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Title: GLASS BODY WTH | MPROVED STRENGTH  (57) Abstract: 12 Cctober 2004
TOUGHENED GLASS BODY The present invention relates to glass‘Podles of any
shape, for exanple in the formof flat sheets or in three-di form
of greater thickness. In nunerous applications such glass bodies require
particularly high strength, in particular a surface strength. Chem cal or
thermal treatnents are considered for this ose. Wth thermal hardening
of gl ass conpressive stressE’U 5¥ﬂENE£&@hﬁGﬁ? ¥urface, while tensile
stresses are frozen in the core due to the |ower cooling rate. The width of
the conpressive stress zone is approximately 1/5 of the thickness of the

gl ass. Thermal hardening, however, is [imted to sheets having a thickness

> 3 ”mmeBié[] gﬁpm:&% defutd &S §Bks Ba&.@graf%yqﬂs;}é Rl eRahpENh 6 lrcﬁnpagﬁéi on

t he fact npressive stresses in the glass surface transpire

nodi f i glme,tsggr 'ﬂé“'f?ﬁ@"ﬂ@?ﬁ!ﬁiﬁ' fqrﬁwf(ﬂfeﬂtﬁ'éfhl%ﬂﬁf’rsace area relative to the
interior of the glass. In nost cases this nodification is accorrpl I shed by
an alkali ion exchan e at terrperatures bel ow t he transforimatio

t enper by Rireerpys appfica brdien gyire §aﬁ¥°ék§f|é@‘9hr§tfﬂﬁlﬁﬁb$ﬁ Gﬁﬁﬂﬁﬁ"ﬂf ate

smel ti gk str@ﬁ@hoéhémfcﬁl or tﬁ@rmal fre@imdifts aw %sfd@i:ecﬁ%yﬁf Shurpos.s. A
conpressive stress zone, whose depth is ca. O pmresults fromthe

exchange of Na to K. This nmethod also is restrlcted to thicker glass > 0.7

M FunhtethBRhR, harbiehifig &7 SRadd abmb&eakwé @r&b@és%ré $robeh ionh e E@facgptwrmal or
el ectronic ag plications after chem(glﬂa har deni ng. This Frocedural step

agai n oRENe SUERSCSRBRASTON Hl5s FQeoghip 191 thdowsls BoRING Tl Eleadddtp Sfihg )

| eads é&nﬁ:@ﬁﬁbé‘&ﬁ@hb ezdn@S%eapﬂuﬁmiabely bi/gakaags thidiifsa berv BiEe gldsanaemmiihods
are accordi ng not to _be inplenented for thin glass, as used in
r

par t i cBRrERNinghoyyeypr. &3/ imitd fogthegis havings Qb‘é‘“%?s?@rm'@} ectronic applications.

[

By comparison fo thermal hardening chemical hardening is based on the fact that
compressive stresses in the glass surface franspire by modification to the composition of the
surface area relative to the interior of the glass. In most casés this modification is
accomplished by an alkali ion exchange at temperatures below the transformation
temperature Tg. in the process the glass is freated in potassium nifrate smelting at
approximately 50 - 150°C below Tg for several hours. A compressive stress zone, whose
depth is ca. 60 - 150 pm resuits from the exchange of Na to K. This method also is restricted
to thicker glass > 0.7 mm. Furthermore, it is qssential that the glass is polished for optical or
electronic applications after chemical hardening. This procedural step again increases
production costs and in the case of thin glass (< 0.3 mm)}) leads to considerable losses due to

breakages.

The abovementioned methods are accordingly not to be implemented for thin glass, as used

"in particular for displays or for data storage or for electronic applications.

With minimal Qlass thickness, in particular thicknesses < 1 mm, or due to the manufacturing
' process for three-dimensional .giass bodies, previously known processes for toughening
glass, such as thermal and chemical hardening, are ruled out because these processes are
too time-consuming, or produce a surface which must be reprocessed Llsing an expensive
polishing procedure and which is not useful for optical, electrical, “electronic and
optoelectronic applications. In particular in applications where very thin glass (< 0.3 mm) is
used, it is particularly important to increase the strehgth of the glass, since this otherwise

breaks too easily. Furthermore, thermal hardening -is possible only for glass-types having a



Wth mnimal glass thickness, in particular thicknesses <1 mm or due to

t he manufacturing process for three-dinensional gl ass bodiq C)Q£g%§gysly
. C r 20

known processes for toughening glass, such as thermal and chem cal

hardeni ng; are rul ed out because these processes are too tinme-consuning,

or produce a surface which nust be rébrocessed usi ng an expensive

pol i shing procedure and which is not useful for optical, electrical,

el ectronic and optoelectronic applications. In particular in applications

wher e il dxpansnasoefticien? oB>MpphBC. HSHE, atidveindnikdiedl fpptiddtlohs 'e@é’&é!?ﬁt to
| ncrease the strength of the glass, since this otherwise - breaks to

easi | §1aseet PRURGG Erernpplepxpgnst ar‘a’sfﬁ%gt PE <p RRsRibt g spd ey aggiogatsof thees
havi ngeduirkd Zhdeaiapedmaidf4tadiliher mal expansion coefficient of > 7 ppm/ C .In
t he abovenenUoned applications especially glasses having a thernal -

expansi on. coefficient of <7 ppni C are used on account. of the required

t lher-v NMihe geBRRsly hgni&taa!pi'ddﬁb?]l. strE&ggrr@ﬂl Ghis/ 8% YofpBieilo iRy ﬂv@:giréﬁéé! -§Fern§ﬂgish OL

gl ass _as conpar 0,itsg theoretic -strength is- caused-in particular by
darrag&a‘ﬁ‘?daﬁﬁ Pﬁ&%@f by ﬁa-'i’ﬁ%e ‘gtPag%“aéiﬁ'rreF c & 9‘?‘? 935S 3¢ dgfsy aceudigalt ed to
pr ot estigddstedstarprateet g suefaté by cohtinglE (638 95227 A tHBURsa®Sd PRSeds B 0CESS
in whic | a l.ass-, i.s .coated with -a scratch-proof splinter coating of a
syt hEhiet et Blas 7 SBatey ity A sEraortor Sl Soatlad of 8 WRMebd ritera. S48 s 1 1
hot stk acynthictit pewdérdis selBdtontdiite sttt hbostirtiee f toglaps. Blittids tethid 68

qual i adequat-e for gl ass substrates for use . in- displays. or fgor data

e ahot BB SulfBto ARy GBNTAE R B Pt for g T Albeaise o kot
cont-amedias nade of -glass by using an organic resin which is nmanufactured
by- polynerisation on the glass. Wth this process the surface of the

glass is certainly well protected and thus becones nore stable against-
ext er W&l 5 #7682 desdibes eggucess fouimpiodsy thet stakibiyraf kentamieghmade @f glass g gl ass

0 nal LoRBRRL R Vhieh' ) SAlaBuRd, 6L bV ph B g Ay e

cont apregess the pofaceefithaglass ipwertainly wilbgstestad aad thusdrezpntesdnorehitable

i ncrege 8 iNa gt %'sdgc & I Yndt ot e I {glanical ef f ect
and no ,nats )ge'rggf:l eglti N the %‘r?%’cg@sgoaegc%értd?ng ?%%ﬁ#eheﬁirngrsr(gﬁ < %@%shlbi’on, by
meansmensretéranpreasivpoeiensitessitasg beingthuit yoihthefayeagan the\glashier i s there any
mention nmade of

US 5 455 087 also desciibes a pracess for toughening glass containers by polymerisation on

the glass sudace. Here, too, this increase in strength is achieved only by the protective

mechanical effect and not, as described in the process according to the present invention, by

means of mechanical prestressing of the poly;_lner layer. Neither is there any mention made of

the significance of tear-growth resistance of the palymers in the abovementioned documents.
- . The object of the invention is to equip a glass body of any type and shape with greater
sti‘ength. In padicular, high surface strength should be achieved with the towest. possible

manufacturing expense and low manufacturing costs.

