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Gl.ASS S'OBS'!DAD, MAGll.ETIC RECOBDJ;BG MBDXUM A111:> 

ME1!ROD or MAIUPAC'!URiltG 'DI HAGltE'?IC BICOADIRG MBDJUM 
I 

Backg~an4 of t.lae !nvent.1on: 

~b~a ~nven~ion re~ates ta a magnetic recording 

medium used for a computer ana lbe like. 

Beret.ofore, an alund.ntutt subat.~at.e has been widely 

. used ~or a aapet.1c !:ecord.lng me4.l.a, · auch aa a mapet.S.o 

41aJt. Roweva.r, t.he alumi1a• subat.rat.e has heen 9naua11y 

••placed by a 91a•s eubstrate w.b.loh is aavant.ageoua ~n 

•~rengih an4 flat.nees as compared wlt.h the alumin\111 

sabat.rat.e. 

On t.he ot.her bana, a t.hln-fil• h•"4 ha• been. 

vl4ely used as a 1118.gnet..t.c hal\4. Bovever, t.be Uain-.fil• . 
beaa tends t.o be zecen~ly .replaced by a aa.vnet.ca-ze•ist.lve 

hea4 um beail) allcl a 91ant .magnet.o-re•i•~l'V8 bead. . (Olal .: 

bead) .. fte.t:efore, devalopmant. wou14 be cUrect.ecl t.o a 

ma9net1c recording aediwa which can be aatobed with ~he 

matnelo-rea1attve bead. . Such a magnatio recording meclium 

oft.en bas a g1u• s\lbst.rat.e. 

However, reproc1uet.ion errors "Zl' oft.en occ:ur and 

a repl"Od~c~10b become• more dif£icul~ as a flyiag beigh~ 

beco•es lower when t.he magneto-resis~ive head run•. along 

Ula aagn•tlc recording medium of t.he glaaa •uba~rat.a. 
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SU'lllRl&J:t of tbe tnven~ion~ 

It ls an .object o! th!s invention to provi4e a 

Dl4g-net.J.a .reoordJ.ng .11N1cU1.1ra wb.ic:1" .f.11 c:apab1e of redv.cing- a 

raprodu_at.ion e:rror even if a ,flying height. of •. a magnetic 
I 

head becomes low. 

As MDt.ioaad. abov•, Ule rep:r:oduet.ioo. e:r.ro~ oft.an 

acetlra Vben t.be flying height. of the ma9net.~c head 

beco.es.1ov. nere:fore~ clbae inve•t.i9a\.lon baa been 

aurie4 out. aboqt. the cau•e of t.lle repra4qct.J..on error. 

Aecor41ng t.o t.be imreat.ore' eXper!Jlent.al. at.ll4S.ec, 1 t. ia 

~0\1ft4 out. that part.~cles are attaobecl on a pr.indipal 

surface of a fl••• aabst.ra~e·and project.ions are fozmecl 

4ae to t.b• par~.lcles on t.be magnet.ic recoding •dJ.\DI. 

SUOb pro,ectlons bring about a tbexaal asperity wb~ch 

caasea t.he magnet.o-tesiet.1ve head t.o genent.a heat.. As a 

reaa1i. a :resiat.1v1ty of t.he hea4 ia f1act.uat.e4 an4 

thereby, ·an a4ver8e influence is g.lven t.o elect.ro­

lla~D•~ic conversion. 

Purlher. ~be ~bermal asperi~Y 1• of~en genera~ad 

~ar t.be •agno~ic disk af~er a gl14e ~··~ for cbecking a 

heaa cra•h. ln this case, various par~ieles bring aboqt 

t.be t.bental asper! t.y. Par example" such pan1c·1es maJ 

include • part1cle which gives an adYerse influence whan 

the head is afloat.. Such a particle oompr1•es an angular 

or irregular configura~ion. 

au~sequent.ly, the cause ~ha~ ~he par~iclea are 

al~aabed to the conventional glass aubstra~e baa been · 

1nva•t1gataa. As a ra•ul~ of the 1Qvee~1•ation, it is 

. . . . . . . 
. . . . . • ... •·. . . ·.·: .. 
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~ound o~~ ~hat ~he pa~~iclea 9ene~ated frmn a s~de end 

surf ace oE the glass substra~e are a~t.aebed ~o lha 

pr~nctpal surface of the glass aW>e~ra~e. Tbia ~s 

because the end aiae aurfaae,is rough as compared vit.h a 
·-

pr~ncipal aurface of t.ba glass substra~e- Speeifically# 

when t.he glass substrate is got ~n and out of a housing 

a! a ma~arial such as a polycarbonate, ~he a~ds end 

av.dace a~ t.be gl.as• ~ub•t.Jat.e 1.s 1nevi t..ably c0llt.act.e4 . 

W1.t.h an int.a:mal •udaee of the housing. Such cont.act.a 

of t.he •i4• ell4 aa~aoe vit.h t-lle hoaaing t'iYe rlaa t.o 

generation of the pa~ticles and th• 9enera~e4 paJ:t~c1ee 

an attaclaea oa tile principal au.dace of t.he glaa• 

sabst.rate • 

. eonven~iouallYr an at.~ention haa been gene~a11y 

paid for th6 aide end surf ace only f rOlll ~be vievpoin~ of 

a mecbanlcal a~rengt.h of the glass sUbst~te. In 

cont.rut..,. an at.t.ent.ion .la paid in o.s. Pat.ent. Ro. 

S,S69,S18 for avoi4J.Q9 genera~io~ ot the part.iclea by 

obean1ca11r etab1n• or pol~shinq the side end aq?1ace into 

a Ghemlcal pollshecl aqrface. It. i• knOWD in t.he art. t.llat. 

sach a chemical polished aurface is rough aad exbib1~• a 

aat. (or 4u11) flnJ.she4 surface. As a. .raault.. i.t. bas been 

conf 1J:ae4 t.h&~ the side end surface mu•t. be precisely 

polieh•d by •echan1cal pol1•h1~g ~o avo~a·genera~1on o~ 

the par~icl••· eon•entionally, t.he si4e en4 aar£ace is 

pEOceased by chemical et.ching. H011ever. t.he chemical 

e~ching p%0ceea is not enough to suppress generation of 

t.be particles. 

.: 

.·.·.·--:··.··:· •·.• ·"'.·"'·." ··-~."":,-~=.: .. ·. ·. :_: . .. ·.... . . 



Be~e~n. 1~ is asawnea ~ha~ a ma9ne~~~ rec:oJ:'d~ag 

med11U1l Vb1c:h is manufact~red by the ~se of t.he gla•• 

•abstra~e is shaped ia a disk whiah bas an inner 

periphery and. an ou~er per1pbery. ln ~hla event, the 
I -inne.r and t.he out.er pe:dpheries a.re 1r:regul.ar1y et.che4, .. 

which might reaul~ in deviation o! an axis. 

On t.he ot.her hand, t.he present lnven'-ilaa point.a 

out. t.hat. gunerat.Lon of pu:J1c1es c:an be pre99nt.ed bJ' 

meahan!aally po11shinq ~he aide surface ~nto a llirrar 

finished su~ace •1thout any 4eviat.1on Of an axis in a 

ma9netlc recoJ:ding 111ea1ua. 

