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- The invention is therefore based on a glass body which is conposed of a
base body and a | ayer applied thereto. 2At the same time provision is nmade
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- Due to the nechanical stress in the layer material special significance is

given to adhesion of the layer material3 on the glass. If this adhesion
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- Non-linear power voltage connections are consi dered for cal cul ating

br eaki ng strains. The breaking strainsd4are 'given as an MPa unit and

eval uated in accordance with DI N 55303-7. The values calculated fromthis

“~estimation nethod are t hen given as strength val ues of the tested gl asses.

Vari ous neasurin ods are avail Iﬁgafor, determni Iag stress.in
e

met al | | BPRYPPRRLE & E'C?H ProgeRFNa-RARMELE) terigls such-agmetahey Grefigminium
rel ati vekide)s hfmél)mtbd’eétlﬁ@ laf@nigiubittide), asaalsdxtmtﬁdw(ec@ Al0, SR hedalatbided, he

process _accordin resent _invention. The nechanical 7 layer stress

i s cal clel e@xicathidasnemsial; carhonitidase aperpigerdusior; [¥idesad8.g- | F@C%oﬂ’ﬂ@‘i’)y
measur e.e)erﬂi%@dtr&drl Qﬂn@é&j (b@/eémtcm qtiﬂﬁeé)s séﬁhieo:ﬁu@wssxin&na&sqelgbeglo n% he
foll owi ng ref nces E Br omi % N. a?}Hdal |, Féﬁnders and
Mount ai B§MICaN ni CRIBIdES FTRIceRAuCIar (RXGaRRIdeS §9es§' yThiS§MisanFietos
Vac. Sctarbdgities! (e. d3 $|C(J4 orOﬁtetaIDe(e Iéhesme ) Br rﬂﬁ@ﬁesl%ﬁﬁh@m nﬁter@l@'@i’é 1.
Randazzo a%{ }N E %Hr%n Technl ue for I?eterm natl o)
Mechani EISidsred; fqf this PHHP?FGF %/\P‘P'Mmﬁb“pF n.Be P °F6 981 §RIYrAlty °’Sa"'%pp|
Ph?/. _57a||6d3)1'ietétﬁrg?dmclﬁﬂ&y? Iﬁ@mp&ttﬁr%ib Paéha ;Edd Mﬁdtzlrmlistf Garlbe @@%ﬁmtﬁtbd/\aéd@{dmg I
(0] vin al cono rec e as, raw al | - ee I C e ass
PP VLob chafitnondhidrs” with BT aéiga et ok Shrtprisine. arass ruiB) st Rema’
SI cohol s&ﬂ\d@Wealspbue@r@beﬁﬁ§nd M%;ﬂhsﬁﬁanbwﬁhehgaﬂda&hé Iﬁyarlté:ﬂsu%dag ﬂdljﬂétéd in
rawi n r.0 raw ture when
T oSS R o Pon e Mpichr les R d0s lhts 1o e erletn T Ho R SRS O e,

and undeutstide céibe @réeet BY abﬁ@ﬁgl 4\ diredt Wonages o Rw-fequehby s61RRIS, méditinng
t he on-tl ne roc

nsile stress s 0,6 a, the layer thickness 10
N Thetrediiarby S5GaEisrA g BRavery SalBeiER potittr any coating vas 512
MPa, while the gI ass W|th the aboverrentioned coat i ng had intrinsic
strengt measur g Ss su tes Wi
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The uncoadted singlepdides] dradbublessidédiTtethiakndss tof thaf lapetds RIS - 50 um, according to
layer material. With plasma polymers and sputtered layers the layer thickness is preferably of
the order of 0.05 - 0.5 um and particularly preferably 0.1 - 03 ym. With the polymer layers
applied from the liquid phase the layer th|ckness is of the order of 0.5 - 50 ym and in a
particularly preferred embodiment 1 - 10 um.

In a particularly preferred embodiment the coating is applied directly after hot moulding, thus
on the glass strip. This can result in an additional increase in the surface stability. This is
because the glass is provided with a protective layer immediately after manufacture,

effectively preventing scratching or the appearance of corrosion on the surface of the glass.

Due to the mechanical stress in the layer material special significance is given to adhesion of
the layer material on the glass. If this adhesion between layer and glass is insufficient, the
layer detaches from the glass on account of the layer stress, or develops cracks. For
adequate adhesion of the layer on the glass it is effective to improve the adhesion of the
layer by way of appropriately pretreating the glass. This can occur by means of
corresponding cleaning of the glass surface using aqueous or organic solutions. Other

