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ABRASI®VE SHEET BACKGROUND OF THE INVENTION 1. Field of the Inventron fﬁaﬂ{ﬂ
present I nvention relates to an abrasive sheet of a nonwoven fabric. Mre
partrcularly, the present invention relates to an abrasive sheet able to be
used in a texturing process in the produttion of a magnetic recording
medium 2. Description of the Related Art A magnetic recording medi um such
as a magnetic diskette, is produced by applying a non-magnetic plating,
such as an anodi zed al um num or nickel - phosphorus plating, to a substrate,
such as an al um num al | oy substr atABRASINVGr BHEERON- magnetical ly pl ated
substrat e; carrying out a texturing process on a surface of the
non- nagnetrcal | ated substrate; and then sequentially coating thereon a
prinmary | ayBAC OFy THE éNVENTGﬂNIayer or the like), a magnetic thin

| ayer (gene[alIgmeku(aﬁuﬁﬂé-qhb@hthaﬁer or the like), and a protective |ayer
(general ly, gﬁhbonous The sp ce hetween the _magnetic

er or
di skette and a egrpé:tqsgq;eé&veptéon ﬁe{l‘?%ﬁg ‘Pre"'i‘rbrﬁ TRkt §§e§§ Sfafl as
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surface of e magnetic 00 Shbo owever he “mag he c head
cannot be |mgqessedrbédgupsodhetiognefia mmtadhme@@rﬁh@gdmaﬁeume To
avoid this, fine grooves are forned on the surface of the non-magnetically

pl at ed substrate i.e., atexturing process is carried out. This texturing
process conpri %ﬁ%ﬂﬁﬁoﬁg°@h§h§uﬁﬁaéﬁe%fA¥%e non- magnetical |y pl at ed

substrate to uri fn@rgﬁe)tlfcplrmcbrraengcaéalum, esuchd d£d Warmehditherto, as an
abr asi ve naierr used |n t.he beﬁturr ocess a_nonwoven
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ur et hane resigh as an anodlzed aluminum or nickel-phosphorus plating, to
a substrate, such as an aluminum alloy substrate to form a
non-magnetically plated substrate; carrying out a texturing
process on a surface of the non-magnetically plated
substrate; and then sequentially coating thereon a primary
layer (generally, a chromium layer or the like), a magnetic
thin layer (generally, a cobalt-alloy layer or the like), and
a protective layer (generally, a carbonous layer or the
like). The space between the magnetic diskette and a
magnetic head, i.e., a flying height, must be as small as
possible. Therefore, the magnetic diskette must not have any
projections from the surface thereof. Namely, the surface
must be smoothed.

If the surface of the magnetic diskette is too smooth,
however, the magnetic head cannot be levitated because the
magnetic head adheres the diskette. To avoid this, fine
grooves are formed on the surface of the non-magnetically
plated substrate, i.e., a texturing process is carried out.
This texturing process comprises grinding the surface of the
non-magnetically plated substrate to uniformly form fine
scars, i.e., a texture.

Hitherto, as an abrasive material used in the texturing
process, for example, a nonwoven fabric prepared by fixing
fibers having a diameter of about 3 pm with urethane resin, a
woven fabric composed of fibers having a diameter of about 5



woven fabric conposed of fibers having a dianeter of about 5 -2- [err]m
.or a flock-printed sheet carrying thereon a nunber of short fibers having a
‘di aneter of about 14 [err]m are known. However, when the nonwoven fabric
prepared by fixing fibers having a di ameter of about 3 [err]mwith urethane
resin is used to abrade the surface of the substrate, |arge scratches
appear on the surface of the substrate, caused by a | ack of freedom of the

fibers. Fur ‘ér% aape F?{?E 9%8% a%afrz%ﬁ%ga@?@r%oho al RemBUPSLEAL €.
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| east one surface th eof a_layer, of a nonwoy fabric,conprising not |ess
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to the surface of the substrate, and thus are liable to cause

large scratches to appear on the surface of the substrate.

SUMMARY OF THE INVENTION

Accordingly, the object of the present invention is to
provide an abrasive sheet without the above-described
defects, i.e., does not cause large scratches to appear on
the surface of the substrate, can uniformly abrade the
surface of the substrate, and can form a fine texture.

Other objects and advantages of the present invention
will be apparent from the following description.

In accordance with the present invention, there is
provided an abrasive sheet containing, on at least one
surface thereof, a layer of a nonwoven fabric comprising not
less than 80% of fibers having a fiber diameter of 10 um or
less, this nonwoven fabric being selected from a group
consisting of an entangled nonwoven fabric and a melt-blown
nonwoven fabric.

The term “"fiber diameter“ or "diameter" as used herein
with regard to a fiber having a non-circular cross-sectional
shape means a diameter of a fiber having a circular cross-
sectional shape corresponding to the non-circular cross-
sectional shape. The expression "not less than 80% of fibers
having a fiber diameter of 10 um or less" as used herein
means that, when fiber diameters of 100 fibers randomly



nonwoven fabric. The term"fiber dianmeter” or "dianmeter" as used herein
with regard to a fiber having a non-circul ar cross-sectional shape neans a
“dianeter of a fiber having a circular cross- sectional shape correspondi ng
to the non-circul ar cross- sectional shabe: The expression "not |ess than
80% of fibers having a fiber dianeter of 10 pmor |ess" as used herein
means that, when fiber dianeters of 100 fi bers randony -3- sanpled in a

nonwoven fabric | ayer are neasured, 80 fibers or nore ve A er_of 10
[err]m or I%ﬁﬂéi P@FaDE@EﬂPﬁ??Ciﬁ%fif}iﬁ¥$&§?ﬁﬁgﬁﬁ%? I%|$ gasgéﬁgg%a Tview
schemat i calmore IHavst matiingetieseoti ddaglm sér ulstsge of one exanple of a

dividable fiber fromwhich fibers having a dianeter of 10 [err]mor |ess

and conposi ng a nonwoven fabric layer in an abrasive sheet according to the
present i NVRRRER PESERIFEIOYr REAPREVENP2 2 is a sectional view schematically

i llustrating a sgalionalisstr setbuienal anehhesnanaiidaa19f ididistirdabhg fi ber.
Figure 3 is a sectional view schepatically iJlus ra;ln a ieC_LBng!
structure & ¥]GHY° ?ﬁEPcéﬁﬁﬁpPga ea?%%%?iﬁﬂﬁ %,4i§i§aﬁ Su?é 2%is a
sectional vimsm sdhemifiibellsy hal/ingt a afli axgetoers axf ildhadm str deser andf stil |
anot her_exarpl e af iy dable ELRsr. FLOM e 45 :ARilEoRkeki ow
schemati cal T8I raping a sectronal ructure of still another exanple
of a divi deteordiver toFityper presestaineent el can e feraes:-i cal |y
II1ustrating a sgeational; SH Weluienal Sibk! sanatdeicLxamiauekracdhyl dabl e
a sectional structure of another example of a dividable
fiber.
Figure 3 is a sectional view schematically illustrating
a sectional structure of still another example of a dividable
fiber.
Figure 4 is a sectional view schematically illustrating
a sectional structure of still another example of a dividable
fiber.
Figure 5 is a sectional view schematically illustrating
a sectional structure of still another example of a dividable
fiber.
Figure 6 is a sectional view schematically illustrating
a sectional structure of still another example of a dividable
fiber. |
Figure 7 is a sectional view schematically illustrating
a sectional. structure of still another example of a dividable
fiber.
Figure 8 is a sectional view schematically illustrating
a sectional structure of still another example of a dividable
fiber.
Figure 9 illustrates a texturing process of a non-
magnetically plated substrate, using an abrasive sheet

according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be explained in detail
hereinafter.

The abrasive sheet of one embodiment according to the



fiber. Figure 7 is a sectional view schematically illustrating a sectional

Structure of still another exanple of a dividable fiber. Figure 8 is a
‘sectional view schematically illustrating a sectional structure of stil
anot her exanple of a dividable fiber. Figure 9 illustrates a texturing

process of a non- nmagnetically plated substrate, using an abrasive sheet
according to the present invention. DESCRI PTI ON CF THE PREFERRED
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The fibers are not firmly fixed, and have a certain
flexibility. Therefore, the entangled nonwoven fabric layer
does not heavily press abrasive particles against the
substrate surface, and thus, does not cause large scratches
to appear on the substrate surface. Further, the entangled
nonwoven fabric layer forming the abrasive surface mainly
comprises fibers having a diameter of 10 um or less, and
thus, provides a superior retention of fine abrasive
particles. Therefore, the entangled nonwoven fabric layer
can uniformly abrade the substrate surface and form a fine
texture thereon.

