; Z[ e3eJd R6T37! Matt pol ynerization adhesive Field of the Invention 5 For
Teasons of esthetics, design and/or lighting, sheets of cle

often not used for furniture or buildings; areas of nmatted a]“wmmmwm mmd
instead. Matted (frosted) glass is produced by sandbl asti ng, et c|

adhesi ve application of a matted film 10 Transparent plastics can aI SO be

matted in suitabl e fashi onMaGeepeigiipkezhbeonohadhesiwkt ed P
net hacryl ate). Like glass, PMVA can be natted by mechani cal H“H ﬂmmwmj
processi ng. Anot her net hod is 15 the pol yneri zati on of net hyI

(MVA) bet weeligatt ed ghasdnskeeetion | n the extrusion of PMVA nol di ragooozr
conmpounds an optically matt inpression can |ikew se be produced by adding

| ight scattering beads. In association with the cooling of the nelt and the
associ at ed 26°%ur frgesogent rodet isgithathecd i ghdesitan t erndfobeatisghthngh are

thermal |y noggestabls: dﬂé&kﬂﬁﬂ§%§aﬁﬁet%f%%he%dﬁﬂﬁsé5m¥orT?@rﬁ?@ﬁ? ve
bondi ng of matted products, particularly 25 PMVA products, has to date been

possi bl e onl Tudi%g B Iiver #E225F of ad‘}?é'sti%sgl%Pyﬁérel Aebningheadves

based on pol yaetkyl m’ﬁtbﬁﬁédbat@l@ﬁeﬁ klrmm@x@a@c%@ﬂm&m@éh&bw&i?ﬁ@fy (see,
for 30 exarrpl ey con‘&rl se,..for exanpl e,

sol uti ons of SSP}}H& Ryl & é@?ﬁ&é’?yﬁgpglcﬁtﬁﬁphﬂ fR&EEH dddMreferred to as

a syrup,l@®hich is polynerized by nmeans of a polynerization initiator. The

pol yneri zat | %ag@;g%&aw g%@&iéss stﬁsfoa% a'ma%%atcr" &'Bat h1t8p P
initiator, are initiator or a therno- or oto-a |vaIe r ee- radlcal
initiator. TH@shdRasi Paec&¥apw Lentthsdigedd, 1 dﬁa’@‘@m*rp?l@’ﬂ\l frol ymetlhaped

groove bet wem@thaerg%tte to bﬁkleon@e_@sswherm Ry Mesd Zeg, gk | 6‘93?'5 to a
particularly flﬁbm on Comter ci al | y customary and hence analyzabl e

are nul ti conP§HeAt 54 es‘i’%e%’&‘ﬁé"ﬁfﬁsl (BTOGESSARRr FISAYET RERHNCSHHIR Co KG,
D- 64293 Tiar mehadipp,l yime rdfiach ohhe 5 mwtmhmmﬁgl @mmﬁ@t’dleen

nethacrylate arate fro olynerizatio |ato eg , an
aronatic am n§¥an§ aq%bensgoyﬁiee%?bxg]ﬁ eifgr %FB‘&%%%?n T t hpdnent s
are m xed, prefiepably degasstid;ally onaet toppeegenn faameh]c&w:cﬁe bludabl es,

and then plaﬁ?@d%@epe ﬁf%ﬁﬁ%?ﬁ%pf£%§%tg$ﬁ%tgg gsdbé@a%reiﬁbe%§§ggléve

m xture cures to a tl conponent™ adhesri ve syste

may further E&RPrivEdtatheyfasd id@hpotindesuestltas aﬂ@t &lheoxa sleechntiedr

reactiorp@ et @ﬁeﬁaeecwmﬁ.w& o'irHChth?é h@@htc seGitd 13 nderdaptd vesni EQr
exanpl e, V\/mchln merlzatlonlnltlator that is

used i nfl uen8&®t h& ﬁ5f“9ﬂi?’| zﬁ?i‘:ﬁn FFﬁ}Blgnd BEafreEy of thethakestveedond.

surface.

