
R!t'RFORC'l'D CT.A.~S SUBSTRATE 

The in.veneiou relates to glass S.~bstrates mor• particularly use4 3S supporcs 
bl th.a prodq.ction · of .. da.~a storqe units. The invent tun. mre pa:rti.c:ularl.y 

.r . . . . 
,-, ·re1at•.s 'to g1aas ~n1bst:ates ·a the:=fo"m of d.:l.sks lliore part1eul.atly used aa 

•peripllei;al ". memori~~ 1n t.he d.~~a P;ocesslug· field.. Although cb.e invention· 
j.s not: Z'e1Str1c'Ced to t'his applicatiOUi it. w:l.ll ~ dHC'ribed wtt.h ref er'-la.ee 
to the 'PT.'oduC:tion of ba'l:'d. upet\c disks. 

A hard matcet.ic di.st: 15 gen~aAY. coaatiC11t.ecl }?J a auppo%t element worked in ••!!h a way that it: is shaped ltlte a. cen~all.y perfor•t•d dist. On said ditk · 
can 111 parr:1.cular 'be: deposit.eel.a s~i:tu, of .thin 22gn~etc f111ls used for· T:he 
stol'age \>t data •. 

'the d.aca ar·e recorclea and raed wi.t:b ehe a:ti! ot 012e or 1110.te rea.d:i.ug beads, 
wld.ch ara p1ac6d ab:We the d!sk. '"'iltlst: ·tb.e l,attel" perfoi:tDs a 'C'i::>t.aey move-

. 1::unu:. Ili order to· .obta:r.:a· high. perfon.aace da.ca · reading, eb.& ~••ding b.ead 
lllU.S~ be as close IS· po.ss1ble to t:'he .·disk an'1 the ter.m contact re.cordi.n.g 15 

uee4. nus. tbe signal. detected: b1 t'.b.e ltead. d.eere1••• expcn1ea.ctally Whea 
·.t.u altttude 1.ncreases. Hareover. mdern.· r@qu!.re;:1un1t.s ~uJ.re e @ver larger· 
SEOraae dens1i:;y. so ·l:hac··a &1ve111nforma:ion. t.s seorad. on an •ver smaller 
aurfa.ee.. :tu ord•J: ~o eueure the. :t~ad:l:ag of daca recorded 1.n.. this vrr ~ ne 
cH.:stance separatt.n• cbe di.sir. from ~b.e re.ad!.ug 'head must 'b9 very small and 
n.aae!y below 300 ADgst:roas. 

Subeua~ea for producing bard m.Pettc d1sks are 11:1. particular described in 
tts pat:euc s.316,864:", vhue'··the· &~bacraces ue· oi atum.tntum. 'flds docUJ!lent 
.iso desert.bes a11 .~rtaa.t··asp~ct._ot.- auca substtal:es. ua11ely U:ey llm&t 

oa17 h~ a veey· l..f.Jd.ted '!:o\tgb.n.esi·. · 1'b1s doctt111ent. 1Dd1caces rougbn.ess 
val.aes. whereof tbe .Ra 0% averace roughness i.s ~tween. 100 aucl 300 Anggcrou. 
l!loclern. reQa1.:t1!lumt•• linked for 8ll 1.n.Creasi:ng scoras• need au tb~efara e 
ever SrnalleJ:' d1stance hetweh the disk a11d. reading bead, eorreapon.d ~o a -ta· 
below 30 Augstroaas. 

A.t.i:hoa.&h tlie req,'ld.raeuta con.cent:lll1 the storage capacity of ·hard 111apatic 
cli.slrs 'lteeolle i'D.Ueasi.'Dllf savere. aener t"~C\U'i~emeut~ wlJ!.ch 11ay appear 
JNaradox:J.cal. relates to tlae 4f.m~11don8 ot sat.cl di.eks. .nus. 11111.d da.ca 
storase uits aa.s~ have a 111n1n111 merall stze and also a reda.ce&t wvi.gbe. 
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. These rec1a:l.rements are UDk•d on the OH hand. fai=. tbe 1Dereas1111 raeecl of 

~'Cabl.e a'lld. therefore sn.tl a~d ltr;llt st~•••. ~:ts. The devel.opaenc of 
. "port:abla data pr:ocEltfst.ni toola ·and sofware · requ.1,;1:i, larr&:· si:oeage capac.:. ; . ' . . . . . . . . ~ .. ~ . . . 

i.t:i.es form che bas::.s for thi.s. r_eq,~re211a1:. for 1acreastng the data aeorage ... . ~ 

~cit::l'• 1e 1a Blso. ad.vauta~·~us ·CO be -~le. to ~~e.sav~ral ha:~ 111asnet1c 
di.eke tn a ai.ven sp•ca ~ ther~fore ta hav~ ·.~ubs.t~~us ·..,"'it'h a redu~ed 

. . 
· thi.~boss. 

·Ali aiu:ldJu.a subscrace c.auaot ~ave a. i:SicbesJ beiov 0.6 llli"'md at tbe Sa@ 

time t'he · ca.ualicies requ:ed. for: fot1111D1 a hard dl.sk. D.Uety rtg1.di.ey and 

·res!.St:allee ·to dama.se vb.an. cb.e 'teadb1g ·head strt'tes aga:!.n.st the di.ak. 

Zo obviace ~b.ese diiadve.~ases a.:id ligheen .and possibly. reduce· ~he thickness 
of such• •ub&cr~ce,. it ie.prcposed. in Europeau.patent appltcac~on j79 399 .· .. . . . 
to prO.dUCe the .. same: frO~· class •... nus. cOD.~~~tiOD.al glass ·COllpOSi~10D.S· bavct 

'bea used mcldns it. possible tO·:·obuh.• float. glass of the ·'bu11.d:t.ng or c.ar . . .. 
eype. 1'he float ,;las~ ~s obta1.ued 1n. ne. fom or a· rtbboa, : is Chaa. trans­
!'onaed i!lto a sb.ee~ ud. fina!J.Y cut. and "&Qi;ked into dis'ka having the re'tld.• 
a1ta d!menstous. Tb.a d.1sta are then polished· to obtain. the d.es1red thicbess 
and rooshness. 