Spec1~ica1ly. aeoord1ng ~o ~h~a invent.!On, ~Ile· 

glass aabst.rat.e ba• a pair of p:dnaipal •"r:faaee oppos:lt.e , 
~o each other ancl a peripheral sicle area cont~gaous ~o 

t.he principal aurfaees • 'l'he pe~ipheral side area has a 

aide eftd wall and lntermedia~e ~eg1ona bet:"9ea the aide 

ena wall ;u.d Uie priac~pal aurfacea. ln t.hi• caae, a~ 

1eaa~ one 0£ ~be in~•J:Media~e %eg1ans ana Lhe 81da end 

va11 is ~ozmed by a mirror fLnished surface wb1~h baa a 

au:rfaea roughness aa not. g.reat.er t.han 1 JJ m or a surface 

rougJmass &mu not. great.er 4 ll m. · 

In ·lbis invention, no partlales are generated 

because ~he B14e en4 8U~f ace Of the glass SQbairate ls 

m1.rror finished. Consequent.ly. reprocluciag funct.lan is 

not. >:e4uc•d by t.he tbemal at1pe~i\.y. lrurt.ber, a heaa 

crash can be auf f iciently prevented since no pro,ect~on• 

are foz:.ed aue ~he par~icles on the magnetic recording 

•edium. 
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Brie£ De•crietion of ~he Dravin1a: 

Pig. 1 shows a cross aec~iona1 v~ew of a pa~t. o~ 

a glass subatra~e; and 

Fig. 2 shows a g~~h1cai rep~eaen~a~ion ror use 

in i11ustra~1ng :a:eaui~a of glide yield 1oaae8 o~ variou• 

samples ~a apeaify ~he •aaples accorcli.ng to this 

.tn .... ant.1.oa • 

Descrip~ion of ule pre~•~rea EmbOtU.aen~= 
Refezir.tng t.o J1i9. 1, cleaa:ript.ion will be macle 

abou~ a viass substrate 1 of t.h1a invention. 

'!be glaaa substrat.e 1 has an encl port.ion in 

sec~ton, a.a 111•sLr&ted in Pig. 1. Xn Wig. l, ~be glass 

substrate 1 has principal surfaces 3 opposi~e to each 

otber and a peripheral aide a~ea·2 contiguous to tbe 
. . 

principal aur~aaa• 3. nie periphe~al aide area 2 has a 

aide ••d wall A an4 intezmediate :regions ~ and c be~ween 
t.he aicle eft4 wall A and each of t.ha principal suda.cea 3. 

XD i.he illaa~ra~e4 esaaple, eacsb of 1nt.ez:me41a~e 

l':t19ions a and c la intent1oaal1y cb .. ~erad ~ut.o a 

cbufere4 pon.ion by a cbamfering prcae••r u will later 

be aiscassacl. Bowavet, t.he J.nt.e~J.at.e :regiOQ8 B and C 

aay be uninten~1ona11y chamfered 4'12:1ng a 9rinclint' or a 

polishing proce•s, as will la~er be discus•ed also • 

. Herein, it. la t.o be not.ad t.hat. t.be 11iae e.n4 wa11 A an4 

t.he 1n~e%Dled1at.e xeg1ons B ilftcl c a~ all mi~ro~ finished 

by mechanical polishing and therefore have.mecban£cal 

vo11ahe4 surface• specified by a surface roughaeas :aa 

wbich is not. 9raat.er t.han 1 /l •· where lla is 

.. ·. -.. ·.: --~·~_.· .. · .. '. : : . .' 
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in Japanese tndua~rial S~•ndard JIS B 0601). ~he 

mechanical pal.f.she4 aurfacea will alao be callec1 lllirror 

f lnished surfaces hereinunder because t..bey are subje~ted 
: . •· 
' t.o a •ir.ror finished proceas. sowever. such- a mJ.rror 

f1n1abed •urface •ay be fo~d on a~ least one of t.he 

aide end wall A ana the 1ntetllMld1a~e reg~ona B and c. Xn 

~bis even~. t.he •urface ~ou~haess aa falls prefe~ah1y in 

· t.he ~ange of 0. 001 t.o 0. B u •· al\d aore preferably,, in 

t.he >:anga af o. 001 1.o o. s 1111. 

Alt.a.rnat..1ve1y, Ute ml~ror f1n1•hed. surface may be 

represented by a surface roughness lnlaX, where a.ax 1• 

Cle~lned aa a aasill\UID he1gbt.. rapreaen1.ative o~ a 

~fference between a highest.. point an,.t a lowest.. po~n~. 

inat.eaa of Ra. Ill t.his event. t.he surface :rou9hneas bP 

may be not. great.er than 4 u. •· Pxeferab~. t.he aaazJJaum 

height. a.n fal.la w.lt.hia t..be range bet.ween 1.01 and 

2 ll •· and man preferably, wit.bin t.h• range b•t.w.•n o.o.i 

anCt 1 -·· 
'l'hus, t.he glaaa subri;t.rat.e 1 aacot'Cllng t.o t.hi.s 

invent.ion ha• t.he mirror finished sur~aoes each of wh1Ch 

i• specified by the su~faee roughneaa Ra not. 91:eater t.ban 

1 JA • oz: tbe surface rou9haesa RmaX not. gnat.er t.han 

t ll 11. under the circumstances, it. bas been confined 

t.hat no pr:oject.1ons are generated on the principal 

surfaces J, result.1nq from t.he surface ro119hness of t.he 

side ena ~all A an4 t.he lnt.ll!IJ:mediat.e r•giona B and C of 

t.ha 1.1laas aubat.rat.e t. canaequeat..ly, it. hu been foWld 
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out that no t.he.rmal asperitf is ganera~ed. 

~urt.her, ~ounded surfaces 4 a.re fo~d betwean 

eaoh o~ the principal •urf aees 3 aad each of ~he 

1n~et:m.ed1a~e ra9lon1 B and c. In adc11~1on. rounded 
6• 

surfaees 4 are formed bet.t\f~en each of t.b.e in.t.e.EDlediat.e 

regions e aa4 c ancl t.he &1de end wall A. Baab rounded 

surface 4 has a raa~us be~ween 0.2 and 10 mm, pr~erably 

b•t.•een 0.2 and 2 mm. ancJ 111are pre:ferably bet.wee.n o.z and 

1 111111. Gane.ra.t.1°' of t.he part.icles can complet.ely ~e 

prevent.ad by !on.t.ng t.he rouncled aurfaoee 4. 

8pec1flaally, it angular surfaces 5 &re fo2=11l84 be~ween 

each of the principal aurf aces 3 a.ad eaah of the 

ln~e:aaedlate region• B ana c or be~ween each of the 

1nteaaed1ate regions a apd c aect ~he •ide encl·wa11 A. t.lle 
I 

aogu.lar •grface~ 5 mlgb~ generat.e the part1cl•• when t.aey 

a.re cont.act.ad liit.b tile b.ou.sin9.. therefor~, accodi.119 t.o 

t.bia invent.ion, t.be rounde4 suriac.. ii are fomed by 

Mchan1ca.lly polishing t.be angular surfaces 5 t.o avoid 

9enerat..ion of t.he part.J.elea. !rhe rouna.eti s11zface C ha• -= 

prefe1'ably tlle aui:face roughness lllax ot o. 01-2 P. • and 

tile •ur£aae roavluaesa Ra of 0.001-1 pm, more preferably, 

t.ba GUrface roughness bu of 0.01-1 ll • aacl t.be sar:faoa 

rou9bness Ra of 0. 001-0. 8 fl m, an4 at.ill more pre:!erply, 

t.he su~tace ra119bneas bax of o. 01-1 p. n ana t.be surl'e.ce 

roughnes• R~ of 0. 001-0. 5 " m. 