known processes for improving the adhesive strength of glass coatings are corona



- 8 3. Coating of glass substrates with a silicon elastoner Alkali-free
borosilicate glass (D 263 by Schott D splayglas GrbH, 100 x 100 mm) 0.2 nm
thick was coated with a pol ydi met hyl siloxane (Elastosil by Wacker) by
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Ve - whPristates o A0 Beare L hahedredle Peds SrBRH orptaH Bahg cRpntata
Coat i ngedgé progessiigMgtirodp) asma pol yner Using hi gh-frequency | ow pressure
plasma in a parallel plate reactor borosilicate glass (D 263 by Schott
Di spl aygl as GrbH, format 150 x 150 mm 400 Nmthick) was used to produce
9 a 0. 42Actendingitn the @rddesE dcagrelingofo thet prasertt lipnlentibmive pértitar #rird giziss nm'gea
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si | i conusex Far Harehemmg:me gllaastaocmdmgdqﬂbmmmsglaascsrdmltmtheamamh@veﬁﬁbm 100

ol ase SUBTEYESaern? Ho wer e Tt tor dePhe SRR i SRIEGHE o
pr ocess PLEDSs, Mrr@mmme olin thlra way| siatde sﬂelxlbter displays cea. bmmnmturé'mesggame
subst rahpbée li,&q%%s{hgq)r 91?9{1 tE(H\gal process (5000 1lmn) with a

met hyl p eny | co esin ran nane Silres by bl acker-Chem e GrbH,
silicon resin IxyI ol solution nmass ratio 1 : 3) and then dried at 220C for
15 min 'rp a%&'tl ﬂb’#&f‘%g%@é&u boJﬁ%@Paﬁ%ﬁé IL)E&% kc%ﬁsﬁjlfﬂ %ggéé‘ri’,eﬁmong@ill in

tensile str e sur ce st ecause
silicon ad@mmm thieis istabyfityrreinfoedingceféeet cadconding @tthﬁ@eoqee$ actarding do thet present

inter akj @%{r‘ﬁ i

substraté’g éc?we %ﬂ%‘ tPIé Sth P%@)ﬁgooﬁgpgsr%4'ﬁﬁé}bg§@5pong%3?%ﬂﬁgﬁ alh
si | oxan@@b@mﬁieﬂaﬁmgﬁﬁmt lerﬁﬂ@yVQ)ﬁ'aﬂlmﬁ Cheni e GrbH, viscosity 70000
nmPas) using a centrifugal process (5000 1/mm) and dried at 200C for 20 mn

inacirculating air oven. The layer thickness is 45 Nm Wth the first
coat i ng lfttransparesny ohthel @asy gulistretecis el 2 raadranirnt cthenineetallic éayvesy earcalse e

parti Cu'eﬂ{plcﬁ/@h% ?‘T%’c; Olégé s¥ac lH?érgVEr‘?d by lé;{)lé?s ¥ GRSk ffé%ﬂfn'\ NBhick-a

Coating wth an con nit e layer nmeans o asnma enltlanced
cheni calpregigitgted qtgpgspmcgsslmgogmres (< 4 ubar) and a hlgh separatlon efficiency, are

particularly suitable.

With sputtering of Cr or Ta a tensile stress is established in the metallic layer, which
essentially depends on the processing pressure during sputtering. The lower the processing
pressure, the higher the tensile stress on account of the higher kinetic energy of the applied



- Substrate: AF45 0.7 mm x 400 x 400 nm by Schott D splayglas Plant: ~

Pl 'PE- CVC reactor horizontal configuratdon with plasnma cage Pl asna
excitation frequency: 13.56 MHz Pl asma output: Tenperature: Precursor
"-gases: Carrier gases: Processing pressure: Layer thickness: 40WT = 300C
Si H465sc¢c NH3, . 28Q sccm N2 800 sccm | 78 sccm 890 Nbay ~ 450nm. 0
Cayer oL PoRsyies” In3eCessng PresB e A WAt MEL BkeT PrSPoPeRRgiR® BUTRh;
Q = 546uiiernfous, fthe epdterbateideyrasiséd siearplyidng to &8s ion &eigbith® Ar'Geas.i ng Wi t h
a silicon oxide layer (SiOX) by powdering (sputtering, PVD, Phys. Vapor
Deposition) Substrate: D263 0.4 x 400 x 400 nmmB by Schott

Di spl ayghethet aapplidationi ofilthe rprocesss peddrding ploatie présentvatventio ddodtprises the

