BASE MATERI AL FOR DI SK, PROCESS FOR PRODUCI NG THE SAME, AND DI SK ROLL FI ELD
OF THE I NVENTION 5 The present invention relates to a disk roll which
conprises a rotating shaft and ring-shaped disks fitted thereon by

i nsertion, whereby the peripheral surface of the disks serve as a conveying
surface. The invention further relates to a base material for those disks
and relates to a process for producing the base material. 10 BACKGROUND OF
THE I NVENTION Disk rolls are used, for exanple for conveying a glass plate
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10 BACKGROUND OF THE INVENTION
Disk rolls are used, for example, for conveying a glass plate descending

from a melting furnace or for conve/ying a metal plate, e.g., a stainless-steel plate,
heated in an annealing furnace. As shown in Fig. 1, a disk roll 10 is built in the
following manner. Ring-shaped disks 12 containing inorganic fibers and an inorganic

15 filler are fitted by insertion onto a metallic shaft 11 serving as a rotating shaft. Thus, a
roll-form stack is obtained. The whole stack is pressed through flanges 13 disposed
respectively on both ends, and these disks 12 in this slightly compressed state are
fastened with nuts 15. In the disk roll 10 thus obtained, the peripheral surface of the
disks 12 functions as a conveying surface (see, for example, JP-A-2004-299980 and JP-

20 A-2004-269281).

SUMMARY OF THE INVENTION
However, such disk rolls have the following problems. The glass plates or
stainless-steel plates to be conveyed have increased in area in these days and, hence, the

25 conveyance time per plate has become longer. The time period of contact with the



tenperature between before and after the conveyance, i.e., between the tine
when the disks are in contact with a glass plate or stainless-steel plate
and the tine when the 5 contact has term nated. In periodic inspections also,
there are cases where the disks are rapidly cooled. In such cases, the disks
thermally shrink before the netallic shaft, which has a high heat capacity,
thermally shrinks. There is hence a fear that disk separation (the

phenonenon in which a gap is formed between di sks) nay occur and the rol
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phenomenon in which a gap is formed between disks) may occur and the roll surface
10  (conveying surface) may crack due to a thermal stress attributable to a temperature
difference (difference in thermal expansion) between the outside (surface) and the
inside (inner parts) of the disks.
The invention has been achieved in view of those problems. An object of
the invention is to provide a disk roll which, even when rapidly cooled, suffers neither
15  disk separation nor cracking and which has excellent spalling resistance.
Namely, the present invention relates to the following items (1) to (6).
(1) A process for producing a base material for obtaining therefrom ring-
shaped disks for use in a disk roll comprising a rotating shaft and the ring-shaped disks
fitted thereon by insertion, whereby the peripheral surface of the disks serves as a
20  conveying surface,
the process comprising molding a raw slurry material into a platy shape and
drying the plate, the raw slurry material containing inorganic fibers which have a wet
volume of 300 mL/5 g or larger and which are amorphous or have a degree of

crystallinity of 50% or lower.



(3) The process for producing a base material for disks according to (1) or
(2), wherein the inorganic fibers have a conposition in which A1203:SIQ2 is
from60:40 5 to 99:1. (4) A disk for use in a disk roll conprising a
rotating shaft and ring-shaped disks fitted thereon by insertion, whereby the
peri pheral surface of the ring-shaped disks serves as a conveying surface,
the di sk being each of the ring-shaped disks, the disk containing inorganic
fi bers which are anorphous or have a degree of crystallinity of 50% or | ower

and whi ch have an (Qg?ﬁ@ﬁﬁy_cﬁ:&stf@f?ﬁhﬁaﬁé§'baééfm§t_eﬁalrfbr dids ARerdiMoNg), @ recovery
ratio of 10-100% (5) A disk roll whicCh conprises a rotating shaft and di sks

fitted thonBatinfie ioREAIL iRGs hivituclhelege BRENGIRRLABL b tihsk according to (4).

(6) The disk roll according to (5), whérein t | sks have a conpressed

density of 0.6-1. 5{39#@&*&&5& f@‘P?%Hgérig%gﬁ)Qse_tlﬁﬁeﬁB%P&ik@acc?ﬂlir?gtﬂr()‘éf‘ & | ong

i norgani c fibers can be caused in in dsks even arter bui | di ng

and, hence?%,;%%ii[]gﬁ i Rtgahié ﬁ)geﬂ% Rivela gﬁ:ggiiti‘én fd RAlcR Al‘f@gS@ gl?l from 60:40

e i e AR Bt AR S 1
ﬁ)épﬁﬂzirogiagkghéfq%ﬁ?gﬁlg a{hglz; Cro?lf_ v&n é‘l%ﬁsg@en 0\3@%@2 5 apltmg(fy %ooa%;ji(l;i z;f fers
Eﬁezi f;?nr;;J[ez cain %e_ provi ge(i. o@Rﬁ@@%&%éﬁ%@W??@@g 31 is a
Desgri pti ogr??‘ée}é #ggbﬁ#géﬁgg%ﬁngﬁgﬁgg 8%5% éfégrgﬁggq%leﬁ/@%?’l I ¢ shaft

the disk containing inorganic fibers which are amorphous or have a degree

of crystallinity of 50% or lower and which have an average fiber diameter of 3-7 um,

10  and having a recovery ratio of 10-100%.

