HEAT- RESI STANT ROLL, PRCDUCTI ON METHOD THEREOF, AND METHOD OF PRODUCI NG
SHEET GLASS USI NG HEAT- RESI STANT ROLL BACKGROUND OF THE I NVENTION 5 1.
Field of the Invention The present invention relates to a heat-resistant
roll, a production nethod thereof, and a nethod of producing a sheet gl ass

usi ng the heat-gresisit-ant g@lil,. drdoRartbauMaraobhenpresent aiipventien 4p
relates to the inprovenent of heat-resistant roll characteristics such as

a | ow dust - gener giddiyANRPYHRET 41.AB8SOEIRE ARAPLREBEsRRLat LAYt In the
production of sheet glass, a heat-resistant roll equipped wth a rol

portion containing clay is used for conveying 15 a glass ribbon in a
nolten state. In order to produce sheet glass of high quality suitable for

a liquid crystal display a@%dﬁg@d%ﬁ%aOFd5ﬁel?NVFP%Ibﬁ necessary to mnimze

t he adverse influence of the heat-resistant roll on the glass ribbon. In
this éegard, conventionally, a heat-resistant roll in which a surface of
the 20 roll portion is finished by grinding has been used (for exanple,

see JP Zﬁgféﬁ%ggpo vl 2007-269604 A, and JP 2005-520774 A. SUWARY OF

THE | NVE mever,ﬁﬁ?nFﬁgnconventional heat- resistant roll finished

by grinding, t %rsnnothn ss of the surface of the roll portjon and. .the
characterlstlc? SuBh°asha rowcH é?pgﬁﬁl?ﬁ??né?p?oﬁgf%yrg?bﬁ#aﬁttﬁ%l%Ur?acg
e DOt et dion thePHOL GElEsr,TMaPL Sosiod BEBLLQNIES PeRRZ0FLEYgd TN
using theheat-resistant roll. Inparticular, thepresent invention
10 relates to the improvement of heat-resistant roll characteristics
such as a low dust-generating property.
2. Description of the Related Art
In the production cf shest Qlass, a heat-resistant roll
equipped with a roll portion containing clay is used for conveying
15 & glass ribben in a molten state. In order to produce sheet glass
of high quality suitable for a liquid crystal display and a plasma
display, it is necessary to minimize the adverse influence of the
heat-resistant roll on the glass ribbon. In this regard,
convéntionally, a heat-resistant roll in which a surface of the

20 roll portion is finished by grinding has been used (for example,

see JP 2003—299980 A, Jp 2007-269%604 A, and JP 2005-520774 A.
SUMMARY OF THE INVENTION

25 However, in the conventional heat- resistant rell finished
by grinding, the smcothness of the surface of the roll portion and

the characteristics such as a low dust-generating property from
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i above-nentioned problens, and one of the objects of the present
invention is to provide a heat-resistant roll in which the surface 5 of a
roll portion is highly snoothened and dust-generating risk is reduced
effectively, a production method thereof, and a method of producing sheet
glass using Lher hedl Jes AN ldsalil,PLke:Locfel ve the above- mentioned

probl ems, according to an enbodinent of the present invention, a nethod of

producing a 10-heab:1esist anhehioll, eqLpRad g&fer@&'lﬂowe% ntgkning
5% by wei ght or cl ay conprlses a grinding step of grinding a rol

f t
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state. The sent . i pvention |des a nethod of rod
neat -7 esi Start Fol 14 n° Naicn't e 1ol ST 4UL of 'enb'0r1°paPt BT

hi ghl th dust, ti d effecti
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roll, in the surf reat ment step, the surfac n

bor f or med- Dy FF%@C LYEGe S ERO B LR TRENER %%%ﬁ% T P Serrade

and a second ste of snoot hening the wet roll surfacge, Further inthis

case, in&he %ﬂ%ﬂ?eqlﬂéa§ﬁlpséﬁﬁf§@§ AEF B b&SFbatheRall by rotating

the roll portion while pressing a substrate 25 against the wet rol
surface. This éﬁaﬁF%@ré¥¥F@ﬂ@ﬁﬂjﬁrééﬁﬁﬁrﬁﬁntépnéIﬁ%ﬁbr%%$s@§ﬁprﬁépg Fa
which the surface of the roll portion is highly snoothened, and

dust - genéﬁhﬁmﬁﬁthgﬁﬂ]§ﬁ%ﬂ$@cpﬂ@§ppt anvention, a method of producing a

10 heat-resistant roll equipped with a roll portion containing 5% by
weight or more of clay comprises:
a grinding step of grinding a roll surface of the roll portion;
and
a surface treatment step of performing surface treatment of
15 smoothening the ground roll surface in a wet state. The present
invention provides & 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 methed of producing a heat-
20 resistantroll,inthesurfacetreatmentstep,thesurfacetreatment
may be performed by conducting a first step of wetting the ground
roll surface and a second step of smoothening the wet roll surface.
Fﬁrther, in this case, in the second step, the roll surface may
be smoothened by rotating the roll portionwhile pressing a substrate
25 against the wet roll surface. 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
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reduced. Further, in the above-nentioned nethod of producing a
heat-resistant roll, in the surface treatnent step, the surface treatnent
may be perforned by pressing a wet substrate against the 5 roll surface of
the rotating roll portion. This enables efficient production of a

heat -resi si@aptedq o0l in which the surface of the roll portion is highly
snoot hened, and dust-generating risk is effectively reduced. Further, in

the above- ment igngg,J7et hod QﬂmprQQHGéﬂﬂeﬁtiéﬁéﬁeﬁktg%ﬁi%5?“ fqydciﬂd]ghe

surface treatnent step, the surface treatment may beé performed on the rol

surface Q{?%/ﬁ‘—‘%:aés%'éta%r tr'g‘irl, AL hNQ I F00€  CLLEY @rﬁgéfggLFHEr§8£%Q . _and

subsequent repeated surtace treatnent In whi ch 't ace treatnent
15 16 an Ohpaare aRvoRt B Rt Bl P AAdR PEL o A AR
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conpared with an inside of the roll portion. The present invention

provi des & IF&Ht- e SEAHCSFol | in which the surface 25 of the roll portion
i s highly snoot hened and, dust-generating risk is effectively reduced. In
order to sol ve FtAENGBoveleffitondO e dit hecned neefbgdofof producing a

10 heat-resistant roll, in the surface treatment step, the surface
treatment may be performed on the roll surface of the roll portion
rotating in one circumferential direction, and subsequently, a
repeated surface treatment in which the surface treatment is
performedwitharotationdirectionof therollporticenbeingswitched

15 toanoppositedirectionmaybeperformedat least once. Thisenables
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.

In order to solve the above-mentioned problems, according to

20 an embodiment of tThe present invention, a heat-resistant roll
équipped with a roll portion containing 5% by weight or more of
clay is characterized in that a surface part of the roll portion
is made denser compared with an inside bf the roll portion. The
present inventionprovides a heat-resistant roil inwhich the surface

25 of the roll portion is highly smoothened and dust-generating risk
is effectively reduced.

In order to solve the above-mentioned problems, a method of
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3 produci ng sheet glass according to an enbodi nent of the present
invention is characterized by using the above-nentioned heat-resistant
roll as a roll for conveyance. The present invention provides a nmethod of
producing sheet gl ass of high quality suitable 5 for a liquid crystal

di spl ay aneb re%srmqecats Riiass Ere RSNt d BYERKHBB i REAVY d€Sthe present
heat-reS|stant in which the surface of the roll portion is highly

snmoot henegh gk 5 Shust igen@hakbegeﬂ%dl s pf f ecdiivgel ytﬁ@dug%eveamgﬁe@aﬁ&aon
met hod thereof, and a nethod of producing sheet” gl ass using the

heat -r esi %%ﬂréﬁétamgﬁ LESCRLPTIEN O JHE, DRAW 'ﬁ‘@% fé‘séﬁ‘&ﬁ%ﬁ BHY' ng

drawi ngs: 15 1 1is an explanatory view i Iustrat|n an exanpl e o

heat - r esﬁamdéﬁog'm@&?&i deng: da, @M £TAALNENL s O £ REGRIARAN , LOYED kgn

FIG 2 |s an explanatory vi ust atlng n exanpl e production of

sheet gl as I|g1ust523% aﬁe%f% & d%& &ggﬁraggg l%g_in FIG 1, FIG 3

is a flowhart mai n nél Pnoant anple of a nethod

of producing a stant roII accordin ge

bt ebent § nvent TORDH gk lngfe&*n:lg%p%%‘a%oersygvﬁeea%. T rar{ RE i nekigRe o

surface 5 ), treatnent ug ggha squnrate iLn_the 5@ g C|n3

heat - r esi St%ant °f 6P Cact 8955&Pﬁen%s 3br§ REDenEFentPdn; 4
dust-generating risk is effectively reduced, a production method

thereof, and a method o¢f producing sheet glass using the

10 heat-resistant roll.
BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

15 FIG. 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 illustrating an example of the
producticn of sheet glass using the heat-resistant roll illustrated

| 20 in FIG. 1;

FIG. 3 is a flowchart illustrating main steps included in an
example of a method of producing a heat-resistant roll according
to an embodiment of the present invention:

FIG. 4 isanexplanatoryviewillustratinganexample of surface

25 treatment using a substrate in the methed of producing a
heat-resistant roll according to an embodiment of the present

invention;




FIGS. 5 are electronm crographs illustrating an exanple of the results
obt ai ned by observing the heat-resistant roll according to an enbodi nent
of the present invention with a scanning electron mcroscope; 5 FIGS. 6
are electronm crographs illustrating another exanple of the results

obtained by obserag ng the Beabtf&shstARriohd ifﬁﬁé%ﬁﬁﬂlhé*%na@xﬁﬁgggiHE”t
of the present invention with a scanning ‘el ectron m croscope; Fl 7 is an

expl anat ofy, %legwlitgléﬁeaie};édﬁgy%s@wméet@é hte@l%—r%gi%@éHU:ﬁﬁ%éEB?QiQ&

eval uating the surface roughnéess of th heat-resistant ro according'to

an embodi ient, Q%béﬁfm%t?chﬂtﬁeei PVEDL S O G B Lz%tﬁ”a AN Oté¥%¥jc§%

illustrating an exanp results obtal ned by evaluatin

dust - gen i sk of the 15 heat-resistant roll according to an
enbodineﬁﬁﬁ%?ﬂ%ﬁgk%resent invention; FIG 9 is an explanatory view

illustrating a er.exanple .1 of.the results,obtaiped b al uating,the
Hust - Geaor aci ntFers YRl S ptoth A Y IRk B e B T Bk o
of the present 20 inventiaon;. and FIG .10 is an expl.anatory view

11 torr rfolhe ZRantte" we R ol besBr et B s i rou
characteristics of the heat-resistant rolls in the ¢case of changing,
product i &F%B%?gﬂq bR&N 6 89%12‘6%%@%‘%%?9?%‘: HEFENF&SPsY 5t & 9 ?Egln@

according to an 25 enbodi nent of the present invention. 5
electron microscope;

FIG. 7 1s 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—generatiné risk of the

15  heat-resistant roll according to an embodiment of the present
invention;.

FIG. 9 is an explanatory view illuétrating another example
of the results obtained by evaluating the dust-generating risk of
the heat-resistant roll according to an embodiment of the present

20 invention; and

FIG, 10 is an explanatory view illustrating an example of the
results obtained by evaluating the characteristics of the
heat-resistant rclls in the case of changing production conditions
of disk members for the heat-resistant rolls according to an

25 embodiment of the present invention.




DETAI LED DESCRI PTI ON OF THE | NVENTI ON Herei nafter, a heat-resistant rol
according to an enbodi nent of the present invention, a production nmethod
thereof, and a nethod 5 of producing sheet glass using the heat-resistant
roll are described with reference to the drawings. In this enbodi nent,

description 1is nainI%ﬁﬂhﬁg%[p%E%%Rgé%theobngﬁ@igﬁvgﬂ@%gﬁat-resistant r ol
'S

according to the present Invention is realized as a roll having a
plurality of stacked di sk nmenbers. However, the present invention 10 is
not limted thereto. First, the outline of a disk roll according to this

enbodi mrent and, a net hod _of_ producin sheet gl ass using the disk.roll are
doscri bed Fi Gt RISt FarsaCan. RANR 8 br o4 SR Fid Lo Ao iiPhhy ac
in FIG 1, e disk rol.l 1 has a cylindrical roll tion_. 15 10 extending
1 & Longl BUEAE St odrTER L RB, doProte tiarmeind Sherg O asind 2 TELAOS
configuration in which a pluralit of disk nmenbers 11 containing 5% Db

wei gh oP%F%dB?lEga??e&rteg]sansa%liéﬁngitﬁetfh%a%lhﬁa?i't%ﬁ‘fhfa‘r”og?raéa?3% ShtPtHe
roll portion 10. More specifically, the plurality of disk nmenbers 11
const i t utyifd ERESBETCE FOpbRei SFPENSF e At ttod Sb§MPRIEFEREN BREGT APEHERT
portion 20 to be a rotation shaft of the disk roll 1. The plurality of

st acked diSsiargher®l VED £l I xBERW th 1 afgbeh Phe dhaehures bt prbviakl
respectively at both ends of the shaft portion_ 20, wherein the disk
menber s BECHTE IE6hpe ddserr ¢ et hd vengilondi naleads zgior ae & dhs birolHehanbng
portion 20. Thus, the surface of the roll portion 10 (hereinafter,

ref erredatplasal oy bisfracissl d2sk meadess . combwgieat Lba Aressiichnoaneion

circunferential surfaces of the 6
10 is 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 an example of a disk roll 1. As
illustrated in FIG. 1, the disk roll 1 has a ¢cylindrical rcll portion

15 10 extending in a longitudinal direction thereof.