e BRealaERte o 1 ol B RBAEL SRRLeE S aed hRaRnETES B9k
quartz Jbasssurertetmbetmmicabstalility i afnthbse lassc hardl disks, WdyPherssrallyouhgeryo 2500
e L e T R A L e
2850 nnsuctyas fsit exaapledsngthy ptékssing timéband/Rarfsty castantiztioh] Sulysetiuehyt
Con | "R il el HERE TR bbbl et s st R
(sput t eMhagrodededyys . aldca pighlyDemesdntensing. Sedise adfethe Dprdb&ssO agcordidg Qo xthd 00
T oue B i s B Lo AR U G ARG et on
cat hode ad@&sdinpgtavtite present invention can be employed to manufacture hard disks without any
further preliminary treatment.
P
A further application of the process according to the present invention comprises the
manufacture of printed circuit boards, which use a thin glass film with a thickness of 30 - 100
Mm, instead of glass fabric. A prestressed layer is effected on the glass by means of coating
with an epoxy resin and subsequent cure hardening by means of exposure or heat, thus
increasing its surface stability. Next, a copper film is laminated onto the glass treated thus
and the electrical circuit carrier is produced by structuring the copper and tipping with
additional electrical components. The surface stability is measured using a ring-on-ring
method (ROR) with reference to DIN 52292 or draft DIN 52300. The measuring instrument
comprises two concentric steel rings, a support ring (radius 20 mm) and a load ring (radius 4
mm). A square sample (50 mm x 50 mm) is placed between both load rings and the load on
the glass defined by the upper load ring is increased. An anisotropic state of stress is created
in the thin glass sample. The tests are performed with a dynamic effect which increases in
linear fashion over time, in such a way that a power-controlled stress rate of 2 MPa/s is
given. The stress is increased until such time as the glass shatters.

Non-linear power voltage connections are considered for calculating breaking strains. The
breaking strains are ‘given as an MPa unit and evaluated in accordance with DIN 55303-7.
The values calculated from this estimation method are then given as strength values of the
tested glasses.

Various measuring methods are available for determining layer stress in metallic or oxidic
thin and thick layers. This measurement is made relatively simply by bending a thin glass
strip which is coated using the process according to the present invention. The mechanical



- 11 Plasma excitation frequency: 13.56 MHz Pl asma output:2 x 2500 WCarri er
gases: Ar 50 sccm Kr 5 sccm 02 5 sccnfBubstrate tenperature: 250CRunni ng

speed: 0. 15 m m nProcessi ng pressure: 3.2 NobarLayer thickness: ~ 280nm Layer
“stress: @S =- 250 ... - 330 MPa Surface stability without coating: ao =

579 MPa, Surface stabili ith coating: aps .a . 754 11. pljcation of Cr
by sput BIPT o8 1% rRiHaiRb i e drascamechanice SR H6 s BI4ReL 1S, SPURRBGs of
400 mm gleassreat défbrmvdtidhnahy IS othickRbssp| FieglpisceBt a8t des¥abdd Gl thé Molldiging

sputter plant with water-cool ed nagnetron cathode and DC pl asma generation

Sour ce: "9'¢"FBEFS nagnetron cathode 488 mmwide Cr target Plasma excitation
frequency: 13.56 MHz Plasma output: 4 KkWCarrier gases: Ar 40 sccm

Processing p ure: 2.6 ubar essure incre at plasma ignition to ~ 15
ubar Layer t%iiﬁiﬁ@&é’r gﬁﬁﬁﬁ‘gﬂ%tﬁ{&yémg‘?rﬁégé:R@ém—"u-"t%ﬁvo ... - 400 MPa

Surf ace sthlgiA Tégldguni(sﬂ'ubh&uhgmém i 'tiof:l(b]lc Strléééinlmbﬁlmé'ace st aEi I : ty with
coati ng: ~ a ti as ubstrate th al um ni um

oxi de (A1203J by 5’3&%‘- ﬁeéﬁagq? gi%@%i(ﬁ“e‘g%éﬁﬁ’ér%éégzééﬁémtrate: D 263 0.4 x
50 x 50 mm and Pl ant: Vacuum-vaporisation plant with planet suspension

Source: Bal zers e-Be Al 203, source di stance 450 mm Resi dual gas
pressur e: 10§5 nbgiucggygk‘ﬁ?%%%%cgﬂ\& B¢BS nm Layer stress: QS = 225 255

MPa (conpr es'i gingié Meshpiqeiféraipe Détamhihation 9l Meohdnied Btiaigin QeinFiki¥wirka
Surface stabpl ity MtD FeRRliead s Ko PR>457 6 2March 1985, pp. 1671-1675.

Embodiments
1. Coating with polyvinyl alcohol directly on the glass draw

Alkali-free borosilicate glass of glass type AF 37 by Schott 700 um thick was coated with
polyvinyl alcohol (Mowiol by Clariant; 10% dissolved in H,0,) during the glass drawing
process (down-draw). The glass temperature was ca. 80°C when the polyvinyl alcohol
(viscosity 1100 mPas) was sprayed on both sides (upper and underside) and dried at 180°C
in a furnace for ca. 15 seconds, during the on-line process. The tensile stress was 0.6 GPa,
the layer thickness 10 um. The surface stabil'ity of the same glass without any coating .\'Nas
512 MPa, while the glass with the abovementioned coating had intrinsic strength, measured
with 2.350 MPa.