A •1.zror f lnieh process la performed for 1.he 

peripheral aide area 2 of ~he glass sabs~ra~e 1 ~o ob~a1a 

t.he mi.:rm:r f1n1shec1 surfaee as ment.lone4 above. 
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spec1fica11y, tne Dl.lrror f£niah process is carried ou~ ~~ 

•eohan1cal polishin9, such as brushing, buffinq, 

poliahing by ~h• uae of a pollabin9 pad, such as a aoft 

polisher and a bard polisher, and a solid or a liquid 
6• 

~olishin9 subs~ance, such as loose abras1Yes; bonded 

abrasives., sl.urzy, and the like. At. any rat.e, t.he 

meehart1eal polishing may be pe~formea by cOlnb~ning 

mechanical »olish~ng of ~iff er•nt ~ypes ana aechanical 

poliablng ear:ied out by the use of 41~ferent polishe~a 

~ft grain size and typea ~o ob~aln the mizraz finished 

surface bA•lng ~ha abo.a-men~iona4 aurfaee ~•gbne••· 

~be mechanical poliablng may be referred t.o as pbyaioal 

polishing or dynaaical poliah1•9· 

ror ezamp1a. the aof~ polisher may include a 
! . 

auecle. a· valour. or t.he like, while the ham polishe: may 

1DC1Wle bard velour, foamed uret.hane, pit.cb imprepat.ed 

sua4e, or tba lJke. .Part.~r, t.ha ab:raei99s maz- ino1ud.er 

for example, c:er.111111 oxide (eeo2), •1wd.na ( r -Al2o 3J. red 

osl4e (1'e1o3). chromi• ox.l.4e ccr2o3), zJ.reoaimn ox!.cla .. 

(&J:02), an4 tJ.~anlua axl4e (~102). 
rn t.he illqstra~ed •sample. tbe J.n~erme41ate 

%9910hs (chamfered po..:t.J.ons) B and c are rOrmed on bot.b 

s1aes of t.he sHle ead wall A. ~bereaft.er, t.he a.tr:ror 
. 

~inish pi:ocesa is perfo:cmed tor ~he 1n~ezme41a~e regions 

a ana c. Aa a result., no particle• ara wenei:at.ed from 

~he side and wall A and the 1nte%118dia~e regiona B and C 

·even i! ~he glass •ubstzate 1 contac~8 Wi~h 8 bouain9 a~ 

~he pe~iphe~al aide area 2 when the glasa a~be~ra~e 1 ~s 
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got in and eat of lhe housing. 

The mirror finiab process aae ~o the mecbanica1 

polishin9 ~or t.he peziphera1 a~de area 2 may be QAJ:T~ed 

out after or before the principal surf aces 3 of the glass 
•· 

sUbatra~e 1 •xe lapped or~ol1ahe4. rn geea:i::al, t.he 

polisbing ar lapping pl'Oaess ls divided 1n~o (1) a rougb 

~riading slep. (2) • lappin9 •~ep, (3) a fira~ pol~ehing 

s~ep, (4) a second poi~.,~ng •~•P· ~•k1ng t.he abov9 1n~o 

conaidarallon, t.he above-ment.ioaed mirl"or finish proaess 

may be perfoEJll8Cl after each of tlle step• (1), (2), (3), 

and (4). Par e•ample, Lbe airror finish pi:aaess may be 

perfanaec1 at:t.e~ t.he roq9h g~lncUn9 st.ep. Alt.ernat..lvely, 

tbe lllrror ~.lnl•h process may be perfaJ:llle4 a£ter t.be 

lapping •~ap, ~ha first pol1ab1ng at.ep, o~ ~be eecon4 
• I 

polishing st.ep. Where t.he •:lrror finish pmc:esa is 

perfomed before t.he lapping at.ap, t.he pe~ipberal •.id.a 

area 2 is o£~en aligh~ly rough by •anc1s aae4 in t.be 

lapping •t.ep. 

~n addit.£on, 1~ ls preferable tba~ t.he p~inc~pal; 

au%f ae• 3 of t.he glaas aubatrat.e 1 has t..be su%face 

i:oughneas Ra not great•~ than 2 nm ~o preven~ ~he tba%Jllal 

aaperi t.y. 

Bo lla.t.t.at.1on is imposea as t.o a kind, a size atad 

a ~b~ckllese of ~be glass aUba~rate 1 in this invan~lon. 

~be g1aa1 a~b•~rate 1 may be fotmed by glass or gla•• 

caramlce. In ~his case, lhe 91aas .may be. far example, 

a1wninos11iaata 9laaa, soda-lime glass, aaaa a1wn1no­

•111caie 9lasa, alallinoborosiliaate.glaas, boroeilieat.• 

.. . 
. •. 

. ...... 



10 

glass, silicate gla~s and chain silicate glass, while t.he 

glass ceramics may be, for example, crystallized glass. 

B~ way of example, the aluminosilicate qlaes is exem­

plified and may contain, by weight, 62-75 ' of s102, 5-15 

- of Al2o3 , 4-10 ' of Lt2o, 4wl2 \ of Ma2o, S-15 ' of 

zro2 as main components. 
I • 

In'add.ilion, the 91~~· includes 

a weigh~ ratio of Ra2o/zro2 which falls within a range 

between 0.5 and 2.0 and a weight ratio of _:Al2o3/zro2 
which falls with~n a range petween 0.4 an4 2.s so as to 

chemJ..cally reinforce t.he 9lass substrate. Further, such 
' chemically reinforced flass preferably COQt&lns, by mol 

· '· 57-~4 ' of s102 , 0-2.a ' of Zn02' 3-15 ' of Al2o3 , 

7-16 ' of Li20, and 4-14 \ Of Ka20 90 as to remove 

prajec~ions on the principal surfaces 3 wbich results 

from insoluble substances of zro2• ~he chemically 

reinforced aluminosilicate glass which ha~ tba above­

mentloned composition is excellent in ~ransverse bending 

s~rength and Knoop hardness. In ad.Cli~ion, such a glass 

has a comp~essive stress layer deep enough. 
.: In ~his embodiment, the chemical reinforoemen~ 

can be ~ade by performing an ion exchange method at a low 

~emperature for the glass substrate 1 to improve 

properl1es agains~ impact and vibration. Instead, the 

known chemical reinforcement can be used to chemically 

reinforce the glass subs~rate 1. However, the ion 

exchange me~hod is preferable as compared with the latter 

Method from the viewpoint of a qlasQ transition point 

because the former is carried out a~ a temperature lese 

... ·· ........... . 
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~han ~he g1ass ~ranaition po1mt. A fused salt used fo~ 

the chem.teal reinforcement. includes a pot.assium nitrat.e • 

. a aodi~• ni~ra~e. a ni~rate mised wit.h lhem4 ~he.glas• 

aubstra~e l according to th1a invention is _also used no~ 
' .. 
I 

only for a magnetic racord1ng •edium but. al10 a photo-

magna~ic disk and an electro-optical dLsk. suoh as a 

pbot.o 4J.sk. Especially, ~he glass s~bs~ra~e ~s effective 

i.o t.he pbot.o-magnet.ic di~k vh1.cb 1s sei:iously 1nfluenced 

by part.icles a~taahe4 thereto. 

Subseqaenily, deacrip~ion will be ma4e abou~ a 

magnet.le naot'ding imedJ.11m 11ent1onea ab09e. 

Be~e.ln, sucb a magne~lc rec:oraing medimn bas at 

leas~ one magne~io layer formea on t.he 9las• subat.ra~e 1 

as wa11 known in t.he art. 7n t.h_:1s inTent.ion. no 

part.1ales al:'e generat.e4 f raa the side end wall A anti t.he 

1nte:tJae41a~e regions B and c because the s,lde end wall A 

an4 tlae lntel'De41ate regions B and c are •Ubjec~e4 t.o t.he 

ldr2:0:r: f'.ln1ah pi:ucese. as ment.1oneCI above. t'bla allOvs 

~ba~ no projec~1ona a~e left on the magnet..t.c layer due tb 

paet-at.1on 'of t.be part.icles, even When \he magn..U.c .la:rer 

.ls fo:med on t.he gla•s sUbst.rat.e 1.. cansaq119nt.ly, t.he 

bead araah can be suf f .lcient.ly prevent.ed when Ule 

reproduction ts performed by the nagnet.o-~••1st1ve (Mil) 

bead. Part.bar, no rapro4uct.1on error occurs becau•e no 

defee~ due to t.he particle rema.lns on the aagne~ic layer. 

