RETNFORCED GLASS SUBSTRATE

The inventiom relates to glass substrates more pa:ttculazly used. as supports
ia the production of -data storage uni‘s. ‘The 1nvenciun wore particularly
Telates to slass substrates in the: form of disks more particularly used as

“peripheral” memo'ies in the. data processing ield. Although the invention
'§s mot restricted to this applicatiom, it will be deseribed with reference
to the production of hard magnetic: di'._sts.

A hard maineti_c disk 1is géne_;auy__ constituted by a support element worked im
such a way that 4t is sheped l{ke a. 'centfﬁlly perforated disk. On sald disk 3
can in pareicular ‘be deposited.a series of .thin magnetic films used for the -
storage of data. L ’

The data are recorded and reed wi.!:h the aid of ona or more zead.i.ng heads,

~ which are placed above the disk, t-'hilst the latter perforns a Totary move=
-ment. In order o obtai.n bigh. pertomnce data roading, the vezding head
must be as close as. .poasibl. to r._he .d:_.sk-and.t:he term contact recording is

- wsed. Thus, the signal detected by the kesd decreases expomentisnlly whea
‘frs altitude increases. Moreover, mdern--requ:rements require an ever larger
storage density. so0 that-a givee informa: tion. is stored on an ever smaller
 suzrface, 1In order o engure the. zeadiug of data recorded in: this way, zhe'
distance separating the disk fvon the reading head must be very ssall and

sramely below 300 Ansstrons.

Substrstes for preducing hard nés‘netic-_diSks are {a particular described in
¥S patent 5,316, 844, where-the: substrates ére- of aluminium. This docuwment
als0 describes an Ampartant -aspect. of--guch substrares. namely they muset
oaly have a very linited 1'ouglmess. -This document indicates ronghness
valaes, whereof the Ra or avezage roughness 1s between 100 and 300 Angsrroms.
Modern requirements, linked for an increasing storage need snd therefora an
‘ewer smallex dis:ance ketwaen the disk and ‘réading bead, correspond toc a Ra

" below 30 Aangstroms.

Alcthough the requizéments concerning the storage capacity of hard wvagnetic
‘dicks beconme i.ne:uainglr savery, anethet t‘oqui"euent, which may appear
paxradoxical, relatea to the diaensim of sald disks. Thes, said data

- Btorage unlts must have a2 mintmum overall size and also a reduced wgight.

-
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‘These requirements are lircked on che oue hand for. the increasing need of
yot:able and therefore szall and "ism: stotage units. The development of
"portable data p:oces%ing toola and sofl:ware :equiring Iarza storage capac-
ities form the bas..s for this. fequirenem:. For increasfang the data storage
capaci.ty. ic s.s also. advantageous ‘£o be a‘ble Yo comhxue seve:al hard wagnetic
d:xska in a siven space and’ the:atore ta have substratos wi.:h a reduced
-'th:.ckness.

' An aluminium subscrate cauuot have 2 thickness below 0.6 mn and at the same
time the qualities requized for forming a hard disk. napely Tigidity and
Tesistance to damage vhan the Teading head strikes against the disk.

To obviste these disadvantages aad lighten and possibly. reduce the thickness
of sueh n substrate, it ig proposed in _2_0'1'Opqan .ﬁateqﬁ applicacion 379 399
to produce the same from glaes... Thus, conventional glass -composizions. have
been used making it possible t_o-,.obt_ai.gua £loat glass of the -huilding Or car
type. Thae float zl.ass_-:,s obiaii‘xed :Ln.'the_ t&im of 'a- tibbon'.- :is then trang-
formed into a sheer and finally cut aed worked into disks having the requf-
site dimensfons. The disks are thean ;Solished-'to obtain the desired thickuess
aad roughness.