2. Coating of glass substrates with polyvinyl alcohol

Alkali-free borosilicate glass (D 263 by Schott Displayglas GmbH) measuring 100 x 100 mm
and 0.4 mm thick was coated with polyvinyl alcohol (Mowiol by Clariant, 16% in H,O) at room
temperature by centrifugal process (2000 min™, viscosity 250 mPas) and dried at 180°C for
10 min. The layer thickness was 20 ym. With single-sided coating the surface stability was
706 MPa (with a tensile stress of 0.2 CPa) and with double-sided coating (dipping method)
924 MPa (tensile stress 0.26 GPa). The uncoated samples had a surface stability of 579
MPa.



- 13. Coating of glass substrates wth silicon resins Borosilicate gl ass
ccontaining alkali (D 263 T by Schott Dgsplayglas GvH, format 100 x 100 nmm
0.1 mmthick was dissolved with a polysiloxane Silres containing nethyl
“-groups by Wacker in xylol (55%solution) and filtered. Next, a 5% sol ution
of F 100 (Wacker) in xylol is added for faster cross-linking of the

pol ysi |l oxane solution and stirred with a magnetic agitator. The gl asses are
coat ed th omug#al process (1000 min-')
and d“gnd at bggtdc,gf %S%Nﬁbﬁiﬂa%}'aw@??%ﬁcaﬁ%ﬂau r oven. The | ayer thickness
of the sanmple was 5.3 Nm The tensile strength was 0.19 GPa and the surface

stabi | i plkaRirde Ma?osmefaté @awﬁo 89 %t%mblgiglgéi@n%ﬁ deoaﬁ%étm') loi 3 Yo'
426 MPa. 14. Coating of glass substrates wt

at'e epox
mi xt ur ethisssr Was cpated vith aPslysinethyinsileyang (Elastosi bzé@!aaser)sgmﬁlnpm éfpﬂcayw as
GrbH, {05686 mlYR, lﬁral\p%té"’gﬁ ch/:%rW’é‘nH*Hn@H aY‘@éo@%Tr@td rﬁiﬂ”*?h@h?’e Rﬁ%&é‘w?s
pol yner mxture o acryl ate and X ari ant entr
pr ocess4@om. ﬁhmt%ar—smvtém%ﬂa@ﬁe Qf3b€pptyme3®s iﬁ/hl/mm éfh@ﬂmﬁjmtren@thamas @dén.
The | aygpal ihhfidiheStriate 5Bl £23'faPa3Tie MBoaldifrefetOindd r‘?aoeé E&?&%@t&bll&?
and the surface stability 790 MPa, while the uncoated sanpl es had a su face
st abi | i PA4QfMER6 MPa. 15. Coating with pol yurethane resin 15.1 2 K System
Borosilicate glass containing alkali (D 263 by Schott Displayglas GrbH,
format 100 x 100 nm 0.2 mmthick was coated with a pol yurethane | acquer
( Desnodur | Desnophen, Bayer) 13 in a spin-coat process. The viscosity of
the resijh sygbafihyitheslsiiebAGedint h @ non-pol ar sol vent such that at 2000
rpma |ayer thickness of 5 umresulted. The systemwas cure hardened for 10
mn at 120C. The tensile strength was 0.17 GPa and the surface stability

683 NPaAlkwrbe aob&nwa@o@b@ﬁ(mealb@ssm Bispldy éu%@n&mwo Mo@fmﬁ\% Mrn
15.2 1 K System Borosilicate %kass containing al kali (P 2 Schot t

Di spl ayBidkovasprated sipglgetidesoninan elsyinieny. Slicemresin &Hr%é“%aﬁp joniiin ¥'a) K PU

| acquer bﬁ?@édkél“ﬁy egﬂﬁﬂuﬁﬂ)prgﬂes% (ﬂ@ﬂi@bﬂlrﬁ? v%&@ﬁ@sﬁ} mPas) érﬁPﬂl‘i’eﬂf at‘"m gisbrygd
with MBK to a solids content of | acquer was ap usi na an air

at omi sePimd2e|layer hisknese et thecsaples yas @WtFH“ t e tegsils Stf%ﬁkW@%Q 2 Eaandne

coat i NgtHelHipfabe 6&BINEy 233 MPAaWhiRIMPE UALSHted $harhpPled ekhiBed a RMrfAs@AGEbING ofi4bb
humi dlt% The sanples had a tensile strength of 0.15 CPa and a surface

stabi | i MP3f 679 MPa, while the uncoated sanpl es had a surface stability of
404 MPa. 15.3 Coating wth agqueous PU system Borosilicate gl ass containing
al kali (D 263 by Schott Displayglas GrbH, format 300 x 400 mMm) 0.2 nmmthick
was coated with the aqueous | acquer system Hydrogl asur (Diegel) by a

sprayi ng. pr ocesatin m§sr@gm,ﬁagma@dmﬁe.8 bar, the nozzle dianeter 0.8 mm
According to reqw rements |ayers thicknesses betvveen 5 and 15 pm were

obt ai ned, such that the tensile strength was 0.18 GPa and the surface
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D11 0RO R2aieh 18Rps Hia o IrR8dbiRy SR, had the Tol Towi ng