The roll portion 10 has a configuration in which a plurality
of disk members 11 containing 5% by weight or more of clay are stacked
in the longitudinal directicn of the rcll portion 10. More
specifically, the plurality of disk members 11 constituting the

20  roll portion 10 are fitted by insertion onto a shaft portion 20
to be a rotation shaft of the disk roll 1.

The plurality of stacked diskmembers 11 are fixed with flanges
21 and nuts 22 provided respectively at both ends of the shaft portion
20, wherein the disk members 11 are compressed in the longitudinal

25 direction of the shaft portion 20. Thus, the surface of the roll
portion 10 (hereinafter, referred to as "roll surface 12") has a

.configuration in which outer circumferential surfaces of the
6




plurality of disk nenbers 11 stacked under conpression are continuous wth
each other. The shaft portion 20 generally nade of netal has a thernal
expansion ratio larger than that of the disk nenbers 11. Therefore, 5 when
the disk roll 1 is heated, for exanple, the thermal expansion of the shaft

portion Zﬁldlsallacryg@f dﬁgﬁ'?netrr[ﬂ)%trsolfl EPgc i sknABIRS) re%%lfo'ntéleéjceﬂwtzi)nﬁg@s

shaft portion 20." In thls regard, an expansion nmargin in the case of

heat i ng &gg%_ %T Jd} the rol | portion 10 by fixing the plurality of disk
10 nmenbers 11 under conpreSS|on in the longitudinal direction of the shaft

D oo, BERCELad BBOYe., TN %c R 10 IR, (350009 Bast HeciLikal Ol !

1 is heated, thero i on her mal expanS|on

haft portjon 20. Co thy,, d t d di sk
Corl 15 Phraners Sien oS y%%a”ria%?aepﬁﬂgrcﬁ "ﬁ T
b th t f th 0 d

The chandBTh el Engot B 2 dah® 6o %%‘p‘g@eeﬁ%% W5 heghe ?gggﬁ?el%%oul d

be noted that th thdff I'tfd nb 1 t
i i ted toritéx R '@'e“%. YaHoREL it Lhot chpt BSaRORC FHEBFSK

roll 1 can be used as a roII far conveyance in the production of sheet

gl ass. FI'G BHtaduontst £geashetinprétoPnt KB disk roll 1 used as a roll for
conveyance in the production of sheet glass. As illustrated in FIG 2, in
a production dévi & an6?9§ﬁ%mmﬁnZﬁﬁRﬁn%ﬂﬁﬁﬂm%$9é§slnatbﬁl?aéﬁ afshedoing 1
placed in parallel are disposed rotatably with respect to the shaft
portion 2@”1Wﬁek%P%Kﬂ?GﬁﬁerllmﬁVr%emedﬁhé&tEHX%%QdﬁﬁbWéNI@éﬁéﬂaPﬁn@lﬁbV|ce

(not shown) . In this
10 members 11 under compression in the longitudinal direction of the

shaft portion 20 as described abeove. Thus, even in the case where
the disk roll 1 is heated, the roll portion 10 can follow the thermal

expansion of the shaft portion 20.
Consequently, during the production and use of the disk roll
15 1, probliems such as the separation of the plurality of disk members
11 and the formation of cracks in the rcll portion 10 caused by
the change in temperature can be prevented effectively. However,
it should be noted that the method of fixing the plurality of disk
members 11 is not limited thereto, and they may be fixed without

20 compressicn.

The disk roll 1 can be used as a roll for conveyance in the
. p.roduction of sheet glass. FIG. 2 illustrates an example of the
disk roll 1 used as a roll for convevyance in the production of sheet
giass. As illustrated in FIG. 2, in a production device {not shown)
25 of sheet glass, apair of diskrolls 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). 1In this

7




7 case, the disk rolls 1 can rotate based on the power generated by the
power generating device. Then, a glass ribbon 30 in a nolten state sent
froman upstream side of a conveying path is conveyed to a downstream side
while 5 being sandw ched between the pair of rotating roll portions 10.

Mre speciiicaline 4idl be)examle, Lldustr ghedy! 8?5#% Faudgeakasged bpoon

30 is conveyed downward 1n a vertical direction I cated by an
arrow D i i ) - gl ass ribbon 30 is cooled slowy while
bei ng con%/}lleﬁésd&g%/f%léd{%]%etqd}gglgervg s 1. Although only one pair of disk
rolls 1 are il trat in . iLr i r y
be set along tﬂ#e%%do%\ggésﬁgrgﬂé%r? %Iguirﬁt{\%elﬁc,gl%g}:%l% s:eun(rlf; g%gﬁ% ﬁ%ééﬁ%@gﬁla

f . _ Furthet " i &2 a
The of asc ot F1 Bhon 301Gt H el g CCORIETeact A ERETRT GBMRL FoRCof "ShEet

gl ass re. specifjcall in the example illustrated in G 2, .for
axample, PO GHEHIE bR I he HFoPP SuPface 5. 761 A8ad PREEHERS obPsi de
of the glass ribbgon ,30_in the width ditectjon of the glass ribbon 0, are
non- cont %qrepgptep&%g_caééymwﬁgﬁ “FREPJFsk ]r‘b?ﬁfait%iﬁ%aﬂ@ G@&dGiesa
pulling roll that applies tension to the glass ribbon 30 so as to adjust a

nom nal HHIRKRNeYs 18 CemeRy eI hé Npf offticledt @ Mskie esdérf (€aregt1par
example, the pulling rolls conposed of the pair of disk rolls 1 are used
for pul | ilHgidedag &35 o g 3@ flddied rot efofifeA1glass -25 that has
overflowed froma pipe in the overflow downdraw fusion nethod. At this
time, the nom A&l ghagknedeh @t 38 sheeropdsdowdy while being conveyed by

10 the disk rolls 1. Although only one pair of disk rolls 1 are
illustrated in FIG. 2, two or mcre pairs of disk rolls 1 may be
set along the conveying path.

Further, the roll surface 12 may have a surface portion
(non—contact porticon} that does not come into contact with the glass

15 ribben 30 that is kbeing conveyed in the producticn of sheet glass.
More specifically, in the example illustrated in FIG. Z, for example,
both end portions of the roll surface 12, placed further outside
of the glass ribbon 30 in the width direction of the glass rikbon
30, are non-contact portions.

20 Further, the disk rell 1 can also be used as a pulling roll
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 cf the pair of disk rolls 1
are used for pulling the glass ribbon 30 formed cf 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
. :




be produced can be adjusted by the pulling speed of the glass ribbon 8 30
by the pulling rolls. Thus, in the production of sheet glass, the rol

surface 12 that comes into contact with the glass ribbon 30 needs to have
characteristics such as a heat resistance capable of withstanding 5 a high

t enper at ug® AU 1, OF i Y ghar d han the nelting temperature of glass, a
snoot hness that does not damage the glass ribbon 30 with which the rol

surface 12 co jont Q..C - I t- r aty rHoper. h
eg, 9nQﬂéﬁgégdégﬁhgﬁ1dﬁgshg%% %Qggg,ﬂﬁkyqxﬂj_gﬁr%écg ab

does not contami nat'e t he articularly, in the case of

produci ngtﬁatf .y shegt . l@éﬁt&%ﬁ S“BJ'[% tﬂ{g{ﬁl éié( %03: A% 1 Re@yli gyl fave

crystal display and a plasna e’ro surface 12'1S required'to

nave N Gl Sl A RIOBELEY. o TSl DeLlie, case Miehe S he £oL] purlags 12

has the Tnon-contac ortion, n a portion o ero su

that 15 comes.ipto contact wt he gl.ass ribbon 30 but also _the

non cdnt Gt BRor FHBRETHAF S ol 6P 2 HE 0 CEgR et PRH " EhEC P REEEFFBbon
30 are also required to have excellent characteristics such as.heat
osi ot andth SHE Tt BN g tprBse: (5T PATERRS SPagalaos: RébPRveRlor s
of the present inventjon carried 20 out intensive studies, and
consequerﬂjﬁj‘ d"i’kéjc%l?/eFéﬁ fRat avrdPcEctiaecOreRuFBn ONCAGSY - Gattbrat + Bt
whil e maintaining the heat resistance is achieved by nmaking the rol
surface PPHeSESHAHA PEMRRET NG AP LDAPEG U GnisfatihehesilassuFiaeen12
substantially. Next, the disk roll 1 with such excellent characteristics
and 25 @%rethod of producing the disk roll 1 (hereinafter, referred to

10 Particularly, in the case of producing a thin sheet glass of
high quality to be used in a ligquid crystal display and a plasma
display, the roll surface 12 is regquired to héve a highly c¢lean
property. Thus, in the case where the roll surface 12 has the
non-contact portion, not only a perticn of the roll surface 12 that

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 outintensive studies, and consequentlydiscovered that aneffective
reduction of dust-generation while maintaining the heat resistance
is achieved by making the roll surface 12 dense without changing
the composition of the roll surface 12 substantially.

Next, the disk roll 1 with such excellent characteristics and
_25 a method of producing the disk roll 1 (hereinafter, referred to
as "the present method of production") are described. FIG. 3

illustrates main steps included in an example of the present method
9 .




as "the present nethod of production") are described. FIG 3 illustrates
mai n steps included in an exanple of the present nethod 9 of production.
As illustrated in FIG 3, the present method of production includes an
assenbly step 5100, a grinding step S101, and a surface treatnent step

§3§§uc23,5€ PIREEAS R Te kEe R Py o R Efﬁ?%?ﬁimé%?@ S
| | i el
AT Lt TR e e D e e e R L T

predeterm ned thickness is.produced fr the aqueous slurry. 10 The
aqueous §Vﬁff§z?§%%¥§bafgétg ngsstgphgggba conposition corresponding to a

conposition which_the dis nmber s to produced shoul.d finally have.
Vor b speci 11 callfy Por SIS &t e Mlaetts P SRt F ot ot i BRRGera G
anount required for .achieving the content of 5% by weight or npre jn the
di sk PFPHO G P i e arsko L 15 181 F595RAREC Kb ie ByYt2ah' b
appropriately selected as the clay wthout a particular Jimt, as |ong as
the cl ay Sxfipkrempeseost t y thahe prasiicsiey %gﬁeﬂlaﬁwgm%tfsﬂ&rt herstrface
treatnment step S102 _described |ater, and one kind can be used al one or two
or nore Km@suenscahubey usedPisPomdiaia ifofleptrehapedabotiie (2Pagal tat

whi ch has a property of being sintered by heating can be preferably used.
Speci fi calbopad) exdil & prasiatgotomed| dyl SuEs sast kibiuehiced alragmdthe
Gairone clay, bentonite, or kaolin can be used, and the refractoy clay can
pr ef er ablaguseus slurry.

10 The aquecus slurry is prepared s0 as to have a compositicon
corresponding teoacompositionwhichthediskmembersll tobeproduced
should finally have. More specifically, for example, the agqueous
slurry contains clay in an amcunt required for achieving the content
of 5% by welght cor more in the disk members 11 mounted on the disk

15 roll 1.

Any kind of clay can be appropriately selected as the clay
witheout a particular 1imit, as long as the clay exhibits viscosity
and plasticity when it gets wet in the surface treatment step 5102
described later, and one kind can be used alone or two or more kinds

20 can be used in combination.

Further, astheclay, thatwhichhasapropertyofbeingsintered
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 refractoy clay can preferably be

25 used. Among them, the kibushi clay is preferred because it has a
‘high binder effect with sinteringland contains less impurities.