"Iz has been found during tests l:hat these glass suhstrates ate subject to
éifferent disadvantages. and-conseq::ently ere nat sattsfactory for the produc—-
‘tion of hard- uagnetic disks. In particular, ‘the surface of such float glass
subsgTates 13 subject to a significant.loss of adkgiis and in parciexler
pc:assm or sod:.:m and essenr.:lauy t.he a0a suppli.ed by ckemical tempering.
These alkalis have prejudicial aftec:s en the magnetic filme deposited on

- the. substrates. Thus, it wou_d appear. tha: the salttng out of the alkalis
into these filns causes the destruction of the recorded dita over a more of
less short ternm. o . - )

The aobject of the favention Is to aebviate these disadvantages and more

' -'pa:t:icular:ly form substrates used as suppez:s in the production of data
storaga wnits, such as hard maguetfc disks,. vh:tc‘h perait the storage of
large information quanti.t!.es and which have limited overau dimensions and

weighc.



The invention is alsa di.tected at substrates having Satistae:ozy chenical
and mechianical strength characteristics and wvhich do not suffer f:ou the
disadvantages obger,vsd_ in conpection with the aforementioned float glass
substrates. -' .

This object is achieved according to l:he invention by a ‘glass substrate
intended for use as a support in data st:oragn wnits, re*.ntorcnd by surface.
1on exchanges -and whose matrix compx_'ises the constituents given hereinafter
in the following weight proﬁorr.ions:

$10, 45 - 65%

2 - T

Al 0 . 0 - 20%
3203 Q.- .5% -

’.Tazo 4 ~ .12:

: xzo | 3.5 - 122

Mgo 4 - &

Ga0 0 - 132

3:02 0 - 20%

. the sum of the oxides 9102. Al,0, end. hoz__-rm'aihtnz“equal_;-.-to ar below 70%,

- said composition optionally incorporating The oxides Bal aud/or Sz0 in

proportions I1%-S Ug0 & Cal «.Ba0 ~ Sr0 <.24% and 'the alkaline oxides are |
introduced in the following veight percentages 0.22:< Razolﬁuzo . Kzﬂ < 0.60.

The slassuakns matriges’ ot the suhscrat:es according to che invention advan-
tageously comprise the oxide zno ina Ha:l.sht proporeion below 10% and pref-
erably below 4%. This oxtde is able to improve tha hydrolytic resistance,
without increasing. thc v:.scosi:y at h:lsh temperztures.,

A substrate produced from one of: the compositions 11sted. hereinbefors and
which has undergons an lon exchange, particularly by a chemical tewpering
t:oamem:. can be used as & support Lor praducing 2 dacte storage wmit and
nore pa:ticularly a hard magnetic disk. ‘l'b.us. the nechanical resistance and
the chemical or hydrolytic resistance obtained are snitable for such nses.

Mozreover, as has been stated hereinbefore; there are also roughness con-
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straints linked with the very high rotation speeds and the relatively close
positioning of the reading head,. the requirements betng 2a Ra below 30
L ADGSTEOMS. . . et . L e e s s

However, it 18 possible on the basis of procedures Xnown in the glass indu-
 Stry to transform a g;ass sheet obtained by the float process into a sub-
strate satisfying the di:!atgnz.:gle;ances.- These ‘procedures essentially
consist of ‘eutting, drilling aad workins stages performed on the edges

(or sdging). These are foli:med_ by conventional polishiag stages usiﬁg
méchanical means, %0 as to be eble t©o obtain on the one hand the desired
i:bichéss and on the other 3 roughness with.a Ra below '30' Angsr._roms. It is
also possible to brzng_abou: a _t;nishing poli,shing, #o_ as- 20 give a rough—
2883 with a Rabelow 10 Angstroms.. ,Su'cb.'-a.- palisﬁing.-can optionally combine
several mechanical and/or chemicsl polishing stages.

I_a a variant of the fiavention, substrates ars produced by a pressing or
moulding =sthod, a parisou being brought into a would or press giving it the
desired sﬁape. It is then possible vo carry out the different polisking
‘stages. ' ' '

The invention also prevides for other methods for producing these substrates.
A nop~-1imivecive list of sbaping '_proc..uas which can be meed %5 given NBereie-~

aftert rolling, downward stretching or drawing aud cutting up washers.

