HEAT-RESISTANT ROLL, PRODUCTION METHOD THEREOF, AND METHOD OF PRODUCING
SHEET GLASS USING HEAT-RESISTANT ROLL BACKGROUND OF THE INVENTION 5 1. Field of

the Invention

The present invention relates to a heat-resistant roll, a production method thereof,

and a method of producing a sheet glass us ing the heat-re s stant roll . In particular , the pre sent

invention 10 relates to the i
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1. Field of the Invention

The present invention relates to a heat-resistant
productionmethodthereof,andamethod of producin
usingtheheat-resistantroll. Inparticularthe
relatestothe improvementofheat-resistantrollc
such as a low dust-generating property.
2. Description of the Related Art

In the production of sheet glass, a heat-resistant
equippedwitharollportion containing clayisuse
aglassribboninamoltenstate. Inorderto prod
of high quality suitable foraliquid crystal displ
display, itis necessary to minimize the adverse in
heat-resistant roll on the glass ribbon. In this r
conventionally, a heat-resistant roll in which a su

roll portion is finished by grinding has been used
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25However, in the conventional heat- resistant roll finished by grinding, the smoothness of the surface
of the roll portion and the characteristics such as a low dust-generating property from the surface
were not necessarily sufficient. The present invention has been achieved in view of the
above-mentioned problems, and one of the objects of the present invention is to provide a
heat-resistant roll in which the surface 5 of a raoll portion is highly smoothened and dust-generating risk
is reduced BFcRHVBRE WEFEARLRFCRRIABY S$HFLdFNind a method of producing sheet glass using the

heat-resistant roll. In ordTr.to solve the above-mer}gone problemsg&according to an ergﬁodiment

of thel p.resent inveﬂfﬁnrﬁ et O B 1784 @ﬁ]é.)geﬂ) fe .'EV(.S" stAnY'Fol . uipped with a roll ion
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portion; and a surface step df performing surface treatment of
inventionisto provide aheat-resistantrollinwh

5 of aroll portion is highly smoothened and dust-gen
is reduced effectively, a production method thereof

of producing sheet glass using the heat-resistant r

Inordertosolvetheabove-mentionedproblems,ac

an embodiment of the present invention, a method of

10 heat-resistantroll equipped with aroll portion co
weight or more of clay comprises:
agrindingstepofgrindingarollsurfaceofthe

and

asurface treatment step of performing surface tre
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invention provides a method of producing a heat-res
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smoothening the ground roll surface in a wet state.
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rollsurfaceandasecondstepofsmootheningthew
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15 smoothening the ground roll surface in a wet state. The present invention provides a method of
producing a heat-resistant roll in which the roll surface of the roll portion is highly smoothened and
dust-generating risk is reduced effectively. Further, in the above-mentioned method of producing a
heat- 20 resistant roll, in the surface treatment step, the surface treatment may be performed by
conducting a first step of wetting the ground roll surface and a second step of smoothening the wet roll
surface. FURAEFSH this case, in the second step, the roll surface may be smoothened by rotating the

roll portion while pﬁ@s‘rﬁﬁgﬂva.su strate 25 a’%alaﬁéa%?ﬂgﬁﬁr Il ésurff%e' g#s enables efficient proguctlon

of a heat-resistant'r hith HYEE0F I?g}ﬁ{/o 60Othened, and
dUSt'generﬁﬂﬁ%t@%‘f‘sﬁﬁﬁ%ﬁﬁ%ﬁthéegﬂ?gge treatment step, the surface
treatmentmay be performed by pressingawetsubstr ateagainstthe
5 rollsurfaceoftherotatingrollportion. Thisen ablesefficient
production of a heat-resistant roll in which the su rface of the
roll portion is highly smoothened, and dust-generat ing risk is

effectively reduced.

Further, in the above-mentioned method of producin g a

10 heat-resistant roll, in the surface treatment step, the surface
treatmentmay be performed ontheroll surface oft herollportion
rotating in one circumferential direction, and subs equently, a
repeated surface treatment in which the surface tre atment is
performedwitharotationdirectionotherolpor tionbeingswitched

15 toanoppositedirectionmaybeperformedateast once. Thisenables
efficientproductionofaheat-resistantrollinwh ichthe surface
oftherollportionishighlysmoothened,anddust- generatingrisk

is effectively reduced.

Inordertosolvetheabove-mentionedproblems,ac cordingto
20 an embodiment of the present invention, a heat-resi stant roll
equipped with a roll portion containing 5% by weigh t or more of
clay is characterized in that a surface part of the roll portion
iIs made denser compared with an inside of the roll portion. The
presentinventionprovidesaheat-resistantrolin whichthesurface
25  oftheroll portionis highly smoothened and dust-g enerating risk

is effectively reduced.

In order to solve the above-mentioned problems, a method of
3



Further, in the above-mentioned method of producing a heat-resistant roll, in the surface treatment
step, the surface treatment may be performed by pressing a wet substrate against the 5 roll surface of
the rotating roll portion. This enables efficient production of a heat-resistant roll in which the surface of
the roll portion is highly smoothened, and dust-generating risk is effectively reduced. Further, in the
above-mentioned method of producing a 10 heat-resjstant roll, in the surface treatment step, the

surface treRIORY R RGS1REHE 9iing 1 R8FRRAUMARLSII portion rotating! e dHigSent

circumferential direction, an%sg?;eqﬁl%?tly a repeated ﬁurfacg treatment in which the surface
treatment iﬂfg Phedwitl i F8AHE re&?’ﬁn PR rc}l‘fi‘)orf:i1 r?‘ﬁ%?%g itched 15 to an o&%ag ite

directi ' fficient producti 2at-res) troll i
whioh the S S R e e T e ot generdl G e ety
reduced. '%Pégﬂe@asrﬁlé‘[ﬁéﬁ% 8&8%@%%@?&%98{‘%@% according to 20 %Qm;@?ﬁfﬁlﬁé‘t of the

present invention, a heat-resistant roll equipped with a roll portion containing 5% by weight or more of

clay isscharggtgiigestieiiabpdsipiageaparhqfi fie@lirprEgn is made denser compared with an inside
of the roll portion. The present invention provide s a heat-re s i stant roll in which the surface 25 of the

roll portion is highlyrsspesibanadeiniotinsvidesatag resistaeffectively reduced. In girgetithsolve the
above-mentioned problems, a method of producing sheet glass according to an embodiment of the
present invilvetiosuidastearattaheeddl/ ymintptheiabbighinestimetdreat-resistant roll as a @l dod
conveyance. The present invention provides a method of producing sheet glass of high quality suitable

5 for a liquiduStygeneriaing shdseepfreivalvigsitged, a prod uction method
thereof, and a method of producing sheet glass usin g the
10  heat-resistant roll.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

15 FIG. 1 is an explanatory view illustrating an exam ple of a
heat-resistant roll according to an embodiment of t he present
invention;

FIG. 2isanexplanatoryviewillustratinganexam ple ofthe
productionofsheetglassusingtheheat-resistant rollillustrated

20 inFIG. 1,

FIG. 3isaflowchartillustratingmain stepsincl udedinan
example of a method of producing a heat-resistant r oll according

to an embodiment of the present invention;

FIG disanexplanatoryiewillustratinganexam pleofsurface
25 treatment using a substrate in the method of produc ing a
heat-resistant roll according to an embodiment of t he present
invention;



The present invention provides a heat-resistant roll in which the surface of the roll portion is highly
smoothened and dust-generating risk is effectively reduced, a production method thereof, and a
method of producing sheet glass using the 10 heat-resistant roll. BRIEF DESCRIPTION OF THE
DRAWINGS In the accompanying drawings: 15FIG. 1 is an explanatory view illustrating an example of
a heat-resistant roll according to an embodiment of the present invention; FIG. 2 is an

explanatory view iiSPathy 88X IONR FrPr@RsdIHEABNeEX glass using the hedH%Bdnt roll

illustrated 20in FIG, 1. . F|G. 3is afl t illustrati in steps included i le of
method of WEHRIGOP ARSI VIR ek i ambociment of he LG AUBhton: F1G. 4

is an explanﬁg ry Yjewi ' ple of surf treatment using rate.in the method
of producing aﬁ%ﬁ@@%ﬁt@ I?g[% a@:@e%?ggﬁ)}’% rg{%gﬁ%v@ﬁ%r%éent of the present%nﬁvHePr.'l on%%%HqFIGS. 5

are electrom%gg%ghs illustrating an example of the results obtained by observing the heat-resistant
roll according to an embodiment of the present invention with a scanning electron microscope; 5FIGS.

6 are glectronmicrprapbaidEriENBHhABIGRIHAINBLatinganoth

of the results obtained by observing the heat-resis
accordingtoanembodimentofthe presentinvention

electron microscope;

erexample
tant roll

withascanning

FIG. 7isanexplanatoryviewillustratinganexam ple ofthe
10 results obtained by evaluating the surface roughnes s of the
heat-resistant roll according to an embodiment of t he present
invention;
FIG.8isanexplanatoryviewillustratinganexam ple ofthe
results obtained by evaluating the dust-generating risk of the
15 heat-resistant roll according to an embodiment of t he present
invention;
FIG. 9 is an explanatory view illustrating another example
of the results obtained by evaluating the dust-gene rating risk of
the heat-resistantroll according to an embodiment ofthe present
20 invention; and
FIG.10isanexplanatoryviewillustratinganexa mpleofthe
results obtained by evaluating the characteristics of the
heat-resistantrollsinthecase ofchangingproduc tionconditions
of disk members for the heat-resistant rolls accord ing to an
25 embodiment of the present invention.



of the results obtained by observing the heat-resistant roll according to an embodiment of the present
invention with a scanning electron microscope; FIG. 7 is an explanatory view illustrating an example of
the 10 results obtained by evaluating the surface roughness of the heat-resistant roll according to an

embodiment of the present invention;

FIG. 8 is an explanatory view illustrating an example of the

results obtained by evaluating the dust- enerating _Ir_isk of the 15 heat-resistant roll according to an
IS

embodiment of the present i
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with reference to the drawings. In this embodiment

iIs mainly given of an example in which the heat-res

accordingtothepresentinventionisrealizedasa

apluralityofstackeddiskmembers. However the

is not limited thereto.
First,theoutlineofadiskrollaccordingtothi

and a method of producing a sheet glass using the d

described. FIG. 1 illustrates an example of a disk

illustratedinF1G.1,thediskrolllhasacylind

10 extending in a longitudinal direction thereof.
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in the longitudinal direction of the roll portion 1

specifically, the plurality of disk members 11 cons

roll portion 10 are fitted by insertion onto a shaf

to be a rotation shaft of the disk roll 1.
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21andnuts22providedrespectivelyatbothendso

20,whereinthediskmembers1larecompressedint
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5 of producing sheet glass using the heat-resistant roll are described with reference to the drawings. In
this embodiment, description is mainly given of an example in which the heat-resistant roll according to
the present invention is realized as a disk roll having a plurality of stacked diskmembers . However,

the present invention 10is not limited thereto.

First, the outline of a disk roll according to this

embodiment and a method of producing a sheet glass using the disk roll are described. FIG. 1

illustrates dHERHRRRLSEMS BRI aLKSAUEHEEATIPFESS 1, thediskrolll HRAREEPMIGHCMS ol portion

The roll portion 10 has a configuration in which

1510 extendiﬁq?(in %Iotggitudinal direction thereof.
a plurality HHISRARRRADETs 11 containing 5% by weight or more of clay are stacked in the longitudinal

direction of the rollparti ifical lurality, of disk_ members 11 constjtuting the 20
roll portion 10 are medg‘ %%f? soer %ﬁ?ﬁ%ﬂ%ﬁ% %l%%%ﬁ%%%%@a%taﬁon shaft of theqﬁﬁ%}l%ﬁl 1. The

plurality of g
both ends of the shaft portion 20, wherein

SiskimaraRahihatsiiara: fanges 21 and nuts 22 prqvided mspectively at

the disk members 11 are compressed in the longitudinal 25

directign of fRe sttt NN 29ndanes, tbeekdiase ahta roll portion 10 (heregiafi@iexptaisashto as "roll

surface 12") has a configuration in which outer circumferential surfaces of the
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of the shaft portion 20 is larger than that of the

11 fitted onto the shaft portion 20.

In this regard, an expansion margin in the case of

can be keptintherollportion 10 by fixing the pl
members 11 under compression inthe longitudinal di
shaftportion20 asdescribedabove. Thus,evenin
thediskrolllisheated,therollportion10can

expansion of the shaft portion 20.

Consequently, duringthe productionand use ofthe

1,problemssuchastheseparationoftheplurality

11 and the formation of cracks in the roll portion
the change intemperature can be prevented effectiv
itshould be noted thatthe method of fixing the pl
members 11 is not limited thereto, and they may be
compression.

