d ass Article Coated with an Enanel - Based Layer 1.Field of the

I nventi on 5The present invention relates to a coated glass article,
in particular an article conprising a glass sheet covered by an
enanel - based coating. The glass article of the invention is

toughenable, i.e. it can be thermally treated with a view in
particular to its subsequent toughening. 102. Sol utions of the Prior
Art Numer ous types of glass sheets covered by an

enanel - based coating Vi je I icul ar,

enanel | ed gl ass sheet(gfat%ﬁgftgg%ngﬁgg%ﬁ]rgﬂb%gﬁ%ﬁamg'g?g‘g& . The
product Col orbel (r), a toughened glazing in which one of the faces is
covered with a coloured vitrified enanel, is quoted as an exanple.
However, before the 15 toufkddphthedmaiémtion/itrification (sintering) of
the enanel, the coating of this product does not have a sufficient
mechani cal strength to enable it to withstand transport, handling

and/ or storage beforeThd prdsb@r im@bntioneAlldi®N o al doated §1AQT BkieleS in particular an
necessary for this product that the toughening is conducted

practi cal | yatiglee@mprising agless sheetorpyered by anrenaprekbased ispytingn Tha glasamaicle of
production ki I Itut e [ i m i fr.om.an . .

i ndustri al @8\%\?\@“@ ?15{108@{% igﬁl%’%'e'%ﬁ%\%g\r{?%r@]ah gr%‘llt?(ﬁlg?t?l p?r‘fleﬁ i“ﬁ)gﬁlf/ular to 1ts
decor at i ve) subpgiuenttbigihenimf such types of glass sheets require

t oughened gl ass for safety reasons. Consequent |y,

di fferent products have been devel oped that enabl e these

di sadvapt ages to be resolv . i the international patent
appl i cgpi on WD 25 200 /135%%%‘“%ES g‘:tygrpi} e@{g gl ass sheet coated with

an enanel - based | ayerNumbeusrtygieanif ghdss shean govered byhincdnabef-bised coating are

t ougheni ng s. inproved.. In fact, this t f  product enabl es
scrat ches aﬁ%’aﬁ%ggﬁgntl% theart.| 1gyRartiq @e?q%{)eilegél%F &l thgt cannot be toughened

Nevert hel esgre aRY¥&Rolvh. ThEploa¥&rCdibdeld, 4 @IBIAS] %ﬁ%ﬁ%tin W SodYB&hOtaces is
product is subject to damage i n appearance duriing the manufacturing

process andcoabeedevigh p cotosiredavitrifigdnepantehds gooted @d aB@xfraple. bioweker, before the
enamel -.hased l.aver h i.n_fact dark or .even bl ac rks.on dts

Surt acd o or puihle f8For it eion Rinferite) S Pafh oPF CyinRmindhid pradigt does
factories sughhags ar sifheientbrktitntal etéddigo Akl & with@R&PabAspda! héndling
of automatic grinders. Treatnments such as washing by hand or 2 even

by i ndust r i B}/ ansktpgRgbHFaeHndenal dieapran.dt intawiuamecesry dor tis prodeet ghat
mar ks unf or : j e t. With vi ew.to
T e o P ASEESBL I Rt L) NG SOLB A MBS o
of ten opaqube sahesprodacten dine, Mdficlvicshdingesvhae Bevere lintigkisnt Ro@UEH ihiestrial
gl ass §heet gdromthe non-coated side and therefore 5 they are not

di st ur BPng YIH"PHBL case of a single-face application of the glass

product (e.g. a wall i . g—@ﬁy 1ot 1 i ] B

its appearance in thﬁ%@gélg@ atthd -Cﬁ%acl:lg &;e%%ﬁngé“ﬁ r%wgyblﬁigf 5?%{;2)@% of
product suddiasasheetpantir¢ fomgheredaldsalforshfenieasdior exanpl e, and this

type of product is therefore unsuitable for sale for this pe of
application. Mor eove:t?ontg?ﬂ‘@n'i;y’s%gflferqnﬁﬁé‘?c{”ﬁ@n]favie egndey ép?ﬂ})ﬁ@t enal?le these
si gni fi cantgjwRemthdi® ©ObOUEsdH&RIIRIpM ke tﬁ@E}H@fﬁati&%aﬁeﬁ%‘r: %gfzaﬁoﬁ WO

light. 3. pjectives of the Invention The objective ntion
i n par £ culZi0741851% dVlerdsseries hesglass1 Shegtt sadied nwithesn bgnaswel-baseqg tayer, the

techni cal problem, i.e. .to.0RQtai llass sheet bearin .

enanel - bas é’_&ecg‘g%lf l_nﬂrefnﬁgi O_F %vq“é%b%%égé‘?u%ﬁﬁgg g%?snﬂnlgof’%jeraﬁafaa’_thls type of
treatment, grodeakhitlel @fatthdshand danfielt® thd FaySt RSEEIHERE plURRE "NBGrtheless,
and is able to withstand transport and handl'in In

par ti cul ar cvam ibishedaviey étselff remeinisrintast.i this typeanf produat isnwbirit ite slamage in

enbodi nent s_| 0. .pLovi a gl ass sheet bearing an gnanel -based
coating,  waperfe s FEh BREAEG TR eR ant R0l JETRHRE e coverc
30 face of the enamel-based layer has in fact dark or even black marks on its surface left by
(generally dirty) belts of transport systems in the factories such as rubber belts on cutting

tables or transport belts of automatic grinders. Treatments such as washing by hand or



4. Qutline of the Invention 30l n accordance with a particul ar

enbodi ment, the invention relates to an article conprising (i) at

| east one gl ass sheet; 3 (ii) an enanel -based coating on at |east
one of the surfaces of said glass sheet; and (iii)at |east one wax in
and/ or on said coating. 5Hence, the invention rests on a conpletely
novel and inventive approach since it allows the di sadvantages of the
gl ass products of the prior art to be overcone and the set technical

problemto Q@ensgé.' U Gustdidl \fvgsql?m%t H‘%Chlﬂge(me(ﬂr obg%ﬁ%{ﬁgﬁ%}gg]\{&%ve th\é'?é marks

possi bl e by conbi ning an ena sed coating an 0 ob
enanel | ed gbm’svstuaa‘teliymema(ri yfterhihe [thersat aypatniant tedthiia déevg 0o m@.l@emhgr(wﬁ’voc’C).