Further, the agqueous slurry canalsocontainan inorganic fiber

10




25 used. Anmong them the kibushi clay is preferred because it has a high
bi nder effect with sintering and contains less inpurities. Further, the
aqueous slurry can also contain an inorganic fiber 10 and a filler. Any
kind of an inorganic fiber can be appropriately selected as the inorganic

fiber wthoyt, #ipak | C"ﬂr@ dil@ b A9 iln%r}g_;anﬁ% EEE(@)?%b@?%}EBﬁ%ﬁgé?ge%{

reinforcing material that” enhances the strengt
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as e Tl
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fiber, a silica-alumna fiber, and a silica fiber, which 10 have excell ent
heat T esi Tt dliEec EANTBAYTT Bt b | YT r STRS dtty M5 U058d7 LOURPKIE 6F LOFPI Il er
can bs aqﬁégfriatel selected as the filler wthout a particular limt, as
long &8s t 5 19%8} Rt D deSTE I Ahd %Bnhancement of the characteristics
such as heat resistance and _strength of the disk nenbhers 11. One kind can
be used al one SPTARPIS bicHbre kPRESTRT e SEFITACLEMDINARITHC MPRY
specifically, for exanple, an inorganic filler such as mca, wollastonite,
sepi ol i t EUCTsAY @ CeFRTHCUfLRETcan HeéadsediPARoNGTt RefPCkieal t hAPCBXARBI t s
excel l ent characteristics such as high elasticity, a slip property,
abr asi on ezt efeirttel Y apgd hedfo respetbikes Ehany ber prempdgblap akwnnbirae, use
of mca can also enhance the ability of the disk nenbers 11 to follow the
ther mal expahsion Hibehe ashalicpoalwhn20lien henddhskikiotd fibenprehich
specifically, the shaft portion 20 is nade of netal such as iron or iron
st eelQ ard vieerices L tdrel Bhaf tragsasttiaome?0:-an particularly preferably be used.

Any kindof a filler canbe appropriately selectedasthe filler
without a particular I1imit, as long as the filler contributes to
the enhancement of the characteristics such as heat resistance and
strength of the disk members 11. One kind can be used alone or two

15 or more kinds can be used in combination. More specificalily, for
example, an indrganic filler such as mica, wollastonite, sepiolite,
silica, or alumina can be used. Among them, mica that exhibits
excellent characteristics such as high elasticity, a slip property,
abrasion resistance, and heat resistance can be preferably used.

20 The use of mica can also enhance the ability of the disk members
11 to follow the thermal expansion of the shaft portion 20 in the
disk rcll 1. More specifically, the shaft portion 20 is made of
metal such as irocon or iron steel, and hence, the shaft portion 20
expands thermally when exposed to a high temperature and extends
25 in a longitudinal direction thereof. At this time, the thermal

expansion ratio of the disk members 11 is lower than that of metal.

Therefore, the disk members 11 may not follow the extension of the

11




expands thermally when exposed to a high tenperature and extends 25 in a
| ongitudinal direction thereof. At this tine, the thernmal expansion ratio
of the disk nmenmbers 11 is |lower than that of nmetal. Therefore, the disk
menbers 11 may not follow the extension of the 11 shaft portion 20, and
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due to the expansion in the |layer. direction_qof the mca. As m.ca, for
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white_m ca can greferably be used bhecause it can effectively enhance the
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aqueous slurry can further contain an assistant for enhancing_the

char act erilstPesCatf HNgEs ef Grraboki RPN theCont? B3 Siigant e Cdf keRampEES an
organic material capable of being elimnated fromthe disk nenbers 11 when
t he di sk Inferisey Solilogr &hesitheapad, egpagfipRoP§ahne AREEEI BPrEAANDE0 UGEd. As
the organic material, an organic binder such as pulp and fibers or

particl ego dfhea esypaisarone neshe davepbedisedtiod AR aheeousasl urry prepared
as a mxture of such materials is fornmed into a sheet shape and dri ed,
whereby a m || Bsamdceanfbe epamplleedihilite midd,bédredkcanicbe prefetdbhyca
obt ai ned by a paper naki ng

10 can be used. Among them, white mica can preferably be used because
it can effectively enhance the ability to follow the above-mentioned
thermal expansion.

Further, the aqueous slurry can further contain an assistant
for enhancing the characteristics such as formability. As the

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.

20 An aqueous slurry prepared as a mixture of such materials is
formed into a sheet shape and dried, whereby a millboard can be
produced. Themillboard canbe preferably obtainedby a papermaking
method using a papermaking device. The thickness of the millbecard
can be set to be a desired value corresponding to the thickness

25 of the disk members 11, and can be set to be in a range of 2 to

30 mm, for example.

Then, a part of the miliboard is punched out to form a disk
12 '




met hod usi ng a paper nmaki ng device. The thickness of the m|lboard can be
set to be a desired value corresponding to the thickness 25 of the disk
menbers 11, and can be set to be in a range of 2 to 30 mm for exanple.
Then, a part of the mllboard is punched out to forma disk 12 shape, and

the puncheg out g sk,bady, i3 PbLal fiesl 85 Lhe. dislc DRDEE o iy ey
through-hol%g of & oW ng gﬁ% sha#?Lporti n 2010 be | nser egl #b?e%sggnbly
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punched ot 1 Fomtt RE R R T Hobra. 1o hba s by DEPhGTeh AR s beStsed
as the disk nenber. 11,. or. a disk tai ned by punchi ut a nilh oard
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conditions are not particu% ly . limted, and_they caq%E changed
appr opr i atel y 1T 5EortaAnTs CHPE i TP OOHIPE T SHOT e Hol R Tpbet FPESE on
of a 10 sinterjing furnace, and the bulk density.and the size of the disk
menber 12Y NS pEdt1S1Es 1 FalaPehdsgR P © FnFéFi‘n’GePQF‘rﬁeﬂit uPE 2 1Rkt
particularly limted, it _can be set, for exanple, in a range of 300Cto
1, 00C, prdfamas Py PuRshdsge o5t 206¢46°960CY15RaUtnBiBtBF&Rer BT y2 170 a
range of 500C to 800C. Al though the sintering 15 tinme is not particularly
limted, B8 s 56 $8e, ek BRERPrelli n The rdRgerénglcepd2Lipgar 81 ROt he
case of producing the sintered disk nenber 11, an assistant such as an
or gani ¢ rrEtriicl sgdit dilmEd gt fille ozl beaphdrsed | appaeedldyethein
sintering. As a result, the disk nmember 20 11 nmade of a sintered inorganic
mat eri al scapUsErest ai iidd. tlRur chrditiomst Recki asertde dissic feimseyiarl  ofgaps
derived from burning of a part
10 sintering furnace, and the bulk density and the size of the disk
member 11. More specifically, aithough the sintering temperature
is not particularly limited, it can be set, for example, in a range
of 300°C to 1,000°C, preferably in a range of 400°C to 900°C, and
more preferably in a range of 500°C te 800°C. Although the sintering
15 time is ncot particularly limited, it can be set, for 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 a result, the disk member

20 11 made of a sintered inorganic material can be obtained. Fﬁrther,
in the sintered disk member 11, gaps derived from burning of a part
0f the materials involved in the sintering are formed.

The disk member 11 can alsc 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-menticned

materials into a mold with a predetermined shape corresponding to

the shape of the diskmember 11, followed by suction and dehydration.
13 |




of the materials involved in the sintering are forned. The di sk nenber 11
can al so be produced by nolding. More specifically, the disk nenber 11 can
be produced, for exanple, by 25 pouring the slurry prepared as a m xture
of the above-nentioned materials into a nold with a predeterm ned shape

correspongifghd0, ke sshapecohrt hendi §&g r@lrm@rlslll,m fralgrewed Dy taugt kegyand
dehydr ati on. 13 Further, the surface of a nolded disk is i npregnated with

a clay sdupfy, ang dr Il%@ whereby the ¢ sk Jmper 1111 c%%fa%%agtheec%;ly

can al so be produced The nol ded” di skmenber 11 can al'so be sintered

Furt her d e s e dgledpl I 1 having the plurality of disk nenbers 11
i's assemﬁﬁ %he rg) portlon 10 containing the plurality of disk nenbers
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it can be set, for exa a range of 1 to 24 hours. The di sknenber 11
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sintering) contains 596b{ ght or npre of clay. The content of the clay
i s pref erldbPFcseapgeput b%‘—b@ copdifet ht %’rdrrrﬂse thed SREFe EpraréPabPY a5%

by wei ght or nore.
10 sintering furnace, and the bulk density and the size of the disk

member 11. More specifically, although the siﬁtering temperature
is not particularly limited, it can be set, for example, in a range
of 300°C to 1,000°C, preferably in a range of 400°C to 900°C, and
more preferably in a range of 500°C to 800°C. Although the sintering

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

The diskmember 11 thusobtained {(diskmember 11 after sintering
in the case of performing sintering) contains 5% by weight or more
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.

In the case where the content of the clay is less than 5% by
weight, the effect of the surface treatment in the surface treatment
step 5102 described later cannot be obtained sufficiently. In
contrést, the effect of the surface treatment can be obtained

_25. sufficiently by setting the content of the clay to be 5% by weight
or more, and the effect can be obtained more pqsitively by further

increasing the content.
14




In the case where the content of the clay is |ess than 5% by weight, the
effect of the surface treatnent in the surface treatnment step S102
descri bed | ater cannot be obtained sufficiently. In contrast, the effect
of the surface treatnent can be obtained 25 sufficiently by setting the

content of the ¢ ayeto e $%bY YeL Atpe O i fRECy £ ﬁcﬁ‘)% EBﬁt@BEE‘él?%t%%nct:iﬁgy

obt ai ned nore positively by further “I'ncreasing the content.
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appropriate et In"accordance with the characteristics require
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the formation of cracks, and the separation of the plurality of disk
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that the disk roll 10 y .not _.exhi bit sufficient performance. Thus, the
cont ent_Sha 8l B9 RREHaT ik CheNbERC T T OB aR ey S STioy PERGTRFE. Shta
range of 5 to 75% by weight, preferably in _a range of 10 to 75% by wei ght,
and nor e 35 &6 NGRS S SgETeRk11g t 5h¢sdPEYakergne RGREKESr, 2 %rthe
exanpl e, the content of the cla{.15 is set tobggreferably in a range of 15
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wei ght. Further, the amount of the inorganic fiber and the filler to be
cont ai nefausechéndtBr aehbdromti wad CheWappr bhei Be it Sd1ati fheagéskdante

with the kinds of those nmaterials and the characteristics
10 1 may not exhibit sufficient performance.

Thus, the content of the clay in the disk member 11 can be
set, for example, in a range of 5 to 75% by weight, preferably in
a range of 10 to 75% by weight, and more preferably in a range of
15 to 75% by weight. Further, for example, the content of the clay

15 issettobepreferablyinarangeofl5tod45%byweightandparticularly
preferably in a range of 15 to 40% by weight.

Further, the amount of the inorganic fiber and the filler to
be contained in the disk member 11 can be appropriately set in
accordance with the kinds of thosematerials and the characteristics

20 required of the disk roll 1. More specifically, the content of the
inorganic fiber is set tc ke, for example, 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 the filler is set to be, for
example, preferablyinarangecf0to80%byweight andmorepreferably
25 in a range of 30 to 60% by weight.
| In the assembly step S100, the plurality of disk members 11

thus produced are fitted by insertion onto the shaft portion 20
| 15




20 required of the disk roll 1. Mre specifically, the content of the
inorganic fiber is set to be, for exanple, preferably in a range of 0O to
50% by wei ght and nore preferably in a range of 5 to 40% by weight.
Further, the content of the filler is set to be, for exanple, preferably

n a range, 4 Soﬁ 0% By URLONt AOAILE, Pref bl %mbfergl e ngfqeéo to

60% by wei g asse arari t ers 11
t hus prod h 3 rii to th ai %ég. .
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shaft por n ar te | ongi t udi nal dlre t he shaft
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menbers 1 Eesilon are sandmnchedcgé)S t he palr of flanges 21
provi ded 1rjEYer‘P of tﬁ‘émgﬁﬁ?t”pd%rﬁl% CORP TETE 1O X 8d °f GFPAELCRHEENCY he
pair of nuts 22. However, the p uralkvg of disk nenbers 11 na¥ be fixed
with Phe Hlamgds o1 Shanees ?rﬂutpsrovzzl fhoRPtR ot Shearbef toePREIP It t ed
onto the shaft portion 20. 10 Thus, the disk roll 1 having the rol
portion P #bfFedesiiutthenyitalnepaor of auked i skKowsiser ShEIPEdAa bty
assenbl ed. The roll portion 10 are hardened nore and made denser, conpared
with eactf diisk members1lloesvriee akseablviiig: the (fdmﬂlg%sﬁﬁugaaﬁdthwm%m he
plurality of disk menbers 11. 15 The roll portion 10 is not limted to the
one that dagittheutpkorakretyiof sfbekekdiskiitasbostdltas dbsEri bedt above.
Specifically, the roll portion 10 can also be, for exanple, one
cylindri . nol ded body containing 5% by weight or nore of clay.