In a variant of the iavention, the glass substrates has a matrix coaprising
the following constituents in the weight proportions given hereinmafter:

- si0,, 45 - 65%

41,0, s - 202
8,0, 0 %
Ra,0 4= 122
K,0 4 - 122
1go 0- 8%
Cal 0- 8%
Zz0 0~ 6%
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Acé_or&mg to a preferred form .0 tdie varfant, the oxide Al,0,, which gs
advantageous far rhe chamical restistance, has:an ‘overall conteut above 10%.
Iz also makcs it vossible. to mcreésé the strain poilst: 'tenr:éra:ure, which 18
an interesting factor, part‘.l.cularh' for perromns chenical tempering at
high cemperatures.

The content of zwz. which 18 8 difficultly meltahle element, 1is advantage-
ously below 5%, '

T!u oz-i.c_h 3203 is only 1nv01vea to a liateed extent in the me;hanieal and
chemical properties of the glas:__snamg matzix. It also has the advantage
of reducinz the viscosity at eleva ed ranpevatures. The' '6203 content is

advantageously betueen 0 and 3% ‘and pre.!eraol; below 2% .40 order to favour

the hnmosenezty of the glass.
Preference 13 giver to a glass composition chosen from among the- following:

510 55

A - 60%
A1,0, 10 - 20%
B,0, 0- 3%
¥a,0 4 - 12%
K,0 . 4 - 123
Mgl 0~ 8%
Ca0 0~ &
Zze, 0 - 5%

the sum af the oxides $10,, Al,0, ad Zr0, reaatasog equal to or belov 70%,
said compositiou: optionany itcorporating the oxides Ba0 and/or $z0 1n pro-

- ‘porcions 14X £ !sn + Ca0 + Bal + S0 < 22‘.' and the a].ka!ine oxides are

fncvrodncad in the following weighe pe:centageg_; 0._22_ .iNazO[Nazo + xzo.so.so.

~The overall content of alkaline earth elgmen;s';ig_ m’#ﬁfaingd sufficiently
high so that a low viscosivy is "qbtis.nui at & Bigh temparature. This is more
particularly of laterest when the glass is obtained by the float process.

The prasence of these elaments also aid the melting of these glass compo;
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gitions.. Bal contribm:hs to the raducni.on of the vucosuy at hizh tempex-
atures. It also reduces devitrifichtion risks.' ngo and Sz0 increase the
hydrolytic resistance<of glasses.

" The contents of the alkaline oxides iia',‘.o and K,0 are from the molar stand-
‘point advanrageously close together. Thus, there 1is then a wixed alkaly

'_ _ .p‘heuomenon. vhich limits the surface nisration of alkalis. The u:lgra:ion of

‘ions 4s ‘greatly deetueed whea ’Razo and K.,O ara present in roughly equivalent
- ncla: qmtittu. The surface gtate obtaiuad after 1on exchange, f.e. for

, example an abuncn of sodim ions over s 11nited thickness. can lase for a
ums tme ‘due to the: xw:ed alkali ettect. uhic‘n l.inits the mnigrarion of ioms.

According o another-variaat of the 1n'v'em:16u, the glags substrate has &
aatzix belonging to apother family, containing the following const{tuents in
‘the following weight proportions:

510 &5.- 63%

2
AL2, 0 - 18%
. 3
I\'azO . 4 - 12%
K,0 3.5 - 7% . | .
g0 1 - 8% .
Cal 1 -13%
zr0, 6.5 - 20%

sz this glass-fawily, -.erz-‘satves- as a stabiliée‘:.' .-To: a cercain 'u::e'nt. _
‘this oxide 1ncreasas’ the clemical resistance of the glass asnd aids the
increass in ;lts annaaling temperature. The zs:oz percentase BESt nOT éxceed
20%, otherwise melting would becoms too difficulc. Although this oxide is
difficelt to malt, it affars the advan-t:_age of not increasing the viscosity
of the glasses according to the tavention -at high tupératur’ds. This avolds
the introduction into said glasses of axides ‘such as Bz 3,' one of whosa
tecus 1a to tednce the viscosity of . the slass. or mcrease the content of

. alkaline e:ides, vhich have che same effect.