(5) A disk roll which comprises a rotating shaft and disks fitted thereon by
insertion, the disks each being the disk according to (4).

(6) The disk roll according to (5), wherein the disks have a compressed
density of 0.6-1.6 g/cm’.

15 According to the invention, relatively long inorganic fibers can be caused to
remain in disks even after roll building and, hence, the flexibility of the inorganic fibers
can be maintained/exhibited. As a result, the disks can retain a high recovery ratio and
can mitigate/absorb the stress attributable to a difference in thermal expansion.
Consequently, a disk roll which, even when rapidly cooled, suffers neither disk

20  separation nor cracking and which has excellent spalling resistance, can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagrammatic view illustrating one embodiment of the disk roll.

25



12 Disk 5 13 Flange 15 Nut DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
invention is explained belowin detail by reference to the drawing. 10 Base
Material for Disk The invention provides a base material for disks which is
for producing therefromthe disks 12 constituting a disk roll 10 such as
that shown in Fig. 1. The base material for disks of the invention is

obtai ned by nolding a slurry containing inorganic fibers which have a wet
vol une of 300 nL/5 g or larger and which are 15 anorphous or have a degree of

crystal I i nDeyeriphioR @P4HIRfPNREe Niheras Pl aty shape and drying the plate. The
inorganic fibers are a m xture of fibers having various lengths. 1In the

invention, the fibgg |engtphgkghiit he inorganic fibers are expressed in terns
of wet volune. The above-nentioned wet volune is calculated by the foll ow ng
met hod having 20 {pe fol | gjeAdiee sHa®Ps: (1) 5 granms of a dried fiber material

i s -weighed by weigher with accuracy of two or nore decimal places; (2) The
wei ghed fiber mate{jal is pjgced in a 500 g gl ass beaker; (3) About 400 cc of
distilled water having a tenperature of 20 to 25C is poured 25 into the

gl ass bgaker prepajgd in thg,siep (2), and stirring is carefully perforned by
4 using a stirrer so as not to cut the fiber material, thereby dispersing the
fiber material. Fpg this ghﬁpersi on, an ultrasonic cleaner may be used; (4)
The content of the gl ass beaker prepared in the step (3) is transferred into
a

DETAILED DESCRIPTION OF THE INVENTION
The invention is explained below in detail by reference to the drawing.
10 Base Material for Disk
The invention provides a base material for disks which is for producing
therefrom the disks 12 constituting a disk roll 10 such as that shown in Fig. 1. The
base material for disks of the invention is obtained by molding a slurry containing
inorganic fibers which have a wet volume of 300 mL/5 g or larger and which are
15  amorphous or have a degree of crystallinity of 50% or lower into a platy shape and
drying the plate. The inorganic fibers are a mixture of fibers having various lengths.
In the invention, the fiber lengths of the inorganic fibers are expressed in terms of wet
volume.
The above-mentioned wet volume is calculated by the following method having
20  the following steps:
(1) 5 grams of a dried fiber material is weighed by weigher with accuracy of two
or more decimal places;
(2) The weighed fiber material is placed in a 500 g glass beaker;
(3) About 400 cc of distilled water having a temperature of 20 to 25°C is poured

25  into the glass beaker prepared in the step (2), and stirring is carefully performed by



1,000 M graduated neasuring cylinder, and distilled water is added thereto
up to the 5 scale of 1,000 cc; (5) Stirring of the graduated neasuring
cylinder prepared in the step (4) is performed by turning the cylinder
upsi de down whil e bl ocking an opening of the graduated neasuring cylinder
with the pal mof a hand carefully to prevent water from |eaking out. This
procedure is repeated 10 tinmes in total; 10 (6) the sedi nentation vol une of
fiber is measured by visual observation after placing the graduated
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10 (6) the sedimentation volume of fiber is measured by visual observation after

placing the graduated measuring cylinder quietly under room temperature for 30
minutes after the stop of the stirring; and

(7) The above-mentioned operation is performed for 3 samples, and an average
value thereof is taken as a measured value.