6. Coating with a SiC4N,H, plasma polymer

Using high-frequency low-pressure plasma in a parallel plate reactor borosilicate glass (D
263 by Schott Displayglas GmbH, format 150 x 150 mm, 400 pm thick) was used to produce



- 10.0 g vinyl siloxane 14 0.4 g cross-linker 0.1 g platinumcatalyst 5.0 g
ethyl acetate After centrifuging the c?ati ng was hardened under an IR ray
field in 5 sec and a | ayer thickness of 97 Nmwas obtai ned. The tensile
“-strength of the coated sanples was 0.19 GPa and the surface stability 783
MPa, while the uncoated sanples had a surface stability of 404 MPa. 18.
Coat i ngavd.4 ubvthiva SiE N HJaperdf eetaniéthglsilarier @@13) caraisnitroget. @reélmloﬁﬂhﬁéﬂi by

Schot t I H 100 x t k t ed

OV- nar deth g o, Jﬁ'b Rerie wn G FEhr A gow g scey (S Uk RtMelEquer
f] yséI ens gweme\utuaam and Ratsberaditydgeh avasasetl Hwbeasmarmé@ukea?qygorz wsm gre are
ardened_usin e n 0 C

whi ch eiemBiessd b Sting BiFBrag i inrtRres es YRGPR, 2he Bitack sttty ag 1120

t hi cknedtPapivhtld theauricpbtedesatdds eyl avenfateGtatiliity b£570 MPastress 0.2 GPa,
surface stability 658 MPa). The surface stability of the uncoated reference

had 404 Mra. Clains: 15 1. A toughened gl ass body; 1.1 conprising a base
body of glass and at |east one |ayer applied thereto; 1.2 at |east one

| ayer und 0, si,ve stres e stress. 2. A glass body as
cl ai rred§I n Cﬁf’ff%gp 23?'5’&" PPek '(SJS P?lo'f ﬁ%?*‘f'ﬂ%r %%Pr?)?'é'% Ive or tensile stress
|s of the order of 100 to 1000 MPa. 3. A glass body as clained in Caim1l
, ract rised in that e la ter es, or i C
hor gan PO i Rpeee O Ammi dadtiiit I ao AP IR AES P Basae
mat er i alssusedl asﬁagglaﬁsmu'pteamtlm Iaahhrmnlessnofamo pme mefnufdchired by the ddwn-draw
char act I’IS | a r surfa of .t
ol ase bBieEn TR Bl Y s esRare bl A T B Tob Yasd bR Th bR o
Cl ai s Lsing aaceummgabtpmaesec(Smo t‘lhmh) Wit dasethyiplbnyl siliporesesih (asandl aame
gl ass, 0 I 0 i med in
& o m s STERe Pl HactelERefle o BHETRbIYIdSoutop M 18D 103 RErEh U8
order oft 2000 far5TH) miin nn a7¢:|rdulajingsalr beety He Hyar ttm:imleas ag.50pm, dhe Grdiles 1
to 6, Xipl n e of
the gl ag@é&gﬁ ed;if %g’ O?l&%?% Tshq%ce? gﬁ%@ {\%’néﬁ) MP% é%cgusae glh&n’l résm 5&8@?
minimal chemical resistance relative to ketones inter alia, a second layer is applied. The
silicon resin-coated glass substrates are coated with a silicon polymer film based on
polydimethyl siloxane (brand name Elastosil® by Wacker-Chemie GmbH, viscosity 70000
mPas) using a centrifugal process (5000 1/mm) and dried at 200°C for 20 min in a circulating
air oven. The layer thickness is 45 pym. With the first coating the strength clearly increased,
and the chemical resistance in particular relative to ketones was improved by the second
coating.

8. Coating with an amorphous silicon nitride layer by means of plasma enhanced
chemical vapour deposition (PECVD)

Substrate: AF45 0.7 mm x 400 x 400 mm by Schott Displayglas

Plant; - PI/PE-CVC reactor horizontal configuration with plasma cage
Plasma excitation frequency: 13.56 MHz

Plasma output: 40W

Temperature: | T =300°C

Precursor gases: SiH465sccm, NH;, 280 scem

Carrier gases: N, 800 scecm, H, 178 scem

Processing pressure: 890 pbar

Layer thickness: ~ 450nm



- 8. A glass body as clained in any one of Clains 1 to 7, characterised in
that at |least one of the two or nore | &ers is applied for protecting the
| ayer or |ayers under stress. 9. A process for manufacturing a gl ass body
as claimed in any one of Clains 1 to 8, characterised by the foll ow ng
procedural steps: 9.1 one or_nore layers is or are applied to the glass by
di ppi ngl-aY&E®teFS:ugi ng, | ani Fafi-dSor ~SBPMFhg of organic pol yners,

i norganic materials or organi cally nmodified ceramc materials by neans of
sol gel technol o 2 at least one |ayer is reprocessed to adjust