‘The glasses according to Ehis variant of the invention can alsc conratn
‘alumina, which serves a similar function ro that of zirconfud geide. The
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al'r_m:lnf: increases tue chemical resistauce of this cype of glass and afds the
ralsing of its strain poiot. Howewer, it is a difficultly meltable oxide '
and it increases tﬁe‘vﬁcoai;y of the glass at kigh temperatures.

{n an overall Ranner, .he mal‘cs.ns of the glasses accerdins to this vartant:
of the 1nvontion reuains within acceptahle temperature. linits for a produc-
. tiom accordiug to the float procesa, provided that the sun of the axides
-S40 20 Zroz and. mzoz renalns equal to or below 70:. The term acceptadle
li‘.'a:l.ts is understood to mean that the ‘tenperature of the glass corresponding
. to log n = 1.6 does Dor. exceed appreriuately 1630°C and proterably 1390‘6.

“ iIg the glasses according: to the mﬁéntion, the sum "o'f .r.he cxides Z:O and
mzo is advam:ageously equal to or above 8% and s preferably be:wcen 8 and
22%. Their Zro conteat is advantageously between 3 and 15%.

| '.T.h'a pfefm&d'giass coméositibns aci:ordiﬁg to this variant of the faveantion
‘{ncorporats the :!olloirmg constizuents in the ueighc propott:t.ons glven
‘hereinafter:

810, 45 - 359%
a1,0, 0 - 10%
Na,0 4 - 10%
R0  3.3- 7%
Mg0 L- 7%
Ca0 1 - 12%
zi:oz .8 - 15%

According to & preferzed variant of the invention, the surface ion exchanges
are obtalaed in a m bar.h pam ting an exchanse of sodi\m fons :I.n pot—
‘assium foms. - - : , -

In a variant, use is made of a mixed bath, i.e. a-bath containing several
types of alkaline foms, which permits a multiple ion exchange.

In other variants, the chemfcal tempering cae be activarted by extermal
factors such 33 the creation of an _elec'l::ic' field or the presence of ultra-
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‘sonics. The chemical tempering can also be combined with a themal pre-
treatment.

From the econanic scandpoint. :'.z is. necessaty ro pertom the chentcal
tempering as rapidly as poas!.ble.- ‘This . tenpannz tize is preferadly below
25 hours and even Bore proferably below A hours. 'I'he - tempering temperature
1is advantageously between 400 and szo'c. A tempetlng pertomed under such
conditians leada t0 a rupture mdnlns in annular bendiag above 500 MPa gnd a
t‘.euperi‘nx depth of ac Least. 14 microas. ' "
Tempering performed in this way has a douiiie function. It.firstly retuforces
tho chexical resistarnce of :he substrate, t.he hydzolytic attackab:.nr.y of
che tempeted substrate decroasine._ Second].? :omperi.ng peraits 1 wechanical
reinforcement of the surface. .It brings about a. surface’ re.i.nforcenent. o€
the intriusic propertiea of the m_:bsr.tate u.nked wita its composition. This:
‘is of m:ea: interest and makes. 'Ls p&éai‘ble 't:o 'obtaiit a. satiétactory wmechan~
ical stten;th. particularly a :asistance to ‘bend.inz. shocks and crushing.
e.g. dua to the reading head. '

The dinventors haye also revealed the teasons for the b’reakihg of hard mag-

netic disks performing a high speed rotary movement. - During the drilling

~ and working, particularly of the imternal hole, mamy defects appear in areas
which are difficult .to work. Therefore chemical teumpering reiuforces the
warked edges of the substrato'. - ‘ =

A substrate according to the Inveu::lon utisfies the necossary criteria to
permits Its use as a support in t‘he pzodu.ction of a ‘har.'.l magnetic disk.