The abrasive sheet of another embodiment according to
the present invention contains, on at least one surface
thereof, a layer of a melt-blown nonwoven fabric comprising
not less than 80%, preferably not less than 90%, of fibers
having a fiber diameter of 10 um or less. At least one
surface of the abrasive sheet according to the present
invention is an exposed nonwoven fabric layer, i.e., an
abrasive surface, able to be used, for example, for a
texturing process. The melt-blown nonwoven fabric layer
forming the abrasive surface is not fixed with resin, and the
shape thereof is maintained by fusion-bonding of
constitutional fibers, and accordingly, there is no resin to
fall off. The fibers are not drawn and soft, and therefore,
the melt-blown nonwoven fabric layer does not heavily press
abrasive particles against the substrate surface, and thus

does not cause large scratches to appear on the substrate



nonwoven fabric |layer form ng the abrasive surface mainly conprises fibers
‘having a dianeter of 10 [err]mor |ess, and thus, provides a superior
‘retention of fine abrasive particles. Therefore, the entangl ed nonwoven
fabric layer can uniformy abrade the substrate surface and forma fine
texture thereon. The abrasive sheet of another enbodi ment according to the
present invention contains, on at |east one surface thereof, a layer of a
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As descri bed above % or nore of the constitutional fibers of at |east
the abrasi A IaSiNE: SUsLarReCabr@al fermhpabrade the substrate surface

and form a fine texture thereon. When the diameter of the
fibers is more than 10 um, the retention of fine abrasive
particles is considerably lowered, and thus, the abrasive
surface cannot uniformly abrade the substrate surface or form
a fine texture thereon. Further, the rigidity of fibers is
increased, and so the abrasive surface becomes liable to
cause large scratches to appear on the substrate surface. A
decrease of the fiber diameter improves the retention of the
fine abrasive particles. Therefore, the fiber diameter is
preferably 8 um or less, more preferably 6 pm or less, most
preferably 1 pum or less. If the fiber diameter is too small,
however, the fibers are liable to be broken by friction with
the substrate surface, and adhere to the surface thereof.
Thus, the fiber diameter is preferably 0.0l um or more.
Preferably, the fibers of the nonwoven fabric forming
the abrasive surface of the abrasive sheet according to the
present invention comprise 2 or more kinds of fibers, with
respect to the fiber diameters. When the fibers of the
nonwoven fabric consist of 2 kinds of fibers with respect to
the fiber diameters, these fibers are preferably 0.1 to 5%,
more preferably 1 to 3%, in terms of the number of fibers, of
fibers with a diameter of preferably 1 to 5 um, more
preferably 2 to 3 pum, and preferably 95 to 99.9%, more
preferably 97 to 99%, in terms of the number of fibers, of
fibers with the diameter of preferably 0.8 um or less, more

preferably 0.5 pm or less. Hereinafter, a fiber having the



according to the present invention are those having a fiber dianeter of 10
[err]mor less. The fibers provide a superior retention of fine abrasive
‘particles, and therefore, the abrasive surface can unifornly abrade the
substrate surface and forma fine textur® thereon. Wien the diameter of the
fibers is nore than 10 pm the retention of fine abrasive particles is
consi derably | owered, and thus, the abrasi ve surface cannot uniformy
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process, there may be mentioned the removal of resin
components with a removing agent, or swelling. In the
present invention, one kind of fiber can be used, but 2 or
more kinds of fibers in terms of fiber diameter and/or resin
components are able also to be used.

The dividable fiber able to be used to form fine fibers
is, for example, a sea-islands-type fiber having a sectional
construction wherein a component A able to be removed with a
removing agent contains other components B which are not
affected, i.e., not removed by the removing agent used for
the component A, in the form of islands in the sea, as shown
in Fig. 1.. Fine fibers of the components B can be formed by
removing the component A from the sea-islands-type fiber.
When the component A is to be divided by a mechanical
process, preferably, when the component A and the components
B are to be separated from each other by the mechanical
process, the mechanical process produces fine fibers of the
component A, fine fibers of the components B, and/or a
mixture thereof. The components B is to be formed from one
resin, or 2 or more resins. Further, the components B is to
be present in the component A as continuous or intermittent
fibers in the longitudinal direction.

The removing agent is, for example, a solvent, enzyme,
or microorganism, used in accordance with the resin to be
removed. Preferably a solvent is used, because of the rapid



di aneter of preferably 1 to 5 [err]m nore preferably 2 to 3 [err]m is
sonetinmes referred to as a very-fine fiber, and a fiber having the dianeter
‘of preferably 0.8 [err]mor |ess, nore preferably 0.5 [err]mor less, is
sonetimes referred to as an ultrafine Tiber. The fibers, particularly fine
fibers such as the very- fine fibers and the ultrafine fibers, able to be
‘used in the present invention, can be obtained fromdividable fibers which
can be nmechanically and/or chemcally divided into finer fibers, or froma
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fibers, i.e., fine fibers of the components A and B, can be
formed by mechanically treating the multiple bimetal-type
fiber. The multiple bimetal-type fiber as shown in Fig. 2
consists of 2 kinds of resin components. When a multiple
bimetal-type fiber consisting of 3 or 4 kinds of resin
components is used, 3 or 4 kinds of fine fibers can be
formed. When multiple bimetal-type fibers comprising
multiple resin components having multiple removabilities
against a removing agent are combined, fine fibers may be
formed by removing one or more components with the removing
agent.

Still another example of the dividable fiber which may
be used in the present invention is an orange type fiber
having a sectional construction wherein a component A is
divided into sections by another component B, which spreads
radially from the inner portion (preferably, the fiber axis)
to the fiber surface and has a low compatibility with the
component A, as shown in Figs. 3 and 4. Two kinds of fine
fibers, i.e., fine fibers of the components A and B, can be
formed by mechanically treating the orange type fiber. The
orange type fibers as shown in Figs. 3 and 4 consist of 2
kinds of resin components. When an orange type fiber

consisting of 3 or 4 kinds of resin components is used, 3 or



fibers in the longitudinal direction. The renoving agent is, for exanple, a
sol vent, enzyme, or mcroorganism used in accordance with the resin to be
fenoved. Preferably a solvent is used, because of the rapid -7- renoving
rate and easy handling thereof. An aqueoJ% solvent is nore preferable as it
is nore easily handl ed, and the treatnent therewith is also easy. The term
"renovabl e" used herein neans that 95 mass %or nore of a resin conponent
i's renoved. 4TQ3n%grgE"k9H%re %i 'é cfha&mggegrgnégrggég resin is
treated with a'renoving ag en condition that a resin femovabl e
wi th the rerfbierg egeﬁrlssngr@ale@thmsm qommonieng sajeringt geltiple
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di vi dabl e fggﬁa able to %ause in the resent invention is a nul t|£
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the multi pl exssidrenalthey peeseher indért o tine @ esetialangpetypbefiler shown
in Fig. 2 copaishy gk %e&bﬂdéné?f %for 49{?2'3@%3%% i¥heRaa-PybL Pl Ser

bi netal -type fiber consisting nds of resin conpohents Is used,
3 or 4 ki ndsassifsitiags p@easseancmpwmfeea amsk i sfandsprempPReREs - py pes

fibers corrprsthwﬁglmut"tgpl §; rssseaﬂmmﬂ \ﬁl%@zrnuhbtéhﬁ AEenDuAbE | ities
conbi ned, |ber

agai nst a renovi orned, b
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exanpl e of td¢hewdi)vi dabke-isbandswtybe nhber wherein at least one of the
islands B is an orange type fiber (not shown}; a multiple

bimetal-type fiber wherein at least one resin component
{component A or B) is a sea-islands-type fiber consisting of
a sea component a and islands components b, as shown in Fig.
6; a multiple bimetal-type fiber wherein at least one resin
component is a multiple bimetal-type fiber or an orange type
fiber (not shown); an orange type fiber wherein at least one
resin component (component A or B) is a sea-islands-type
fiber consisting of a sea component a and islands components
b, as shown in Fig. 7; or an orange type fiber wherein at
least one resin component is a multiple bimetal-type fiber or
an orange type fiber (not shown). The above dividable fibers
are preferably used to form fine fibers having smaller
diameters.

When a nonwoven fabric consisting of 2 kinds of fine
fibers, i.e., very-fine fibers having a diameter of 1 to 5
um, preferably 2 to 3 um, and ultrafine fibers having a
diameter of 0.8 um or less, preferably 0.5 um or less, is
prepared from a dividable fiber or fibers, the very-fine
fibers and the ultrafine fibers are able to be formed from 2
kinds of dividable fibers, respectively; preferably, from 1
dividable fiber, in view of the high dispersibility of fine
fibers. More concretely, the dividable fiber as shown in
Fig. 8 is preferably used.

The resin components of the dividable fiber may be a

combination of 2 or more resins having fiber-forming



be used in the present invention is an orange type fiber having a sectional
construction wherein a conponent Ais divided into sections by another
‘conponent B, which spreads radially fromthe inner portion (preferably, the
fiber axis) to the fiber surface and has%a-l ow conpatibility with the
conponent A, as shown in Figs. 3 and 4. Two kinds of fine fibers, i.e.
fine fibers of the conponents A and B, can be forned by mechanically
treating the orange type_ fibher. The orange, tyfe fibers as shown in Figs. 3
and 4 consi BFORFrBigs mRd sfoleedion beoREEhenisa WP AP OrdFE B i ber
consi sting eivaied. 4 ﬂrdmc&a@(fplreesuanpawaﬁmaet SsiiGh L@@Chyforﬂrs nyd ol nds of
fine fibers éan be fornmed, Wen.orange t¥$$ gers co S|n n%lth e
resin conpoﬁ ht 8° HY ¥ﬂfﬁﬁﬁtﬁﬁﬁqupgﬁov3b YF2 e%gaﬁ$l #& gﬁgnt
are conbi netlerépmehdldtee s prdyeibyfleneetebgphthalatg mmahnnemre conponent s
with the re e er able
B0V 3{@9&9&% -telddre gk, é@@bf?b&é %%ges ditéy&.léiﬁgr%er ol

to be used Tn present Jnvention are a sea-is wherei n at
| east one | SPRAHEE i @ PIvelediigndsuchpast PaLyetnkeng @léfpr&péf gne,

conponent aoﬁqeolﬁﬁ@ﬂ@ap&rﬁwwnbmburaahah@ympdalyfmgxlcﬁnwnle vinyl
sea-i sl ands- t¥pe fiber wherei na%t CI easg he islands B is a nmultiple

bi net al - t yp® T (Tot?s Rovimratacs BY! V?Fgﬁﬁsp? S 4 e ein at |east
one of the pslyaliscd ic aridr algeoflypeatifiecopobymeshovenlylaahilct iaplid,

bi metal -typ, y\hﬁg t t e, onponent A or B)
Is a sea-i s?and&e{ ype e%% % %gt‘l %B ?‘féhgtfgcr:%%}gnerérca and i sl ands
conponent s #nide @nnm&ymer|9q§pa6edabMucopplnm¢¢xﬁgag -thgpakfavger wherein at

| east one r§§ilfh Rledterd pdtib kP! Sn@' Qﬁtéilﬁﬁ/d)&.é IHEIADr RRHokange
type fiber shown) ; "an oran%e type ber wherein at |east one resin
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dodecanoyl actamide, or hexamethylene adipamide may be used.

Polyamide is preferable as the resin component, because
of a high resistance to abrasion and hydrophilic property
thereof. An abrasive sheet wherein the constitutional fibers
are hydrophilic is preferéble for an abrading treatment.

