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green sheets are |amnated. In order4to adhi eve a high performance as wel |
as a smaller size or a thinner shape of the lamnated ceramc electronic
part, it is effective to have the ceramic (green sheets as a thin |ayer.
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BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a production method
and a production apparatus of a ceramic green sheet. More
specifically, it relates to a method and an apparatus for

producing a ceramic green sheet with a carrier film lined

thereon.
2. Description of the Related Art

In producing a laminated ceramic electronic part such
as a laminated ceramic capacitor, ceramic green sheets are
laminated. In order to achieve a high performance as well
as a smaller size or a thinner shape of the laminated
ceramic electronic part, it is effective to have the ceramic
green sheets as a thin layer.

On the other hand, a ceramic green sheet is
mechanicélly weak. Therefore, in the case of the above-
mentioned thin layer, a flexible carrier film is prepared to
be applied with a ceramic slurry for forming a ceramic green
sheet in order to compensate the mechanical strength. And
further, the ceramic green sheet is handled in a state lined
with the carrier f£film in the subsequent steps.

As mentioned above, a doctor blade method has been



mentitoned thin layer, a flexible carrier filmis prepared to be applied
Wwith a ceramic slurry for formng a ceramic green sheet in order to
conpensat e the nmechanical strength. And further, the ceram c green sheet
is handled in a state lined wth the carrier filmin the subsequent steps.
As nentioned above, a doctor blade nethod has been

-2- used conventionally for formng a ceram c green sheet on a «carrier
film However, the above-nentioned doctor blade nethod involves a
problemin that a conparatively large,irregularity tends to generate in
terms of the thickness of the obtainéd ceranic green sheets because the

t hi ckness of the obtained ceramc green sheets fluctuates according to
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thel!cﬂ#ékffgflffﬂﬁpge in the tank for storing the ceramc slurry to be
supplie 0

However, the above-mentioned doctor blade method
involves a problem in that a comparatively large
irregularity tends to generate in terms of the thickness of
the obtained ceramic green sheets because the thickness of
the obtained ceramic green sheets fluctuates according to
the physical property of the ceramic slurry, such as the
viscosity, the specific gravity, and the solid component
concentration, and according to the liquid level change in
the tank for storing the ceramic slurry to be supplied to
the doctor blade part by the ceramic slurry consumption.

On the other hand, as a method for forming a coat film
such as an adhesive on a carrier f£ilm, a method of using a
slurry coater comprising a slurry room provided with an
opening toward the outside for receiving a coating liquid
(slurry) Supply with a doctor edge formed along one side rim
of the opening has been considered. According to the method,
a coat film of a slurry can be formed on a carrier film by
supplying the slurry to the slurry room and pressing the
carrier film to the fringe part of the opening of the slurry
room so as to close the opening, and moving the carrier film
along the opening such that the doctor edge exists at the
downstream side.

In this method, since the internal pressure of the



the dector blade part by the ceram c slurry cansunption. On the ot her
hand, as a nmethod for formng a coat film, such as an adhesive on a carrier
film a nethod of using a slurry coater conprising a slurry room provi ded
with an opening toward the outside for receiving a coating |iquid
"(slurry) supply with a doctor edge forned along one side rim of the
openi ng has been consi dered. According to the nmethod, a coat filmof a
slurry can be formed on a carrier filmby supplying the slurry to the
slurry roomand pressing the carrier f|In1to the fringe part of the
opening of the slurry roomso as to “cPose the openi ng, and noving the
carrier film along the openlng such that the doctor edge exists at the
downstream si de. In this nethod, since the interpa ressure of the
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to constantly maintain the pressure in the slurry room for
evening the coat f£ilm thickness.

Therefore, a method of constantly maintaining the
pressure in the slurry room by providing a pressure sensor
in the slurry room for always measuring the pressure in the
slurry room so that the pressure on the slurry to be sent
into the slurry room can be controlled based on the
measurement result can be considered.

However, if the pressure of the slurry to be sent is
controlled based on the measurement result by the pressure
sensor as mentioned above, since the pressure sensor is
provided inside the slurry room, the pressure sensor tends
to function too sensitively so that the pressure of the
slurry to be supplied to the slurry room is frequently
changed, resulting in an inconvenience that the coat film
thickness fluctuates therefor.

Accordingly, if this method of using a slurry coater
is to be adopted as a method for forming a ceramic green
sheet on a carrier film, it is disadvantageous in that the
film thickness irregularity of the green sheets is large so
that a laminated ceramic electronic part cannot be obtained
with stable characteristics. The smaller the electronic

part is, the larger the disadvantage is.



Therefore, a nethod of constantly maintaining.the pressure in the slurry
‘room by providing a pressure sensor in the slurry roomfor always
measuring the pressure in the slurry roomso that the pressure on the
slurry to be sent into the slurry roomcan be controlled based on the
measurenent result can be consi dered. However, if the pressure of the
slurry to be sent is controlled based on the neasurenent result by the
pressure sensor as nentioned above, since the pressure sensor is provided
inside the slurry room the pressure sensor tends to function too
sensitively so that the pressure of the "~ slurry to be supplied to the
slurry roomis frequently changed, resulting in an inconveni ence that the
coat film thickness fluctuates therefor. Accordingly, if this

met hod of using a slurry coater is to be adopted as a nethod for formng a

ceramc Eﬁﬁﬂ e n har film it is disadvantageous in that the
f||ﬁ1th|g neng?p?eggﬁaF?¥§ﬁ&Fthe green sheets is large so that a

| ami nated cer aﬁ&&qﬁ%ﬁg{a}rm fn aﬁw%oﬂf‘e Qﬁié"af%e "Vil]ért'tl'. e t he

characteristics ler ectronlc par t
di sadvani3g®llefns, an object of the present 1nvention is to provide a

production method and a production apparatus of a ceramic
green sheet, capable of producing the ceramic green sheet
with an even thickness.

A production method of a ceramic green sheet according
to the present invention comprises the steps of:

preparing a slurry coater for receiving the ceramic
slurry supply, provided with an opening toward the outside
with a doctor edge fprmed along one side rim of the opening,

preparing a carrier f£ilm for formihg a ceramic green
sheet made from the ceramic slurry fhereon, and

forming a cefamic green sheet made from the ceramic
slurry on the carrier film by supplying the ceramic slurry
to the slurry room and pressing the carrier £ilm to the
fringe part of the opening of the slurry room so as to close
the opening, and moving the carrier film along the opening
such that the doctor edge exists at the downstream side:

further comprising the steps of:

‘measuring the flow rate of the ceramic slurry actually
supplied to the slurry room and measuring the thickness of
the ceramic green sheet actually formed on the carrier £ilm,

seeking data on an appropriate flow rate of the



-4- - SUMMARY COF THE | NVENTI ON Accordingly, in order to solve the
‘above-nmenti oned problens, an object of the present invention is to provide
a production nethod and a production apparatus of a ceram c green sheet,
capabl e of producing the ceram c green sheet w th an even thickness.