, .. 16
the reqfuffaee Ftﬁp'gﬁg’ %tmétgoatlmg A%rFoddMPas clainmed in daim9
char act gﬁﬁg@gﬁlstw,"{yh@gh &d¥in ayer Q,ggplgsgm:aa pol ymer whose tear-growth
resistance is at least 10 11. A process as clainmed in Claim9,
characterised in that there i s subsequent processing by neans of ther mal
drying, electromagnetic radiation, UV treatnent, UV/ozone treatnent, corona
treatnent, electron radiation and flamng. 12. A process ~s clained in any
one of & ai mSopting vgth a silicem xide layer (ﬁ‘g?lh'?y PBWHEHRg {gputtaring. FVB, Phys. 5
vacuum usi ngvapwyp DepbsitieRp i si ng or sputter processes. 13. A process as
claimed in any one of Clains 1 to 8, characterised in that coating is
carried out by neans of plasna-supported precipitation fromthe gaseous
phase, lyibgtasma pol ym%‘rlsatnzseoo4xla¢oa<@baﬁmﬁb@seh&fprsgayglaﬂ A process
as clained in Caim1l, cha act eri sed inth plaﬂ;& é’l‘tﬁ sem copductors, et al

t

oxi des, P85 conduct or oxi de¥ertigak dnling; SPHERSs c&’@fﬁfrﬁ@teﬂdg?gnﬁ%?’hl

oxynitrides, netal oxycarbi dgﬁodé;g,ﬁa Hpmﬁgma)genyrétrohdes sem conduct or
carboni tri des, sem conduct og X(S) n| trides, sem conduct caF BI des, ‘%2 qﬁt al s
I

or m xt ?PHLCof these nmateri InepE waterogled raagnetion
characterised in that vol atntémediated cmlzbmmds or volatile organic or

nmet al | organi ¢ compounds are_used tartin terials.
g P Fully oxné?l sedS quartz glgssrrarge{

Plasma excitation frequency: 13.56 MHz

Plasma output: 2500 W

Substrate temperature: 250°C

Carrier gases: Ar 40 scem, Kr 5§ sccm, O, x sccm
Running speed: 0.1 m/min

Processing pressure: 2.9 pbar

Layer thickness: ~ 2850 nm

Layer stress: os=-180... - 250 MPa

Surface stability without coating: 0o = 579 MPa
Surface stability with coating: Ogs =722 MPa

10. Coating of glass substrates with aluminium oxide (AlO,) by powdering
(sputtering, AVD Phys. Vapor Deposition)

Substrate: D 263 0.4 x 400 x 400 mm®

Plant: Vertical inline sputter plant with water-cooled magnetron
cathode and HF plasma generation

Source: 2 x linear water-cooled magnetron cathode 488 mm wide



- 16. A process as clained in any one of Clains 11 to 14, characterised in
that .the layer stress is set by a bias]lgenerated by applying a direct
voltage or an alternating voltage to the substrate. 17. A process as
~clainmed in any one of Clains 1 to 15, characterised in that coating and

subsequent treatnent are carried out imediately after hot noul ding. 17.
18. Dlasmasgxsitation frequenss d3wbitMHg| ass substrates as clainmed in Cains 1

to 16. piasmidadudp @i sks manuf act pgedywi th gl ass substrates as clainmed in
Claims 1 to 16. 20. Electrical circujt_carrier_manufactured with gl ass

subst r af851e5838¢%i ned in C A P8 SecoKngscom. Orfpeded flat gl ass as cl ai med
i n O ai gebdirdt®tdmperh@fect erigggec i n that coating on at |east one side
fulfils further functional characteristics. 22. Hardened flat glass as

cl ai medRUANIBY §PE8% 7 char acCel3BEWNi n that the coating on at |east one side
serves ppodakslngpr@sarat . 233 Hapglened flat glass as claimed in daim 17,
characterised In that the coat] ng1 on at | east one side serves as reflecting
or absolPY&SNCKNSSEr . 24, HaroPBM flat glass as claimed in Claim17,
characterised in that the coating on at | east one side serves as diffusion
barrier, 25. Hardened flat glass as clained in Caim17, characterised in
that theAYSEERY) on at | easPs6iie?li-de BBQMRA as phot o-sensitive | ayer. 26.
Hardened flat glass as clainmed in Claim17, characterised in that the
coating _on at |east _t%ge si de serves a%“ﬁgl ariser. 27. Hardened flat gl ass
as cl ai redassstabillly without eqalipgct % §%MP2 hat the coating on at |east one