The diskroll 1 can be used as a roll for conveyan
production of sheet glass. FIG. 2 illustrates an e
diskrolllusedasarollforconveyanceinthepr
glass. AsillustratedinFIG.2,inaproductiond
ofsheetglass,apairofdiskrollslplacedinpa
rotatably with respect to the shaft portion 20. Th

maybeconnectedtoapowergeneratingdevice (not
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plurality of di sk member s 11 stacked under compression are continuous with each other.

The

shaft portion 20 generally made of metal has a thermal expansion ratio larger than that of the di sk
member s 11. Therefore, 5 when the disk roll 1 is heated, for example, the thermal expansion of the

shaft portion 20 is larger than that of the disk members 11 fitted onto the shaft portion 20.

In this

regard, an expansion margin in the case of heating can be kept in the roll portion 10 l% fixing the

plurality of BRSE 1 RIFHAS LCaRARIAB ARELSE MR B-WRngitudinal directionh $FRFE
as describ
the therm
roll 15 1, problem
cracks in the roll portion

However, itsﬁﬂ?Hfda%HQ
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Rdf®Yortion 20

ef% above. Thus, even # the case where the diskrolll is heated, the roll portion 10 can follow
eﬁfé(fﬁOn 20. Consequently, during the production and use of the disk
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More specifically, inthe exampleillustratedin Fl
ribbon 30 is conveyed downward in a vertical direct
indicated by an arrow D illustrated in FIG. 2).

Theglassribbon 30iscooled slowly while beingc
the disk rolls 1. Although only one pair of disk r
illustrated in FIG. 2, two or more pairs of disk ro
set along the conveying path.

Further, the roll surface 12 may have a surface po
(non-contactportion)thatdoesnotcomeintoconta
ribbon30thatisbeing conveyedinthe production
Morespecifically,intheexampleillustratedinFI
both end portions of the roll surface 12, placed fu
of the glass ribbon 30 in the width direction of th
30, are non-contact portions.

Further, the disk roll 1 can also be used as a pul
thatappliestensiontotheglassribbon30soast
thickness of sheet glass to be produced. More spec
example, the pulling rolls composed of the pair of
are used for pulling the glass ribbon 30 formed of
that has overflowed from a pipe in the overflow dow
method. At this time, the nominal thickness of a s

beproducedcanbeadjustedbythepullingspeedof
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glass. As illustrated in FIG. 2, in a production device (not shown) 25 of sheet glass, a pair of disk rolls
1 placed in parallel are disposed rotatably with respect to the shaft portion 20. The disk rolls 1 may be
connected to a power generating device (not shown). In this case, the disk rolls 1 can rotate based on
the power generated by the power generating device. Then, a glass ribbon 30 in a molten state
sent from an upstream side of a conveying path is conveyed to a downstream side while 5 being
sandwichedbEYEEPHESHSPB? rotating roll portions 10. More specifically, in the example illustrated in

FIG. 2, the glass ripbon 30,is conc\!e ted d Wgr\év%g in a yvertical direction (direction indicf’:\ted an
arrow D illustrated il‘Bid! %??F]% L5 Ié%%é'ib%’ 2 %/vly while being conve%a(fﬁ/ the disk

olls 1. Atgueh S onFPal phelstielid iR UpBIEc FIC: 2 two or more gtk rols 1

IG.
may be set a & conveying path. e roll surface 12 may have a sur?ace portion

(non-contach RpMEiRMAL R85 MR ARY e he glass 15 ribbon g hatisAeing

conveyed in the production of sheet glass. More specifically, in the example illustrated InFIG. 2, for

exampe, baHigtid RpEianseEHirRorwitats trarissasbfurther outside of thegltaasgdphene30 in the

width direction of the glass ribbon 30, are non-contact portions. 20Further, the disk roll 1 can also be
used as a piilrgsoh smoothness that does not damage the gla

with which the roll surface 12 comes into contact,

dust-generatingpropertythatdoesnotcontaminate

ss ribbon 30
and a low

theglassribbon

30.

10 Particularly, inthe case of producing athinshee tglassof
high quality to be used in a liquid crystal display and a plasma
display, the roll surface 12 is required to have a highly clean
property. Thus, in the case where the roll surface 12 has the
non-contactportion,notonlyaportionoftheroll surface12that

15 comesintocontactwiththeglassribbon30butals othenon-contact
portion that does not come into contact with the gl ass ribbon 30
are also required to have excellent characteristics such as heat
resistance and low dust-generating property.

Inthisregard,theinventorsofthepresentinven tioncarried

20 outintensivestudies,andconsequentlydiscovered thataneffective
reductionofdust-generationwhilemaintainingthe heatresistance
is achieved by making the roll surface 12 dense wit hout changing
the composition of the roll surface 12 substantiall y.

Next,thediskrolllwithsuchexcellentcharacte risticsand

25 a method of producing the disk roll 1 (hereinafter, referred to
as "the present method of production”) are describe d. FIG. 3
illustratesmainstepsincludedinanexampleofth epresentmethod

9



that applies tension to the glass ribbon 30 so as to adjust a nominal thickness of sheet glass to be
produced. More specifically, for example, the pulling rolls composed of the pair of disk rolls 1 are used
for pulling the glass ribbon 30 formed of molten glass 25 that has overflowed from a pipe in the
overflow downdraw fusion method. At this time, the nominal thickness of a sheet glass to be produced
can be adjusted by the pulling speed of the glass ribbon 30 by the pulling rolls. Thus, in the

production ¥f RIREIGHERs ARdI5ialemhde Mamde B5EESRto contact with the gld¥sRBERAT 8 needs to

h h terjsti heat resist f withstanding 5 a high t |t
or ighr AEUUNEROIIG) bl AeTE P ISLSD 3 LD th coes ot GaPWAgE 4 zse rbbon

30 with Wh%nﬁ%es{ﬂ%%%ﬁggt&geﬁ%%gﬁ _Lgicpﬁontact, and a low dust-generating property that does not
S ribbon 30.

contaminate the glas articularly, in the case of producing a thin sheet glass of high

quality to be used |thﬂéi9§i§leﬁ%ﬁI%ké’b$§?do?ﬂ%%m'%§ gliglay, the roll surface 12 jg4egpirgg to

have a highly clean property. Thus, in the case where the roll surface 12 has the non-contact portion,

not only a peeisodhces HEwdatekksIthaassembled usin gthe plurality
ofdiskmembers11. Intheproductionofthedisk members11 first,
an aqueous slurry is prepared and a sheet-shaped bo dy (so-called
millboard) with a predetermined thickness is produc ed from the

agueous slurry.

10 The aqueous slurry is prepared so as to have a com position
correspondingcacompositionwhichthediskmembe rslltdoeproduced
shouldfinally have. More specifically, forexampl e, theaqueous
slurrycontainsclayinanamountrequiredforachi evingthecontent
of 5% by weight or more inthe disk members 11 moun ted onthe disk

15  roll 1.

Any kind of clay can be appropriately selected as the clay
withouta particularlimit,aslongasthe clay exh ibitsviscosity
and plasticitywhenitgetswetinthe surfacetrea tmentstep S102
describedlater,andonekindcanbeusedaloneor twoormorekinds

20 can be used in combination.

Further asheclay thatwhichhasgpropertyof beingsintered
by heating can be preferably used. Specifically, f or example,
refractory clay such as kibushi clay and Gairome cl ay, bentonite,
or kaolin can be used, and the refractoy clay can p referably be

25 used. Amongthem, the kibushi clay is preferred be causeithasa
high binder effect with sintering and contains less impurities.

Further theaqueousslurrycanalsocontainanin organicfiber

10



15 comes into contact with the glass ribbon 30 but also the non-contact portion that does not come
into contact with the glass ribbon 30 are also required to have excellent characteristics such as heat
resistance and low dust-generating property. In this regard, the inventors of the present invention
carried 20 out intensive studies, and consequently di s covered that an effective reduction of
dust-generation while maintaining the heat resistance is achieved by making the roll surface 12 dense

without chatiliAJ HeE AMIIERIRBINALANCIRRIGRRS substantially. Next, tHeARBKIRIESNth such

llent characteristics and 25 a method. of producing the disk roll 1 (hereinafter, d to as "th
orcsent me s SRR HSIEH A A0 DEGANBeA ML 5 Hharates main stops LI T h oxemple o

h -t ' inFlG. 3, th jpn includ
an assormiiy SR g e MR, 1o co woamont stth SHUTL 10 Besembly
step S100, gfe PIENINh LTS METBRRIRiAG CatGlisaH GGhand the disk roll 1isgssempled using the

plurality of disk members 11. In the production of the disk members 11, first, an aqueous slurry is

prepared agig dsrpebehanradiheénisers@dgd millboard) with a predetermined thickness is produced
from the aqueous slurry. 10The aqueous slurry is prepared so as to have a composition corre

sponding to a comyoresiietividudlp toedastpogmbanifisidlihée be produced should figatictiaee. More
specifically, for example, the aqueous slurry contains clay in an amount required for achieving the

content of SUchyas/aightammdilecin thelalsskiiembeessrbtkwounted on the disk 15vblilder can

bepreferablyused. Morespecifically forexample

amullitefiber, asilica-aluminafiber,andasili

amlumindfiber,

cafiber,which

10  haveexcellentheatresistance,canparticularlypr eferablybeused.
Anykindofafillercanbeappropriatelyselected asthefiller
without a particular limit, as long as the filler c ontributes to
theenhancementofthecharacteristicssuchasheat resistanceand
strengthofthediskmembers11. Onekindcanbeu sedaloneortwo
15 ormorekinds can be usedin combination. More spe cifically, for
example,aninorganicfillersuchasmica,wollasto nite,sepiolite,
silica, or alumina can be used. Among them, mica t hat exhibits
excellentcharacteristicssuchashighelasticity, aslipproperty,
abrasion resistance, and heat resistance can be pre ferably used.
20 Theuseofmicacanalsoenhancetheabilityofth ediskmembers
11 to follow the thermal expansion of the shaft por tion 20 inthe
disk roll 1. More specifically, the shaft portion 20 is made of
metal such as iron or iron steel, and hence, the sh aft portion 20
expands thermally when exposed to a high temperatur e and extends
25 in a longitudinal direction thereof. At this time, the thermal
expansionratioofthediskmembers1lislowertha nthatofmetal.

Therefore, the diskmembers 11 maynotfollowthe e
11

xtension ofthe



Any kind of clay can be appropriately selected as the clay without a particular limit, as long as the clay
exhibits viscosity and plasticity when it gets wet in the surface treatment step S102 described later,
and one kind can be used alone or two or more kinds 20 can be used in combination. Further, as the
clay, that which has a property of being s intered by heating can be preferably used. Specifically, for
example, refractory clay such as kibushi clay and Gairome clay, bentonite, or kaolin can be used, and

the refract &P REHELANHE rRPBREPHY I QIISKRSRPEIST, the kibushi clay iST5@RSHREBScause it has

high binder eff ith si ' d ins, | i ities. Further, th [ I
contain an TSI ROUSLT SChAVOHErS Sy 21l SPIR AAGTLSHRE fer can be approprately selocted as
the inorganic f'ber'wﬁmgﬁéﬁg‘@gﬁﬂ?ﬁ Hg]étn %%t%e%ﬁtm %%Sggan be a reinforcing W@gﬁﬂ@ that

I i
enhances the strength of t members ekind c e used alone or two or more 5 kinds
can be usegdhigeARRBIRIY  ecrystalwatertoeffectcrysta ltransformation

5 whenheatedandexpandsinadayerdirectionatth atime. Therefore,

inthecasewherethediskmembersllcontainmica,

thediskmembers

11 can follow the thermal expansion of the shaft po rtion 20 due
to the expansion in the layer direction of the mica
As mica, for example, white mica, black mica, or g old mica

10 canbeused. Amongthem,whitemicacanpreferably beusedbecause
itcaneffectivelyenhancetheabilitytofollowth eabove-mentioned
thermal expansion.

Further,theaqueousslurrycanfurthercontainan assistant
for enhancing the characteristics such as formabili ty. As the

15 assistant, for example, an organic material capable of being
eliminated from the disk members 11 when the disk m embers 11 are
sintered, or an inorganic material can be used. As the organic
material, an organic binder such as pulp and fibers or particles
of a synthetic resin can be used.

20 Anaqueousslurry prepared as amixture ofsuchma terialsis
formed into a sheet shape and dried, whereby a mill board can be
produced. Themillboardcanbepreferablyobtained byapapermaking
methodusingapapermakingdevice. Thethicknesso fthemillboard
can be set to be a desired value corresponding to t he thickness

25  of the disk members 11, and can be settobeinar ange of 2 to
30 mm, for example.