A production nethod of a ceram c green sheet according to the present

i nvention conprises the steps of: preparing a slurry coater for
receiving the ceramc slurry supply, provided with an opening toward the
outside with a doctor edge forned alppng one side rimof the opening,
preparing a carrier filmfor formng a ceramc green sheet nade fromthe
ceramc slurry thereon, and formng a ceram c green sheet nade from
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the slurry roomand pressing t carrier Tfilmto the Ttringe part of the
openi Ngotaiheng! 4" EYraM9B gPedh ERebkOREth! Bea8BERPEAJLhABKNEBYI NG t he

carrier filmalong the opening such that the doctor edge exists at the
downst reagedi 6€; the measheelhattGalPEataNGn! kBeStepamet: slurry flow

| rate and the measured actual data on the ceramic green sheet

thickness, and

controlling the flow rate of the ceramic slurry to be
supplied to the slurry room based on the appropriate flow
rate data for solving the above-mentioned technological
problems.

In the slurry coater to be used in a production method
of a ceramic green sheet according to the present invention,
it is preferable that the slurry room comprises a first
slurry room, a slurry channel communicating with the first
slurry room, having a cross-section smaller than that of the
first slurry room, and a second slurry room communicating
with the slurry channel, having a cross-section larger than
that of thg slurry channel so that the ceramic siufry supply
is received at the first slurry room and the opening is
formed in the second slurry room. |

On the other hand, a production apparatus of a ceramic
green sheet according to the present invention is for
implementing the above-mentioned production method. The
production apparatus comprises a slurry coater having a
slurry room provided with an opening toward the outside for

receiving a slurry supply with a doctor edge formed along



neasuring the flowrate of the ceramic slurry actually supplied to the
$lurry room and neasuring the thickness of ' the ceram c green sheet
actually fornmed on the carrier film seeking data on an appropriate
flow rate of the - 5- ceramc
slurry to be supplied to the slurry roomfor obtaining a ceram c green
sheet with a desired thickness based on the neasured actual data on the
ceramic slurry flow rate and the neasured actual data on the ceram c green
sheet thickness, and control lLigg_the flowrate of the ceramc slurry
to be supplied to the slurry room based on the appropriate flow rate data
for solving the above-nentioned technol ogi cal probl ens. In the

slurry i edide® P Usetdhd @p@ﬁﬂqléu'ction met hod of a ceramic green sheet
according to the present Invehtion, it is preferable that the slurry room
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film for forming a ceramic green sheet made from the ceramic
slurry thereon such that the carrier film is pressed to the
fringe part of the opening of the slurry room so as to close
the opening, and is moved along the opening such that the
doctor edge exists at the downstream side,

a flow rate measuring means for measuring the flow
rate of the ceramic slurry actually supplied to the slurry
room,

a thickness measuring means for measuring the
thickness of the ceramic green sheet actually formed on the
carrier film,

an appropriate flow rate data calculating means for
sgeking data on the appropriate flow rate of the ceramic
slurry to be supplied to the slurry room for obtaining a
ceramic green sheet with a desired thickness based on the
measured actual flow rate data on the ceramic slurry flow
rate measured by the flow rate measuring means and the
actual thickness data on the ceramic slurry thickness
measured by the thickness measuring means, and

a flow rate cohtrolling means for controlling the flow
rate of the ceramic slurry to be supplied to the slurry room

based on the appropriate flow rate data.

In the production apparatus of a ceramic green sheet



slurry room having a cross-section smaller than that of the first slurry
room and a second slurry.room comruni cating wth the slurry channel,
having a cross-section larger than that of the slurry channel so that the
ceramic slurry supply is received at the first slurry roomand the opening,
Is fornmed in the second slurry room On the other hand, a
producti on apparatus of a ceramc (¢green sheet according to the present
invention is for inplenenting the above-nentioned production nmethod. The
production apparatus conprises a slurgy_coater having a slurry room
provided with an opening toward the outside for receiving a slurry supply
with a doctor edge forned al ong ' : -
one sid ' t ni : reier of isl ' . for
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fringe part of the opening of the slurry rooms$so as to close °the opening,
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cross-section smaller than that of the first slurry room,
and a second slurry room communicating with the slurry
channel, having a cross-section larger than that of the
slurry channel so that the ceramic slurry supply is received
at the first slurry room and the opening is formed in the
second slurry room.

Further, in the production apparatus of a ceramic
green sheet according to the present invention, it is
preferable that the flow rate measuring means includes a
mass flow meter,'the thickness measuring means includes a
non-contact type film thickness-meter such as X-ray, P-ray.
and laser, and the carrier film holding member includes a
backing roll disposed such that the opening can be closed by
pressing the carrier film onto the fringe part of the
opening of the slurry room while keeping the carrier £ilm on
the peripheral surface thereof, for moving the carrier film
in the direction such that the doctor edge exists at the
downstream side.

According to the production method of a ceramic green
sheet according to the present invention, the flow rate of
the ceramic slurry actually supplied to the slurry room of

the slurry coater is measured and the thickness of the



doct or edge exists at the downstream side, a flow rate neasuring
means for nmeasuring the flow rate of the ceramc slurry actually supplied
to the slurry room a thickness neasuring nmeans for neasuring the

t hi ckness of the ceram c green sheet actually formed on the «carrier film
an appropriate flow rate data cal cul ating nmeans for seeking data on the
appropriate flowrate of the ceramc slurry to be supplied to the slurry
room for obtaining a ceramc green sheet with a desired thickness based on
the neasured actual flow rate data_op the ceramc slurry flow rate

measured by the flow rate nmeasuring ans and the actual thickness data on
the ceram c slurry thickness neasured by the thickness neasuring neans,
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ceramic slurry to be supplied to the slurry room for

obtaining a ceramic green sheet with a desired thickness can
be soﬁght based on the measured actual data on_the ceramic
slurry flow rate and the measured actual data on the ceramic
greeﬁ sheet thickness, and the flow rate of the ceramic
slurry to be supplied to the slurry room is controlled based
on the appropriate flow rate data. Therefore, since the
flow rate can be controlled at a position relatively away
from the slurry room, an excessive control cannot be
provoked. Further, since the thickness of the ceramic green
sheet actually formed on the carrier film can be controlled
while monitoring the thickness, contfol can be conducted
with a high accuracy, and continuation of producing ceramic
green sheets with an undesired thickness can be prevented.
By adopting the production method to a laminated ceramic
electronic part, it can contribute to stabilization of the
characteristics and downsizing of the device.