t r eat nent articul ar th a \Vi.ew 10. bei n subsequent |

oughonod, | HoRevsr, befie the Endnd tased, Skt iy ver SRt ADBRPoHEs? marks are ot
tougheni ng anMhid whed oWBilsdksahidiphREL Qgisé oM 8REA (Ha0n oA’ H8S 2R Yherefore
marks (resulting fromtransfer, transtormation and/ or handling too 3

present Shef thep atdvaottdistvilin g inrthetaserof a single-face applicalibe p’éﬂmr@asstpm‘eﬂuct (e.g a

i nventors hay rove hat t r.es X.1.n _and/ or

enanel - based l SRITHE) A tust Berdie NaT Re P e S5 \D adtfains i ichcpiedpal-

(during a lfice bpflfcaBbn bf ﬂl@tglﬁatp}oduzhélﬁ:hra@%%ﬁtlthcﬁl SUW E‘é’lhﬁfaﬁg foR ekdiBble, and

the use of wax In enanelling is generall ¥ Known but for inproving the
oF

ant i - adhesi thés &ael oEpiodpelgs Presgferetynseitable for salgderf thiseypsof anplicatioraMoreover,
agent for r
treat nent. @@f%@#gdﬁgéﬁéﬁﬁgggﬂ@%?%gﬁﬂ%ﬁﬁﬁg%?g§5§g$Cgﬂgﬁdxgﬁeahygggywmd-

of the lionvelndstdayet Isllighecome cl earer upon reading the fol |l ow ng
description of a preferred enbodi ment given as a sinple
nonrestrictive illustrative exanple and of the attached fi gures,

wherein: Figure 1 shoys a BB§§§QE gﬁnﬂﬂnﬁﬂa”E||6d article
ure

according to the prior art phot ographs of an
enanel l ed article according to an enbodi nent of the inventi on

Fi gure 3 shows phot ogg,aphs. of. an anel l ed article, according
anot her enbodi nent o?flieﬁé’%ieﬁmé%t‘?feﬁ“e lﬂv@tl%sﬂ’rlp&ftlcﬁﬁi“ofs & Sovercome  these

Enbodi ngnt (ﬂgacﬁrﬁﬁa%éﬁvﬁnﬁélgﬁlg the technical pmfen@rlté G SpREEQ (ﬁibs@gsh'é@c E?}éﬁﬁng an

invention is forned froma gl ass sheet. The ‘gl ass accor
i nventi on cepamiskbansd codtingithaios sapsbtecefomidergoinpautherndl eregﬂnws i partiselanwith

a view to its subsequent toughening, and is able to withstand transport and handling,

In particular, an objective of the invention in at least one of its

embodiments is to provide a glass sheet bearing an enamel-based coating, which after
20  having been toughened can be used for dual-face applications.

More specifically, an objective of the invention in at least one of its
embodiments is to provide a glass sheet bearing an enamel-based coating, which after
having been toughened does not or no longer has marks resulting from transfer tools (e.g.
conveyor belts), transformation tools (e.g. grinders) and/or handling tools.

25 Finally, another objective of the invention is to provide a solution to the

disadvantages of the prior art that is simple, quick and economical.
4. Outline of the Invention
30 In accordance with a particular embodiment, the invention relates to an

article comprising

(i) atlecast one glass sheet;



5 soda-lime glass, a boron glass, a |lead glass, a glass containing

one or nore additives distributed uniformy wthin its bulk, such as
e.g. at |east one inorganic colouring agent, an oxidising conpound, a

vi scosity-regul ati ng agent and/or a nelting agent. The gl ass of the
invention is preferably a soda-lime glass, The glass of the invention
can be a float glass, a drawn glass or a %atterned glass. It can be
clear, extra-clear, solidly coloured, 10 sanded and/or frosted. The
term "soda-linme glass" i %gpfg;_ J AN b -

any gl ass that contains (tﬁ%g% 0 o%g%égq’ﬁ%‘ré‘zg Q%angg%%ﬁ?i&ztg‘gg?@?gép%ﬁ& glass
percent ages by total wei ghsheef, ahdhe gl ass): Si 0260 to 75% 15Na2010 to
20% CaQ0 to 16% 1(200 touﬁg%bwgco to 10%HA12030‘t0 5% 20Ba® to 2%

Ba0 + Ca0 + MJO10 to 2094R¥FJea RESHEHIR PRGN said coating, It al so
relates to any gl ass contai ning the above base conponents that can
25addi tionally contain one or nore additives. According to
an enbod nent of the Henegntliconyention ngbtass = bappleiely nowheed iwfenfivoapproach
gl ass. The gl as heet, | referabl.y a.sheet. K of soda-lLine float

i ass. sti1 FEER sPAFS i §oRh iR D heniaie Pronl AR et It Qensaune and
of the inveflcl 0 t€hRicARYRbED: b GeNR¥vedy M YhAGhE i8ventdr®Made hRovid AR it was
30The article of the invention conprises an enanel -based coating on

at | east onBossible he cambimingean efamdhdagfdaepstisgernd a wisctorahitaiy anenamelled glass
i nvention t t C | | ver substantiall.y the
whol e of t na g Paueh ARt B S ERlbR YU BT RLRT AT fatub i o
of the 19ur f beirg sysequzhabhougbwesd, (iDtes bRaffickhtnethdniel stdfodCBefore toughening
Al ternatively, .the coat] n% can parti al I){ cover the surface of the

gl ass sheet and (iti) which after being tgvgliengd 1o lenges pdannaksofesulime from transfer,
invention t CR8ati } | i IS
preferably lt(g%gque. h%gﬁﬂé‘%ﬁﬁnﬂ%ﬁ?fg@@?ﬁesé@%& gdrrg eyt co agﬁrééetgl%gt'

(i ncl udi ng white and Dheaefkie, the inventors have proved thahthetppesehe: o fiwenin £ud/or on

t he enanel - based cpat i conpr.i ses, a powder forned froma vitreous .
matrix (or @F%@nﬁﬁﬁﬁs I 3T gIgR: SioBi Rt &?élg%qqa@a % fgined; @iing a
The nmedisum me&ed] Chdenb).t T8 i BUANTS anPﬁﬁngriﬁftﬁﬁta@kyuser&ﬁ%ﬁ ih"erBffcHing is
and preferably conprises therno-crosslinkabl e and/ or

phot o- cr os sganaiedly| kaowndwe fersmproving tie abbiadhesive dndslidihg papeniesbf its surface
rays). andnm:saTh%:L vention covers éh&fthﬁ enanelfb@Fed %oatin
after dryinfid70t8s anpsenl I Femoing FEHKS g 2,¢qMing Py BP9t a,eang patment.
present in the initial conposition and (ii) the enanel -based coating
after cross-linkage, if applicable. According to an enbodi nent of the

i nvention the enanel -basedlisbek Figgress preferably contains 11 to 40%

by wei ght of organic I - z oating pr.eferably
does n%ttj contain nore géﬂa%%%égﬁgﬁ%&%%@%ggggwféé%ﬁé& tIgfliwal sbeﬁ?llae Clearer
nmore pref eruped realingiiedolldhvaing AeSeripyioner g pkeferred embodiment given as a simple non-

restrictive illustrative example and of the attached figures, wherein:

Figure 1 shows a photograph of an enamelled article according to the prior
art;
25 Figure 2 shows photographs of an enamelled article according to an

embodiment of the invention;

Figure 3 shows photographs of an enamelled article according to another

embodinent of the invention.