15 The larger the wet volume, the larger the fiber lengths. In the invention,
inorganic fibers having a wet volume of 300 mL/5 g or larger, preferably 400 mL/5 g or
larger, more preferably 500 mL/5 g or larger is used. There is no particular upper limit
on the wet volume thereof so long as the effects of the invention are obtained. For
example, the wet volume of the inorganic fibers may be 2,000 mL/5 g or smaller,

20  preferably 1,500 mL/5 g or smaller, more preferably 1,200 mL/5 g or smaller.
Inorganic fibers are mixed with stirring with an inorganic filler and other ingredients in
water in order to slurry the inorganic fibers, and are hence cut during the stirring,
whereby the disks obtained therefrom contain inorganic fibers having a short fiber
length. Because of this, such disks have low resiliency and are incapable of adapting

25  to abrupt temperature changes, resulting in disk separation or cracking. In contrast, the



fibers to be used in the invention remain |onger than the inorganic fibers
used hitherto. The disks obtained therefromal so contain relatively |ong

i norganic fibers and, hence, 5 the flexibility of the inorganic fibers can be
mai nt ai ned/ exhibited. As a result, the stress attributable to a difference

i n thermal expansion can be mtigated/ absorbed, and the spalling resistance
of a disk roll can be inproved. In the invention, the inorganic fibers are an
anor phous material, i.e., have a degree of crystallinity of 0% or have a
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Consequently, the inorganic fibers are less apt to break even when the fibers are stirred

in the slurry or receive compressive force in a roll building step. The disks can hence
retain recovery force. As a result, disks having high strength and a high recovery ratio
are obtained. From the standpoint of obtaining such effects without fail, the upper

15  limit of the degree of crystallinity of the inorganic fibers is preferably 30% or lower,
more preferably 20% or lower, even more preferably 10% or lower. Most preferably,
the inorganic fibers are amorphous inorganic fibers. In the invention, the degree of
crystallinity may be determined by X-ray diffractometry, in which the internal standard
method is used to draw a calibration curve for mullite to determine the degree of

20  crystallinity.

The average fiber diameter of the inorganic fibers is not particularly limited
so long as the effects of invention are obtained. However, it is preferred that the
inorganic fibers should be relatively thick inorganic fibers having an average fiber
diameter of 3-7 um, preferably 4-7 um. Such thick inorganic fibers have excellent

25  fiber strength and are hence less apt to break even when the inorganic fibers are stirred



i norganic fibers enable the disks to retain recovery force. As a result, a
base material having high strength and a high recovery ratio can be

provi ded. The conposition of the inorganic fibers is not particularly limted
so long as 5 the effects of the invention are obtained. However, Al203:Si 2
Is preferably from 60:40 to 99:1. Inorganic fibers having such a conposition
are called alumna fibers or nullite fibers. These inorganic fibers have

hi gh heat resistance and, hence, can give disks having a | ow degree of

t her mal di ietheishmal orabeaigrecompressivet foraelian rolibhildihg step.b eTherefore, e ch
Al20G3:SIi2 is from70:30 to 75:25 have an excel |l ent bal ance anobng heat 10

r esi st ance indrgdiie fibérs enalfitithealisksto sdtainnetosery fhreac e Aapatredult, a hsei materidlar ge

fiber length even after a nolding step and a roll building step.

Consequent hyving highestrebigthiahe afhigteresoworg ratidwah dblpeoviided. use in the invention.
The slurry may contain an inorganic filler in addition to the inorganic

fibers, as in conThatompedition of the @forgaicHbets tohot Partiealdrly Uindted|st 16ng a8y
contain an inorganic 15 binder. Suitable exanples of the inorganic filler

i ncl udeSi netiegeffdics dfithd @ventivar ¢ ebtained] NHoweeer, AUCH:SAQ, f¥ipeéferablydfisi ¢l ay,
bentonite, alum na, cordierite, kaolin clay, and talc. Suitable i nor gani c

bi nders ar @08l0ltd 9615 OlIndpshie kibeds having lsudtes edifigosttion 41 tdlle@ah@hing fibeR@at
resi stance. Besides these ingredients, nolding aids may be added, such as an

organi ¢ binifiige fibersy- ,Theﬁeamsfgmmrmf’d Kave hi eat RsBtancdari) hénceddth give
anticoagul ant, e.g., a 20 nontnorillonite powder. The remai nder is water. The

conposi t i owisk havifg & oW gy, %rb§ of@erthal Hirh&tbional cHange C apatficil &, mlRite fib&s gani ¢