This task is solved by the characteristics of the independent claims.



.1 the significance of tear-growth resistance of the polyners in the
abovenenti oned docunents -The object of the inventionis to uig | ass
body. of any type and shape with greater strength. In partiégﬂﬁp,aﬁpaﬁ
surface strength should be achieved with the | owest, possible
manuf act uri ng expense and | ow manufacturing costs. ' This task is solved
by the characteristics of the independent, clains. 12 October 2004
According to a first aspect of the present invention, there is provided a
t oughened gl ass body conprising a base body of glass and at, |east one
first layer applied thereto, character?2sed in that the first layer is a
| ayer of ssilicon resin, such that the layer is under tensile stress of the
order of 100 to 1000 MPa. According to a second aspect of the present

invention, RbedrEingIo BHRs aEEstt of thewedrAtHvertibAsheRad providgrd Bugieradigiss body
of glass and_at |east on firgt Ialyer gﬂied t%[%rﬁto, crlla(ri?}(l:terised in
that the fi Py sopRisinga Bagep YOBSH%S%% AR ANE A 1aygkgpplicd thereto,

addi tion-cr QR8s Libdeling tik bR 18133 PIHED ofSUAN k&R, shdhahhdiSTaybsisunder a
tensile stréss of the order of 100 to 1000 MPa. According to a third
aspect of thadartessietsiresyefrthe order bhtdetoi190fMRe.ded a t oughened gl ass body
conprising a base body of glass and at |east one first |ayer applied
thereto, characterised in that the applied first layer is an epoxy resin

| ayer, suchabbtingtia skaot®s aspectufdiey praséreirsichiiors thess is mpviderka drugdenest 100
to 1000 MPa. According to a fourth aspect of the present invention, there

i s provi ded ghess bedyhesmentising akase hody otelnssrand phigad opatisst byenapplied| ass and at

| east one fiyst, | gyer ' Lsed. I t he applied
firat | ayer acis @7 ERR el EER: Byer SABRELER bR ALIRLL e BREL Dot
the |ayer i sddifigicradsti@Riiglstlicohrebsmnat, sublethat the layef is 1iGertadiedGIRGMRA.
According, tqg a fifth aspect of the present invention, there is provided a
t oughened gps%qs%wfl%mwwaa base body of glass of thickness |ess
“than 0.3mm and at | east one first layer applied thereto, characterised in
that the applied first layer is a.lacquer coating, such that the | acquer
coating is Acpudingrtesbinbaspectefdhe present|innentien. tasreisproyded a tenehgped| ate or

2t ; Iegcs:qg? r-t S%issg Bo ybc?osnei\;gris?rrn]g & base Ogjp gf g asesraef\ldtat1 Eeaslt%}{g First faygrn%%ﬁie@ tensile

thereto, characterised in that the applied first layer is an epoxy resin layer, such that

the layer is under a tensile stress of the order of 100 to 1000 MPa.

According to a fourth aspect of the present invention, there is provided a toughened
glass body comprising a base body of glass and at least one first layer applied thereto,
characterised in that thé applied first layer is a polymer mixture of polyacrylate and
polyepoxy, such that the layer is under a tensile stress of the order of 100 to 1000 MPa.

According to a fifth aspect of the present invention, there is provided a toughened glass body
comprising a base body of glass of thickness less than 0.3mm and at least one first layer
applied thereto, characterised in that the applied first layer is a lacquer coating, such that the
“lacquer coating is a polyurethane laéquel: or a lacquer syste:ﬁ based oin acrylate or a

- lacquer system based on epoxy and where the layer is under a tensile stress of the’

order of 200 to 1000 MPa.



order of 200 to 1000 MPa. 12 Cctober 2004 2b The invention is therefore
based on a gl ass body which is conposed of a base body and 3 é&@% %gplied
thereto. At the same time provision is nmade for the applied a

under a defined conpressive stress or under a defined tensile stress. The
| ayer has either its own tension, which is already effective when applied
to the glass surface, or it obtains this tension fromfurther processing.
When a | ayer, which is under conpressive stress, is applied the tensile
stress applied 3 12 Cctober 2004 extebnally nust first overcone this
conpressive stress before the glass breaks. If the applied I|ayer, however,
is under tensile stress, a conpressive stress is created in the superficial

! t his,t
01 on, il g 35 Trd AR SEORL PLBV IS 8 RSl ol BB el o 52°
defi nedamcamhed:there;to phtdbe samsdidhd @ydsionay nedepor the appmnayer toibearrgienac and .

organlc han stressing of the
bl 1 e qoaBRere R SloE: Br uBE4 obfiE LS AR ThE Lo R SO P

pol ynertensign.behichhis@lready effestive whem eplieddo thaeglamhafme,air isdtrading tHiytedbiohhe
pol ynerg Wth the process according to one enbodi nent, the
selectedgﬁg?g} gﬁgggﬁg}type and net hod of coating, or appropriate
subsequent treatnent accordingly may guarantee that a defined mechani cal

| ayer ol C nlnatl sprayi ng
and vai\{y&%‘q§ étlér%ét\ﬂéafgqﬁggrhéa"@)rg%ﬂ t%'r%lsﬁ .EQBP eg#gé E%F"eng”?sé flpPé or

pl asma- supperted chem cal precipitation fromthe vapour phase (PECVD) can
be used as p033|ble process for coating. -According to a sixth aspect of the
invention, there is provided a process for manufacturing a glass body as
defi ned above characterised by a first layer conprising a silicon resin
which is applied to the base body by centrifuging a silicon resin xyl ol
solution and is dried. According to a seventh aspect of the invention,
"there is provided a process for manufacturing a glass body as defined
above, characterised by a first |layer conprising a



silicon resin which is applied to the base body by centrifuging a silicon
resin xylol solution and dried, and a second |layer which is P|Ie to the
dried first |ayer by centrlfuglng and3is dried. According t&zgﬁ o8P

aspect of the invention, there is provided a process for nanufacturlng a
gl ass body as defined above characterised by a coating solution conprising
vinyl siloxane, a cross-Ilinker, Iatlnunlc talést an?ﬁeth kgace

whi ch PsteEly ust st OHarComE &b APPISSVE afiesd b e glags he ¢
layer kfyehadRned isrurdr kdhsilastbiel £l copreside REet® id criafet in ﬂ&pasqierﬁxfnalt he

t th ded
ot | noAeaibrgtine AP o FOGH By TS Sresiio dpPicsy B nTust e BB FPRa o 1 he

base- b(gggbr@m&?gggﬁrggmng an epoxy resin and is hardened. According to a
tent h aspect the invention, there is provided a process for

manuf acturing a glass body as defined above, characterised by a poI ymer

m Xt ur 0 ay I d
on ¢ he 1 10 SFieSinhe SO LRSI Iitofariil) R8s Neer “"S‘r’ff"‘é’é"‘p‘*'f%e&@?g‘ﬁz?e -
2004 3anokgane dindgorganiaiinoeganice Aakeriglsp dpartaron Hae imecanicahpresiiessing &F fi%vi ded

a proc W bAGhEF fa ahegieas il pesitaritefiof fRthohbeenahaingoirant feed
by a f%?% Jcﬁ%em F ﬁ I S 2&5 lied tgie thesbase bog?:bby cent?)::f ug or

sprayi rigcreaging ytoe el’ﬂﬁ%hﬁ!@lclaa@tﬂ?é'ﬁy of taelF&ﬂﬂﬂ%’fg|%§$sp‘é’ﬁpo%eW'tBnthﬁcPSﬂ%ﬁfge or
epoxy ad?:goﬂdﬁx\s;r]%e%?@@ﬂrbo@iﬁfe‘ﬁf dhoGelcted hmulibil fth@%@cénd)heftﬂ@ﬂ bNY&IhG 0Be

there i's pro manufactured wth glass bodies as defined
above. a@@m@t&ngum@qa@mth atment AccRsiRglY reay gnaraniseethel andefingd eeshanidbyi ded

har d dl%ﬁ aspect Rided VDI BhARS QAUHESnGS IARkIRY PRI %@C%d}uﬂg to a

fourtee the invention, there is provided electri caI circ
carri erteeatmentuf sushugedsRMteRng | BISsMB oBPlwBeHsatighs 9% cAIASHAWEPPHIed (HEBYIG | s

whi ch ?Q%Bgagﬁf.%mﬂe vaﬁémhééke%ﬁ@ﬁﬁ%an%%é@b@gogﬁbt@rﬂmceamﬁlcmmg may be

_con5|d re ayer materials- ernopl asts, duroplasts and el astonmers can
be used as organic polyners. Polynmers such as for exanple polyvinyl

Ft! E Oholmmﬁigytaczr siktataepectpd theainyériive sthereak peslidadsa prokys for imanwaciiigtene
|
© Orglass%%dys( %s %%4’ rlae(addab%r\]/gc%arac ense(rlr%y%rfirgtl Igyer comprising a silicon resin which is

applied to the base body by centrifuging a silicon resin xylo! solution and is dried.