As 2 result of the conbnatz.on o? che comosition and the chemical temper-
ing, optionally associated vith another priorx. :reauaent, this leads to an
adequate mechanical resistance .ol;..st:engch,"on. the oae hand on the surface
in order to withstand the crushing ot i:bc'f”tea_ding 'ﬁéad'. ‘and on the ‘other on
tke edges, particalarly the inner ‘edge, 'wﬁ'ich can victhscand the high rota-
tion speeds. It also has an adequate chemical resistance and in particular
a8 hydeolytic resistance ensuii\s a :p_cﬂrdnn_ﬁnty of a barzd magnetic diok.

Ocher details aud features of the 1nvgntign éap be gathered from tha toliow-
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ing descnpsion of exempufied lubsttaces accozdin: to the jnvention and
‘tésts perforued. me substrates produced are d:.sks w!th an exteroal diametey

_ of 65 ™, an mteml. diameter of 20 mm and a 'chtekness of 0,635 ma,

- m chosen mposi’tioné A, B and C for pro;iuciﬁg- the s;xbsnrates acre given

helow as parcentages by welght:

A R -

$10,  s3.6s 48,58 54.6%
AL,0, 1005 1483 | 3.02
8,9, o 2.2, . 0% e
] ‘Haz _' _ . 5.2% " 5.3% A 6.0% .
K,0 X 6.5% . 6.9%
g0 o 622 . 3.8% 4.2%
ca0 B ¥+ C e.es 1.5%
5r0 708 . .02 . s.0%
‘BaO 282 . Bs% . 3.
zro, . nox 2.03 . 10.0%

The compositions are melted and transformed iato glass ribdboms according to
the floa!: Process ard then iato- glass sheets. Thus, the substrates are
obtained by cutting, working and thea polishing. . Po!.isbiug 13 performed by

conventicnal mechanical means, S0 43 0 give a roughness with a Ra below 10

Aogstroms. This is touo;.ed by chenical tmpe:ins in a. potassiun ni.mze
(K¥O, ) bath. :

Ie ‘48 interesting to note that the canpositions have high srraia point temp~

' gratures of ap’rox:.uately 580'0, 80 that temporing cab. take place at a tela-

tively high tenperqture. The _chemi;al tempering is ‘mOre effective on appro-
aching a temperature ‘close to the -strain polnt. A higher temporature during
texpering makes 1T possible to obrain the latter more rapidly, whilst

 rataining a high surface stress amd/or a ‘high fon exchange depth.

Other remarkable valiuas of these compositions are alec of facereat. Thus,
these coupositions are chosen for shaping a:cord_inz to the float process and
Bust consequently estisfy the requirements associated therewith. It is 4a
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particular a guastion of temparaturgs 'co:rosponél!.u_;’-to 'thp viscosities
required Auring the melting 1og 7. = 1.6 and.during the eotry o the tin bath
log N =~ 3.5.. The Eérfesmnding__tenperatnuq of the chosen compositions are

given below:

A - ... ¢

T(logq = 1.6) .  15%°C . 1387°C .. . 1s89°C
TClogm ~ 3.5) 1137°c . 1183°C. 1181°C

These temperatures are cbmp'atible with t}m,}_:,;og; :-:proﬁess. :
The uqtu.dus tenparatnres of the cemposs.tions ares

- At Thiq =1 1120°C

-~ B 1 TLliq = 1180°C

- € ;3 TLiq = 1170°C .

As these tewperatures are deiow I(log 7.« 3.5),. r.he glasses can be ohtainod
by the floar process witbout any dcvitriﬂca:ion Tiek. '

Different tests making it possible :'e chafaét:e:tze the mechanical strength
and also the chemical Tesistance. wdre performed on the -substrates as des-
cribed hereindefore.

- The €first test performed telatss to the thermal sbock resistance. This test
- desmonstrated thait ‘che sﬁbstrat-;“ptéducod aecording to:the invention are
appropriate for the treameh;:s ‘vhich they st subsequently undergo, e.g.
during the deposition of magreric tﬂ.ns Du:inz test, the substrates resis-
tad vithout damage temparature variations from 350 to 20%C.