filler nad the inorganic nder are added to the slurry, the solid

conposi ti Ofy ozhlchtm?ﬂswzﬁy 3Ry 700 RS : TP RVl ahil etBel 4t KAIARYan B gfheﬁ)tf t he
i norganic fibers 0-70% by mass of the inorganic filler, 0- 10% by mass

g‘; t he 10 NorGaRdee Dritg §freng:[ﬁ‘ &nd Rbittnd ar< IR ﬁltb)tttb ?é’cm’hth%%@fﬁb@})feﬁgﬁhre%ﬁr ably
mpri ses 30- 60% by mass the inorganic ers,
after a molding step and a roll building step. Consequently, these mullite fibers are
suitable for use in the invention.
The slurry may contain an inorganic filler in addition to the inorganic fibers,
as in conventional slurries. According to need, the slurry may contain an inorganic
15 binder. Suitable examples of the inorganic filler include inorganic fillers heretofore in
use, such as mica, Kibushi clay, bentonite, alumina, cordierite, kaolin clay, and talc.
Suitable inorganic binders are silica sol and alumina sol because of their excellent heat
resistance. Besides these ingredients, molding aids may be added, such as an organic
binder, e.g., starch, organic fibers, e.g., a pulp, and an anticoagulant, e.g., a
20  montmorillonite powder. The remainder is water.
The composition of the slurry is not limited. In the case where the
inorganic filler nad the inorganic binder are added to the slurry, the solid composition of
the slurry may be one comprising 30-70% by mass of the inorganic fibers, 30-70% by

mass of the inorganic filler, and 0-10% by mass of the inorganic binder. The solid

25  composition thereof more preferably comprises 30-60% by mass of the inorganic fibers,



40- 70% by mass of the inorganic filler, and 0-10% by mass of the inorganic

bi nder, and even nore preferably conprises 30-50% by nmass of the inorganic
fibers, 50-70% by nass of the inorganic filler, and 0-10% by mass of the

i norgani ¢ binder. In case where the proportion of the inorganic fibers is
smal l er than 30% by mass, the resiliency 5 attributable to the inorganic
fibers is not obtained and there is a fear that the expected recovery ratio
which will be described | ater cannot be obtained after roll building. In

case wher e 40476%pbyomass afche tforgané: filbery ayain0-t0%iHyanassiof tHeangrganic fbamle?,@%d by nass,
it is difficult to evenly disperse the inorganic fibers in the slurry and
there i s aef@amoteiméfetdbly cahmiseb 386 0%abemass ofald morgadicnitherd) 206/0&hbnnced
unevenness of properties or poor 10 wearing resistance. Wth regard to the
mol di ng mehfasdof the rapgamimfill ergamd0-10% oy massafhlyaihatganiy binderdi hocasetvherd i n
which the slurry is supplied to one side of a nolding die, e.g., a netal
gauze, whi e propuition bNhesnrgardo fibérsis srhallep thia@ri0%4 by mass yhdresiiiemdyl oned.
However, in the case where such a slurry containing the relatively |ong bulk
short f$ beasribiialsle scthe gt gatio fibers3s natlobedinddind therplisod feasthapthe ekpeced 1 ocs are
apt to generate as a result of the coagulation of solid matters contained in

the sl urryregderyhgtid whichatill®e deg&ibe dieanfiot ribtdifedafier eiEblllingl hdn
dehydrating nol ding nmethod is hence advantageous. However, in the case where

the anmount cge wHege R Qi&Mtion Mth@!irﬁ)r%ﬁﬂéﬂﬁérh is(1@rger thad OOy maRSR i9r smal ler),
e.

a papermaking nethod is al so possib The papermaki ng nmethod is 20

advant ageoudifibwlom dveslydisheeR AhénoffankOers i the ElubfyQnd el 3G fedMBatitBS Ul t ant
platy object is dried to obtain a base naterial for disks. The density of

this base gRk®aierhateal shtfik&d infy RVe dRbhded¥ndldnnedsi oFipk@trticsripeod as the
effects of the invention are obtai ned. However, the density thereof may be

0.3-1. g9/ %ﬁﬁjng’ifégis{aﬁcé’for e preferably 0.4-0.8 g/cnB, especially preferably
0.45-0.7 25 g/cnB. This is because the |ower the bulk density of the disks
relative to the  withregard to the molding method, a papermaking method or a dehydrating
molding method in which the slurry is supplied to one side of a molding die, e.g., a
metal gauze, while conducting suction from the other side, may be mentioned.
However, in the case where such a slurry containing the relatively long bulk short fibers
15  described above is molded into a platy shape, large flocs are apt to generate as a result
of the coagulation of solid matters contained in the slurry and the filtration resistance is
apt to be lowered. The dehydrating molding method is hence advantageous.
However, in the case where the amount of the inorganic fibers is small (e.g., 20% by
mass or smaller), a papermaking method is also possible. The papermaking method is
20  advantageous from the standpoint of cost.
After the molding, the resultant platy object is dried to obtain a base
material for disks. The density of this base material for disks is not particularly limited
so long as the effects of the invention are obtained. However, the density thereof may

be 0.3-1.0 g/cm3 , and is more preferably 0.4-0.8 g/cm3 , especially preferably 0.45-0.7