Since the slurry room comprises a first slurry room, a
slurry channel communicating ﬁith the first slurry room,
having a cross-section smaller than that of the first slurry
room, and a second slurry room communicating with the slurry
channel, having 3 cross-section larger than that of the

slurry channel so that the ceramic slurry supply is received



-7- " according to the present invention, it is preferable that the slurry
room conprises a first slurry room a slurry channel communicating with
the first slurry room having a cross-section smaller than that of the
first slurry room and a second slurry room conmunicating with the slurry
channel, having a cross-section |larger than that of the slurry channel so
that the ceramic slurry supply is received at the first slurry room and
the opening is formed in the second slurry room Further, in the
production apparatus of a ceramc grgen sheet according to the present
invention, it is preferable that the flow rate nmeasuring neans includes a
mass flow neter, the thickness neasuring neans includes a non-contact type
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I nvention, the flow rate of

pump for supplying the ceramic slurry to the first slurry

room can be avoided in the second slurry room so that the

internal pressure in the second slurry room can be

maintained constantly at a high level. Therefore, this can

also contribute to the even thickness of the ceramic green

sheet.

On the other hand, according to the production
apparatus of a ceramic green sheet according to the present
invention, since a flow rate measuring means for measuring
the flow rate of the ceramic slurry actually supplied to the
slurry room, a thickness measuring means for measuring the
thickness of the ceramic green sheet actually formed on the
carrier film, an appropriate flow rate data calculating
means for seeking data on the appropriate flow rate of the
ceramic slurry to be supplied to the slurry room for
obtaining a ceramic green sheet with a desired thickness
based on the measured actual flow rate data on the ceramic
slurry flow rate measured by the flow rate measuring means
and the'actual thickness data on thé ceramic slurry
thickness measured by the thickness measuring means, and a

flow rate controlling means for controlling the flow rate of



the*ceramic slurry actually supplied to the slurry roomof the slurry
‘coater is neasured and the thickness of the

- 8- ceram c green sheet actually forned on the carrier filmis neasured
so that data on an appropriate flowrate of the ceramic slurry to be
supplied to the slurry roomfor obtaining a ceramc green sheet with a
desired thickness can be sought based on the neasured actual data on the
ceramic slurry flowrate and the neasured actual data on the ceramc
green sheet thickness, and the flow jgte of the ceramic slurry to be
supplied to the slurry roomis controlled based on the appropriate flow
rate data. Therefore, since the flow rate can be controlled at a position

relativgly ééé"i‘ﬁ:g%ygﬂhﬂﬁ Eéugﬁyg{ggggheantsxezﬁasgx&rwn}.seﬁ ﬁgﬁ@&t be
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t hi ckness, control can be conducted wth a high accuracy, and continuation

of prOdﬂ&f@QcéﬁEﬁBﬁiiug means can be provided relatively away from

. the slurry room, the effects the same as the effects of the
above-mentioned production method can be provided by
producing a ceramic green sheet with the production
apparatus.

Furthermore, since the slurry room comprises a first
slurry room, a slurry channel communicating with the first
slurry room, having a cross-section smaller than that of the
first slurry room, and a second slurry room communicating
with the slurry channel, having a cross-section larger than
that of the slurry channel so that the ceramic slurry supply
is received at the first slurry room and the opening is
formed in the second slurry room in the production apparatus
of a ceramic green sheet according to the present invention,
the influence of irregularity of the pulse of the pump for
supplying the ceramic slurry to the first slurry room can be
avoided in the second slurry room so that the internal
pressure in the second slurry room can be maintained
constantly at a high level. Therefore, this can also
contribute to the even thickness of the ceramic green sheet.

Further, since the flow rate measuring means includes
a mass flow meter in the production apparatus of a ceramic

green sheet according to the present invention, since the



green sheets with an undesired thickness can be prevented. By adopting the
*production nethod to a |lam nated ceramc electronic part, it can
contribute to stabilization of the <characteristics and downsizing of the
devi ce. Since the slurry roomconprises a first slurry room a
slurry channel comunicating wi.th the first slurry room having a
cross-section smaller than that of the first slurry room and a second
slurry room conmuni cating with the slurry channel, having a cross-section
| arger than that of the slurry chanpgl _so that the ceram c slurry supply
I's received : - 9- at the first
slurry roomand the opening is fornmed in the second slurry roomin a
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according t present invention, the inffuence~of 1rre rity of the
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room can be avoided in the second slurry roomso that the internal

pressurgrdiibldeeveronfl thil E¥ranesd) §2Grk¢ piBkBuzeneductnsitadl kheat a high
| evel . Therefore, this can _

to the fluctuation of the specific gravity, the viscosity,

and the like, of the ceramic slurry, or the ligquid level

change of the ceramic slurry by the ceramic slurry |

consumption, and the like, in supplying the ceramic slurry

from the slurry tank.

Moreover, since the thiqkness measuring means includes
a non-contact type film thickness meter in the production
apparatus of a ceramic green sheet according to the present
invention, the thickness can be measured highly accurately
with respect to the ceramic green sheet so that it can
contribute to a further accurate thickness control of the
lceramic green sheet.

Further, since a backing roll is provided for keeping
the cérrier film on the peripheral surface thereof as the'>(
carrier film holding member for holding a carrier £ilm such
that the carrier film is pressed to the fringe part of the
opening of the slurry room so as to close the opening, and
is moved along the opening such that the doctor edge exists
at the downstream side, the carrier film can be maintained
stably for closing the opening by the contact with pressure,
and the carrier f£ilm can be moved as desired according to

the rotation of the backing roll. Furthermore, by changing



-al so contribute to the even thickness of the ceram c green sheet. On
't he other hand, according to the production apparatus of a ceram c green
sheet according to the present invention, since a flow rate nmeasuring
means for nmeasuring the flowrate of the ceramic slurry actually supplied
to the slurry room a thickness neasuring neans for neasuring the

t hi ckness of the ceram c green sheet actually fornmed on the «carrier film
an appropriate flow rate data calculating neans for seeking data on the
appropriate flow rate of the cerapif slurry to be supplied to the slurry
roomfor obtaining a ceram c green s%eet with a desired thickness based
on the neasured actual flowrate data on the ceramc slurry flowrate
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be changed easily.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram for explaining a production
method and a production apparatus of a ceramic green sheet
according to one embodiment of the present invention,
schematically showing a produétion apparatus 1, forming the
ceramic green sheet.