· Xz. has been found dur1ug t.escs ·tha·t these gt.ass subst.races are subject to 
c!:i.ff.ereut disaclvantilges 8.nci conseqneiid.:r are· n~c sattstactor'Y· for 'tb.e produc­

. t:i..oD of bard·-u,pe.rtc ciiab.· Iii part!.e.titar • .'tb.e surface of sudl noa~ atass 
sub:a~acea t.s subje¢~ ~ · a stp.1.f!can.t .1.oss of· .. tl.k&Uis . an.cl iD particwilu . . 
pou.se1.ua or RcU~ anci e•HutiaUY tile 1011 &!rppl1.ed by chell1.ca1. t:aperttts. 
Tb.ese alkali.a Jiave prejUicial effeCC8 Ofl tb.G JD.agDet.1C fllms deposit.cl Oil 

the eube'tra~e.s. thus, 1t. wou!.cl &PP~. ·tha.c the ·iaictug out at. t:.b.e. alkalis 
iato clwse fi.li&s causes ~· destrt1c't1.on: of ~be· recorded. data · o\rer a more or 
less shoR ~era. 

"the abjeee of the 1nvenc1on ~s 1:0·abvi•t• 'these clisad.Tan~ares a~d ccn:e 
.·par~cUtar1y form. substrates· used u s11PPa~t·s 1il the Production ot data . : . . 

st:orae• 'Cadca. such.•• 'bard ·111Qnetfc rlis'ks •. which perld.t cb.e storage of 
1•C'S• :l.ldoatacS.01'& .q,uau.~1.e1.es mul vtltc'b. ·have limited overall · d1.m.en.sioua aa4 
wdgh~. 
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the t11vent:ioa. is also direct~ ·at subscr~tes ba:vi11g_ satisfactory ~hez:Li.cal 

&n4 111ecllU:Lcal st1:e11gtb. eharacterl;stics and w'b.1cb ·do 'Dot suffer fro111 c'lle 

d:i.sadvanta~es. ob~e.r:vad. 1Jl co~ect1cm with tba aforeineucion~d floa~ glass 

sv.bscrat:es. 

this objece 'ls achieved accordtq to the · 1.nvl1111.cf.ar.t by a stass su'bstrate 

:l.lltend.ed f'or Q90 ·aa ·a aupporc· 1Jl cACa. seorag• UD.i.ts. t:etntorced by _surfaCe· 

i01l ezchan.ges -aud Whose u.trf.X comprl.ses Cb• con.s?:ituvn~s st"•u !lerai•a.ft•-r 

ill tb.a following weight. pr:oport1ons: 

the sum of t.he axid1H s102 •. A12~3 md.. Zr02.-rftla1n1~f· equal;-~o or below 701. 

said ~ompos~~ion opc~onal.ly 1nc0~rat1ng ~he ~~des Bao a2d/or sro ~ 
p;ro-porw:.tou 11:-s ?lg() • caa ...... aao ... SrO ~-Z4S. an.4: th• a~k•li,11a =.des arf! 

1nuod.11ced 1.n the f.olloWiD.g velgh~ perceutages 0.22\S 1la20/lfn2o • XzO ~ 0.60. 

The gluma):1»g li&trtt•s. of tb.a. aa.bsttaCH· accordill& to Cb.a. 1.n.vation adva11.~ 

t:as:eously coapr.1se t.be OXide ZnO 1.tl ·a veigbt Jn;oporr.1.011 · 'below 10S aiacl pref­

eratt1y bel.ov 4S. ··tbJ.s ox!4e is able to improve thQ hydrol)'ti.e resi.s1!anee9 
. . . . 

wlthout i.Dc:reastus. tla• V1Sc:os1:r:y ac 111S1:L tentperacures. 

_A subsrrate produced fioill oaa of,. tll.e co111pOsid.cus 11.ited h.ereinbefore and 

1--h:i.Ch has dnderaone au ion acb.aqe. oatt1c'lilarly \11 a cb.eldcal t9111PGrl..nS 

=eaaae11.1:. 11 cau be uaed a.a a supp0.rc· .tor prgcla.dtlS ·a daea. st:ora.ge aid.~ a'lld. 

more parc'i.eulariy a ha::d masutic d1.sl'_. thus.· the 11ecbanical res1.stauce and 

tile c:lleJlical or bYd.rolvt1c: resbtan~• ·obtained &re aid.table fox sucb. .ns~s. 

Horeovar. as has bee• stauel berain.before1 there a1:'e· al.so roug~ss · cou-



straia.ts .linked Vlth the ·very high .~tatio11 :SP.•$1• and the relatively clos'e . .·... \ 

posit1011iug of the. :r:ead1Ds b.e~~- :t~e 'teq~remeuts ·being .l.ll la below 30 

·Aqs1;ro~. . . ... ... ·'''°':*". .. '·.. . . . • •• .s.·, ... ~ •. 

However. 1.1: 1s possible on c?ae ~aais o~ procedµr~.s .. bow. if,\ the glas,s indu-

. stry to transform a g~ass alleet._ obt:ained bf. ~'be ·~ilt. .p:i;ocess i:ato a. oub­

·~ral:e sati•f7i.Dg t.h.e cl1ffar.~n~. ~olerances •. 'lhe•• procedUTes essf!11~iall7 

consist of· cutting. drflHng ~ud wo~ldng scas~s perfol:1ned on the edges . . . . . 

(or •cl&ing). Th-s$e are foll:iwed by con.veut1onal pol1shiill Rages u.stn.s 

•eclaallical means, so aa to be able co obtatn. ou t'lle .nne hand i:h.e deatred 

i:liebesa an4 oii the ctbei· a .r:ou.ghq.ess with .. a la below· 30· Angs~roms. Ii; is 

al.so po•s'tble to b'r:tns about a . t1l11.shin.g riollshills. so as. to sive a rough-

·:iess neh a Jb., below 10 Angst:rom.S. ~ .suc:h· a. Poli9h:1n.i. can. optionally cc:nnbine 

severai mechall1.ca1 azt.d/or chelliical ~li5h1us sta~s. 

111. a var~aut of the 1uvent1on,.substrates are.pr~uced. by a pressing or 
110uld111s Bathod, a. J)ad.sou being broucht iuco e w.ou.14 o,. press g:lvtng 1.t 1!he 

des:ired S!r.ape. I~ is tb.ezi possible ta carry OU.~ the di!fereut polishing 

·sa1es. 