25 g/em’. This is because the lower the bulk density of the disks relative to the



8 conpressed density of the disk roll to be produced, the higher the
conpressibility and the better the recovery force of the disk roll. The
adequat e thickness of the base material for disks nmay be 2-10 mmin the case
of the papernmaki ng nethod, and maybe 10-35 mmin the case of the dehydrating
nmol di ng met hod. Larger thicknesses of the 5 base material for disks are
advant ageous from the standpoint of production because a smaller nunber of

di sks suffice for fitting on a shaft. Disk - The invention further provides a
di sk obt ai repkssqddenkity gf the diskgoH habeproducedpthethigheb dsecompressibilityfand di sks
descri bed above. Nanely, the disk of the invention 10 conprises inorganic

fibers whi che beteer dieaeqversiodde dfakiedisk asifr €Fhetidequiats thidkness df\th©base 50% or | ower
and whi ch have an average fiber dianmeter of preferably 3-7 m nore

pr ef er abl y Materiahforadisksanay beo2-Jamha i tHel case ofthe pshetmakiny ntettiddaand may beor gani ¢
bi nder according to need. This constitution enables the disk to retain a

hi gh recovaiy35mh ia thédte bR defipdratisgmoiihg methodes LafgenthicknSizesoftheal |y, the
recovery ratio of the disk is 15 10-100% preferably 10-90% nore preferably

10- 80% 5eV easdmaRrifl fof 8isROht adVantBféous R6MaEE Stahdpot-of PPedudhed bavaedeas abl y
20-50% In the invention, the recovery ratio of disks is determned in the

fol | owi ng @Bﬁﬂ&rnun%e?%fdﬁﬁé'édfﬁé@ibr%ﬁﬁmﬂémer of 130 nmand an inner
dianeter of 65 mMmmare fitted onto a stainless-steel shaft having a dianeter

of 65 mm and a | engjjfk of 1,000 mm at a conpressed density of _1.25 g/cn8 to 20
build a disk roll. This disk roll is rotated at a rotation speed of 5 rpmfor

150 hours with hegtihvedtiol Aher BRIVidSBRIKAUARed By pRRMAITRS Mapé Sut | - €.,

25C. Thereafter, the conpressive force applied to the disks i's renoved. Th

S0, SR e BASTTO B Bt 0 NS

10 comprises inorganic fibers which are amorphous or have a degree of crystallinity of
50% or lower and which have an average fiber diameter of preferably 3-7 um, more
preferably 4-7 um, and an inorganic filler. The disk may contain an inorganic binder
according to need. This constitution enables the disk to retain a high recovery ratio
and have improved spalling resistance. Specifically, the recovery ratio of the disk is

15 10-100%, preferably 10-90%, more preferably 10-80%, even more preferably 20-70%,
especially 20-60%, most preferably 20-50%. In the invention, the recovery ratio of
disks is determined in the following manner. Disks having an outer diameter of 130
mm and an inner diameter of 65 mm are fitted onto a stainless-steel shaft having a
diameter of 65 mm and a length of 1,000 mm at a compressed density of 1.25 g/cm3 to

20 buildadiskroll. This disk roll is rotated at a rotation speed of 5 rpm for 150 hours
with heating at 900°C, and then cooled to room temperature, i.e., 25°C. Thereafter, the
compressive force applied to the disks is removed. The recovery ratio is determined
by dividing the length recovered upon the compressive-force removal by the original
length.

25



25 9 Disk Roll The invention furthernore provides a disk roll obtained by
fitting disks of the kind described above, by insertion, onto a netallic
shaft serving as a rotating shaft to obtain a roll-formstack and fixing the
whol e stack in the state of being conpressed 5 fromboth ends, as shown in
Fig. 1. The conpressed density of the disks, i.e., the density of the disks
in the state of being conpressed fromboth sides, is not particularly

limted so long as the effects of the invention are obtai ned. However, the
conpressed densit pidkesieof may be 0.6-1.6 g/cnB, and is nore preferably
0.7-1.5 g/cnB, especially preferably 1.1-1.4 g/cnB. Such conpressed density

is preferred becaugfe ifliefiti6h filftheRhbre Provids a0tk roNasbtsindd Y Agingldisksea! | | ng
resi stance and can retain the wearing resistance required of conveying rolls

but al so_h@s 1GHE BeRriBet ARRR, DAMILESS, dnidh nietliVHak LRIiNYas £RMMRERHaft fo NOL
marred. That conpressed density enables the properties The base™ materi al