FIG. 2 is a cross-sectional view schematically showing .
a slurry coater 5 shown in FIG. 1 and a backing roller 6

provided in relation thereto.

DESCRIPTION OF THE PREFERRED EMBODIMENT

FIGS. 1 and 2 are for explaining a production method
and a production apparatus of a ceramic green sheet
according to one embodimént of the present invention in the
state of producing a ceramic green sheet.

FIG. 1 shows the entire configuration of the
production apparatus 1 including a controlling system. As
shown in FIG. 1, the production apparatus 1 is for applying
a ceramic slurry 2 onto a carrier film 3 so that a ceramic
green sheet 4 can be formed on the carrier film 3,

comprising a slurry coater 5 for applying the ceramic slurry



the-ceramic slurry to be supplied to the slurry room based on the
-appropriate flowrate data are provided and the flow rate controlling
means can be provided relatively away from the slurry room the effects
the sane as the effects of the above-nentioned production nethod can be
provi ded by producing a ceram c green sheet with the production

appar at us. Furthernore, since the slurry roomconprises a first
slurry room a slurry channel conmunicating with the first slurry room
havi ng a cross-section smaller than gﬁa; of the first slurry room and a
second slurry room communi cating w the slurry channel, having a
cross-section larger than that of the slurry channel so that the ceramc

slurry f”&?kx thd ngg#fdfﬁmt he fﬁ@]t f'éﬁdévy Tﬂ?é“saﬂ?r%]ec&%&@ 'S

formed Tn the sécon arry-room'in the production apparat us a ceramc
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irregularity o e pulse of supplying the ceramc slurry to

the first sl yiph MROBLHED o 3V J6f, 1#hd NEormBrAh©ld Tof ramn so that the
internal pressure in-‘the second slurry roomcan be maintained constantly

at a hi ghureyetoather ef ahd, thei packingl g611C6NWilhube taplhgneden thi ckness
of the ceram c green sheet. Further, since the flow rate neasuring

means i ncl udethe asXmdy fdcatert Breompitisepradiits oy atasm 8 a ceramni c

green sheet according to the present invention, since the
for receiving the supply of the ceramic slurry 2 shown by
the arrow 7 to be sent with pressure, a slurry channei 9
communicating with the first slurry room 8, having a cioss-
section smaller than that of the first slurry room 8, and a
second slurry room 11 communicating with the slurry channel
9, having a cross-section larger than that of the slurry
channel 9, provided with an opening 10 toward the outside
formed therein. A doctor edge 12 is formed at the f£ringe
part of the opening 10 along one side rim thereof.

In the slurry coater 5, the ceramic slurry 2 supplied
to the first slurry room 8 is supplied to the second slurry
room 11 via the slurry channel 9. By accordingly supplying
the ceramic slurry 2 from the first slurry room 8 to the
second slurry room 11 through the slurry channel 9 having a
comparatively small cross-section, the internal pressure of
the second slurry room 11 can easily be maintained
constantly at a high ievel.

It is preferable that aggregate particles having a
particle size 10 times as large as the average particle size

of the ceramic powders contained in the ceramic slurry 2 or



mass fl ow nmeter can neasure the nmass passing thereby per a wunit tine, an
‘accur ate neasurenent can be conducted without trouble even if the ceramc
slurry pressure fluctuated due to the fluctuation of the specific gravity,
the viscosity, and the like, of the ceramc slurry, or the liquid |evel
change of the ceramc slurry by the ceramc slurry consunption, and the
like, in supplying the ceramic slurry fromthe slurry tank
Mor eover, since the thickness measuring neans includes a non-contact type
filmthickness neter in the produc[quh_ppparatus of a ceram c green sheet
according to the present invention; e thickness can be neasured highly
accurately wth respect to the ceramc green sheet so that it can
contrib t fyrt r.at I.C control of the eram ¢, green
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sheet . er, since backing ro 'S p t he
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Therefor, an absolute percolating filter capable of securely

gathering aggregate particles having a particle size 10
times as large as the average particle size of the ceramic
powders or more is used so that a ceramic slurry percolated
by the filter can only be supplied to the first slurry room
8 as the ceramic slurry 2. A

On the other hand, the backing roll, which serves as a
carrier film holding member, is disposed such that the
opening 10 can be closed by contacting the carrier film 3 to
the fringe part of the opening 10 of the second slurry room
11 with pressure while keeping the carrier film 3 on the
peripheral surface thereof. The carrier £ilm 3 is supplied
to the periﬁheral surface of the backing roll 6 via a guide
roll 13 so as to be moved in the direction such that the
doctor edge 12 exists at the downstream side by the backing
roll 6 rotation in the arrow 14 direction.

In the configuration heretofore mentioned, the ceramic
slurry 2 is sent to the first slurry room 8 with pressure,
and then, is supplied to the second slurry room 11 via the
slurry channel 9. On the other hand, the carrier film 3
placed on the peripheral surface of the backing roll 6 moves
along the opening 10 of the second slurry room 11 according

to the backing roll 6 rotation while closing the opening 10



carrier filmholding menber for holding a carrier filmsuch that the
‘carrier filmis pressed to the fringe part of the opening of the slurry
roomso as to close the opening, and is noved al ong the opening such that
the doctor edge exists at the downstreamside, the carrier filmcan be
mai ntai ned stably for closing the opening by the contact with pressure,
and the carrier filmcan be noved as desired according to the rotation of

t he backing roll. Furthernore, by changing

- 12 - t he di stance between the bagking roll and the doctor edge, the

t hi ckness of the ceramc green sheet to be obtained can be changed easily.
BRI EF DESCRI PTI ON CF THE DRAW NGS FIG 1 is a block diagran1for

DLl 40 PERNGH| B, Dnca, © MEGELELASY PR ol ol fogeram

green accordi ng ne e presen I nven I on,
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the second slurry room 11 is applied to the carrier film 3
by the pressure from the doctor edge 12. Accordingly, a
ceramic green sheet 4 made from the ceramic slurry 2 can be
formed on tﬁe carrier f£ilm 3.

As shown in FIG. 1, the carrier film 3 to be conveyed
to the slurry coater 5 is prepared in a state wound around a
sﬁpply reel 15. Then it is pulled out therefrom in the
arrow 16 direction so as to be supplied to the peripheral
surface of the backing roll 6. After passing the slurry
coater 5, the ceramic green sheet 4 formed on the carrier
film 3 is dried while being conveyed in the arrow 17
direction. Thereafter, it is taken up on a winding reel 18
with the carrier £ilm 3.

As shown in FIG. 1, the ceramic slurry 2 to be
supplied to the first slurry room 8 is sent from a slurry
tank 19 via a pump 20 with pressure.