30



To measure the content of organic materials, the coating (a quantity
generally in the order of 1 to 2 grans) was renoved fromthe surface
of the article after 20 being dried (free fromresidual solvents)
and/ or cross-linked and anal ysed using thernogravinetric anal ysis
(TG . The analysis was conducted in air from20C to 1000C with a
tenperature increase of 10C mn. The contént of organic materials is
determ ned on the basis of the residue once no further weight loss is

observed. The organi CGWteﬂeédréﬂt%nﬂﬁnﬁi;Eﬁl'b}ﬂdﬁﬂéﬂﬂoﬂﬂ %vgﬂ{i&@dt |h2 t he

regi on of 400-500C. 25Such a content of organic materials in

enanel - based coating allows a significant mechanical strength of said
coating to be obtained, before it j.s toughened. . The, organi c
material in the ename?l-lebﬁgtl@ ?:‘Efﬁf(ll%g%ﬁ%tlﬂg?riq}%‘elﬁtfpla’ﬁe‘jcgﬂmc%ﬂ]&?? et The
| east one CoRROAREIES RGhE thvbh ¢ el ! 18 WaRGuCRMROHEA Thu® Phy s can be a
al kyds, acrylics, polyacrylics, polyacrylates, polynethacrylates,

acryl am3desSodediragngtnss, B8bpwinyglasshengrdkglassta ghasse sontgining orgcon friors additives

ur et hanes, t yesters, | yol ef j ns,. urethane al kyds

b0t yurea. " an L IRRER b PONTLRR ubft 8oL By M SRR SHIENGRS aeent
6 resins, shit bxidRéhg pEoBs,] I8iscoSi-reddiiting AGUR AT/ of @ ThélSn@ibnt. €8RS LAY of
products of the aforenentioned conpounds. According to the

i nvention tHE lBYeIAeN-ip Rederablyaa sedy-lime mlass.cFhepepsy of therigventionrrende a float
with the gl I , Sq 0 i n

be present @aﬁhéﬁv\ggﬁ %‘[\%1%%{]&: éstyes éée%lg%hgtdgagll %Ié)g{)eg ie%g.g'c%%ré%%ﬁafy goeioured,
adhesi df- pr sanded ngd/ag&osted.ahe carinalsodaligid glas" if aked kawphets broad sense and

According to,the invention, once dried and/or, cross-Iinked the )
enanel - base®ldal? nifoh422ss Rt Genteas ithe (pllowingghassr comporsats Aoxnipged in

100 m cronsyer @g’esia?it&glr\@éghtio?th@%%sit ood here to nean the average
geonetric thickness.”If the thickness of 10 the coating is too | ow,
this can result in an enanelled glass article not having the desired
mechani cal strength pgoperties or aesthet] arance. If it is too
hi gh, the drying and/%‘?ﬁt he cross-1i nkageé(itéi’?#g/fe be conpl ete and
separ atjisons/ damages ofjagfdhe coating can ocgiip.2094ch thicknesses can be
obt ai ned by one or nore applications during the manufacturing
process. 15The gl ass @#@icle of the inverftolf%onprises at | east one
wax. |In general, wax | S~ understood to be @g) @10) goner derived from
natural or synthetic polymers. The wax accordi’ig to the invention is
sel ected from waxes difg@atural origin, wexesig synthetic origin and
m xtures thereof in any proportions whatever. Wien it is of natural
origin, the wax can b%ﬁ@mg to the categorYt®i”ani mal, plant or

m ner abgwaxes. M ner ag xes derived 20 Q{o 0oiI are preferred, and
nore particularly para?Tl ins and mcrocrystalTine waxes. Paraffin
waxes consi st mai nl'y B4O K @eat Mig@r ocar bolo toldbss. They mainly
conprise normal paraffi 0 .to 90% and to a.lesser extent branched
paraffins as well as I&fgfﬂ(ﬁ?ﬁapaffi ns. Wend®ReOx is of synt hetic
origin, it can belong to the hydrocarbon conpounds obtai ned by
reform ng, to hal ogenat ed napht hal ene conpounds and to 25 ethyl ene
and vinyl polyners. Atvlantelgtes tmshny, slafrecomtaining tisebtect ddsd compaichty| thatecan

and vinyl pal.yners and .pol yol efi ns... Exanpl es of synthetic waxes wel |

sui ted%o taﬁg¥1oﬂeli°ﬁf(?rgﬂﬁ§fl Of)@P%ardgHWe_é'ne, pol yt et r af | uor oet hyl ene
(PTFE), polyvinyl al cohetdi@ton] émBsdimen M1tRS ihvRRE&GL the glass sheet is a sheet of
The glass article of the invention conprises at | east one wax, which

i s 30pr eserfloai glaghdhe ghave sheshisedefershbyi mgheerd fisodmdimiafliay glash Stifl avserding to

on- e enaribh BUmERelo e U Feon BF T ATB R oo B BB ing

article of dderomyentd aimconprises at | east one wax, which is present

in the_enanel -based coating and on the enanel -based coati ng.
30 The article of the invention comprises an enamel-based coating on at least

one of the surfaces of the glass sheet. According to the invention the coating can extend

continuously over substantially the whole of the surface of the glass sheet, e.g. over more



Still according to this enbodi nent, the conposition of the

enanel - based 10 coating contains between 0.1 and 20% by wei ght of

wax. Too small a quantity of wax woul d not enable the desired effect

to be obtained. Too large a quantity of wax beyond a certain val ue

wi |l not contribute anything and even repgresents a di sadvantage in
econom ¢ and ecological terns in that this wax is subsequently burned
during the thermal treatnent. The conposition of the enanel -based
coating pre o

Aocor ding ¢ ey obARGRHAS, Brckuntly LOL e EDhoc e o MRlhne: Altertiyely, the
process conpodtsigregn phiaflp k:d)mntlregsusﬂaeqasf the ghegtlence:

(a) mxing the enanell ed conposition and t wax; . i )
(b) depositing the en ﬁ‘é‘& R G5 B0Pdingsmt 8gﬁﬁdpﬁ?ﬁﬁ‘§ntth?e°‘?ﬁéli@gé‘ﬁ§BdP%afIVe
20gl ass sheginction OTHE cohtthd & BreferaDF! bftue. @M coating is also referably coloured
(c) drying and/or cross-Iinking the coating np s)t

of mixirig tﬂeCIQdﬂamhmdmd(blmbh ti on and the wax, the wax can be |n

the formof a fine po gi & til et?FodIess Vi scous

liquid or is previous Coﬁplélﬁ P léedln(‘f?n s SIW@BGIT sed LRI FOMPES TR powder
that can befgmepasad ﬁﬁlt%hﬁﬁnatt@)lﬂ?o@élaﬁ ﬁﬁ@ra%dstﬁbﬁgﬁﬁfcs[ﬁlgﬁ‘leﬂglsﬁgﬁéhded in a
matri x, one or_mnore resins and/or a plasticiser ttrng agent etc.