This is because, when used with an agqueous slurry containing
abrasive particles, an aggregation of the abrasive particles
rarely occurs, and thus, large scratches are not caused to
appear on the substrate surface. Polypropylene or polyester
having good strength, abrasion resistance and elasticity is
also preferable.

Therefore, it is preferable to appropriately combine
polyamide resin, polypropylene resin and polyester resin.

For example, a combination of polyamide resin and
polypropylene resin, or the combination of polyamide resin
and polyester resin is preferable.

For example, when 2 kinds of fine fibers, i.e., very-
fine fibers having a diameter of 1 to 5 um, preferably 2 to 3
um, and ultrafine fibers having a diameter of 0.8 pm or less,
preferably 0.5 gm or less, are prepared, a combination of the
polyamide resin having a diameter of 1 to 5 um, preferably 2
to 3 pm, i.e., polyamide resin for the very-fine polyamide
fibers, and polypropylene resin having a diameter of 0.8 um
or less, preferably 0.5 pm or less, i.e., polypropylene resin
for the ultrafine polypropylene fibers is preferable. When



fiber consisting of a sea conponent a and islands conponents b, as shown in
Fig. 7; or an orange type fiber wherein at |east one resin conponent is a
'nultlple bi metal -type fiber or an orange type fiber (not shown). The above
dividable fibers are preferably used to ¥brmfine fibers having smaller

di aneters. When a nonwoven fabric consisting of 2 kinds of fine fibers,
i.e., very-fine fibers having a dianmeter of 1 to 5 [err]m preferably 2 to

3 [errlm a trafine fibers ving .a di aneter of 0 8 rr]mor |ess,
preferably gg% %é??]#ébﬁrﬁeﬁﬁf 41 e fEPBAORF ohTE i OF %ﬂ r{t]flber or
fibers, thecombynitienfoberts audyprepyllenefl rasifhi bevsngar@ Gilsiee ttey lod flor med
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concretely, tbﬁevﬁrmﬁiem @QLWPA@%% prSF gndgthe pRlmkoRyAeNgsed. The

resin conpopgsis Rivike &lldlladﬁlie& folfb©r spM be ae§@nbpmﬁéﬁbm . SO mTor €
resins havin Blber formn perti,es_and §¥ nechanlcally

and/ or chenfEa F?Sdl%lﬂedl%ﬁéﬂ’ ﬂﬁP@ rgshB {9 Syl on 6, nylon
66, or pol ypsilgpreopbéyeretibexrpdlsy eaieferabieh as poI yet hyl ene

t ht hal at | t
tgigghthglgtg Qﬂ ys#b%éggfeﬁgf ereqﬁfh%% gpggggfgn Qﬂég po%éﬁ?efln such
as pol yet hyllenentp@myw oqef:}melne sSpyin M )anﬁpnyppéht)’éﬂb complyaa'e HRigning

pol yacryl onp,t-hELSs, Vé Wémﬁléﬂﬁ’lr&fal gf 1%e%| bRBAkI § D@Ay@tﬂ‘od&s}m&m asuch
as pol yglycolic, acid W%go I C aC| copol yner, actlc acid | actic
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am de, such ?ied therewith to impart an electrical conductivity, and/or
an agent to impart hydrophilicity, to the extent that the
spinnable properties and strength of the fibers are not
lowered.

The nonwoven fabric layer forming the abrasive surface
of the abrasive sheet according to the present invention can
contain 20 % or less, preferably 10 % or less, of fibers
other than the above-mentioned fibers having a fiber diameter
of 10 um or less. The fibers other than the above-mentioned
fibers having a fiber diameter of 10 um or less are, for
example, natural fibers such as silk, wool, cotton, or jute;
a regenerated fiber such as rayon fiber; a semisynthetic
fiber such as acetate fiber; a synthetic fiber such as
polyamide, polyvinyl alcohol, acryl, polyester, polyvinyl
chloride, polyvinylidene chloride, polyurethane,
polyethylene, polypropylene or aromatic polyamide fiber. The
diameter of the fibers other than the above-mentioned fibers
having a fiber diameter of 10 um or less is not particularly
limited, but is preferably 15 um or less.

“The nonwoven fabric layer forming the abrasive surface
of the abrasive sheet according to the present invention is
an entangled nonwoven fabric or a melt-blown nonwoven fabric.
The entangled nonwoven fabric can be produced, for example,
by needle-punching a web or treating a web with a liquid-
stream, such as a water stream. Preferable a web is

entangled with a liquid stream, as this causes a uniform



capric am de, tetranethyl ene adi pam de, undecanam de, dodecanoyl actam de,
or hexanet hyl ene adi pam de may be used. Polyam de is preferable as the

‘resin conponent, because of a high resistance to abrasion and hydrophilic
property thereof. An abrasive sheet whersi i the constitutional fibers are
hydrophilic is preferable for an abrading treatnent. This is because, when
used with an aqueous slurry containing abrasive particles an aggregation
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the very-fipg palXREOPYL e6rdd RS SinP Y EIBhRRL¥PELPEYLERE thereof .
Polypropylene or polyethylene terephthalate having a high
strength, abrasion resistance, and elasticity is also
preferable. It is possible to use an entangled-melt-blown
nonwoven fabric produced by further entangling the resulting
melt-blown nonwoven fabric with a needle-punching or a liquid
stream treatment.

In the nonwoven fabric layer of the abrasive sheet
according to the present invention, properties other than the
above-mentioned fiber diameter are not particularly limited.
The weight per unit area is preferably 30 to 300 g/m2, more
preferably 60 to 200 g/m?, and the thickness is preferably
0.1 to 1.5 mm, more preferably 0.2 to 1 mm. When the weight
per unit area is less than 30 g/mz, the fibers in the
nonwoven fabric layer may be nonuniformly dispersed. When
the weight per unit area is more than 300 g/mz, an amount of
a slurry supplied may be increased, and an excess amount of a
slurry should be used for a wet abrasion. When the thickness
is less than 0.1 mm, the cushioning properties may be lowered
and large scratches appear on the substrate surface. When
the thickness is more than 1.5 mm, an amount of a slurry
supplied may be increased, and an excess amount of a slurry
should be used for a wet abrasion. Further, the roll length
may be shortened.

The abrasive sheet according to the present invention

carries the above-mentioned nonwoven fabric layer on at least



resin having a dianeter of 0.8 [err]mor less, preferably 0.5 [err]mor

| ess, i.e., polypropylene resin for the uItraflne pol ypropyl ene fibers is
‘preferable. The dividable fiber able to be used in the present invention is
easily spun by a conventional conjugate I$pinni ng process, a conventi onal

pol ynmer bl end spinning process, or a conbination thereof. A flanme retarder,
antistatic agent, hygroscopic agent, coloring agent, dyestuff, agent can be

m xed therewith to_ inpart an electrical conductivity, and/or_an agent to
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partlcularl |n1te I'S ‘pre [err]mor less. he nonwoven
fabric | ayedigerrgimg tthe abrasive partacbe@fls heedisreshi v slgowegatéondi ng

to the presgateid\td-QR € %a%ﬂlémééngéeﬂléﬁd@WﬁﬁﬂbééﬂywdhdoEaﬁs@EhErBEOWN
nonwoven fabric. The entangl ed nonmoven fabric can pr oduced
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as this Cau es §53531H¥leoned nonwoven fabric layer forming the
abrasive surface, a layer containing hydrophilic fibers, such
as a hydrophilic layer of a nonwoven, woven or knitted fabric
containing hydrophilic fibers. The term "hydrophilic fiber®
used herein means a fiber having a standard moisture regain
of 5% or more. The hydrophilic fiber is, for example, a
rayon, polynosic, cuprammonium or acetate fiber, or tencel
fiber (cellulose fiber prepared by solvent extraction). Of
these fibers, a rayon or tencel fiber is preferable as it
becomes soft when wetted, and does not heavily press abrasive
particles against the substrate surface. A tencel fiber is
more preferable because a deterioration of strength thereof
when wetted is low. The hydrophilic fibers are contained
preferably in an amount of 20 mass % or more in the
hydrophilic layer. The hydrophilic layer is preferably
located next to the nonwoven fabric layer forming the
abrasive surface, so that the hydrophilic layer can supply
water to the nonwoven fabric layer forming the abrasive
surface.

The hydrophilic fibers can be incorporated into the
nonwoven fabric layer forming the abrasive surface, to impart
hydrophilic properties to the nonwoven fabric layer. In this
case, it is preferable to incorporate hydrophilic fibers
having a diameter of 10 pum or less.



ent angl ed nonwoven fabric to be produced, a substrate surface can be

uni formy abraded, a fine texture can be fornmed, and further, a thin

“ent angl ed nonwoven fabric having a | ow wei ght per unit area can be forned,
and t hus, when the abrasive sheet thereflBomis reeled up, a | onger rol

| ength can be obtained within a usual roll dianeter. The nelt-bl own
nonwoven fabric can be produced by a conventional nelt-blow ng nethod. The
resin conmponents for the fibers of the nelt-blown nonwoven fabric are, for
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may be | owefiid center of the abrasive sheet (at the center between the

chucks) is 2 mm or less.

As the reinforcing layer, for example, a yarn, net,
woven fabric optionally fixed with thermoplastic fibers,
nonwoven fabric fixed with thermoplastic fibers, knitted
fabric fixed with thermoplastic fibers or film may be used.
Of these layers, a film is preferably used because it has a
uniform thickness, and a high strength. When the abrasive
sheet according to the present invention contains a
hydrophilic layer and a reinforcing layer in addition to the
above-mentioned nonwoven fabric layer, the hydrophilic layer
is preferably located next to the nonwoven fabric layer, and
therefore, preferably the hydrophilic layer is located on the
reinforcing laver and the nonwoven fabric layer is located on
the hydrophilic layer. Further, a nonwoven fabric fixed with
thermoplastic fibers, or a woven fabric optionally fixed with
thermoplastic fibers or a knitted fabric fixed with
thermoplastic fibers which comprises hydrophilic fibers and
thermoplastic fibers may be used as a hydrophilic-reinforcing
layer which is a hydrophilic layer as well as a reinforcing
layer.