The adhesive bonding of matted products, particularly
25 PMMA products, has to date been possible only using
polymerization adhesives.

Polymerization adhesives based on polymethyl meth-
acrylate are known and commercially customary (see, for
30 example, EP 548 740 or EP 675 184). They comprise, for
example, solutions of polymethyl methacrylate in methyl
methacrylate, referred to as a syrup, which 1is
polymerized by means of a polymerization initiator. The
polymerization initiator comprises a free-radical
35 initiator, e.g., a UV initiator, a redox initiator or a
thermo- or photo-activable free-radical initiator. The
adhesive can Dbe introduced, for example, into a
V-shaped groove between the parts to be bonded, where

it polymerizes and leads to a particularly firm bond.



Pol ymeri zati on adhesives of this kind are suitable for 20 bonding parts
whi ch may. consist, for exanple, of acrylonitrile-butadi ene-styrene (ABS),
cellul ose acetate-butyrate (CAB), polystyrene (PS), polycarbonate (PC),

pol yvi nyl chloride (PVC), styrene/a -styrene copolyner (S/ M5), unsaturated
pol yester (UP) or wood, 25 but especially for parts made of PMVA. The
adhesi ve bonding of matted PMVA with customary pol yneri zati on adhesi ves

| eads to highly shin ond sea since the cured pol ri zati on adhesives
have a 30 sh?ﬁé“?&?ﬁé&gr.y ThFESgBﬂ‘Bﬁ5¥i zed? he(i\?éﬁf j o?ﬁgﬁyzégﬁré wWAF&h it is
i nt ended t hatuillie compweendaf bdhdedver odyetemshoykdgnpt PERTEIXE. 180 enpt s
to inprove t i i ppression ake ri i.n JP. 4,300, 980,, Therein
silica partic%gglmn Ha%gigﬁe?g? o? ?ggggtﬁ%ﬁqf%%dﬁﬁfar%nagggﬁz ot¥%e
adhesi ve 9 n ®pdemetdydi veethaceyladedaksbiyle mathaprydsten efromtthess. -
3 It is an abpa¢htel fhgnmi rt\f@;gemxﬁ@ﬁesﬁw a{hwpﬂéy,s'\éegaqheéhve for
c

t he bondi ng of matted products i I's adapted to the substrate, Thi s
obj ect is acRIreFediby T ¥t AePPAvONL GIFFARHAS t HEOH cRFAFRESBRIt he

i ndependent ehai nBro AdYRPbAGREES adRY ehDps@Nt refet-BB1yN\RIYd g ar en
characterized in tsf dependent claigs. 10 I% %ggordance with the invention
Fo 14 PhgPuphde

an adhesi ve °%95FoVicddtt With, faFPe S @b dReR tBLaCed
adapt at i bh t betlweemat thes paxftsmtticedbpr dobredsd f o iedeonded. #5adbevadhesi ve

has for its [ p rization adhesivg, prefe ly a .
(neth)acryla?%%ggggd gg%ggivé? Aghéégggsab Fﬁﬁ% k%% dbongh?he?%%%Tastics
in particul acompENEnRG di ffbedhveki neigstodmsi | imey ar Euatided ascempisper se

powder to th%aﬂgll?(,&&hbzatd&dp&ﬁnfssivgucﬁ ratlyrResil i %ii&e@ddgﬁd}b'\@ch has
an average particle size of approximately 1 Nmto 10 Vim preferabl
bet ween 25 4TF8AGTEOB FEtAGAINGl sEXHRAE I eSPSRa PENgeFGGR 1 2818 or 9