Then, a part of the millboard is punched out to fo rm a disk

12



More specifically, for example, an artificial inorganic fiber such as a ceramic fiber, a glass fiber, or a
rockwool fiber can bepreferablyused. More specifically, forexample,analuminafiber, a mullite fiber, a
silica-alumina fiber, and a silica fiber, which 10 have excellent heat resistance, can particularly
preferably be used . Any kind of a filler can be appropriately selected as the filler without a
particular limit, as long as the filler contributes to the enhancement of the characteristics such as heat

resistance SMAP&rBRGIHRYRSRFIOHIEHBRIY B BRINGIREan be used alond&HREMEBPHore kinds
can be used in combination. More specifjcally, for example, an inorganic filler sych as mica,
wollastonit ,1s§%ﬁ8895nh@?%r8ﬁﬂﬁwg{b§ﬁ%% Qé@(.)a\mong them, mica thépgéi?w%eég?égllent
characteristics ' Gty lj rasion resistance, and resistance can be
preferablyﬁe%?gz%]nﬁiéné%%%?%c% tg]%%a%(g elohgfa{llﬁl%eaﬁlg%%ility of the di sk mgrﬁ%tg sj? ﬁil to follow the

thermal eXpa”Sio%?m@r%ﬂ%fkﬁgﬁgﬁﬂr%ﬂmﬂﬁrgﬁﬁ@ﬁiIi'b More specifically, th@a?ﬁ?&lBWéi&” 20 is

made of metal such as iron or iron steel, and hence, the shaft portion 20 expands thermally when
expossd tony hisindeseratlireapnsedirits’hindisiongdiiiaat direction thereofs Apthisiigre, the
thermal expansion ratio of the disk members 11 is lower than that of metal. Therefore, the disk
members Idbramendyqliove tivegexte rsimiliod dhe witatyrastiner20, and the pluralifngicdislaembers 11
constituting the roll portion 10 may be separated from each other. In this regard, mica has an
extremely thinusgdresttbetdisk anehbedd 1o Tdleaseterygiaondier to effect crystadldarerafenadtion 5
when heated, and expands in a layer direction at that time. Therefore, in the case where the disk
members IHagicitannicztede anskthRynirideIctan asitb AP thermal expansiorPERtBY dAaft portion
20 due to the expansion in the layer direction of the mica. As mica, for example, white mica, black
mica, or gAGFRIERABEHAB SRR EPNAIHBAT BHGh, dontRentiR8H I preferably be uséii®B@uge it can
effectiyely enhance the ability to follow the abgve-mentioned thermal expansion. Further, the

RS m i it 5%

aque%(aus slﬁ'm?@&ﬁ U gi ﬁrplé ﬁjsetQﬁWcﬁ ﬁ]g the characteristic§ QlfJHP‘Ie rmability.
As the member 11. More specifically, althoughthe sinteri ngtemperature
iIsnotparticularlylimited,itcanbeset,forexa mple,inarange
of 300°C to 1,000°C, preferably in arange of 400°C to 900°C, and
morepreferablyinarangeof500°Cto800°C. Alth oughthesintering
15 time is not particularly limited, it can be set, fo r example, in
a range of 1 to 24 hours.

In the case of producing the sintered disk member 11, an
assistant such as an organic material contained in the millboard
can be eliminated by the sintering. As aresult, t he disk member

20 11madeofasinteredinorganicmaterialcanbeobt ained. Further,
inthesintereddiskmember11,gapsderivedfromb urningofapart
of the materials involved in the sintering are form ed.

The disk member 11 can also be produced by molding . More
specifically, the disk member 11 can be produced, f or example, by

25  pouring the slurry prepared as a mixture of the abo ve-mentioned
materials into a mold with a predetermined shape co rresponding to
theshapeofthediskmemberl1l,followedbysuctio nanddehydration.

13



15 assistant, for example, an organic material capable of being eliminated from the disk members 11
when the disk members 11 are sintered, or an inorganic material can be used. As the organic material,
an organic binder such as pulp and fibers or particles of a synthetic resin can be used. 20An aqueous
slurry prepared as a mixture of such materials is formed into a sheet shape and dried, whereby a
millboard can be produced. The millboard can be preferably obtained by a papermaking method using

a papermakii§eEviBE. SHEREs Qi RolteAdiSHISAARBIAFE set to be a desired VA& &Mesponding
to the thickness 25 qof the disk members 11, and can he set to.be in a range of 2 to 30 mm, for
example. TG 2B 9 DR BUeb SO aisk. shape, ant e AR out disk
body is Obt(?ghegléé géep j ber 11. A through-hole for allowing the shaft portion 20 to be inserted
for assembly is formed ‘at the center of the disk member 11. Further, a disk that is punched out from
the millboard, follopggh > R BSNSR MBS SR BISSAiaRtiherdisk member 11, o2 digle pbtained by

punching out a millboard without sintering can also be used as the disk member 11. The sintering
conditions gednatrBRticmGHEDItaeiBRABRNEATHBE changed appropriately jgsaseprgange with the
conditions such as the specification of a 10 sintering furnace, and the bulk density and the size of the
disk membgreliblibore e e Oftzaitpnigiligahehploeasitytefing temperature is not particalemblnted, it can
be set, for example, in a range of 300C to 1, 000C, preferably In a range of 400C to 900C, and more
preferably taaatsopesin&06d. tAIS00G0shaags thesgintering 15 time is ndepagmuidrtiolsited, it can
be set, for example, in a range of 1 to 24 hours. In the case of producing the sintered disk
member 1RBraneipasiantasyiinie aaodierc mbeeharantained in the millb&dapreses@iivninated by
the sintering. As a result, the disk member

in accordance with the conditions such as the speci fication of a

10 sintering furnace, and the bulk density and the siz e of the disk
member 11. More specifically, althoughthe sinteri ngtemperature
iIsnotparticularlylimited,itcanbeset,forexa mple,inarange
of 300°C to 1,000°C, preferably in arange of 400°C to 900°C, and
morepreferablyinarangeof500°Cto800°C. Alth oughthesintering

15 time is not particularly limited, it can be set, fo r example, in
a range of 1 to 24 hours.

Thediskmemberl lthusobtained(disknemberlla ftersintering
inthe case of performing sintering) contains 5% by weightormore
of clay. The content of the clay is preferably set to be 10% by

20  weight or more and more preferably 15% by weight or more.

Inthe case where the contentofthe clayisless than 5% by
weight,theeffectofthesurfacetreatmentinthe surfacetreatment
step S102 described later cannot be obtained suffic iently. In
contrast, the effect of the surface treatment can b e obtained

25  sufficiently by setting the contentofthe clayto be 5% by weight
ormore, andthe effectcan be obtained more positi vely by further

increasing the content.
14



20 11 made of a sintered inorganic material can be obtained. Further, in the sintered disk member 11,
gaps derived from burning of a part of the materials involved in the sintering are formed. The disk
member 11 can also be produced by molding. More specifically, the disk member 11 can be produced,
for example, by 25 pouring the slurry prepared as a mixture of the above-mentioned materials into a
mold with a predetermined shape corresponding to the shape of the disk member 11, followed by

suction and dehyd? &S FOFHIGNhENSURREE BRLIHBRERNSRE] is impregnated withd B8G'&urry and

dried, whereby the disk 1] containing the cl Iso be produced. The molded di sk
momber 1 P8 DR IARSE BIRACE AHEF SSALLIBIE Reving the ploraiiy GEHUR Timbers 11 is

assembledréqﬁihga &%%wﬁgﬂ%g’é%?ﬁ%@ﬁm disk members 11 cag %ﬁ?ﬁﬂ%ﬂﬂ red. Also in

those cases, the sintering con P Jlarly limited, and they can be change

appropriatelp in; | Eﬂﬁw‘/‘éﬁ it pecification of a 1Q sipten ace, and
the bulk dee#él J%&%Qfﬁgyge@%he disk@rﬁiﬁiﬁiﬂﬂ%ﬁ%ﬁeciﬁcauy, althougr%{%gtgiﬁ%{gr%y
tempesaturgdsyhebPREE HRdlp Amdeas srsTdiaisgudos Byrample, in a range of2@i dp1dsa00C,
preferably in a range of 400C to 900C, and more preferably in a range of 500C to 800C. Although the
sintering 13\thvaa thenod maiticod ity diayietc deckvbecsstwelgttample, in a ranggbleingutburs.

The di sk member 11 thus obtained ( di sk member 11 after sintering in the case of performing
sintering) casthie®eeurigneeighboeakmeg, dieltyrnTdiooarftera of the clay is prefecéblyaset tioebe 10% by
20 weight or more and more preferably 15% by weight or more. In the case where the content of
the clay is ReRAIRAIPB TS Hyewdiyhtityhef siicimgmessiddcd ereatment in the surfaéelrdatheent step
S102 described later cannot be obtained sufficiently. In contrast, the effect of the surface treatment
can be obt&ﬁ‘ié%?ﬁ%hfﬁéﬂlrﬁwwr‘s%@dM\dthwté‘%é?ﬁé'ﬁttt}@&he clay to be 5% by wHi§Iftigh fAbre, and the

effect can be obtained re positively by further increasing the content.
16 Qi Bogively by f g

1 may not e Icien ormance.

Thus, the content of the clay in the disk member 1 1 can be
set, for example, in arange of 5to 75% by weight, preferably in
arange of 10 to 75% by weight, and more preferably in arange of
15t075%byweight. Further,forexample,thecon tentoftheclay

15 issetdbepreferablyinerangeoflXo45%by weightandparticularly

preferably in a range of 15 to 40% by weight.

Further, theamountoftheinorganicfiberandthe fillerto
be contained in the disk member 11 can be appropria tely set in
accordancewiththekindsofthosematerialsandth echaracteristics

20 requiredofthediskrolll. Morespecifically,th econtentofthe
inorganic fiber is set to be, for example, preferab ly in a range
of 0 to 50% by weight and more preferably in a rang e of 5to 40%
by weight. Further, the content of the filleris s et to be, for
example preferablyinarangeofto80%byweigh tandmorepreferably

25 in arange of 30 to 60% by weight.
Inthe assembly step S100, the plurality of disk m embers11

thus produced are fitted by insertion onto the shaf t portion 20
15



On the other hand, the upper limit of the content of the clay can be appropriately set in accordance
with the characteristics required of the disk roll 1. More specifically, the content of the clay is preferably
75% by weight or less, more preferably 45% by 5 weight or less, and particularly preferably 40% by
weight or less. When the content of the clay exceeds 75% by weight, problems such as the occurrence
of breaking, the formation of cracks, and the separation of the plurality of disk members 11 are likely to

be caused HYERESRHY PYrtion B wite RILTALY PR N oll 10 1 may not eXifibil SIAGERMt
f . Thus, t tent of the clay in the disk ber 11 t, for. le, i
Fange of 5 BOPAB)RBEC OB THEIIGRRI 10 t0 75% by weighUARARIBFE Tbreray in
d: r &ré?ﬁ-g %lggl rﬁ’i‘ jcontent of the clay 1%§ s%é%bﬁ.' referably in
%aﬁéﬁt‘ézrtlcd ﬁ § % E

range of 1 % by wei
a range of @%%ﬁ@%boy%glgﬁﬂ pa arly prefera ly in a range of _15 to 40% by wéight.
Further, heamabAlYeIRABRILC PG FeCCBIR MR Rereontained in the digk meuiRiddy can be

appropriately set in accordance with the kinds of those materials and the characteristics 20 réquired of
the disk rolide pAgrersrerjbsally pfociseatamehtbadeeapeic fiber is set to be, fer gpalales preferably
in a range of 0 to 50% by weight and more preferably in a range of 5 to 40% by weight. Further, the
content of t@afilitikeiatiiehethibeparoimlesazetesably in a range of 0 tod/Er¥h&ywvalgit and more
preferably 25 in a range of 30 to 60% by weight. In the assembly step S100, the plurality of disk
members 1df thsis perdbess Hierfaiebenixed svtibrihentianige sRaft portion 20 successiviedyntisrther, the
plurality of disk members 11 stacked along the shaft portion 20 are tightened in the longitudinal
direction ol2AwERaH! SOMORESSIBY AflerngiopfiedamittiiRe. Then, the pluralitplodidieRrtdmbers 11
under compression are sandwiched by 5 the pair of flanges 21 provided at both ends of the shaft
portion 20 R fixed further with the pair of nuts 22. However, the plurality of disk members 11 may be
fixed with the flangﬁ]s 21 and the nuts 22 without cchmpression zf-lfter being fitted onto thoer r%ré:éfto Portion

20. 10 us, the disk roll 1 having the roll portion 10
thepluralityofstackeddiskmembersllcanbeass embled. Theroll
portion 10 are hardened more and made denser, compa red with each
disk member 11 before assembling, by compressing an d fixing the

plurality of disk members 11.

15 The roll portion 10 is not limited to the one that has the
plurality of stacked disk members 11 as described a bove.
Specifically, the roll portion 10 can also be, for example, one
cylindrical molded body containing 5% by weight or more of clay.
Further, the roll portion 10 can be configured in s uch a manner

20 thatapluralityofcylindricalmoldedbodiesconta ining5%byweight
or more of clay are stacked along the shaft portion 20.