The thickness of the ceramic green sheet 4 formed as
mentioned above can be adjusted basically by altering the
distance between theibacking roll 6 and the doctor edge 12.
However, the thickness of the obtained ceramic green sheet 4
can fluctuate, for example, by the internal pressure change
in the second slurry room 11 or the change of the viscosity,

the specific gravity, the solid component concentration, and



FIG 2 is a cross-sectional view schematically showng a slurry coater 5

: shown in FIG 1 and a backing roller 6 provided in relation thereto.
DESCRI PTI ON OF THE PREFERRED ENMBODI MENT FIGS. 1 and 2 are for

expl aining a production nmethod and a production apparatus of a ceramc
green sheet according to one enbodi nent of the present invention in the
state of producing a ceram c green sheet. FIG 1 shows the entire
configuration of the production apparatus 1 including a controlling
system As shown in FIG 1, the proglgction apparatus 1 is for applying a
ceramc slurry 2 onto a carrier film3 so that a ceramc green sheet 4 can
be formed on the carrier film3, conprising a slurry coater 5 for applying

the cartier i 4 BT CFIEIREY B ) B8P and a backing rol | 6
provi ded in ol Jriger epitiuce a ceramic green sheet 4 with an

even thickness by préventing the thickness fluctuation of

the ceramic green sheet, the below-mentioned configuration

is adopted in this embodiment. _

As shown in FIG. 1,_a'flow meter 21 is disposed in the
supply path of the ceramic slurry 2 from the pump 20 to the
slurry coater 5 as the flow rate measuring means for
measuring the flow rate of the ceramic slurry 2 actually
supplied to the first slurry room 8 (see FIG. 2). As the
flow meter 21, an electromagnetic flow meter, a Coriolis
type mass flow meter, a supersonic flow meter, and a
differential flow meter can be used advantageously.

Further, a film thickness meter 22 is provided in
relation to the conveyance path of the ceramic green sheet 4
.in the arrow 17 direction as the thickness measuring means
for measuring the thickness of the ceramlic green sheet 4
actually formed on the carrier £ilm 3. As the film
thickness meter 22, it is preferéble to utilize a non-
contact type thickness measuring technology, such as laser
displacement, radioactive ray, and capacitance change.

An appropriate flow rate data calculating means 26 is
provided for seeking appropriate flow rate data 25 on the
appropriate flow rate of the ceramic slurry 2 to be supplied

to the first slurry room 8 for obtaining a ceramic green



Wth reference to FIG 2, the configuration of the slurry coater 5 and the
backing roll 6 will be explained. The slurry coater 5 conprises a
first slurry room8 for receiving the supply of the ceramc slurry 2 shown
by the arrow 7 to be sent with pressure, a slurry channel 9 conmuni cating
with the first slurry room8, having a cross- section smaller than that of
the first slurry room8, and a second slurry room 11 conmunicating with
the slurry channel 9, having a cross-section |larger than that of the
slurry channel 9, provided with an _ogeninhg 10 toward the outside forned
therein. A doctor edge 12 is fornmed at the fringe part of the opening 10
al ong one side rimthereof. In the slurry coater 5, the ceramc

Uty 2 i) (ikn G i Hd Snstbdidas SAAEG e HPRdSIA! Gdie 3RRond

slurry roon11 urry channe y~ accor gl'y supplyl ng

ceram C g >232 dd ¥Rd brﬁd(vé %té'df" "the %P&utcp stllhfrry's%%siir‘&dyb oom 11

through the slurry channel aving a conparatively small cross-section,

the interfial AR HELROM21 tabﬁi SO HE 1N rBhiaiBsk] davh eapidy iR
mai nt ai ned constantly at a high | evel It is preferable that

aggr egat enidikn el oh BH G Sraias tgféal Sietl(l ndisu by athaaEile

average particle size of the ceram c powders contained in the ceramc

slurry 2 tivickness meter 22. The appropriate flow rate data
calculating méans 26 can comprise, for example, a personal
computer.

A flow rate controlling means 27 for controlling the
flow rate of the ceramic slurry 2 to be supplied to the
first slurry room 8 based on the above-mentioned appropriate
flow rate data 25 is provided in the ceramic slurry 2 supply
path from the pump 20 to the flow rate meter 21. The flow
rate controlliﬁg means 27 can comprise, for example, a valve.
When the ceramic slurry 2 is sent with pressure without
using a pump 20, but by applying a backing pressure to the
slurry tank 19, a means for controlling the backing pressure
serves as the flow rate controlling means. Furthermore,
when a rotation pump such as a gear pump is used as the pump
20, a means for controlling the rotational frequency of the
rotation pump serves as the flow rate controlling means.

The controlling system functions in the ceramic green
sheet production apparatus 1 as follows.

The flow rate of the ceramic slurry 2 aétually
supplied to the first slurry room 8 is measured by the flow

rate meter 21 as well as the thickness of the ceramic green



- 14 - nore are prelimnarily elimnated fromthe ceramic slurry 2 to be
+sent to the first slurry room8 with pressure. Therefor, an absolute
percolating filter capable of securely gathering aggregate particles
having a particle size 10 tines as large as the average particle size of
the ceramic powders or nore is used so that a ceramc slurry percol ated

by the filter can only be supplied to the first slurry room 8 as the
ceramic slurry 2. On the other hand, the backing roll 6, which serves
as a carrier filmholding nenber,_.ipgdisposed such that the opening 10
can be closed by contacting the carrier film3 to the fringe part of the
opening 10 of the second slurry room 11 with pressure while keeping the

carriergidan 8 &é&&éﬁ%pﬁm&@r@ﬁ et f deerider £0im INes CRéAsGFedi b 3 1S
supplied to the peripheral surface of the backing roll 6 via a guide rol

13 s0 aghd of PEm MW ESkhesE e €éF €22 On such that the doctor edge 12 exists
at the downstream side by the backing roll 6 rotation in the arrow 14
direction. The adtuale fQoW irGgiteaidatia 23 Snofthiec fIRNM irated off lvhecer ani c
ceramic slurry 2 and the actual thickness data 24 on the
thickness of the ceramic green sheet 4 accordingly measured
are inputted to the appropriate flow rate data calculating
means 26. Appropriate flow rate data 25 on the appropriate
flow rate of the ceramic slurry 2 to be supplied to the
first slurry room 8 for obtaining a ceramic green sheet 4
with a desired thickness are sought in the appropriate flow
rate data calculating means 26 based on the actual flow rate
data 23 and the actual thickness data 24. In order to seek
the appropriate flow rate data 25, the relationship between
the specific gravity and the flow rate of the ceramic slurry
2, the width and the targeted thickness of the ceramic green
sheet 4, and the flow rate data of the ceramic slurry 2 to
be needed according to the moving rateaof the carrier film 3
are calculated in advance so that the flow rate data are
stored in the appropriate flow rate data calculating means
26.
The above-mentioned appropriate flow rate data 25 are
inputted to the flow rate controlling means 27. The flow
rate controlling means 27 controls the flow rate of the
ceramic slurry 2 to be supplied to the first slurry room 8

based on the appropriate flow rate data 25.