16 Thus, the disk roli 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.

15 The roll portion 10 is not limited fto the one that has the
plurality of stacked disk members 11 as described above.
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 such a manner

20 that apiuralityofcylindrical moldedbodies containing 5% by weight
or more of clay are stacked along the shaft portion 20.

Such a cylindrical molded body can be produced, for example,
by molding, using materials mainly containing the above-mentioned
inorganic materials. In this case, the roll portion 10 is produced

25 as a cylindrical molded body by 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 roll portiocn

16




Further, the roll portion 10 can be configured in such a manner 20 that a
plurality of cylindrical nolded bodies containing 5% by weight or nore of
clay are stacked along the shaft portion 20. Such a cylindrical nolded body
can be produced, for exanple, by nolding, using materials mainly

(o3 prodt _oxar : : - i N
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slurry pr r : ] xt ve- i.oned te'égs in | d
R e bR A S R R R PR M T
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nol ded body forne 8 .mpl di.ng i.s inpregnated with qia sl.ur.r d dried,
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Further, the roll portion 10 can also be an inorganic fiber nolded body
cont aP ni ATt I3y DEWEEHH5Ers. More specifically, the roll portion 10 can
be, for exanple, a sheet-shaped inorganic fiber_. nolded body containing
cl ay between f FHEFE S Rouhle af Oth P e Thaft Ca@oalp%?tk?%ﬁnzen@ﬁaénéﬁ Giber
plurality of tinmes. In this case, the roll portion 10 can be produced, for
exanpl e, MHPEIRPRYFENITAG NARTI Hot gRAT Y CENHeCahA -detfoBBRP &4 4 H G ldy sTher y.
Specifically, for exanple, inorganic fiber paper is inpregnated wth clay
slurry, &wdlthertiend( aandani éofi beanphper $Reqbupitanedune rIsnigel Shart
portion 20, whereby the roll portion 10 can be produced. Further, for
exanpl e, nicdslegahr8vf ¢ bela papes et detivegnt hedberaywoursd mrrsducedhpyshaft
subj ecting slurry containing clay to papernaking,
10 portion 20 once or a plurality of times.
In this case, the roll portion 10 can be produced, for example,
by impregnating an inorganic fiber molded body with clay sliurry.
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 ailso be produced using the inorganic
fiber paper. Further, an inorganic fiber blanket is wound arcund
20 the shaft portion 20, and then, the inorganic fiber blanketi is
impregnated with clay slurry, follilowed by drying, whereby the roll
portion 10 can also be produced.
Those cylindrical molded bodies and inorganic fiber molded
bodiescanalsobe sintered. Further, aheat-resistant roll equipped
25 with the roll portion 10 having the plurality of disk members 11,

cylindrical molded boedies, or inorganic fiber moclded bodies as

described above is assembled, and thereafter, the roll portion 10
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and then, the roll portion 10 can al so be produced using the inorganic

fi ber paper. Further, an inorganic fiber blanket is wound around 20 the
shaft portion 20, and then, the inorganic fiber blanket is inpregnated
with clay slurry, followed by drying, whereby the roll portion 10 can al so

be produced, J ﬂﬁ 58 E YL 1 L @ %Qrboghésréﬂﬁ EQ?E?QEI QobeSr g% @gwth
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tenperature is not particularly limted, it can be set, for exanple in a
range 10 3t 366G 1%° PL0obOE, Cprietrigs ymp %dﬁdrbﬂf@éa@? E}G@GWG@@GG £ 5har
nore preferably in a range of 500C to 800C. Although the sintering tineis
not part i%ul défrcf/ oty mi fege sreehil prel ket alibpuahdms eintey ing Famperatulet o
24 hours. In the grinding step 5101, the roll surface 12 of the disk 15
roll 1as§éhﬁpéd9¢ﬁt%¢Eﬂ%@hﬁﬁbﬁyt§ﬁeplgxﬁﬂlb@ Frourfr speviblecall @ rangpart

of the roll surface 12 in a dry state is scraped off, mhereby
10 of 300°C to 1,000°C, preferably in a range of 400°C to 200°C, and

more preferably in a range of 500°C te 800°C. Although the sintering
time is not particularly limited, it can be set, for example, in
a range of 1 to 24 hours.
In the grinding step S101, the roll surface 12 of the disk
15 roll 1l assembled in the assembly step S100 is ground. Specifically,
a part of the rcll 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 rQll portion 10 in the longitudinal directicn can be adjusted to
be constant. The grinding method is not particularly limited, and
for example, agrinding device such as a turningmachine or a grinding
tool such as sand paper can be used.
GrindingconductedinthegrindingstepSlOlisconventionally
25 performed for finishing the roll surface 12. Thus, the greund roll
surface 12 is smoothened more satisfactorily compared with that

before grinding.
| 18




the roll surface 12 is snoothened and the dianeter of the roll portion 10
is adjusted. For exanple, as illustrated in FIG 1, the dianeter of the 20
roll portion 10.in the longitudinal direction can be adjusted to be
constant. The grinding nethod is not particularly limted, and for

exanpl e, a gringdi,ng devige fH&&@rn Pnr&%%nﬁﬁléJ'%%]g%@.ﬁqn\%rhtZioq{ lading 4 %gg'

such as sand paper can be used. I ndi 0 grinding s
Thus. T he nraund s ot Pdiele r2ak BT R kS AR Sub Py 225 B2
oresent i HolAYi Bt e4PFEST B ITRCERS VB DR s AEheTHEn R R ITRES
requi T ed g Eh e e e odllin S dreRi Ty THER ST 1 AetaPs he
Furthor (TR G Fogt R 1 T Sor HGEEEt At SFc I9T0EH NGNS -
surface 12 ground in the grinding step 5101 is subjected to surface

treat nentSiSPwhich the roll surface 12 is smoothened in a wet state.
Specifically, 10 in the surface treatnent, first, the dried roll surface 12

after grindi ngli Showstrdacenbres Syt fenl $302 1 hbers1yl surfaee 12oraunddry
state is newy inpregnated with liquid. Any kind of liquid can be
appr opr i dtef-he sl shae Usddiasuthedtagltd shintivow taepamentdlravhichi t,
as long 15 as the roll surface 12 can be inpregnated with the Iiquid. One
ki nd the roll surface 12 is smoothened in a wet state. Specifically,
10 in the surface treatment, first, the dried roll surface 12 aftér
grinding is wetted.

More specifically, the roll surface 12 in a dry state is newly
impregnated 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 liguid. One kind
can be used alone or two or more kinds can be used in combination.
Specifically, polar solvents such as water, ethanol, and acetone
can be used preferably. Among them, water can be used particularly
preferably since water is easy to handle and can plasticize clay

20 effectively.

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. Hcwever, they become soft and can be deformed and

25 moved relatively easily in a wet state.

Inthe surface treatment step S102, anexternal forceis further

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




can be used alone or two or nore kinds can be used in conbination.
Specifically, polar solvents such as water, ethanol, and acetone can be
used preferably. Anong them water can be used particularly preferably
since water is easy to handle and can plasticize clay 20 effectively. The

roll surfgce %%e%%&éhﬂwgl |§c°/9 Ry Wit @k fREe9fy %L&yfaé?earlzb%sph?ﬂié%&i zed

by being wetted. SpecifitCally, fine particles constituting the ro

surface %E%&Qaé %@£°§H%§ér | 5 df “ai‘i;g?}’u%% alf1 Qﬁ‘é’%‘é%él%gtey

becone soft can be defornmed and noved re ively easily In

ot | o e SR SRTEDEs 3L A0 A e d a3 g

applied to the wet 'ro sur 0 snoot’hen

Speci fi cal r example, the wet.roll. surface, 12 i s_rubb to apply. a
shear T onelth e Bebrart S BRbr e Por  ur Pace 0 inide S3RERRH Y he
fine partic|es cons%ituting@the r.ol | iurfa & 12 gan bs nnged al ong the
rol | Burfate TEVEAS Y PESIE, “Phé B8R §9Ft§ 828nd®cbhvekFty on the rol
surface 12 can _be reduced. Specifical]y, for exanple, .the fine particles
constituting  SBRGSE. BT oncobf AT 11 HAbe D15 4P A Crrovens bt b Fhe
roll surface 12 and buried in the_concave portions of the roll surface
12, wher &5 Ve PRI &Sy Pécéhfzreiﬁ BETERG6t héndASPPBRE 9PYY e Firther,
by applying a force to press the roll surface 12, the fine particles
const i t utSHd 2 Re LE o d kit ErRE 12 thgncansaveero 5 191y Afp ther 80dénger{ace
Specifically, the fine particles can nmove while being shifted from each
ot her on lthe "erepyl theurpadesizracthérefanebet Heopthenpar efEpekivahy be

rearranged and buried again
10 Further, by applying a force to press the roll surface 12,

the fine particles constituting the roll surface 12 can also be
filied up more densely. Specifically, the fine particles can move
while being shifted from each other on the wet roll surface 12.
Therefore, the fine particles can be rearranged and buried again
15 soastobedisperseduniformlybyaloadunderanappropriatep;essure.
As a result, the roll surface 12 can be made denser effectively.
Accordingly, in the present method of producticn, the surface
treatment as described above is performed ag finishing of the roll
surface 12 after grinding, whereby the roll surface 12 is smcothened

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-secticon of the rcll portion 10 taken along a
line IV-IVof thediskrolllillustratedinFIG. 1, andacross-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 example, the wet substrate
20




15 so as to be dispersed uniformy by a | oad under an appropriate pressure.
As a result, the roll surface 12 can be nmade denser effectively.
Accordingly, in the present nethod of production, the surface treatnent as
descri bed above is perforrred as finishing of the roll surface 12 after

grindi ng, (y\hle %%ééeed g{ J.1'1SS"£r %Cée r]o%atﬁ %p”[?et gers]%?faég gEf €& VS!}%&? %I can

be made denser ustra €s an exa franée |ﬁen pre
for realj bov rretloned urface treatnent illust tes a
cross- sec ﬁéo‘ﬁeg‘r%erfe[he ro Y pof ?ecﬁef%nken en’ QFSﬁﬁrlgedrl e ?R}qj\?aojflth 8| sk
roll 1 ill ratdlnFG and across-sectian 25 of a,subst e 40used
for the SUMThd®Yrk e e aih s esfﬁiét%efﬂolr& e ST SFREpBRL DR B e ALY
illustrated |n FI e§{] ) exarrp e, ?‘ wet substrab ﬁo 40 i s Eressed
agai nst t"’Hgor‘“bt%tll Srtdfl‘_”It Afadd G2 WiePebySPREE LBovecnaRefbnRATEtPFace
t reat pent a%erforrred %pemflcall , the roll portion 10 is first rotated
in a di r@cot 3 e P oy 4Rt 18 row R illustrated in FIG 4 with respect
to the shaft portlon 5 20 as a center of rotation. Then, the substrate 40
reviously i npré§Rat' et AHPRCEAHEIY RIRHOURL WAFRFePRa PR ¥déa itsguehe
p y 1np
rotating roll surface 12, and the state is naintained. At this tine, as
i || ust r at®d Wk er| &3 Elfeﬁed|aélaplrf@ffertﬁ?@drt)hatltlﬁer%hbsi‘zmaﬁaeﬂld%eapﬁa@e@l
along the roll surface 10 12. Although FIG 4 illustrates only the state in
whi ch t hetalisstisameingeipgdpl aledtial vrigindhe aci riddmsdravitidalindFiéct # oni bf
the roll surface 12, the substrate 40 can al so be placed along the
| ongi t udiimapredereeditm bt heheub ot tasudlace iz cethad pnphehe aldl lsanfhgee 12
is rotated
10 12. AlthoughFIG. 4illustratesonlythe stateinwhichthe substrate
40 is placed along the circumferential direction of the roll surface
12, the substrate 40 can also be placed along the longitudinal
directionoftheroll surfacel?2. Thus, theroll surfacel2isrotated
while being in contact with the wet surface 41 of the substrate
15  40.
Herein, any kind of substrate can be appropriately selected
and used as the substrate 40 without a particular limit, as long
as the substrate can be impregnated with liguid in an amount required
for wetting the roll surface 12, and a friction force required for
20 smoothening the roll surface 12 can be applied to the roll surface
12,
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.
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while being in contact with the wet surface 41 of the substrate 15 40.
Herein, any kind of substrate can be appropriately selected and used as
the substrate 40 without a particular Iimt, as long as the substrate can
be inpregnated with l[iquid in an anount required for wetting the rol