Tbe 111.veation also ptcv'-4es for o~her methods fo~ producing ~\e1e substrates. 
A..a.ov.-11Jld.tac.tve 11st of sbap1n1 proc:esaas vhicb. caa b• Hed ts g1.?eD ·bud.c-

. . . . 
afteri rol.U,ug, downward ai:tec:c:binz or drawing au.cl eucr;ina up vas'bera. 

111 a var.Lane of the invauu.on., th•!.' gl.a•• aubstrat:es has ·a utrf% · coaprisiuc 

~he follow.ln.s con.st:Ltuents in di8 ve1.glit pro~rd.ou Siven .herell.after:. 

SiO z £5 - 651 

Al2°3 s - 2o: 

8203 0 .. 51 

NazO 4 - 12: 

~o 4 - 12: 

KiO o.· .. ~ 
Cao 0 - 81 

z:o2_ 0 .. 6S 
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~eordi.'tlJ to a ,ref•~red fom .. nf t?Jia variant; t'b• o'Cide A12o3• Vb.tch 1s 

advaDca1eous tar cbe chemical ~~•t•~~nca. has, a~ overall co•teQt above 10:. 
It ·also. make.$ it -oosd.ble. t.6 f:racre~ae the strain poiae· toJ:e?'ature, v'bleh f.s . ,. ·- . . . . 

an ~n.~eresct~ .fac~oT. pa~~cula~ly fo~ pttrioriU:ng c~em1cal te~et'i.ug at 

hLgh cemperatures. 

Tb.a conteui of z~o2. w'b.1.c\ 18 8 difficultly ~-ltahle el~~at. 1e aavant•ge.­
ous~y .. belov s:. 

1'he oxid.e B
2
o

3 
is ouly i.u'lf01're.! to a .11tif!ed extent ln ~'h.e 111.cacha111cal an.II 

cbQn.cat .prcrparctes _,f the glassmak.:1Ag uti-~ It· ·also ·has the advantase 

of. redueiug tbe ·vtscos:f.~ at eteva:ed r.ampera~uu.. The 1203 content is 

advan~ag~oasly btcveen .o a:1d 3: ·anit:preteraoii bel.0. ai .iu. order t:o favour 

tli.• homoseaeicy of the glass._ 

Si02 45 ... 60: 

.c\1!03 10 - 20: 

B203 o- J: 

~~o 4 ~ 121 

~o -~ - 1 ... --· 
tf gO 0 - s: 
cao o- 81 

zra2 0- SI 

the' Sbla o~ the md.des Si02··. A1203 ad z~2 reaa:laia.c 1!.qllftl to O:' belott 1os. 
·snd coapos11:'1ou·op~i.onally i.ucorporatt.111 :be O:irides :B-8:0 and/or S.rO 111· pro­

. po-r.:1one "lU ~ ~gO • Cao· + BaO .... SrO ·'S 2~1 and ~9 alkaline ortdes a'te 

f.T.n:rodu.ced. i,JI i:b.e following \Odght J'erceutage.$1 0._zz··~ Ne,_Of'tia.20 + ~0.~0.60. 

ne overall eon.i:enc of al~.iD.8 eart) ele.men.~· :1.•. -1ii~atn'911 •ufficieatl.7 

blah so t:hat: a 1ov vt.scosiey ls· C?bti.:1:11.ed. at a bigb ~O.O•rature. Tl:d.a ts •ore 
. . . . 

part;1.cG.larlT of 1.il~erest vlaen ~'Ile glass .is obtai.u•d 'by tbe float process. 



sition.s.. Bao coutri'b~t•s t.o i:ha. rild1~ceion .of the ,,hcost tj' at bil'b telllpe~­

a~ures. It also reduces dev1tr1f1~-t1oa ~1.sks. ?taO and SrO increase the 

'byd~Qlytic ·resis~Allce+O.f elasses .• 

"the . can.tents o~ the alblille ~des !fa20. ·a11d K2o are ".fr:om ~he· mola~ staud­

·lJOi.U._ advttr.qeou.s.11 close 1:0gether. %bus, tl&ere 1S. the~ a lll1'ced. alkali. 

. phenomenon, wlli.~b. ·l.~~s t.lle· s~face: lliisrai10.n. of allcal:J,~. the mi.grat~oii of 

.. .":Lons 1.s ·'a~eai~ clect"eaeed Whea ~"20 u4 JC:O are present .:Ln roughly eClu:l.val.enc 

mo1ar qUant1.tt9a. "lb.e surface . I ta1:e .~bta1ue4 a~.~el' %:Oil eXcbauge, t, e.. fol'·· 

ex~ple. aa. a.Diane• of sodiu ion.~· ~.er ·a: ·11llited 'th1ct.au1, cau las'- ror· a· 

ions t.111le due ta tbe:ziwted altai1 effec~. vlli.~b U.11.U:s tbe ta$.gi:a~1on. of ioias. 

Accordi~s ~o ano~her·var1aa~ of tho invenc1on, the glass substrate has a 

"llilti;ix.belong:Ln.g eo ano~~er fUlily, contain1ng the. folloWi~g cons~ttu•nts in 
che follovUlg weight proporti~s: 

'l. ~ 

s102 4S.- 631 

A12Q~ 0 - 18:t 

Ifa2.0 4 - 121 

x2o 3~5 - ~ 

M:O 1.- 8% 

cao i -ui 
Zr02 ·6.S - 20= 

!'or i:b.1.s glass··tD1ly. -z~1 su.ea a$· a· etabi.l1ze~•. ·.To·. a: c:er~a1n exteut 
.. di-ts· os:!.de t:ncraasas . t.~e chem::!.cal. r11s1.st·anc4 . Of t:lle . Sl.&H · ·._4 ai;ds Cbe 

.i.iac:reas~ in 1ta annealing temperat:U:ce. 'l'b.e zt:02 percea.t1tgt .•ut lien; exceed. 