The abrasive sheet according to the present invention
may be produced, for example, by following processes:

The entangled nonwoven fabric layer comprising not less
than 80% of fibers having a fiber diameter of 10 um or less



and | arge scratches appear on the substrate surface. Wen the thickness is
nore than 1.5 mm an anmount of a slurry supplied may be increased, and an
"excess amount of a slurry should be used for a wet abrasion. Further t he

roll length may be shortened. The abr asidfe "sheet according to the pr esent
I nvention carries the above-nenti oned nonwoven fabric |ayer on at | east
- 12 - one surface thereof, i.e., the abrasive surface. Therefore, the
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cont ai ni ng hydrophili ber's, .such as a drug I ¢ layer “of a_nonwoven,
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I'S preferab&&*fﬁsﬂﬂ are used. The fineness of the dividable fiber is
preferably 1 to 5 denier, to thus uniformly disperse the

dividable fibers and easily form fibers having a fiber
diameter of 10 pm or less.

The liquid-stream-entangling process suitable for
forming the entangled nonwoven fabric is carried out under
conditions such that, for example, nozzle plates having a
nozzle diameter of 0.05 to 0.3 mm, preferably 0.08 to 0.2 mm
are used while arranged in one or more lines at a pitch of
0.2 to 3 mm, preferably 0.4 to 2 mm, and a liquid-stream is
injected at a pressure of 10 to 300 kg/cm?2, preferably 50 to
250 kg/cmz. The pressure of the liquid-stream can vary, and
the nozzle piate may be rocked or vibrated. When a support
{such as a net or a porous plate} for conveying the fibrous
web to be entangled with the liquid stream has large pores, a
nonwoven fabric layer having an appearance of pores can be
formed. When the pores are small, a uniform nonwoven fabric
layer without an appearance of pores can be formed. If the
abrasive sheet according to the present invention is used for
a production of a magnetic recording medium, it is preferable
to use a fine net composed of fine wires having a diameter of
0.25 mm or less and a mesh of 50 or more, or a
correspondingly fine porous plate, so that the substrate
surface can be more uniformly abraded and a finer texture
formed.

The nonwoven fabric layer of the abrasive sheet



beconmes soft when wetted, and does not heavily press abrasive particles
agai nst the substrate surface. A tencel fiber is nore preferable because a
‘deterioration of strength thereof when ﬁgtted is low. The hydrophilic
fibers are contained preferably in an"anmdunt of 20 nmass % or nore in the
hydrophilic layer. The hydrophilic layer is preferably |ocated next to the
nonwoven fabric Iayer formng the abrasive surface, so that the hydrophilic
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exanpl e, a {=arah asethe hydrophilic layer) next to the nonwoven fabrlc
layer may be exposed on the surface during abrasion.
Therefore, when a web having a low weight per unit area is
treated with a liquid stream, it is preferable that the web
having a low weight per unit area and to be an abrasive
surface is treated at least once with a liquid stream, the
resulting web is laminated on a fibrous web mainly comprising
dividable fibers, and then the laminate is further treated
with a liquid stream to sufficiently divide the web having a
low weight per unit area as well as the dividable fibers in
the web laminated under the former web, whereby even if the
fibers in the latter web are exposed on the abrasive surface,
large scratches do not appear on the substrate surface. The
resulting composite nonwoven fabric layer consists of two
layers, i.e., one layer comprising not less than 80% of
fibers having a fiber diameter of 10 gm or less, and the
other layer comprising fibers having a fiber diameter of 10
pm or less in an amount less than the former layer. Three or
more fibrous webs comprising fibers having a fiber diameter
of 10 um or less may be laminated by the same procedure as
mentioned above.

When the dividable fibers are chemically divided, or the
division by a mechanical treatment or treatments is
insufficient, it is preferable to sufficiently divide the
dividable fibers by dissolving and removing the resin
components with the removing agent, swelling the resin

components, or calendering, after the entangling treatment.



woven fabric optionally fixed with thernoplastic fibers, nonwoven fabric
fixed with thernoplastic fibers, knitted fabric fixed with thernoplastic
‘fibers or filmmy be used. O t hese Iai%rs a filmis preferably used
because it has a uniformthickness, and™a high strength. When the abrasive
sheet according to the present invention contains a hydrophilic |layer and a
reinforcing layer in addition to the above-nentioned nonwoven fabric |ayer,

the hydrophi | i oyhétyalhd %aln;rl%fa%n@bhsxbla%awé f'ﬁ?‘ét xdHag skeawgven fabric
| ayer, and therefore, c_{)re erably the_hydrophilic layer is | ocated on the
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abr asi ve sheet accordi to the present Invention wﬁ% uced, for
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or |less roduce romthe, divi or._exanpl e, by
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during the @ve stRReihN@ebibeint epbd- Othdhieg a diameter of 1 to 5

um, preferably 2 to 3 um, and ultrafine fibers having a
diameter of 0.8 um or less, preferably 0.5 um or less are
contained in such bundles.

When the nonwoven fabric layer mainly comprising fibers
having a fiber diameter of 10 um or less is produced by a
melt-blowing process, for example, nozzle pieces having an
orifice diameter of 0.1 to 0.5 mm and arranged at a pitch of
0.6 to 1.2 mm are used, and fibers are discharged at 0.05 to
1.5 g/min per an orifice from nozzle pieces heated at 220 to
350 °C. The discharged fibers are greatly fined by treating
with air heated at 230 to 360 °C in an amount of 0.1 to 12
m3 /min under standard conditions. The greatly fined fibers
are collected on a net of about 5 to 30 mesh or a
correspondingly porous plate, to form a melt-blown nonwoven
fabric layer.

The hydrophilic layer containing hydrophilic fibers may
be a nonwoven, woven or knitted fabric. The hydrophilic
nonwoven fabric layer may be formed by entangling a web with
a needle-punching or a liquid stream, fixing a web with a
binder, or fusing a web with thermoplastic fibers contained
as a component other than the hydrophilic fibers. A
preferable process for producing the hydrophilic layer
conmprises laminating a fibrous web containing hydrophilic
fibers on the fibrous web containing dividable fibers (i.e.,

a web for the abrasive surface of a nonwoven fabric layer),



fibers used varies with the process for formng the web. \Wen the web is
formed by a card or air-laying process, fibers having a |length of 20 to 110
‘mm are used. Wien the web is fornmed by a wet process, fibers having a

|l ength of 1 to 30 mmare used. The fired&ss of the dividable fiber is
preferably 1 to 5 denier, to thus uniformly disperse the dividable fibers
and easily formfibers having a fiber dianeter of 10 [err]mor |ess. The

| i qui d-stream entangl.i.n ocess suitable for farm t.he. ent angl ed
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hydrophilic layer is also the reinforcing layer, or by
bonding with other binder. Wwhen the binder is used for
integrating, the layers are preferably partially adhered so
that the transfer of water from the hydrophilic layer to the
nonwoven fabric layer of the abrasive surface is not
prevented.

The reinforcing layer in the abrasive sheet according to
the present invention may be a yarn, net, nonwoven fabric
fixed with thermoplastic fibers, woven fabric optionally
fixed with thermoplastic fibers, knitted fabric fixed with
thermoplastic fibers, or film. For example, the nonwoven
fabric fixed with a thermoplastic fiber may be produced by
forming a web by a dry process and/or a wet process, and
passing the. web through heated calender rolls to plasticize
and fix the web. The reinforcing layer, the nonwoven fabric
layer of the abrasive surface, and optionally, the
hydrophilic layer, may be integrated by laminating a fibrous
web containing dividable fibers (i.e., a web for the abrasive
surface of a nonwoven fabric layer), and optionally, a
fibrous web containing hydrophilic fibers (i.e., a web for
the hydrophilic layer), and a layer for the reinforcing
layer, and entangling the fibrous web containing dividable
fibers, and at the same time, integrating it with the
reinforcing layer. PFurther, they may be integrated with a
binder or using a thermoplasticity of the layer, to become

the reinforcing layer. When the reinforcing layer is a film,



according to the present invention nust contain not |ess than 80% of fibers
having a fiber dianeter of 10 [err]mor |ess. Therefore, when the dividable
fibers are divided by only a nmechanical treatment, the liquid streamis
preferably injected at | east tw ce agai 8t -one side or both sides of the
web, to sufficiently divide the dividable fibers. It is preferable to
inject the liquid streamonto a web having a | ow wei ght per unit area of
about 25 to 100 g/rrﬁ?Ie ], .to thus sufficiently divide the_dividable_ fibers.
In this casdet AEYabeaspsél¥neEeoreeddl (BN NGE REHEngxEEeAed | ow

wei ght per ﬂmnt o@f&@eb%ﬁwesehhfabrﬁé\dlam siherd bedszophithe Layer, (such
as the hydr lic |laye Lagext to the nonwoven fabric | ayer nmay be exposed

on the surf éléﬁfﬁé Fbn® BhEF¥fbTe, when a web having a | ow wei ght
per unit area B« mﬁdtiwgt hbzakiygei shet¢t ezan unifieemiyefhéradeethhat t he
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havi ng a | ow wei ght per rea as wel] as the dividable_ f

th
web Ianlnaﬁgﬁ’ ar P lgghﬁﬁiym%b SHNEr I, BRASESS £RE FlBEP u?ﬁl?ﬁe
| atter web <ff @ eegostdcometbedaby asediusurdude,ad ar gabstratehfsrda not

appear on Hﬁ1 Qﬁg&g@% EErEﬁgfllﬂ@e resul ting conposite nonwoven fabric

| ayer consi's . €., one layer conprising not |ess than 80%
of fibers having a fiber dianmeter of 10 [err]mor |ess, and the other |ayer