si de seBuf&cestabilify Witheddafifg:St Or a@gs = 754 Mpa

AL A& A% A% A% A9. AL A L AFLA A9 AS% A9. Al A LA AT} Qw b Z@vs
-131'1}xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca]ca] ca]calca]calca]cTa]cTa! ! $%&g(')|))D, F, f-0O /0{2344666999C: ;
>?7? } xsni d cal.calcalcalcalcalcalcalcalc ] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ﬁ‘;] ca‘f%%ﬂ l}ogaéfégﬂ] lbya%F& o] %5%@5]"&%&1%&%@1&% F6FZH HHI XJdJIW.L2MN/
OYOPPPQRQY vagke_YSni U] caV] calU] caV] cal] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] caU
| cal cal sabsabcal oal cadl eal gal ) Cab el cal o388 S A1dids strip wiath by Schot
\WP\J] Bl ~(~p "~ Za| wr mhec” XnDIdprablhe a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca]
ggaqa?g{)g%‘gglggglgﬁﬁﬂ F?]Bf? } gﬁl;ﬁ%%lgal‘rll%%] %gl:t?ear] %?a C\?VI Car]a?ealc%gled magnetron
pypd, g/ grrt | w mhc] Xni U] ca] cedthedd amd DE]ptaentngersdchtion] ca] cal] ca] caU] ca] cal] ca
] caU] cal.cal ca] caU] ca] ca] ca] gal.cal ca] cal cal,cal calcalca

ttt uvcv%ﬂiéﬁﬁnyyyyozL{ o[ P{{ EQ ?r |]nagr1e(fr calho%L 4%% mr]1 wide

171131 0-~%r}' }xsni d_Z] ca] ] caCeddrget] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca

} cal cal gl kg Aqahe skl cdl cal cal cal " AC (8]

Plasma output: 4 kW

Carrier gases: Ar 40 sccm

Processing pressure: 2.6 pbar, pressure increase at plasma ignition to ~ 15 ubar
Layer thickness: ~ 400 nm

Layer stress: os=-350 ... -400 MPa

Surface stability without coating: Op = 515 MPa
Surface stability with coating: Oos = 1620 MPa

12. Coating of glass substrates with aluminium oxide (A1.0;) by vapour deposition
in e-Beam process

Substrate: D 263 0.4 x 50 x 50 mm
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Layer stress: gs = 225 255 MPa (compressive stress)

Surface stability without coating: Go = 404 MPa
Surface stability with coating: Gos = 631 MPa

13. Coating of glass substrates with silicon resins

Borosilicate glass containing alkali (D 263 T by §chott Displayglas GmbH, format 100 x 100
mm) 0.1 mm thick was dissolved with a polysiloxane Silres® containing methyl groups by
Wacker in xylol (55% solution) and filtered. Next, a 5% solution of F 100 (Wacker) in xylol is
added for faster cross-linking of the polysiloxane solution and stirred with a magnetic
agitator. The glasses are coated with the polymer solution using a centrifugal process (1000
min™') and dried at 230°C for 60 min in a circulating air oven. The layer thickness of the
sample was 5.3 ym. The tensile strength was 0.19 GPa and the surface stability 814 MPa,
while the uncoated samples had a surface stability of 426 MPa.

14. Coating of glass substrates with acrylate epoxy polymer mixture

Borosilicate glass containing alkali (D 263 by Schott Displayglas GmbH, format 100 x 100
mm) 0.1 mm thick was coated double-sided with a polymer mixture of polyacrylate and
polyepoxy by Clariant (centrifugal process 800 min’) and dried at 230°C for 30 min in a
circulating air oven. The layer thickness of the sample was 3.5 pm, the tensile strength 0.18
CPa and the surface stability 790 MPa, while the uncoated samples had a surface stability of
426 MPa.

15. Coating with polyurethane resin

15.1 2 K System

Borosilicate glass containing alkali (D 263 by Schott Displayglas GmbH, format 100 x 100
mm) 0.2 mm thick was coated with a polyurethane lacquer (Desmodur/Desmophen, Bayer)
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16.2 1 K System
Borosilicate glass containing alkali (D 263 by Schott Displayglas GmbH, format 300 x 400
mm) 0.2 mm thick was coated with 1 K PU lacquer Coetrans (Coelan) by a spraying process.
The lacquer was diluted with MIBK to a solids content of 20%. The lacquer was applied using
an air atomiser nozzle (air pressure 2 bar), with the layer thickness 20 um. The coating cure
hardens at room temperature within 1 hour by reacting with humidity. The samples had a
tensile strength of 0.15 CPa and a surface stability of 679 MPa, while the uncoated samples
had a surface stability of 404 MPa.

15.3 Coating with aqueous PU system

Borosilicate glass containing alkali (D 263 by Schott Displayglas GmbH, format 300 x 400
mm) 0.2 mm thick was coated with the aqueous lacquer system Hydroglasur (Diegel) by a
spraying process. The spray pressure was 3 bar, the nozzle diameter 0.8 mm. According to
requirements layers thicknesses between 5 and 15 pym were obtained, such that the tensile
strength was 0.18 GPa and the surface stability was 752 MPa, while the uncoated samples
had a surface stability of 404 MPa.

