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This application con;esponds to Japanese Application No. 9-337742, filed on
November 20, 1997, which is hereby incorporated by reference in its entirety.

BACKGROUND
10 1. Ficld of the Invention
The present invention relates to a pressing device and a pressing method,
and, more particularly, to a pressing device for pressing a ceramic stacked layer
structure including ceramic green sheets placed upon each other, and to a method of
‘ pressing a ceramic stacked layer structure using the pressing device.
15 |
Z._Description of the Related Art
A typical example of a laminated ceramic electronic part is a monolithic
ceramic capacitor. In a typical structure of the monolithic ceramic capacitor,
external electrodes are disposed on ceramic elements. The ceramic elements are
20 made from ceramic dielectric material, and have internal electrodes formed thereon.
These internal electrodes are electrically connected to the external electrodes.
Monolithic ceramic capacitors are ordinarily produced in the following way-.
Ceramic green sheets, with internal electrode patterns formed thereon, are placed in
a stacked layer structure and pressed together. Thé resulting pressed structure is
25 then cut at predetermined locations to form individual ceramic elements.
Afterwards, external eiectrbdes are disposed on each of the individual ceramic
elements.
Ordinarily, the ceramic stacked layer structure consisting of ceramic green
sheets placed upon each other is pressed in order to squeeze the ceramic green
30 sheets together, as shown in l;‘ig. 5. The ceramic stacked layer structure 51 is set in
a die body 52 and a top die 53, and is then pressed or squeezed between the die
body 52 and the top dic 53. ‘
" In order to press the stacked layer structure 51 and thereby squeeze the
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1 Field of the Invention The present invention relates to
a pressing devi g rt rly,
to a pressing de%fl@l gphrgégg tgi]lgﬁtlggr*gcrﬁsm%%oa xﬁng 'ﬁ@pgm%[‘empa‘eﬁgw .

structure incl uthyagsmtmerﬁl; Thie owashtha ttpe qhbzbo@;dsmmst heable totwithstandihight 0 a
nmet hod of SS| eran c.sta l.ayer ruct eusmgthe
pressing devi cepmf%“esp TheRIole, tﬁ‘gﬁte[yggig S? fﬁwa‘a l?%g “@‘?}"!d RyFver. 4
A typical exanplgg®indchearyrtiedodsl 52 ¢irmot be e:lsﬂjc handledGn e pressingaoperation Afi C
ceram c capacitor. In a typical structure of the ponolithic ceramc
capaci t of, a result, the pressing operation cannot be easily performed.
Since the die body 52 is heavy, a light-weight container, or jig, must be
separately provided for transporting the stacked layer structure 51 to a location
where the pressing operation is performed. This means that an additional step must
be performed to transfer the ceramic stacked layer structure from the separately
10 provided container to the die body 52 of the pressing device. This transfer is
troublesome to perform, and can also cause the ceramic green sheets of the ceramic
structure to become misaligned, thereby degrading desirable properties of the

monolithic ceramic capacitor.

i5 SUMMARY
. Accordingly, it is an object of the present invention to provide a pressing
device for pressing a ceramic stacked layer structure, that is small and light and
includes an easily handleable die body, and a corresponding method of efficiently
pressing the ceramic stacked layer structure.

20 In accordance with an embodiment of the present invention, a pressing
device for pressing a ceramic stacked layer structure includes a die body having a
bottom portion or bottom plate and a side wall portion that form a recess. The
recess can accommodate a ceramic stacked layer structure of ceramic green sheets
placed upon each other. One or more mechanisms for holding and pushing or

25 exerting force on the die are also provided, and each includes a contact member and
a thrusting mechanism. The contact member contacts an outer peripheral surface of
the side wall portion of the die body. The thrusting mechanism pushes the contact
member against the side wall portion of the die body in a direction toward an inner
peripheral surface side of the side wall portion, i.e., toward the recess, to thereby

30 position and reinforce the die bady. A top die is also provided for pressing the
stacked layer structure against the bottom plate of the die body when the stacked
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are 20 _ made fromceramc dielectric material, and have internal

el ectrodes forned thereon. These internal el ectrodes are
electrically cqnnecied ta the external el ectrades..

“Monolithic cer;lﬁ’(eé s&ﬁ%ﬁ‘&’f&?@"‘é’?@aﬁ?mﬁgﬁﬁ %S}E&R}E«Bﬂd*n the foll owi ng way.
Cerami ¢ green sheet Sincsith€icdntict mambers afd theARtastigtehiristhOfuppert thessigwn, are
pl aced in a stacked | ayer structure and pressed together. The

resul ting press¥ll RerHgRs of the die body during the pressing gpegation apd;belp the dig dody,cat i ons
to formindivi fe@d s { o ; At r

el ectrodes ar e%sﬁgé%gh gg%f?%f&ttweprfﬁg\gﬁpedﬁ g@{’ctgé i;%‘{lfg& St%kﬁ dtthe

el ement 5 die body is less thanGhatiofi aconventionabdie anvcddrivbich mausk with$tandethe dighuct ur e
consi sting of ceran . . heet s, pl . e . ris
pressed in or de? gge’gagg’gizest“ﬁﬁ og%r?%% ago%r\g ug@pﬁ&ﬁdnfég‘%gn& ?%[]dcl)gé&ﬁer, as
shown in Fig. SanbBenmersmallandligitked | ayer structure 5 1 is set in

a die body 52 and a _top die 53, and is then pressed or s ue‘ez?d bet ween t he
di e In an embodiment of the invention, the bottom portion and the s

de wall
pbrtion of the die body can be separated from each other. Consequently, the die

10 body can be constructed with a greater degree of freedom, and handled more easily.
Alternatively, the bottom portion and the side wall portion of the die body can be
integral parts of the same component.

Since the die body can be made small and light, it can be conveniently used
as a container for transferring a stacked layer structure. Therefore, it is no longer

I5 necessary to provide a separate container for transporting the stacked fayer
structure, and then transfer the stacked layer structure from the separately provided
container to the die body, This simplifies the pressing operation and eliminates
problems caused by misalignment of the ceramic green sheets that occurs when the
stacked layer structure is transferred from the separately provided container. For

20 instance, the above-described apparatus reduces damage caused to the stacked layer
structure compared to the conventional die apparatus.

According to another aspect of the present invention, a method of pressing a
stacked layer structure consisting of ceramic green sheets placed upon each other
includes the steps of accommodating the stacked layer structure in the recess of the

25 die body, and pressing the stacked layer structure in the recess of the die body
between a bottom plate of the die body and the top die, while supporting the side
wall portions of the die body and positioning the die body by pressing the side wall
portions inward. toward the stacked layer structure using the contact members and

the thrust mechanisms.