According to a seventh aspect of the invention, there is provided a  process for
manufacturing a glass body as defined above, characterised by a first layer comprising a
silicon resin which is applied to the base body by centrifuging a sificon resin xylol solution and
dried, and a second layer which is applied to the dried first layer by centrifuging and is dried.

According to an eighth aspect of the invention, there is provided a process for manufacturing
a glass body as defined above, characterised by a coating solution comprising vinyl siloxane,
a cross-linker, a platinum catalyst and ethyl acetate which is applied to the base body by

centrifuging and the centrifuged layer is hardened in an IR ray field.

According to a nineth aspect of the invention, there is provided a process for manufacturing
a glass body as defined above, characterised by a first epoxy tayer which is applied to the

base body by centrifugmg an epoxy resin and is hardened.

According to a tenth aspect of the invention, there is provided a process for manufacturing a
glass body as defined above, characterised by a polymer mixture, comprising a polyacrylate
and a polyepoxy, which is centrifuged on the base body, producing the first layer which is
dried. ' _—



cont ai ni ng nanoparticles can be applied to the glass by the process
according to the present invention, such that defined tensi

conpressive stresses are adjusted. This may occur by the é?gﬁpﬁﬂdmgt t he
appropriate polynmer with respect to mplecul ar weight, degree of hydrolysis,
purity, cross-Ilinkable functional groups and by correspondi ng subsequent
treatnent can be carried out thermally or photochemcally (e.g. W

har deni ng) or autocatalytically. The | ayer stress may hereby be produced
by dryiagording tor @sseleierith ngspett ohdhpdnyantien, There igr powissd amypraress for

i nfluepce | {af&ﬁ_g,},g%g%%s e{s%‘ﬁﬁé@?ﬁ@ve( 'ét%r%tgrr%ﬁi%y Qrdt hﬁrePWh)éﬂﬁé aR;(l))Iﬂsda

pr eferred range o t ear-growt r€si stance can
and i ntatheabagecbodyr by cerptﬂ@rg@gr@dspeamm armtstur@tha@e HPAUSION A l@qwer éM@f@mof 11

N&Q{Qd 3465 teOC){-G‘ero an}ytg‘ﬁhrd@ﬁ? so-cal l ed "shear-proof el astoners
V\:hl ch t

ave a rIy Initiral tearing resistance and tear-growth
resi stance than standard products. In order to attain greater strength and

hi gh chem cal endurance the ss substrate can be . c d-a_nunber .

1 s, ARBYFIRGH 0 F Tty gapoeorass FVERLGtn HaR® oy HEo0 AETovs TSR0 s | o
Or CONpPIARS Hb¥ies 8k defifed abové.ender this nechanically prestressed |ayer nore
resistant to chemcals, for instance, a second |ayer can be applied which
may give this protection Adjusting a specific |ayer tension can be thus
made p@eéd)rah@ taid thirtRAthsaupbttedt the dwestonbihefe k2proutied Rard2@id mppufatuicat e

choi ce of ssin rapeters. Materials such as netal oxides (e.g.

al um nr“(ﬁtﬁr cbd’gbes a%é’%ﬁ'l‘e‘ﬂ%oi"?des (e.g. alumniumnitride), netal
oxinitrides (e. g Al,,O/NZ), netal carbides, netal oxicarbides, netal
carbonitrides, cond ctor .o des . g...Silicon.oxjde).. .sem.conductor
it 1 qasooding 103 TouBER abpecy el WeSBrtiabies TR Fe it CETHT BEAER )
sem comghiaifRture@ith deSs bediss aoadiridabouxi car bi des (e.g. Si OCy),

sem conductor carbonitrides (e.g. SiCXNY) or netals (e.g. chrone) or
"mxtures of these materials nay be considered for this purpose. Plasma
pol ynerAlt matnialkaviptiodarc bel pfadonecau@hgrttael progessfacoorgingito orenedmhedinienbmg¥ini c

e e SRR befh RS Y Dol o f3bla0 oRE SEERIASL R BESRESLRO, | 0

coati ngb 1 h&d nsiie ressive str
pl asma- orgam@potymérs Poityhexs guchasder enadipld pdrly\pxtsaeinahqjmlppimcﬂyma,on the | ayer

. E ﬁgséfgﬂgg’% ] ;g gasg Jg ﬁcﬂysri&gﬁg aﬁHltﬁé Irlpé' oraal?h}%-c%ﬁl&? %?m&‘égrg r1in5:]13ﬁ/1ateiri‘:?ilson

I'as stress
contarntng nanopartlc!es can be applied to the glass by the process according to the present

invention, such that defined tensile or compressive stresses are adjusted. This may occur by the
selection of the appropriate polymer with res;’zect to molecular weight, degree of hydroly_rsis,
purity, cross-linkable functional groups and by corresponding subsequent freatment can be
carried out thermally or photochemically {e.g. UV hardening) or autocatalytically. The layer
stress rnay hereby be produced by drying and cross-linking of the polymer. This process
may also influence the tear-growth resistance (ASIM 0 264) of the polymer. in a preferred
embodiment the range of tear-growth resistance can be 10 N/mm, and in a particularly
preferred embodiment this may be in the range of 11 — 15 N/mm. Values over 10 N/mm
mean so-called ‘shear-proof’ elastomers which have a clearly higher initial tearing resistance

and tear-growth resistance than standard products.

In-order to attain greater strength and high chemical endurance the glass substrate can be

coated a number of times. A first layer may be applied which may be under a defined
tensile or compressive stress. To render this mechanically prestressed layer more resistant

to chemicals, for instance, a second layer can be applied which may give this protection