Specif icallr~ the ma9ne~ic recorcling medimn 1s 

foxme4 by sqcceea1vely depos1~1ag an QD4e~l~ing l~er, a 

••vna~la layer, a pro~•c~ion laye% an4 a lubrlca~lnf 

..................... 
·. · ....... . 
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layer on t.he glass subet.rat.e 1 which bas t.he desired 

flaLness and aurf aae rouqbnea• as ment~oned above and 

which . is :SUbj ect.ea to chemical n.in.!.orcement.. 

~he \1Aderly1nq laY,er ls selected in- relation ~o 
' -

tbe magna~lc layer. A~ least one metal selected fro• a 

group eons1st1ng of nonmagnetic me~als; Cr, Mo, ~a. ~1, 

W, V, B, Al ••r be used as a ma~eri~1 of t.he unde~lying 

1ayer. rbe met.•1 Cr or ~ne C~ ai1oy ia pre~erably uaed 

as t.he material of the unde~lying layer ~o enhance a 

nagne~ic characteristia where t.he magneLic layer incla4es 

Co as a main component.. :tn addition, t.be un4erly:lng 

layer 111a1 not. always be :!ormed by a sing1e layer but. may 

be ~oi:me4 by a aulti-laye~ ccmapoaea of a pl~ral1~y of 

identical or ~fferent layer•· Por example, aeposltioa 

may be made.•• t.be unaerlyin9 l&l'er.~o:r:mea by ~he 11111~1-

layer aaeb as Cr/er, Cr/C%Mo, Cr/Cr:v, CJ:V/CxV, 

Al/Cr/CdO, Al/Cr/Cr, A.l/Cr/C'r.V, and Al/CrV/CrV. 

In thi• invent.ion. no limJ.~ation.s a:re .lmpoeea ae 
.: 

~o t.he magae~ic layer alao. 

~e magne~1e layer may be, for e.ampla, a 1ayer 

vblcb con~alna Co aa a ma1n cOlllPonen~·and which has a 

composition aelec~ed fJ:'OJI CoPt, cocr, CoRi, eos1cr, 

COCr'la, C:OPt.Cr, COll1Pt., coa11CrPt., CORiC:r'rill, COCr.faPt.,. an4 

coer~~sio.. In aaa1~1on, the ma9na~1c layer bas a ma1~1-

layer atrue~u~e (for exmnple, Co~~Cr/CrMo/CoP~Cr, 

cocr~aP~/CrMo/c:oc~aPt). such a st.ruc~u~•-~s obt•inea by 

d~v1a~n9 a magne~lc film by a nonmagnet~c £ll.a (far 

exa111p1e, Cr. CrMa. CrV) ~o raduaG a noise, as known in . 
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~he a.rt.. ~be magnetic layer for the magnet.a-rea~.~~ve 

head CMR head) ·or the gian~ ma9neto-~esis~ive bead (GHR 

head) con~ains 1mpu~i~y elomen~• salec~ea fzom ~ ~ro~p 

consisting of Y. Si, rare-earth elemen~s. Bf, Ge, Sn and 
I ~ 

In, oxides of t.heue impur~t.~ element.a in adctit..lon t.o t.he 

Co-based alloy. 

Further, th• •Cl9JlieL1c layer may have a granular 

st.zuc~ure Wherein aagne~~e gra~ne, auch •• Pe, Co, •eco 

and COMilt, a~e 41aperaed in t.he nollllla9net.ic filJI 

aompr~sing a ferrite-ba1ed IR&t.erial, an iron-rare earth­

basea ·aa~erial, sio3, and.••· l\lrt.her, the magne~ic 

layer may have a record1n9 form of either an ~n-p1ane 

magnat..t.aa~ion ~ype or a pe:s:pendlcular magnet-i••~ion type. 

•o restrlci1ons ara impo~ea as ~o t.be pro~ect1on 

layer a1so according to this 1nven~ion. specifically, 

~b• pra~eatton iayer may be farmed by a c~111Dl til.m, a 

ebzom:l.1111 a1loy £Jlm, a carbon film, a z1rcon1a fila an4 a 

s111oa flla and may be sucaess1ve1y 4epos1tec1 on tDe 

glass •abst~a~e 1 toge~her •1th ~be unaerly:Lng layer and; 

t.he aaagne~ic l~yer by the ~se 0£ \he known ia-line 

apu~~ering apparatus. ~be protec~lon layer ••Y be ~oxaed 

by a sinvle layer or a aulti-layer including a plurali~y 

of layer• of an iden~ical ma~eria1 or d~~ferea~ 

•at.aria.la. 

In adcli~ion. the ot.her p%0te~~ion layer, such as 

a sto2 £1J.a, may be uae4 ~n•~ea4 of ~he above pro~eeLion 

layeJ!'. suoh a sio2 f.llm •.Y be fo:anea on t.he chromium 

film by 41apera1ng collol4a1 silica fine 9ra1na ln 

.. ·_·. ~ .~ :· .· ~ .. -~.-.·-.:_:.~:.·:·_:_·.· .•. ·.::··· ··:.· .. _.··.·.·.·.· 
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~etraalk~xysilane dilqted with an alcohol-based eolvant. 

and thereafter-by aoating and baking the dispersed 

grains. 

Moreover, the lubricating layer ls not res~r1cted 

' to t.he above. Por example, t.he lubriaat.inf layer is·-

formed by diluting perfluorcpolyether (PFPI) with a 

solven~, such as freon~based solvent, an4 applying it on 

the medium surf ace by a dipping metho4, a apin coating 

met.hod, or a sprayin9 Jllethod, and firing the me4iwn. 
. I 
First. Example 

(1) Roughing st.ep·J.)y 9ri~ding and poliahinf 

First, a sheet glass of aluminosilioat.e is fozmed 

by a down draw met.hod and is cut. by a·grincling wheel int.o 
; 

a disc-shaped gla.ss subst.rat.e w~ich has a d.lamet.er of 

96 mm. and a thickness of 3 mm. !he glass aubetrate is 

lapped or polished to a diameter of 96 mm.and a thickness . 
of 1.5 mm by a relatively rough diamond grindstone. In 

t.his case, the disc-shaped glass subst.:r:at.e may be formed 

by directly pressing a mel~inq glass wi~h a cope, a drai 

and a drum instead of the down draw method. 

In this event, the above-mentioned glass which is 

.chem!~ally reinforced aontains, by mol,, 57-74., of s102 , 

0-2.8 ' of zno2, 3-15 % of Al2o3, 7-16 ' of Li2o, and 

4-14 \ of Nao2 as main components. Further, the 

chemically reinforced .glass contains, by weight, 63 ' of 

s102 , 14 ' of Al2o3, 6 ·' of Li2o, and 10 ' of Na2o as 

main componen~s. Tbe above-mentioned composition aan be 

expressed in terms of a mol representation and comprises, 
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by mol '· 67 -. of s102 , 1.0 ' of ·zno2 , 9~0 ' of Al2o3 , 

12.0 \ of Li:aO and 10.0 \of Ra2o. 