Another test, already lnix::loned_ hereinbefore, comsists. of rxotating & sub—
etrate st a high speed (7000 to 25000 r.p.m.). The substrates according to
the invention satistiad this test. . The :iinfbtf:aenﬁ. particularly of the
edges, obtained afrar chenieal temperiog is consequently satiszac:ozy.

The final mechanical test peztomad cons.tsts ‘'of an annular bending. The
testing device is consuztuted on the one hand. by a diameter 55 ma Rollow
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cylind-r..'on which 1s depc;éited concentrically the substrate and on tﬁe
other 3 dianer.e: 30 - kollow cylinder, which 18 suppc'ted in bending on
the subst._rau. The 1ar.ter cylinde: :Ls also concem:ric vith respect to the
other elements.

This test was pezfomeﬁ- on the. substrates 'acegr.d.ins- to the invenetion which
had undergone chemical tempering processes of different doratfons. It was
also paf!om'ed-‘d:n an untempered substrate. :

m rasults of these tests are compared with :hae obtai-ned on & substrate

. which had undergone a chemical tempering and uho;e composition 1s of the
soda-ling-silica type _conirentiodauy naed for ;bé float process. This

snbst'tar.a has an excessive alkalf s’alr.inz out lgvel. for satisfying the

requirenents for use as a nupport ia a ha:d magneti.c d.i.sk. Ir.s modulas of
rupture in annular bandins or its. ‘surface strain or stress are considered
satisfactory, so thac the modulus of Tupture can serve as a referemce. The
presen: Tequirements for thie l:ype of substratl ave an average modulus of
rupture above 240 MEa with a minieone value exceeding 150 MPa,.

Thc.res'ul_tu obtained are siven below:

Yarure of substrate - | Chemtcal tempiring duration  Modulus of
. and tempericture tupture WPa
Compositien A . -~ . .- Wo vempérfng =~ Loz
Composition A =~ &4, s00°C . 396
Composition A 7 h, 500°C 601
Composition B & b, 500°C ' : 380
Coaposition B 7, S00°C 3 s71
Composition € _ 74 by 500°C . " 390
co-posnf.'éa c 7 b, 500°C . 560

'l:he zesults of tho above table dexonstrats that a temperius treatuent viich
can be for dnra:ion J.ess than & hours 1s natitfacr.ory for 'brings.ng sbdout
the dee!.zed nechnnieal st:reng:h. ' e
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In addirion, the depth of the. dafects of 4 substrate accarding to the iuven-
tion, wiich had pot undergons a chémical Tempering treatment was estimated.
This measurement Tevealed a faximus depth of 15 wicrons. Therefore the

. exchange depth during tempering pust exceed t}iis value. Measurements of
‘exchauge deptha wera made. for cémpo_s'ir.:lo'q A. The measureneats Hete‘petfomd
with an electréni; nicroprobi. Tt éﬁ;\ld appear that 3¢ from 4 hours of
treatment, the value of 15 microns Ls _ext_:e’eded..

L

Cheuical tenpering duration - Exchange depth

o

and teﬂperatutt. : -+ . (micremns).
Composition A i n, 500°C 23
Composition B . "7 1, 500°C : 31

Gy

Other teats concerning.the hydrolytic resistance of substrates according to
the 4nvention were perlormed.

The f!.rs: bydraolyeie «res!.st.anca ueasuremnr. was . petfomed on suhscraus
according to the S.nvenuon mdz had uot. underzone a chemical r,e-pezmg
This measurement s compared with that performed an a snbstrate having a
.glass couposition of the float zyp_e, These measursments were performed by
the D.G.G. method.