Adjusting a specific layer tension can be thus made possible with thesputter process by



substrate can be created by applying a direct voltage, a | owfrequency
vol tage, a nedium frequency voltage or a high-frequency vol é?f% on
substrate. The vacuum arc process nay4 be particularly well d §e
creating layers with high nmechanical strength froman econom cal
standpoint. The tensile or conpressive stress of the applied |ayer can be
of the order of 100 - 1000 MPa preferably 200 - 600 MPa and particularly
pr ef er@proprigtiochoiesef nipgessing Pagragiersc Matasials %@ataédn%talr@qt@sie@eaimmum '

doubl Q;x&jéjexﬂetaThﬁde@(é F;nﬁlﬁ&trﬁumtnll‘lﬁdé)abhﬁfal 62RitRRse PP ALOMN t#egt%ra%' sng to
| ayer material. Wth asma %/rrers and sputtered | ayef the

t hi ckrBetal naxicarbidesy a!BP‘y’"‘ beargenitridag cﬁeﬂéﬁorﬁﬂdef OQXIde?O & @)m 9eillm"paQithe(}uI arly
pref ersdlivorfiudtor ARided (Gt hsnlfchﬁ Hmlldézgrsehﬂ&ﬁlﬁﬁctoﬁp&hmﬁ@eyﬁt Fdr{tgu' d

phase the |ayer thickness can order of 0.
par t i SETHFIRHUEIoE ﬁf’%@?%nﬁﬁm'%m‘c@r ofigarBigtes| ed- p il aﬁ?'?'cpﬁ@#céwr ed
enbodi g@psYnitiibes qeat ISIQ,;N ey rheta&pz& §.eeh@iies Cdrl idlirks' o fesBOMLEHIR, mé,PHé

on the Iass stri hi s can resul in an additional inctease 1n the

surfac® §Fs{ﬁd| fiof {fiis ﬁfr&?S?s aﬁ@edl?é\@’%é’a@|b§sef°i4&§ﬁdb@°fﬁr%m%t§v of erganic

pr ot ecandvmeiaw@anicmwheaécﬁhpbmﬁé EPlasTha pbRficrs Biso caﬁft%%rb&“ﬁita&ee ra%&&atri ng
scratchin g or the_ a earanc%Leﬁ%eqporr SI on on the surface 0 ass

to t hd®nEtigg; coqditions cwith i3, e et 8?'?‘8'[95§’ﬁ%c9rt%ﬂ333|"&m fth% fray be
gi ven @pr&dé‘tﬁsplﬁttbrq:frocésbfaddaﬂlﬁf Iﬁ@h@rponé?&aﬁélﬂr@I R§6r tehkiohMhasy @éjgkﬁﬁétgﬂ‘ in

bet ween S IS | C the |ayer may detach fromthe
gl ass R?ﬁ‘ c}i)’nf"clﬁg ﬁ%sﬁ ‘é(b'&F 'Q?’F(ées R@rgfﬁ‘ﬁ%m@&?@fl@ﬁ Thisbies streggron thdequat e
agﬂesmns@?tetdﬁa tbe’:lmfé&tegrbyt ﬁmgh@asame&t mgbea adv-aegietRy tx@lta%@ r&}»f%did?ﬁ- .
adhesi,on of t ayer ropri.atel retreatlngt e glass- This
can odtafue B’iy'ﬁ;ﬁtﬁ'ﬂg o h'%‘off‘?%’%%\’fﬁtﬁge BP%?"P% -t he gl ass surface using
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exanpl e silanol e, hexanethyldisilazane, amnosilane or pol ydi net hyl phenyl
sil oxane may al so be used to inprove the adhesion of silicon polyners. The
sur f ackhestensitegbh coptelssive lstress ofithebapplied $dr tarmbe 680 MRsertod 12385 A 0P Ay
Teans p?‘tfaferably 200 - 600 MPa and particularly preferably 300 - 500 MPa. The glass can be
coated single-sided or double-sided. The thickness of the layer can be 0.05 — 50 ym, according to
layer material. With plasma polymers and sputtered layers the layer thickness may preferably be of
the order of 0.05 - 0.5 ym and particularly preferably 0.1 - 03 ym. With the polymer layers
applied from the liquid phase the layer thickness can be of the order of 0.5 — 50 pym and in a

particularly preferred embodiment 1 - 10 ym.

In a particularly preferred embodiment the coating may be 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 may be 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 may be given to adhesion of
the layer material on the glass. If this adhesion between layer and glass is insufficient, the
layer may detach from the glass on account of the layer stress, or may develop cracks. For
adequate adhesion of the layer on the‘ glass it may be effective to improve the adhesion of the
layer by way of appropriately pretreating the gléss- 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-can be corona



doubl e-sided flat coating of the glass with a |l ayer which nmay be under
tensile or conpressive stress, which may be within the rangg o& ig%é'nsic
stability. If not only the surface of @ flat glass substrat O5ioper%8% 1 he
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stability may accordingly increased. This may be particularly significant
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be hardened and can also be used for those applications in which otherwise only glass
thicker than 0.3 mm is employed. If transparent and heat-resistant materials are used for
hardening the glass according to the process, then these glasses can be utilised as
substrates for producing displays such as LCDs or PLEDs, for example. In this way stable
flexible displays can be manufactured using the process .

In a particularly advantageous embodiment these layers can fulfil other functions still in
addition to their stability-reinforcing effect, according te the process according to the present
invention. By way of example, they can also act as a diffusion barmrier to easily moved alkali
fons, or as reflecting layers for reflective displays.

If transparency of the glass substrate is not a requirement, then metallic layers can also be
-employed to produce layer siresses. Cr layers, and Ta layers in a-mddification, Which are =~
precipitated at low processing pressures (< 4 pbaf) and a high separation efficiency, are
particularly suitable.

Wlth sputtering of Cr or Ta a tensile stress may be established in the metallic layer, which
may essentially depend 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



Anot her application of the process according to another enbodi nent may
conprise the nmanufacture of data nedia nade of glass, in parti

so-cal l ed hard di sks made of glass. T® ensure the mechani calzoscfog ?qof’y of
t hese gl ass hard di sks, they generally may undergo chem cal hardeni ng.
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mm) can be pl aced be?ween both load rings and the I oad on the glass

def i n&@aPthe upper load ring may be increased. An anisotropic state of
stress may be created in the thin-glass sanple. The tests nmay be perforned
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breakl ng s?ral n reaking strains can be given as an MPa unit and
eval uandgubsequeobrua haweningina) Bmeanerol expRUS 81 0 (BYF cul at ed from thi s
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st r es@anidnthaeelettrical dreuixéatiier may be produced by structuring the copper and tipping with

additional electrical components. The surface stability can be measured using a ring-on-ring
method (ROR) with reference to DIN 52292 or draft DIN 52300. The measuring lnstrument may
comprise. two concentric steel rings, a support ring (radius 20 mm) and a load ring (radlus 4
mm}. A square sample (50 mm x 50 mm) can be placed between both load rings and the load on
the glass defined by the upper load ring may be increased. An anisotropic state of stress may

be created in the thin glass sample. The tests may be performed with a dynamic effect which
‘may increase in linear fashion over time, in such a way that a power-controlled stress rate of 2

MPa/s can be given. The stress may be increased until such time as the glass shatters.

Non-linear power voltage connections may be considered for calculating breaking strains. The
breaking sfrains can be given as an MPa unit and evaluated in accordance with DIN 55303-7.
The values calculated fram this estimation method may then be given as strength values of the

- tested glasses.

Various measuring methods may be available for determining layer stress in metallic or oxidic
thin and thick layers. This measurement may be made relatively simply by bending a thin glass
Strip‘ which can be coated using the process according to one embodiment. The

mechanical



thin and thick |layers. This neasurenment nmay be nmade relatively sinply by

bending a thin glass strip which can be coated using the prqc rdi ng
to one enbodi mrent. The nmechanical 7 %2 Cctober 2004 | ayer §§F§%§eﬁ%&2be

cal cul ated fromthe basic nechanical data of the glass, its geonetry,
~measured deformation and | ayer thickness- The process is described in the.
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Mechanf&@PNSiS ain in Thin Filns with Applications to Polysilicon", J_
Appl . Phy. 57 (5), March 1985, pp. 1671-1675. Enbodinents 1. Coating with
pol yvi nyl alcohol directly on the glass draw Al kali-free borosilicate glass

of glass typd Siemiey, . Eardal. BrgoFianderaapg Rids Masatai® with pol yvi nyl
al cohol ( Mow pdchbiquelian thad Deterd¥atidh 28 Stry@iniThid Bifde- during the gl ass
drawi ng process_ (down-draw). The gl ass tenperature was ¢a.. 80C when the
pol yvi nyl  al-cohoMac(R6istesanely Bihd@d @?C-vﬂgg%ﬁﬂ-é?@ﬂ'@ﬁsbot h sides (upper
and undersigg) and dried at -180C in a furnace for ca. 15 seconds, during
the on-line process. The tensile stress was 0.6 GPa, the layer thickness

10 pm The Burf aB¥clahiRandozzg and R WBHMS| ass wi t hout any coating was 512
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ol yvinyl  SRRHOnE R BRI ALY ST oM (S5a00: 1471675 |

Di spl aygl as GrbH) neasuring 100 x 100 mm and 0.4 mmthick was coated with

pol yvi nyl al cohol (Mw ol by Cariant, 16%in HO at room tenperature by

centrifugal process (2000 m n", viscosity 250 nPas) and dried at 180C for
Embodiments :

1. Coating with polyvinyl alcehol 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 giass 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 pm. The surface stabilrity of the same glass without any coating ;:vas
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;0) at room
temperature by c'entﬁfuga! process (2000 min™, viscosity 250 thas) and dried at 180°C for
10 min. The layer thickness was 20 um. 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.