Suchacylindricalmolded bodycanbe produced, fo rexample,
by molding, using materials mainly containingthe a bove-mentioned
inorganicmaterials. Inthiscase,therollportio n10isproduced

25 asacylindrical molded body by pouring the slurry prepared as a
mixture of the above-mentioned materials into a mol d with a
predeterminedshapecorrespondingtothe shape oft herollportion

16



10Thus, the disk roll 1 having the roll portion 10 formed of the plurality of stacked disk members 11
can be assembled. The roll portion 10 are hardened more and made denser, compared with each disk
member 11 before assembling, by compressing and fixing the plurality of disk members 11. 15The roll

portion 10 is not limited to the one that has the plurality of stacked disk members 11 as described
above. Specifically, the roll partion 10 can also be, for example, one cylindrical molded body

containing 598

manner 20 that a

lurality. of cylindrical molded ' taining 5% b ight f cl
Stacked alGHENOBHEAR SUREGHEAIE TMOT&h & UHIeHdHF il body can be prabitogh 165 xampe.
. ! \ (o ) tioned i . ) n thi ’
the ol por e oD B Y R BRI o) pouring the e gy THiS e as &
mixture of @]Grﬂbg?{aﬂ%ﬂﬁiméﬂﬁﬁ@@lﬁIiﬁwt%mma predetermined shm%qﬂgg[‘%gpnding to

by molding

the shape of thé roll portion 10, fo

Uapksd Ry SHRTGRAAGVETRIRD, IRVYSE portion 10 can be cBSfgtiled W¥uch a

owed by suction and dehydration. In this case, the slufry may

contaig clayieinee moleipgubtdther, the surface of the cylindrical molded body formed by molding is
impregnated with clay slurry and dried, whereby the roll portion 10 containing the clay 5 can also be
Furiveiheiheheotbp pdicio 1 QTeanadssolie am inorganic fiber molded bodyicdib&ining clay
between fibers. More specifically, the roll portion 10 can be, for example, a sheet-shaped inorganic
fiber moldeu dlddymotyanmitajulayclthetar ébiipesoMuresound the shaft 1pgufiiat2hence or a
plurality of times.

produced.

rollportion10canbe,forexample,asheet-shaped

inorganicfiber

molded body containing clay between fibers wound ar ound the shaft
10  portion 20 once or a plurality of times.

Inthiscase,therollportion10canbeproduced, forexample,
by impregnating an inorganic fiber molded body with clay slurry.
Specifically, for example, inorganic fiber paper is impregnated
withclayslurry,andthen,theinorganicfiberpap eriswoundaround

15 theshaftportion 20, wherebytherollportion10c anbe produced.
Further, for example, inorganic fiber paper contain ing the clay
is produced by subjecting slurry containing clay to papermaking,
andthen therollportionl0canalsobeproduced usingtheinorganic
fiber paper. Further,aninorganicfiberblanketi swound around

20 the shaft portion 20, and then, the inorganic fiber blanket is
impregnatedwithclayslurry,followedbydrying,w herebytheroll
portion 10 can also be produced.

Those cylindrical molded bodies and inorganic fibe r molded
bodiescanalsabesintered. Furthergheat-resis tantollequipped

25  withtheroll portion 10 having the plurality of di sk members 11,
cylindrical molded bodies, or inorganic fiber molde d bodies as
described above is assembled, and thereafter, ther oll portion 10

17



In this case, the roll portion 10 can be produced, for example, by impregnating an inorganic fiber
molded body with clay slurry. Specifically, for example, inorganic fiber paper is impregnated with clay
slurry, and then, the inorganic fiber paper is wound around 15 the shaft portion 20, whereby the roll
portion 10 can be produced. Further, for example, inorganic fiber paper containing the clay is produced
by subjecting slurry containing clay to papermaking, and then, the roll portion 10 can also be produced

us ing the iFORGARR RB & HERT: FWHRS’, dreHBHRPiEABELblanket is wound arouffii2HIRLEnaft
tion 20, and then, the i ic fi blanket is, i ted with clay sl followed by drying,
hereby (eSS D PG R S OBGEL Hhose cylindrical moded SHRB SR ganic fver
lded bogd]j ' - i stant roll [ i [l porti
10 naving D oA R e e A ot boties. or ol oSS Sioidedt bod
as describqq@gﬂygrjﬁ@ééﬁm{q@% gﬂgr{g%eaqﬁgmém [iRfortion 10 can also be é@tg%dthl:ew'ther, the

er molded bodies
roll portion 10 can also be sintered after the roll portion 10 is subjected to surface treatment’in the

surfacg tre@&msebﬁﬁmg@a%pﬁéﬁﬁabwimééommwﬂw@, the sintering coihtipisnasiaet
an

particularly limited, they 5 can be changed appropriately in accordance with the conditions such as
the specificaitre spadivetiog dtarserranpfinedoe kaaenkity and the size of theegyliRdiéerdityolded body
and the inorganic fiber molded body . More specifically, although the sintering temperature is not
particularlydimiteelsiit eafiircygindioca xaoide hody esngbel 0 of 300C to 1,000 rpeefetidy in a range of
400C to 900C, and more preferably in a range of 500C to 800C. Although the sintering time is not
particularlymeidedbaddarMeyr esperifiealbnatiieoug bthapigécof 1 to 24 hours. InftReteMpgiRiWRp S101,

the roll surface 12 of the disk

isnotparticularlylimited,itcanbeset, forexa

mple,inarange

10 of300°Cto 1,000°C, preferably in a range of 400°C to 900°C, and
morepreferablyinarangeof500°Cto800°C. Alth oughthesintering
time is not particularly limited, it can be set, fo rexample, in
a range of 1 to 24 hours.

In the grinding step S101, the roll surface 12 of the disk

15 rolllassembledintheassemblystepS100isgroun d. Specifically,
apartoftherollsurface 12inadrystateisscr apedoff,whereby
therollsurfacel2issmoothenedandthediameter oftherollportion
10 is adjusted.

For example, as illustrated in FIG. 1, the diamete r of the

20  roll portion 10 in the longitudinal direction can b e adjusted to
beconstant. Thegrindingmethodisnotparticular lylimited,and
forexample,agrindingdevicesuchasaturningma chineoragrinding
tool such as sand paper can be used.

GrindingconductedinthegrindingstepS101isco nventionally

25  performedforfinishingtherollsurfacel2. Thus, thegroundroll

surface 12 is smoothened more satisfactorily compar ed with that

before grinding.
18



15 roll 1 assembled in the assembly step S100 is ground. Specifically, a part of the roll surface 12 in a
dry state is scraped off, whereby the roll surface 12 is smoothened and the diameter of the roll portion
10 is adjusted. For example, as illustrated in FIG. 1, the diameter of the 20 roll portion 10 in the
longitudinal direction can be adjusted to be constant. The grinding method is not particularly limited,
and for example, a grinding device such as a turning machine or a grinding tool such as sand paper

can be used. GrinGIRY ¥Rk RedBVANIERINBRRT SRS SRR SR entionally 25 perfdHREQWr finishing

the roll surface 12. Thus, the ground.rol| surface 12 js smoothened more satisfgctorily compared with
that before'BEmW .stuéle Mr%{ﬁ 0" X%O&esent invention caH%&’ﬂﬁ]ﬁp fsive

dios. considari | _ o . o
et of e B e R B, o docidea o WSL AR RS surface
treatment Siep4E L2 ARSEHRE IRRIANIASIA/BIMBRE dBisaMp Step. In the suifags,jigatment step

S102, the roll surface 12 ground in the grinding step S101 is subjected to surface treatment in which
the roll suriageate ifeifaanbsReb02 Wl selewEsally, 10 in the surfacqrepakR@Mdfirst, the
dried roll surface 12 after grinding is wetted. More specifically, the roll surface 12 in a dry state is
newly impregspated with liquid. Any kind of liquid can be appropriately selected and used as the liquid
without a particular limit, as long 15 as the roll surface 12 can be impregnated with the liquid. One kind
can be used alondhesorfacateaiimnissiap Hr0sdwnlurbination. Specifically, palagsolrehts such
as water, ethanol, and acetone can be used preferably. Among them, water can be used particularly

preferably itiedintbngstexylidlissideatadtesygregicize clay reatmentinwhich
the roll surface 12 is smoothened in a wet state. Specifically,
10 inthe surface treatment, first, the dried roll sur face 12 after

grinding is wetted.

Morespecifically,therollsurfacel2inadryst ateisnewly
impregnated with liquid. Any kind of liquid can be appropriately
selectedandusedastheliquidwithoutaparticula rlimit,aslong

15 astherollsurfacel2canbeimpregnatedwiththe liquid. Onekind
can be used alone or two or more kinds can be used incombination.
Specifically, polar solvents such as water, ethanol , and acetone
canbeusedpreferably. Amongthem,watercanbeu sedparticularly
preferably since water is easy to handle and can pl asticize clay

20 effectively.

The roll surface 12 containing 5% by weight or mor e of clay
can be plasticized by being wetted. Specifically, fine particles
constituting the roll surface 12 are hardened and b ound strongly
inadry state. However, they become softand can be deformedand

25 moved relatively easily in a wet state.
InthesurfacetreatmentstepS102 anexternalo rceisfurther

applied to the wet roll surface 12 to smoothen the roll surface
19



20effectively.

The roll surface 12 containing 5% by weight or more of clay can be plasticized by

being wetted. Specifically, fine particles constituting the roll surface 12 are hardened and bound
strongly in a dry state. However, they become soft and can be deformed and 25 moved relatively

easily in a wet state.

In the surface treatment step S102, an external force is further applied to the

wet roll surface 12 tg smoothen the roll surface 12. Specifically, for example, the wet roll surface 12 is

rubbed to aply REHECR QY RraBRIGSOSNSIIEHH
tituting the rall surface 12 can b d along the roll surface 12. A It, th
SRR Aoty TR i e e reduced.  SpoctiGNSA A S mble. the fine

particles c
concavity

Su

Il surface 12.

Thst% e fine

smoothened

particles constitutiﬁlﬂ&ggg%éﬂﬁ%ﬁ%%ﬁma égggﬁjgﬁ)‘gv%gg%re moved along the rpélngggggg 12 and

buried in the concave portions o

effectively. (). FEuethes, By

y the roll surface 12 can

Adaresta press;iae roll surface 12, tl;algﬁiﬂ%ggﬁggﬁyconstituting

the roll surface 12 can also beilled up more densely. Specifically, the fine particles can’'move while

being shifteghfreaneasiodieendneseheallisudashd 2edhesefore, the fine particles can be
rearranged and buried again 15 so as to be di sper sed uniformly by a load under an appropriate pre s

sure . As a result, $petiiicalliizios d2eapldaivedite panseestenively.

Accordinglytiiotthg present

method of production, the surface treatment as described above is performed as finishing of the roll

surface 12 aftereyripaifignsvhetbeydisuolasaridtaréiewedoathened

10

15

20

25

surface 12 and buried in the concave portions of th

12, whereby the roll surface 12 can be smoothened e
Further, by applying a force to press the roll sur

the fine particles constituting the roll surface 12

filedupmoredensely. Specifically,thefinepar

while being shifted from each other on the wet roll

Therefore, the fine particles can be rearranged and

soastobedisperseduniformlybyaloadunderan

As a result, the roll surface 12 can be made denser
Accordingly,inthepresentmethodofproduction,

treatmentasdescribedaboveis performedasfinish

surfacel2aftergrinding,wherebytherollsurface

effectively and can be made denser.

FIG.4illustratesanexampleofanembodimentpre

realizing the above-mentioned surface treatment.

illustrates a cross-section of the roll portion 10
linelV-1VothediskrolllillustratednFIG 1

of a substrate 40 used for the surface treatment wi
the roll portion 10.

AsillustratedinFIG. 4,inthisexample, the wet
20

ong the roll
eroll surface
ffectively.
face 12,
can also be
ticlescanmove
surface 12.
buried again
appropriatepressure.
effectively.
thesurface
ing oftheroll

12issmoothened

ferablefor
F IG. 4
taken along a
andacross-section

th respect to

substrate



20 effectively and can be made denser.

FIG. 4 illustrates an example of an embodiment

preferable for realizing the above-mentioned surface treatment. FIG. 4 illustrates a cross-section of the
roll portion 10 taken along a line IV-IVof the disk roll 1 illustrated inFIG. 1, and a cross-section 25 of a
substrate 40 used for the surface treatment with respect to the roll portion 10. As illustrated in FIG. 4,

in this examﬁ)le, the wet substrate 40 is pressed against the rotating roll surface 12, whereby the
above-merftidiRBrEgHaLAHRIH N FORRIRSHUEERCS Ay, the roll portion 10 Y& D%ihe
direction in

of rotation.

preferred that

the state inwhighrihes Syastats #9ds Rlarecralong

dina

oo 3 R A L S s e AN e
against therBﬂtggp@Othéei%?fé il&a?gg% iépg] aﬁgé%dgmﬁ@tamed. At this time, as ”,#%E%ﬁ)ﬁ/ ulé IG. 4, itis

e subs be p ong the ro

surface 10 12. Although
tttg@ m'g:gmferential direction opf]gppd'&l{iéHrface 12,

rates only

the substrate 40 can also be placed along the longitudinal direction of the ro 11 surface 12 . Thus, the
roll sugacest?4s sotatee vdrilefging. in contact with the wet surface 41 of the substrate 1540.