" This method consists of inmersing 19 g of crushed giass, whose graln size is
 between 360 and 400 m::z:oneters. in 1oo millilitres of vater ra&sed to
boiling for 5 hou:rs. Following rapid. cooli.ng, the solution ia filrered and .
a given velume of the filrrate 18 @vaporated to dryness. The we'l.sht of the
dry matter chiained makaes it poss:l.bla to calculare the zlns quantity diss-
olved in the wazter. This qmtity 1s éxpressed in unlsrans per gran of
. tested gl_.ass. '

Results:

Substrate A : H mz!i _
Substrate B : 6 mg/g
Sabstzate G .. ¢ 1L nglg

Ploat-typa substrate: 30 =g/g
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These results show thar the .subétrat_gé according to ,the.{i.nvention have a
aydrolytic resistance w¢11 sbove that of a sabstrace produeod from a conven=-
tional composzition fér a use . according to the float: process. ‘l.'hus. ‘the
value neasu'ad according to said metkad on a suhstrata accordiug to the
invention virtually corresponds te that Hhich would be ob:nned for an
alkali-frea glass composir.ion. Theretore the glass composi.t:i.on acco!d!.ng to

[ - the invention is of great i.nte'rest: from a chenical resistance standpoint.

Another im:hod -ma‘kins ic pnsaibie-_ to evaluats :hu_-.,hydrolyttc Tresistaace of
a substrate according. to tbe invention, which has aptionally. undergome a

: chemfecal tempering treatment, cousists of an ageing ‘of the ‘substrate im a
sealed enclosure for cne waek at a temperature of 80°C aud in an atmosphere
_ with a relative humidivy of.80%.

The au‘bsti_at_e 1s then obdserved by Scanning electron microscopy and suxface
crystallizations are anelyzed.by EDX (Energy Dispersive X-ray).

This test does not pake It possible ﬁo quaucity the salting out level of
the alkalis, However, it makes in'posszble to compare the different sub—
strates. It: 12 therefora possible to ensure - the perennfality of a substrate

e.g. on the basis of a reference. snbst:ata.

A final method for av.alu@t:l.us the bydzolytic reststéqce;ét a aubstrate vhich
has undergone a chemicel tempering consists of immersing for saveral hours
(.npprcxinitely 24 hours) 1n demineralized water ar 80°C, followed by plasma
- torch dosing of 16ns which have passed into éolution and more particularly
alkalis (K*, Ng', 11%). Tms qmntir.ative test 18 well corrolated with the
"pteviously described test. '

These tests uvere performed onm substTataes according to the invention. The
results obtained aié satisfactory and show thac the hydrolytic resistamce of
the substrates, after chemical tempering, is satisfactory for the envisaged
applications.

The Tosulte of the different tests reveal the mechanicel resistance and
hydrolytic resistaace of 2 substrate produced according to the lavention.
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They therefore confiri the possibilicy of using substrates according to the
invention as a support in a data storage unmit such as a hard magnetic disk.

P
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1. Glass substrate igtended for uss as a support in daca storage units,
Tteinforced bty suxtace ion a:c&anges and whose matrix comprises t:'he consti~
tuents glven hcro:naftar 1n the. following weight proport:lons.

A
ONONO

= W
]

~

the smm of the oxides. .Si.oz. Al

45 - 65%
0 - 20%
0~ ST
& - 122
5 - 12%
0- 8%
0~ 3%
0 ~ 20%

0y and %20, remaiging equal to or belew 70%,

. sald compositicn optiomally incorporating the oxides Ba0 andfer Sz0 in
proportions 11X < Mgl + Ca0 + Bal + $x0 < 24T and the alkalive oxides are
introduced m the following waight percen tages 0.22 < Na omazo - Kzo £0.60,

‘2. Glass substrats according %o claiw 1, cha:_:accerizéd in that the matri:_:
comprises the following cosstifuents in the weight proportions given bslow:

S:'.O2
Al 0
820'3
hlaz

KZO

Mg
Ca0
Z:0,

§5.~ 65% -

0 - 20%
9 - 5%
- 123
- 123
8z

- - T~ T
]

- 8%
- 6%

This Sheet’ Has Been Replaced
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the sun of the oxides 8102. .u.zo and zr02 remaining equal to or below 70X,
sald composition optionally incorpq:at:lns the oxides Ba0O and/or Sr0 in
proportions 11X £M¥gd + Cal + Bal » _-SrO_ $24% and the alkaline oxides are

introduced in the following weight .perceatages 0.22 § 3azolﬁazo + K;0£0.60.
— ¢ £

G g
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' Substrate accordiiig to claim I or 2, chav-acter12ed in that the A]. 0
welght content is equal to or abova 10!.
4. Substrate according to any one af thd claims 1 ¢to 3, characteriééd {n
thac the 21-02 weight content is below SX..’