Vim Thi>5 si deedvaerves ,asoratdxangplagenthidh ein ddmis Beiucesn tiecisheea of the
surface of t cured _adhesive, .|f_the particle size chos is _much bel ow 1
Vim the des ?%éfmr%:tltzf"%éo&ffé%%lc%%%ﬂ’ét %B?{éi e, UPRE 36“23??888 apPRar s
snoot h and skdymeibrzatuen, tiime adklesiuedisyr of ithestdhegliyet biooklened by
hi ghly di sperse silica powler having an average particle size of |ess than
1 Vim which _hinders processing. 35 The nattinﬁ'agent al one, however, is
not enough t 8CprBEHEEa%1irat tethasipiassstbntbhast kénsurirecesuiabkmt fong agent
al one causespbhgisg f peetef e GUr ethpdhesidest,0 haye asgihhi @ppegsance.
acrylonitrile-butadiene-styrene (ABS), cellulose
acetate-butyrate (CAB), polystyrene (PS), polycarbonate
(PC), polyvinyl chloride (pvC), styrene/a -styrene
copolymer (S/MS), unsaturated polyester (UP) or wood,
25 Dbut especially for parts made of PMMA.

The adhesive bonding of matted PMMA with customary
polymerization adhesives leads to highly shiny bond
seams, since the cured polymerization adhesives have a

30 shiny surface. This emphasizes the very joining zones
which it is intended that the viewer of bonded products
should not perceive.

Attempts to improve the visual impression are described
35 in JP 4,300,980. Therein silica particles with a
diameter of less than 100 nm are added to the adhesive
in order to give the cured adhesive an impression of

mattness.



- 4 A matted surface always has a certain surface roughness. Secondly,
therefore, a silica is added which has an average particle size of nore
than 10 ~mup to about 200 Vim This silica serves as texturing agent. 5 If
the texturing agent alone is added to thg adhesive, the desired nmatting
effect is not obtained. In that case the surface of the cured adhesive

appears to have assilaf skegrdtextaff e.thld Therddidel ecsi z§p@$i§pe Fgxturing
agent determ nes. the.rou ess of the surface of the cured adhesive. This
can be adapt 880?)81?%"?0%‘ sy o OLrhé'j}ﬂ RPN LT SMFEHE BEATRGES 15 |1 1
it is desireghtchbasdapkasedcsosheet subitehtlkave been fornmed by casting
onto etched glass and which therefore do have a matted surface but with a

| ow | evel of roughness, then the particle size chosen for the 20 texturing
agent is Pprefbigblopitcemisl aghie¥ed R0 means iof pthe | tnvent oo witho 18
Vim If inc ra i S ts; i,Gh hav ced by
an extrusi ongg%ociésastp%ﬁédéto%%vm?gﬁ ZlSI?CI[% t scat P{gra?'ﬁ&be'g%ggﬁg?fgégggn added
whi ch appear 98VeLREMENIFalE 1S GUVRPtaNuA Th Hrrariengzed hith Ehe
particle sizgepbagentfenatihe.texturing agent is in the range from25 to 100
~tm in particular from40 to 80 Vim adapted to the surface roughness
determ ned by 30 the light scattering beads. As a rule of thunb, the
particl el&i zéncamdm ridaloerr t ovicdt r espendiapphaxbnat elny tadiesice t hesaver age

surface roug f cho arti si,ze. | |_ar istinctly 35
greater thanggggﬁgégn%‘%r}’m%gﬁ%g, cﬁlkﬁghgf helgassur ag:ng%&e%t %girctﬂarceed ddhesi ve
no | onger gi fegriataenedtd nphessnahthessi st emdtivedel 5redudgh tionppessi on.

The adhesi vepghgkhe invention is colorlessly - 5

15 The adhesive has for its Dbasis a polymerization
adhesive, preferably a (meth)acrylate-based adhesive.
Adhesives of this kind bond thermoplastics in
particular.

20 Two different kinds of silica are added as a disperse

powder to the polymerization adhesive.