3
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st acked | ayer structure 51 and t‘ﬂér”gﬁ'y squeeze the
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0°2 FEB-1999 ceram c ‘green sheets together, it is necessary to
exert a high pressure on tBREFRESCRIPTION OF THEDBRAVINGXture 51. This

means that the die bggy: agedt s aifaritiyesof e HvbREhANT tdbdtHe apparent to those
skilled in the art from the following detailed description of preferred embodiments,
when read in conjunction with the accompanying drawings. Like ¢lements in the
5 drawings have been designated with like reference numerals.
Fig. 1 is a side view of a device for pressing a ceramic stacked layer
structure in accordance with an embodiment of the present invention.
Fig. 2 is a top view of the device of Fig. 1.
Fig. 3 illustrates a function of the device of Fig. 1.
10 | Fig. 4 illustrates a function of the device of Fig. 1.
Fig. 5 illustrates a conventional pressing device for pressing a ceramic

stacked layer structure,

DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 As shown in Fig. 1, a pressing device in accordance with an embodiment of
the invention includes a die body 3 with a bottom plate 1 and side wall portions 2.
The bottom plate 1 and the side wall portions 2 form & recess 3a in the die body 3.
The recess 3a can accommodate a ceramic stacked layer structure 10, which consists
of ceramic green sheets placed upon each othez.

20 The pressing device also includes a die base 4 onto which the die body 3 is
placed. Contact members 5 can be moved to contact outer peripheral surfaces of the
side wall portions 2 of the die body 3, and thereby position and hold the die body 3
at a predetermined location. Thrust mechanisms 6 each having a thrust member 6a
(e.g., comprising a rod or like structure) are provided to actuate and press the

25 contact members 5 against the outer peripheral surfaces of the side wall portions 2,
towards inner peripheral surfaces of the side wall portions 2. The thrust mechanisms
6 can be, for example, piston and cylinder type mechanisms. Those skilled in the art
will recognize that the thrust mechanisms 6 can implemented in different ways. For
example, the thrust mechanisms 6 can have a cotter type mechanism for applying

30 force to the contact members 5.

A top die 7 having a shape corresponding to the recess 3a formed in the die

4
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However, a | arge and heavy die body 52 cannot be easily handl ed
in the pressing operation. As 5 a result, the pressing operation

cannot be easil f d... . S ' . '
I AT ———. - RO T,
provided for tnRAO6REM pRGk 1.MheToMaitankrhtyeS asd thel erust encbRanisinsab togethéri on

- Wwhere the pressing operation s performed. This aps that an. addit.i I
step nust form a dig;pospianer,3-Eagh Contact Mesuet 5 Fﬂg‘?’cg’F'&FfP 0 tatit porpes "as?}'gf

structure fromdhe LQntire oute: | 13428 lof i Bl i ie bod
52 of the press‘%oﬂgcﬁ‘g@?g@ﬁ%}% Prrzgr?suf élr%‘iqgue%qu wwﬁjgélfgfgg%\r:g to Y

performs and caportidns?, andiseombeed: Vraormespongdiag thngtanamber Ga.rEhecBRIghi ¢
structure to be-ﬁ%iﬁi?,?@@E?%;%é&e&res@ur?ﬂﬁ?ﬁﬁghﬂg’ag%' rabl e properties of

t he capaci
The peripheral portion of the bottom plate 1 of the die body 3 can be thin,
and can be provided with steps 1a. When the side wall portions 2 are fitted to the

respective steps 1a, the bottom portion 1 and the side wall portions 2 are separably

10 engaged to form the recess 3a. The contact surfaces between the bottom plate 1 and
the side wall portions 2 can alternatively be provided with a different contour than
the steps la, for example a tongue and groove arrangement.

The die body 3 can be used as a container or jig for transferring the stacked
layer structure 10, and can be placed onto and separated from the die base 4.

15 In the exemplary embodiment shown in the figures, there are four side
walls,. four contact members and four thrust mechanisms, although other
arrangements can be used.

A description will now be given of the method of pressing the stacked layer
structure 10, using the above-described pressing device.

20 After a ceramic stacked layer structure has been formed by placing a
plurality of ceramic green sheets upon each other in the recess 3a of the die body 3,
the die body 3 can be transported with the layer structure 10 in the recess 3a to 2
location where the pressing operation is performed, and placed onto the die base 4.
Thus, the die body 3 can be used as a transport container for the layer structure 10.

25 . As shown in Fig. 2, after the die body 3 has been placed onto the die base 4,
the contact members 5 can be actuated to press against outer faces or peripheral
surfaces of the sidewalls 2, inward toward the recess 3a. This is also shown in Fig.
3, where each contact member 5 is pushed by its associated thrust mechanism 6
until it comes into contact with the outer periphera! surface of an adjacent side wall

30 portion 2 of the die body 3. In this way, the thrust mechanisms 6 and the contact
members 5 can move the die body 3 on the die base 4 until the die body 3 is

(T
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ccordingly, it is an object o e present invention to provide a pressin
Accordingly, it bject of th t tion t d

device for pressing a ceram c stacked |ayer structure, that is small and
| i'ght and i ncludes an easily handl eable die body, and a
correspondi ng rneepesty located;, and thenthpld the die body 3 at fhegpsapen docatien. dthe paoper st acked

| ayer structurgy g8, can be gredetermined. 'Fy %&%ﬁg@;’i@g&%ﬂ&&%%ﬁ?ﬁ%f%& of the

present inventi'On, a pres pressing a ceramic
stacked | ayer <eneath thegtop dizludes a di e body having a bot t om

portion or bottom plate and a.sid || portioon that forma recess. The
recess can accommda%ses?‘ﬁweé?gﬁ'é’ &3@?@@?@9@?‘“% il “’6%%&% c green
sheets 5 respeBlivACHtadOMEMBES 5 2841 fthe fKjRcOVe SlY WallPrtions 3 BB the Fic

hol di ng and pushi n%‘_ or 25 exerting force on the die are al so

provi ded, and ey 3 widh agedeisrmised pressurfe i s4ppari dhe side wall portiogs 2 ard kald ng
I L N T S
cont act the stacked layer structure 10 between the top die 7 and the bottom plate 1.