Subsequently, th~ both principal surfaces 3 of 

the glass subs~rate 1 are ground or lapped by a diamond 

grindstone having grains smaller than those of the above ... 
grinds~one. In this case, a load was set to the extent 

i •· 
of lOOKg, ~hereby, the principal 1urfac:e 3 of~t.be glass 

subst.ra:t.e 1 was ground 1nt.o a surface rougbneea amax (JIS 

·B 0601) of aJ:Jout. 10 p. m. 

Next, an opening w~s formed at a center portion 

of the glass substrate 1 by using the cylindrical 

grinds~~ne. Purther, the outer s14e end surface is 

ground t.o a CUamet.er of 95 nun. Thereaft.er, t.he' out.er and 

inner side end surfaces were ch~fe:r:ed. In this aaae, 

t.be side end wall A of t.heglass subat.rat.e 1 bad a 

surface roughness Rm.ax of abou~ 14 pm. 

(2) Mirror finishing step of ~he side end 

surf ace 

~he internal and outer side walls of the glass 

subs~ra~e 1 were polished by the use of a brush and loose 

abrasives by rotating the glass substrate 1 so that t.he 

both side end walls had ~he surface .r:oughneas Rmax of 

abou~ l µ m and the &Qrface roughness Ra of about 0.3 

µ m. Next. the glass substrate 1 was washed wi~h water 

after ~he mirror finish process of the side end walls. 

(3) Lapping st.ep 

The lappin9 step was performed for the glass 

subst.rat.e 1 t.o improve dimension and shape accuracy.. '!he 

. • . . ·. <·.·.·,.· .. :·._··.·: _·:: 
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lappin~ step la ear~1ed out by using a lapping apparatQs. 

In ~his case, t.he lappin9 atep is condue~e4 ~wo ~J.mes by 

changing g~ain degr@es from •400 ~o #1000- SpeclfiQally. 

the lapping was performe4ifor the both pr1~~1pal surfaces 

3 a% the glass substrate 1 so ~hat t.he principal surfaces 

3 haa a aqrfac:e accu~acy of 0-1 ~· an4 ~be surface 

rougbne•s lbnax of about 6 p. •· In ·t..hie event.. t.he 
l 

1app~ng waa aar~ied out by ro~at1n9 an inner gear and an 

o~ter geaz by t.he uae of a1111ftina g~aina haviag a grain 

4e9ree of •~oo an the con4i~1on ~hat t.ha load. ~ waa kept 

at abau.t. 100 q. Kext., t.he lapping 1• perfom.•d by 

chang~ag Lbe grsin degree of t.he a1mn1na grain into 

•1000. "8 a resul~. ~he aurface ~oughness llmuUI: becomes 

abou~ 2 -•· ~ubsequen~ly, ~he .91••• aubatr•~e 1 was 

.tmmersed in washing uni~s by using na~ural 4etei-gent and 

vat.er ~o be washe4. 

(4) •ira~ polishing a~ap 

llext., :!!rat. Poli•biug was perfoJ:!led by a 

poliabing appara~us t.o remcwe a 4efec~ an4 a 41ato%t.ion 

remaining ln t..ba above lapping process. Specifically, a 

Ila.Ed polisher (whieh may he a eer1• impregnat.ed .foamed 

a~et.bane paa, such as MBC15 made by Speedtam> was aaed as 

a poliaber an4 tbe firs~ polishing wa• per~ormed t.he 

following polishing cGndltion. 

Paliahinq i1qui4: ox14e cerium + wa~er 

~oa41 300g/cm2 (L = 238kg) 

Pollshin9 time= 15 aLna~•• 

This Sh.eet Has Been Replaced 

11111111 lllH IH 1111111 . . ~·'. -
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Revo1u~~on vf lower surface pla~e; 40 rpa 

Revolu1..1on_of uppar sqrfaae plate: 25 rpm 

RevolQtion of inner gaa%: 1' rpm 

. R~volu-t.1on of out.,r gear: 29 rpm •· 

~he 9lasa substrate 1 was washea by being 

auccesaively dipped in washing unit.a of nat.ural 

ae~er9en~. p~re ~-~·~, ~PA (~$opropy1 alcoho1), %PA 

(vapo~ clJ:'y~n~> &f~•r thJ firs~ pol~•b~n9. 
(5) Second pol~shing step • 

Next.. second poliaMng was csond.uct.ea by changing 

t..be cove bard polishex int.o a soft. polisher (wh.lc:h may 

he a polishing pa4 of a aaede ~ype. auoh ae Jo1ylaa made 

by Speeilf •> by uaint lhe poliabing appil2='a1..as use4 in t.Jle 

firs~ polishing procese. tbe,poliahlng concli~ion is 

.siallar t.o Ule firs~ po1isb.ing st.ep except for t.ba lo&« 

of 100 g/c~2 , the pol1ah1n9 ~iae of 5 Ddn~t.e• and t.he 

removlnf uount. of 5 ,,. m. ~be glaas subst.rat.e J. was 

111mersea in W.abin9 ani~• of ~he na~uraJ. aet.ezgen~, ~be 

pua vat.er. lb• l:PA U.aopropy1 aJ.cohal), t..ha XVA (vapor. 

4rY1ng) t.o ha waabed ~berain aft.er t.he sacon4 po11ab1ng 

•~•P· ln tbls case. a supersonic wave was app11e4 ~o 

e•ch of ~h• washing unit.a. 

[6) Chelllical x-einforctng step 

•ea~, a chemical reinfaraing a~ep vas per!01'aea 

for the glaas subatra~e 1 after the polishing •tep wa1 
campleta4. Pira~, a ebelliaa1 rein!oralng solu~ion was 