slurry 2 is sent to the first slurry room8 with pressure, and then, is
supplied to the second slurry room11 via the slurry channel 9. On the

ot her hand, the carrier film3 placed on the peripheral surface of the
backing roll 6 noves along the opening 10 of the second slurry room 11
according to the backing roll 6 rotation while closing the opening 10

- 15 - of the second slurry room 11. Therefore, when the carrier film3
passes the doctor edge 12, the ceramc slurry 2 in the second slurry room
11 is applied to the carrier film3. hy tthe pressure fromthe doctor edge
12. Accordingly, a ceramc green sheet 4 nade fromthe ceramc slurry 2
can be fornmed on the carrier film 3. As shown in FIG 1, the carrier

film3 to be cRaVIR¥REicAEA! 886\ £Hi608hBoAPMEAL PLEPASBUaliRudt Sh@t € wound
around a supply reel 15. Then it is pulled out therefromin the "arrow 16

di recti otheo faow Tade VPN Edraniife flerhpher Ay e freamick he backi ng

roll 6. After passing the slurry coater 5, the ceramc green sheet 4

formed ocontterodamfl dthe flow rate controlling means 27 disposed
relatively away from the second slurry room 11 according to
the actual flow rate data 23 and the actual thickness data
24 on the actual flow rate and the actual thickness obtained
by measuring the flow rate of the ceramic slurry 2 actually
supplied to the first slurry room 8 and the thickness of the
ceramic green sheet 4 actually formed on the carrier film 3.
Therefore, an excessive control cannot be provoked unlike
the above-mentioned.case where the pressure sensor is
provided in the slurry room (corresponding to the second
slurry room 11) for always measuring the pressure in the
slurry room so that the pressure of the slurry to be sent
into the slurry room is controlled for constantly
maintaining the pressure in the slurry room based on the
measurement result.for eﬁening the coat film thickness
thereby. Moreover, since the thickness is controlled while
monitoring the thickness of the ceramic green sheet 4
actually formed on the carrier film 3, control can be
conducted with a high accuracy. Besides, continuation of
ceramic green sheets with an undesired thickness can be

prevented.



film3 is dried while being conveyed in the arrow 17 direc
* Thereafter, it is taken up on a winding reel 18 vmth the C lmmull IIIH“"I"I
As shown in FIG 1, the ceramic slurry 2 to be suppl to t | ESth s
slurry room8 is sent froma slurry tank 19 via a punp 20 wi th pressure.
The thickness of the ceram c green sheet 4 forned as nentioned above can
be adjusted basically by altering the distance between the backing roll 6
and the doctor edge 12. However, the thickness of the obtained ceramc
green sheet 4 " can fluctuate, for exampte, by the internal pressure change
in the second slurry room 11 or the change of the viscosity, the specific
gravity, the solid conponent concentration, and
- 16 - WHAThES iKAINED t1®: ceram c slurry 2 to be used. In order to
produce a ceram c green sheet 4 with an even thickness by preventing the
t hi ckness fluctuation of the ceram c green sheet, the bel ow nentioned
configuration
1. A production method of a ceramic green sheet
comprising the steps of:
preparing a slurry coater for receiving the ceramic
slurry supply, provided with an opening toward the outside
with a doctor edge formed along one side rim of the opening,
preparing a carrier film for forming a ceramic green
sheet made from the ceramic slurry thereon, and
forming a ceramic green sheet made from the ceramic
slurry on the carrier film by supplying the ceramic slurry
to the slurry room and pressing the carrier f£film to the
fringe part of the opening of the slurry room so as to close
the opening, and moving the carrier f£ilm along the opening
such that the doctor edge exists at the downstream side:
further comprising the steps of:
measuring the flow rate of the ceramic slurry actually
supplied to the slurry room and measuring the thickness of
the ceramic green sheet actually formed on the carrier film,
seeking data on an appropriate flow rate of the
ceramic slurry to be supplied to the slurry room for
obtaining a ceramic green sheet with a desired thickness
based on the measured actual data on the ceramic slurry flow

rate and the measured actual data on the ceramic green sheet

thickness, and



I's -adopted in this enbodi nent. As shown in FIG 1, a '
" di sposed in the supply path of the ceramc slurry 2 from ”!ﬁmmﬂ‘lﬂj@”m
the slurry coater. 5 as the flow rate measuring neans for *
flowrate of the ceramc slurry 2 actually supplied to the first slurry
room8 (see FIG 2). As the flow neter 21, an el ectromagnetic flow neter,
a Coriolis type nmass flow neter, a supersonic flow neter, and a
differential flow neter can be used advant ageously. Further, a film

t hi ckness neter 22 is provided in -reflation to the conveyance path of the
ceram c green sheet 4 in the arrow 17 direction as the thickness nmeasuring
means for neasuring the thickness of the ceram c green sheet 4 actually
formed on thecantrokking | thes. £ ¥ow tieté | dfn thdi cdrambc n@lerr2?toibei S
preferable to utilize a non- contact type thickness neasuring technol ogy,
such asspRBéiedditoptheesdurryr adomabaised oay thandppappciiadecElowmnge.

An appropriate flowrate data cal culating neans 26 is provided for seeking
appr opr Faté fps@-rate data 25 on the appropriate flow rate of the ceranic
slurry 2 to be supplied to the first slurry room8 for obtaining a ceramc
green

2. The productidn method of a ceramic green sheet
according to claim 1, wherein the slurry room comprises a
first slurry room, a slurry channel communicating with the
first slurry room, having a cross-section smaller than that
of the first slurry room, and a second slurry room
communicating ﬁith the slurry channel, having a cross-
section larger than that of the slurry channel so that the
ceramic slurry supply is received at the first slurry room

and the opening is formed in the second slurry room.