surface 12, and,g i ctio ekggnﬁe o) SO0 Lo L0120, SRR NEDLAGLhE 410k o

surface 12 can be applie surface ecifrca
exanpl e, a fiher bst fate_or or ous substr abl e . of nin
T qui d SUFLERRs KFHS Foetlislur Pt Rn g SRR ] PUf S0 uig it o
exanpl e, t he éS erf rnln sur f e treat ment usi
vt of - cort i Rg raer TS bR rate 8}1958 S PPt e @&rﬁﬁgea BFtsete
hydr ophi | teri.al, ref erably be used, 21 Fur (g exa
Subst  at J%acgﬁsctlﬁéce&irac G EAATE « SignagbatTRler b iebnekes Ty bAe |
conveX|ty for %rlndlng that, comes. into contact with the roII surface 12
can be used @s"EReNstBsthEtT v Ua.S BpBErt Al yS Y6t exarprélithé l¥ubsetat e
40 with the surface 5 41 to which an abrasive is bonded can be used.
Speci fi cﬁxlay“plfeor a %&%%T%ha%e%f%%{smaa§36§t@£‘€ﬁ%ﬂ W@tﬁ 50RFAReSH t h
roughness for grinding, such as a sand paper, can be used preferably.
Furt her, T&% idnigstingtedlich REG2 823Nghpapebst rsaﬂebaouﬁadnﬁgefw@&lm lity,
whi ch can be placed along the roll surface 12, can 10 preferablybe used.
Speci fically, f@rctésaawrpla@,lhl@wémt@hapeoﬁ“lﬁ-béln $igssrhsérstich4ashapven
fabric and nonwoven fabric and a sheet-shaped porous substrate (for
exanpl e, fleaied idlydi m)icirmdenobeapdyntbetilong the roll surface 12, can
10 preferablybeused. Specifically, forexample, a sheet-shapedfiber
substrate such as weven fabric and nonwoven fabric and a sheet-shaped
porous substrate (for example, foamed molding) made of a synthetic
polymer having flexibility can preferably be used. Further, the
sheet-shaped substrate 40 (for example, sandpaper) having the
15 surface 41 with roughness for grinding as described above can also
preferably be used.
AsillustratedinFIG. 4, the surface treatment canbe performed
extremely efficiently by rotating the roll surface 12 while the
wet substrate 40 is placed along the roll surface 12. Specifically,
20 first, the wet substrate 40 covers a part of the roll surface 12,
and hence, the roll surface 12 canbewettedefficientlybycontrolled
release of liquid (moisture) from the substrate 40, and the roll
surface 12 that gets wet once can be effectively prevented from
being dried again.
25 Further, the wet roll surface 12 and the wet substrate surface

41 rub against each other while being pressed against each other

appropriately, whereby the fine particles constituting the roll
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pol ymer having flexibility can preferably be used. Further, the
sheet - shaped substrate 40 (for exanple, sandpaper) having the 15 surface 41
wi th roughness for grinding as descri bed above can also preferably be
used. As illustrated in FIG 4, the surface treatnent can be perforned

Xt el yo, L1 6l ot Lte Do RRLALY NG bl SURTace g i Lt e telone

substrate aced along €10 surface pecitically iTst,
the wet substrate covers a_par f the |1 suyrface 1 nd nce, .the
o 1 "sur ke 43 EadPeaid Sufie et neksndye bt sotiroh e st Base e R g ur
(noi sture romthe, substrate 40, and e roll rface 12 th ets t
bnce. can 15 P61 FEELTVAFY: B GFEHIoH B Ot L BRI LOcC e 5798 CPeTEHeF O he
wet roll surface 12 and the wet substrate surface 41 rub agai nst each

ot her whitH DTG DrPes 65 AdhesePeIeh other appropriately, whereby the
fine garticles constituting the roll 22 surface 12 can be noved

ef fecPfively. A§UétP€§m%Qt?%é“&ﬁé§§ﬁﬁé§$mﬁﬁ%§E%PSéﬁzvﬁémﬁﬂqa%ﬁﬁ?éﬁ%cﬁz
before the surface treatnment collapses to be reclainmed, whereby the rol
surface IXdHE Sabothenditt &ed farige -defbechbigestyi bidd tdE6vE255, FulRe her,
in the surface treatnent step 5102, two-stage surface treatnent can al so
be perf orgred.aSpeesdiesdt s b i ddagear tneng SutfaEer s saement wekting
performed by carrying out a first step of wetting the roll surface 12
ground i rrhtehecddi adihgcest Bp Bi0mdand ahsegohddingeprerd Shforheningethrdwet
roll surface 12. 10 In the first step, the roll surface 12 in a dry state
i s new y stiaprdgmated hentihgl icqei detArggflhedrbéfcenpiegnati ng the rol

surface
10 In the first step, the roll surface 12 in a dry state is newly

impregnated with liquid. A method of impregnating the roll surface
12 with liquid is not particularly limited. For example, a method
of spraying liquid onto the rcll surface 12 with a spraying tool
such as a sprayer and a method c¢f bringing the substrate 4C

15 preliminarily retaining liguid intc contact with the roll surface
12 can be used.

The treatment in the first step can alsc be performed while
the roll porticn 10 is being rotated. Specifically, for example,
liquid is sprayed onto the rotating roll surface 12 or the recll

20 portionl0 is rotated while the substrate 40 preliminarily retaining
liquid is pressed against the roll surface 12, whereby the roll
surface 12 can be wetted. Needless to say, the roll surface 12 can
be wetted withcout rotating the roll portion 10.

Inthe subsequent second step, theroll surface 12 is smoothened.

25 Specifically, an external force is applied to the roll surface 12
wetted previously in the first step, whereby the roll surface 12

is smoothened. Specifically, for example, as described above, the
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12 with liquid is not particularly limted. For exanple, a nethod of
spraying liquid onto the roll surface 12 with a spraying tool such as a
sprayer and a nethod of bringing the substrate 40 15 prelimnarily
retaining quuid into contact with the roll surface 12 can be used. The

treatment §P§F5'r ste Oé%_QrgkgolgqjﬁggL LPRd. ¥ IQUIg S J LR Qn%kon

10 is be|ng r peC| ica examplre, is spraye onto the
rotating roII ur f e roll orti.on rot at ed
Cobot r a e 50 st hf AT i?a.wh%gebw £ReI L sl Thga HerCEREnFar)
surface 12, wh by the roII surface 12 can,be we edl ess to say,
The roll suri acBEiTeannee WetP 1O FOPAE! Ty PHes PBTTEB0T (ooRe a8,
t he subsey uent second step, the roll surface 12 |s sq%othened 25h
speci fi cat’t {1 CatPeREOHEP f%%&@qgsaaptﬁﬁ EAML S THEATOIE St RecE™eet ket ed
previously in the first step, whereby the roll surface 12 is snDothened
Speci Pi caNY ¥ AS8EHHIES, q&é?@ﬁiﬁgﬁvﬁbﬁﬁén the sy8sEgpFepdftPERSEDY s
rotated while the substrate 40 is pressed against the wet roll surface 12,
wher eby t#HE2ITAT t8gr Faket 19| 2o hnsoriasedl 2 Hergist 1 ier el Vs InG pARPTPERI ar
limt on the substrate 40 used in the second step, as long as the rol
surface Ihecahcpe-shepehendstrstentd radoteivmly Bes@adbed Taddvies ahea: t he
substrate is pressed against the rotating roll surface 12. Specifically,
for exanplu;ing héesheepnshaped, sulbststatat 4thazad prudfsdraiiley e igspdessadt hi s
case, during the second step, the sheet-shaped substrate 40 is pressed
agai nst tdvmiwett tbklvsunfoddesti2faaad 4,hendothe parltli ppridchsl ¢ asatedatied
while the substrate 40 is placed along the circunferential direction
10 while the substrate 40 is placed along the circumferential direction
of the roll surface, whereby the roll surface 12 is smoothened:
Further, for example, the sheet-shaped substrate 40 having
the surface 41 with roughness for grinding on the surface that comes
into contact with the roll surface 12, such as sandpaper, can
15 preferablybeused. Theuseof thesubstrate4ilhavingsuchagrinding
. gbility enables the fine particles constituting the roll surface
12 to be moved and buried again effectively as described above.

Consequently, the roll surface 12 can be smoothened and made dense
effectively.

20 Further, in the surface treatment step S102, the roll surface
12 of the roll portion 10 rotating in one circumferential direction
is subjected to the above-mentioned surface treatment, and
subsequently, a repeated surface treatment in which the surface
treatment is performed with a rotation direction of the roll portion

25 10 being switched to an opposite direction may be performed. Such
repeated treatment can also be performed at least once.

Specifically, in this case, first, the surface treatment of
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of the roll surface, whereby the roll surface 12 is snoothened. Further,
for exanple, the sheet-shaped substrate 40 having the surface 41 with
roughness for grinding on the surface that comes into contact with the
roll surface 12, such as sandpaper, can 15 preferablybe used. The use of

the SUbStélﬁ‘é&ﬁPn@ é‘gf L!L“%@rf%de”%”&na%' g%@%‘ e b@%f&kﬂégp%h‘é' es

constituting the ro ace 2 to be ane buried again effectively

as desc“%&‘é’ ?@Pl"]‘i% ec&\/el q}‘qg}o e £ e 1 "on%” 368 Jf%r%ﬁ@lginéqg%ﬁ%ﬁd

and nmade ense her in the sur ace

5102, the £o| Fagp&%cedulgcemﬁ IRALOLLRALS Hor 1000 of #E1 00c Loy o,

circunfer reétion "i's s OVG nenti oned surface

t t t b t d f t t
sur face. VroatiEn T e o T o M LER o5 7O YO o a6 P esrt HeoFer e
portlgn 2 10 being switched to an opposite direction nmay be perforned.

Such “repg€dt'ed treatment can al so be performed at | east once.
Specifically, in this case, t he surface treatnent of 24 snpothin
the rol | surfal&*f2 T%eéq}ﬁe?‘ﬂ:lé’fla%%r*?%tlﬁe} PRSI TRAT 1RO T AR LP g SB&FFPSH 10
is rotated in one circunferential direction  (for exagE di rection
r¥

i ndi cat ed" by "EnCBPPBW R HHIR5E A B4 thALEI G YNy thrneo WG9 dat ABRET

maybe performed in two stages as described 5 above. Next, the rotation
di recti ortlét SHEECH IL5eatEM 10 Whe rohivt ERPEATES FRE26PPBSi L& HFFECETOA-
W t hout drying the roll surface 12 after the surface treatnment, whereby
r epeat ed IaesHtiieml livs par tlog mabeatSshsirtacakhy, tlhetmefﬁaefpﬁeétre@tmﬁeétﬁﬁnt

t he surface treatnent of
10 smoothening the roll surface 12 in a wet state is performed while

the roll pertion 10 is rotated in another circumferential direction
(for example, direction opposite to the directicn indicated by the
arrow R illustrated in FIG. 4).
Further, in the case of performing the second repeated
15 treatment, the rotation direction of the roil portion 10 is switched
to the opposite direction again without drying the roll surface
12 after the first repeated treatment. Specifically, in the second
repeated treatment, the surface treatment of smcothing the roll
surface 12 in a wet state is performed while the roll portion 10
20 is rotated in cne circumferential direction (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 is switched, whereby the surface treatment of the rcll surface
25 12 of the roll perticon 10 rotating in the direction after switching
is perfermed. The surface treatment in the repeated treatment may

also be performed in two stages as described above.
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10 snmoothening the roll surface 12 in a wet state is perfornmed while the
roll portion 10 is rotated in another circunferential direction (for
exanpl e, direction opposite to the direction indicated by the arrow R
illustrated in FIG 4). Further, in the case of perform ng the second

repeated 15 trea n he rotatiaon.dj td of the roll rtion 10 I.s
Gor tahed to tHe bREotynid FREArk e LE EE IR o8 e hlr e Y PRl rdce
12 after the.first. repeated treatnent. Specifical in.the second
repeated1¥%§gvﬂéﬁﬁﬁIéﬁgﬁﬂﬁ?ggesfrggt&3n§m89t§ﬁﬂo%ﬁ?nﬁo%EeSPﬁfﬁcesﬁgfbﬁe 12
in a wt state is rfarmed while the roll portjon 10.20 is rotated in one
¢i't ount enit BAT THOBALON LAFGr Sk afhe Codi PBOEFBACTARILEPEE bY Ant3PPBw R
illustrated in FIE%§4) i ain. Then,_in the case of perfornin% three or nore
repeat ed Tt MEHGRATS, TSIk PAFEFCEthe TRt 1S SHARTEOE oA 6F "PHE FBRFSpBFti on

10 is_swi tched, whereby the surface treatnment of the roll surface 25 12 of
the rall PG HAEIT ating in the direction after switching is
perfornmed. The surface treatnent in the repeated treatnent ngy al so be
performed in twoeSEagesd 1y ddscribrdcapsvainers |the heoslr Fadd eCreatdrehs
step 5102, a pressure force applied to the roll surface 12 so as to
snmoot hen sse@ theineds nf feese2ngs thgotupattaEal 4P ysheattebapraddsebat bete
arbitrarily set in a range in which the roll surface 12 can be snoot hened
and nmade ‘4dehse iag as5gdesdiipetbabove. s\ 8pedcid iscaldpgpeim eheivasethherelt he
roll surface 12 is snoothened by pressing the substrate 40 (sheet-shaped
subst r at eur4@deaviZngsadgrsicmdbrg abblviet y aspchsasrsahdpapel ) . agai pséssheer ol |
190 force in a range of 100 to 2,000 N/mm) in a range of 100 to 2,000
N per unit length (1 mm) of the substrate 40 in the width direction
(longitudinal direction of the shaft portion 20) can be applied
totheroll surfacelZ. Inthiscase, thepressure forceispreferably -
set to be in a range of 200 to 1,200 N/mm and more preferably 400
15 to 800 N/mm.