prepa~ad by mixing potasai\111 nit.rate (&O') •it.h ao41um 

nitrate (40,). ~e ahemiaal reinforcing solution was 
~~~~~~-~~~~ 

• 

I 
J 
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heat.ed up t..o 400 'C • !he glass subst.i:-at.e 1 whi.ab was 

washed and preheated to 300 "t was cllpped in·t.he cha•1aa1 

reinforcing eolu~ion for 3 hoqrs. ~he cbemiaal 

~e1nforc1ng step was carried out. so that t•e en~ire 

su~f ace of t.he glass aubst.rat.e 1 was ehemically 

reinforced with a plurality of glass subat..~ates retaine4 

a~ t.he and aurfaee in a holde.r. Un4er t..h• circmnst..ance•, 

1~~bi1UI 1ona and eo41wn lons on a surface l~er of ~he 

g1ass substrate 1 were replaced by so41mn ions and 

potassium ions in t.be chemical. reinforcing solu~ioa br 

dipping eacb glass aubst.~a~e 1 1n t.be ~he chemical 

reiaforc1ng aolu~ion. Thus, t.he g1asa sllbs~ra~e l is 

chelnical1y reinforced. A ccmapzesa1ve et.res• layer foJ:med 

in the eur~ace layez o~ ~he glas.a sube~rat.e ~ bad a 

t..hiclmess of about. 100-200 ••· Bext., t.he chemically 

reinforced glass 8Qb8tra~e 1 was dippecl in • wa~er ~ank 

of 20 'C , qg1cltly cooled. and. ret.alnecl f'or 10 .mi.nut.ea. 

Subsequan~ly, ~he coo1•4 glas• subat.rat.e ·1 was dippe4 tn 
.: 

a aulfuria ac1a bealea up t.o 4 o 'C • ana was wa•he4 by 

t.he super•onic wave. '.rile surface raaghne•s Uta. lbaax) 

of ~ha peripheral •ide area 2 of t.he glass aabat.~at.e 1 

at. the 1ntezme41a~e region (chamfe%84 port..lon) s (length: 

0.15ma), tbe 1Dt.eraed1&1.e region (cbD:fere4 pOrt10A) 

c (lenqt.b: O.lSllllll) ana t.he slae end wall A (length: 

o.351111) an &hown in table l. In !!!able 1, t.he su~face 

roughness a.a of the 1nt.ei:med.1et.e region B 1s 0 •. 2 IJ. m. 

While ~he aDrface roughness amax of the int.ennedi.a~e 

region B is 1. 9 tJ sa. Purt.ber,, t.he 11ur:face roaglmasa Ila 
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of ~be inte%1M!dia~e region c ia 0.15 µm. while t.he 

•u~race ro~ghnea8 Ima& of ~be 1n~ermea~ate region c is 

2.9 u •· Zn ad4i~ion. ~be aur!a~a zoq~hnees aa 0£ t..ho 

side end wall A ia 0.35 -m~ while the surfa9e xaughbess 
I 

lmax oft.be s14e ehd wall A is 3.4 um. Also~ the 

principal aurf aee 3 ot Ute glaaa sobs~ra~e 1 has the 

•11~ace :r:oq911fte•• aa of o.s-1 am. :In ac141t-1on. 't.h• 

su~~ace o~ the g1aaa eubs~~a~e 1 is praciaeiy ~ea~e4. 

As a r:esu.ll of the t.est., no part.ieles wh1c:h axe tJle 

cause of t.he t.hezmal asperity ealat. on t.be pr:lncipal 

a11r.face 3. 

'fable 1 

Ba tu m> bax (/! •) 

Side IJDc1 Wall. A 0.35 3.4 

ln~e.r.e41ate ~gion B 0.2 1.9 

xn~e:cme41a~e leg1on C o.1s 2.9 

Mea•uring l.eng~h: o.anan 

In ad41t.ion, 1~ is ~o be no~ec1 that tbe ai4e, en4 

va11 A is o.tsnan tlaick when t.be qlass subst.rat.a bas a 

diamet.er of 3.5 inches. xn t.his case. siailar re•ul~ has 

been eonfime4. 

(7) Magna~lc disc manufacturing s~ep 

A tex~ure layer, a Crl!I' underlying layer, a Cdlo 

underlying layer, a co~~C~Ta mag~etlc layer and a c 

pro~ection layer were auoceasi•ely depoai~ed on t.he bot.h 

principal su~f aces l of the glass substrate 1 by us1ng 

t.ba known in-line spattering apparatus t.o ob~a~n a 

•agne~lc disk. lext, a 9114e le•~ was pe~fo:nae4 in 

.. 

.. ... . .·~.-· . ··· ... 
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eoanection with the obtained magnetic 4iek. As a ~e•ult o~ 

the test, ~o hit and crash occur. In· this case, the hit 

means that the magnetic head touches projeatiOAs on the 

sur!ace of the :magnetic disc, and the eras~ meana that t~e 

magnetic head collides with the projections OD the su~face. 

l'w:ither, it is corif:Lxmed that: ;no defeat• ~u• tQ. the 

particles are gme:ated on the magnetic layer. 

Also, the glide test ~aa p~rfo2:11ed for th• first 

eaample vhereia·the periph~al side area 2 of the glass 
; 

substrate 1 was mirror finished, a f ir•t coawarative 

example wl:u!rein the pe%ipbexal side a~ea end a was etched, 

and a second comparative example wherein ~eitl;Ler polishing 

:no:r etch:i.Zlg'·waa perfomed. 'l'he teat reault is lb.oWZl in 

'l'a1'1e 2 as a result of the glide test. Canoretely, the 

y1el4 of _the first example was 90 % or more. In contrast, 

the yield of each oi the first and second comparative 

examples 'lf&S 87 'a or less. From Table 2, it is un4e:r:-stood 

the f :Lrst example is superior to the first and the seco~ 

ccmiparat.ive example. Thus, the coa.vent:icm.al method of 

etching the peripheral side area of the glass •ubat:ate Cipl 

not accomplish the object of this invention. 

Table 2 

lat 2nd 
lsl Example Comparative compa:r:at.ive 

Example Example 

Yield of 90' o:r: more ·a7\ or less 87\ or leas 
Glide Test 

ii1i1ru111nr 
.·." .. · .. :·.·. 
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tn add~~ton, a raprodQo~ion tes~ ... perfot:aed 

~or Lhe •agne~ic disk after the glide tea~. As a reau1~ 

of ~he ~e•~. it. has been confi:r:med ~ha~ no reproAuc~1on 

errors due to t.he t.hemal ;a.speri ty t.ake pla·ce in 

connec~ion wit..h t.be samplea (500 smnplesl according ~o 

· t.his invent.ion. 

Second an4 ~bira Example• 

Sec~nd. ••d ~bird}example• a~e ai•~lar ~o t.lle .. 
firs~ exa&apl• esaep~ ~hat soda-lime glaaa (Lbe secona 

example) and soda a1wn1nosi11~•t.e gla•s (t.he ~birct 

•Jl8Jlple) are replaced by ~he aluminosllioa~• g1aes of t:.be 

fil'at example. Aa a .re•ult., the out.er an4 inner side end 

surf aces of ~a glass suba~rate 1 have ~he surface 

roughness lbnax of 1. 5 ll m in c~• o~ soda•liae gl.u• (t.be 

sec:ona examp1e]. i11though Ule soda-lime glass substrate' 

ha« a slightly .raugh 1urface as eompara4 Wit.b t.he 

alumlnosiliea~e gla••· no prac~ieal problem accJ:Ue4 in 

aach a 91••• sUba~rate. 

l'OUrt.11 Bx89?le 

An underlying layer of A1 (50 A ]/Cr (1000 .l )/ 

CXllO (100 A >, a magnet1e layer of CoPt.Cr (120 A )/CdCo 

(50 A )/CoPt.CI:' (120 .l ) and a Cr (SO A. ) prot.eet.ion laya.s: 

are suaceea1vely depaaltea on t.he 1'0th pr1ncipa1 suzfacea 

3 of t.he glass aubs~ra~e 1 obt.a~ne4 in t.he f irat. example 

by the known in-line sputlaring appa~a~a•. 7be above 
. . 

sabatrate ia dipped in an organosilicon ~OlftPOand soia~ion 

(mixed liquid with ••~er, %PA and ~etraethoxy •1lana) 