In one of tHAediamyrEreemeiivae doqosding totthe inwpatips isgeferabiiyr @zgtamy inonatire and

e e R

known r@nneinfrared or ultraviolet rayd) f f erent met hods known per se can be
suitable for depositing the 30enanel | ed composition containing the

wax onto the glass shbt NVERionesasish €) ther enagmebbassipogting aflepdwing, iReafter
enanel |l ed ¢ T [

nmovi ng gl asgﬁglﬁggé % alﬂ %g"ez‘gtgﬂ’ Eéﬁmn}é%g%tgléggls%e?ﬁgﬁa é O%D%lt?) s%nrdegl the
printing caenaalebbaded cusmtgaﬁmcms-ltnkageajfapﬂmbtml y some portions of

t he gl ass sheet have cover ed. After the step

of
deposi ting the enarrel‘%‘”e"tﬂ’r BEO St dinpeng @n@ﬁép’feé’éloﬁdh?ﬁ%"i‘tl‘i’lthﬁ‘s‘?ds coating
dried gnd/ Oprefef %P conthingd] (b Hotd by RBRI HBEhRE Sidtd rf%f? eﬁﬁrﬁ é& coatmg
e.g. by 5 means of heat (in a furnace, for exanple
of W or | R)rc@y@ly This ngtt eqntzih oo thie 36%aby neeiglg drfémtgemlcanateladklené more

to the glass At t enanel is not yet nolten or
si nt er ed. P%thegf f 1gorg arhz@%"g’gwﬁl kage step by IR radiation

(presence of cross- | I TK @ldagure| @Eesntant | &F 6QRIcIRARMalst The BhtaR: '(§ quantity
preferably conduct ed at a tenperature of at |east 150C and/or no

exceedi ng” 3poeally é? the ergenef hihaweang) wag fﬁmat"i‘cbfr@methe@lﬂrfm@rofﬁhqalttmlelﬂ’rer
i nut esgin a ce

gl ass \%I ] t?eﬂleg’r St |§ﬁ%otﬁ%\é§§§%§5§5%‘g%?§) LG & rossﬁg%(gél rﬁ eﬁy%gd using
second par tthemt@ra\mﬂb@ﬁl amigsio{TGAR Ty andliy€s, widsheondadted Sn i€ SO 20°C to
t he enanel b@g\é coating. Wax present on the coating is understood to
mean that t Uity a&é‘ﬁﬁ%ﬁ"“t"é‘ﬂ IRfREase 1o d 0cearinnd he sentegbel opgsnict matprials is
part of it FOMRARA &t Ak b ‘P?slii T 8

enanel - based coating in %%é g?&rﬁ: o} e Orf%eﬁoiccoreél‘ﬁé@'tﬁol%gsn%dg;é%ed' The
enbodi nent cmgamchmatembmtgemsrally banpletety manedm the ragich ¢fr4$)0€51rit)?(ant |y

from V\?? According to ﬁhe i nven]tl on the filmcan preferably conprise
ead? 80% wax and 6P & GORISCEPF aEpaaic MasEls gpdhs enamelfasedepoating ailows a

accor di ng ts‘i’%rgﬂ"(%.nt Hx‘é@tﬁn'i&[‘st?@t ORI S8R H¥e &Qggércwéﬁfyt?tﬁ glgéi.

wetting age or mneral ers, for exanp e wax 1s
preferably in direct Tch@mrgmttcvmathrlalha &naamh}ebh&ed @athg wf.the invention can

According to th t t hi ck t hat
et ween 0. SOHRISGE R PR COBPIRA leble dat e ol &K R mostopebappSSlreslhycs,

the aver ag%oﬂ,@l@ﬂﬁtﬁdl?actrfﬁ&kn§§l§/acrylates polymethacrylat@&cC%cﬂ}lﬁﬂtd%@ tlﬁblﬁmme
enbodi ment, the glass article is obtained by means of a 25proces

30 'polycarbonates, styrenes, vinyl acrylics, urethanes, polyurethanes, polyesters, ponoleﬁns

urethane alkyds, polyurea, amino resins, polyamides, epoxides, epoxy esters, phenolic



(b) drying and/or cross-linking the enanel -based coating; and (c)
depositing the wax onto the enanel -based coating. 30D fferent known

nmet hods al ready expl ai ned above can be suitable for depositing the
enanel | ed conposition onto the glass sheet. 9 Af ter
deposition of the enanelled conposition, éhe obtained coating is

dried and/or cross-linked in the same way”as expl ai ned above.

The wax is then deposited onto the enanel -based coating using

different k j GypLe S &k & : Y, G

deposi ted oﬁ%gﬁiﬁgﬁgggtlngﬁggghgpﬁg a spu tgﬁ%%gﬂ%$%%essFﬁ$£ép§%§“ﬁﬂfthe
t he form of afrpoeddiencdcompommde or | ess viscous liquid is preferably

firstly dispersed or solubilised.in a liquid iumthat can be . . .
conposed of water, on c%qrg%g%ﬁgedpy/%pg,ﬂg%e r@-ﬁ@@ﬁ}?ﬁ@gq&{s Pé‘?fgrahlry in direct
nor e resi nscaisk ittt Aadsl hbSeMitemaWodll] A0 ARRL-BEBotidd atddE M Ye i
deposited onto the glagg sheet using a %lspgrsionrﬁn glééaéunf 1gepfmmn
cont ai ning hetweermshe glass dekveamt saddbaingdtheradhesiormpimdtimgadgent grnngpntain a
step nmay be igaglgu'or gda.m E:assi cally, it could be achi eved by heating

t he gl ass sheet” Yo ®ift abl e tenperature to cause evaporation of the

sol vent and/or wat er . Alsbr@ingag Bl ShyentibREomtRadridds 8H/6:0 brokNBnide fR diathel -
step of drying/cross-1linking the enanel -based coating can be used for

> g : b
this step. PsEdragnting thes & tickngsspin the tinge ehbowene0 afd (1A@ microns. Layer
i nvention, &k i i.Se | east. one. wax t IS
present in tﬂe g%'gg ?’%%égtég%ﬁ&t%ﬁé%égc%{éttiﬁenéve%é?r%ggﬁgjncttﬁlc\ﬁﬁ%i @ﬁe thfckness of
enbodi nént therbatiesisttde ldv,Ithis chiesaltindh eRathellcdxdisRiangde AOOWEing the desired
According to this fhi rd _enbodi ment, the glass article is obtained by
means of a Prehesial dsngth Rppgrtieher sesibeBarrryatanepdf itrs todigh, thewrying and/or
m xi ng the gpapmkligd j 1.4 : E L -
enanel | ed corrpg%‘:s ti o%gﬁgggrﬁlggil fr’f!f gﬁ“@ﬁ% aq\/\}g;,(&éarl\rta %&ésﬁ%ngggés)gﬂs Seof ﬁl?%%}fno?cn%ur'
a coating; $wh trdkhesgesacwl/ oy oltrinsd by ionk ion gndré apdlatiomgdurarngdhé anufacturing
depositing a wax onto the enanel - based coati ng.
Accor di ng tH°t%fs enbodi ment, the wax present in the coating is the

same 233s the wax prepnila@nadibe Fasd hﬁf@nti(ﬁl EGRPRdek Ul st 61{'éeytvﬁgxln general,

present in the coating is different fromthe wax present on
coating.  Wwax is undersioeddehepmbligerher derived fremamtwrdomayntheti¢ pelymers. The wax