Since each contact member 5 presses against the outer peripheral surface of

10 an adjacent side wall portion 2 of the die body 3 and thereby positions and
reinforces the die body 3 while the stacked layer structure 10 is pressed between the
top die 7 and the bottom plate 1, the required strength of the die body 3 is less than
that of the conventional die mold shown in Fig. 5. This is because the conventional
die mold must be strong enough to 'withstand the high pressure alone without

15 reinforcement. In other words, since the contact members 5 press against and
support each side wall portion 2 of the die body 3 and thereby strengthen the die
body 3 while the stacked Iayer structure 10 is being pressed between the top die 7
and the bottom plate 1, the die body 3 can be made small and light. This risk of
breakage of the side wall portions 2 is also reduced. '

20 Since the die body 3 is small and light, it can be used as a container or jig to
easily transfer or transport the stacked layer structure 10. Therefore, it is not
necessary to transfer the stacked layer structure from a separately provided transport
container to the die body, This greatly simplifies the pressing operation and
eliminates problems that result from misatignment of the ceramic green sheets of the

25 stacked layer structure that occurs when the ceramic stacked layer structure is being
transferred from the separately provided container to the die body. For instance,
the above-described apparatus reduces the risk of damage caused to the stacked
layer structure. .

Since the bottom plate 1 and the side wall portions 2 of the die body 3 are

30 provided so as to be separable from cach other, the die bedy 3 can be more easily
constructed and handled. |
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an i nner peri pheral surface side of the side wall portion, i.e.
toward the recess, to thereby 30 position and reinforce the die

body. A'top die is ah&ﬁeﬁkseﬁéﬁsoéiﬂémpﬂﬂ%%h&ﬁ poltfon 1 and the side wall3pleshs 2ayer
structure against the bottomplate of the die body when the stacked
REPLACEVENT SHewfthe die body 3 are provided so as to be separable from each other. Alternatively,

0 2 FEB 1999 they can be integrally formed.
It will be appreciated by those skilled in the art that the present invention can
5 be embodied in othen.' specific forms without departing from the spirit or essential

characteristics thereof, and that the invention is not limited to the specific
embodiments described herein. For example, various modifications can be made
within the scope of the invention with respect to the specific shape of the die body,
the pi'essure during the pressing operation, the pressing time, and so forth. The

10 presently disclosed embodiments are therefore considered in all respects o be
illustrative and not restrictive. The scope of the invention is indicated by the
appended claims rather than the foregoing description, and all changes that come
within the meaning and range and equivalents thereof are intended to be embraced
therein.

15
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Si nce the contact nenbers and the thrusting nechani sns support—the side

wal I portions of the die body during the pressing operation and help the

B0 et e e Semkrasespsaenat: e o= LA

conventional die nold which nust wthstand the h| gh pressures of
t he pressing operation | .e_ body
can be nmade small an f‘%’&ﬁ’?gfw"%&“& a%%&ﬂck@ﬁ%&és&ﬁé%%%ﬁw&hﬁn& t he

i nvention, the bott oadixtiody haviagd bbitem piatkcandat least one side wall, theibottom pldte t he

di e body can be separated from ot ,her sequently, the die 1
body candbe condt¢ 8@@@&%%%%@29@?%@&%@ ‘%F‘?'E‘égéﬁFméﬂﬂ"ﬂ‘gﬁﬂﬁﬁa" nor e

easily. ternatlvely, the bottom portion and the side wall
portion of the 5|e ody can be I ntegral parts of the sanme
conponent . at least one thrust mechanism for applying force to the at least one side wall

in a direction toward the recess; and
a top die for pressing the ceramic stacked layer structure between the top die

10 and the bottom plate of the die body.

2. The device of ¢laim 1, wherein the bottom plate and the at least one side

wall are discrete components.

15 3. The device of claim 1, wherein the bottom plate and the at least one side
wall are separable.

4. The device of claim 1, wherein the at least one side wall is integral with
the bottom plate.
20
5. The device of claim 1, wherein the ceramic layered structure comprises a

plurality of ceramic green sheets Jocated adjacent one to another,

6. The device of claim 1, further comprising a die base which supports the
25 bottom plate of the die body, and to which the at least one thrust mechanism is
attached,

7. The device of claim 1, further including at least one contact member
which comes into contact with said at least one side wall, said at least one thrust
30 mechanism applying force to said at least one side wall via said at least one contact

member.
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as ‘a container for transferring a stacked |ayer structure. Therefore, it is
no, | onger 15 necessary to provide a separate contai ner

transporting the stacked | ayer structure, and theulmu“mf"”muem“l
stacked | ayer structure fromthe separately provided * Cortt a"nef *

to the die body. Thig Théridvide cfsldihid, pherit i apastdnearu@tflechbnishnat es -
probl ens caused by m sali gnment of the ceram,c green sheets that aqccurs

when the includesa Rysk MembgT, wherein @Ae fnd of said thipst membeg iseco

separately DFOVg'aQP% [ERNER Rfkact Kifhber0 I nstance, the above-described
appar at us reduces danage caused to the stacked | ayer structure
conpareddto the conventional die apparatus. According to
anot her aspect of t esent Jnventi . f ' -

stacked | ayer struc%r@ﬁ%gﬁél Sﬁ:ﬁﬁm&t@@&ﬂi#@ﬁ%&ﬁéﬁdé e%ﬁg&gg’éce °6“;§’8% each
ot her a pistoh land egliddee typt op thrast neclaniynodat i ng the stacked | ayer

structure in the recess of the 25 di e body, and pressing the
stacked |l ayer structure in the recess of the die body

10. The device of claim 1, wherein the bottom plate includes a step formed

10 at its periphery, and said at least one side wall is fitted to said step.

11. The device of claim 1, wherein there are four side walls which form a

frame.

15 12. The device of ¢claim 11, wherein there are four thrust mechanisms for

applying force against said four side walls, respectively.

13. The device of claim 12, further comprising four contact members which
come into contact with said four side walls, respectively, said four thrust
20 mechanisms applying force to said respective four side walls via said respective four

contact members.

14. A method for pressing a ceramic stacked layer structure, comprising the
steps of: '

25 laterally positioning a die on a die base using a plurality of thrust
mechanisms, wherein the die has a bottom plate and sidewalls forming a recess for
receiving the ceramic layered structure;

pressing the ceramic layered structure in the recess between the bottom plate
and a top die; and

30 simultaneously applying lateral force via the plurality of thrust mechanisms

on outer faces of the sidewalls in directions toward the recess.
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the si de wal | portions of the die body apd p03|t|on|ng the die

jﬂlmnmn”uﬂ ﬂm si de wal | portions inward. toward the

n‘ec haniSne. 80 §  ed ROnbaSr G2 B \wiHERdR BeinARmechanisms are atthdhEd b USt
REI ACEMENT SHEE the d1e base.
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16. The method of claim 14, wherein the bottom plate and sidewalls are
b discrete components.

17. The method of claim 14, wherein the bottom plate and the sidewalls are
integral.

10 18. The method of claim 14, further comprising the steps of:
placing the stacked layer structure into the recess in the die; and
transporting the die with the stacked layer structure in the recess to the die

base.

15 19. The method of claim 14, wherein said plurality of thrust mechanisms
comprise four thrust mechanisms.