3. A production apparatus of a ceramic green sheet
comprising:

a slurry coater having a slurry room provided with an
opening toward the outside for receiving a slurry supply
with a doctor edge formed along one side rim of the opening,

a carrier film holding member for holding a carrier
film for forming a ceramic green sheet made from the ceramic
slurry thereon such that the carrier film is pressed to the
fringe part of the opening of the slurry room'so as to close
the opening, and is moved along the opening such that the

doctor edge exists at the downstream side,



- 17 - sheet with a desired thickness based on the actual

23 on the flow rate of the ceramc slurry 2 neasured by thHI““mlmﬂH“mm
and the actual thickness data 24 on the thickness of the cerantc igréens *
sheet 4 neasured by the film thickness neter 22. The appropriate flow
rate data cal culating neans 26 can conprise, for exanple, a persona

conput er. A flowrate controlling neans 27 for controlling the flow
rate of the ceramic slurry 2 to be supplied to the first slurry roomS8
based on the above-nentioned approprizite flowrate data 25 is provided in
the ceramic slurry 2 supply path fromthe punp 20 to the flow rate neter
21. The flow rate controlling neans 27 can conprise, for exanple, a valve.

When the ceramftow watk mehSuehly WehhspPFoFs weaswirlihguithelFivg a punp 20,
but by applying a backing pressure to the slurry tank 19, a neans for

cont r oltdate dthetlmodergmic esbunrey &ctwablpssippelieédwo atkeceburpy! i ng
nmeans. Furthernore, when a rotation punp such as a gear punp i s used as.
t he purmmom®0, a neans for controlling the rotational frequency of the
rotati on punp serves as the flowrate controlling neans. The
control ling gyfhigkhess: measuninghaeamsafior measuring the
thickness of the ceramic green sheet actually formed on the
carrier f£ilm,
an appropriate flow rate data calculating means for
seeking data on the appropriate flow rate of the ceramic
slurry to be supplied to the slurry room for obtaining a
ceramic green sheet with a desired thickness based on the
measured actual flow rate data on the ceramic slurry flow
rate measured by the flow rate measuring means and the
actual thickness data on the ceramic slurry thickness
measured by the thickness measuring means, and
a flow rate controlling means for controlling the flow

rate of the ceramic slurry to be supplied to the slurry room

based on the appropriate flow rate data.

4. The production apparatus of a ceramic green sheet
according to claim 3, wherein the slurry room comprises a
first slurry room, a slurry channel communicating with the
first slurry room, having a cross-section smaller than that
of the first slurry room, and a second slurry room
communicating with the slurry channel, having a cross-

section larger than that of the slurry channel so that the



sheet production apparatus 1 as foll ows. The flow ra

rceramc slurry 2 actually "supplied to the first slurry roo“m"l l“pm umaujllll
by the flow rate neter 21 as well as the thickness of the ceran1CLgreeﬁ *
- 18 - sheet 4 actually forned on the carrier film3 is measured by the
filmthi ckness neter 22. The actual flow rate data 23 on the flow
rate of the ceramc slurry 2 and the actual thickness data 24 on the

t hi ckness of the cerami c green sheet 4 accordingly neasured are inputted

to the appropriate flow rate data eapgsukating neans 26. Appropriate flow
rate data 25 on the appropriate flowrate of the ceramc slurry 2 to be
supplied to the first slurry room8 for obtaining a ceram c green sheet 4

Wi th a cesambd $hurkpesapply £9ugbteivelhatapheopirstesihbry redbm data
cal cul ati ng neans 26 based on the actual flowrate data 23 and the actual
t hi ckneagsddbhe Gpeningoisefotmedeth thbesappndpsilareyfroomrate data 25, the
rel ati onship between the specific gravity and the flow rate of the ceramc
slurry
5. The production apparatus of a ceramic green sheet
according to claim 3 or 4, wherein the flow rate measuring

means includes a mass flow meter.

6. The production apparatus of a ceramic green sheet
according to claim 3 or 4, wherein the thickness measuring

means includes a non-contact type film thickness-meter.

7. The production apparatus of a ceramic green sheet
according to any of claims 3 to 6, wherein the carrier film
holding member includes a backing roll disposed such that
the opening can be closed by pressing the carrier film onto
the fringe part of the opening of the slurry room while
keeping the carrier £ilm on the peripheral surface thereof,
for moving the carrier f£ilm in the direction such that the

doctor edge exists at the downstream side.



2, the width and the targeted thickness of the ceram c green sheet 4, and
*the flow rate data of the ceramc slurry 2 to be needed according to the
noving rate of the carrier film3 are calculated in advance so that the
flowrate data are stored in the appropriate flow rate data cal cul ating
means 26. The above-nenti oned appropriate flow rate data 25 are

I nputted to the flowrate controlling nmeans 27. The flow rate controlling
means 27 controls the flow rate of the ceramic slurry 2 to be supplied to
the first slurry room8 based on th24appropriate flow rate data 25.

- 19 - - As nentioned above, this enbodinent is for adjusting the
flowrate of the ceramc slurry 2 by the feedback control of the flowrate
cont r ol ABSTERARE QF 2THE!i BpSCRASURBI at i vel y away fromthe second slurry room
11 according to the actual flow rate data 23 and the actual thickness data
24 on the actual flow rate and the actual thickness obtained

The present invention is to produce a ceramic green
sheet with an even thickness. By supplying a ceramic slurry
to a slurry room comprising a slurry coater, contacting a
carrier film 3 to the fringe part of an opening of the
slurry room with pressure so as to close the opening, and
moving the carrier film along the opening in the stafe, a
ceramic green sheet made from the slurry can be formed on
the carrier film. At the time, based on the actual flow
rate data on the actual flow rate of the slurry measured by
the flow meter and the actual thickness data on the actual
thickness of the green sheet measured by the film thickness
meter, appropriate flow rate data on the appropriate flow
rate of the slurry to be supplied for obtaining a green
sheet with a desired thickness are sought in an appropriate
flow rate data calculating means so that the flow rate of

the slurry is controlled by the flow rate controlling means

based thereon.