Firstly a silica is added which has an average particle
size of approximately 1 pum to 10 um, preferably between
25 4 and 6 or 7 um; also conceivable is a range from 1 to
8 or 9 pum. This silica serves as matting agent, i.e.,
it reduces the sheen of the surface of the cured
adhesive. If the particle size chosen is much below
1 pm, the desired matting effect is not obtained. The
30 surface appears smooth and shiny. Moreover, the
adhesive syrup is strongly thickened by highly disperse
silica powder having an average particle size of less

than 1 pm, which hinders processing.

35 The matting agent alone, however, is not enough to
produce a matted impression on the surface. The matting
agent alone causes the surface of the cured adhesive to
have a dull appearance.



translucent. It is therefore suitable for bonding all sheets, irrespective

of their color. Interns of its color the adhesive seamvisually natches

the substrate, in other words the bonded or non-bonded plastics 5 sheets.
For reasons of design it is also possiblg to color the adhesive by nmeans of
appropriate additions. 10 Furthernore silica is inert and does not swell or
foam In theApl’rﬁth&f@di enr@factehea i ugst he badtmﬁluadu@ﬂkhél@aﬁgﬁnd ot her
conponents are stir eth one_anot her . e sive syrup to be
stirred 15 t 8§8the % so etberrree% Qi vEstoddCeot st t?éiacgﬁcﬁe"fhh%}hd{" gWI ng to
t he addltlonanfamdnage p&rhr;hw:ﬁlﬁdﬂoﬁnmamacthJMeB@ fgrnouguadi tbest
contribute tg ghgmgaghlghgal Ealgquegogge%e %§|Qleaf%%tthe air bubbl es

that are intro urin stirring of the ¢co nts with 20 the
stirrer t® escape unhlndered Alr bubbles in the adheS|ve sol ution ought to
be renoved fremdrhe Sy¥uP 8921 Hobef Ok eohhe 13dheRie ﬂoS m@dadﬁéewet hey

woul d result otherwise in an irregular structure of the adhesive with
cavities and™Bgobiesibrdt Metdirdacefbecds ondoseapRtamRd- w&@ldthﬂversely

af fect not owrhyet Rreesdihetd e appeanancarbut sAlhee itke flgandd heof hhbe
adhesive. Prefer, ?u N there re, a defoanmer is added to the adhesive and

m xed with tHe %3 é ®PRe SEFFEEE of this defoamer is that the bubbles which
are forne@® rise 30 relatively qU|ckIy to the surface of the adhesive syrup,

shere they bugsl paThacadhesi e /R AL NAS ¢ 900, { fcforehalnepime i s

then free of es re uentl aners are’ us or so VEen rne
coating 35 syouemsesPhegt aﬁ'—éebaﬁwﬁf%epél |gheonchoah debtasgyieng poiyners

and pol ysi | oxanespe Mdigoesit @Bl &nhd1OMEYSine 4 eoeoe@wwass@fcs’ﬂ éxl:tyl nyl
ethers with polar al kyl” vinyl ether derivatives, as clained in EP 0 379
166. For the tPoPFn®Prs8di-on” adhesive of the invention it is - 6

preferreflsto use foam destroying polynmers in solution in dllsobutyl ket one
(930 by weight) and Sto dard sol vent ht ard sol vent
used being Nota P with T2 Fhar® OWT@ég Faﬁﬁ C% g%%ﬁgen q% gﬁY?able
connercialIybeestoﬁarmedeﬂuanems¢hn@hlsnkondEthbedlsﬂu&&d wintih pheéerence

(s the def oane BYS.Q00N iaokd by fotke £ & N0k, Wepel o CpEROY,  Bet neen

0.3 and 1o by wei t he defoanmer 1s use IS preferred to use fro
0.8 to 1% byo\ﬁewgwghrl@ssoxs &hessutheofpatielalse 6fl zehechies@andion heheubbl es

whi ch formn dutixRgrling Sdddd Ngs [zfrtel@eramyp fAgf ai £ baphd yed OZEthSU" face
of the syrup, where they burst. 15 It has been found appropriate to use a

pyr ogeni c S|PPCQaFGFCPHérn§FFWhé ad@ntt® MMprecipitated silica matting agent
produces a slight yellow tinge. For the texturing agent it is possible to

use either a %re0|p%%% gs@llfggégcg.gxro eni ¢ SI%IC e itated
i gnésglﬁﬂPégh ﬁ ?