i nvention c e thermally treated, I articular it can be thermally .
treat ed i tRooe b8 achubh 3E 8 oS ek foraisio PRBRO Sk G daeti
to be bent.orldietidinitthRIUNEBST iheny PESIoSiAROvHaBvVREaNhé ithi€af ARital ligin, the
30 tenperatures that are not | ower than 500C, preferably not | ower

t han 600C. Wﬁgcqalrl&ﬁlw ta iy 'éartegﬂr?@_ﬁanimk@@@t st wnerleraeoringtd svaos derived
ConSL DU R UL 5 T b ARAIA S ISd IR e
Paraffin waxes consist mainly of linear hydrocarbon chains. They mainly comprise
normal paraffin (80 to 90%) and to a lesser extent branched paraffins as well as
cycloparaffins. When the wax is of synthetic origin, it can belong to the hydrocarbon
compounds obtained by reforming, to halogenated naphthalene compounds and to
25  ethylene and vinyl polymers. Advantageously, the wax is selected from ethylene and
vinyl polymers and polyolefins. Examples of synthetic waxes well suited to the invention
are polypropylene, polytetrafluoroethylene (PTFE), polyvinyl alcohol as well as mixtures
thereof.
The glass article of the invention comprises at least one wax, which is

30  present in the enamel-based coating. Altematively, the glass article of the invention

comprises at least one wax, which is present on the enamel-based coating. As a further



10 enanel -based coating nelts and sinters and the wax, which is
exclusively organic in nature, is burned. The invention therefore
covers an article that has not been thernmally treated, but that is

able to be thermally treated (reference is nmade to an article that is

"t oughenabl e" or "bendable"). 5Articles i? accordance with the

i nvention can have various applications. These articles can be used,

for exanple, for decorative applications on a single face or both

faces, such n r v

tabl o5, bl e T Al et 30008 of MR-l hiR SompRe oF RAET iR, SR rosen
appl i cat i ons thaeharagl-besertigmtiegasd ofi tre eamalplbseed céatinge enanel - based

coating is applied al er| her | ass s 10 The
enanel - based coati ng ‘gfgqfh Ytl',"‘élﬁ‘?r FIB'ERteQ)th ‘Eﬁrln%FélE‘B%a@F\i’éax is
appl i cat i ongresdrt h‘th@rédn?ﬂoﬁltioﬁ bh%%&ﬂa&heﬂ-‘b@ﬁﬁe@oaﬁﬂﬁ &E’Ao?&iﬁ%cﬁ‘)n such an
change during the treatnent depending on the conposition

coating3l f @Iﬁb@dlﬁl@etarthe Wax jcgn pi@sbomb@emw&l)aldestnhmtsdunttbe compOSltlon of the
consi der at i enarre Siti S0. t

of "the- g1 ascouR; ARG YD InF ATap B e RPRRR bl PR Y diBbotion of

col our. 15Thed E@étilgwageﬁmal tﬁs wax| dastYeatr8sehh e tHeVBIRKh&R oMthdetmel-based
intending to restrict its coverage in any way. Exanple 1

(conpar at i vedating,ow close imitcsarige ehatgn centaetwith tbatex@rreé gediasn).
transported on a beltg I
manner. It then passesﬁgﬁ r(ﬂgg é%ﬁlgi%nn{bgpﬁjﬁnéat or ﬁg?lgogt&%e dimekgased

wi t h arilenacetihgdontaimpdiwesmno.1 Hnd 2006 b Wdght IMPos iMoOimaAep QeadtRd of wax
onto the gl ass sheet ?glgg%ses 82% by wej ght of a white enanel from

FENZI ( TEMPYRRIBICARRD Qlf@‘z%fﬁsd to @%‘H@%u Tt lagge apquantibaeicwat beyond a
from FENZI ; i

obt ai ned i sc‘?{%glnvag]'r{t? le fz{a\ﬁdog{(yrﬂ(?g&s Eﬁll%l 1?%&1&1( @aéﬁ? ¢ r%ggtauéqgﬁggﬁ ?%és%%fc 8?011110
5 minutes. &eecoligaiehiesss of thahthisowat 1srsgbsequmﬂprl:mmadatue1hg tl&()thminwimstment

't o be cul MSHREEUORET NS el B GRUHRPT ey voniet b-4p TOUR ejehtof

machi ngs th\egrxtoughened ina 11 known manner (heating in a furnace

at 670C for 3 mnutes followed by rapid cooling to anbient

t enper at ure). According Whthigembedimhetche ghas attigle i obdtainad wsorg aptocess

with the be are reduced after washing but do not
B JER Ry G R Bl Ry

di sappear co present after 5the

t ougheni ng operation. (a) m1xmgthe&@nm&dboﬁiﬂeyiﬁo@aﬁﬁl%%aph of the

gl ass sheet treated as bel ow after toughening. It il lustrates that

the bands cause unsi ght (§) deapxiting Begngmgiedpompesitign eantainiagitheywakgnto the
do not ogi sappear after theQuUENeH HdeABGHH h RBatimd PPl € 2

(conpar ative)

(¢) drying and/or cross-linking the coating.

In the step of mixing the enamelled composition and the wax, the wax can
be in the form of a fine powder, in the form of a more or less viscous liquid or is
previously dispersed or dissolved in a liquid medium that can be composed of water, one

25 or more solvents, a polymer matrix, one or more resins and/or a plasticiser, a wetting
agent etc. In one of the aforementioned forms, the wax is added directly to the enamelled
composition, which is preferably in the form of a more or less viscous liquid. The
resulting composition can then be mixed in a known manner.

Different methods known per se can be suitable for depositing the

30 enamelled composition containing the wax onto the glass sheet. For example, it is

possible to deposit the enamelled composition using a curtain coating process (onto a



A 4 mmthick sheet of clear float glass was transported on a belt
conveyor. It is firstly washed in a normal manner. It then passes

under a curtain applicator where it is covered with an enanell ed
conposition. The enanel | ed conposition deposited on the 15gl ass sheet
conprises: 82% by weight of a black enangl from FENZI (TEMPVER nero
3400-0990A); 9% by weight of a "Clearcoat” from FENZI; and 9% by

wei ght of sol vent (Exsol D40). 20The coating obtained is then dried

and cross- | ifilffk AhssahéR R PS YhRteRhg DRREss' Phe ﬁlefﬂoﬁlbtf%t?reeﬂ_ ntmg can also be
t hi ckness of the coatl ng obt’ai ned i s approxi mately 50 mcr

The coat ed ysedsin pandearivehentoaly pinzecpationt of theiplessrshbesihiage todaeeawbied it

to be cut and d. bt is th h t
machi ne.  then ¢ougneres e haYnRARHEE FRGRETRI FoRpeliindl® gramelied