:to:. oi.'buwtse me1c111g wul4 become coo d1.ff1.culc.· Althoqb this ox:tde ls 

Uf!1cult to nlt. it: affu• the advan.tqa of mot tncraaat.Di th• vlscoai.ty 

of cb.e glasses a:ccord:lns to the 1.nveuu.on ·at. h1sa temperat"es. Tb:ls avoids 

che i.nt:r~uctl.ora uio aa:td glasses ·at· m:i.des· :each aa .·Bio3.- on• of ~osa 

ef~eccs ~a r.o redace ~he 'lliscosit1 of tha glass, or increase tile coQtent of· 
. . . . 

alkalt a:Le on4es, 1a-b.1.ch ha1'e. the aam.e · eff eC:t ~ 

"lb• gl&saea accor41.D.1 ~.c~s variabe of tb~ 1nverar.~Oll can aiso conca!.u 

al.tild.n•• wb1cla suvo• a si.1d.lar fmicti.on 1:0" that of! sti!:contue oxl4ct. ne 
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aittm.n:& iacreasH the ·claem1cal res1stauce of tbi~ cype of glass and aids the 

raS.e~ Of it11 sr:rau pQ111t. Baveirer. it 1.s a 41fftcul~ly aelia'ble oxtde . . . . . . . 

la an. ov~all iaan.n.er, the me1ttag of ·the glasies ac~ord1~s eo tbi• variant 

of .t:he. luvntion_.z.:-emai:i.s. vi.thin ac~iapt~ble .. te111per.a'ture. I1satts. for a produc­

t:'l.an. accord:f.ug to the float p,rocess. pro\."1de4 t'hat the stdll. of the oxides 

. s102• · zr02 ud·:llzol- re111uD1 ~Clu•l T!o or below 70~• The ter:a acc:epca~le 

1111:1.t• 1a understood to mean that tlle :tempei-ature of. t:be glass cotrespondin.g • 

.· to. 1og 'I • 1 .. 6 does D.O.C. ex::eed approdlLIUly 1630•C and proferably 1'90•c. 

lri tba glanes 8C:COJ!'di_ag-. to th• invention., .. tlle S\13 of the oddes Zr-02 @d 

~o3 is advmtageoosly _equal to or aboVe· s: ~cl 1s-J>ref er•bly be ewe en .. a ad 

22X. The!~ ZrOz conteat.ti aclvautageonsly .,.tween 8.•nd lSl. 

'the preferrefl glass com~odtt.Cn.s accordiq. to tliis: ·varU.llt of t;he 1D.V9tioU: 

·:tncorporato. di• fo1iow1Dg corise1~ue1:1.t1 in · tlle \lcighc prc)pott1~s given. 

'hereln.atter1 

Si02 
Al2o3 
li.a 0. 2 . 
·It 0 z . 
tlgO 

Cao 

Z:Oz 

45 - :59S 

0. - 10% 

4• lOX 

J.5 ·- . 71 

l - ii 
l - 121. 

·.··s - 1Si 

AccorcUng to a pref.ned var1ant of · tb.e · iuvenciou.· . t'h• surface ion exchaqes 

ara obca1.lled hi-a no3 bat:h perii~ti.!ls an ex"Chai1;e of socll.Ull 1.011.s in pot-

. ass~- ·.1.mus. . ... 

In a v.artat. ue._1s· ~de of a 11l1Xed. bath, i.e. a ·'biith coata1niitg several 

types of alb11n• ions, wlde'b. pumJ.t1 a malt1~1• 1on exchange. 

Xu o~'her -r.tr1.an.1!s. ~he chemical teQertr.t1 can. be activated by externa1 

fac1:ors am:h •S .tbe creation. of mi elec.tz:i.e f1eld: or the Dresen.ce af ultra-
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soD.1.cs. '?he cb~llical tempering can also be ca.bined wtth a tbermal pro­
trea uie1u:. 

.. .. · ~ . . . . ... 

hDDl the ecoaam:tc stau~~17_1:, :1t. ts .necessart· ro_.perfo~ t'he ehem.leal 

temped,q as rap:lclly ·a~. possible. '. : '.fh!s , tempertD& ti.me is pl'efei-abl.y belofit 

l5 hou.r11 an.d even. JllOrE> pr•f~r.abl~ . !'9low .-7: lious •. The. t~erius t:easperature 
19 advantageous~ betw.~e11 400 and .52.0·~. . A ·t:empe~J.lig p~rforme.d under such 

condic:tcn1a lead• to a ru.ptura llOdul.as 1i1 aD.n'ular bendi.ug a~ve 500 llPa and a 

~i::iug dept:h of ac least H .icrotia. . . , 

?"e.m:per1ng performed in this way' has a double func:ti~i:i.- 'It .. firstly retuforces 

the chemic.al. raatst.ance of che s~bstr_ate,. clie bydrolni.c attacka.bilit:.y .of 
·1:.he. tUpere4 sa.bstz;.a1:e. decraasi!\C~ ... s·ecoudl.j- ~e111ped . .ng. ·P~rid.~s a· mechanical. 

retnfo~c.ement of me s1:1rtac.e. ..It. b,;t-nss abou1: a •urfaca· r~tnforce-elit. ot 
·Cb~ intri.us:i.c properues of the. nbst.rat~ if.n'ked ,dtll its ~nposi.tion. Tlds · 
is of great: inter••t. and. .alk~.· ~t .· P.9.aetblt .. to .obta.t.n a, ~attafactoiy sechan-

1.eal •trenith. partic~arly a resistance to ·bendini, sb.Ocks: and crushing. 

e.g. du.a ~o cha read~n& head. 

"rhe ~uvencors haya also revealed the ~easons tor ~h•·breakiug Of· hard mas­
a.etic dJ.•ks perfontins a high.- aireed rotarj' m0vement. · Dv.ri?J.S the drilltnr 

an4 wo:ki.q. particularlY of th• tJL.tenal bole, uny .def ecta appear: ill areas 

.Which •r• d1fficult ·to wo:tJt.. %Jlarefo~e chem;Leal .. te'illped.111 retuforcef l:he 

.._,rked edges of the subscrue~ 

A nl:Hstrat'• accot'd:i:4g co ·Che 1.D."RGt:'l.on ••t1sfies ·the 11e.ces.sar.t cr:lceria to 

pendts S.ca use as a support in th~ :prod~cuosa ot a har4 naapetic: disk. 
. .· ·. . . . 