10 min. The layer thickness was 20 pm Wth single-sided coating the
surface stability was 706 MPa (with a tensile stress of 0.2‘ g’g}) gﬂ) W th
doubl e- si ded coating (di pping nethod)g 924 MPa (tensile st r 648 FP9Cha) .
The uncoated sanples had a . surface stability of 579 MPa. 8 3. Coating of
gl ass substrates with a silicon elastonmer 12 Cctober 2004 Al kali-free
borosilicate glass (D 263 by Schott D splayglas GrbH 100 x 100 nm 0.2 mm
thick was coated with a pol ydi net hyl siloxane (El astosilo by Wacker) by -

di ppi (vi ' wedraw rate .50 cmmn) and dried at 180C for
10 ni nn:9 Theéﬁ%?/'gx{%‘z’gi%gggggv\%g wrﬂbagmcopﬁéasggg\ggromh resi stance of the
polymer is 12 NNmm The tensile strength was 0.14 GPa, while the surface
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Coat i raf 40#t\MiPa Si CXO' Hz pl asma pol ymer Borosilicate glass (D 263 by Schott
D spl aygl as GrbH, gl ass thickness 0.4 mm format 200 x 200 mm) was coated

wi t h hexanet hl ydi si |l oxane (HVDSO) as nononer using a | ow pressure plasma
process. A parallel plate reactor was used for this, such that the | ower

el ectrpde V@§a4 ARG &R -hi gh-frequency generator (1356 MHZ). The
appl i ed HF out|lo on tﬁec‘hgré}g?r ode was 300 Waft, while the bias voltage

l'i kewi se applied to this el ectrode was -300 V. After 30 mnutes the |ayer
St osq e B5S oPsRiICdly g P, 263 by Qb YTVORR S 180 LR G BTHDS' €
" MPa, tfisk mastaeatadringie-sided avilh| amsaliad ahenyd siliterceesint SiiesT (4% solBtiean WPylol)

by Wacker by centrifugal process (4000 min™, viscosity 60 mPas) and dried at 200°C for 15

min. The layer thickness of the s‘amples was 8.7 um. The tensile strength was 0.21 GPa and

the surface stability 733 MPa, while the uncoated samples exhibited a surface stability of 426

MPa.

5. Coating with a SiC,O/H, plasma poly}mer

Borosilicate glass (D 263 by Schott Displayglas GmbH, glass thickness 0.4 mm, format 200 x
200 mm) was coated with hexamethlydisiloxane (HMDSO) as monomer using a low-pressure
plasma process. A parallel plate reactor was used for this, such that the lower electrode was
connected to a -high-frequency generator (1356 MHZ). The applied HF output on the
electrode was 300 Watt, while the bias voltage likewise 'applied to this electrode was -300 V.
After 30 minutes the layer thickness was 0.6 pm. A SiC,Oy layer was created which had a
compressive stress of 0.3 GPa. The surface stability of the coated samples was 1420 MPa,
- .while the uncoated samples had a surface stability of 579 MPa.

6. Coating with a SiC,N,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



6. Coating with a SI CXNYHZ pl asma pol yner Using hi gh-frequency | ow pressure
plasma in a parallel plate reactor borosilicate glass (D Zgg b% Schot t

Di spl aygl as GrbH, format. 150 x 150 mm_ 400 pmthick) was us £ b%FB%ce 9
12 Cctober 2004 a 0.42 pmthin Si C,,N\g | ayer of tetranethylsilane (TM5)
and nitrogen. Precipitation lasted for 20 m nutes. The pressure was 0.11
nmbar. A flow of 5 sccm (Standard cubic centinetre per mnute) TMS and 24
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substrate is ca. 470 MPa. The gl ass substrate its-coated using a

centrifugal process (5000 1/mn) with a nmethyl phenyl sili.con resin (brand
name Si I res(r) by Wacker - Chemi e GibH, "silicon resin /xylol solution nass
ratio 20C for 15 min in a circulating air oven.

The | aVer t Iggs §q-;4?°§ rﬁ?ﬂ‘ 'Pﬁmﬂe‘ﬂgﬁwe@wnﬁl 0.21 CPa and the

surface stabl I [ ty ca. 980 MPa. Because silicon resins display mninal

chem cal ' Ny tokt inter alia, a second |ayer is
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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 Elastosi® 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 pm. 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 depaosition (PECVD)

Substrate: AF45 0.7 mm x 400 X 400 mm by Schott Displayglas
Plant: PIfPE-CVC reactor horizontal configuration with plasma cage
~ Plasma excitation frequency: 13.56 MHz
" Plasma output: ' 40W
Temperature: T=300°C
Precursor gases: SiH,65scem, NHs, 280 scem
Carrier gases: : N, 800 sccm, H,178 sccm
" Processing pressure: 890 pbar
- Layer thickness: ~450nm



Pl asma excitation frequency: 13.56 Mz Pl asma out put: 40W Tenperature: T =
300C Precursor gases: Si H465sccm NH3, 280 sccm Carrier gases; N2 800 sccm
H2 178 sccm Processing pressure: 890 phar Layer thickness: - A585wPrF Py er

stress: ao

= - 345 .. - 380 MPa Surface stability without coating: cro =

540 MPa Surface stability with coating: aos = 950 MPa 12 Cctober 2004 9.
Coating with a silicon oxide layer (SiO) by powdering (sputtering, PVD,
Phys. Laygpeffesseposition) Swuirst84f e: - BBBEPA. 4 x 400 x 400 nmm8 by Schott

D spl ayglas Plant: Vertical iniine sputter plant wi th water-cool ed

magnet r on

cat hode and. HF pl asnma generation Source: 2 x linear water-cooled

magnetuace slandigewitbateaatinade W n549 MPer nedi at e cool zope Ful |y oxi di sed
quartzstgfaaggtgbqﬁ%@&h cBARgy® exc&otagié@%psequency: 13.56 -MHz Pl asnma
re:

out put: 2500 W Su

sccm 02 X

strate tenperat C Carrier gases: Ar 40 sccm Kr 5
sccm Runni ng speed: .0.1 mlmn Processing pressure: 2.9 Mar

Layer thickness: 2850 nm| Layer stress:as = - 180 ... - 250 MPa

9.