wherein s111ea fine grains (grain diae~er of 100 A > are 

... ...... · 
. . -... : .. ·.·· ... :·.··.··:· 
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d~s~ersad. Rea~, ~he pro~ec~ion layer 0£ s102 tex~u~ed 

waa fOJ:llled by baking. ~urt.her, ~he pro~ec~ton layer was 

•ubjce~ed ~o a 4ipp1n9 proce&• w1~h1n a lu~r~Gat~n9 ayen~ 

of perflnoropolyether ~o obtain the magnetic disk for the 
' I 

Ma bead .. 

!'he gli4e test was carried oQt f o~ t.h• obtained 

ma9nei1c 41sk. As a rasul~ at ~he ~est, ne~tber h.1~ nor 

c~aeb occu~. PMrt.ber, 1l has been confL%21184 tha~ no 

de~ect wae fornae4 on the magne~ic layer.. In ad4lt1on, no 

repro4uct.1on erro:rs due t.o tile Uaeblal aaper.t t.y were 

gene~a~ed as a reau1~ of reproduc~fon ~est. 

l'irt.b •umel• 

A .f J.ft.b uanaple 19 a.lmilar t.o t.he ~011zt.h exampl.e 

exc:apt. that. Al/Cr/Cr "as used as t.he underlying layer and 

co•1cr.ra ie used as Use •aqne~ic iayer. lt ha• been 

conf1zme4 ~bat a magnetic· disk l~ke int.he fourt.b exaJnp1e 

waa ob~a1•ed !n t.he fi~th example al•o .. 

Referring to ~ig. 2, the glide t.est baa IH!ea 
.: 

perfamed in conneouon with first. U1mu9h t.ve1£t.11 

aaqples 1 to 12 vi~h ~lying heigb~a kept wit.h~n a range 

bet.ween 1.1 and 1.3 (a1c:roJ.nchea). Barein, one bunilred 

vlasa sUbatratea have been prepared as each of the first 

t.hmagh t.he t.welft.h aamplea 1 to 12. Xt. i• t.o be not.ad 

~hat tbe f 1rat, the secona, the fi!t.h. ~ha eighth. tbe 

nin~h. the tent.JI, ~he elevent.h, and the t.we1£th samples 

1, 2, 5, 8, t. 10, 11. and 12 bad the surface roughnea~ea 

Ra an4 Rina& de~1ne4 by ~his 1nveni~on wbi1• the t~~r4. 

t.he fourth, ~he s1xth, and ihe seventh samples 3, 4, 6, 
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and 7 had tha surf a~• roughnesses R.a •nd 111Dax f allinq 

outside this inven~1on, wheb each of Lhe surface 

S'C>Ufhnesses Ra and lbnGx ia represente4 by an ~verage 

value of t.be one hundted glass subst.rates . • Mo.re 
• 

apecifi~ally, t.he first., the second. ~he fift.h, ~he 

eigbth·, the n1nt.h, t.be tent.h, t.he slevent.h, · an4 t.he 

~vel~~b eample• 1, 2, 5, a, 10, 11, and l~ had t.he 

su:face roughnea•e• Ra .Ja Bmax which are equal t.o o.Ol 

ana 0.44J 0.11 and l.80; 0.06 and 3.251 0.53 ... a 2.so1 

0.71 anCI 3.SG; 0.09 a114 0.98; 0.06 anti o.85; and o.os and 

O. SO IJ m, respeot.iva1y. on t.he oUier bend., t.he ~h.t.rd, 

t..be foui:t.h, the six.t.b, and t.he sevent.h aamples bad the 

surface roughne•••• Ra and amax Which are e11Ual t.o 1.aa 

and 10.05~ 1.53 and 7.45; 1.12 ana 8.23~ ana 2.01 an4 

11.75 ~m, respac~ively, and mat tini•hed su:faces. 

Under t.he clX"Cwnst.ances, glicle y.1el4 1oesas vere 

mea•ured 4Qrf.D9 ~be 9l14e ~••~ men~lonea abo9a by 

coun~lng def ec~a on each of lbe f ira~ tllroagb t.he ~velft.Jl 

samples 1 to 12 and were :repreaent.ed. by (•), as abovn by .. 

h~s~ograms in Pig. 2. ~he ~ira~, t.he second, ~he fift.b. 

t.he eighth, t.he nlnt.h. t.he t.ent.Jl, t.he •leTent.h, ana t.he 

t.ve1f~h samples 1, 2. s. a, 10, 11, and 12 acaord1ng t.o 

t.h~a invention eahibl~ea ~h• gllcle yiala lo•••• of 1.1zs, 

5.75, a.s. 7.895~ 9.&2s 1 l.s. 3.25, an4 1.825 -. 

raapae~lvely, while the third, the £ou~~h, th• sixth, and 

th• seven~h s*1nplea 3, 4, 6, and 7 exh~b.1t.a4 t.he glide 

yield loaaes of 14-&25, 13.875, 1,.375, an4 15.125 '· 

respectively. At any ra~e. ~ha sample• ac~ording t..o t.h1• 
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ln•en~i~n esbibi~ed ~he glide yield loss•• emalle~ t~an 

10 ... 

recording med1um, various, teats have ~een •aually oarried 

OQt by the ase of a magneto-res1st1ve (MR) hea4 kept. at a 

~lying heigh~ of so nm ~nd a ro~a~ion speed of 1 .Vaec 

and may he eollee~ively called a ~ert.ifica~ion ~ •• ~. 

Ao~~•lly, ~he ca~~ficat~on ~··~ inclu4ee a pos~~ive 
ll0du1a~lon ~est, a negaLiv• :modulat.ion ~es~, a mi••in9 

~eet., an ext.ra tea~, an4 a spike ~es~, al1 of which are 

•nown in ~he art. Such test.a.also aeEVe to evaluate t.he 

lhemal aaperit.y o! each u.pet..lc: :1:aco:r:a1ng aec1.11111l. 

Berain. each of iJle missing tes~, ~he spike ~aet, ana ~he 
ex~xa te•t ~a helpful to classify t.he 4•£ec~s into a 

aorreciable defec~, an uncorrectable aefe~, and a long 

de~ect.. 

Prior t.o eaoh t.eat, provision has been maa. abou~ 

twan~y-£ive of t.be 111agnetlc recording metlia wb~ch bave 

been po11•hec1 ~n t.he above-men~ionad aanner, toge~her 

w1~h ~wen~y-f1,,. ~npalished magnetic reaorcling me41a. 

Re•Ul~a of the above-mentioned ~es~s have been averaqed 

and aUllllea up ~qt ~be polished ana 1.lae ~npolished 

magne~ic recording med~a. Under the circumat.ancea, 1~ 

baa been founcl aul ~ha~ an average swl value o~ aefec~• 

on each surf ac~ of t.he polished mavna~ic raco~1ng media 

bas been eqttal in number to 9.5& while t.he ave~aga au 

value of tterec~a on each &Qrrace of the unpollabe4 

aagne~ic reaord.lng media has been equal in nUlllb•r to 
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14.4. In coapai-laon Wit.h bot.h Lhe ave~age au• values, 1L 

has baen readily unders~ood that a ~eauo~1on rate 0£ the 

def ec~• in the polished magnetic recording med~a ha. been 
. ~ 

equal to 41.70 '· This sht>ws that. t.he poli~hed magnetic 

reeord..lng 1'1t!d1a accordin~ t.o t.h.i.a invenUon az-e 

remarkably improved in the'11tal asperitz, as aompa~d wit.b 

t.he unpol1ahed magnetic ~ecorclinq media. . 1 
llhi1e ~h~• ~nven~~on has Uaua ~·~ been «eaar1bed 

in eanjunc~lon with eevaral examples t.hereof, 1L v~ll 

~•a41lf be poas11'1• far Lhose skilled in t.he art ~o paL 

~hla inven~lon inio p~aetice in various other manners. 

•o~ example, the machaniaal polished sq%face, namely, tll• 

aix%'0~ f 1n1•he4 •urface aay be f o:r:me4 on at least one or 

th• inner ana the aq~er peripber~1 sur~aees of ~he 

magnetic reeoraing medium. 

. • .. , •r .. 
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WHA~ ?S CLA:r.MED lS: 

recording med1wn, sa1d g1as1 substrate having a pair of 
. . ~ 

' principal surfaces ~ppasite to each other and a 

per~pheral siae a~ea eon~iguoua to said principal 

aur~ac•a, sa1a peripheral aide area bav1ng a s~da en4 