As a rau1c of tla.e co111.'bu.'attoa. of cbc COBPO•:l tion and tha chelncal. CGmpU-
. . . . . 

iug. opttonal.l.y assoC1at:ed vU:.ll anocb.er J>r1oi- aea~en.t, cb~s leads· ·-co u 

_.8(luate aecbanical. res1stauce .o-r.. strengch, ·.oli. th& .011e band· on. i:'be s1srfaee . . . .. . . ... . .. . . . ... 
in order to withstand che. crushing ot tla• t:eacfing 'head.9 and on t:b.e other oii 

die •clges, pan:1c11larly ~h• 1u~r edge, wh1c~ ca~ ""-d1.s.taad tb.• hlgh -co1:a­

c:1oa •Peed.a. I~ also has . &Q adeqn.a~ chemical. !es1at:~11CI!. aud iu part1.cu1ar 
a hY*olytic resist~mce e.nsurtq a p.tre11ll1al1~y ot . a baid m.agnec1.c diek. 

Ot.ller 4-t&Us aucl teatur~ cf t'lu~ 1nv•t~11 ca~ be gathered frma t'he fo1lov-
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i.llS desc:rtpt1osi of exenrpllfied sub~t-t-ates ac.cordinr to t.'fle inv•at1011 and 
' . -

-tests perfoRed. The subatra~es pi:oduccd _are- dls~ wf_th an. uten.l diaaeter 

o:f 65 lJll.a .m tnurul dia.aeter of 20 ma and • ~htckn•ss of. 0.63, -· . . . . : ~ . . . . . . . . .... . . . . . . 

~ chos~ coarpcsitious A. B and C -for product~g the s-ubstratee are gtveu 
belov _as pe.1:'ca11tas~s by wetg1't.1 

.. 

A B c 
St.02 5l.6S 48·.:>x _S4.6S 

·Al_.203 10.0S .. 14.8~ 3.01 

8203 l.2: . 'Qi 0: 
lfa O 

- ~ '-~ . 5~3i 6.0: 

1(20 6.21 6.5' 6.9: 

MgO 4.21. . 1_.s: . 4.2S 

Cao 6 .. 8X 6.6~ 3.54% 

SxO 1.0: 7.~ 8.0S 

Ba<J 2.s: 3._,s:. 3.as 
Ziro

2 
1.oi z.os 10.DS' 

'?he com.positions m:e melted _and tt'ansfo:rmed i~t.o class ribbons according T!O 

t:b• float p~ocesa and then 1nto-s1ass sbeets. Thu•, th~ substra~es _are 
. . 

ob'Cd.D.ecl by c~~i.llg, working .and._ eb.e!l iioUsb.1ng... Polisbf.ag i.s performed by 

cauven.t:1.cta.al. mec1la:n.1ca1 a.e:a.uit, Go .is to give a rougbntH with .a la below 10 

ADP~. n1s t• tollo11~cr. bl" ch-1.ca1 _urizperiq tn --po:asai.u Dlmte 

(D03 ) bai:b-

'l~ · f.s interes~iD.-s C't noi:e that th.9 ~01apoa~t~oa.s bav'e. b.i&h srrau· point !!emp­

K&l:uzes o~ approz:i!Jatel7 seo•c, so cae tempering can. take place· •t a rela­

U.ve4' bigh cempuature. the _chemical tempertii:g is -more eftec-c:ln on apprc­

achll2g a temper~ture 'e.loJe·ti>.1:.b.6.·suain X>Olut. A higher te11peraiure duH.ns 

t..Peri.ns makes :i:c poeat.bl• t:O obca:in . the laitet:' core rqrldly. "1&118l: 

_ recaining • 111.sh •mf ace sc".'ess ~aud/ or a l:d.gb 1oza exchange depth. 

Otller remarkable ·.valu.es of th••• com11os.i.t:t.ous £• also of ta~erea~. 'tb.ua. 
~eae cowapoa1tio4S are .clloseu. for. shap1Ds accordi.D.s to tlle floa~ process. and 

mast: conseqa.eu&:q •~t.1.sfy the requfremente assoc:ia1:ed. t'berew1~1'· Yi: u· tia 
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part'.t.eul.ar a quest.ton of teaapa~at~Cil• correspo~~1'.l& ·to tb~ Vi$co_sities 

raqui:rea dur1ng the mel'CiD.I lo1 ."'l. ~-· 1.G· ancl. durtDs tb.e eatey 011 the tt11 bath 
: . : . . 

log '"'I .,. 3 • .5. 11.le c~ttesp0udia4_ tanperature~ (If the _chosen. C0111l)OliC1011S ·aTe 

giveu be1ot.r: 

T(log~ =a l •. 6) 

T(lor;"t .. 3.S) 

A 

l.5S6•C 

rn1•c 

a 
i;a1·c 
11~3·c. 

.. ~ . . .. • . '. 
Ttle 11qU1.dus ~empa~at:ure.s of the compositions are: 

- _.A : TLiq ~ lllo•c 
- B s 'IJ.~q ~ 1180~C 

-- c : TLict • u1o·c 

c 
usg•c· 
ua1·c 

As 'these tallP•t•t:ures ar@ below ',t(J.og _1'} • 3._Sl,, ~he glasses can ba obtained 

'by the t1ozt process Vir.boat any d~tt1.f 1ca~1011 ~~sk. 

!>i.fferea.c te&ts maldng it poss:l.'ble .!!Cl euract•·d.&• the m.echan1ca1 s~~ens:c'll 

and al.so t'b.e cbellical res1s~auca •. wra perfonted: oa the ·.sabstra~es as d•S­

cr1.bed. here1n:bflfore.; 

· 'the 'ft.rs~ ces-c pedonzed nlat•• to tae ther'lial sbock · res1.stance. TM.s test 
. demaustrated that: ·tba aubstratu~proda.ced. accordi:D.g 1:0:.chft in.ven.t:!.on. are 

appn>prliace "tor the ueataen~s ·wtcb chey .muse sa.bseqwmtlY' underso·, e.-1. 

diJr1ng ce 4epoa1.t1ou of •pei1c f.UmS. 'Duril:lg ·test. the a1.1.bat:rates· resia• 
. . 