Further, in the surface treatment step S102, the speed at which
the roll surface 102 is rotated when the roll surface 12 is smoothened
is not particularly limited and can be set arbitrarily in a range
in which the roll surface 12 can be smoothened and made dense as

20 described above.
Specifically, the rotation speed of the roll portion 10 can
" 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 surface
25 12 can be set to be, for example, in a range of 1 to 1,000 m/min.,

preferably in a range of 5 to 2060 m/min., and more preferably 10

to 100 m/min.
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surface 12 as descri bed above, a pressure force (i.e., pressure 10 force in
a range of 100 to 2,000 Vmm in a range of 100 to 2,000 N per unit length
(1 mm of the substrate 40 in the width direction (longitudinal direction
of the shaft portion 20) can be applied to the roII surface 12. In this

55 el el L P B PRl B

1, 200 N nm and nore her e surface

treatnent st 8102 e g ? at whlcge {m surgf%gl%AZ r ot at ed
when t he réil sur qRacq5e Eiﬁ@ﬁ L % Ak 3 TS P@g and can

be set aé%_ ri a F ﬂf ro rface 12 can F

snoot hen Qﬂé} %é aen % be %%H%é“”%b@él???ﬁﬂ*lylt h%thh
rotation eed f th roII ortlon 10 C be se% for exagg i range
of 10 to %68 p?ffr%‘“"e? era PylrFWe%F‘Ef%erFSJO&f WORCEBIACE FY O&ﬁ‘&}e r%n
preferabb¥ ran e of 40 to 100 rpm _ Further, the circunferenti al speed
of the € é%?rlf acé fécfz leahsSperset 198 be; onimeé“&lé’ﬁpPé diryi89r Bhgerofl1
1,000 nfmn. preferably in a range of 5 to 200 mmn., and nore

pr ef er abISATIGCS 62109 M ORI B W R lve LiBitade #ReatTRmEasds 5102, Toh
roll surface 12 that has been subjected to the surface treatnent as

descri bediaere 15 caniadaid he driied mogpert ficantly end reldald yducheasingt er
with which the roll surface 12 is inpregnated for wetting, is evaporated,
and 5 the roll Tsarfatk s iscarliZedhagahas PeemtdrorGferdrd/iamg nhderd¢mnse
surface 12 is not particularly limted, and for exanple, the roll surface
12 can alisohbeddniddeyoteyefdi ciSperliy ignd lvel cabtlye byoheatinfgoe 12 that

10 hasbeen subjected to the surface treatment anddried, fine particles
dispersed uniformly and buried densely are bcund fo 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 inciuding

15 the surface treatment step S102, the disk roll 1 in which the rcll
surface 12 is highly smoothened and dust-generating risk is reduced
effectively can be produced easily and efficiently.

In the disk roll 1 thus obtained, the roll surface 12 is made
denser compared with an inside 13 of the roll portiocn 10.

20 Specifically, in the roll portion 10, a surface portion with a
predetermined thickness including the outer surface of the roll
portion 10 and a vicinity therecof are made dense locally.

Specifically, thefineparticlesconstitutingthercll surface
12 are dispersed more uniformly and buried more densely, compared
25 withthefineparticles constitutingthe insidel3cftheroll porticn

'10. Therefore, the roll surface 12 constitutes a kind of coating

film covering the ocuter surface of the rcll portion 10, thereby
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The roll surface 12 that has been snoot hened and nmade dense is hardened by
drying. Specifically, on the roll surface 12 that 10 has been subjected to
the surface treatnent and dried, fine particles dispersed uniformy and
buried densely are bound to each other strongly. Thus, the fine particles

ffici e f ing.otf f 12 af
are ertlcl tﬂlytatQ{ri‘éet‘%{?}e‘fJ%enﬁco'@ha%%%”lt%glghc r?ag‘r gggc@%gﬁgégg& arter

the surface trea us, accor to the n producti on
i ncluding 15 e surface treatnment ep_S102, the disk roll 1.in which the
rorl st ace 1% MURkRRRb LS SR e o RS0y R 4% pob t YR Lo
effectiveu{ ggn be gradgied easily and efficiently. In_the diﬁk ro%l 1 thus
obt ai ned,2Th&S 61 "Surf A&7 T2°F st R dfedWERSARYi ReF98®13 of
the roll portign 10.. 20 Specifically, in the roll portion 10, a surface
portion Wi 91%Fﬁﬁ%xﬁﬁﬁﬁqﬂﬁﬁﬁfnﬁﬁﬁikﬁ@§§aFﬁcPﬁﬁiﬁ St HESdGfer éﬁ??%ﬁ%’o?h?he

roll _portion 10 and a vicinity thereof are nmade dense | ocal

. )
Speci Pi cAAY S TIREHWEDIFLPErRY EopREIEUE i Hy & -he POVENSGPRA4CcEIRDSRtRY
di spersed nore uniformy and buried nore denseléirl conpared 25 with the
fine par ti5@PLEonst F it FREEPRS HnENgEenBedf AheNe Ut Poftrenmigpential
Therefore, the roll surface 12 constitutes a kind of coating filmcovering
t he out esWifeicgc&fofhehdriaf| dpok tnerban, 11 kfebyhizh delisbnefnga R cele ent
characteristics as described above. The di sk nenber 11 is obtained by
punchi ng cotte ra cirldupdarént iaad sheheeendedstference is present originally in
density between the outer circunferential surface and the inside. Further,
t he 5 above- nefticshed, grithdi ngolteatpehacei . €2, tenvehghonal shpatshned.
treatnment) is to scrape the unevenness on the outer circunferential
10 Specifically, anarithmetic 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 um or less, more preferably 3.0 pm or less, and particularliy

preferably 1.0 yum or less.

Further, a maximum height Ry of the reoll 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 pmor less, andparticulariypreferably
10.0 pm or less.

Further, a ten-pecint average roughness Rz of the rell surface

12 measured by a method defined by JIS B 0601-19%4 can be set to
20 be 25.0 pymor less, more preferably 15.0 umor less, and particularly
preferably 10.0 pym or less.

In the roll surface 12, at least one of the arithmetic average
roughness Ra, the maximum height Ry, and the ten-point average
roughness Rz is préferably in the above-mentioned range, and it

25 is particularly preferred that all those three factors be in the

above-mentioned ranges.

Thus, the roll surface 12 is highly smoothened. Therefore,
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surface of the dried disk nmenber 11 off, which does not make the outer
circunferential surface dense. Further, the roll surface 12 is highly
snoot hened. 10 Specifically, an arithnmetic average roughness Raof the rol
surface 12 neasured by a nethod defined by JIS B 0601-1994 can be set to

be 5. 0 pﬁélﬁ’%g'ag%]igl, e E_’Ll%‘éfc%%%yiﬁ-ﬁe%.rl‘ ?rarLagiﬁZﬁ@e%‘;'iRaEﬁ%%‘gs fa¥ere

preferably ess. Further, a nmaxi num of the ro surface
12 measur 5 t.hod define JI.S B 06Q1-1994 .can et to.

25,0 pm e 124% o8 LGP0 Y inia P Bo st (R Poat i, 7+ Of

pr ef er abl 10.0 pmor | . ,Further, a ten-ppoin ver age roughness of
Phe roi I St facs= ToPhencTTed 1y “AEREE Aot dePlRES By 31 ST DETY. 19945 Fhn be
set to 20 be 25.0 . pmor |ess, no referably 15, m or |ess, and

arti cul 219 VTS PABT 2098 SpiibPoRel: FAM RE POFPCEOTPAReT 2105E | east
one of the arithnetic average. roughness Ra, the maxi num hei ght , .and the
ten-pdi nt aver dG€ ~HougPhess™ RY Lt dt et dbt e ?ﬁmweea&bm%l-mq%?ﬁaéwf%nge,
and it 25 is particularly preferred that all those three factors be in the
above- meibAEGEF A SUTTRES, LERRtFINT - siesdd Ir2 Lily  hf gkl SFAMGE héredS
Therefore, 28 for exanple, as illustrated in FIGS. 2 and 4, even in the
case wheROStiRdswia ereloy gatechnofreyr 8F| sBapFheeing Ebaesol ht suebatact
with the glass ribbon 30, the defects of a sheet glass product, as well

as damagd 2 bytHeerfiasy iridobba 30,1 suntheceld withvelopadvoodeden’s tTtheey by |

portion 10 can nmaintain the sanme heat resistance before
form a coating film. However, in this case, the heat resistance

10 of the disk recll 1 may be degraded remarkably due to the formation
of the cecating f£ilm.

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 smcothened, 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 roli surface
12 and the decrease in heat resistance involved in the change can
be effectively avoided.

Particularly, in the case where the surface treatment is

20 performed by Iimpregnating the roll surface 12 with liquid
substantially containing no solute {e.g., water), the liquid with
which the rcll surface 12 is impregnated once is removed almost
completely fromthe roll surface 12 in a stage of the final re-drying.

Thus, in this case, there 1is no substantial change in

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

the roll surface 12 can maintain the heat resistance based on the
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and after the surface treatnent. Specifically, for exanple, it is possible
to enploy a technol ogy of snmoothening the roll surface 12 by inpregnating
the roll surface 12 with a coating agent to newwy forma coating film
However, in this case, the heat resistance 10 of the disk roll 1 may be

degr aded papmF Kbl dporfhds 14Q dnh 8o BRE NSy Of 2 dd18: LQAkIdHE: TdvleM alFRegOPhEAST,
t he above-nentioned surface treatnent in the present nethod of production

is such thaty Eﬁ'?fé@é |1zsltg§ﬁ&§tﬁ@nééanﬁ%ata%ddaw§@bvt% gy spehe %ﬁ%ﬁ@hand
snoot hened, and thereafter, 15 the liquid is renoved fromthe roll surface

12 to dry rf he,d %seS% %eghé%@ /i Dy FheL elfzﬁ r€ e Lh3Rg8 I 0 gg g%y on

of the ro surface the decrease in heat resistance |nvo In the

change C%négemqfrr%egtéggwea ual del: Parkieulanlye Jaut be ﬁ?%%%uwgeﬁgv%gsmh

surface treat nent per inpregnating the rol I surface

i qui g e"ipcs ant! Iﬂ#éé’tg E.gjcgr!lngc bséos!et ct(e agndu\s’\g&eg h ggrgaW‘t

whi ch™t he ro ace i npreg nat once I'S” renpvel conp?etely

fromthe .ro 12 in he.final re- dr n this
choe.  tnerorrat feaste Pgﬁt?aalf%ﬁ%‘a@ 4 RSB set R R zﬁr%\lfg%ﬁ?face
12 beforﬁzgﬁg?after t he .,surface tre%fnent and heat re5|stance does not
decr ease Gi¥ AN Y 100hd Sy 6P 18§Fs Ee™BLB4ACHai ntai n t he heat

resi stance based on the ,%9 mat eri al ngosition before the surface .

t r eat ment evenN§F“ﬂ:er51t?ﬁ%l +6I€an§%ﬁ]fea%é’f be PR hdtdd Uhd tnadie dehie by
t he surface treatnent In_the case where the roll surface 12 is wetted
using a $AI%UtEEn SEnERilAi fg2&SsGr§EE1P8A - appropriate sol ute such as a

sol ute havi ng
10 {(Example 1)

A disk roll I with & configuration illustrated in FIG. 1 was
produced by the above-mentioned present method of production. More
specifically, first, the plurality of disk members 11 were produced
as disks punched out from a millboard.

15 The disk member 11 contained 35% by weight of Kibushi clay
as clay, 15% by weight of alumina-silica fibers as inorganic fibers,
and 40% by weight of wollastonite as a filler. The miliboard
contained 5% by weight of pulp and 5% by weight of organic binder
as assistants.