02,1 2GS . il R e St 021

The surface sk To e Invention Is not particularly

15 limted i f | h N ' : , th
' m Seh gxr%ganﬂécgg Q?ﬁsz ?% glf‘ov@i{ ﬁqué.sl zg_Té{Se%xﬂp‘Pé’s%H dlég:?nﬁbﬁth% &sned pélovever, the

i
surface may b In"terns ype D Duroneter hardness,

and may be de:&rétﬁfo?ﬂ?ebdi%/ks%ﬂtﬁsta@%t?SeiBEr%Bﬁbﬁgééﬁaﬁ%‘h L4 iS?"p?%?Hg@npl e,

har dness (hardhess mneter roneter Type -be neasured,

17 Tl AT i BB Bl

et or ence o SherelRAUPHED.o- L BYRHP! and RindrEYRRASY NPY FoatlesfiBiaignot r Ued

as being Iim
preferably 1.1-1.4 g/em’.  Such compressed density is preferred because this disk roll

10  not only has satisfactory spalling resistance and can retain the wearing resistance
required of conveying rolls but also has such a surface hardness that the work being
conveyed is not marred. That compressed density enables the properties the base
material obtained according to the invention to be brought out to the highest degree.

The surface hardness of the disk roll of the invention is not particularly

15  limited so long as the effects of the invention are obtained. However, the surface
hardness thereof may be 25-65 in terms of Type D Durometer hardness, and may be
preferably 30-60, more preferably 35-55. Type D Durometer hardness (hardness meter
Durometer Type D) may be measured, for example, with "ASKER Type D Rubber

Hardness Meter" (manufactured by Kobunshi Keiki Co., Ltd.).

20
EXAMPLES
The invention will be further explained below by reference to Test
Examples. However, the invention should not be ¢onstrued as being limited by the
following Test Examples in any way.
25

10



foll owi ng Test Exanples in any way. 25 10 Test 1 Alum nosilicate fibers or
mullite fibers were added to water together with inorganic fillers and
nol di ng aids as shown in Table 1, and the ingredients were sufficiently
stirred and m xed to prepare a slurry. The wet volunes of the 5

alum nosilicate fibers and nullite fibers were determ ned by the nethod
descri bed above. The degree of crystallinity thereof was determ ned by X-ray
diffractometry, in which the internal standard nmethod was used to draw a
calibration curve Teytimullite. Each of the slurries thus prepared was forned
into a platy shape by the dehydrating nolding nethod or the papernaking

met hod and dried tmlﬁﬁi%siﬁsateﬁlaal%r%Qmmizetmkfsaberéaadédiltskﬁateﬂbgeﬂmﬁﬂ{mterl al
was eval uated for the follow ng properties. The results obtained were al so

shown in Tﬂﬂr?anic filferd aﬁ??ﬂfo?cﬁné’&xd?ﬁﬂmn iR TBRS %ﬂé"the%@t’é&f%nﬁ&&ét pi ece was

punched out ach base material for disks. The test “piece was heated at

100C,or, 90QGreRh1} Nfe PR 1 rope TR, THSWASBIGResRl ndlS ther mal change

in the Ien I rection anet e Irection mensi on from a val ue neasured

bef ore Fﬂﬁgﬁdsﬂﬂs n bAE RS ﬂhﬂﬁ@'ﬁber@@erﬁ&? dﬁﬁﬁb%%%bﬁﬂédng an outer

di arreter o] an I nner di aneter rrm were p out of each
S oS b e B e e
TP oA s U ol b B b SR o
I.e., 25C. Thereaf f&hy of the shurries thus prepared was formed into a platy shape by the
dehydrating molding method or the papermaking method and dried to produce a base
10  material for disks. The base material was evaluated for the following properties. The
results obtained were also shown in Table 1.
(1) Degree of Thermal Dimensional Change
A test piece was punched out of each base material for disks. The test
piece was heated at 700°C or 900°C and then examined for diameter. The degree of
15  thermal change in the length-direction (diameter-direction) dimension from a valué
measured before the heating was determined.
(2) Recovery ratio
Disks having an outer diameter of 130 mm and an inner diameter of 65 mm
were punched out of each base material for disks, and fitted onto a stainless-steel shaft
20  having a diameter of 65 mm and a length of 1,000 mm to build aroll so as toresultin a
compressed density of 1.25 g/em®.  This roll was rotated at 900°C and a rotation speed
of 5 rpm for 150 hours and then cooled to room temperature, i.e., 25°C. Thereafter,
the compressive force applied to the disks was removed. The recovery ratio (%) was
determined by dividing the length recovered upon the compressive-force removal by the

25  original length.