10
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advant ages of the invention will becone apparent to those

skilled-in the art fromthe follow ng detailed description of preferred
enbodi nent s, when read in conjunction wth the acconpanying
drawi ngs. Like elenments in the 5 drawi ngs have been desi gnat ed
with like reference nunerals. ABSTRACT OF THE DISCHOSURE a side view of a
device for pressing a ceram c stacked | ayer -~ .structure in
accordance with an enbodi nent of the present invention.

Fig. 2is atop view Nbréshﬁ%dﬁée(@dﬁfpr&isbg method, wherein the method inclbdd. thé
illustrates a function of the device of Fi 4

i1 lustraties a fUsPSiobAccoMmQdating.y stacked dayer gt?ufilire ina recess in a die body, axd 0 5

[s{ ;giteaalt g; e? g ?‘}}E%Irtg& Qhourll Eet RELHRY i e TQbess YIRS 418 Body GE&WRH £ bottom
plate of the die body that forms a bottom wall of the recess and a top die, while
laterally supporting sides or side walls of the die body that form side walls of the
recess. The pressing device includes a die body which is small, light, and easy to

10 handle, and also includes thrust mechanisms for laterally positioning the die body.

The thrust mechanisms also lateralty support the side walls of the die body when a
stacked layer structure in the recess of the dig body is pressed between the bottom
plate of the die body and a top die. The pressing method makes it possible to press a
ceramic stacked layer structure efficiently using the small and light die body.

15
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1, -a pressing device in accordance wth an enbodi nent of ‘the
inventi.on includes a die body 3 with a bottomplate | and side wall
-portions 2. The bottomplate 1 and the side wall portions 2 form
a recess 3a in the die body 3. The recess 3a can accomobdate a
ceram c stacked | ayer structure 10, which consists of SHeet BOE S
green sheets placed upon each other. 20 AttomeyDoclcetNo oi@ws.gogmmgzgjpn ce
al so includes a die base 4 onto which the die body 3 pl aced

Contact nenbers 5 can be noved to.contact outer perlpheral surfaces of the
side wall portions 2 of the die body 3, and thereby position and hold the

di e body 3 at a predeternined | ocation. Thrust mechani sms 6 each
having a thrust nenber 6a conprising a rod or like
structure) are provided to actuate andjﬁf sl t he
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i de wal 1?8507 11 ons 2, towards inner peripheral surfaces of the
. side wall portions 2. The thrust mechani sms 6 can be, for
exanple, piston and cylinder type nechanisns. Those skilled in the art

- will recognize that the thrust nechanisns 6 can inplenented in di'fferent

ways. For exanpl e, the thrust nechani sns 6 can have §h 3 LES
type mechani sm for applying 30 for
A top die 7 having a shape correspondl n &gﬁ%@%g@g?@ f'or | Iph'lg die
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structure 10 between the top die 7 and the bottomplate 1. The
contact nmenbers 5 and'the thrust mechani sns 6 together forma
die positioner 8. Each contact nenber 5 can be forned so that it comes into
contact with virtually the entire outer peripheral surface of an adjacent

side wall 5 portion 2, and is connected to a correspondi Rfed: Brg#st
menber 6a. The thrust mechani %tﬁay%k&m@tﬁlsﬁiﬁfbﬂg to
the di e base 4. The peripheral portion of the bottom
plate 1 of the die body 3 can be thin, and can be provided with

steps la. Wien the side wall portions 2 are fitted to the
respective steps.la, the bottomportion 1 and the side wall portions 2 are

separably FIG. 3
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bottom plate 1 and the side wall portions 2 can alternatively be
‘provided with a different. contour than the steps la, for exanple
‘a t.ongue and groove arrangenent. The di e body 3 can be
‘used as a container or jig for transferring the stacked | ayer

structure 10, and can be placed onto and separated fromthe die Qm&ﬁ‘%fjui

In the exenplary enbodi mrent shown in the Amock@md;eolgmi@pﬁl
wal I s, four contact nenbers and four thrust nechanisns, althoug other

arrangenents can be used. A description wll now be
gi ven of the method of pressing the st acked Iayer structure 10,
usi ng the above-descri bed pressing device. After a

ceram c stacked | ayer structure has beeggkgrgfd by placing a

plurality of ceram c green sheets upon her in the recess 3a of the
di e body 3, the die body 3 can be transported with the | ayer
structure 10 in the recess 3a to a
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base 4 hus, the die body 3 can be used as a transport
Qontalner for the Iayer structure 10. 25 As shown in Fig.
2. after the die body 3 has been placed onto the die base 4,

the contact nmenbers 5 can be actuated to press against outer faces or
peri pher al ' surfaces of the sidemalls 2, inward tovwakfled: Bt s

recess 3a. This is also shown in Fig. r%%cﬁléﬁﬁgom\ygggﬂ_mlmw

menber 5 is pushed by its associ ated thrust nti
it cones into contact with the outer peripheral surface of an adjacent side

wal | 30 portion 2 of the die body 3. In this way, the thrust
mechani snms 6 and the cont act menbers 5 can nove the die body 3
on the die base 4 until the die body-BIﬁ%} -
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~ This application corfesponds to Japanese Application No. .9-337742, filed on
November 20, 1997, which is hereby incorporated by reference in its entirety.

BACKGROUND

The present invention relates to a pressing device and a pressing method,
and, more particularly, toa pressing device for pressing a ceramic stacked layer
structure including ceramic green sheets placed upon each other, and to 2 method of

pressing a ceramic stacked layer structure using the pressing device.

2. Descrition of the Related A

A typical example of a laminated ceramic electronic part is a monolithic
ceramic capacitor. In a typical structure of the monolithic ceramic capacitor,
external electrodes are disposed on ceramic elements. The ceramic elements are
made from ceramic dielectric material, and have internal electrodes formed thereon.
These internal electrodes are electrically connected to the external electrodes.

Monolithic ceramic capacitors-are ordinarily produced in the following way.
Ceramic green sheets, w;vith internal electrode patterns formed thereon, are placed in
a stacked layer structure and pressed together. The resulting pressed structure is

then cut at predetermined locations to form individual ceramic elements.

. Afterwards, external electrodes are disposed on each of the individual ceramic

elements.