Coating with a silicon oxide layer (SiO,) by powdering (spuﬁé.;';;lg, PVD, Phys.
Vapor Deposition) |

Substrate: D263 0.4 x 400 x 400 mm® by Schott Displayglas

Plant:

Vertical infine sputter plant with water-cooled magnetron
cathode and HF plasma generation

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

intermediate cool zone
Fully oxidised quartz glass target

Plasma excitation frequency: 13.56 MHz

Plasma output: 2500 W

Substrate temperature: 250°C

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

Processing pressure: 2.9 pbar

Layer thickness: ~ 2850 nm

Layer stress: os=-180 ... - 260 MPa

Surface stability without coating: Go = 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) a |

‘Substrate: . D 263 0.4 x 400 x 400 mm®

Plant:

Vertical inline spufter plant with water-cooled magnetron
cathode and HF plasma generation

Source: 2x Iinearjwater—cooled magnetron cathode 488 mm wide



Surface stability without coating: ao = 579 MPa Surface stability with
coating: aos = 722 MPa 10. Coating of glass substrates with Iurrhni um oxi de
(Al OX) by powdering (sputtering, AVR,Phys. Vapor Depositioﬂ? 9881308 e:
Plant: Source: D 263 0.4 x 400 x 400 nmB Vertical iniine sputter plant with
wat er - cool ed magnetron cat hode and HF pl asma generation 2 x |inear
wat er - cool ed magnetron cat hode 488 mm wi de 11 Plasnma excitation frequency:
13. 56 MabmPeasitaionfreguendd: ¥3.260MHAN Carri er gases: Ar 50 sccm Kr 5 sccm 02

5 SCC%I:?H@?%D%%E t enper at u§§:2%589‘l Runni ng speed: 0.15 m m n Processing

pressure: ar Layer thickness: 280nm Layer stress:a$ = - 250... - 330
MPa Suedrdergaseabi | ity wit hdub0 saat, iKidg. scam, W, 5A2ciPa Surface stability with

coati ng; = ai. Application of Cr by sputtering in the
nagneigjgr?ﬁ&%etfa#’%%t toberz%& Substrate: AF 45 0.7 with thickness of 400

mm gl ddgninarspeedi dt h by Schddbm/mii spl aygl as Plant: Vertical inline sputter
pl ant %E&s%t;?r&éﬁf?&l ed rraga%gpn cat hode and DC pl asnma generation

(xg

Layer thickness: ~ 280nm
Layer stress: Os=-250 ... - 330 MPa

Surface stability without coating: 0y =579 MPa
Surface stability with coating: Oos = 754 Mpa

i

11.  Application of Cr by sputtering in the magnetron field

Substrate: AF 45 0.7 with thickness of 400 mm glass strip width by Schott

Displayglas
Plant: Vertical infine sputter plant with water-cooled magnetron

cathode and DC plasma generation

Source: Linear magnetron cathode 488 mm wide
| Cr target _
Plasma excitation frequency: 13.56 MHz r
Plasma output: 4 kKW
- Carrier gases: Ar 40 sccm
-Processing pressure: 2.6 pbar, pressure increaée at plasma ignition to ~ 15 pbar
Layer thickness: - ~ 400 nm
Layer stress: Os=-350 ... - 400 MPa

Surface stability without coating:  Gq =515 MPa
Surface stability with coating: | Ogs = 1520 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 ’ e



Source: Linear magnetron cathode 4883 mmw de C target PI asma excitation

frequency: 13.56 MHz Plasnma output: 4 kW Ganer gases:
Processing pressure: 2.6 pbar, pressure increase at plasm 4]8[900%81}1;0{)6
pbar Layer thickness: - - 400 nm Layarz stress: as = - 350. - 400 MPa

Surface stability without coating: ao w 515 MPa Surface stabi lity with
coating: aos = 1520 MPa 12. Coating of glass substrates with alum nium

oxi de- gl@BEOS) by vapour dep¥asuubyaparigatiorgelanh witorlarst sSsgensiant e: D 263 0. 4
X 50 xsglkcam 12 Cctober 20063!%&3%' Bédm o}{%é@m%éiﬁ@é)ﬁlls%t:éggoﬁhﬁm Wi th

pl anet suspensi on Sour ce: | zers a- Beam on Al1203, source stance 450 mm
Resi duBesigdal gasdsesstee: 10s 1 H%&'Iba[ayer t hi ckness: - 300 nm Layer stress: crs
225 RBarMRiadceenpr essi ve Sighess) Surface stability w thout coating: c yo
404 a Surface stability with coating: oos = 631 MPa 13. Coating of

gl ass substrates with silicon resins Borosilicate glass containing al kali
(D 263 dydpxtresdrott D spl ayaga:m@ﬁsﬁmrﬁ@(dmpré&%%té% m) 0.1 nmthick was
di ssol ved with a polysiloxane Silres(r) contalning methyl. groups by Wacker
in xylol (55%solution) and filtered- Next, a 5%sol-ution of F 100 (Wacker)

in xyl glirthce st@ﬁiﬁ@%fb@&t étih@r Copssohived ng of the polysiloxane sol ution
and stirred with a nagnetic agltator The gl asses are coated with the

pol yneﬁ“'gwtﬁia‘ﬂtyd’gﬁhﬁ@aﬁn%ent ri PesgaPs b%"@ess (1000

13. = Coating of glass substrates with silicon resins

Borosilicate glass confaining aikali (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. Nexi, a 5% solution of F 100 (Wacker) in xylol is
added for faster cross-linking of the polysﬂoxane 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 pym. The tensile strength was 0.19 GPa and the surface stability 814 MPa,
while the uncoated samples had a surface stability of 426 MPa.

Y
i

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

154 2 K System

Borosilicate glass containing alkali (v} 263 by Schott Diép_layglas GmbH, format 100 x 100
mm} 0.2 mm thick was coated with a polyurethane tacquer (Desmodur/Desimophen, Bayer)



mn-) and dried at 230C for 60 min in a circulating air oven. The |ayer

thickness of the sanple was 5.3 pm fhe tensile strength wa 9 GPa and

the surface stability 814 MPa, while the uncoated sanples ﬂgg"tﬁ LiPhce

stability of 426 MPa. 14. Coating of glass substrates with acryl ate epoxy

pol ymer m xture Borosilicate glass containing alkali (D 263 by Schott

D spl aygl as GmH, format 100 x 100 nmm. 0.1 mmthick was coated

doubl elrsidwih-esat rpracess! yiervistogitu ot thf resil pesteml woe adjudtedpwitly epoorypblar

Claria | [ 2 r30mn|na

ci rcul Sty o Ueh hetOB QIERTR S BO% Micknts£8F5Yih dadoa” IHG. sy Blori gl dlys,

t ensi | bawsienredfrH Oomirgat ’GﬁhCaFer tt¢n§lis sirengtl veasabil T |GFia 9D thePsurfanh istabilith

uncoat g f Sty 45. Coating with
683 RPIPWAR. B Rodtey BARS 1 4 Sl stabuf;?&e{ﬁp g

pol yur et hane resin stem Borosilica ass containing alkali (D
263 by Schott Displayglas GibH, format 100 x 100 mm) 0.2 mmthick was

coat edqmbt h1 g Slegyy €t hane | acquer (Desnodur/Desmophen, Bayer) 13 12

Cct ober 2004 I n" a spin-coat process. The viscosity of thg resin system was
adj ust Barogilicate glarsncqydaining alieslliién263 by IPchpth DisplayzEsoGmphh, forimay 800 th4dkness

of 5 } Ry S teh fiflck WQ@@&%@&% ARPUHEe p%%gﬂsste@g{eﬁh E,Pagggayﬁj@ a,}raQ%s The

tensile strength was t he WhiT e the

uncoat ébe Bsavweravasdiyted with Miie tae splidsi qoylte@t of2Wo \Fhe Iac_mnez was rapsye;i esing

Bor o t pJ{ﬁé/
f or rr:tlt éﬂé%gta%rgigéﬁ&ﬁ@q%ﬁz:}?é%r@? @F}L&P&@%&%ﬁhéﬁﬁ% 2@@ acqguer ggp%'{r ans
( Coel ahardpys at mﬁmeergm adthin 1 hegr by ceanting with imidits dThe Sa!mNBBIhatica a

sol i dstehmef RingR 012@% CBands Qﬂﬁécé"é’tﬁblﬁ@mf B?ﬂ MS, Rhile aﬁcfoa s

nozzle (air pressure 2 bar the [ayer thickness . e coating
cure h%ﬁaénéacastafawoﬁé% a’Eture W|th| n 1 hour by react| ng W|th humi dity.
The sanples had a tensile strength of 0.15 CPa and a surface stability of
679 MPa, while the uncoated sanples had a surface stability of 404 MrPa.
15, 3 CHEBi rigosingwith astesupBls¥stei Bor osi | i cate gl ass containing al kali (D