670C for 3 garhipdsesorf Bl driRdegpdly d’r@s@llﬂlké&)@'fhﬂ&mttaﬁn@%Q@hﬂﬂ.{ble elements), e.g. by
tenperature). The gl ass sheet that has been in conta

with theé bemeanshefsheshfing fuiace: fos ssample) aad/omby wesnbpeUNsor IR tﬂry@ This step

preceding e ﬁﬂﬂ! S

reduced aft&e(lr m@ﬁfa ﬁ%ﬁtﬁ hggd hpd f@%ﬁﬁ(}ear Eltf%sﬁp ?e‘/lgg/t%asﬁii%%?até? gnagpdl gs not
still presenpit Iﬁtﬁlteﬁarortsﬁlﬁeﬁedumtee’idaﬁ@legﬁﬁﬁ atdselinkagkAtdp<iay I esdidiock(presence of
(according to the inventio 4 mmthick sheets of clear

float glas scrﬂé?lénliabéﬁr@%?mg))dis&ﬁn%id%qhtth'@cﬁtﬁpei;s@referﬁhléfycoad@cteci Ak fepnperature
washed in a,nQnaR| | g”a%ﬁ{ogl-ﬁg?élxc%&ﬁﬂ% P@@’%} woder, & Iﬁﬂﬁﬁ g a%BlPl 09%{ glr for 5

5where they are coate an enanefled ¢onposition. he en

conposil¥i ontodép asinbtes mrantlhéuagmaismeah@he stemperenutehar the mf‘apas:lftth@rgldss will
82% by wei ght .of .a white from FENZI ( TEMPVER bi anco

3302- 928A), prﬁ&&%ﬁ}y%ﬁe@‘ﬁ?edﬁ “Clearcoat" from FENZI and 9% by wei ght

of solvent (Exsol D40A¢coﬁf1 {duPR eiboderP % f Dint
bl ack enanel from FENZI E%/PV%I% nergﬁg400 6"998A) élnﬁ 9/olgy r\l/ve:L E]e W?x is

a "d ear coapresent thm@m@-ﬂvdseﬁ%%yng\eWghpraséntm the rn:bat(r@(rsoindm&))d tb anean

o o 13 B S B it G ARt Budes BT BN Phre BTHE Borm BN

(pol yt asr af | uor oet hyl Biteyaxpi’dhréfaAbh fREAbOn (HRUNYRELHIEE B6atin Iﬂﬁ&efonn ofa
waxes have been incorporated into the enamell ed conposition as t hey

are, i.e. ﬁﬂnpmgﬁdlﬁa)tprwl@mh@dgp@ﬁ%weulnvqltlpnqhﬁe tilmrsan berformigd predominantly
di sper si Onsﬁ&ﬁ%ax %gorHEJ%qOEEflglnve%cﬁp %fh% pré’g %coggnr%l gbgela%t:’%f% wax

di spersed ina mxture ester and nelamen

2: 20% by leldgimbreof)rGM‘KeddatSImeﬁS%IWapaﬁTliﬂ lwmhaﬂilnc atdondin@lto ¢hé invention can
distill ate obtaj ned bet ween 140- ZOO%r ef erence ED40
The coat i ngFOBHAP REBOT SONETHEFIRFYCE RS ¥FfINg A8S8tS oF Fieara fllezs, feinrarmiar e

of 1856pfor 5 mi nutesy he% i Q6 HREE2 bR in WRERML Wit RleFnBfdl-bated coating,

approximately 50 mcro
Accordmg to the invention, the film has a thickness that varies between 0.5

and 60 microns. Film thickness is also understood to mean the average geometric
thickness.
According to this embodiment, the glass article is obtained by means of a
25  process comprising the following steps in order:
(a) depositing the enamelled composition onto the glass sheet to form a
coating;
(b) drying and/or cross-linking the enamel-based coating; and
(c) depositing the wax onto the enamel-based coating.
30 Different known methods already explained above can be suitable for

depositing the enamelled composition onto the glass sheet.



25 The coated gl ass sheets are then put into storage and stored in
piles. For cutting and grinding they are placed onto rubber belts to
enable themto be handl ed and transported. They are then washed in an
i ndustrial washi ng machi ne, then toughened in the same way as in the
conparati ve exanples. The table shows the quantity and form of the
wax added to the enanelled 30 conpositio% (1 or 2) and the visual
eval uation of the black marks after cutting and grinding, after

washi ng in the washi ngrapgBLAGRAN t i ng ' .
each of Exanples 3 to 15. %]5163%%& B #id B |lgﬂr%%gﬁg§bﬂ%ﬁ(g)}§t%ékggﬁéﬂg ®
of the arti diied afd/d@cangstlekdd (rmtheafime wahan dkplaigedatsbvier ansport on t he

belts, (b) after cleanjng in the shing machine and (c) after | .

t ougheni ng. These i naa‘gh"ls g’@f‘é%me;‘? %Pﬂgegr%t% ﬂﬂen%Ha:mel'_%aSEd coating using different
the belts cpusen ¢St ethol®r KavintaRBRGAN theWwiNeayVBL IR Sﬁﬂi' Qo th¥koating
Sthat this has a pleasing appearance after drying/cr osg- I nkage, tﬁe
mar ks f &de usiightspytteringepropgsshlmgwakun thehfosmt ofemporeddr drsa mote or less viscous

sufficient;,.and . the rks. have.co etel y .di.sappeared.after. th

t ougheni ng %%%aalﬁi%fﬁfe%ﬁ%é@ T%éS@F’[STSB‘irOé ?f?{%bdh?e?ll E’sf‘rléciué IB?FLPIHeﬁ'BBﬁ‘% be
of the tabl eompted B watesUsile @UAbléabiveAtsOh pbR el Biale$x, JiBRE Snork R&RR and/or a
exanples enable it to be shown that the marks cannot be prevented by

usi ng wax wplasfigiscrfeweltHagegenbaied coating but that these are clearly

seen to di sappear wh 0 - 1.s toughened. 15Exanple 16 . .
(according to the in\e/fe?rtll{mih‘g% {S&% ﬁgér%ﬁdt%?ocgl%ﬁaesggh G U%P%glrghspfﬂg%ﬁn g 2fagdium
was trdigspotdnedning ad ldaet bncivey and/of tvates, dd hddiliohalVasHRg sieP rRayB¢ Fluired.
manner. It then passes under a curtajn applicator where it is

coat ed wi t hCRESIERYnE) Jou BoapHeyad hheating the glast plaest tvppsaisahle &wnperature to
deposited o I X 9 .0 iet e
enanel f rom&t&l%%tf%%#%%@tﬁ%ﬁ?? %g% k 3%3?&) A %%6{3}09 %?\N\%gi g‘?ﬁ R%)aft %g% fthe
" d ear coat "precaimg=EY oL draimg/cr@¥elmkingethe hhanod]-basddweating Eaasted usBd @or.this step.
25The coating obtained is..then dried and cross-|.inked at

. . a .
tenperature of 185C FoT°CEIRE (9% Mirdrpartieylpr gpbediment Of dhe datientign.i the glass

then appr oxiriTBle Sdompritednac 1ORE onfyBAURRUS HESRLTS] % ight
of wax of referencep‘}%%%SE supglni ed by M chl:gl man (Slgf?y‘:@?ft‘n‘% 612?58‘(’)‘@%%’6&1%,
was t hen appénseguandyithis esxhaduhers sombines ttei firgt two emtpdinsguis exgrlained attove.