conprisiru;ﬁQégﬂrgshaving a fiber diameter of 10 [err]n1or | ess in an anount
| ess than the rmer | ayer., Three or re flqﬁgu bs C L.sing flbers
havi ng a flberfﬁFé§EF§F ipgepmigr viil mew f qﬁftfﬁé
procedure &sy,mit dgetbyahovreadBedimieed i to dadtee ﬂd]ﬂ@mingr Bxainphesal |y
di vi ded, ‘"Eéékffé Kision by a mechanical treatnment or treatnents is
A laminated fibrous web was formed by laminating a
parallel-laid web prepared by carding 100% of orange type
dividable fibers (fineness = 2 denier; fiber length = 38 mm;
very-fine polyester fibers having a diameter of 4.2 um,
polyamide fibers having a diameter of 6.1 um, and very-fine
polyamide fibers having a diameter of 3.1 pum, can be formed)
having a sectional construction wherein the polyester
component A is divided into 8 sections by the polyamide
component B, which spreads radially from the fiber axis to
the fiber surface as shown in Fig. 3, and a cross-laid web
formed by crossing a fibrous web obtained in the same
procedure as above by a cross-layer, at a mass proportion of
1:4. The laminated fibrous web was placed on a 100 mesh net
composed of wires having a diameter of 0.15 mm. Both sides
of the web were alternately treated twice respectively, with
water injected from nozzle plates (diameter = 0.15 mm; pitch
= 0.6 mm) under a pressure of 95 kg/cm?, to divide and
entangle the ‘dividable fibers and thereby form an entangled
nonwoven fabric (weight per unit area = 100 g/cm?; thickness
= 0.5 mm). The fiber diameters of 100 fibers in the nonwoven
fabric were measured, and it was found that 76 fibers had a
diameter of 4.2 pm, 10 fibers had a diameter of 6.1 pum, 9
fibers had a diameter of 3.1 um, and 95% of fibers had a



insufficient, it is preferable to sufficiently divide the dividable fibers
by di ssolving and renoving the resin conponents with the renoving agent,
‘swel ling the resin conponents, or cal endering, after the entangling

treat nent. - 16 - Wien the dividable f¢bers are first nmechanically
treated, and then chenmically treated, the fibers are entangled by the first
nechanlcal treatnent in the nechanlcally di vided state or undivided state,
and then the renovabl e conponent or conponents are renoved while the

entangl ed s S t ai ned. Ther efo t he renuining
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fibers. Theféhtfaﬁg‘l\f@%l lﬁm\m&emﬁ ai.hrla(srtlvgyeheQSed in the present invention

preferably eggppises a nonwoven fabric wherein fibers are entangled in the
form of bundl es cgntal n|n nmul tiple kinds of fibers with respect to a fiber
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same time, adhere to the entangled nonwoven fabric and
integrate therewith, to thus form an abrasive sheet (weight
per unit area = 170 g/m2; thickness = 0.5 mm). The fibers in
the entangled nonwoven fabric were not fused. A test tape
having a width of 5 cm was prepared from the resulting
abrasive sheet. When the test tape was fixed in a pair of
chucks spaced 10 cm apart, and then stretched between the
chucks under load of 2 kgf, the reduction of the width at the
center of the abrasive sheet (at the center between the
chucks) was 0 mm.
Example 3

Polyamide fibers were discharged from nozzle pieces
{(orifice diameter = 0.3 mm; pitch = 0.9 mm) heated at 300 °C
at 0.2 g/min per an orifice, and greatly fined with air
heated at 320 °C in an amount of 7 m3/min under a standard
state. The polyamide fibers were collected on a 16 mesh net
to form a melt-blown nonwoven fabric (weight per unit area =
100 g/m2; thickness = 0.9 mm). The fiber diameters of 100
points in the melt-blown nonwoven fabric were measured, and
it was found that 95% of the points had a diameter of 3-7 um.

Thereafter, a spidery nonwoven fabric of a copolymerized
polyamide resin {melting point = 110 °C) was laminated on the
resulting melt-blown nonwoven fabric, and then an entangled
nonwoven fabric prepared by the same procedure as in Example
1 was laminated on the spidery nonwoven fabric while the



correspondi ngly porous. plate, to forma nelt-blow nonwoven fabric | ayer.
The hydrophilic Iayer containing hydrophilic fibers may be a nonwoven,
woven or knitted fabric. The hydrophilic nonwoven fabric | ayer may be
formed by entangling a web with a needt &%unching or a liquid stream
fixing a web with a binder, or fusing a web with thernoplastic fibers
contai ned as a conponent other t han the hydrophilic fibers. A preferable
process for i h ayes. co i se a fibrous
web contaln?g£9ﬁﬂﬁ%gﬂ%(¥ gﬁg@%hbn 8X?£Broﬁggﬁilﬁé%n gﬁﬁﬁhggﬁaV|dable
fibers (i. esPl@enmemqrmow% falprasi. veTbar Lavinate awvammesaad ftdboughl ayer) ,

- 17 - and gpi PR hiEdde fdRfRUS IR CORSQ %n% Lad dable of ke ¢, and at

the sane tipge, the fibrous web containing hy drg&) I c fibers, "whereby a

step i s carFre® he TRHAenH SGrMOVRY £RE rh%n%@ ¥ (30 @RTRARIes Fleehe
hydr ophi | i c(deygtit phenrdihe ali‘)éd][ epbebi g/hayethi@uicfggred by tn{ﬂ_ﬂd%@%félﬂ
process, a Lig streamis prefer in on e side of the
fibrous vvebJ:con %‘}%ll?llg Mg ?8@#%‘: é %arqu‘t?é{]\ém@f"o?’ﬁé‘

hydr ophi | i cfalayks Wﬂmermntegxpmsdd oﬁhehélbar$axmemﬁetdnxangmﬂdvannWQbehc
| ayer of th h L yer, [ rated with
t he nonmveﬁa‘?lb{)d?séﬁ/&a% fﬂ%fc1 & Bg’Br ég{l@g@é%rf%%?%f ép?egél't% ?’c @%%g '
t her mopl astEeamRie g ni xed mnth the hydrophilic fibers, when the

hydr ophilic | ay;ers@ﬁd@ysmdﬁmvre@i &Eﬁﬁrfibnﬁréﬁdﬁéd thye hand Re-odednrat her
bi nder. When thedglnd I.s used for in ratin é& ers are E gferab
partially atfhet2dg" P PRE -FRABREPY nw%ﬁ% t?&gﬁi Oﬁyﬁyﬁﬁh PPE Fayer
to the nonwmn@paﬂednby:dh@ysamefptbeedbrasayemmtmﬁampie s,nahdpﬁawehéed

the abrasive sheet prepared by the same procedure as in

Example 2 was laminated on the spidery nonwoven fabric while
the parallel-laid web side was brought into contact with the
spidery nonwoven fabric. The laminate was passed through
roller presses (temperature = 120 °C; pressure = 1 kg) to
fuse the spidery nonwoven fabric, and form an abrasive sheet
(weight per unit area = 290 g/m2; thickness = 1.3 mm) wherein
the melt-blown nonwoven fabric and the abrasive sheet
prepared by the same procedure as in Example 2 were
integrated. The fibers in the entangled nonwoven fabric and
the melt-blown nonwoven fabric were not fused. A test tape
having a width of 5 cm was prepared from the resulting
abrasive sheet. When the test tape was fixed in a pair of
chucks spaced 10 cm apart, and then stretched between the
chucks under load of 2 kgf, the reduction of the width at the
center of the abrasive sheet {at the center between the
chucks) was 0 mm.
Example 5

Undrawn polyester fibers (fineness = 5 denier; fiber
length = 38 mm) (30 mass %) and rayon fibers (fineness = 1.5
denier; fiber length = 38 mm) (70 mass %) were mixed and
carded to form a parallel-laid web. The resulting parallel-
laid web was laminated on the entangled nonwoven fabric (on
the side of the parallel-laid web) prepared by the same
procedure aswin Example 1. The laminate was passed through
calender rolls (temperature = 200 °C; linear pressure = 60



The reinforcing layer in the abrasive sheet according to the present

I nvention may be a yarn, net, nonwoven fabric fixed with thernoplastic
‘fibers, woven fabric optlonally fixed mnth t hernoplastic fibers, knitted
fabric fixed with thermoplastic fibers,2br-film For exanple, the nonwoven
fabric fixed with a thernoplastic flber may be produced by formng a web by
a dry process and/or a wet process, and passing the web through heated
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Therefore, the Ebra5|ve sheet is able to be preferably used in an abrading
process, p ly a texturing process, for a production of a nmagnetic
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Exanpl es

nonwoven fabric prepared by the same procedure as in Example
1, a melt-extruded polypropylene film (thickness = 0.05 mm)
was laminated, and the laminate was immediately passed
through calender rolls (linear pressure = 60 kg/cm) at room
temperature to integrate the entangled nonwoven fabric and
the film and form an abrasive sheet (weight per unit area =
145 g/m2; thickness = 0.4 mm). A test tape having a width of
5 cm was prepared from the resulting abrasive sheet. When
the test tape was fixed in a pair of chucks spaced 10 cm
apart, and then stretched between the chucks under load of 2
kgf, the reduction of the width at the center of the abrasive
sheet (at the center between the chucks) was 0 mm.
Example 7

A melt-blown nonwoven fabric (weight per unit area = 100
g/m?; thickness = 0.9 mm) prepared by the same procedure as
in Example 3 was placed on a 100 mesh net composed of wires
having a diameter of 0.15 mm. Both sides of the fabric were
alternately treated twice, respectively, with water injected
from nozzle plates (diameter = 0.15 mm; pitch = 0.6 mm} under
a pressure of 95 kg/cm2 to form an entangled melt-blown
nonwoven fabric (weight per unit area = 100 g/cm?; thickness
= 0.6 mm). Thereafter, a spidery nonwoven fabric of a
copolymerized polyamide resin (melting point = 110 °C) was
laminated on the resulting entangled melt-blown nonwoven
fabric, and then an entangled nonwoven fabric prepared by the
same procedure as in Example 1 was laminated on the spidery



The present invention will now be further illustrated by, but is by no
nmeans |imted to, the follow ng Exanples. Exanple 1 A | am nated fi brous web
“was formed by |aminating a paraIIeI-Iald web prepared by carding 100% of
orange type dividable fibers (fineness-=22 denier; fiber length = 38 mm
very-fine polyester fibers having a diameter of 4.2 [err]m polyani de
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fiber Ube Industries, Ltd., Japan] was extruded from nozzles for an
islands component, and a pelletized mixture of 60 parts by
weight of a copolymer prepared by copolymerizing terephthalic
acid and ethylene glycol together with small amounts of 5-
suifoisophthalic acid and polyethylene glycol and 40 parts by
weight of polypropylene (MI = 3.5) was extruded from nozzles
for a sea component, at a gear-pump ratio of 4.1:10, and was
composite-spun at 300 °C to obtain a undrawn filament
(fineness = 8.2 denier). After the undrawn filament was
drawn 2.7-fold at 90 °C, and then crimped, the filament was
cut to form sea-islands type dividable fibers (fineness = 3.2
denier; fiber length = 51 mm; number of crimps = 0.8/mm)
having a circular sectional shape. The sea-islands type
dividable fibers had a sectional construction wherein 21
large islands components {C) of nylon 6 and about 1500 small
islands components (B} of polypropylene were dispersed, as
shown in Fig. 8. The large islands components (C) had a high
compatibility with the sea component (A) and had non-circular
sectional shapes.