263 by poeRmtte QigR! Sohiamg QM (Of 263TBY 53RO DiiYglas 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 ym 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 -Dispiayglas GmbH, format 100 x 100
mm) 0.2 mm thick was coated with 2 K epoxy Stycast 1269 A (Grace) in a spln—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-crdssdinked)

Borosilicate glass containing alkali (D 263 by Schott Displayglas GmbH, format 100 x 100
: l_nm) 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 : -



mm 0.2 mmthick was coated with the aqueous | acquer system Hydrogl asur
(Diegel) by a spraying process. The gpray pressure was 3 bgg tge\ﬁ@@ﬁﬂ e
dianeter 0.8 mm According to requirenents |ayers thicknes3®S8R¥ 5
and 15 pm were obtained, such that the tensile strength was 0.18 GPa and
the surface stability was 752 MPa, while the uncoated sanples had a
surface stability of 404 MPa. | 16. Coating with epoxy resin .Borosilicate
gl ass Bdr& ePaFHRReAl kali (D 263 by Schott Displayglas GrbH, format 100 x 100
M) 0. g 1gpiadihik cuBfyseoated with 2 K epoxy Stycast 1269 A (Grace) in a

spi n-coat process (1500 s-1) and hardened for 3 h at 120. The | ayer

t hi cknefd o8yl acetatan the tensile strength 0.18 GPa and the surface

st abi | Aftyr Zé’xﬁ_riftéﬁﬁhg_( fhdr &@éﬁiﬁ?%ﬁsbhbﬂdﬁﬁe@funﬂaeaﬁqﬁ% &fid & & S0C8nd Y yiF2) -
17. CO%}FI ng with silicon elastoner (platinumcatalysed :

addi t i BYEEREeL 97 HreHss ablpinst meate\gs'ga seanglibef the epalgd sarples was 069 Gha

Schot t akd #l stveba st 784 MPERWhID thexuntBfted Baingbshadd El.'ﬂ'\‘éc% ARG QFLed W th
an addjtion-cross-linking silicon in a spin-coat processS. (1 “). The
coat i ngpéol ution had the follow ng ingredients: 10.0 g vinyl siloxane 14 12
Oct ober 2004 0.4 g cross-linker 0.1 g platinumcatalyst 5.0 g ethyl
acetate After centrifuging the coating was hardened under an IR ray field
in" 5 sec and a | ayer thickness of 97 pmwas obtai ned. The tensile
strengid Ofcbhﬁngmﬁﬂvﬁmlﬁﬁg‘gﬁﬁeﬂ‘g]ﬂ GPa and the surface stability 783
MPa, while the uncoated sanples had a surface stability of 404 MPa. 18.
Coating with WV hardening systens Alkali-free borosilicate glass (D 263 by

Schot t ARkl fre@ yotaficeadtassl@0263 P &chvl DisplaylRe Bmbld, 0108 SR Hidkkhekd t h
uv- harg.gnrh%gw.lasa %ggt%rd_v?fi}/hs b%ar(lignir?g ?Jaclqlrx]ér?y%%énpsr i?lcae %;S)lngclo?éto grgge)sé (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 m/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. '



The | acquer systens were based on both acryl ates and epoxi es. These | acquer

syst.ens are hardened using a fusion lanp (lanp type H) and 2&0?@ of
180 .Wcn2, which was guided at a ratelS5of 6 mmn over the dosriege hf)l es.

The thickness of the acrylate coating was 7.6 pm(tensile stress 0.2 GPa,
surf.ace stability 658 MPa). The surface stability of the uncoated .
reference had 404 MPa. 15 Cains (Anended): 12 Cctober 2004 1. A toughened
gl ass body conprising 1:1 a base body of glass and at |east one first |ayer
appl i ed t her &ldims @magrateddr i sed in that 1.2 the first layer is a layer of
silicon resin, such that the-layer is under tensile stress of the order of
100 to 1000 MPa. 2. A glass body as clainmed in Caiml, -characterised in
that the sil Llcon E\Et'Si ofd I:‘t hE irst Jayer is an al kyl phenyl silicon
resin or a methyl " "PHEKYFC 9EFT FURAENGr i xtures thereof. 3. @ ass body
as clai nmed in.1anyaease Bédy@fR4EE a i ' t the base
body conprises a second Iy%/g apE)‘F}agﬁg?to%?ﬁgﬁ%ﬁrsa?s%gfg?}egﬁd'the second
layer is a Sharpelgrsestingidr film 4. A glass body as clained in daim 3,

characterisegs n i Lymer. filmc ri se pol ydi net hyl
sil oxane_ 5. ‘A toﬁg?\%ﬁgﬁééﬁaésl?g%o}}égﬁg%hﬁﬂ"sFlﬁﬁ'ﬂ%f"%ﬁg'@%? of glass and
at | east onelarisile stréssyod theappén @d 00 het@ioMPachar acterised in that 5.2 the

first layer is a layer of a platinumcatal ysed, addition-cross-|inking
silicon - elastoner, such that the layer is under a tensile stress of the

order of 1002t0 18QfsY¥Bady adctaithddd pody . ri.sing. 6.1 a base
body, of gl ass andgat least one fi#st :‘ggﬁi‘%‘g%@%"émt‘ﬂ%‘(ﬁﬁ?fﬁ!‘m“ fbsini of
‘the first layer is an alkyt phenyl silicon resin or a methyl phenyl silicon resin or

mixtures thereof.

3. Glass body as claimed in any one 'bf'C!aims 1 to 2, characterised in that the
base body comprises a second fayer applied to.the first layer and the second layeris
_a silicon polymer film.
|
4. A g!ass body as claimed in Claim 3, characterised in that the silicon polymer

film comprise polydimethyl siloxane.

5. A toughened glasé body comprising
51 a base body of glass and at least one first layer applied thereto,
characterised in that

52 the ﬁrst layer isra fayer of a ﬁiatinﬁm—catalyséd, addition—cross-linking‘silic;on
elastomer, such that the layer is under a tensile stress of the order -of 100 to 1000
MPa.

6. A toqghened glass body.cdmprising

6.1 abase body-of glass and at least one first layer applied theréto, -
characterised in that |

.6.2 the épp!fed first layer is an epoxy resin layer, such that the layér is under a
tensile stress of the order of 100 to 1000 MPa.

7. A toughened glass body comprising - ol



.characterised in that 6.2 the applied first layer is an epoxy resin Iayer,
such that the.layer is under a -tensile stress- of the order

1000 MPa. 7. A toughened gl ass body conprising 1 2 October fé@&mbi%zo?“ ~ a
base body of glass and at |east one first layer applied thereto,
characterised in that 7.2 the applied first layer is a polynmer m xture of
pol yacryl ate and pol yepoxy, such thafl6the Tayer is under a tensile stress
of the order of 100 to 1000 MPa. 8. A toughened gl ass body, conprising 8.1
a base body al aés oé%cith ckness Iess than 0.3 mm and at | east one first

| ayer applie the‘f‘ 8%, bt dlass and e least phfirsg layer sppligd tharete. f i r st | ayer is
a lacquer ecoHdri@erisddGh thdiat the |l acquer coating is a polyurethane | acquer
or a lacquer system based on acrylate or a | acquer system based on epoxy"
and wher e t 2| aythe appliadfirel layertiea polymes tmietuse oﬁpdiﬂmmtd%dqfolyéggx)l Qudip00

MPa. 9. A gl d d h I
vetem basuiEHER bR weE etk Y R oyt BB R O eory < 5 O

hardeni ng | acquer system 10.' A gl ass body as cI ai ned i-n- any one of
Clairfis | to 9, characterlsed in that the base body is designed as flat

gl ass or a Bent @ngwlasslhmvmglmsmgbody as claimed in daim 10,
characterised in that t ck bod of th der of 10
Lo 1800°r1 b ho! akege B0 et Tapkre S el meowt Qe b St VEh
characterised inabhddd hbeeo Qﬁé@c@[wmgﬁftl exi bl e and the thickness of the

| ass is of .t der Of—-1 r oc f or—manuf-acturing a
gl ass body gs—‘h cl BTen%‘ZP'?ﬂﬁ Q!"W&F 'Sﬂ@g%qerépaﬁ"i'ﬂs spch @P?Q‘e lasayes cpalinada @ gy t he

foll owi ng ppekaesale 18 oré@aohuér dystarh bh8¥Pon SOYREd & £ fhcBud dysRp resin
~is applied to the base body by . :

based on epoxy and where the layer is under a tensile stress of the order of

200 to 1000 MPa.