Herein, any kind of substrate can be appropriately selected and used as the substrate 40 without a
particular limit, as Tighasdhebsiast4tpreaivbslympegnaiastiwith liquid in an amoudiguiesudied for
wetting the roll surface 12, and a friction force required for 20 smoothening the roll surface 12 can be
applied to thewallesusfparEsted against the rotating roll surfa

10

15

20

25

state is maintained. At this time, as illustrated
ispreferredthatthesubstrate40beplacedalong

12. AlthoughFIG dillustratesonlythestatein
40isplacedalongthecircumferentialdirectionof

12, the substrate 40 can also be placed along the |
directionotherolsurfacel2. Thustherolls

while being in contact with the wet surface 41 of t
40.

Herein, any kind of substrate can be appropriately
and used as the substrate 40 without a particular |
asthesubstratecanbeimpregnatedwithliquidin
forwettingtherollsurface 12, and afriction for
smootheningtherollsurface 12 can be appliedtot
12.

Specifically, for example, a fiber substrate or a
substrate capable of retaining liquid such as water
as the substrate 40. Specifically, for example, in
performingsurfacetreatmentusingwater,awater-c
substrateorporoussubstrate,composedofahydrop

can preferably be used.
21

ce 12, andthe
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Specifically, for example, a fiber substrate or a porous substrate capable of retaining liquid such as
water can be used as the substrate 40. Specifically, for example, in the case of 25 performing surface
treatment using water, a water-containing fiber substrate or porous substrate, composed of a
hydrophilic material, can preferably be used. Further, for example, the substrate having the
surface 41 with roughness (such as concavity and convexity) for grinding that comes into contact with
the roll surface 12feiN5E (eyRRiRepLReia EH 24RELSMly, for example, the BRAHNEMO with the
surface 5 41 to which an Zlbrasive IS F?ondgd can he Lilsed.. Specifically, for exa '{@:ﬁ}?& sheet-shaped

substrate HQMHB%?,E{%‘& SNl g P&‘H &g 98P§%'&Y|)1§,rgﬂch as a sand papé}, Ct?é@‘aspreferably.

Further, as. | in. ' ibility, which I he roll
Curnce 12 AR i oot ahah L oY Eorate such

as woven fairie sagioiyour B AR AHA SRERLRNAPGH Porous substrate (fqp gxamplgcpamed

molding) made of a synthetic polymer having flexibility can preferably be used. Further, the
sheet-shapegisubsicataribbtisiexamRird sardpanenstavisgdhe 15 surface 41 withIKpyghness for
grinding as described above can also preferably be used. As illustrated in F I1G . 4, the surface
treatment canahles deimeed shdisraslyirfiatenibying wiatifigéhe roll surface 123nivhitedhrneeksubstrate
40 is placed along the roll surface 12. Specifically, 20 first, the wet substrate 40 covers a part of the
roll surfacefd2gandihgnsechths roannfpepd? can be wssttedrefficiently by contrdieabiglease of liquid
(moisture) from the substrate 40, and the roll surface 12 that gets wet once can be effectively
prevented from bemtjtiabdadiiatrasrlitidGiie herswistiatade 12 and the wet subsfdtavdngface 41

rub against each other while being pressed against each other

flexibility, which can be placed along the roll sur face 12, can

10 preferablybeused. Specifically forexampleas heet-shapedfiber
substratesuchaswovenfabricandnonwovenfabric andasheet-shaped
poroussubstrate (forexample,foamed molding) made ofasynthetic
polymer having flexibility can preferably be used. Further, the
sheet-shaped substrate 40 (for example, sandpaper) having the

15 surface4lwithroughnessforgrindingasdescribed abovecanalso
preferably be used.

AsllustratednFIG 4 thesurfacetreatmentca nbeperformed
extremely efficiently by rotating the roll surface 12 while the
wetsubstrate40isplacedalongtherollsurfacel 2. Specifically,

20 first, the wet substrate 40 covers a part of the ro [l surface 12,
andhence therolisurfacel2canbewettedeffici entlybycontrolled
release of liquid (moisture) from the substrate 40, and the roll
surface 12 that gets wet once can be effectively pr evented from
being dried again.

25 Further,thewetrollsurfacel2andthewetsubst ratesurface

41 rub against each other while being pressed again

appropriately, whereby the fine particles constitut
22

st each other

ing the roll



appropriately, whereby the fine particles constituting the roll surface 12 can be moved effectively. As a
result, the unevenness present on the roll surface 12 before the surface treatment collapses to be
reclaimed, whereby the roll surface 12 can be smoothened and made dense as described above.
5Further, in the surface treatment step S102, two-stage surface treatment can also be performed.
Specifically, in this case, the surface treatment is performed by carrying out a first step of wetting the

roll surfaceSYS 6 LA RE TG ESH e eI e:ikond step of smoothAFHRERRESSI surface
12. 10In the first step, th [l surf 21 dry state i ly i ted with Jiguid. Amethod of
mpregnat RETE VOO B AR RO B6hhcutarty limitod. For SCAMBED R of

o liqu | ) : h bringi
sorays RSP GBS 4R A Y aich 2 o orer gnayuf ono

taining Tiqu

nto contact with the roll surface

e used.

The treatmgpida ths, bk starLabalpahs rerformed while the roll portion 10 is being rotated.

Specifically, for example, liquid is sprayed onto the rotating roll surface 12 or the roll 20 portion 10 is
rotateg while the subgHaiefbpieiipBpsiielaiisiaridis ressed against the faisifreR 12,
whereby the roll surface 12 can be wetted. Needless to say, the roll surface 12 can be wetted without

rotating thersitipertiani Qldothe saipsenodnSgranficistgpntheroll surface 12 is giastberted. 25
Specifically, an external force is applied to the roll surface 12

10

15

20

25

surfacetreatmentisperformedbycarryingoutafi
the roll surface 12 ground in the grinding step S10
step of smoothening the wet roll surface 12.
Inthefirststep,therollsurfacel2inadryst
impregnatedwithliquid. Amethodofimpregnating
12 withliquidis notparticularly limited. Forex
of spraying liquid onto the roll surface 12 with a
such as a sprayer and a method of bringing the subs
preliminarily retaining liquid into contact with th
12 can be used.
The treatment in the first step can also be perfor

theroll portion 10 is being rotated. Specifically
liquid is sprayed onto the rotating roll surface 12
portionl0isrotatedwhilethesubstrate40prelim
liquid is pressed against the roll surface 12, wher
surface 12canbewetted. Needlesstosay,therol
be wetted without rotating the roll portion 10.

Inthesubsequentsecondstep therollsurfacel?
Specifically, an external force is applied tother
wetted previously in the first step, whereby the ro

issmoothened. Specifically,forexample,asdescr
23
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wetted previously in the first step, whereby the roll surface 12 is smoothened. Specifically, for
example, as described above, the roll portion 10 is rotated while the substrate 40 is pressed against
the wet roll surface 12, whereby the roll surface 12 is smoothened. Herein, there is no particular
limit on the substrate 40 used in the second step, as long as the roll surface 12 can be smoothened 5
and made dense as described above when the substrate is pressed against the rotating roll surface

12. SpecifitAiporgPeiaiprigindiiethestiiiplefQtrate 40 can preferablyBEESSEH2AMAR case,
during the second s he sheet-shaped substrate 40 is pressed against the wet roll surface 12, and
the roll porﬁ%%\/\i g f%{ﬁ[%%e OOfﬂF‘e“ﬁBé( %ﬁgﬁ%@%ﬁe@ placed along the cir ﬁﬁf@?@ﬁﬂgpﬁfﬁaction of
the roll surface, wh f ' Further, for example,

sheet-shaped subﬁfﬁﬁ@%ﬁ%@g %‘i&lgr af:ﬁerﬁﬂbqvﬁtﬁ%rness for grinding on th%lt%ﬁﬁggg(%hat
comes intojcentact w1l SHRSH L folfisiRRR $andpaper, can 15 preferablyshe uedhogheuse of

the substrate 4 0 having such a grinding ability enables the fine particles constituting the roll surface

12 to lpe mavachaaWhysipsbagpiesirptvelh asnpriPed ah@idtrdeonsequently, g prlssitpce 12 can

be smoothened and made dense effectively. 20Further, in the surface treatment step S102, the roll
surface 12 ajjestaiigrortanddliciatiagen angmasifioaiyential direction is subjefiedxantipe,
above-mentioned surface treatment, and subsequently, a repeated surface treatment in which the
surface trethiesheds geafurdsed sttt et Qo@njore ttirabtidreos ¢he roll portion 25d10ritkiscas®itched to an
opposite direction may be performed. Such repeated treatment can also be performed at least once.

during the second step, the sheet-shaped substrate

againstthewetrollsurface 12,andtherollporti

40 is pressed

onlOisrotated

10  whilethesubstrate4Qisplacedalongthecircumfe rentialdirection
of the roll surface, whereby the roll surface 12 is smoothened.
Further, for example, the sheet-shaped substrate 4 0 having
thesurface4lwithroughnessforgrindingonthes urfacethatcomes
into contact with the roll surface 12, such as sand paper, can
15 preferablybeused. Theuseothesubstratedtha vingsuchegrinding
ability enables the fine particles constituting the roll surface
12 to be moved and buried again effectively as desc ribed above.
Consequently, therollsurface 12 canbe smoothened and madedense
effectively.
20 Further,inthesurfacetreatmentstepS102,ther ollsurface
12oftherollportion10rotatinginonecircumfer entialdirection
is subjected to the above-mentioned surface treatme nt, and
subsequently, a repeated surface treatment in which the surface
treatmentisperformedwitharotationdirectionof therollportion
25 10beingswitchedtoanoppositedirectionmaybep erformed. Such
repeated treatment can also be performed at least o nce.
Specifically, inthis case, first, the surface tre atment of

24



Specifically, in this case, first, the surface treatment of smoothing the roll surface 12 in a wet state is
performed while the roll portion 10 is rotated in one circumferential direction (for example, direction

indicated by an arrow R illustrated in FIG. 4) . The surface treatment may be performed in two stages
as described 5above. Next, the rotation direction of the roll potion 10 is switched to the opposite
direction without drying the roll surface 12 after the surface treatment, whereby repeated treatment is

performed. ERNeT tleSHIREG PR AWEREIRHE KPEke treatment of 10 stBIREMRY%he roll
surface 12 in a V\f t state is performed, while the roll portion 10 is rotated in anothelr ircumferential
direction (IR AGSTBELR 06 HELES R Mdicated by the arrow RIRISSIRN in FIG. 4).

Further, in &be; &ﬁgﬁé%gp&%@mgﬂ%H%gaz%g%ggﬁgﬁg%}ﬁ(ﬁl15 treatment, the rmﬁ%&é&%@ﬁ% of the roll

portion 10 IS switcC to the opposi on again without drying the roll su r the first
repeated trgﬁtmgguﬁgg&;fé%ﬂﬂyemg%@mm treatment, the ng%@ﬁ%ﬁ%ef smoothing
the roll surface 12 in a wet state is pefformed while the roll portion 10 20 is rfotated in one
circunerentighdirection (for example, direction indicated by an arrow R illustrated in FIG. 4) again.
Then, in the case of performing three or more repeated treatments, similarly, the rotation direction of
the roll portion 10 iseswitsdedatidreliedstibwosidackpsaatment of the roll surface 25stiettiae roll portion

10 rotating in the direction after switching is performed. The surface treatment in the repeated
treatment richatyepbsiesticratio iitivo siayjeg te delssribed above.

the surface treatment, whereby repeated treatment i

Specifically, inthe repeated treatment, the surfac

urface 12 after
s performed.

etreatment of

10  smootheningthe roll surface 12 in awet state is p erformed while
therollportionl10isrotatedinanothercircumfer entialdirection
(forexample, directionoppositetothedirectioni ndicatedbythe
arrow R illustrated in FIG. 4).

Further, in the case of performing the second repe ated

15 treatment,therotationdirectionoftherollporti onlOisswitched
to the opposite direction again without drying the roll surface
12afterthefirstrepeatedtreatment. Specificall y,inthesecond
repeated treatment, the surface treatment of smooth ing the roll
surface 12 in a wet state is performed while the ro Il portion 10

20 isrotatedinonecircumferentialdirection(forex ample,direction
indicated by an arrow R illustrated in FIG. 4) agai n.