is. Sheet Has Been Reﬂlaced




by nmeasuri j PV maj e of the ceramc slurry 2 actually supplied to

~the first Sy T b6 : 6
@WS-DCEﬂQW%rQZe’ an excessive control
ase

actual ly f%ﬂ -t arr pe |
o e rﬁgpgﬁove-nentloneﬁv

cannot be provoked unti where the pressure
sensor is fg&epldded in the SIRAWYN Eom (corresponding to the second slurry
room 11) for always neasuring the pressure in the slurry roomso that the-
pressure offfcheislurry to be sent into the slurry roomis controlled for
constantly " nmaintaining the pressure in the slurry roombased on the
measurenment result for eVbning the coat filmthickness thereby. Moreover,
since the thickness is controlled while nonitoring the thickness of the
ceram c green sheet 4 actually formed on the carrier fi|¢gg, control can
be conducted with a high accuracy. Besides, comqﬁnua ion 2f ceram c green
sheets with an undesired thickness can be prevented.
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1. ~A prodygti, TE conprising the steps of:
~ prepari ng E=8Eu7 cdalt drl ‘ C aly,
provi ded mg%%;gftopenlng tomard the outS|de mnth a- doctor edge formed
al ong one e Timof the opening, preparing a carrier filmfor
form ng a defanic green sheet made fromthe ceranic slurry t her eon, and
formng a ceram c green sheet made fromthe ceramc slurry on the carrier
filmby supplying the ceramic slurry to thegsslurry roomand pressing the
carrier filmto the fringe part of the openfng of the slurry roomso as to
close the opening, and ngying the.o3 = N.aladg the opening such
that the doctor edge exists~at e downsw eam sitde; further
conprising the steps of: measuri ng e fEbM/rate of the ceramc
slurry actually supplied tgfthe slurry roomy and neasurgng the thi ckness of
the ceramic green sheet actfially formed on the capTi™Ner film seeki ng
data on an appropriate floy rate of (Dhe cergm 4:’ to be supplied to
the slurry roomfor obtaimfng a ceram c gregn/shegt w t a desired
t hi ckness based on the neajdurgd actual dataf6n t ceramc slurry flow
* rate and the neasured actual \daa on the ce‘anic green sheet thickness,
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21 - controlling the flow rate of it he REPLACEMENTISHEETS besG
suppl ied to the slurry room based on the app[pmeg@{pﬁoﬁl ggggdrate) gataR. .-
2. The productlon met hod_of a ceram c green ipgmﬁnKQCCO@Q@ﬁg""g;ghﬁynri

swherein t A%)EEFQ prises a first S'Mﬁré/wn‘h eam: agﬂ ar E@/ﬂgh@nnel
comuni cat %E‘EM §

st slurry room hgy @gtr tcro Sz SEDE togasé@[f}.e
t han t hat f sldrry room and a isecon urr ?oom

connunicatlng with the slurry channel hav% r Nol-gygger than
that of the slurry channel so that the_ ceria g‘?&é (stl%“"gff ?:q 'rm"m ved
at the first ﬁBﬁ) ) ﬁérfgﬁnmgm-fgssggond slurry
room - .

conpri si ng: aslurry C GREER SHEEY roomprowded with an
openi ng toward the outsi de—&r—e«:—e»—w—ng—a—s—bﬁ—”mf@é supply

ABSTRACT OF THE DISCLOSURE

The present invention is to produce a ceramic green

sheet with an even thickness. By supplying a ceramic slurry

to a slurry room comprising a slurry coater, contacting a
carrier f£film 3 to the fringe part of an opening of the

slurry room with pressure so as to-close the opening, and
moving the carrier film along the opening in the state, a

ceramlic green sheet made from the slurry can be formed on

the carrier £ilm. At the time, based on tﬁe actual flow

rate_data on the actual flow rate of.the slurry measured by
the flow meter and the actual thickﬂess data on the actual
thickness of the green sheet measured by the film thickness
meter, appropriate flow rate data on the appropriate flow
rate of the slurry tb be supplied for obtaining a green
sheet_with a desired thickness are sought in an appropriate
flow rate data calculating means so that the flow rate of

the slurry is controlled by the flow rate controlling means

based thereon.

~ Fig. 1
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.with a doctor edge formed al ong one side rimof the opening, a
“carrier filmholding nenmber for holding a.carrier filmfor formng a
ceram c green sheet nade fromthe Ceramic slurry thereon such that the
carrier filmis pressed-to the fringe part of the opening of the slurry
roomso as to close the opening, and is noved al ong the opening such that
the doctor edge exists at the downstream side, .

- 22 - a flow rate neasuring nmegns for neasuring the flow rate of
the ceramic slurry actually supplied T0 the slurry room a thickness
measuring nmeans for neasuring the thickness of the ceram c green sheet
actually fornmed on the carrier film an appropriate flowrate data
cal cul ating neans for seeking data on the appropriate flow rate of the
ceramic slurry to be supplied to the slurry roomfor obtaining a ceramc
green sheet with a desired thickness based on the
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.nmeasured actual flow rate data on the ceramic slurry flow rate measured by
the flow rate neasuring neans and the actual thickness data on the ceramc
slurry thickness neasured by the thickness neasuring neans, and . a
*flowrate controlling nmeans for controlling the flow rate of the ceramc
slurry to be supplied to the slurry room based on the appropriate flow
rate data. 4. The production apparatus of a ceram c green sheet
according to claim3, wherein the slur2y roomconprises a first slurry
room a slurry channel communicating with the first slurry room having a
cross-section smaller than that of the first slurry room and a second
slurry room comrunicating with the slurry channel, having a cross-

section larger than that of the slurry channel so that the

- 23 - ceramc slurry supply is received at the first slurry room and
the opening is fornmed in the second slurry Q@Oﬁ]
6 .
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erein the flowrate rreaSLrlng -neans includes a nmass flow neter.

o nroductino annarat e, ~f A o nronn. ochnat grmnrdlnn fn ol Ql faal
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= 9803097-6
;erodUCS%%% gﬁgO(ﬁT glrmg?ﬁmclNSrgenwsheet according to claim
h

AT AT U Ul M V\al CATTTIN U 9' A~ A N DITTOCCU

BEXT OFAHEABSTRAGYE ckness measuring means includes a non-contact type

I'm Thl ckness- net er (. The production apparatus of a ceramcC

gr e 1QRE RAEFIIRS AT BREDUETIOIEABPARATULRSRELRRIAM I C MRy 11 M
i

hol € 1T1ICT UUES a DACKI g 1Ol T OrSPUSE’ suclt thidt  tie openi ng ¢
be y pressing the carrier filmonto the fringe part of the openi
of the slurry roomwhile Kkeeping the carrier filmon the ripheral
sur f Bieepredeat imentionfipto produeRe eanemic greanshedt iwith aneven ghieknessc %YCSHPBIMEIE t hat
the a chmrhmrslwclg(éZ)etmasslsrrﬁu’ocbme:ouhpmmsg aahimrys¢aiter (5), contacting a carrier film
(3) to the fringe part of an opening of the slurry room with pressure so as to close the opening,
and moving the carrier film along the opening in the state, a ceramic green sheet (4) made from
the slurry can be formed on the carrier film (3). At the time, based on the actual flow rate data
on the actual flow rate of the slurry measured by the flow meter (21) and the actual thickness
data on the actual thickness of the green sheet measured by the film thickness meter (22),
appropriate flow rate data (25) on the appropriate flow rate of the slurry (2) to be supply for
obtaining a green sheet with a desired thickness are sought in an appropriate flow rate of data
calculating means (26) so that the flow rate of the slurry is controlled by the flow rate
controlling means (27) based thereon.
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