Anotb~r ces~. alread:Y mauciouc4b.ere1libefore, c~~sts-of-rocaetug a aub­

sc~ate at a high spe@d (7000 co zsooo ·r.p.11~). 'the substrate$ accord1ng to 

che illV'fttion satist1Ad ~ll'is t.se •. Th• retnfcn;cemen.t, particularly of tbe 

~dges? obtained af~ar chelll1cal te11t11ee!~1 1s oConseciuantly satis!ac~ory. . . ~ ·. . 

The fillal. ••chan1.cal. cest perfonad co11s1sts '.of u. mmalar beucl1ng. ?be 

'Cest1ng devLce ts· c~st11:~td. ·ou. the olie. hand.. bf' a ·d1mate'r 55 1m1 llollav 
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cylinder. on .whi.cb 1.s depoSited COJlCeucrica11y the su'bstr~te a;acl 011 the 

otb.er • d1.amet.er 30 mm. hall.ow ey1111der, vh1ctl ts .supporced 1D. bea.d1ug Oil 
~ . . 

the sub1crate. The latter cylinder is also cou~eneric.vttb ~••pect to the 

other ~l~meuts. 

"th:ls t.esc wa~ J)~doJ:Uiecl- on the· substra~es ·acc~n'!d!ng to 1:he. f.Jlventton. vbich 

had. un.d.er&one cbe111c11 tempering.pr~eeas•s ot.d.1tterent.d1Jrac1011a. lt ·vas 

also perform'1d oD. .m unt:egpered su'bscrace. 

the results of. these ~ests are c:ompared 1o-i.'th .tbac cbtai:.ecl on • subs tr: ace 

tiht.cb bad ui:ldergeme a cb.amcat· ,;·eiapertns and ~o•e ~ap0st~1oa .u of tla• 

·soda-11111e-s'il:l.ca ~ canVent1.oually used for· the float. process. TUs 

subsC~•ta has an exc~s1ve alkali sal~tna: au~ level.for. sati.sfyin.g·the 

reqilre111eucs ~O~ use as a auppor1: in. a hard -1'1Ulgiun:1C dJ.sk. l~s modulus Of 

rgpt:ur• in annular bendJ.ng or !t,s. surface nrai.ll or st:res9 ar~ c:Ons1.clered 

SaUSfactoty~ so ~hac tbe llOd.ul'QS .Of l'llPtU9 cau· serve as a refereuce. The 

Pieaen~ requ'l,rem.eats for· tMs ·~e:·at substra1:e •~•·an ueira.ce 1rl0d11l111 of 

J:QPt:m:e abo•• 240 MPa w1t.b. a mnil!Wll value exce•dins 150 ll!a., 

!lat:m:e of substrate 

C:O.,,Ositiou A.·· 

Collposition A. 

Collpoeid.on. A 

· C011pOs:l.t:l.on B 

Ca.posi:~ion 8 

Compositicm C 

Composttioa. c 

. . . 

~cal tempertng durau.on. 

and t.emperature 

10 .. ~911Pertu1 
• h., ·soo•c 
1·ii. soo•e 
4 h. soo•c · 
1 h, soo··c 

.- 4 h, soo·c 
7 b., soo•c 

Modulu1 of. 

rapture li!& 

117 

396 

601 

380 

571 

- 390 

560 

can. ba fetr a duration. l.ess 1:hall 4 hOura !.S ••ti.•facco~ f'ar ~ii . abo11t 

die 4eetreel lllechAntcal scren1cb .. 
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In 'addition. Che depcb of tbe.defec~s· ot a.s11betrate.accor41ng to the 1uven• 

1:1cn1. 'lilid.cb had ~ot ~del'gon• a cliemical "CeiaperiDS neilt111eut was es~Ulated. 

'Ihts m.easar••nt r•vnled a twrl'IDUm · depth of lS lllf.crous. 'Iberefore ~he 

ex.chan.;e dept.h . d~111c cempe~iuc ,,ust exceect t~t.s v.i_lue. Measurements of 

ezcl\a111e depehs .ware mad•, for· compos1~1o~ A.. .Th• •eas~emeats ve'r'! ·. perfo~d 

wtth ·au •l•ctrou1e 'lld.croprobe. I~ W.:.~ld aJipear that as ~oa 4 hours of 
u:eamen.t. t'h• •a.lue of lS 111.crons 1s ~ceeclecl. 

Composition A· 

Co.posi.tioa. a 

-Cb.ud.cai.;eilper1D.g duration. 
and ~eaperat:ui:'e 

4 11, soo•c 
7. 11. soo•c 

.; ~ 

kchaa,e depth 

(m.t.cro11sl 

23 

31 

Oc~ tuts CO'GC~D1Ylg.· ~he hydroly.t1c ~es:t~ta~<:· o~ su'bs~~·tea aceord1.ng to 

~be 1nv•D~1on ~· perfo~ae4. 

The fire~ b.ydrolyU.c ~rest.st.anee measura•ent ns . perfotried 011 aulKltrates 

accord111s 1:0 che iuveat:ton. ~ch )1ad· uot. UD.wioa.e a .chemc:ai te11per1.q. . . 
~s m~asuruumc 1s ·co111paracl v.Ltb tb1rt perfonaed 011 a so.bsteate having a 

glass coapoaitiou of · tbe floae eype. These aeasuraents were per! crmed. by 

th~ D.G.G. method. 

'l'ld.s 111.e~b.Od consists of 1\'limeraiJlg 10 s· of crushed 11.ls•, t&o•• grain ai.11.e ta 
. . . 

bew-eau 360 and 400 id.cro111ete:E-w.· iu _100 111:111'1.l:ltres of ~ter ra!,sed. to 

bo:f.ling for s bf!Jttt•• l'olloV!ng rapi.d cooliag, ~~· .;o1uc1on. _'1• fU~ered au 
a ·s:t.fta 1101tme of tb• filt:ra.t:e 1s 8valH>rat:ed to d.xyues•:- '!he . n1ih1: ot 1:he 

dry "ll&t;ter cb~e4 IUlkas 1.t poss:Lbl• co· ca1culat:.e ~be gliaas quant~CJ' clias­

o1?M a t'b.• qt•r· 'Qd.s quau:t!.t.y ·is ex~esseci ~n -4Utgr.us per ;rail. Gf 

ces~ed. glass. 