9. A glass body as claimed in Claim 8, characterised in that lacquer system
based on acrylateé or the lacquer system based on epoxy is a UV-hardening lacquer
system. ‘ _

10. A glass body as claimed in any one of Claims 1 to 9, characterised in that the

base body is designed as flat glass or a bent flat glass.

11.  Adglass body as claimed in Claim 10, characterised in that the thickness of the
base bady is of the order of 10 to 1500 jim.

122 A gléss body as claimed in any one of Claims 1 to 11, characterised in that the
base bodylr is flexible and the thickness of the glass is of the order of 10 to 200 pm.

e

. 13. A process for manufacturing a glass bady as claimed in either one of Claims 1
- or 2, characterised by the following pracedural steps: |
13.1 .a first layer compnsmg a silicon resin is applied to the base body by
centrifuging a silicon resin xylol solution; '

13.2 the appli_ed first layer is dried.

14. A process for manufaciuring a giass body as claimed in Claim 3,



centrifuging a silicon resin xylol solution, 13.2 the applied first |ayer
Is dried. 14. A process for manufacturiifng a gl ass body as cl ai i ai m
3, 17 12 COctober 2004 characterised by the foll owi ng procedd%éﬂﬁgfﬁgggll4.l
a first layer conprising a silicon resin is applied to the base body by
centrifuging a silicon resin xylol solution; 14.2 the first |ayer
conprising a silicon resift is dried; 14.3 a second |layer is applied to the
dried first deysrtelfiseddartbe idlioginggirocedidal 4icphe second | ayer is dried. -ti-

15. A process, for facturing a glass hody as clajnmed in Cl aim5,
characteri seff“ﬂ)y ?%Pg‘éﬁaﬁ mﬂﬁ'a%sﬁo 'éqﬂ’ﬂrrﬁ?’"g ?gi%t.hf-.aé-e@ng Phg sol ution
conpri si ng Vidnfu§ih @ciiken résickdSiSoldibker ., a platinum catalyst and ethyl

acetate is applied to the base body by centrifuging;, 15.2 the centrifuged
| ayer ‘i s harteAedhe firsh lnyereoragrisingsa silicorgesin ipddedss for manufacturing a

o ocedural oris 3 Taoptlet BPrlied (ORELAE) Bk BEECRY o "bace body by

centrifugi ngian apexycoareidayerisdiisd? the first layer is hatdened. 17. A
process for manufacturing a glass body as clainmed in Claim?7,
characterised by the following procedural steps: 17.1 a polymer m xture,

conpri si ng oly, pq?%)é | .1 .. @n the base
body, . produﬁ#rgig tlﬁgfo}%%?r ayg%;cmfbg% e t%‘:{d?sa%%@ééﬂgggg??éd . 18. A
process for crandfterstedribiyrbe follgiving pramdiyradstepsai ned in C aim 8, ’

characterise y the fol lowin rocedural _steps: 18.1 a first layer is
ol e 1ot TRt b 58 poBYor EarbhiitE g Suoxegh agionslaler b primuR RIS
lacquer or  aadP@Ayificefts sUBPRAFRANS BadCbidyAhLodMrifRAYY

15.2 the centrifuged layer is hardened in an IR ray field.

16. A process for manufacturing a glass body as claimed in Claim 6,
characterised by the foltowihg procedural steps:

- 16.1 afirst epoxy layer is applied to the base body by centrifuging an epoxy resin;
16.2 the first layer is hardened.

17. A process for manufacturing a glass body as claimed in Claim 7,
characterised by the following procedu__ral steps: -

17.1 a polymer mixture, comprising a; polyacryiate and a polyepoxy, is centrifugéd
on the base body, producing the first layer:

17.2  the first layer is dried. .

18. A process for manufacturing a glass body as claimed in Claim 8,
. characteﬁsed by the following procedural steps:
18.1 ~ afirstlayer is applied to the base body by ceﬁtn’fuging or spraying a
polyurethane.lacquer or a lacquer system based on acrylate or epoxy,
182 the first layeris hardene_d.

19. A process for manufacturing a glass body as claimed in Claim 18,
“characterised in that the lacquer systerﬁs based on acrylate and epoxy are hardened

using UV radiation.



18.2 the first layer is hardened. . 19. A process for manufacturing a gl ass
body -as clained in Caim18, charactgrised in that the | acaac—gtﬁg?oﬁns
based on acrylate and epoxy are hardeh®d using UV radiation? CCPP0P%

Oct ober 2004 20. Displays manufactured with glass bodies as clainmed in
Claims 1 to 12- 21. Hard disks manufactured with gl ass bodies as clained in
Clains | to 12. 22. Electrical circuit carriers manufactured with gl ass
bodi es as cl g} medyi ' . : . 1.4, f or.m of

har dened f| a?tb'gl g'{é"a‘gg @‘F‘guﬁfﬁé‘é'%ﬁjn‘;’@h?'%g%‘éé%% g%ﬁg?'?rfegy 7 (?%th'%;, toglt?ar acterised
in that coating on at |east one side fulfils further functional
characteristjcs. 24. A glass_body in the formof hardened flat glass as
clained in C#lgl mé@'d dﬁ%‘%é’?ﬂﬂ%’?‘f%@ﬂ"tﬁglﬁsﬁﬁoqeﬁésﬁﬂpﬁﬁ@ Glsimg 1 f&3%- one si de
serves as bloom ng coat. 2b. A glass body in the form of hardened fl at
glass as clained in Claim23, characterised in that the coating on at-

| east one sidd sdrigelgcal sirgwt ¢asders mprwfacturbd withtolass bodigeras cRined ik @hiass body
in the formpgofyrdened flat glass as clainmed in Claim23, - characterised
in that the coati'ng on at | east one side serves as diffusion barrier. 27. A
gl ass body in the formof hardened flat glass as clainmed in C aim 23,

.characterised in that the coating on at- | east one side serves as ,

phot o- sensi t4¥e |/gps body inthefomacof harened flabelassoaselaimeddn @anene of at gl ass
as cl ai med i@,fak : SR ' L Lnt ' at | east
one side ser vi(:é)'sﬁ,;ll agﬁ?o?) 'a‘tsplarsaer. %@.ﬁ{ﬁag?%gtgbggég?e}aﬁ{@ﬁeegggfdrquﬁ%?ugtﬁ?\? dened fl at
gl ass as cl aungibnahcharadtenisfids.- characterised in that the coating on at

| east one side serves as information storage. i

24.  Aglass body in the forny of hardengd flat glass as claimed in Claim 23,

_characterised in that the coating on at iea%t'one side serves as blooming coat.

25. A glass body in the form of hardened flat glass as claimed in Claim 23,
characterised in that the coating on at least one side serves as reflecting or

absorption layer.

26. A glass body in the form of har&ened flat glass as claimed in Claim 23,

characterised in that the coating on at Jeast one side serves as diffusion barrier.

27. A, glass body in the form of hardened flat glass as claimed in Claim 23,

characterised in that the coating on at least one side serves as photo-sensitive layer.

28. A glass body in the form of hardened flat glass as claimed in Claim 23,

characterised in that the coating on at Ieast one side serves as polariser.

28.  Aglass body in the form of hardened flat glass as claimed in Claim 23,

characterised in that the coating on at least one side serves as information storagé.'

L