20 Then, theplurality of diskmembers 11 were fittedby insertion
ontc a shaft pc_nrtion 20 made of steel, and fixed with flanges 21
and nuts 22 under a compressed state. Thus, the disk roll 1 having
a roll portion 10 in which the plurality of disk members 11 were
stacked was assembled. Further, the disk roll 1 thus assembled was

25 sintered. The pulp and organic binder contained in the disk members
11 were burnt off due to sintering.

Then, roll surface 12 of the disk roll 1 was ground. The
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5 excel l ent heat resistance can be selected and used so that the decrease
in heat resistance caused by the remaining solute on the roll surface 12
after re-drying is avoided or mnimzed. Next, specific exanples of the
present nethod of production and the disk roll 1 are described. 10

g L

Zf’iﬁ'sf'pﬁﬁé#ly"dl E%Ids%"rloénﬁhir%u%l);? o L %é%% e 585 by

wei ght of ushi cl 15% i,ght of al um na bers as
i nor gani ¢t %Eer o ‘%{g Zz’fg%a&?a%él&ﬁtl S\?ijl R§FGh ¢ SSCSHE lHT Ehe

m || board nt ai ne 5% of puI p and 5% by wei ght of organl C

bi nder ta?sqfé %ﬁy q'gt he plurality of disk nmenbers 11 were

fitteg by inserti n onto a shaft portion 20 made of steel, and fixed with
flanggs 21 anés %lsiél%ﬁé?a‘gn%% Fllé§§e§r§t3§’[aé’erTh@smW3tFP?em€IP‘§§a?B‘FFe‘i
having a roll portion 10 in which the pIurallty of disk nenbers 11 were
st acked J@a&éN&%@%P%ERFﬁREﬁ@ Cehe Idisk maqlifiipRgs lyssBRbFeaahas with
sintered. The pul p and organic binder contained in the disk nenbers 11
wer e bur AtatEHT tdhget gesi HeerPreSSThergak ottt Kim fradd sRrépcehéZdrekaEdny 1
was ground. The 30 grinding was performed by setting the disk roll 1in a
pr edet er diméddie ¢Eing ngvdes ce &he gotading ehd Hesk Fokl alpwnedhtesspeet to

the shaft portion 20, and bringing sand paper into contact with the
time, whereby the surface treatment of smoothing the roll surface

10 12 in a wet state was performed.

Finally, the roll surface 12 after the surface treatment was
heated and dried. Thus, the disk roll 1 (hereinafter, referred to
as "present product™) having the roll surface 12 subjected to surface
treatment was produced.

15 Next, the surface roughness and dust-generating property
(powder drop property) of the roll surface 12 were evaluated. The
surface roughness was measured by amethoddefinedby JISB0601-1994,
using a contact type surface roughness measuring 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-generating property was evaluated by rubbing the roll surface
12 against black drawing paper; measuring the weilght of powder
adhering to the drawing paper, and measuring the lightness of the
drawing paper with a color difference meter.

25 Further, the roll portion 10 was disassembled by removing the
flanges 21 and the nuts 22, and the outer circumferential surface

(i.e., surface constituting a part of the roll surface 12) of the
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rotating roll surface 12. 5 As finishing treatnent, dust-free paper

(Ki mmv pemanuf actured by N PPON PAPER CRECIA Co., LTD.) prelimnarily

i npregnated 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 predeterm ned

2 vel ot AT or o T e 2 SRR I 5 | Shap B0 TREec ol e

treat ment_ . te d dried. Thus, the disk roll 1 (hereinafter
referredl¥%§§§§(ﬁ%?e§%n ‘product™) having the roll surface 12 subjected to

surface treatnment was produced. .15 Next,.the rface rouyghne and
Gust - gener atng ahEsEE L B R St S T bR, BEv ERa T oL, PhbEado
wer e eval yated. The urface roughness, was asured by a net hod defined by
TS B oa0r 1ie Y v Re ke et (o Py (BEBel bapHRLs S THE5earrng o s
instrunment (JIS B 0651), and_an arithnetic average_rou%hness Ra, a_maxi mum
hei ght 20 TP &S EFOFECRt LaveRAge? robighidds RAEPe TofaFQatl edVr e

dust -generating property was eval uated by rubbing the roll surface 12

agai nst Ha¥kigFRaif agRiapeid tres s e d e tRelrgher of r polried PyaghepTaget o

t he draw ng paper, and neasuring the |ightness of the draw ng paper with a
col or di ffférencee sy eropgdryanhedriede awtin poithent 1deiay dfsassesntdd by
renoving the flanges 21 and the nuts 22, and the outer circunferenti al
surface (fiereinadipeiraces tonsid taeisntranperat iofe phedvot EISunfarert@daoédt he
31 separated di sk nenber 11 was observed with a scanning el ectron

m cr oscoped 8EMpe 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 of the SEM
observation. FIG. 5 illustrates examples of the SEM pictures
(magnification: 1000 times) of the present product (A}, the
comparative product I(B), and the comparative product II{C). The

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

FIG.6illustratesexampiesoftheSEMpictures(magnification:
5,000 times) of the present product (A), the comparative product
I(B), and the comparative product IIL{C}. The length of a scale bar
illustrated in FIG. 6 is 5 pm.

20 As illustrated in FIGS. 5 and 6, on the roll surfaces 12 of
the comparative product I(B) and the comparative product II(C),
concavity and convexity were observed to such a degree that fine
particles or fiber chips constituting the roll surfaces 12 were
identified.

25 . In contrast, on the roll surface 12 of the present produqt

(A}, concavity and convexity were reduced remarkably compared with

those of the comparative product I(B} and the comparative product
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Further, for conmparison, a disk roll having the roll surface 12 nerely
subjected to grinding (hereinafter, referred to as 5 "conparative product
") 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

wi t hout ' S t.hen %. h in £ r, ferred to_ as’ rafi roduct
1) ver o plearad, Cand pkaseturele s SEVEF <k olR e BoP R Ph e e PR Ee
roughness an.IxEj§3 1? trée duost-.genfr &iag ﬁéoo eert%/ aEld gﬁs}ervgd aV\éth %he S%M
FIGS. 5 antt 699 FadFrais exanpras sr -t eshfrs of*thd’ SEM=ob8Et vatTon.
FIG 5 illustrates anpl es of .t he %ﬁglpictures I%) nification: 1000
imes) of e tFedamt. GROATEe LA) oLt He® ROTa aE v oddat L B TaRALY he
conparative produc II(E%. The 5 length of a scale bar illustrated in
FIG 5 i SYPPHASS &% fadeydiibtles 96R5fpl es of the SEM pictures
(magnification:__ 5,000 tines) of the present product (A), the conparative
produét | (B) FIGand t héledhparati ¢v&apPdaactol | the) TesPHe s efthi e ab¥cal e
bar illustrated in FIG 6 is 5 pm 20 As illustrated in FIGS. 5 and_6, on
the rol | SiExlfEddd 91 bhef surhrce omptgiaigsfe pFéluct 1(IB)SEmd-ahécorparbEfve
product I1(C), concavity and convexity were observed to such a degree that
fine partitédiesdopbyf pBeluahips Eoasarithngiygl ¢ Feargde soichees s1Raneiis) ,
identified. 25 In contrast, on the roll surface 12 of the present product
(A), condaw maxdmdre bievigkitt Rywene ) edaodedheetrankpbliytconmpared wonbhnehose
of the conparative product |1(B) and the conparative product 32 11 (C |,
and t hus K2 fipmpateches bor LB 0 aHi{39 Sdonsegauting the prelslent product,

10 the comparative product I, and the comparative product I1. Each
value illustrated in FIG. 7 is an arithmetic average value of the
results obtained by measuring at three different points for each
roll surface 12.

As illustrated in FIG. 7, the arithmetic average roughness

15 Ra (um) of the ccomparative product I was 8.03, whereas that of the
comparative product II Was low (i.e., 6.18), and that of the present
product was remarkablylow {i.e., 0.95). Further, themaximumheight
Ry (pm) of the comparative product I was 4£0.50, whereas that of
the comparative product II was low (i.e., 36.37), and that of the

20 present product was remarkably low (i.e., 7.04). Further, the
ten-peint average rocughness Rz (um) of the comparative product was
44 .61, whereas that .of the comparative product II was low (37.72)},
and that of the present product was remarkably low (i.e., 8.55).

Thus, even in the comparative product I1 in which the roll

25 surface 12 was once wetted and dried again, the reduction in surface

roughness was found compared with the comparative product I in which

the surface roughness 12 was merely ground. Compared with them,
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surf ace 12 were not identified. Mre specifically, it was confirmed that

the roll surface 12 of the present product (A) is extrenely snoothened and
made highly dense. 5 FIG 7 illustrates exanples of the results obtained by
eval uating the surface roughness. FIG 7 illustrates the results obtained

by eval Uaﬁﬂé‘gu%%cérﬂo G G %Eg%éﬁqﬁggééb&f’%ﬁ}%‘éﬁ% B@ékg‘ff%‘lg?i ght

Ry (pm, and the ten-polnt average Trou

et e

t he conparative pro ue
ithnetic . . I t.h | t t ai.ned b uri e t.th

G 1 or ont o1 b6 TPEr TSaCK PO EEFThEe Lo Ao TPORTT G P hOEREE T S he
ithmeti, 15 Ra f th ti duct

B 05, whel s tHa PG - conpar ati ve product 1| was fow (i e . 6.18) .

and that of th resent rog ct was remarkably |ow (i.e., 0.2?)” Furt her,
the maxi mim helfghe - Ry bR LoFUEREn EB AR S Oir SHGCTST: i O 40 WREr cas
that of the conparative product Il was low (i.e., 36.37),_and that of the
20 preseMVPIrBdUC W&S AURErREBEY2F WA (PTePLITY 04)F 1Geu Bt héLUSERBteFehlBoi nt
aver age roughness Rz (p of the conparative product ,was 44.61, whereas
that of tUfeUddifpaPatived pyderRtuTingalelae sy (mgy cn’hpd rygleppdbaeing
present product was remarkably low (i.e., 8.55). Thus, even in the
conpar at itretprodcrYing Harsihrel i hHerafter Bisyefldcevipapasibes webped and
dried again, the reduction in surface roughness was found conpared with
t he conpadatingd phrodliiawing paphi e ont hee surd=med poadhnesShE2companately
ground. Conpared with them 33

10  product I, and the comparative product TIT.

As illustrated in FIG. 8, the amount (mg/cmz) of powder of
the comparative product I was (.27, whereas that of the comparative
product IT was low (i.e., 0.24) and that of the present product
was remarkably lew (i.e., 0.02).

15 FIG. 9 illustrates the results obtained by measuring a
lightness index L of the black drawing paper after the roll surface
12 was rubbedagainst theblackdrawingpaper, forthepresent product,
the comparative product I, and the comparative product II. FIG.
9 illustrates that, as the lightness index L. is higher, the amount
20 of powder adhering to the drawing paper is larger.

AsillustratedinFIG. 9, the lightness indexof the comparative
product I was 55.47, whereas that of the comparative product I was
low {(i.e., 49.11), and that of the present product was remarkably
low (i.e., 28.72).

25 The lightness index L of thedrawingpaperwhichtheroll surface

12 was not rubbed against was 28.67, and hence it was confirmed

that powder hardly dropped from the roll surface 12 of the present
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t he surface roughness of the present product was reduced remarkably. Those
results support the high snoothening of the present product, which is

mat ched with the results of the SEM observation illustrated in FIGS. 5 and
6. 5 FIGS. 8 and 9 illustrate exanples of the results obtained by

eval uati ngrédie-dusirnganetati 9= PLORPSELY: i /) Brdbdidusted ahes bhe shgsubts
obt ai ned by neasuring the anount (ng/cnR) of powder adhering to the

drawi ng pppesr PEL ﬁrgggnéﬁﬁﬁﬁhﬁnﬁwgggldéefééggd]é%ﬂ%¥%ékﬁgb%%mpgg%??§%tﬁgﬁd

drawi ng paper, for the present pro t, the conparative 10 p

the co [ I i lkustrated in FIG 8, the anmount (ng/cnR)
rrpag}g% é’ﬁ%&d&ﬁ}e gxodﬁ%ts %tndl 1§C

of powder conpar ati ve product was 0.27, whereas that of the
conparatiﬁ%aﬁgfgi t Il was low (i.e., 0.24) and that of the present
product Wwas remarkKably low (i.e., 0.02). 15 FIG 9 illustrates the results

obt ai ped by neasuring.a . |ightness.i ndex of the black drawin aper _after
Che 181 surfadd onbo kil Gl e Cagir Rt CLRE bl Kok at B RS DAPAFaCTEr ¢he
present praduct the c arative product nd the conparative product
6 ATt Rar  al€ R itGin kol mnsy Lttt o B RRHE
anount 20 of powder adhering to . .the draw ng per is larger. As
iIIustraWEHgFﬁPﬁ&gPIQ%HFEéOPYgﬁ?ﬂe@%C?n %kd?gﬁhé*&@ﬁp&?&&P@@edp?BHUEFeI
was 55.47, whereas that of the conparative product | was |low (i.e.,
49.11), ERAECIEHRS resbht SpREAHEY RésPeharREbPY.-Iow (i.e., 28.72).
25 The lightness index L_of the draw ng paper which the roll surface 12

was not rubbed™d§ai A8t 1hA4SEBaETS R teTitle s ohkgd neghbivr AEdLuakaRIpbRier

hardlg dropped fromthe roll surface 12 of the present
1 compositicon (% 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 disk roll

1, for the eight kinds of disk rolls 1 produced in Example 2

(hereinafter, referredtoas "presentproduct II"” to "present product

15 IX", respectively), the present product obtained in Example 1

{hereinafter, referred to as "present product I"), and the
comparative products I and II obtained in Example 1.