Besulcs; 

Su.bstra'te I. 

Subs~ra~e B 

Su1.J•a-a~e c; 

; 

: 

~ . . 

7 111/1 

·' ia,./g 
11 mg/g 

lO -.g/g 
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'!hese restllts ab.ow tbat 1:b.e .eubst-i-ates accordin.g ·to the -iuveu.ttou have a ,, . . 

hydrol7ti.c ros~stance well.above that of a subet.race prodn~•d frota a conven­
tiou•l ccnnpoo~tion for a.usa.accordi.ng co tbe float.process. Thus, the 

•' ~... . . : . . . . : 

valu• aaasurad. accordf.ni to · aaid 111e~ho4 OJa a . substr.at.e: according to th• 
. ., . 

1.R'V'eution virtua1ly corresponds to that Vb1c:h vo'lild be o'bt.~~11ed .for aia 
. . 

a1.lta1!....-free ll..aS9 CompOS1t1.61l~· .. fherefot'e the S'~&IJ CQmpoSitiOJl accard.1.n~ to 

~he ~n.vene~oa ~s o~ sreac tn~erest trom a che~cal resisca~c• auandpoln.~. 

Anothew 1-diod m.a'klng i.t. posa:ible to eva.luat• tbe. hydrolyctc res1s~Aace. of 
I • • . ' 

a. SUbsCraee according. a>.,t:be .i?lVrltD.CiQD, ~"i~ll. has opti~nally._ ~dergcme A . . . . . . . . . ··. 

~11.e1'.tcal 1:~er1ns: c~&:ament, c~ns1s~• _of: ~11 age'i~J ·af the ·substrate in a 

seated enctosur4 for 011ewaak at.a te.l!parat:.ura of so•c_ an4 1n an atmosphere 

With a rela~1.ve hu:m1.d1ty of-.80':~ 

ne substrate 1s ~hen obacved bY. scanliiU elec.t~'EI. lld.croscopy and. surface 

crystal1taat1.o:Ds are analysed .by El>X (Energy D1.spers1.Ye x.:ray). 

"rk1$·~es~ does uct ma•e tt poaa£bl' co quautity che salting out lev•l of 

ne a1ka1u. However, u wakes it. 1)0$11bl• co coarpa~.e clle cU.ffereut sab­

serat.es. Ie is there~ot:a possible .to ensure cb.e pe.re11.n1aU.t1 . of a subatrata 

e..s. on ~he. basis of a reference .·8v.bstrat:t. 

A ff.na.l. me1:hod tor avaluad.ug the hydrol)'tic rests~a~ce of a au.bstrat:e vb~cb. 

has unde~gon.e 4 c:h..U.cal.. tempers.ns coutata of i11mei·11ng for aeveral 1mura 

(approxmatel.y 24 hours) 1.n. dam:n•r•llzed wat.e-r at:. ao·.c~ ·foll.owed by pta"sma 

'tOrc'b. doa1ns o( 1011& vbicb bave passect !Uto solution. and mere . par~1.cu1arly 
alltlll.:l.s (it•• Ia\ l.l.)a Th1S qttant:.1.ut:e.v~ ·test ia· nll ·eonelated Witb. the 

l)reviouly descrtbed test. 

. . 
Th••• tes~s vere P6rfonad on substtat•s accordi.ne to tb.e invention.. Tb.a . 

r&sults_obtai.ned are sa~istaccory mid 5hVW tbac cb.e hYdrol.ycic res~stmice of 

tbe 1nib9a-a~el!J9 after c:b.mcal tempering,. ts sat1sfacto"? fol' th• envlsag•d 

a9s-licat.:l4;1ns. 

The ~Mul.1:& of tl:Le di£fernc eests rave~ cha mechan1.c:ai r"t.atanc• and. 

ll>'drol.)rtk rests~ance of a sub_sctata produced accord1.n.I to t.b.e 1n.venUon. 
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They cheretore couf1ri. the voeaibiltcy·ot usi~c substracee according to tbe 
iuvaut~on as a suppor~ 1n a data sto~age uni.t such as a hard Jtagnatic disk. 
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CLAIMS 

1. Glass subst?'atc iuceudttd for use a1J" a su:ppori: 111 dat:a ·storage UD1.ts • 
rei.nforcecl· .bJ' surface 10D. exchius1e• and Whose 11Sat:riz. ccmp:daes the consd.-

1.· • • • • 

cueu.~s &~veu here1naftar ~~ the rollow.lng wetab~ proport1ous: 

Si02 45 - 6St 

Al2.03 0 - 20: 

820? 0- '" Sa20 6 - 12: 

!(20 3.S - 11.X 

'KgO 0 - a: 
Call o- llS 

ZrOt 0 - 20': 

cha amt of the ox!.clcs· Si02 •. Al.203 -~c! J;ro2 remaiui.Dg eq,ual: to .oz.- below TOI,. 
said ~~po81.~tau opttonallY 1~COEpe~ating ~he ~ides BaO lilld./or SrO in. 

propor't1ons 111 ~ ¥ + CaO + JaO • Sz:O ~ 24: a.nd th• alkaliae =1cles are 

1.u1:roduc-4 in cha tolloVi?lS weight perceta~age.s 0.22 .S Na2otN~o • ISO ~0.60. 

2. Glass substrate accord1ng to ~la.1• l, cbaraccertzed in .that l:he matr1% 
coqpr~ses l:b.e tollmr.lnc coiist1enents in che vaisht proport1ons ctven belo1r: 

S.i.02. 45·."" 6SS 

Al2o3 0 - 202: 

B20l 0 ".""··.·51 

Ja2o 4 - 12: 

K.20 6 - 12: 

KgO 0 - a: Th1ilini1fif CaO 0 - n 
ZiOz 0 - 6~ 

the •UL o! ~'tl• oz:l.dea si.o2 • ~03 an4 Zt02 :i:'ema1.n1ng eq,ua1 to or 'below 70S. 
and. com:poa!. tioii optio11all7 i1ico~ai:1ug che oxides Bao an.di or S2:0 tu 

propa"l't1mi.e 111 4. lfsO. + Cao + BaO· + :·sr0· ~24: eel tb.e alkaline n!des are. 