wall and in~e111ed~ate ~e}g1ons be~ween said s£4e en4 wa11 

and said priaclpal surfaces, 

a~. least one of sa~d ln~eX'lle41•te Et!giane and 

said aide encl wa.11 being fomecl by a selec~ed one of a 

11ecbanioal poliabec1 surface and a mirror fin1sba4 sur!ace . 

which baa a nrf ace roughne•s aa not. great.er t.han 1 P. • 

vhare Ra ls repreaent.a~ive.of the cent.er-line mean 

roughness. 

2. A glass aube~ra~e as claimed ia cla111 1, 

wherein: 

the Sll~&ca xoughne~s 1l& !alls wlth~n a Z"ange 

bet.wean 0. 001 and. 0. 8 P. •· 

3. A glass subat.rat.e as claimed in claim. l, 

wherein: 

the aQ~face rougbneaa Ra falls within a range 

bet.wean 0.001 and. 0.5 pm. 

4. A glasa a~atra~e as claiaed in claim 1, 

vberei.na 

~be surfac=e roughne•• RQ fall• wi~hin a range 

between 0. 001 anCI a .. 1 /J. m. 

.. 

.. ··: .... ·•···· 
·.'• . 

. . . ·.· .. 
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whereini 

at. 1eaat. one of aa.14 p.r1nc:ipa1 suZ'faoea has t.he 

surface roughness Ra wh1c:~ 1s not. great.er than 2 nri. .. 
j 

6. A glass subet.:rat..e as cla.lmad in- claim 1 , 

wherein: 

said int.el'lledia~e retlona are chamfered so t.bat 

rO\lnded au~tacas are £or:laed be~veen each of aaJ.4 

principal s~dac:ea and each of •aid int.enaediat.e re9iona, 

said rounded aurfacea baving a radius be~waen 0.2 and 

10 -· 
7. A glass subat.~at.e as c:la1me4 in claim 1, 

wherein: 

eaah oi! the Gide eftd wall an4 t.he rcnm4ed 

aurf acea bas t..be surface %oughneas aa is no~ gxeater t.han 

1 JJ m .. 

a. A glass aubatraLe £or use in a ma9net..t.c 

reaordin9 .. dlwn. aai4 glass subst~ate having a pair of 

princ!pa1 sur£acea opposite t.o eacb other an4 a 

periphera1 •ide area contiguous ~o said pr:l.fta~pal 

sur~aeas, aai4 peripheral ai4e area having a side ena 

wall an4 interma41a~e regioha be~ween sa.t.d •1cle .ena wall 

an4 sas.a principal aar£aces, wherein: 

aL leas~ one of _said in~enaediate regions and 

said ai4e ena wall is famed by a mirror finiabed sux-faee 

which has a surf ace roughness RJnax not. great.er_ t.ha11 4 /1. • 

whaze Rmaa i• represen~a~ive of a ~ffa~ence be~ween a 

max.ilnlll heigh~ ana e mtnimwa he~ght. 
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9. A glaaa aubat.rat.e •• claimed in c:laia a. 
vbex-ein: 

between o. 01 and 2 u. a. ... 

wherein: 

the aur~aee rauglut.a•• -.ax falls wi~hia a ran9e 

bet.wean o. 01 and 1 ll •· l 
11. A glass s\ll)a~ra~e as claiaecl in claim 8, 

wherein: 

said 1nt.ezme4iate re9ions are chamfered eo t.ba~ 

rouacle4 •ur~acas are fo.rmed be~ween each of said 

prineipal sarfaaes and each o~ sald la~ermecliat.e Eegions. 

•aid round.a« surfaces having a ralliua be~ween 0.2 and 

10 ... 

12. A glaas substra~e as clailled ~a c1aia a. 

each of t.he Clde end wall an4 tbe rounded 

sarfaces lau Uae aurrace xo11ghne•• a.ax 1s not. great.er 

t.ban 1 ,,. •· 

13. A glass substrate aa clailnea in olaina a. 
W.rein: 

a~ leas~ one af said 1atea.ed1&te reg~ona and 

aaJ.d side end wall also ha.a a sarf aae roughftes• Ra not. 

greater than 1 ~·where aa is representative of th• 

oenter-line lllean ~oughn•••· 

14. A glass aubalra~e as cla:laed ln claim 13, 

vbere:l.n: · 

.. ·· ................. . 
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~he surface ro•ghness Ra £a11• wit.bin a range 

bet.wean O. 001 and o. 8 p. m.. 

15. A glass subs~ra~• as claiaed in elaim 13. 

•· 
' Lbe au~~ace rougbness aa falls w~~b1n a range 

bet.ween 0.001 and o.s -·· 
16. A glass subst.rat.e as claimed in c1aim 13. 

vberetni l 
t.be 8\lrface roughness Ra falla vit.hin a XaD9• 

bet.ween 0.001 and 0.1 µ m. 

11. A 9la18 euba~za~e aa claimed in cla.lll a, 
whereln the surface .roughness llnaaX falls w1tbin a ran.ge 

bet.ween 0.01ancl1 I'• while t.he surface rougbne•• Jla 

fa.111 vith1n a range be~.een o.~Ol an« 0.1 ~·· 

18. A glaes 1ub1trate as claimed in claim 8, 

wharein1 

each of tbe principal surf aces baa ~be aur!ace 

roagbnaaa la aot. vreat.ar t.han 2 nm. 

19. A magnet.la recording medillni bavin~ t.he g1asa 

aabet.rat.e cla1me4 in clai• 1, coaprising a~ least 

.. gnaLie 1ayer fo:nie4 on tb• glase suba~rate. 

20. A magne~ic recording med1ua as claillled in 

cla1m_19, aa~d aagnetic reeor41ng me41mn being operable 

in eoopera~ion with either one of a magna~o-realat.lve 

(HR) heaa ana a giant magne~o-reaistive (GllR) bead. 

21. A aapet.ic recording medium as claillecl in 

clai• 19, wherein s&J.~ma9ne~ic layer ~ncludes co and Pt. 
--------··---

...... - .. · .. · •. ·. · •. --··_ ... •. 
'. ·.·.· .. · . 

·.:··· 
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22. A me~hoa of ..anQ!aa~uring a ma.gne~lo 

recording mediua Including a glass subs~rate having a 

»•ir o! D~ift(!iD&l aurfaee• and a siae end eurface. 

compr1s1ng t.be st.ep• of 1 .. 
i 

f Orming a aide en4 wa11 and in~ermed.tat.e regiona 

on said aide en4 sarfaae, said 1nt.armea1at.e region being 

itaalt.lone4 bet.V9•n 1aic! sJ.4e end 11al.l and ealCI principal 

Pollablng t.he glass subst.rat.e ta p.mvi4e a .mi~~or 

f lblabe4 aur~aea Oft a~ 1eaat one of ••14 in~zme4.late 

~glons •ml sa14 al4e ena wall and t.a ~hereby avo~4 a 

t.laema1 asparlt.y. 

23. A met.hod as clailaecl :Ln claim 22. wherein: 

t.be airro~ finished surf a~e la f orme4 by 

..-ahani~al poJ.lsbing. 

24. A ... i11oa as claimed in cla.lm.23, further 

· coap1:ialn9 t.he at.ep of, 

Cbantf ertng t.he iD~81'1Ded1ate reg10D8 t.O provide 

.zoun4ed po~~1ona batvaan aa14· p¥1nalpa1 aarface and ••~4 ~ 

.lnte.caedi&le region. 

25. A met.bod as c:laime~ in claim 24, where1n 

••~4 roqo4ed po~ions have • raaius of 0.2-10 mm. 

26. A g1ass sdbslrate for Q&e ~n a magne~ic 

zecorc!ing •eGJ.um, aa14 glass subet~a~e hav1nq a pai~ of 

principal surfaaes opposite lo each othar and a 

perlphera1 •ide area oon~lgaous lo sai4 pr~nc~pal 

surfaaea, aa14 pezipbe~al alcle area havtng a atde end 

wall an4 1n~ermediate regions bet11een •ata s14a ena wall 

. . . ~ ........... . 
. ··. ·.:.· 
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alld ca1cl prlaolpal aurtaaes, 

a~ lea.a~ one 0£ aai~ in~eaae41at.e re9ions and 

sa14 sJ.4e end "•11 having a mirror f.1ni.sbe4 au:cfac:e •. 

} 

) 

' . 

... 

,. . . .. -·.··. 