Then, parallel-laid webs were prepared by carding 100%
of the resulting sea-islands type dividable fibers, and a
cross-laid web was formed by crossing parallel-laid webs by
means of a cross-layer.

The cross-laid web was placed on a net (diameter of
constitutional wires = 0.15 mm; wire pitch = 0.147 mm). Both
sides of the web were alternately treated with water injected



length = 38 mMm) (30 mass %9 and drawn pol yester fibers (fineness = 3
denier; fiber length = 64 mm (70 mass % were m xed and carded to forma
parall el -laid web. The resulting parallel-laid web was | am nated on the

ent angl ed nonwoven fabric (on the side af3 t-he parallel-laid web) prepared
by the sanme procedure as in Exanple 1. The | am nate was passed through

cal ender rolls (tenperature = 200 C, linear pressure = 60 kg/cn) to thereby
bond the parallel-laid web, and at the sane tine, adhere to the entangl ed

nonwoven [ abebi AGd18SRIAIe (NSLRVELN- bOLS in; FOr AN FUSlie oS!

(weight per unit area = n.err |ckges I bers”in

the ent angl BRCHBWHRS ePf f7a5br1"tgclqwgrfel 5t kpysw m@e%ﬁﬂwé:m?awmgleat\hedth of

5 cmwas prapareds feamodyal asw W peraftast¥ecshagtandMendadLst tape was
part, and then stretched between

fixed in a f chuc aced 0.cm

t he chucks 8%%‘%?8? 02D Ft&’? af‘%?edFéﬁacF?oﬁo’é"f‘ UhERFARI St PORWOVERt er  of
t he abraS|véabheet(Wnghdupememmam hebaeenlzhegnh%pksalaknbdklﬁno Bganpl e 3
Pol yam de thprs wer e di scharged from nozzle pieces (orifice dianmeter = 0.3
mn pitch = 0.9 nm) heated at 300 [err]C at 0.2 g/mn per an orifice, and
greatly fined wied entaneadhawoyed [febriC was adippedinin df0 Tasdy B efunder

a standard & @s Theareh )tﬂa’BxQﬁclfdeb%Biu‘é’?cﬁﬁ g6l gcicedk RN %ﬁnﬁ;%g pgt to

forma nelt nonmoven fabric (weight per unit_area =

t hi ckness = ?9 3Rtk TRYE §hgnEeer somponet R rﬁ@qlﬂl‘leﬁézﬁél t - bl own
nonwoven fa@mlpewmenﬁaaﬁﬂe@@hthamdtét ma £ 9ewrehby edrnP 2% ebrikevieoi nts had
a di aneter m_Thereafter, glder nQnwQven fabrlc of a
copolynerlz%hﬁ PEL HifePEPRG™ p% 1 R YEESE) =wls 3bafhat ed on

the result lwigem@'lrt -mirmisznmfmey ~tabei sylamds thidsers ot angkadinenwoven
fabric preﬁﬁ%ﬁg}%ah@% \%hr{%IeQro gggrgngangfegarrpl e 1 was | am nated on the

spi dery no
Fiber diameters of 100 fibers in the abrasive sheet were

measured to find only (i.e., 100% of) very-fine nylon fibers
(2% with respect to the fiber number) having a dimeter of 2.3
pm, and ultrafine polypropylene fibers (98% with respect to
the fiber number) having a diameter of 0.31 um.

omparative Example 1

An electrostatic flock printing of polyamide piles
(fiber diameter = 13.7 um; length = 0.6 mm) was carried out
on a plain weave fabric (weight per unit area = 200 g/mz) of
a blending of rayon fibers and polyester fibers to form a
flock-printed sheet as an abrasive sheet.
Comparative Example 2

A fibrous web was prepared from a sea-islands type
dividable fibers as shown in Fig. 1, and entangled. The sea
component was removed to obtain entangled web of nylon fibers
(fiber diameter = 2.5 to 3.5 um). The web was fixed with
about 40 g/m? of urethane resin to obtain a nonwoven fabric
(weight per unit area = 100 g/m2; thickness = 0.5 mm)
[Ecsaine; Toray] as an abrasive sheet.
Comparative Example 3

A plain weave fabric (weight per unit area = 200 g/m?;
thickness = 0.3 mm) mainly comprising polyester fibers (fiber
diameter = 5.1 um) [Savina; Kanebo] was used as an abrasive
sheet.



- 20 - parallel-laid web side was brought into contact with the spidery
nonwoven fabric. The | am nate was passed through roller presses
“(tenperature = 120 C, pressure = 1 kg) tg fuse the spidery nonwoven fabric
and form an abrasive sheet (weight per u At ~area = 220 g/nferr]; thickness
= 1.2 m) wherein the nelt-blown nonwoven fabric. and the entangl ed nonwoven
fabric were |ntegrated The fibers in the entangl ed nonwoven fabric and the
mel t - bl own ASERSA pdeednot fused. Exanple 4 A spidery nonwoven

fabric prepar edqhné tﬂi%c%@iﬁ%epfiﬁcﬁﬂaﬁ\ 1@81Iwa§><§éﬁ&£ce’a Vs el Rahed on a

mel t - bl omn ngnwoven fabric are roce ure as Exanpl e 3,
and further‘ﬁFﬁﬁl&ﬁpﬁ§§§§rsﬁé§grﬁrgﬁé¥ ﬁﬁam ﬂb@gﬁuﬁég§§ in
Exanpl e 2 wdserigan mraB8dma wwbeespsdéryo rtﬁdsm\eercﬁc&kzr-llcal\ahmleb t hghe web

P il eal i P51 PROUOPA Pt £ 363 A AT ERRLESEY noneyer

fabric. The Tam nate~was er presses ure = 120
C, pressur e nonwoygn tf@bms;e (waegbp|mryumihm 5 a0 ¢/mgnd thdcknaas =

abrasive shegls i Gl cBelaNibed’ 88 an 20 ke didtkness = 1.3 mm)
wherein the nelt-blown nonwoven fabric and the abrasive sheet prepared by

the sane procedure as in Exanple 2 were integrated. The fibers in the
ent angl ed nqamﬂggﬂxb@bbEcAbﬁdsﬁbﬁ Pebpebt Do) nonwoven fabric were not

fused. A test t Vi n prepared from.the _resulting

abrasi ve sheet. %i %t§§F1P3p8 Wé§t$|9%ﬁ$?1¥qéﬂﬁﬁq'Hﬁegﬁ¥ gkg *&Paced 10

cm apart, antheg Ia?ézr_aﬁtlrvet shedtbedboaimedein Erakglexddr tioo&daofl 2 kgf, the

reduction ofg nlg)%kf%&% HcahBee ﬂt€{> #! Btgea%ﬂé' ¥e palaeel (Rhel e??&snter
huc d

betmeen the ¢ rawn po ster “fibers I neness
= 5 deni er: Wauseused to perform a exturlng process of a commercially

available aluminum disk substrate 12 carrying thereon a
nickel-phosphorus plating, using a diamond slurry (average
particle size = 0.3 Hm; concentration of abrasive grain =
0.4% by weight) supplied from a slurry-supplying nozzle 11.
The tape 13 was pressed to the surface of the disk substrate
12, which was rotated in the direction A with a press roller
14, and conveyed in a direction B to perform a texturing
process. The conditions were as follows:
number of revolutions of the disk substrate: 250 rpm
number of oscillations of press roller 14: 2000/min.
pressure of tape to the disk substrate: 2.0 kg/cm2
feed rate of tape: 5 mm/sec.
abrading time: 50 sec.
amount of slurry supplied: 10 ml/min.

The conditions after the texturing process were as shown
in Table 1.



|l ength = 38 nm (30 nmass % and rayon 'i‘ibers (fineness = 1.5 denier; fiber
length = 38 mm (70 mass %9 were m xed and carded to forma parallel-laid
web. The resulting parallel- laid web was | am nated on the entangl ed

nonwoven fabric (on the side of the paral 5eI"—I aid web) prepared by the sane

procedure as in Exanple 1. The |am nate was passed through cal ender rolls

(tenmperature = 200 [err]C;, linear pressure = 60 - 21 - kg/cnm) to thereby
bond the parallel-laid web, and at the sane tine, adhere to the entangl ed
nonwoven fabPakrleadd integrate therewith and form an abrasive sheet (weight

per unit area = 170 g/nferr]; thickness = 0.5 mm). The fibers in the
ent angl ed nonwoven fabric were not fused. A test tape having a wwdth of 5
Cm was prepares era-t-he HSEVigg SHIFLASBYe S Ra \Nfrexastiumlt e [t I
fixed in a mtampife adhuckscepasetail wapapart, and thengstretched bgf wee

t he chucks Lﬁ;gler | oad of 2 kgf, th(g r%uction of the wdth at the center of
the abrasi ve ShEe %at t hETREATLF1De¥SRen the chucks) Mas 0 nm. Eanple 6
On the side Bfanttie gar al | mkltabtiome matwarere iaigleed nenwoven fabrig

prepared by proc e i | e a mel t-extruded
pol ypr opyl enﬁe%ﬁﬁ%ihi ckﬁgg{é ]gf%%%‘(gxr%ﬁow\j\% qldfrﬁlr?at e&,z and the | afinate
was | medi atfapdgesSed t hesagh-tald@ndelr rolls (1inear Iressure = 660 kg/ cm

at room t enpsfaaddilee 6t 0 | NLegEal aidg, @t angl ed nonwovgr fabric an bthe film
i = 145 g/ nferr]; thickness

and form an abra iv§ sheet vvelight per unit area

= 0.4 m. ’ia@'?iet pe haPehf-RlowRtnenrower: fakedcpr eddred from t 6

resul ting atbasiple sheet.cybes-14patwss tape was fixede n a pair ofs chucks

spaced 10 c O%?J%rr .l gd g{hen stietched bet ween the chucks under | oad of 2

kgf, the reduction o t REWPYEhlat the center of the abrasive
flock-printed piles 24 120

Comparative Example 2

L’ Ve

nonwoven fabric 20 95
Comparative Example 3

plain weave fabric 18 82
Comparative Example 4
cross-laid web 20 98

Ra and Rv were measured by an apparatus for measuring a
surface roughness/ultrafine shape (Tencor P-12; Tencor).