11



the conpressive force applied to the disks was renoved. The recovery ratio
(%9 was determned by dividing the I ength recovered upon the
conpressive-force renoval by the 25 original length. 11 (3) Waring

Resi stance (hot wearing test) Ring-shaped di sks having an outer dianeter of
80 mn were punched out of each base material for disks and fitted onto a
stainl ess-steel shaft to build a roll so as to result in a wdth of 100 mm
and a desired conpressed density. This roll was rotated at 5 900C for 5 hours
whil e a st @) WeaingResistansb @idt wearihges®) di aneter of 30 nmm and having five
grooves with a wwidth of 2 mMmforned at an interval of 2 mmwas kept in

contact with the Ralg-shaped disles haVirgy eedutardiarhéter 6f80 muawere pahetkdtout 6Hom
tenperature, i.e., 25C, and the resultant wear |oss (nmm was neasured.

| nci dent al kach base makeialfoe dizks hed fitebontd antaintesarstded slsafi o bhildmroll sbas®, this
roll can be rated as excellent in practical wear 10 resistance. (4) Spalling

Resi st ancerdsulign 5 hediRdf d0G f¢fin Bad h desid c@m?)&rsséii denEiher THis ffll was roeit&l aunched
out of each base naterial for disks and fitted onto a stainl ess-steel shaft

to builsl ag9o@id fos9 hadrstwhild £sbinless-Btedl shafihhviaf a Wiinedtep ¢30 nam%ﬂihraeﬂﬁ
conpressed density. This roll was placed in 15 an electric furnace kept at

900C. Aft efivd prdd@e with b Radhfl2 masform® st @Uhtepfal bNE nirhl Wad &ept iR@enta@pi dl y
cooled to roomtenperature, i.e., 25C. This heating/rapid-cooling operation

was repeat qfith tREOHII SueFabd TOEeréifted YR rodPRAA ORI 0 kSt terfsbritare, L0825, | toO

undergo di sk separation or cracking was counted. In the case where a roll
under goes aiiPihk ResultdhtSkead B3 (k) Whs MMaskredC KindtHeAMAY, inltagigherk ece or nore

repetitions of such 20 heating/rapid-cooling operation, this roll can be
rated as eyg@hikWeat PsPisEthhf et lessDid 1oCan b8 $4ted &\GRellent in practical wear
10  resistance.
(4) Spalling Resistance
Ring-shaped disks having an outer diameter of 60 mm were punched out of
each base material for disks and fitted onto a stainless-steel shaft to build a roll so as to
result in a width of 100 mm and a desired compressed density. This roll was placed in
15  an electric furnace kept at 9300°C.  After 15 hours, the roll was taken out of the furnace
and rapidly cooled to room temperature, i.e., 25°C. This heating/rapid-cooling
operation was repeated, and the number of such operations required for the roll to
undergo disk separation or cracking was counted. In the case where a roll undergoes
neither disk separation nor cracking even through three or more repetitions of such
20  heating/rapid-cooling operation, this roll can be rated as excellent in practical spalling

resistance.

12
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~Q -y 1l The followng can be seen fromTable 1. In Exanples 1 to 4, in
which mullite fibers having a wet volune of 300 nL/5 g or larger and a
degree of crystallinity of 50%or |ower are used, disks having a | ow degree
of thermal dinensional change and excellent in wearing resistance and

spal ling resistance are obtained. 5 Test 2 As shown in Table 2, slurries were

prepared using, inmafdlmﬁna@@mﬁséen frofPTalOUS Miitdnigles 1 01,90 RAWNG a wet
volume of 530 nL/5 g. The disks obtained therefromwere evaluated for the

; fimhp :n?] pemdullete idersihavihgst wét vohlife 6 €300 hb/50pbelanRt ai] £degitS6f GhauMinith Tabl e
of 50% or lower are used, disks having a low degree of thermal dimensional change and
excellent in wearing resistance and spalling resistance are obtained.

5 Test 2
As shown in Table 2, slurries were prepared using, in various amounts,
amorphous mullite fibers having a wet volume of 530 mL/5 g. The disks obtained

therefrom were evaluated for the same properties as in Test 1.  The results obtained are

also shown in Table 2.
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from Table 2 that when the anount of the nullite fibers incorporated is
30-60% by nmass, preferably 30-50% by mass, the disks are excellent in
recovery ratio, wearing resistance, and spalling resistance. Test 3 5 Disks
wer e produced using the sane formulation as in Exanple 2 in Test 1.