Then, in the case of performing three or more repe ated
treatments, similarly, the rotation direction ofth eroll portion
10is switched, whereby the surface treatment of th eroll surface

25  12oftherollportion10rotatinginthedirection afterswitching

isperformed. Thesurfacetreatmentintherepeate dtreatmentmay

also be performed in two stages as described above.
25



In the surface treatment step 5102, a pressure force applied to the roll surface 12 so as to smoothen
the roll surface 12 is not particularly limited, and can be arbitrarily set in a range in which the roll
surface 12 can be smoothened and made dense as 5 described above. Specifically, in the case
where the roll surface 12 is smoothened by pressing the substrate 40 (sheet-shaped substrate 40
having a grinding ab|I|ty such as sandp ) against the roll surface 12 as described above, a

pressure force (i.eNEIesyiRPed ?@FE@% 65 2BEERSYBHY N/mm) in a range 8??(5’(5"!8% 000 N

per unit le I’h%b nlﬂ%‘l the bstrate 40in t o{ h d|r ction (longitudinal dlrectl n of e shaft
portion 20) a{ EPapilI&2fF SPoﬁ%H?fa%O&? 'SH thFd % Se, the pre s sure forcg F%lbly setto

be in aran re 400 15to 800 N/mm. in the
surface tregt(8 Oégﬁ)% éﬁ@ {\én(gn;%?e}% WB %}r[ﬁt el urface 102 is rotated when Ltﬁ %I surface
121is Smooﬁ'?%ﬂﬁ@H%HMd%HM@é‘Xi"@&ﬁ%@%ﬁw%@ﬂw’@%é&bﬁ@'”ﬁf"y in a range in,whigh {ae L

surface 12 can be smoothened and made dense as 20 described above. Specifically, the rotation
speedpf theeklliBeriapdkcan be set, for example, in a range of 10 to 1,500 rpm, preferably in a
range of 20 to 400 rpm, and more preferably in a range of 40 to 100 rpm. Further, the circumferential
speed of the roll s@acifically2 tanHee satdovbieeifor ttxanallesurfacearge of 1 to 1,000 m/min. ,is
preferably in a range of 5 to 200 m/min., and more preferably 10 to 100 m/min. In the surface
treatment stepSthenathdyqiressiageti shhstratehé@ (shagiesteapto the surface tezhsubstratedescribed
above is finally dried. Specifically, the liquid such as water, with which the roll surface 12 is
impregnatetPfbawesaiag iBtng sdittE USRS SAEAPRREIFASR 12 is dried again. AStiegeellof drying the
roll surface 12 is not particularly li mlted and for example, the roll surface 12 can al s o be dried more

efficiently sHHTRABBK B FRSH d above, a pressure force (i. e., pressure
10 forceinarange of 100 to 2,000 N/mm)inarange o f100to 2,000
N perunitlength(1 mm)ofthe substrate 40inthe widthdirection
(longitudinal direction of the shaft portion 20) ca n be applied
tatherolsurfacel2. Inthiscase thepressure forceispreferably
setto be inarange of 200 to 1,200 N/mm and more preferably 400

15 to 800 N/mm.

Further inthesurfacetreatmentstepS102,thes peedatwhich
therollsurfacelO2isrotatedwhentherollsurfa cel2issmoothened
is not particularly limited and can be set arbitrar ilyinarange
in which the roll surface 12 can be smoothened and made dense as

20 described above.

Specifically, the rotation speed of the roll porti onl10can
be set, for example, in arange of 10 to 1,500 rpm, preferably in
arange of 20 to 400 rpm, and more preferably in a range of 40 to
100 rpm. Further, the circumferential speed of the roll surface

25 12canbesettobe, forexample,inarange of 1t 01,000 m/min.,
preferably in a range of 5 to 200 m/min., and more preferably 10
to 100 m/min.

26



The roll surface 12 that has been smoothened and made dense is hardened by drying. Specifically, on
the roll surface 12 that 10 has been subjected to the surface treatment and dried, fine particles
dispersed uniformly and buried densely are bound to each other strongly. Thus, the fine particles are
efficiently prevented from coming off from the roll surface 12 after the surface treatment. Thus,
according to the present method of production including 15 the surface treatment step S102, the disk

roll 1 in which the IBINSHAERCE ¥ SQIMGHIT SRR DT M EBHIR-generating risk is réditeH8fectively
b d il fficiently. In the disk roll 1 th btained, the . roll surf 121 d
Censer corf R RERRH R IIE oL iR AN ES SRrSpecitcally. i the RRCRTGHR D, & |
f i itk i ' i ing th t f f tion 10 and
wiinity the LNy e AN GBI |2 e partcies corab I o acrface
12 are dispgisge SIREEY N IY-REGHRER I FIRKRiIAG ISely, compared 25 withy{he fng padicles

constituting the inside 13 of the roll portion 10. Therefore, the roll surface 12 constitutes a kind of
coating filmioyariagriaeeouas HéradlievrieBasHAST 4P, thereby exhibiting gxegliRnfoll
characteristics as described above. The disk member 11 is obtained by punching out a millboard,
and hence s\orfdifielerieais pagsenbakdimitiy ade fsiyxaetween the outer circunpierahtiaburface and
the inside. Further, the 5 above-mentioned grinding treatment (i.e., conventional finishing treatment) is
to scrape tsarnimericsttacaisobalieedaterasftcierdyantinl surface of the driezliddhyleeabegl1 off, which
does not make the outer circumferential surface dense.

Theroll surface 12 that has been smoothened and m ade dense
is hardened by drying. Specifically, ontheroll s urface 12 that
10  hasbeensubjectedtothesurfacetreatmentanddri ed fineparticles
dispersed uniformly and buried densely are bound to each other
strongly. Thus,thefineparticlesareefficiently preventedfrom
coming off from the roll surface 12 after the surfa ce treatment.
Thus,accordingtothepresentmethodofproductio nincluding
15 thesurfacetreatmentstep S102,thediskroll1in whichtheroll
surfacel2ishighlysmoothenedanddust-generating riskisreduced

effectively can be produced easily and efficiently.

Inthediskroll1thus obtained, therollsurface 12ismade
denser compared with an inside 13 of the roll porti on 10.
20  Specifically, in the roll portion 10, a surface por tion with a
predetermined thickness including the outer surface of the roll
portion 10 and a vicinity thereof are made dense lo cally.
Specifically thefineparticlesconstitutingthe rolksurface
12 are dispersed more uniformly and buried more den sely, compared
25  withthefineparticlesconstitutingtheinsidel3 oftherollportion
10. Therefore, the roll surface 12 constitutes ak ind of coating
film covering the outer surface of the roll portion 10, thereby

27



Further, the roll surface 12 is highly smoothened. 10 Specifically, an arithmetic average roughness Ra
of the roll surface 12 measured by a method defined by JIS B 0601-1994 can be set to be 5.0 pm or
less, more preferably 3.0 pm or less, and particularly preferably 1.0 pm or less. Further, a maximum
height Ry of the roll surface 12 measured 15 by a method defined by JIS B 0601-1994 can be set to
be 25.0 pm or less, more preferably 15.0 pm or less, and particularly preferably 10.0 pm or less.

Further, a WBB‘HI%%?Q @%ﬁ@ﬂrr?ég%rﬁ?% a%d27cEhesR 12 measured by a RRRod defined by JIS
B 0601-1994 can 20 be 25 r less, more preferably 15.0 pm or less, a icularly
preferably 10.0 pn? %? @gtgmemﬁﬂl}g f% @?ﬂﬁ%@%ﬁ)%? 98Héao'?1the arlthmetlc a\ﬂat}gp éj[roughness
Ra, the m ight RO hness Rz is prefer

above- mei%}({JH '%%ﬁgg d;ﬁg%‘?%& éartlc&pq g&égl%ﬁat all those three fac ?)sr&be |r(1a ?ﬁ
above-menfignsd argeamTiBHS 3P Lol st mmmay smoothened. Therefayizy, far gample, as

illustrated in FIGS. 2 and 4, even in the case where the whole or a part of the roll surface 12 comes

into cantachmatethccalmssdianddty thadrtatls.ef aeheaimlass product, as walham@angge to the

glass ribbon 30, can be effectively avoided. 5 The roll portion 10 can maintain the s ame heatre s i
stance beforeaame affistdserapdansuiieatnanssopandinaty, for example, it isciroasiigdateinploy a

technology of smoothening the roll surface 12 by impregnating the roll surface 12 with a coating agent
to newly fosurtaceatitigefitine i diskveembeid tase whiehedaesesistance not make the
outer circumferential surface dense.

Further, the roll surface 12 is highly smoothened.

10  Specifically,anarithmeticaverageroughnessRaof therollsurface
12 measured by a method defined by JIS B 0601-1994 can be setto
be5.0umorless, morepreferably3.0umorless, and particularly

preferably 1.0 um or less.

Further,amaximumheightRy oftherollsurface 1 2measured
15 by a method defined by JIS B 0601-1994 can be set t 0 be 25.0 um
orless,morepreferablyl5.0umoress,andparti cularlypreferably

10.0 um or less.

Further,aten-pointaverageroughnessRzofther ollsurface
12 measured by a method defined by JIS B 0601-1994 can be setto
20  be25.0umorless,morepreferablyl5.0pumorless ,andparticularly

preferably 10.0 um or less.

Intherollsurfacel12,atleastoneofthearithm eticaverage
roughness Ra, the maximum height Ry, and the ten-po int average
roughness Rz is preferably in the above-mentioned r ange, and it

25 is particularly preferred that all those three fact ors be in the

above-mentioned ranges.

Thus, theroll surface 12 is highly smoothened. T herefore,
28



10 of the disk roll 1 may be degraded remarkably due to the formation of the coating film. In
contrast, the above-mentioned surface treatment in the present method of production is such that the
roll surface 12 is wetted with liquid such as water and smoothened, and thereafter, 15 the liquid is
removed from the roll surface 12 to dry the roll surface 12 again. Therefore, the change in composition
of the roll surface 12 and the decrease in heat resistance involved in the change can be effectively

avoided. PRIRXAMAR!S AHIUSIAUSHIRFLGRARNRABE YR tment is 20 performBY B ARRYEYEtng the roll

surface 12

Siriace 12 KA G RLR VTS TSU s st Bty rom i roll SPCa A I

the roll
stage of the

final re-dryj n%. %[1[ #érgs{hﬁbm{?gaﬁ% é@?é&éso%? ?j#g)&tgrg@ ghange in 25 com pO%%fgtogy\'ﬁ?ﬁP” surface

12 before a

e surface treatment, and heat resi

surface 12 cap mauyaip i REALLGRBIaN S PesR b ik tivel

5
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25

TherolportionlOcanmaintainthesameheatres
andafterthe surfacetreatment. Specifically,for
possible to employ a technology of smoothening the
12byimpregnatingtherollsurfacel2withacoati
form a coating film. However, in this case, the he
ofthe diskroll 1 may be degraded remarkably due t
of the coating film.

In contrast, the above-mentioned surface treatment
present method of production is such that the roll
wetted with liquid such as water and smoothened, an
theliquidisremovedfromtherollsurfacel2tod
12again. Therefore,thechangeincompositionof
12 and the decrease in heat resistance involved in
be effectively avoided.

Particularly, in the case where the surface treatm
performed by impregnating the roll surface 12 with
substantially containing no solute (e.g., water), t
which the roll surface 12 is impregnated once is re

completelyfromtherollsurfacel2inastageoft

Thus, in this case, there is no substantial change

composition of the roll surface 12 before and after
treatment, and heat resistance does not decrease.

the roll surface 12 can maintain the heat resistanc
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material composition before the surface treatment even after the roll surface 12 is smoothened and

made dense by the surface treatment. In the case where the roll surface 12

is wetted using a solution

containing a solute, an appropriate solute such as a solute having 5 excellent heat resistance canbe
selected andused so that the decrease in heat resistance caused by the remaining solute on the roll

surface 12 after re-drying is avoided or minimized. Next, specific exam

ples of the present method

of productitPAFIPIFOTBRSBIPR Brfose darsH L6 HESAIMSBLE A disk roll 145RAE<IRfguration
illustrated in FIG. 1 w roduced by the above-mentigned present method of production. More
specificalnyqﬁsslmfﬁceeﬁ%ﬁwoﬁﬁg‘%%wggff% oduced as disk%% &Nt om a

millboard. 15The disk membsrd

alumina-sillcarﬂ:gers as inorganic f ers, and by weig

ﬁoﬂﬁg@g%ﬁﬁ\p&%a@ [ of Kibushi clay as mgr%aj‘?g%weight of

of wollastonite as

illboard

contained %%%HWE&G@JW%@@(%% gf,@kagnic binder as assistgg@uwg\ﬁﬂgthe plurality

of disk members 11 were fitted by insertion onto a shaft portion 20 made of

steel, and fixed with

flanges 21 gxekNeihedrtistacRamiessedistaiedsads, the disk roll 1 hayingRerdbraggen 10 in
which the plurality of disk members 11 were stacked was assembled. Further, the disk roll 1 thus

assemblediwrsEsitnigrest allye oyehanshauganisdioder contained in the dikkroimidacs 11 were burnt

off due to sintering. Then, roll surface 12 of the disk roll 1 was ground. The
12 after re-drying is avoided or minimized.