Ra: average surface roughness. A smaller value is good.

Rv: maximum depth of depression (from an average of
depressions and projections on substrate surface). A larger
value means a generation of deep (large) scratches.

As described above, the abrasive sheet of one embodiment
according to the present invention contains, on at least one
surface thereof, a layer of an entangled nonwoven fabric
comprising not less than 80% of fibers having a fiber
diameter of 10 um or less. The entangled nonwoven fabric
layer is not fixed with resin, and the its shape is
maintained by an entangling treatment, and thus no resin
falls off. The fibers are not firmly fixed, and have a good
flexibility. Therefore, the entangled nonwoven fabric layer
does not heavily press abrasive particles against the
substrate surface, and thus does not cause large scratches to



sheet (at the center between the chucks) was O nm Exanple 7 A nelt-bl own
_nonwoven fabric (weight per unit area = 100 g/ n2; thickness = 0.9 nm
“prepared by the same procedure as in Exgﬂgle 3 was placed on a 100 nesh net
conposed of wires having a dianeter of 5 mm Both sides of the fabric
were alternately treated twice, respectively, with water injected from
nozzle plates (dianeter = 0.15 mm pitch = 0.6 M) under a pressure of 95
kg/ cnf err] eppeareantiatsuog oohte|sudflaoen ndowthen, f bbei en{awgdd per unit
area = 100 aé,ﬁa&%ﬁlfam&kmﬁér nﬁi m mgegais&sérsahé@m%% nonwoven
fabric of a _copolynerized pol sin trn oint = 110 [err] O was
| ami nat ed oflpheteesef tl%g%rﬂlarigq%d e & P&mhaﬁoﬁmm@ﬂr%%rlr%telawrt hen

an ent angl egfneimevebBriebié Goirearead byrhte&%f&aae ahQC@ﬂﬂa@gpédl n Exanple 1
was | am nated_on t he i ven i

sglder - 22 -, b g while the

paral | el - | aPa™WREeR| HaPTks %ﬁ%ﬁﬁﬂﬁaq HWB Xb? Wt h % PP EEF3I honwoven
fabric. TheSUaﬁhqaten@aﬁapassdﬁxnhnmugmrﬁokherepnesses (tenperature = 120
Lerr] G Pressurng dpkadibo Lhee (4o SRideny e%EJE»” BRef 8BEbeas Agdcd orm an

abr asi ve sheet unit area = . thickness =
wher ei n thetéﬁtaﬁgvﬁ@atnﬂw@mm%mmv@n Pélbral clgpdatt aeeertvfRfed nonwoven

fa?rl cI V\gretF@Eéafatﬁdlaﬂ_@E & bﬁrn&lﬁlﬂl*&meﬁgﬁ]?gbég ﬂanwafe@oxfé@ﬁm@nd t he
ent angl e nme own. non ric re.no . a e n

convent i onaP® %o 58 b gag %éagﬂﬁﬁ?h lP@rapzégﬁEiEéa£§5?¥s?gﬁH§}F9pe

di vi dabl e fbbe&essnylDheﬁméﬂfﬂﬁﬁbwﬂﬁﬁbﬂmﬂﬁ@&tEabs;cleyerJa@amitmﬂﬁxéairuded
by el ot opibRlpB0ib > BRGSO THERRen U J0opLERERTHAA ) o Pefli G0 Part S

by wei ght of "a copo yher prepare y €opo yner|2|ng erephtna
bonding of constitutional fibers, and thus no resin falls

off. The fibers are not drawn and soft. Therefore, the
melt-blown nonwoven fabric layer does not heavily press
abrasive particles against the substrate surface, and thus
does not cause large scratches to appear on the substrate
surface. Further, the melt-blown nonwoven fabric layer
mainly comprises fibers having a diameter of 10 um or less,
and thus has a superior retention of fine abrasive particles.
Therefore, the melt-blown nonwoven fabric layer can uniformly
abrade the substrate surface and form a fine texture thereon.
Although the present invention has been described with
reference to specific embodiments, various changes and
modifications obvious to those skilled in the art are deemed
to be within the spirit, scope, and concept of the invention.



acid and ethylene glycol together with small anmounts of 5- sul foisophthalic
acid and pol yethylene glycol and 40 parts by wei ght of polypropylene (M =
3.5) was extruded fromnozzles for a sea conponent at a gear-punp ratio of
4.1:10, and was conposite-spun at 300 Te?rr]“C to obtain a undrawn fil ament
(fineness = 8.2 denier). After the undrawn filament was drawmn 2.7-fold at
90 [err]C, and then crinped, the filanent was cut to form sea-islands type

di vidabl e fibers (fineness = 3.2 denier; fiber |engt IB of
crinps = 0.8/ mm) having a circul ar seatizama shape. qmwmm mL/pe
dividable fibers had a sectional construction wherein *21°¢ atge”i sl artds

conponents (C) of nylon 6 and about 1500 snall islands conponents (B) of

pol ypr opyl evkawewe ehasiperisad, as shown in Flg 8. The large islands
component s {C)adathibdih SRGALRLLERYRY Bntle el CYRPNANER) and had
aid we

non-circul ar, sectjonal. shapes. Then, par al S were prepared by
cardi ng 10059e¥e%he arés"‘}.)’lecr |‘P§ §e§°P§’PHﬁHsf§95bco‘F‘?ﬂ‘RI%t‘kﬁlélq iNedr desgnd a

cross-laid e e fef f[ﬁd)dﬂ; chra«}aslgna pabéklaiaﬂz@t& Ve s Py TRAN Y ek, a
cross-|layer, e cross-| net (di anmeter qf

I a
Consttuti il dp e, Tabni netpa” 5Tt e (Padly A oBoISIENGt ¢ he
web were al oérmt@il;artglmi enbnmot/lenmabmcngmdt@dnelt%m\m donwoveazz| e

pl at es (dla@§$€? 0.13 mm pitch = 0.6 nm under pressures of 75
kg/ cnferr] ﬁ(g/cn{ err], and 115 kg/crr[ err] while the net was conveyed

at 5 m per i rthe akrasivengheethacsending| bodslaimel f iwhereinasaidried to
forman entmz@léwmwmefr@tfﬁbelewgggaﬁtgﬁélwﬁla{ QR 1334 SFegh]

t hi ckness = ‘g§ faégv% %%%%@ gggogggxovgn fbrlnga%Id pped |g 10 mass %
of . g to claim wherein sai
nonwoven fabric layer comprises very fine fibers having a
fiber diameter of 1 to 5 um and ultrafine fibers having a
fiber diameter of 0.8 um or less.
4. The abrasive sheet according to claim 3, wherein a
diameter of said very fine fibers is 2 to 3 pm, and a
diameter of said ultrafine fibers is 0.5 pm or less.
5. The abrasive sheet according to claim 3, wherein said very
fine fibers account for 0.1 to 5 % of whole number of fibers,
and said ultrafine fibers account for 95 to 99.9 % of whole
number of fibers.
6. The abrasive sheet according to claim 4, wherein said very
fine fibers account for 0.1 to 5 % of whole number of fibers,
and said ultrafine fibers account for 95 to 99.9 % of whole
number of fibers.
7. The abrasive sheet according to claim 5, wherein said very
fine fibers account for 1 to 3 % of a whole number of fibers,
and said ultrafine fibers account for 97 to 99 % of the whole
number of fibers.
8. The abrasive sheet according to claim 6, wherein said very
fine fibers account for 1 to 3 % of the whole number of
fibers, and said ultrafine fibers account for 97 to 99 % of
the whole number of fibers.
9. The abrasive sheet according to claim 4, wherein said very
fine fibers are polyamide or polypropylene fibers, and said
ultrafine fibers are polypropylene fibers.



aqueous sodi um hydroxi de solution at 80 [err]C for 20 ninutes to degradate
.and renove the sea conponent of copol ynerized polyeth
“and thereby form an abrasive sheet (weight per unit ar
t hi ckness 0.36 M) wherein bundl es of 28ery-fine nylon
ultrafine polypropylene fibers were entangl ed. Fiber dlaneters of 100

fibers in the abrasive sheet were neasured to find only (i.e., 100% of)
very-fine ny O'Thfe' %&és(&% WhEbe I £8RSEdI AP dd@1iHiRes, nwﬁa%).nhgamg a
di nreter of 2.3 ]n1 and ultrafine pol ypropylene fibers (98% w th_respect

to the fi béfrerarur#ﬁéﬁ) ERRerFgase drabaerdefon M%wﬁﬁneoﬁbgﬁaﬁw@%xanm e
1 An el ect reasiicatile rbifQak pibais n&r@prﬂﬂ%rm Ifepetki ber diameter = 13.7

[errIm e th carrie | ai n weave fabric.(weight
bor ntt ands Ths0RCsPRLER, Fhest At Ritnd g IRph A"t PREFERAEE 8l veat er
fibers to ﬁ@mmpwehl6abrpC|hagdrsmammrzﬁesnbunﬁmﬁa venshéntingCoapdreeiwe
Example 2 A fdebrfqggr\yegnw%apae@ﬁfgf frgé)ng Qﬁ&%ﬁ i sl ands type dividable

fibers as shown in 1, and entang e sea canponent ~was reaned to
obt ai n entdﬁblg@ewéPréﬁlH9l6he?Fb%@%PKQ#Q%wUHF%ﬁéﬁbﬁ =whereig satd[err]nm.
The web \A/amd‘mc@@anhbrabomayéﬁ oihieidds PBurdlishavatraesiAgt 8a 08t déry a

f ht t t hi ck = 0.5 '
[Eosai no: | 1oy be-dneall fefd L afine TAbRA ve Exanpl o 3 A plain veave
fabric (weilght Ther abmatigereaheeROdcepn@ing Niclkdesn 9, 0wBemainnmeaidy
compri Si ng RAUYEALL AL BT $a{ Ll ELn S AE! Hurnbs! doBELE Mnk S8 i 8% e knebo]

was used as an abrasive's
fine fibers and said ultrafine fibers.