16. Coating with epoxy resin

Borosilicate glass containing alkali (D 263 by Schott Displayglas GmbH, format 100 x 100
mm) 0.2 mm thick was coated with 2 K epoxy Stycast 1269 A (Grace) in a spin-coat process
(1500 s™') and hardened for 3 h at 120°. The layer thickness was 7.2 pm, the tensile strength
0.18 GPa and the surface stability 748 MPa (surface stability of the uncoated reference 404
MPa).

17. Coating with silicon elastomer (platinum-catalysed addition-cross-linked)

Borosilicate glass containing alkali (D 263 by Schott Displayglas GmbH, format 100 x 100
mm) 0.2 mm thick was coated with an addition-cross-linking silicon in a spin-coat process
(1300 s"). The coating solution had the following ingredients:

10.0 g vinyl siloxane
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and the surface stability 783 MPa, while the uncoated samples had a surface stability of 404
MPa.

18. Coating with UV-hardening systems

Alkali-free borosilicate glass (D 263 by Schott Displayglas GmbH, 100 x 100 mm) thickness
0.2 mm was coated with UV-hardening lacquer systems in a spin-coat process (1300 s™).
The lacquer systems were based on both acrylates and epoxies. These lacquer systems are
hardened using a fusion lamp (lamp type H) and an output of 180 W/cm?, which was guided
at a rate of 6 rn/min over the coated samples. The thickness of the acrylate coating was 7.6
um (tensile stress 0.2 GPa, surface stability 658 MPa). The surface stability of the uncoated
reference had 404 MPa.
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Claims:

1. A toughened glass body;
1.1 comprising a base body of glass and at least one layer applied thereto;

1.2  atleast one layer is under compressive stress or tensile stress.

2. A glass body as claimed in Claim 1, characterised in that the compressive or
tensile stress is of the order of 100 to 1000 MPa.

3. A glass body as claimed in Claim 1 or 2, characterised in that the layer
material comprises organic or inorganic materials or a mixture or a compound of

organic and inorganic materiais.

4. A glass body as claimed in any one of Claims 1 to 3, characterised in that

the layer under stress covers the surface of the glass body entirely or partially.

5. A glass body as claimed in any one of Claims 1 to 4, characterised in that

the base body is present as flat glass, bent flat glass or as container glass.

6. A glass body as claimed in Claim 5, characterised in that the thickness of the
base body is of the order of 10 to 1500 grn.

7. A glass body as claimed in any one of Claims 1 to 6, characterised in that the

base body is flexible and the thickness of the glass is of the order of 10 to 200 um.

8. A glass body as claimed in any one of Claims 1 to 7, characterised in that at
least one of the two or more layers is applied for protecting the layer or layers under

stress.

9. A process for manufacturing a glass body as claimed in any one of Claims 1
to 8, characterised by the following procedural steps:

9.1 one or more layers is or are applied to the glass by dipping, centrifuging,
laminating or spraying of organic polymers, inorganic materials or organically

modified ceramic materials by means of sol gel technology;
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10. A process as claimed in Claim 9 characterised in that the layer comprises a

polymer whose tear-growth resistance is at least 10N/mm.

11. A process as claimed in Claim 9, characterised in that there is subsequent
processing by means of thermal drying, electromagnetic radiation, UV treatment,

UV/ozone treatment, corona treatment, electron radiation and flaming.

12. A process as claimed in any one of Claims 1 to 8, characterised in that coating

is carried out in a vacuum using physical vaporising or sputter processes.

13. A process as claimed in any one of Claims 1 to 8, characterised in that coating
is carried out by means of plasma-supported precipitation from the gaseous phase,

by plasma polymerisation or by a plasma arc process.

14. A process as claimed in Claim 11, characterised in that metals,
semiconductors, metal oxides, semiconductor oxides, metal nitrides, metal
carbonitrides, metal oxynitrides, metal oxycarbides, semiconductor nitrides,
semiconductor carbonitrides, semicon?uctor oxynitrides, semiconductor carbides,_.or

metals or mixtures of these materials.

16. A process as claimed in Claim 12, characterised in that volatile metal
compounds or volatile organic or metallorganic compounds are used as starting

materials.

16. A process as claimed in any one of Claims 11 to 14, characterised in that the
layer stress is set by a bias, generated by applying a direct voltage or an alternating

voltage to the substrate.

17. A process as claimed in any one of Claims 1 to 15, characterised in that

coating and subsequent treatment are carried out immediately after hot moulding.
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25. Hardened flat glass as claimed ,in Claim 17, characterised in that the coatiqg

on at least one side serves as photo-sensitive layer.

26. Hardened flat glass as claimed in Claim 17, characterised in that the coating

on at least one side serves as polariser.

27.  Hardened flat glass as claimed in Claim 17, characterised in that the coating

on at least one side serves as information storage.