1.utraduce4 '1Jl the follOV'!.118 vetght.:percea.taies 0 .. 22 s aa20/Na2o + ~0~0.60,.. 

I IJl/11111111/.111111111111 /IJI 
C L J11 s * 
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3. · _Subs~rat• accoI"¢1ht to .claim: l or 2~ ~ha'tacterlted. !n that the A!
2
o

3 
weight con.een.t :ts equal co oi- abova 101. 

4. Substrate according ta a.n.y_ona at ·th9 cla'!.m:S 1 to 3. cbara~ter1se4 in 
thac the zxa2 1--clgh,t ~QnteRC is below . .5: •• 

5. Suba~rate eccordi~g to any oue of the cla1~s 1 to 4 •. ~haractert&ed 1n. 

that ~he Cao weisbt cc'1teat \if· .belQW 31. 

· 6. Subs~ace a.ccordins to any o:ie of the preced;tng claim.st characterized 
1.D ~hac the a2o

3 
·weight content ts ·b~v-~3t. 

7. Substrata accorcli.n.g to any on.e of th• precadiDg clatms, c~aracter1%ed 1D. 
that tbe. c0111pOsit1.on. corapr1ses the followtn.g eoost:ltuents in. tlle fo11·ow1n.g 
ve~gbc proportion.5; 

st.o
2 45 - 60: 

Al.z0 3 to - 20~ 

Bz03 0 - 31 

lia,o - 4 - 12: 

KzO 4 -- u: 
KgO 0 - 8: 
CaO 0 - s: 
Zr02 0 - 5:; 

ue sma ot th.e ondes Si02 • Al203 •1:1'1 ZrO.z remaining. equal to er below 70S, 
sa:ld cowrposi.d.on optt.onal.ty 1.D.corporaetus the ox:1.des BaO and/or SrO 1n pro-· . . 

porctaua. 141 ~ Cao + llgO + Bao + SrO :'!S 2.2S ed t1le alka1ine Old.des are 
introduced !.n. th& follotling tre!.gbt p_erc:aatagas: 0.22 ~ 'N920/Ra2o + kzO ~0.60. 

8. Substrate accordiq to •rrt· cnae· of. the preceCf:.tq claims, characterized. in 
that t:!&• mautx ·compr1su 1:be tolloW1q eonsttt;a.en~s 1:n t'b• fo110Wiq vet.1ht 
proport.ion•:. 

53.6: 
- I lllillHJIIJJ lllll lllll ll llll 

* c l 11 s * 
lO.OS 
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B20S .2.z:. 
•-zo 5.ZS 

~o :6~2~-. 
KgO 4.2: 

CaO 6 .• ai 
SrO 1.oi 
BaO 2.e: 
Zr02 2.0: 

.9 ... S11bstrat.e .accO'x:d.1D.g..-!1:.o: .c1"atm·' 1. _eharacc.ert~ed 111 . .::tut th• mtri.X ce>1t­
pri.ses -ehe.· -.:fo~~~~n:'&'ti:ttt~n.ts· .. 1D: ,tha·· foll6\dn&:vei&'he ·· P:roporci.oaa: 

. ' 
Sto2 -4s ·to-·63% 

Z'C02 6.·5 to zoi 

~03 O co !8S 

la O .l 4·ti> 12: 

·r,_o 3.S t~ 7X 
·cao 1 to u: 
tfgO ·l to a: 

the swa af i::lt• ext.des si.a2• Al.2o3 au ZrOz 1:'e:ma.idq equal. to or balo1r 70t:, 
•U.d. com,posLci.oa. opc1auaii7 1ucorporat1ag tls• ox1d.es Bao and/or SrO in 
l'ro»ord.oua 111 .:s·· lfgO + CaO .... laO •· StO ~- 24% and the ~tU.lle oxtcla• a:ra 
s.ncradJ.tee4 121 tbe follow1:i1s veigbc per~en.taps 0.22 ~ ~-zoi1111z.~' + ~O S0~60•. 

10. ·Substrate.· acc:ordi'ug to 8D.Y' one ct· 1;he prec~ ciaiu, chUaCt•l"i.se4 
f..u 'tbat: t:he iou exebanse !s p~rfomed by cb.em.tcal teapermg. 

11. Sl!bstrata accordtug co clam 10 ,· charae~e?:tie4 · i~ tha.t me chelld.eal · ta­
pm:ins 19 1'8rfo~d in a_ l0r03 bat'h .a-e a te~e:tanra- bat:Wll9D 400 aD.d 52Q•C 
for i~ss thau 24 b.Oura. 

iz. Su.bacrate acc0rdi.DS io e1~her.at the cllli'llUI 10 or 11, charactertted im 
that the clamlc:al tape~illg can be act1vated.by ex?:ene1 ta~~ors stteh u a11. 
el.ec~r1c neu ar u.t~~ason:tcs. 

I If lllll l/Jl/11111111111 /I /Ill 
c L H S * 

"' 
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13., Sub•t;r-aca actord1ili to uy on~ of the precedi.itg c:la!JllS. characterued. ·111 

tli.a~ i.~ 1& o\ca1.a.e4 _~c:cording to t~.e flo&c ·pt"c:ieea;a antl then. .by cu'Cttn.g, 

drill.inc and world.ug~
4 

14. SUlt'sttate accorr:llng ·to .. any. one, of tb~ claims l to I~. charact•rhed tn 

chat 1.t is o'bt:~1:4.ect by pad~n press:t.ug, followed. 'br dr1Uf.ag ed. vvr:kf.Dg. 

is. Substl'ate -.~cord.ins to- Qt one ot the preceding- ·claims. c'haractertzecl u 

eWt.t ic is »0l:tsbed :l.n. suc'b. a W.y that the:· rou;bnua cor-responds to a Ra 

below 30 Ansst.eoma.. · 

16. Substrate accord1ng· to cla1• 15, cha:racterUed iJ1 tha~ it Wldergoea a 

fiutshing polis'bing. leadi.Ds to a rougbliess t."ith a Ra be!.ov 10 Ar!gst'l!ou. 

17. 'Ose of a substrat.e acco"S"di.ng co arr/ one of tbe claiu 1 to 16 as a 

au.ppore -~ • hard ugueti~ disk. 

.f'\' l'~ 
~: ~ . .r· ' .: s d ~.: 