Ordinarilx, the ceramic stacked layer structure consisting of ceramic green

" sheets placed upon each other is pressed in order to squeeze the ceramic green

30

sheets together, as showx_j'.in Fig. 5. The ceramic stacked layer structure 51 is set in
a die body 52 and a top die 53, and is then pressed or squeezed between the die
body 52 and the top die 53. '

In order to press the stacked layer structure 51 and thereby squeeze the



the stacked Iayer structure 10 between the top die 7 MLAWH& SHEETpI ate
1) 3 Si nce each contact nenber 5 pre
peri pheral surface of 10 an adj acent side wal I

, s qut er
_ : eldie .
béedy 3 and thereby positions and r ei nf or ces tpgpggé @%8 3while
the stacked | ayer structure 10 is pressed between the 4 im* die 7

and the bottomplate 1, the required strepgth of th die body 3 is |ed
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because the ¢ ona t?ong enoug

wi t hst and t helagegétryenae SUr This! means\thdt hine/diebody 52 musteherlbter wewitiistand higiot her
~words, since the contact nenbers 5 press agai nst support

each’si de wal Preguwes. Jherefore, thedigibedy, 84 ys ordipasily I%'E%B?d beavyn EloyeNek e di e
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snmal | sand |i ghresulk)tife pressingOdperation cannotbd%&nypeﬁoﬁﬁemhe side wal | portions
2 is also reduced. 20 Since the die body 3 is small _ and

light, it can be uSinge the diebody 32 isheayy, pilight-weight container, or jig, must be
separately provided for transporting the stacked layer structure 51 to a location

where the pressing operation is performed. This means that an additional step must
be perfor-med to transfer the ceramic stacked layer structure from the separately

10 provided container to the die body 52 of the pressing device. This transfer is
troublesome to perform, and can also cause the ceramic green sheets of the ceramic
structure to become misaligned, thereby degrading desirable properties of the

monolithic ceramic capacitor.

15 . SUMMARY
. Accordingly, it is an object of the present invention to provide a pressing
device for pressing a ceramic stacked layer structure, that is small and light and
includes an &sﬂy handleable die body, and a correspondmg method of efﬁcxently
pressing the ceramic stacked layer structure.

20 In accordance with an embodiment of the present invention, a pressing
device for pressing a ceramic stacked layer structure includes a die body havmg a
bottom portion or bottom plate and a side wall portion that form a recess. The
recess can accommodate a ceramic stacked layer structure of ceramic green sheets

. Placed upon each other. One or more mechanisms for holding and pushing or

25 exerting force on the die are also provided, and each includes a contact member and
a thrusting mechanism. The contact member contacts an outer peripheral surface of
the side wall poftion of the die body. The thrusting mechanism pushes the contact
member against the side wall portion of the die body in a direction toward an inner
peripheral surface side of the side wall portion, i.e., toward the recess, to thereby

30 ~ position and reinforce the die body. A top die is also provided for pressing the
stacked layer structure against the bottom plate of the die body when the stacked



easily transfer or transport the stacked |layer structure }o~—Fhereferer—it
I S not X necessary to transfer the stacked | ayer sREM&ENENirSJ‘iﬁE;
.separately provided transport cont ai ner to theldig~body. This
‘greatly sinplifies the pressing operation and ql i m(zzt!gés 9

"problens that result fromm salignnment of the ceram c gredn|she8ts of the
25 stacked | ayer structure that occg s when the cergnic—st-askee—t+ayer

structure is pein . r f.erre Q h ratiel y provided
container to {%ﬁér %{u@t%gaymcgwﬁqd%@?éﬁ&e rdecésrs o'?‘:ﬁe ﬁe%?’ﬁg' above=described
appar atus reduces §inge EHieSdoniict HRIBEA ALAS thristingfiechaniRi8Support the side | ayer

~structure.. Since the bottomplate | and the side wall
“portions 2 of wali@oriansiedie diebody doring the pressing epegation and help the die padyibl e
from each ot het, Lheydiiee DOt 3 &R SrlBhE opalibY, the required strelgir s
5 die body is less than that of a conventional die mold which must withstand the high
pressures of the pressing operation alone without support. 'fherefore, the die body
_can be made small and light. _ .
In an embodiment of the invention, the bottom portion and the side wall
_ portion of the die body can be separated from each other. Consequently, the die
10 body can be constructed with a greater degree of freedom, and handled more easily.
Alternatively, the bottom portion and the side wall portion of the die body can be
integral parts of the same component.
Since the die body can be made small and light, it can_be_ conveniently used
as a container for transferring a stacked layer structure. Therefore, it is no longer
15 necessary to provide a separate container for transporting the stacked layer
structure, and then transfer the stacked layer structure from the separately provided
container to the die body. This simplifies the pressing operation and eliminates
problems caused By misalignment of the ceramic green sheets that occurs when the
stacked layer structure is trahsferred from the separately provided container. For
20 instance, the above-described apparatus reduces damage caused to the stacked layer
structure compared ﬁo the conventional die apparatus. |
Accordihg to another aspect of the present invention, a method of pressing a
stacked layer structure consisting of ceramic green sheets placed upon each other
. includes the steps of accommodating the stacked layer structure in the recess of the
25 die body, and pressing the stacked layer structure in the recess of the die body
between a bottom plate of the die body and the top die, while supporting the side
wall portions of the die body and positioning the die body by pressing the side wall
portions inward. toward the stacked layer structure using the contact. members and
the thrust mechanisms.
30
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7 ’ In the present enbodi ment, the bottom pogt i”"AQ@\?‘E@ §BEET

si'de wal | .port’ions 2 - of the die body 3 are provi deRES
-separable fromeach other. Alternatively, ~they cah be integrally
f or ned. It will be appreciated by those skil ledy$ FRE4999
art that the present invention can 5 be enbodied in %t er specific
forms without departing fromthe spirit or4 essenti al '

' BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will become apparent to those
skilled in the art from the following detailed description of preferred embodiments,
when read in conjunction with the accompanying drawings. Like elements in the |

5 drawings have been designated with like reference numerals.

Fig. 1 is a side view of a device for pressing a ceramic stacked layer
structure in accordance with an embodiment of the present invention.

Fig. 2 is a top view of the device of Fig. 1.

Fig. 3-illustrates a function of the device of Fig. 1.