Next, specific examples of the present method of p
and the disk roll 1 are described.
10 (Example 1)
Adiskroll 1withaconfigurationillustratedin

producedbytheabove-mentionedpresentmethodofp

roduction

FIG.1was

roduction. More

specifically,first,thepluralityofdiskmembers 11lwereproduced
as disks punched out from a millboard.

15 The disk member 11 contained 35% by weight of Kibu shi clay
asclay,15%byweightofalumina-silicafibersas inorganicfibers,
and 40% by weight of wollastonite as a filler. The millboard

contained 5% by weight of pulp and 5% by weight of
as assistants.

20 Then,thepluralityofdiskmembersliwerefitted
onto a shaft portion 20 made of steel, and fixed wi
andnuts22underacompressedstate. Thus,thedi
a roll portion 10 in which the plurality of disk me
stackedwasassembled. Further,thediskroll1lth

25  sintered. Thepulpandorganicbindercontainedin
11 were burnt off due to sintering.

Then, roll surface 12 of the disk roll 1 was groun
30

organic binder

byinsertion
th flanges 21
skroll1having
mbers 11 were
usassembledwas

thediskmembers

d. The



grinding was performed by setting the disk roll 1 in a predetermined driving device and rotating the
disk roll 1 with respect to the shaft portion 20, and bringing sand paper into contact with the rotating
roll surface 12. 5As finishing treatment, dust-free paper ( Kimwipe manufactured by NIPPON PAPER
CRECIA Co., LID.) preliminarily impregnated with water to be wet was pressed against the roll surface
12 rotating in the same way as in the grinding and held for a predetermined time, whereby the surface

treatment A" SHBMINASAREAHN tingtheriskiitidtate was performed.NaPregRigNIARI roll surface
12 after th f treat t .heated and drjed. Thus, the disk roll 1 (hereinaft f dt
“aresont pOIE IRUTRGATE IO UIAE SPRIBLA R Surtace weatment was SISELEB I BNex: the
f ' t- atir ty) of th 12
cvaluate. T o A R R BT EAEE Ceinect by o & BOLHITSES, wsing a

contact typﬁ)%t(@c%[pé{%ag@éslgjeasuring instrument (JIS B 0651), and an arithmetic average
roughness Ra, a maximum height 20 Ry, and a ten-point average roughness Rz were evaluated. The

dust-ggnerating pregmiiyHivrexatiaied 2y-ridingdRriralvpatiace 12 against blaghdrawinadaper,
measuring the weight of powder adhering to the drawing paper, and measuring the lightness of the

drawing pajpe NhQ@INSlaPgiReDREES NG e, EDBUy irefirtheardly poption 10 was dispssemied by
removing the flanges 21 and the nuts 22, and the outer circumferential surface (i.e., surface

constitutingvateatodieheatolNat feessed jaglthst the roll surfac e 12 rotating
in the same way as in the grinding and held for a p redetermined
time, whereby the surface treatment of smoothing th eroll surface

10 12 in a wet state was performed.

Finally,therollsurface 12 afterthe surfacetre atmentwas
heatedanddried. Thus,thediskroll1 (hereinaft er,referredto
as'presentproduct”)havingtherollsurfacel2su bjectedtosurface

treatment was produced.

15 Next, the surface roughness and dust-generating pr operty
(powderdrop property) oftherollsurface 12were evaluated. The
surfaceroughnesswasmeasuredbyamethoddefined byJISB0601-1994,
using a contact type surface roughness measuringin strument (JIS
B 0651), and an arithmetic average roughness Ra, a maximum height

20 Ry, and a ten-point average roughness Rz were evalu ated. The
dust-generatingpropertywasevaluatedbyrubbingt herollsurface
12 against black drawing paper, measuring the weigh t of powder
adhering to the drawing paper, and measuring the i ghtness of the

drawing paper with a color difference meter.

25 Further,therollportion10wasdisassembledbyr emovingthe
flanges 21 and the nuts 22, and the outer circumfer ential surface
(i.e., surface constituting a part of the roll surf ace 12) ofthe
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separated disk member 11 was observed with a scanning electron microscope (SEM). Further, for
comparison, a disk roll having the roll surface 12 merely subjected to grinding (hereinafter, referred to
as 5 "comparative product I") and a disk roll having the roll surface 12 which was sprayed to be
wetted with water droplets by a sprayer after being ground and dried again without being smoothened
(hereinafter, referred tg as "comparative product II") were prepared, and those disk rolls were
evaluated RFRAEALEHT K BIRJRRES L dntafoResavSH gW AHSGMbperty and obsBA/EBBH®the SEN.
FIGS. 5 and 6 illustrate ples of the results of the SEM observation. FIG. 5 illustrates examples of
the SEM pi%lr&?(zprpaegﬁ on: 1000 times) of the present product (A), the comparative product I(B),

and the comparatil\_t 'ﬂﬁgﬁﬁé éé%&eﬁ% i poﬂfh%gﬁa%:gg%illustrated in FIG. 5 iﬁegnL&fB% FIG.

6 illustrate s example s 0 picture s {(magni ,000 times) of the present product (A),

the compa@ivmggggygﬁmghggqéhgmr MR ipraeiict JiG). The length of a scalgybgy ijystrated in

FIG. 6 is 5 pm. 20AS illustrated in FI 6, on the roll surfaces 12 of the comparative product

I(B) angl th EANEpPERRIEE ) ARd GOMSRYBY BAGiSgIYEXity were observed @syghacdegree that
fine particles or fiber chips constituting the roll surfaces 12 were identified. 25In contrast, on the roll

surface 12 1 iieighreserd prepdto Be veonea withanat@areprdy were reduced tebadlpipiyepmpared
with those of the comparative product I(B) and the comparative product

after being ground and dried again without being sm oothened
(hereinafter referredtoas'comparativeproduct I")Wwereprepared,
and those disk rolls were evaluated for the surface roughness and

10 the dust-generating property and observed with the SEM.

FIGS. 5 and 6 illustrate examples of the results o fthe SEM
observation. FIG. 5 illustrates examples of the SE M pictures
(magnification: 1000 times) of the present product (A), the
comparative product1(B), and the comparative produ ctll(C). The

15 length of a scale bar illustrated in FIG. 5is 10 m.

FIG GllustratesexamplesotheSEMpicturegm agnification:
5,000 times) of the present product (A), the compar ative product
I(B),andthe comparative productll(C). Thelengt hofascalebar
illustrated in FIG. 6 is 5 pum.

20 Asiillustrated in FIGS. 5 and 6, on the roll surfa ces 12 of
the comparative product I(B) and the comparative pr oduct lI(C),
concavity and convexity were observed to such a deg ree that fine
particles or fiber chips constituting the roll surf aces 12 were
identified.

25 In contrast, on the roll surface 12 of the present product
(A),concavityandconvexitywerereducedremarkabl ycomparedwith
those of the comparative product I(B) and the compa rative product
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[1(C), and thus fine particles or fiber chips constituting the roll surface 12 were not identified. More
specifically, it was confirmed that the roll surface 12 of the present product (A) is extremely
smoothened and made highly dense. 5FIG. 7 illustrates examples of the results obtained by evaluating
the surface roughness. FIG. 7 illustrates the results obtained by evaluating the arithmetic average
roughness Ra (pm), the maximum heig%,ht Ry (pm), and the ten-point average roqughness Rz (pm)
defined by HS)E0EH1U88aPAHSIRRRG RN DRRRERNBFoduct, 10 the comparaiyiNH&iel!l, and the
comparative product Il. Each valug illustrated in EIG. 7 is an arithmetic average value of the results
ontained by SN B HE HHER e BRORE R roll surface 12. As IGRARANERS 7 the
arithmetic %}:‘ F.E ive product | was 8.0 jhat of the
comparativ%%@%@ﬁ%@é? ‘?ow]’!%.g.%@l ),ge%n eﬂfﬁ%ﬁﬁspresent product was ?%g%?ég@?l low (i.e.,
0.95) . Fur%béﬂ%ﬂ?&“&'ﬁ‘&%ﬂ@%@%ﬁ(m% the comparative product | was 40.50, whereas that of

the comparative product Il was low (i-e.; 36.37), and that of the 20 present product was remarkably
low (i.e., 7.04). Fuptfsr, theief-Rest avarmged wotese staéoaptaliee comparative prodtu:tbgas
44.61, whereas that of the comparative product Il was low (37.72), and that of the present product was
remarkablyelawengdrEguifhos revghrisdbe GNP Hlasivat product 1l in which tes iod 2sgitsface 12
was once wetted and dried again, the reduction in surface roughness was found compared with the
comparativebpagtra by ievahiatingehauafisiteneighnese2ovah merely ground. Coespdradwmith them,
the surface roughness of the present product was reduced remarkably. Those results support the high
smoothenitigeoMiepreBditiphdRic(Umicand i dRBcVAtht tReerésults of the SEMIBHS&IRITOSS
illustrated in FIGS. 5 and 6. 5FIGS. 8 and 9 illustrate examples of the results obtained by

Rz (um)definedby JISB0601-1994,regardingthep resentproduct,
10 the comparative product I, and the comparative prod uct Il. Each
value illustrated in FIG. 7 is an arithmetic averag e value ofthe
results obtained by measuring at three different po ints for each
roll surface 12.
As illustrated in FIG. 7, the arithmetic average r oughness
15 Ra(pm)ofthe comparative productlwas 8.03, wher easthatofthe
comparativeproductliwaslow(i.e.,6.18),andth atofthepresent
productvasremarkablylow(i.e.0.95). Further, themaximumheight
Ry (um) of the comparative product | was 40.50, whe reas that of
the comparative product Il was low (i.e., 36.37), a nd that of the
20 present product was remarkably low (i.e., 7.04). F urther, the
ten-pointaverageroughnessRz (um)ofthe comparat iveproductwas
44.61,whereasthatofthe comparative productIlw aslow (37.72),
and that of the present product was remarkably low (i.e., 8.55).
Thus, even in the comparative product Il in which the roll
25 surfacel2wasoncewettedanddriedagain,thered uctioninsurface

roughnesswasfoundcomparedwiththecomparativep

the surface roughness 12 was merely ground. Compar
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evaluating the dust-generating property. FIG. 8 illustrates the results obtained by measuring the
amount (mg/cm2) of powder adhering to the drawing paper per 1 cm2 after the roll surface 12 was
rubbed against the drawing paper, for the present product, the comparative 10 product I, and the
comparative product Il. As illustrated in FIG. 8, the amount (mg/cm2) of powder of the
comparative product | was 0.27, whereas that of the comparative product Il was low (i.e., 0.24) and

that of the e 0:02). 15FIG. 9 illustr tained by
hat of the PrESRHRpRERHEhIRRSAERERIEHR BRYHEMEHS) illustrSYaceHie TR RO bbtained b
measuring a lightness Index L of the.black drawing paper after the roll surface 1 2 was rubbed again st
the black AL AT ST oL B OB AR D Rparative product 1957 I EUparatue
product Il. ' [ | is higher, the am ; der adhering
to the draw@w@cﬁ%o%rg}[ﬁg%g&.ﬁ{h&% %TF%%%%E@%%JV the lightness inde%til gbﬁgescggﬁrggarative
product | wasrhe.47s\Wwhgrgas that of the comparative product | was low (i.e., 49.11), and that of the
present product was remarkably low (i.e., 28.72). 25The lightness index L of the drawing paper which

the rolsurface 12myesrohAdindsagastavasieSdithariirgse It was confirmed thgdipewsipr hardly

dropped from the roll surface 12 of the present product. Thus, the dust-generating property of the roll

surface 12 efdheaneseirt duistigeheritndgarsaseay. rercaigibly compared with thesoempatative
products | and 1.

resultsobtainedbymeasuringtheamount(mg/cm %)ofpowderadhering
tothe drawing paperperlcm 2 afterthe roll surface 12 was rubbed
againstthedrawingpaper,forthepresentproduct, thecomparative

10  product I, and the comparative product Il.

As illustrated in FIG. 8, the amount (mg/cm 2) of powder of
thecomparativeproductiwas0.27,whereasthatof thecomparative
product Il was low (i.e., 0.24) and that of the pre sent product

was remarkably low (i.e., 0.02).

15 FIG. 9 illustrates the results obtained by measuri ng a
lightnessindexL oftheblackdrawingpaperafter therollsurface
l2vagubbedagainstheblackdrawingpaperfor thepresentproduct,
the comparative product I, and the comparative prod uct . FIG.
9illustratesthat, asthe lightnessindexLishig her,the amount

20  of powder adhering to the drawing paper is larger.

AsllustratednFIG 9 thelightnessindexoft hecomparative
productlwas55.47, whereasthatofthe comparativ eproductlwas
low (i.e., 49.11), and that of the present product was remarkably
low (i.e., 28.72).