silica 20 is-used for th uring agen?e £hi% o
sl i ght yelloweemngBrOﬁucedi b$ @ skkghtisthat procameenKbleDateU1cmll

aftertread ed 1§'gﬁa'tcas%aac%éﬁdg[ v 20N gh&epeEhe Glutte £ WnliNG, WAXSSa S NaL are
applied to the surface give
the surface follow1ng extrusion and drying, then the

particle size chosen for the texturing agent is in the
range from 25 to 100 pum, in particular from 40 to
80 um, adapted to the surface roughness determined by
30 the light scattering beads. As a rule of thumb, the
particle size can be taken to correspond approximately

to twice the average surface roughness.

If the chosen particle size is too large, distinctly
35 greater than 200 pm for instance, then the surface of
the cured adhesive no longer gives a matted impression

but instead merely a rough impression.

The adhesive of the invention is colorlessly



adhesive a yellow coloration on curing. In order to adapt the

pol yneri zati on adhesive still further to the surface of the materials to be
bonded, 30 it is possible to use a conmbination of at |east two texturing
agents differing in particle size. It has proven advantageous for the

pol yneri zati on adhesive to contain 1-100 by weight of matting agent 35 and

1-100 by wei ghtingfiukbexiuring agerhe r@lieNgs30eil1 &ndotexddiding agent
t oget her contglbutln .l ess than 110 _by weight to the pol ynerization
adhesi ve. AbSPESERe StHtTPIENGE t RE ddiRdsi veCsgFup is BRRBFaIAly 189

vi scous. Bel ewlbhe thkatethasdrge ddagn netdid1g effeedhd s the5sﬂ@s%5a%@,ﬁ5 f
generally too low,.lt is preferred to add, froml to 5% wei ght _both o
the matting afent A4 oﬁogﬁ% t SUr 1959 rnqr/HP%REF??%ghofpg@ﬁBﬁcﬁeight
for both ubshertes has proven ideal. The polynerization adhesive can be
used in particular for producing an adhesive bond fromat |east one matted
article and another article. It is suitable for the adhesive bonding of
conponent s WEP&h If@poeénsifstdesiggn ekanppealsp possible to color the

acrylonitril gghukagene- sbuhans £( é%?):op‘i@lalt‘él ageitaegkat e-butyrate (CAB),
pol ystyrene (PS), polycarbonate (PC), polyethyl ene terephthal ate glycol
(PETG, polyvinyl chloride (PVC), styrene/a -styrene copolynmer (S/ M),
unsat ur at®ed pakyestenreUB)larawaedinkut espedbak! yotosweanperembamrade of
PMVA. The invention is illustrated below with reference to working
exanpl es. 1st working exanple The first working exanpl e described is an
adhesi ve for IBMvBhsheptspahnathohavefbethe pradueetivby chast i hgdiont duat ched

| ass and whi b fo do rface LWL h '
Poughness. | TRADESEEES] PERAODINNE, Bddh e p25" e kbt bl 1
percent ages Hi&hbhaRR® iFNANET caddeonadhpyiviei ghifrup to be stirred

15 together is on the one hand viscous. On the other hand,
owing to the addition of silica, it is also thixo-
tropic. These two qualities contribute to the fact that
it is no longer possible for the air bubbles that are
introduced during the stirring of the components with

20 the stirrer to escape unhindered. Air bubbles in the
adhesive solution ought to be removed from the syrup
again before the adhesive 1is used, since they would
result otherwise 1in an irregular structure of the
adhesive with cavities and bubbles on the surface of

25 bond seams. This would adversely affect not only the
esthetic appearance but also the strength of the
adhesive. Preferably, therefore, a defoamer is added to
the adhesive and mixed with the syrup. The effect of
this defoamer is that the bubbles which are formed rise

30 relatively quickly to the surface of the adhesive
syrup, where they burst. The adhesive syrup that has

stood for a certain time is then free of bubbles.