10 Fig. 4 illustrates a function of the device of Fig. 1.
| Fig. S illustrates a conventional pressing device for pressing a ceramic

stacked layer structure.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 As shown in Fig. 1, a pressing device in accordance with an embodiment of
the invention includes a die body 3 with a bottom plate 1 and side wall portions 2.
The bottom plate | and the side wall portions 2 form a recess 3a in the die body 3.
The recess 3a can accommodate a ceramic stacked layer structure 10, which consists
of ceramic green sheets placed upon each other. _

20 The pressing device also includes a die base 4 onto which the c_lie' bbdy Jis
placed. Contact members 5 can be moved to contact outer peripheral surfaces of the
side wall portions 2 of the die body 3, and thereby position and hold the die body 3
at a predetermined location. Thrust mechanisms 6 each having a thrust member 6a

_ {e.g., comprising a rod or like structure) are provided to actuate and press the

25 contact members 5 against the duter peripheral surfaces of the side wall portions 2,
towards inner peripheral surfaces of the side wall portions 2. The thrust mechanisms
6 can be, for example, piston and cylinder type mechanisms. Those skilled in the art
will recognize that the thrust mechanisms 6 can iinplemented in different ways. For
example, the thrust mechanisms 6 can have a cotter type mechanism for applying

30 force to the contact members 5. - |

A top die 7 having a shape corresponding to the recess 3a formed in the die



characteristics thereof,'and that the invention is not |ijm

sbepi fic. ' . enbodi nents descri bed herein. For exandl e, various
modi fi cations can be made within the scope of |t e 02vERBi BRI wiit |
respect to the specific shape of the die body, tjhe pressure

during the pressing operation, the pressing time, and so forth. The 10
presently disclosed enbodi nents are there§ore consi dered

v e—

be ubdd&'%&\r@é h368 18pres Ble dtRkbd Idyet YPuctlreet (Skerweerdfhe kiR die Tt i on
i s indicated by the appended cl’ai ns rather than the foregoing
description, thetotbm plitarigThetcoatactcmembers 5 and the thrustimeqhanisems Getagethe] and

range and equi val ents t.hereo re intend . .
t he?-‘ei n. 1% form a c?ie pos&oner g l‘:aacﬁ contactnmgrglbéros ggn gg?&r%%ﬁ%o that it comes into

OREPE'E‘EER/SSE Adnkakt with virtually the entire outer peripheral surface of an adjacent side wall

5 - portion 2, and is connected to a corresponding thrust member 6a. The thrust

mechanisms 6 can be attached or secured to the die base 4.

The peripheral portion of the bottom plate 1 of the die body 3 can be thin,
and can be provided with steps 1a. When the side wall portions 2 are_ﬁtted to the
respective steps la, the bottom portion 1 and the side wall portions 2 are separably

10 ‘engaged to- form the recess 3a. The contact surfaces between the bottom plate 1 and
the side wall portions 2 can alternatively be provided with a different contour than
the steps la, for example a tongue and groove arrangement.

The die body 3 can be used as a container or jig for transferring the stacked
layer structure 10, and can be placed onto and separated from the die base 4. -

15 In the exemplary embodiment shown in the figures, there are four side
walls,. four contact members and four thrust mechanisms, although other
arrangements can be used.

A descripiion will now be given of the method of pressing the stacked layer .
structure 10, using the above-described pressing device. |

20 After a ceramic stacked layer structure has been formed by placing a
plurality of ceramic green sheets upon each other in the recess-3a of the die body 3,
the die body 3 can be transported with the layer structure 10 in the recess 3a to a
location where the pressing operation is performed, and placed onto the die base 4.

_ Thus, the die body 3 can be used as a transport container for the layer structure 10.

25 As shown in Fig. 2, after the die body 3 has been placed onto the die base 4,
the contact members 5 can be actuated to press against outer faces or peripheral
surfaces of the sidewalls 2, inward toward the recess 3a. This is also shown in Fig.
3, where each contact member 5 is pushed by its associated thrust mechanism 6
until it comes into contact with the outer peripheral surface of an adjacent side wall

30 portion 2 of the die body 3. In this way, the thrust mechanisms 6 and the contact
members 5 can move the die body 3 on the die base 4 until the die body 3 is
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WHAT IS CLAIMED | S: 1. A device for pressing a ceranic siac&&*ﬁ%

structure, conpri sing:

»

6 =l

_ prdperly located, and then hold the die body 3 at the proper location. The proper

location can be predetermined. For example, the proper location can be directly
beneath the top die 7.

As shown in Fig. 4, the thrust mechanisms 6 can continue to push the

5 respective contact members 5 against the respective side wall portions 2 of the die

body 3 with a predetermined pressure, to support the side wall portions 2 and hold
the die body 3 at the proper location as the top die 7 moves downward and presses
the stacked layer structure 10 between the top die 7 and the bottom plate 1.

Since each contact member 5 presses against the outer peripheral surface of

10 an adjacent side wall portion 2 of the die body 3 and thereby positions and

' reinforces the die body 3 while the stacked layer structure 10 is pressed between the
top die 7 and the bottom plate 1, the required strength of the die body 3 is less than
that of the conventional die mold shown in Fig. 5. This is because the conventional
die mold must be strong enough to withstand the high pressufe alone without

15 reinforcement. In other words, since the contact members 5 press against and
support each side wall portion 2 of the die body 3 and theréby strengthen the die
body 3 while the stackéd layer structure 10 is being pressed between the top die 7
and the bottom piate 1, the die body 3 can be made small and light. This risk of
breakage of the side wall portions 2 is also reduced.

20 Since the die body 3 is small and light, it can be used as a container or jig to
easily transfer or transport the stacked layer structure 10. Therefore, it is not
necessary to transfer the stacked layer structure from a separately provided transport
container to the die body. This greatly simplifies the pressing operation and

. eliminates problems that result from misalignment of the ceramic green sheets of the

25 stacked layer structure that occurs when the ceramic stacked layer structure is being
transferred from the separately prdvided container to the die body. For instance,
the above-described apparatus reduces the risk of damage cé.used to the stacked
layer structure. . _ |

Since the bottom plate | and the side wall portions 2 of the die body 3 are

30 provided so as to be separable from each other, the die body 3 can be more easily

constructed and handled.



a die body having a bottom plate and four side walls, the bottom plate and
the four side walls formng a recess for receiving a ceranic stacked |ayer
structure, and said bottom plate can be separated fromthe four side walls;
asdi e base for fixing the die body, said die base is separable fromthe die
body; at |east one thrust mechanismfor applying force to the four side
walls in a direction toward the recess; agtop die for pressing the ceramc

stacked | ayer stru . N . . di e
body, said top di e‘f"lﬁ ?eﬁggggﬁﬁp%épﬁgﬁ’% ?ﬁ@'ﬁ@&?@fhgﬁ%ﬁ?ﬁmm&r@% a
step portion bftherdie bdéyl3ate plovidedrsoasdo e séparible fiwn eachpdthére Altengatively,
side-walls are engaged with the step portion. 2. The device of claim
1, wherein ththeysandgipegrallyfaemedie at | east one side wall are discrete

conponentss. It will be appreciated by those skilled in the art that the present invention can

5 be embodied in other specific forms without departing from the spirit or essential
characteristics thereof, and that the invention is not limited to the specific
embodiments described hemiq. For example, various modifications can be made
within the scope of the invention with respect to the specific shape of the die body,
the pressure during the pressing operation, the pressing time, and so forth. The

10 presently disclosed embodiments are therefore considered in all respects to be

illustrative and not restrictive. The scope of the invention is indicated by the
appended claims rather than the foregoing description, and all changes that come
within the meaning and range and equivalents thereof are intended to be embraced

therein.
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WHAT IS CLAIMED IS:

1. A device for pressing a ceramic stacked layer structure, comprising:
a die body having a bottom plate and at least one side wall, the bottom plate
5 and the at least one side wall forming a recess for receiving a ceramic stacked layer
structure;
at least one thrust mechanism for applying force to the at least one side wall
in a direction toward the recess; and |
a top die for pressing the ceramic stacked layer structure between the top die
10 ~  and the bottom plate of the die body.