It can be seen from Table 2 that when the amount of the mullite fibers
incorporated is 30-60% by masé, preferably 30-50% by mass, the disks are excellent in
recovery rat_io, wearing resistance, and spalling resistance.

Test 3

5 Disks were produced using the same formulation as in Example 2 in Test 1.
Disk rolls having different compressed densities as shown in Table 3 were produced
and evaluated for the same properties as in Test 1.  The results obtained are also shown

in Table 3.
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and evaluated for the sane properties as in Test 1. The results

Disk rolls having different conpressed densities as shown in Table 3 were

pr oduced
obt ai ned are al so shown
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It can be seen from Table 3 that the compressed densities of the disks are
preferably 0.7-1.5 g/cm®, more preferably 1.1-1.4 g/em®.
The invention was detailed with reference specified embodiments.
However, it is obvious to a person skilled in the art that the invention may be variously
5 modified and corrected without deviating from the spirit of the invention.
This application is based on Japanese Patent Application No. 2008-285282
filed on November 6, 2008 and an entirety thereof is incorporated herein by reference.

Furthermore, all references cited here are incorporated by reference.
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~ W HIt can be seen from Table 3 that the conpressed densities of the disks
are preferably 0.7-1.5 g/cnB, nore preferably 1.1-1.4 g/cnB. The invention
was detailed with reference specified enbodi nents. However, it is obvious to
a person skilled in the art that the invention nay be variously 5 nodified
and corrected without deviating fromthe spirit of the invention. This
application is based on Japanese Patent Application No. 2008-285282 filed on
Novenber 6, 2008 and an entirety thereof is incorporated herein by reference.
Furt her nor ey AT IS & 8iFAasfs.Ci ted here are incorporated by reference. 18 WHAT
IS CLAIMED I'S: 1. A process for producing a base material for obtaining
therefromring- shaped disks for use in a disk roll conprising a rotating
shaft and the ring-shaped disks fitted thereon by insertion, whereby the

per i pheral surfacey of s phee B aroABEKES A% AaicRFYPARIMHBLARSM hiJf: PTOCesS

conprising nolding ar urry material 1nto a platy shape and ying the
late, th Y o . . . _ . h
ol ume of TBEErE oY ulBh Uk rof LB to BRIl PE FRE AR T 0 o
talling ' terial
For - sks Lot By Blech Bt herty A PRRGRE St SPHERNER: B8 S n aver age

fiber dia . pm 3. The process for producing a base material for
di sks accgr&gllgléyglgég 077(:31 m1l or 2, wherein the inorganic fibers have a

composition in whi tﬁ@ pl'%]cgggéoﬂp%iﬂ.gsm&lﬁﬂl@ a rggl sllllg'r); %a?e?i:alli'nto a platy shape and
drying the plate, the raw slurry material containing inorganic fibers which have a wet

volume of 300 mL/5 g or larger and which are amorphous or have a degree of

crystallinity of 50% or lower.

2. The process for producing a base material for disks according to claim 1,

wherein the inorganic fibers have an average fiber diameter of 3-7 um.

3. The process for producing a base material for disks according to claim 1
or 2, wherein the inorganic fibers have a composition in which Al,03:8i0; is from

60:40 to 99:1.

4. A disk for use in a disk roll comprising a rotating shaft and ring-shaped
disks fitted thereon by insertion, whereby the peripheral surface of the ring-shaped disks
serves as a conveying surface, the disk being each of the ring-shaped disks,

the disk containing inorganic fibers which are amorphous or have a degree
of crystallinity of 50% or lower and which have an average fiber diameter of 3-7 um,

“and having a recovery ratio of 10-100%.
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4. A disk for use in a disk roll conprising a rotating shaft and ring-shaped
disks fitted thereon by insertion, whereby the peripheral surface of the
ri ng-shaped di sks serves as a conveying surface, the disk being each of the
ri ng-shaped di sks, the disk containing inorganic fibers which are anorphous
or have a degree of crystallinity of 50%or |ower and which have an average
fiber dianmeter of 3-7 m and having a recovery ratio of 10-100% 19 5. A
disk roll which conprises a rotating shaft and disks fitted thereon by
insertion, the disks each being the disk according to claim4. 6. The disk
rol | according to &l afmigk rolitvéneh pomprises a sitating: ohigkis disted thereparhyi ty  of
0.6-1.6 g/cnB. 20

insertion, the disks each being the disk according to claim 4.

6. The disk roll according to claim 5, wherein the disks have a compressed

density of 0.6-1.6 g/cm’.
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