In FIG. 10, the column "composition (% by weight)" refers to

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 millboard is produced

from an agueous slurry of the composition shown in the "composition

(%3 by weight) " by the papermakingmethod, and themillboard is punched

but to produce the disk member 11. On the other hand, the "molding"

25  described in the column "forming method of disk member" shows that

an aqueous slurry of the composition shown in the column "composition

(% by weight)" is molded to produce the disk member 11.
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34 product. Thus, the dust-generating property of the roll surface 12 of
the present product were decreased remarkably conpared with the
conparative products | and Il. (Exanple 2) 5 Eight kinds of the disk rolls
1 with the configuration as illustrated in FIG 1 were produced by the

above- ent | oned PSS L ol oF Ruadigon.  andceach diskatoll.desls

eval uated for t chara eri StIcs ame way as Ih

|IIustraLe§E3 ?%¥1e$uit§te t%hpegkQ%eevgr&%%uggd%Qgﬁelg6$3 o%#;%% 96Py

wei ght) of na Cal s 1S ni ng

th f, th face t nt t hod h f 1 d
char act ert St 8 SRSTHALET baletaronoRoPaRFEE T gy SREVEI G ErRas B = sk
rolls 1 prodyced . in Exa (hereinafter, referred to as

product 11%4 @%é%@ﬁr%ff@aécﬂe 1857 RHETV R BREF OBy £ eRe BT R B BRluct
obtai ped in Exa (hereinafter, referred to as resent product_ 1"
and-t o OIS Jr8aDRPEON e | GBEarRedcrn XD colel FACRIE L)
the colunn "conposition (% by weight)" refers to the conposition of
naterlal§Jﬂ§eﬂﬂF6¥XbW6&GcWﬁ§thEOd?%Mﬁﬁeﬁﬁe@reﬁﬁeﬁlagP&PFﬁthetﬁ%tatlng
"papernakljg_nethod" described in the colum form ng nmethod of di sk nenber”
shows thdtold AREFFRBard iaﬁldplreh@cfétr afR A e EgEsu S 18kurfie Bgby e roll

conposition shown in the "conposition (% by weight) " by the papernaking
met hod, @vrfare Hid soaed ties pudchagotbaneto produce the di sk menber 11. On
the ot her hand, the "nol ding" 25 described in the colum "form ng nethod of
di sk nenber" s@@mshehamerahaaQUeﬁusdquriytbbnsHeﬁﬁoppeekftbmt@homnlhmnthe
col um "conposition
10 "i) step of wetting" and "sand paper" in the ccolumn "ii) step of
smoothing" {Present products IIT to IX) showthat the above-mentioned
surface treatment is performed in twoe 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 roll surface 12, whereby the
roll surface 12 was wetted. Then, the sand paper was pressed against
the wetted roll surface 12 instead of the dust-free paper and helid
for apredetermined time, whereby the rell surface 12 was smooihened.
The numerical values described in "number of repetition of
20 i.to 11" in the column "surface treatment" in FIG. 10 refers to
the number of surface treatments performed with the rotation
direction of the roll surface 12 switched. More specifically, in
- the present products II, IV, the roll surface 12 rotating in one
circumferential direction was subjected to the surface treatment,
25 the rotation direction was switched without drying the roll surface

12, the roll surface 12 rotating in the other direction was subjected

to the surface treatment, the rotation direction was switched again
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(% by weight)" is nolded to produce the disk nmenber 11. 35 6 In the col um

"surface treatnent” in FIG 10, the description "wet paper" |isted across
the columm "i) step of wetting"” and "ii) step of snoothing" (present
products I, I1) shows that the surface treatnent is perfornmed in such a

manner t ]QHF;- . e iwhpe. 5 f r b p Cl A
Co. , LTDI.“@tpre I %E%E?lfg{)@pe %ﬁ%rﬁesgl#a ed \}mg?hna%vég ég fogljbéu\%%gg%é;?ggg%gﬁg
agai nst the . .rotating. roll surfac 2 and held for, a predetermned tine,
aher oby 1116 8 PheoB pEdr St L a3, Pln e &l RR e sl e PRy,

t he descrjipti,ons "wet paper” in the colum 10 "i) step of wetting"” and
"sand paper*®i%4%he colum "ii) step of snoothing" (Present products |11

to I X) show that the abhove-nentioned surfacge treatnent is performed in two
Stages. Nbre SuOS {FEATPYS TTHERRTS: Bl hEO¥HPFatBotP balTRl™ das =nd

perfornmed in such a manner that dust-free paper prelimnarily inpregnated
with vat ert 4% TS IREE xRS 5t £56e8°4FAN NV & e idttat itRgT F61 1T S GhrycEhe 2,
whereby the _ rol| surface 12 was wetted. Then, the sand paper was Eressed
agai nst &Y WAt PR 3 abFadred 2 ni g sale vR Vil UGERIPLEd -paPBETRAA hel d
for a predetermned tinme, whereby the roll surface 12 was snoot hened. The
nurrer i calthaal"ed adesdpirbedierasthtfbetn ofhe egretumn o vefluazgan't seifpTs| Bot he
columm "surface treatnment” in FIG 10 refers to the nunber of surface
t r eat nenttipardoriiet abthindd botbeitahly dévestabinef thhechakhctarfatecs?
switched. More specifically, in the present products Il, IV, the roll
surface IZquitrstd hy the ore oktitheu £ entlilal adi & eutd torr agess sullj echedyingt he
surface treatnent,

10 roll in the production of a sheet glass. Herein, "@v shows that

the characteristics are very good in terms of practical use. In
particular, @+ shows that the characteristics are excellent, and

w @t shows that the characteristics are extremely excellent.

Farther, wOm indicates that the characteristics are satisfactory

15 to such a degree that no practical problems arise, and "x" indicates
that the characteristics are not preferabkle in terms of practical
use.

As illustrated in FIG. 10, all the nine kinds of the present
products I 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 with those
.of the comparative products I, II that were not subjected to the
surface treatment of the present invention.

Further, the present product II having the disk member 11

25 subjected to three surface treatments by switching the rotation
directioncf therocll surface l? twicehadexcellent characteristics,

compared with those of the present product I héving the disk member
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25 the rotation direction was swtched without drying the roll surface 12,
the roll surface 12 rotating in the other direction was subjected to the
surface treatnent, the rotation direction was switched again 36 without
drying the roll surface 12, and the roll surface 12 rotating in the one

C|rcunferffté§ﬁgég{§g: émbﬂ%§3éﬁ?ﬂéﬁyfﬁ%et%{%QﬁmﬁgEface treatnpnt. The

surface roughriess er ‘anount and 5 "lightness
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byt ot al 1 BUET Al 145y e SORAR sstw% fregt +%§imes&%gﬁ Hsl&gews PREHi ok
roll 1 as heat-re3|s nt conv roll he productio eet

Gl ass. HerB P SR A h et e N ARt S LPECar o COBPSBRORLFR FBFNS

of practical use. |cu ar, shows_that the characteristics are
oxchl PontBH &l R0 duR B RAPS e CRAF RTEA ot COTd ot F Bl SuREeFFent
Further, "0" indicates that the characteristics are satlsfactory 15 to
such a ddgrieed™iHt b Preactegsl USrEHI efte Yai'FSePARAE - " x" |nd|cates that the
characteristics are not preferable in terns of practlcal use.

illustrated infHpPrGhete, © gﬁlpfﬁéeﬁFnQrRﬂH§§ &v Pﬂ@lﬁgeEQﬁtdlﬁkoﬁﬁ@P§rl110 | X
havi ng di fferent conpositions of the disk nenber 20 11, form ng nethod

t her eof , athdesitheichée theaenent fage hoddfmenes rigl [tvsustagesikyhadibsbentent
characterlstlcs, conpared with those of the conparative products I, I

t hat wer éhfotrosabjiett ddreotite ositfcacelir satrfene bf wisephedearcehlenti on.

10 characteristics, compared with those of the present product IIT

having the disk member 11 subjected to only one surface treatment.
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Further, the present product Il having the disk nmenber 11 25 subjected to
three surface treatnents by switching the rotation direction of the rol
surface 12 twi ce had excellent characteristics, conpared with those of the
pr esent product | having the disk menber 37 11 subjected to only one
surface tr t. Further, the present product |11 having the di sk nenber
11 subjected’to t he surface treatnent in two stages using wet paper and
sand paper had excellent characteristics, conpared with the 5 present
product | having the disk member 11 subjected to the surface treatment in

one stage u5|n o] p Further, the pres pro .V h V|n t he
i sk_nenber IR AR DR PR R S Sy TR e
smﬁtchin i rotation dlrectlon of the.r II surface %é_tmnce had . .
excel | en AT ACt &t S 8‘&“1&%{5 80 O R Tt Ho EE 76T O et Prre SERPTpFSBEG
111 haV|ng the di sk_nmenber 11 subjected to_only one surface treatnent 38
daing: 1. A Re¥hotfotd FreBwt Ag1achBgt Fest sgﬁ’&rﬁacreo? t@&ulf wtR%a
roll portion containing 5% by weight or nore of clay, conpr|5|ng 5 a
grindi ng ®t%p of grinding a roll surface of the roll portion; and a
surface treatnent step of performng surface treatnent of snoothening the
ground rol | suff aBELpfeat YAty sterp ol pﬁrﬁ%{ffﬁb@goﬁu%ﬁm@lrﬁ@tﬁﬁnt of
heat-resi stant roll according to claiml, wherein, in the surface

t r eat nentSiicdpenife ddpef @@@Wlldeétoﬁﬁéntsurlf@%elifloﬁrrb‘étbS?té@ﬁduct| ng a first
step of wetting the ground rol

10 2. A method of producing a heat-resistant roll according to
claiml, wherein, inthe 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.

15 3. 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.

20 4. A method of producing a heat-resistant roll according to
claiml, wherein, inthe surface treatment step, the surface treatment
is performed by pressing a wet substrate against the roll surface

of the rotating roll portion.

25 5. A method of precducing a heat-resistant roll according to
one of claims 1 to 4, wherein, in the surface treatment step, the

surface treatment isperformedcn the roll surface of the rell portiocn
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surface and a second step of snoothening the wet roll surface. 15 3. A
nmet hod of producing a heat-resistant roll according to claim2, wherein,
in the second step, the roll surface is snoothened by rotating the rol
portion while pressing a substrate against the wet roll surface. 20 4. A

met hod of ace‘tfdr’ﬂ% aé £8§rhf%9él%tfol” SoL {09 éﬁ’d Sul%‘é em‘—é‘i‘gre' "

in the SUI’ sur ace r eat ment

t t t t [ f f th t t. H
Port on) BPEet ) dceo?‘ %%%%ﬁ%tﬁé 5 %ﬁﬁasﬁvf&gﬁr%c%o o
f cl wh i t t t th f
?PSa?neﬁtpa%r@opr&e@’Waa5??“%3@'@.@& fe i e rhe L 153 ws%gtf?%%g??ﬁg
in one C|rcunferent|al rection, .and s bseggentlg, repeat ed surface
t r eat ment Qr?WMﬂRH?%ﬂ%? égéopréétﬁﬁﬁ%OF@ p8rf oF el @'th-a rotation

direction of the roll portion being swtched to an opposite direction is

performed at | east once. 5 6. A heat-resistant roll equipped with a rol

portion contalnlgg 5% by wei ght or nmore of clay, wherein a surface part

of the roll pofti P§aﬁfa6@séléﬁ§€ft dstipar BERWPPRYan itdsi de T6¥L 1t HeOTF 6P

portion. 10 7. A method of producing sheet glass, using the heat-resistant

rol | accGiditad Eaco&i My6 was 9 tr 6| PEE eén¢éyancehesein a surface part
of the roll portion is made denser compared with an inside of the
roll portion,

10

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

roll according to claim 6 as a roll for conveyance.

40