2. The device of claim 1, wherein the bottom ﬁlate and the at least one side

wall are discrete components.

15 3. The device of claim 1, wherein the bottom plate and the at least one side

wall are separable.

4. The de-vice of claim 1, wherein the at least one side wall is integral with
the bottom plate.
20
5. The device of claim 1, wherein the ceramic layered structure comprises a

plurality of ceramic green sheets located adjacent one to another.

6. The device of claim 1, further comprising a die base which supports the
25 bottom plate of the die body, and to which the at least one thrust mechanism is
attached.

7. The device of claim 1, further including at least one contact member
which comes into contact with said at least one side wall, said at least one thrust

30 mechanism applying force to said at least one side wall via said at least one contact

member.
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6.. The device of cl aim+— r nnmﬂlmmn”ﬂm”mse whi ch supports the
bottom pl ate o, and to lll#®st one thrust

mechani smis ; T 7. The deVicé of ctaiml, further : -
“including at | nmber which conmes into el

at | east one sild | east one thrust mechanj$His :

to said at | eadt i vila sai d _at9 | east one conf
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8. The device of claim 7, wherein said at least one thrust mechanism
includes a thrust member, wherein one end of said thrust member is connected to

said at least one contact member.

9. The device according to claim 1,' wherein said thrust mechanism includes

a piston and cylinder type of thrust mechanism.

10. The device of claim 1, wherein the bottom plate includes a step formed
10 at its periphery, and said -at least one side wall is fitted to said step.

11. The device of claim 1, wherein there are four side walls which form a

frame.

15 12. The device of claim 11, wherein there are four thrust mechanisms for

applying force against said four side walls, respectively.

13. The device of claim 12, further comprising four contact members which
come into contact with said four side walls, respectively, said four thrust
20 mechanisms applying force to said respective four side walls via said respective four

contact members.

14. A method for pressing a ceramic stacked layer structure, oomprising the
. steps of: _

25 laterally positioning a die on a die base using a plurality of thrust
mechanisms, wherein the die has a bottom plate and sidewalls forming a recess for
receiving the ceramic layered structure;

pressing the ceramic layered structure in the recess between the bottom plate
and a top die; and

30 | simultaneously applying lateral force via the plurality of thrust mechanisms

on outer faces of the sidewalls in directions toward the recess.
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15. The method of claim 14, wherein the thrust mechanisms are.attached to

the die base.

16. The method of claim 14, wherein the bottom plate and sidewalls are

5 discrete components.

17. The method of claim 14, wherein the bottom plate and the sidewalls are
integral. |

10 18. The method of claim 14, further comprising the steps of:
' placing the stacked layer structure into the recess in the die; and
transporting the die with the stacked layer structure in the recess to the die

base.

15 19. The method of claim 14, wherein said plurality of thrust mechanisms

comprise four thrust mechanisms.
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8. The device of claim?7, wherein sai‘'d,at | east one thrust nechani sm

i hcl udes a thrust .menber, wherein one end of said thrust nmenber is
-connected to said at | east one contact nenmber. - 9. The device
according to claim1, wherein said thrust nechani smincl udes a piston
and cylinder type of thrust nechani sm 10. The device of claim

1, wherein the bottomplate includes a s@dp forned at its periphery, and
said at |least one side wall is fitted to said step. :

DEVICE FOR PRESSING A CERAMIC STACKED LAYER
STRUCTURE AND METHOD OF PRESSING A
CERAMIC STACKED LAYER STRUCTURE

ABSTRACT OF THE DISCLOSURE

A pressing device and a pressing method, wherein the method includes the
'5 steps of accommodating a stacked layer structure in a recess in a die body, and
pressing the stacked layer structure in the recess of the die body between a bottom
| plate of the die body that forms a bottom wall of the recess and a top die, while
iaterally supporting .sides or side walls of the die body that form side walls of the
recess. The pressing device includes a die body.which is small, light, and easy to
10 handle, and also includes thrust mechanisms for laterally positioning the die body.
The thrust mechanisms also laterally support the side walls of the die body when a
stacked layer structure in the recess of the die body is pressed between the bottom
plate of the die body and a fop die. The pressing method makes it possible to press a -
ceramic staéked layer structure efficiently using the small and light die body.

P mgd .
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11. The deV|ce of claiml, wherein there are four side walls which forma

frame. . 12. The device of claim 11, wherein there are four
t hrust mechani sns for applying force against said four side walls,
respectively. 13. The device of claim 12, further conprising
four contact nenbers which cone into contact with said four side walls,
respectively, said four thrust mechani sns applying force to said
respective four side walls via said resp Lve four contact nenbers.

FIG. 1
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14. A net hod for pressing a ceranmic stacked |ayer structure, conprising
the steps.of: "laterally positioning a die on a die base using a plurality
of thrust nechanisns, wherein the die has a bottom plate and four side
~walls formng a recess for receiving the ceramc |layer structure, said

" bottom plate can be separated fromthe four, side walls; providing a step
portion at the periphery of the bottomplate so that the four side walls
are engaged with the step portion; pressLﬁb.the ceram c Iayer structure in
the recess between the bottomplate and a top die,

FIG. 2
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ferr] : 10 said top die is pressed
inside of .the"four side walls; and sinultaneously applying |ateral force
via the plurality of thrust nechanisnms on outer faces of the four side
walls in directions toward the recess; wherein said die base is separable
“fromthe die. 15. The nmethod of claim 14, wherein the thrust

mechani sns are attached to the die base. 16. The nmethod of claim
14, wherein the bottom plate and sidewall3 are

FIG. 3
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-di screte conhponents. 17. The nethod of claim 14, wherein the

pottom pl ate- and the sidewalls are integral. 18. The net hod of
claim 14, further conprising the steps of: " placing the stacked
layer structure into the recess mthe die; and transporting the d|e
With the stacked | ayer structure in the recess to the d|e base.