S. Snbscrate according to any oune of the claime 1 to 4, characgegu.d in
that the Cal weight coentent iy below 3%. -

8. Substrate according o any oae of the preceding claims, characterized
in that the B, 0 ‘weight content 1s. belou 3z, .

7. Substratae according to any one o': the précading- clams, characterized in
that the coamposition comprises the zollowi.ng coastituents in the following
veight proportions:

s':loz 45 ~ 60%
AL0, - 10 - 20%
8,0, 0- 3%
Na,0 4 - 12%
K,0 4 - 12%
Mg0 0- &
Cal 0 - -4
zxo, 0- 53

the sum of the oxides $10,, AL, snd Zr0, remaining equal to or below 7O,
said cowmposition optionally incorporating the oxides Ba0 and/or Sr0 1a pro-
portious 14% € G20 ¢ Mg0 + Bad + Sz0 < 22% and the alkaline oxides are
introduced 1n the follnui_ng welght ﬁc’rc_e'ntagas: 0.22 £ uazomaz > x-zo $£0.60.

8. Subattate according to any. one of. the ptecedins cla:lms. charactettzed in
that the nal:tis conprises the tollow.ng consu.:uen:s in the following weighe

. proportions:

- L L

2°3



B.0 o 2.2%.

23
Hazo 5.2-?
K,0 - 6.2%,
Mg0 4,22
Cal 5.8%
$z0 7.0%
Bal 2,83 -
z':oz 2,03

... Substrate .ac‘ct_'ir.di.ngz:sto: clatm:1, characterized in that the m::ix co~

¢ «.. prises the :fzfo]i;rmingf-ifcdtL‘StItnéﬁté- 4n’ the" follewing i weight. proportionss:

510, 45 t0:63%
270, 6.5 to 20%
AL,0, " 0 to 18%
ﬂazo 4. 122
K0 3.5 to 7%
‘Ca0 1 to 13%
Mg0 1 to 8%

the sum of the oxides smz. A1203 and Zz0, vemaining equal to or below 70%,
said composition optiomally 1ncorpora:1ng tke oxides Ba0 and/or Sz0 in
propoztions 1L1% <€ Mg0 + Cald + Bg0 « Sro_ £ 25% and the alkaline oxides are
introdveced 1n the folldwiis weight por'cjentaées 9,22 < H;201Nn20+ 'xzo'sb"..s'o.-'

10. Substrate accordins tc any one o: the precedinz ¢lains, chatacterz‘.zed
ia that the ion ucnanse 1is perfo:med oy chemical tempering.

_ 11. Substrate according téo claim 10, cnaraueu'zea'aﬁ thet the chemical tem-
pering {s performed 1in =z KEOS bath at a temperature-betwaen 400 and 520°C
for lesa than 24 hours. : '

12, Substrate according to elther ot the claiams 10 or 11, charhcteri‘zcd in
that the chemical tempering can bs activated by exteraxl facrors sueh a.s an
elaectric ri1eld or ulttasonics.

\
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15. Subatrata acéoidi‘ﬁ& to any one of the ytecedifié claims, characterized in
that it is obtained accozdinz to the Elou: pracoas and then by cutrdng.
drilling and worung.

14, Substrate according to.any. one.¢f the claim= 1 ‘to 12, characterized in
that 1t is obtalaed by parison pressing, followed by drilling and working.

15. Substrate accordins to- any one of the preceding claiams, charaétefiz’ed in
that it is polishud in such a way that the roughness corresponds o a Ra
below 30 Angstrom. .

16. Substrate according to claim 15, characterized in that it undergoes a
finishing polishins‘ leading o0 a _roughness with 2 Ra delow 10 Angstroms.

17. Use of a substrate according to any one of the claims 1 to 16 as a
support in a hard magnetic disk. '