;ﬁgg t of 20g of dis perﬁc':c%pdiﬂg? tOSh!lliSf i e%lrb%ﬁin?ént,gthg Sg?asgm a1!ti|cFe ig r(‘)%tagx{e%ﬁ)sy means

of a process comprising the following steps in order:
(a) mixing the enamelled composition and a wax;
20 (b) depositing the enamelled composition containing the wax onto the
glass sheet to form a coating;
(c) drying and/or cross-linking the coating; and
(d) depositing a wax onto the enamel-based coating.
According to this embodiment, the wax present in the coating is the same
25  as the wax present on the coating. Alternatively, the wax present in the coating is different
from the wax present on the coating.

In general, the article according to the invention can be thermally treated,
in particular it can be thermally treated with a view to being subsequently toughened or
also in order to be bent. Thermal treatment is understood to mean a treatment at

30 temperatures that are not lower than 500°C, preferably not lower than 600°C. The drying
and/or cross-linkage step therefore does not constitute a "thermal treatment” in the sense

of the invention. When the article according to the invention is thermally treated, the



30havi ng come out of the furnace had a tenperature of about 60C. 14
The coated gl ass sheet is then placed onto rubber belts to enable it
to be handl ed and transporting during cutting and grinding. It is

t hen washed in an industrial washing nmachine, then toughened in the
same way as in the precedi ng exanpl es. Figure 3 shows phot ogr aphs of
Exanple 16 (a) after handling and transp& t 5 on the belts and (b)
after toughening. These inages clearly illustrate that the belts

cause unsi gbfilr¥el RS cdRinBPAABR af sinfies ‘ﬁﬂ% liffe GRAL Wﬁc}?f&de)&cﬂﬁhegﬂ Brganic in

mar ks have conpl etely di sappeared after the toughening opera
Ther ef ore, titese iphanedr Bphmventiansthemfoe tchatrs taneartidle thadt hasobhednhthermally

I-b t t enable th to be ted bu _
Chat t hose BPASEI AR S b too5H BtrSaby Bal e ons prbirce aisartcle tha is

t oughened. mgﬁg@naﬁeE&aqgh&gmyFonposition Type of wax Form of wax %
wt. of wax added to the enanelled conposition Visual evaluation of

t he mar Ks* af t er Adtiplesi ingiegpidangenyithfthe inweation egn have various applications.
These articles can be used, for example, for decorative applications on a single face or
both faces, such as furniture doors, partitions, wall coverings, shelves, tables, balustrades
etc. They can also be used for automotive applications such as windscreens, for example,
if the enamel-based coating is applied along the periphery of the glass sheet.

10 The enamel-based coating of the invention can be coloured for decorative
applications. If the article is thermally treated, the colour can change during the treatment
depending on the composition of the coating. If this occurs, it is possible to take this into
consideration and adapt the enamelled composition so that the colour of the glass article
after its thermal treatment is the desired colour.

15 The following examples illustrate the invention without intending to

restrict its coverage in any way.
Example 1 (comparative)

20 A 4 mm thick sheet of clear float glass was transported on a belt conveyor.
It is firstly washed in a normal manner. It then passes under a curtain applicator where it
is coated with an enamelled composition. The enamelled composition deposited onto the
glass sheet comprises:

e 82% by weight of a white enamel from FENZI (TEMPVER bianco

25 3302-928A);

* 9% by weight of a "Clearcoat" from FENZI; and
¢ 9% by weight of solvent (Exsol D40).
The coating obtained is then dried and cross-linked at a temperature of
185°C for 5 minutes. The thickness of the coating is approximately 50 microns.
30 The coated glass sheet is then placed onto rubber belts to enable it to be cut

and ground. It is then washed in an industrial washing machine, then toughened in a
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known manner (heating in a furnace at 670°C for 3 minutes followed by rapid cooling to
ambient temperature),

The glass sheet that has been in contact with the belts has marks, which are
reduced after washing but do not disappear completely. They are also still present after
the toughening operation.

Figure 1 shows a photograph of the glass sheet trecated as below after
toughening. It illustrates that the bands cause unsightly marks to appear on the white

coating that do not disappear after the toughening operation.

Example 2 (comparative)

A 4 mm thick sheet of clear float glass was transported on a belt conveyor.
It is firstly washed in a normal manner. It then passes under a curtain applicator where it
is covered with an enamelled composition. The enamelled composition deposited on the
glass sheet comprises:
» 82% by weight of a black enamel from FENZI (TEMPVER nero
3400-5990A);
o 9% by weight of a "Clearcoat" from FENZI; and
o 9% by weight of solvent (Exsol D40).
The coating obtained is then dried and cross-linked at a temperature of
185°C for 5 minutes. The thickness of the coating obtained is approximately 50 microns.
The coated glass sheet is then placed onto rubber belts to enable it to be cut
and ground. It is then washed in an industrial washing machine, then toughened in a
known manner (heating in a furnace at 670°C for 3 minutes followed by rapid cooling to
ambient temperature).
The glass sheet that has been in contact with the belts has marks, but these
are not as visible as in the preceding example because of the black colour. These marks
are reduced after washing but do not disappear completely. They are also still present

after the toughening operation.
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Examples 3-15 (according to the invention)

4 mm thick sheets of clear float glass were transported on a belt conveyor.
They are firstly washed in a normal manner. They then pass under a curtain applicator
5  where they are coated with an enamelled composition. The enamelled composition
deposited on the glass sheets is either:
e composition 1. 82% by weight of a white enamel from FENZI
(TEMPVER bianco 3302-928A), 9% by weight of a "Clearcoat"
from FENZI and 9% by weight of solvent (Exsol D40); or
10 e composition 2: 82% by weight of a black enamel from FENZI
(TEMPVER nero 3400-8990A) and 9% by weight of a "Clearcoat”
from FENZI and 9% by weight of solvent (Exsol D40),
to which wax has been added.
The waxes used are Lancowax waxes supplied by Lubrizol with the
15 reference lanco TF1778 (polytetrafluoroethylene) and lanco PP1350 (polypropylene).
These waxes have been incorporated into the enamelled composition as they are, i.e. in
powder form or dispersed in a liquid medium. The dispersions that were used are:
e dispersion [: 32% by weight of wax dispersed in a mixture of
polyester and melamine; and
20 o dispersion 2: 20% by weight of wax dispersed in an aliphatic
mineral oil distillate obtained between 140-200°C (reference
ED40).
The coating obtained is then dried and cross-linked at a temperature of
185°C for 5 minutes. The thickness of the coating obtained is approximately 50 microns.
25 The coated glass sheets are then put into storage and stored in piles. For
cutting and grinding they are placed onto rubber belts to enable them to be handled and
transported. They are then washed in an industrial washing machine, then toughened in
the same way as in the comparative examples.
The table shows the quantity and form of the wax added to the enamelled
30 composition (1 or 2) and the visual evaluation of the black marks after cutting and
grinding, after washing in the washing machine and after the toughening operation for

each of Examples 3 to 15.
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Figure 2 shows photographs of the article of Example 4 (a) after handling
and transport on the belts, (b) after cleaning in the washing machine and (c) after
toughening. These images clearly illustrate that:

e the belts cause unsightly marks to appear on the white coating, but
that this has a pleasing appearance after drying/cross-linkage,

o the marks fade slightly after washing, but this treatment is not
sufficient; and

e the marks have completely disappeared after the toughening
operation.