4

FIG. 4
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19. The hethod of claim 14, wherein said plurality of thrust nmechani sns
conprise four’ thrust nechani sns. 20. A device for pressing a ceramc
stacked | ayer structure, conprising: a di e body having a bottom

pi ate and four side walls, the bottomplate and the four side walls form ng
~arecess for receiving a ceram c stacked | ayer structure, and said bottom
plate and four side walls are fornmed integrally; a di e base for
fixing the die body, said dié base is s ble fromthe die body;

-~ at |l east one thrust nechanismfor applying force to the four side walls in
a direction toward the recess; a top die for pressing the ceramc
stacked | ayer structure between the top die and the bottomplate of the die
body, said top die is pressed inside aof the four side walls; and

wherein a step portion is provided at the periphery of the bottom pl ate,

the four side
FIG. 5
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WHAT IS CLAIMED IS:

QBO¢744r2 I

1. A device for pressing a ceramic stacked layer structure, comprising: = ZA0¢
a die body having a bottom plate and four side walls, the bottom plate and the four side
walls forming a recess for receiving a ceramic stacked layer structure, and said bottom plate
can be separated from the four side walls;

a die base for fixing the die body, said die base is separable from the die body;

at least one thrust mechanism for applying force to the four side walls in a direction toward

{ the recess;

a top die for pressing the ceramic stacked layer structure between the top die and the
bottom plate of the die body, said top die is pressed inside of the four side walls; and
wherein a step portion is provided at the periphery of the bottom plate, the four side walls

are engaged with the step portion.
2. The device of claim 1, wherein the bottom plate and the at least one side

wall are discrete components.

3. The device of claim 1, wherein the bottom plate and the at least one side

wall are separable.

4, The de'vice of claim 1, wherein the at least one side wall is integral with

the bottom plate.

3. The device of claim 1, wherein the ceramic layered structure comprises a

plurality of ceramic green sheets located adjacent one to another.

6. The device of claim 1, further comprising a die base which supports the
bottom plate of the die body, and to which the at least one thrust mechanism is
attached.

7. The device of claim I, further including at least one contact member
which comes into contact with said at least one side wall, said at least one thrust
mechanism applying force to said at least one side wall via said at least one contact

member.
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9. The device according to claim 1, wherein said thrust mechanism includes

a piston and cylinder type of thrust mgchanisin.

10. The device of claim 1, wherein the bottom plate includes a step formed
at its periphery, and said at least one side wall is fitted to said step.

11. _The device of claim 1, wherein there are four side walls which form a

frame.

12. The device of claim 11, wherein there are four thrust mechanisms for

applying force against said four side walls, respectively.

13. The device of claim 12, further comprising four contact members which
come into contact with said four side walls, respe_ctively, said four thrust
mechanisms applying force to said respective four side walls via said respective four

contact members.

14. A method for pressing a ceramic sl_}acked layer structure, comprising thé steps of:
laterally positioning a die on a die base using a plurality of thrust mechanisms, wherein the
die has a bottom plate and four side walls forming a recess for receiving the ceramic layer
structure, said bottom plate can be separated from the four side walls;

providing a step portion at the periphery of the bottom plate so that the four side walls are
eng.aged with the step portion;

pressing the ceramic layer structure in the recess between the bottom plate and a top die,
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16. The method of claim 14, wherein the bottom plate and sidewalls are

discrete components.

17. The method of claim 14, wherein the bottom plate and the sidewalls are
integral.

18. The method of claim 14, further comprising the steps of:
placing the stacked layer structure into the recess in the die; and
transporting the die with the stacked layer structure in the recess to the die

base.

19. The method of claim 14, wherein said plurality of thrust mechanisms

comprise four thrust mechanisms.

20. A device for pressing a ceramic stacked layer structure, cquﬁsing:

a die body having a bottom plate and four side walls, the bottom plate and the four
side walls forming a recess for receiving a ceramic stacked layer structure, and said bottom
plate and four side walls are formed integrally;

a die base for fixing the die body, said die base is separable from the die body;

at least one thrust mechanism for applying force to the four side walls in a direction
toward the recess; :

a top die for pressing the ceramic stacked layer structure between the top die and
the bottom plate of the die body, said top die is pressed inside of the four side walls; and

wherein a step portion is provided at the periphery of the bottom plate, the four side

walls are engaged with the step portion.
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21. A method for pressing a ceramic stacked layer structure, comprising tne‘stéﬁ?‘b‘f:"

laterally positioning a die on a die base using a plurality of thrust mechanisms,
wherein the die has a bottom plate and four side walls forming a recess for receiving the
ceramic layer structure, said bottom plate and the four side walls are formed integrally;

providing a step portion at the periphery of the bottom plate so that the foﬁr side
walls are engaged with the step portion;

pressing the ceramic layer structure in the recess between the bottom plate and a top
die, said top die is pressed inside of the four side walls; and .

simultaneously applying lateral force via the plurality of thrust mechanisms on outer
faces of the four side walls in directions toward the recess;

wherein said die base is separable from the die.
22. A device for pressing a ceramic stacked layer structure, comprising:

a die body having a bottom plate and four side walls, the bottom plate and the four
side walls forming a recess for receiving a ceramic stackéd layer structure;

a die base for fixing the die body, said die base is separable from the die body;

at least one thrust mechanism for applying force to the four side walls in a direction
toward the receés;

a top.die for pressing the ceramic stacked layer structure between the top die and
the bottom plate of the die body, said top die is pressed inside of the four side walls; and

wherein a step portion is provided at the periphery of the bottom plate, the four side
walls are engaged with the step portion.
23. A method for pressing a ceramic stacked layer structure, comprising the steps of:

laterally positioning a die on a die base using a plurality of thrust mechanisms,
wherein the die has a bottom plate and four side walls forming a recess for receiving the
ceramic layer structure; _

providing a step portion at the periphery of the bottom plate so that the four side
walls are engaged with the step portion;

pressing the ceramic layer structure in the recess between the bottom plate and a top
die, said top die is pressed inside of the four side walls; and _

simultaneously applying lateral force via the plurality of thrust mechanisms on outer
faces of the four side walls in directions toward the recess;

wherein said die base is separable from the die.
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DEVICE FOR PRESSING A CERAMIC STACKED LAYER
STRUCTURE AND METHOD OF PRESSING A
CERAMIC STACKED LAYER STRUCTURE

ABSTRACT OF THE DISCLOSURE

. A pressing device and a pressing method, wherein the method includes the
steps of accommodating a stacked layer structure in a recess in a die body, and
pressing the stacked layer structure in the recess of the die body between a bottom
plate of the die bods' that forms a bottom wall of the recess and a top die, while
laterally supporting sides or side walls of the die body that form side walls of the
recess. The pressing device includes a die body'which is small, light, and easy to
handle, and also includes thrust mechanisms for laterally positioning the die body.
The thrust mechanisms also laterally support the side walls of the die body when a
stacked layer structure in the recess of the die body is j)ressed between the bottom |
plate of the die body and a top die. The pressihg method makes it possible to press a
ceramic stacked layer structure efficiently using the small and light die bddy.

Fig. 4
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