25 Theightnessndex.othedrawingpapemvhicht herolsurface
12 was not rubbed against was 28.67, and hence it w as confirmed
thatpowder hardly dropped fromtherollsurface 12 ofthe present
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(Example 2) 5Eight kinds of the disk rolls 1 with the configuration as illustrated in FIG. 1 were
produced by the above-mentioned present method of production, and each disk roll 1 was evaluated
for the characteristics in the same way as in Example 1. FIG. 10 illustrates the results obtained by
evaluating the 10 composition (% by weight) of materials for the disk member 11 and the forming
method thereof, the surface treatment method of the roll surface 12, and the characteristics of the

produced dRERGBALL T SHDBIEHE RARIEERINKIRCIV R dlRed in Example 2 (héR¥iRHRBE G eferred to
as "pre sent product II" to "pre sent product 15 IX", respectively), the present product ohtained in
Evamplo 1P EHERES SO RIS e RSRRSrHEE R the comparativE JRUIGATHAG I
obtained i : Q column "composition (% by weight)" refers to the
compositigtn%%rgﬁgﬁt gvuesghB oé%?j u'ipnqd'the disk member 20 11. Further, the "papermaking
method" d E(;{gi)ﬁ&énztj'le column " forming method of disk member" shows that a millboard is
produced from an aqueous slurry of the composition shown in the "composition (% by weight) " by the
papermakingmethpgyngrifie sriifoarskdsamnchigethaHbtedHguee the disk member 114igi He other
hand, the "molding" 25 described in the column "forming method of disk member" shows that an
aqueous slillustefttE PGP ogiteamsbawrethealbove-ipemposition (% by weighed isavetited to
produce the disk member 11. In the column "surface treatment" in FIG. 10, the description "wet
paper" listedettadotpeochlonon, gredegnohweking!! Andadigetdp of smoothing” (passhiopibeucts 1, 11)
shows that the surface treatment is performed in such a manner that dust-free paper (Kimwipe 5

manufactu@RACIIFRpICNIPRRERTREEYAREH XN Pekminarily impregnated with water to be wet is
pressed against the rotatin%éoll surface 12 and held for a predetermined time, whereby the roll surface

12 is wetted and sihGotHe Higtrates the results obtained by evalua ting the

10  composition (% by weight) of materials for the disk member 11 and
the forming method thereof, the surface treatment m ethod of the
rollsurface 12, andthe characteristics ofthe pro duceddiskroll
1, for the eight kinds of disk rolls 1 produced in Example 2
(hereinafter referredtoas'presentproduct!'t o'presentproduct

15 IX", respectively), the present product obtained in Example 1
(hereinafter, referred to as "present product 1), and the

comparative products | and Il obtained in Example 1

InFIG. 10, the column"composition (% by weight)" refersto

the composition of materials used for producing the disk member

20  11. Further, the "papermaking method" described in the column "
forming method of disk member” shows that a millboa rdis produced
fromanaqueousslurryofthecompositionshownin the"composition
(Yobyweight) " bythepapermakingmethod,andthem illboardispunched
outtoproducethediskmemberl1l. Ontheotherha nd,the"molding"

25 describedinthe column"forming method ofdiskmem ber"showsthat
anaqueousslurryofthecompositionshowninthec olumn"composition
(% by weight)" is molded to produce the disk member 11.
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On the other hand, the descriptions "wet paper"” in the column 10 "i) step of wetting" and "sand paper"
in the column "ii) step of smoothing" (Present products Il to IX) show that the above-mentioned
surface treatment is performed in two stages. More specifically, in this case, the surface treatment was
performed in such a manner that dust-free paper preliminarily impregnated with water to be 15 wet
was pressed against the rotating rall surface 12, v_vherebflgthe roll surface 12 was wetted. Then, the

sandpaper was prid8e§ Ay TRsP iR GRIRY NS UREKE

Hh&tead of the dust-freed&SSEPUAR held for a

determiped ti : the rall 1 thened. Th ical. valyes described i
Frombor o W HA S A5 e e S SRR B eatmont” in P10, 10VARAYS Mo pumber of
f : ' ion, direction. of the roll surface 12 swi
NG 1 e 0 G U atteat 2 A

was subjegied io,the

SRR EEARIERA KIS FRIRfRR flirection was switGRed wilH A

the roll

surface 12, the roll surface 12 rotating in the other direction was subjected to the surface treatment,
the rotationehraateilinas pyitedesripArtRUERDMhegollispacpré?. and the gllfarfpce 12
rotating in the one circumferential direction was subjected to the surface treatment. The "surface
roughnessitapreghaedieitamatsrt g one?)s, gredsedighiness index L" in the cahgnotsevgluation™ in
FIG. 10 show the evaluationresults obtained in the same way as inExample 1. Further, the "total
characteristatksurfahe aaunuhelelahagiodetermmenl timeearesults obtained by tothéyebydhexitlg the
characteristics required in the use of the disk roll 1 as a heat-resistant conveying 10 roll in the
production $Hréaskeek? iganettee @ne sorasibaredat the characteristics are very good in terms of
practical use. In particular, "0+" shows that the characteristics are excellent, and

10

15

20

25

Ontheotherhand,thedescriptions"wetpaper”in
") step of wetting" and "sand paper" in the column
smoothing'(Presentproductsliitol X)showthatt
surface treatmentis performedin two stages. More
inthis case, the surface treatmentwas performedi
that dust-free paper preliminarily impregnated with
wetwas pressed against the rotating roll surface 1
rolisurfacel2waswetted. Thenthesandpaperw
thewettedroll surface 12 instead ofthe dust-free
forapredeterminedtime wherebytherollsurface

The numerical values described in "number of repet
I to ii" in the column "surface treatment" in FIG.
the number of surface treatments performed with the
direction of the roll surface 12 switched. More sp
the present products Il, 1V, the roll surface 12 ro
circumferential directionwas subjectedtothe surf
therotationdirectionwasswitchedwithoutdrying
12 therollsurfacel2rotatingintheotherdirec

tothesurfacetreatment,therotationdirectionwa
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thecolumn
"ii) step of
heabove-mentioned
specifically,
nsuchamanner
water to be
2, wherebythe
aspressedagainst
paperand held
12wassmoothened.
ition of
10 refers to
rotation
ecifically, in
tating in one
acetreatment,
therollsurface
tionwassubjected

sswitchedagain



shows that the characteristics are extremely excellent. Further, "0" indicates that the characteristics
are satisfactory 15 to such a degree that no practical problems arise, and "x" indicates that the
characteristics are not preferable in terms of practical use As illustrated in FIG. 10, all the nine
kinds of the present products | to IX having different compositions of the disk member 20 11, forming
method thereof, and surface treatment method of the roll surface 12 had excellent characteristics,

compared WiRHELYBEthe'QRiiRsEYe BRAFNEIONSH that were not subjectl@d@AOGHR e treatment
of the present invention. Further, the present product Il having the disk member 11 25 subjected to
three surfat B iR EHA %WEE'%J%%@?&W@&@ Hﬁ’g&%ﬁ/ of the roll surface %9 hﬁé@ﬁgﬁéexcellent
characterislttiggtﬁ]%wlpared with those of the present product | having the disk member 11 subjected to
only one surface treatment. Further, the present product Il having the disk member 11 subjected

to the surface treamgnémf(%g %ﬁgﬁﬁé@'ﬂ_ﬁﬁ%‘a?%@%é}%ﬁﬁﬂﬂ R had excellentmargﬁ@ristics,

compared with the 5 present product | having the disk member 11 subjected to the surface treatment

in onesstageigisinesAHtset NAREE.column "evaluation”in F IG.10showthe
evaluationresultsobtainednthesamewayasinE xamplel. Further,
the "total characteristics" in the column "evaluati on" refersto
the results obtained by totally evaluating the char acteristics
requiredintheuseofthediskrolllasaheat-re sistantconveying
10 rollinthe production of a sheet glass. Herein, " ©" shows that
the characteristics are very good in terms of pract ical use. In
particular," ©+"showsthatthecharacteristicsareexcellent,and
" ©++ v ghows that the characteristics are extremely exce llent.
Further," O "indicatesthatthe characteristics are satisfacto ry
15 tosuchadegreethatnopracticalproblemsarise, and"x"indicates
thatthe characteristics are not preferable interm sof practical
use.
Asillustratedin FIG. 10, allthe nine kinds of t he present
products | to IX having different compositions of t he disk member
20 11, forming method thereof, and surface treatment m ethod of the
rollsurface12hadexcellentcharacteristics,comp aredwiththose
of the comparative products I, Il that were not sub jected to the

surface treatment of the present invention.

Further, the present product Il having the disk me mber 11
25  subjected to three surface treatments by switching the rotation
directionottherollsurfacel 2twicehadexcellen tcharacteristics,
comparedwiththoseofthe presentproductlhaving thediskmember
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Further, the present product IV having the disk member 11 subjected to three surface treatments in
two stages by switching the rotation direction of the roll surface 12 twice had excellent 10
characteristics, compared with those of the present product Il having the disk member 11 subjected to
only one surface treatment. Claims: 1. A method of producing a heat-resistant roll equipped with
a roll portion containing 5% by weight or more of clay, comprising: a grinding step of grinding a roll
surface of %?Hﬁlssl?ﬁeﬁ%ﬂﬁ/y one sutipce & aauneRht step of performing surface treatment of
oG the QLR S HTESERoHEL IR G AERLRGY of roducing a heategiian: rol

subjected to the surface treatment in two stages us ing wet paper
and sand paper had excellent characteristics, compa red with the
5 presentproductlihavingthediskmemberllsubject edtothesurface

treatment in one stage using only wet paper.

Further, the present product IV having the disk me mber 11
subjected to three surface treatments in two stages by switching
the rotation direction of the roll surface 12 twice had excellent

10 characteristics, compared with those of the present product Il
havingthe diskmember 11 subjectedtoonlyonesur facetreatment.
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claim 1, wherein, in the surface treatment step, the surface treatment is performed by conducting a
first step of wetting the ground roll surface and a second step of smoothening the wet roll surface. 153.
A method of producing a heat-resistant roll according to claim 2, wherein, in the second step, the roll
surface is smoothened by rotating the roll portion while pressing a substrate against the wet roll
surface. 204. A method of producing a heat-resistant roll according to
cIaimI,whergilﬁ,'mﬁiesurfacetreatmentstep,thesurfacetreatment is performed by pressing a wet
substrate against the roll surface of the rotating roll portion. 255. A method of producing a
heat-resistant roll according to one of claims 1 to 4, wherein, in the surface treatment step, the surface

treatment is perforﬁg%%%%@&ék%%g@l@a%h%% FI%@\}V%%&P{%M ﬁting in one circumf%%g%ﬂ“ection,

and subsequently, a repeated's e surface treatment is
performed\/gim%gﬁmFﬁ&ﬁgﬂgﬁ@@@[};@g}%pﬂg@ygched to an oppositqaq;’rg&q%igr%grformed at
least once. 5 6. A heat-resistant roll equipped with a roll portion containing 5% by weéight or more
of clays wherein a gyiagn GE Rt HResienfaceata&enser compared with gydasifs of the roll

portion, the surface part being made of a material containing

and
asurface treatment step of performing surface tre atment of
smoothening the ground roll surface in a wet state.

10 2. Amethod of producing a heat-resistantroll acc ording to
claiml whereinjnthesurfacetreatmentstepth esurfacetreatment
is performed by conducting afirst step of wetting thegroundroll
surface and a second step of smoothening the wet ro Il surface.

15 3. Amethod of producing a heat-resistantroll acc ording to
claim2,wherein,inthesecondstep,therollsurf aceissmoothened
by rotating the roll portion while pressing a subst rate against
the wet roll surface.

20 4. Amethod of producing a heat-resistantroll acc ording to
claimlwhereinjnthesurfacetreatmentstep th esurfacetreatment
is performed by pressing a wet substrate against th eroll surface
of the rotating roll portion.

25 5. Amethod of producing a heat-resistant roll acc ording to

one of claims 1 to 4, wherein, in the surface treat

surfacetreatmentisperformedontherolisurface
39

ment step, the

oftherollportion



10 5% by weight or more of clay.

roll according to claim 6 as a roll for conveyance.

10

rotating in one circumferential direction, and subs equently, a
repeated surface treatment in which the surface tre atment is
performedwitharotationdirectionotherolipor tionbeingswitched

to an opposite direction is performed at least once

6. A heat-resistant roll equipped with a roll port ion
containing 5% by weight or more of clay, wherein a surface part
of the roll portion is made denser compared with an inside of the
rollportion, the surface partbeingmade ofamate rial containing

5% by weight or more of clay.

7.Amethodofproducingsheetglass,usingthehe at-resistant

roll according to claim 6 as a roll for conveyance.

40

7. A method of producing sheet glass, using the heat-resistant



