the bottom plate 101 is grasped by the 
grasping unit 114a, and the bottom member 101 is moved 
onto the rotation table 112. 

[0094] Furthermore, in the case Where the bottom plate 101 
has grooves on the bottom face as described above, With 
respect to the robot arm 114A, a robot arm having convex 








