Frequently defoamers are used for solventborne coating
35 systems. They are based generally on foam-destroying
polymers and polysiloxanes. More suitable, however, are
copolymers of alkyl vinyl ethers with polar alkyl vinyl
ether derivatives, as claimed in EP 0 379 166. For the

polymerization adhesive of the invention it is



_ g 52.19%ret hyl methacrylate (liquid nmonomer)22. 4opol ynet hyl

met hacryl .at e0. Ol %stabili zer

(4-nmethyl -2, 6-di-tert-butyl phenol)O0. 3oaccel erat or

(N, N-bi s(2- hydr oxypropyl) - p-toluidine-%ipropoxy-p-toluidine)3@&ross|inker
(tetraethylene glycol dinethacrylate)0.2% egul ator (2-ethyl enehexyl

thi ogl ycol atg)Qrd 24M4| 't%htﬁ%)s?bgknﬂglés't@&&iﬁba%éi%ﬁéré 24 Ry A OX¥e i on

4- met hoxybenzophenone) 15%i | uent (neth&! nmet hacrylate, |iquid nononer) for
setting a suiPabfel $PREBYT t Yo@HRREI nfP3aterRY (R EHEN ¢ a1 EMFATR an
average partseleest ze4sf bg- vedyhx3Iot exkusitREdAGENts (1@ Ridedt askigid i ca
havi'ng an average particle size of 14-18 N m 0. 8odef oaner
(polysiloxanggggs%df”fﬁb §F8§sl?%%%r%§3ﬁb2%¥s<Y?%9 Yo gfiﬂﬁ?ﬁﬁnﬁf the

pol yrer i Hat i suitchllas coimerncagulllat ocust dremont ee foheer pof yhbiszadtieh so

t hat the nol at iaht _r.enai L $ i o a: a i ght
stabilizer aﬁg%#bésﬁgs%pgﬁ%ﬂg?&gﬁgé%%Q%%Fs%%ggﬁ%tE%g%%@% s&%&gégh%ﬂring.
The stabilizepl@r dyenBgkpreamniar &gl ,yn¥epedt i GiermeniRol Patweeat i G ought

not to take place yntd) the Jrivme 3 RheCessikBAmeFOr 1Ehalspurpose, jrior to
processing, a suitable catalyst or curative at about 3-6% preferably 30,
u

i s added to Phefanredi e 5PuprdRdOsPi FPel®tBYetAdPith it until streaks
are no lignger visible. A custo 15 mary catalyst is a 50 strength solution

i rect Ly, oibt for FERRED 40508 478 Sos Che ATy Hoed P and ML o1 ng-of
the 20 silicehpolmdeionmeqdiirésga thepetdirmgnst i of erthee. gyrupawingate .
Stirred at gt Rsc Por e T Ernc e Bt sotE P e e Rl oRB Rk HertEr Qi ng
the addition of the 5 polynerization tinme is abou
15 It has been found appropriate to use a pyrogenic silica
for the matting agent. A precipitated silica matting
agent produces a slight yellow tinge. For the texturing
agent it 1is possible to use either a precipitated
silica or a pyrogenic silica. If a precipitated silica
20 is used for the texturing agent, this does again result
in a slight yellow tinge, but it is so slight that it
can be tolerated.

All aftertreated silicas as well have adverse effects.
25 The waxes that are applied to the surface give the

adhesive a yellow coloration on curing.

In order to adapt the polymerization adhesive still
further to the surface of the materials to be bonded,
300 it 1is possible to use a combination of at least two

texturing agents differing in particle size.