These facts are also illustrated on the basis of the table and the visual
evaluation of the marks. Hence, these examples enable it to be shown that the marks
cannot be prevented by using wax within the enamel-based coating but that these are

clearly seen to disappear when the product is toughened.
Example 16 (according to the invention)

A 4 mm thick sheet of clear float glass was transported on a belt conveyor.
It is firstly washed in a normal manner. It then passes under a curtain applicator where it
is coated with an enamelled composition. The enamelled composition deposited onto the
glass sheet comprises:
e §2% by weight of a white enamel from FENZI (TEMPVER bianco
3302-928A);
* 9% by weight of a "Clearcoat" from FENZI; and
¢ 9% by weight of solvent (Exsol D40).
The coating obtained is then dried and cross-linked at a temperature of
185°C for 5 minutes. The thickness of the coating is then approximately 50 microns.
An aqueous dispersion of 5% by weight of wax of reference 0730E
supplied by Michelman (polyvinyl alcohol) was then applied to the enamel-based coating
by sputtering at a rate of 20g of dispersion/m” surface area of glass while the glass sheet

having come out of the furnace had a temperature of about 60°C.
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The coated glass sheet is then placed onto rubber belts to enable it to be

handled and transporting during cutting and grinding. It is then washed in an industrial

washing machine, then toughened in the same way as in the preceding examples.

Figure 3 shows photographs of Example 16 (a) after handling and transport

on the belts and (b) after toughening. These images clearly illustrate that the belts cause

unsightly marks to appear on the white coating and that the marks have completely

disappeared after the toughening operation.

Therefore, these photographs illustrate that the use of wax on the enamel-

based coating does not enable the marks to be prevented but that these are clearly seen to

disappear when the product is toughened.

Table
Ex | Enamelled Type of Form of wax | % wt. of wax Yisual evaluation of the marks*
composition wax added to the after after after
enamelled cutting/grinding | washing | toughening
compaosition
3 TF1778 dispersion 1 0.32 1/5 2/5 4/5
4 TF1778 dispersion 1 0.8 1/5 2/5 4/5
5 TF1778 dispersion 1 1.6 /3 2/5 4/5
6 E TF1778 dispersion 2 0.20 1/5 2/5 4/5
7 '§ TF1778 dispersion 2 0.5 /3 2/5 5/5
=9
8 g TF1778 dispersion 2 1 1/5 2/5 4/5
9 “ PP1350 powder 1 s 205 75
10 PP1350 powder 25 /s 2/5 4/5
11 PP1350 powder 5 1/5 2/5 4/5
™ . ;
12 5 TF1778 dispersion | I 3/5 4/5 5/5
13 G TF1778 | dispersion | 3 305 475 5/5
14 g PP1350 powder 1 3/5 4/5 5/5
15 © PP1350 powder 5 375 05 555
B

visual evaluation

5/5 = no mark; 4/5 = barely visible marks (product suitable for sale); and

3/5 : not very visible marks, 2/5: visible marks, 1/5: highly visible marks and 0/5: highly visible marks of

very intense colour (product unsuitable for sale).




PP1350 powder 5 3/5 4/5 5/5 15*visual evgluation 5/5 = no mark; 4/5
= barely visible marks (product sui t abl e ¥or sale); and 3/5 : not
very visible marks, 2/5: visible marks, 1/5: highly visible marks and
0/5: highly visible marks of very int ﬁﬂ%ﬂﬁ%;n” (product unsuitable
for sale). 15 CLAIMS 1. conprising (i) at |east
one gl ass sheet; 5(ii) an enanel -based coating on at | east one of the
surfaces of said glass sheet; and (iii)at |east one wax in and/or on
said coating. 2. Arti&l e adséfldcoigPisng he previous claim

characterised in that sajd ' contains 11 to 40% by wei ght of
organi c materi al s. W aﬁQfg?S‘%% Qg\?stsi%g'%te according to one of the

precedi n§ cl ai ms, char agiipiri aeghedlbaiddabatififon@Xedss oy @SROburiidted BEsaid glass
conposition of said coating. 154 Article according to one of the
precedi ng clains, charactetie8ed@4n that the conposition of the

coating conprises betMBQﬁﬂﬁqémﬁ&gségg%ﬁgpﬁﬁngEd%%ggﬁféed in that the

5. Article according to € previous c m charac

conposition of the coating conprises between 0.2 and 10% by wei ght of
wax. 20 2, Article according to the previous claim, characterised in that said

10 coating contains 11 to 40% by weight of organic materials.

3. Article according to one of the preceding claims, characterised in

that the wax is present in the composition of said coating.

15 4. Article according to one of the preceding claims, characterised in

that the composition of the coating comprises between 0.1 and 20% by weight of wax.

5. Article according to the previous claim, characterised in that the
composition of the coating comprises between 0.2 and 10% by weight of wax.
20
6. Article according to one of claims 3 to 5, characterised in that the

wax 1s distributed homogeneously in the composition of said coating.

7. Article according to one of claims 3 to 5, characterised in that the

25  wax is distributed heterogeneously in the composition of said coating,

8. Article according to claim 1, characterised in that the wax is

present on said coating in the form of a film.

30 9. Article according to claim 8, characterised in that the film

comprises at least 80% wax.

10. Article according to claim 9, characterised in that the film

comprises at least 90% wax.



6. Article according to one of clains 3 Hﬁ 5, characterised in that
the wax is distributed honogeneously in the conposition of said

coati ng. 7. Article according to one of clains 3 to 5,
characterised in that the 25wax is distributed heterogeneously in the
conposition of said coating. 8. Article according to

claim1, characterisetl.in thddle bbrding té SnpsRdgiRts PR Kachara@atideddn ikt the
the formof a film ,309.Article according to claima8, characterised

in that theflifmbasedhiguesdbatyaricebedvegnty wagd 60 migions. Articl e accordi ng
to one of clainms 8 to 10, characterised in that the filmhas a

t hi ckness that varies between 0.5 and 60 microns. 512. Article

according to one of clainsA8idl@adcbrdingar awd ef dlsed § to tlhaharhdierisseiin kgt the

in direct contact with said Cﬁat.i ng. , 13. Article
accordi ng t d2dreingiree] sonfact with said $0atingar acterised in that the wax is
present in and on said coating. 10 14. Article according

to one of the preceding clainms, characterised in that the wax is
sel ected from waxes of3.nat 4rtidle avcoglimg tovencest adims\8ntoHet Clraraotériied imtict the
m xtures thereof in famyn roportions whatever. 1515. Article according

to one of tH& HREEEY IOHiSAig co acterised in that the
enanel -fgased coating is in direct contact with the glass sheet.

14, Article according to one of the preceding claims, characterised in
that the wax is selected from waxes of natural origin, waxes of synthetic origin and

mixtures thereof in any proportions whatever.,

15 15. Article according to one of the preceding claims, characterised in

that the enamel-based coating is in direct contact with the glass sheet.