14. The abrasive sheet according to claim 10, wherein said
nonwoven fabric layer comprises bundles containing said very
fine fibers and said ultrafine fibers.

15. The abrasive sheet according to claim 1, further
containing a layer of hydrophilic fibers.

16. The abrasive sheet according to claim 1, further
containing a reinforcing layer.

17. The abrasive sheet according to claim 1, further
containing a hydrophilic reinforcing layer.

18. The abrasive sheet according to claim 1, consisting of
said nonwoven fabric layer.

19. The abrasive sheet according to claim 1, for a production
of a magnetic recording medium.

20 The abrasive sheet according to claim 19, for a production
of a magnetic diskette.

21 The abrasive sheet according to claim 20, for a texturing

process in a production of said magnetic diskette.



Conparative Exanple 4 The procedure in Exanple 1 was repeated, except that

drawn polyester fibers (fiber diameter = 12.4 [err]m fiber length = 38 mm

were used to forma cross-laid web. The web was ent angl ed=p-th—a-—water .

streamto forman entangl ed nonwoven f£apgic (weight per uhiTHISIEREEFHBRBEEN
g/merr]; thickness = 0.5 mm) which was used as an abrasijye Shé&EPLACED

Eval uation of Abrasion Properties Test tapes having a w datffrofr—So—frwere=—

prepared fromthe abrasive sheets obtained in Exanples 1 to 8 and
Conparative Exanples 1 to 4. As SABRASIVE BHEE®, the tapes were used to
performa texturing process of a commercially available al um num di sk
substrate 12 carrying thereon a nickel - hos'Phor us plating, using a dianond
slurry (average particle size = 0.3 %%i’&&ﬁ—

= 0.4% by weight) supplied froma slurry-supplying nozzle 11. The tape 13
was pressed tQ t rface of the disk substrate 12, which S rotated in
the directi onlgﬁgvi\ﬁﬁ?ié'ep%g’??%r SPRERLIHNT o P c%rn?‘e‘if’e"t}: i9e SYEE8ELI on B to
perform a theraefngaplaywes Rf Ehaaoodien dabrier eomsrisihgwsst riager of

ol ber 14 38807 OF DEUR g 20100 BURRELeR QBT S e

roller 14: 2000/ m n. pressure of tap
feed rate SPetBpawoReRfatatic heing selected SPomes. gnommintorndisting wf

supplied: afl shtah@ledheors@Rilid ifabyidf hal hhRel £XbUbI hdlrRfiss Were as
shown in Tgl%)giés_ - 25 - Table 1 Abrasive surface ~ Ra (angstrom

Rv (angstr

y

concentration of abrasive grain

o))



16 62 Exanple 2

Example 1 cross-laid web
cross-laid web 16 65 Exanple 3 nmel t - bl own
nonwoven fabric 12 38 Exanple 4 mel t - bl omn nonwoven
fabric 12 36 Exanple 5 cross-laid web 16
60 Exanple 6 cross-laid web 16 66 Exanple 7
nmel t - bl omm nonwoven fabric 12 174 36 Exanple 8 cross-laid
web 9 55 Dhparhtive Exanple 1 flock-printed
piles 24 120 Conparative Exanple 2 nonwoven fabric
20 95 Conparative Exanple 3 plain weave fabric 18
20 98 Ra

82 Conparative Exanple 4 cross-laid web

and Rv were neasured by an appar at us ring a surface

. Ra: average surface
depth of depression (from
MNostrate surface). A |larger
es. As descri bed above,the
& present invention
; an ent angl ed nonwoven
ing a fiber dianmeter of 10
| #/er is not fixed with
h v1’angling treatnment, and thus

roughness. A smaller value is g049
an average of depressions and/ grg
val ue neans a generation of g
abrasi ve sheet of one enbodi
contains, on at |east one sy
fabric conprising not |ess f
[err]mor |ess. The entangl
resin, and the its shape is Kg
no resin falls off. The fiber$§ i xed, and have a good
flexibility. Therefore, the ents p : fabric | ayer does not

e substrate surface, and thus
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- 26 - appear on the substrate surface. Further, the entangled nonwoven
fabric layer mainly conprises fibers having a dianeter of 10 [err]m or

| ess, and thus has a superior retention of fine abrasive particles.
Therefore, the entangl ed nonwoven fabric |ayer can uniformy abrade the
substrate surface and forma fine texture thereon. The abrasive sheet of
anot her enbodi nent according to the pregggt invention contains, on at |east
one surface thereof, a layer of a nelt-blown nonwoven fabric conprising not
| ess than 80% of fibers having a fiber dianeter of 10 [err]mor |ess. The
mel t - bl omn nonwoven fabric layer is not fixed wth resin, and the shape
thereof is nuintained by a fusion- barpgg4of constitutional fibers, and
thus no resin falls off. The fibers are not drawn and soft. Therefore, the
mel t - bl omm nonwoven fabric |ayer does not heavily press abrasive particles
agai nst the substrate surface, and thus does not cause |large scratches to
appear on the substrate surface. Further, the nelt-bl owmn nonwoven fabric

| ayer mainly conprises fibers having a dianeter g 10 [err]mor |ess, and
thus has a superior retention of fig ! Therefore, the

mel t - bl omn nonwoven fabric |ayer .abrade the substrate surface
and forma fine texture thereo i nventi on has been
described with reference to s vai» ous changes and

nodi fications obvious to thog are deened to be within

the spirit, scope,

FIG.5




what we claimis: 1. An abrasive sheet containing, on at |east one surface
thereof, a layer of a nonwoven fabric conprising not |ess than 80% of
fibers having a fiber diameter of 10 [err]mor |ess, said nonwoven fabric
bei ng selected froma group consisting of an entangl ed nonwoven fabric and
a nmelt-bl owmn nonwoven fabric. 2. The abrasive sheet according to claim1,
wherein sai d entangl ed nonwoven fabric 3/ entangled with a liquid stream

3. The abrasive sheet according to claim1, wherein said nonwoven fabric

| ayer conprises very fine fibers having a fiber dianeter of 1 to 5 [err]m
and ultrafine fibers having a fiber dianeter of 0.8 [err]mor |less. 4. The
abrasi ve sheet according to claim3, Kib& eion a di ameter of said very fine
fibers is 2to 3 [err]lm and a dianeter of said ultrafine fibers is 0.5
[err]mor less. 5. The abrasive sheet according to claim3, wherein said
very fine fibers account for 0.1 to 5 % of whol e nunber of fibers, and said
ultrafine fibers account for 95 to 99.9 % of whol ¢ nunber of fibers. 6. The
abrasi ve sheet according to claim4,_#h i i -very fine fibers account
for 0.1 to 5 % of whole nunber o
for 95 to 99.9 % of whol e nunbgf
to claim5, wherein said very
nunber of fibers, and said uifga
whol e number of fibers. 8. TRA
said very fine fibers accou i;f)i
and said ultrafine fibers ac :
fibers. 9. The abrasive sheef&X¥4
fi bers are pol yam de or pol yp
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ultrafine fibers are pol ypropyl ene fibers. 10. The abrasive sheet
.according to claim8, wherein said very fine fibers are pol yam de or
pol ypropyl ene fibers, and said ultrafine fibers are pol ypropyl ene fibers.
11. The abrasive sheet according to claim4, wherein said nonwoven fabric
| ayer conprises bundl es containing said very fine fibers and said ultrafine
fibers. 12. The abrasive sheet accordi 4o claim8, wherein said nonwoven
fabric |l ayer conprises bundles containing said very fine fibers and said
ultrafine fibers. 13. The abrasive sheet according to claim9, wherein said
nonwoven fabric |ayer conprises bundles containing said very fine fibers
and said ultrafine fibers. 14. The dBT438i., & sheet according to claim 10,
wherein said nonwoven fabric |ayer conprises bundles containing said very
fine fibers and said ultrafine fibers. 15. The abrasive sheet according to
claim1, further containing a |layer of hvdrophilic fibers. 16. The abrasive
sheet according to claiml1, furtyﬁ:ﬁfa \nhg a reinforcing layer. 17. The
abr asi ve sheet according to cljﬁ*\ y epont ai ning a hydrophilic
reinforcing | ayer. 18. The ag&dﬁ§,a ] \7.:f52ﬁ4ing to claim1, consisting
( ' 4;wﬁxQ§sheet according to claim1
for a production of a nagnegf.h’ﬂ'q" EIEUNNEA 20 The abrasi ve sheet
according to claim19, for L ' petic diskette. 21 The
abr asi ve sheet according to
production of said nagnetic SRR
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ABRASTIVE SHEET
ABSTRACT

An abrasive sheet containing, on at least one surface
thereof, a layer of a nonwoven fabric comprising not less
than 80% of fibers having a fiber diameter of 10 pum or less,
the nonwoven fabric being selected from a group consisting of
an entangled nonwoven fabric and a melt-blown nonwoven

fabrics.
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