It has proven advantageous for the polymerization
adhesive to contain 1-10% by weight of matting agent
35 and 1-10% by weight of texturing agent, matting agent
and texturing agent together contributing less than 11%
by weight to the polymerization adhesive. BAbove the
stated range the adhesive syrup is generally too

viscous. Below the stated range the matting effect 1is



Vi kat softening tenperature adhesive has been conditioned curing. The

resi dual nnmononer after conditioning. 10 catalyst the cure time or t 50 to
55 minutes. The is 78C or 95C if the at 80C for 5 hours after content is
3.9%or 0.50 Butt bonding of the stated-MVA sheets shows a very good
strength of the bond seam In the loading test there is fracture not of the

bond seam bugehafca@&yoftobhe_o@pndp@ Pé%i‘é@ér:?@@e{:é GoRt &l 1f ractege). 15
The tensile ghear Sti; asur enent ener al accordance vvlth DI N 53283

on a |ayer oPYadWESPPE OFi clf'hﬁet o P Sshettd e Wof ues of
around 40 I\/Pae(ctmgapasca@iesa)t;. ixn okbet tiwondsfwedd epoveithe 2o woeml |y

required val Ue, g{zagigeQ/PﬁatsEE%P%l §7%§8aasurement for determning the

matt ness in accordance w gave a gl oss value of 0.3 at an angle
of 20 forSthe matted PMVA sheets of this 25 working exanpl e. For the cured

adhesive therygl yo e 0 e aghesive WbheL A00N! LoD Sl e, Lt ng

agent and of the texturing agent | oss va e of andi ng
adapt ati on t §°FhBrSHEEANEf aflhédlb@ﬁ(}é’@ PIM dheat ftwadkeatteraiorea beed eved.

30 The roughpessciBasi€eManbthBracgef danee witt hi bl N 426800 Re surd aces
gave an avergged de th of rough ess of ap I‘OXI matel%am ~m for the matted

PMMVA sheets h?ﬁP‘g P %exA FQmpPSF ﬁe Wi BaKeSiVeiste vEPTie was
35 appr @d natehypBe Vi moirhe aa@lh@m:vetmwwbuht@@ﬂeﬁeo@tpfeﬁ@e nees$Ng agent

and of the t ag th of ughne f 015d InthIS
respect as V\g?wa;\ggﬁts |ng a B’tré --on (tcé HHe &éﬂ'ésr |reesneof ) bonded
PMVA sheets méyaehbeveue (RCIL0 pRigedqiantentat teeephahaﬁ.etrentg;lmli ned
allow the corpasky|onpofyligydhesiye: 40 Deprpy ] m{&%é&é/& s sl possi bl e

adaptation to the mater]al bonded. 5 2nd ‘wor exanpl e “The second
wor ki ng exanpPBOHEBEF | b@c(["iss? ranmaélﬁ*é’éi‘f@*ée@o@oﬁwtﬁifeeﬂéﬂmpéh ¥eed been

produced sy BﬁteéEpé@i@ﬂl%ofﬁfoééﬁ@oﬁéﬁtbOm%écbﬂ Ptk scattering beads
have been added. Sheets of this kind have a relatively high surface

roughness.
The invention is illustrated below with reéeference to

working examples.
20 1st working example

The first working example described is an adhesive for
PMMA sheets which have been produced by casting onto
etched glass and which therefore do have a matted
25 surface but with a slight roughness. The following
combination was employed for the adhesive. The

percentages are based in each case on % by weight.



The formul at

wor ki ng exanple with the sole difference that the texturing agent used is a
precipitated silica having an average particle size of 70-100 ~tm _
Fol | owi ng the addition of the catalyst_the cure tine or 20 pol ynerization
time is about 45 mnutes. The Vikat softening tenperature is 77C or 97C if
t he adhesi ve has been conditioned at 80C for 5 hours after curing The
resi dual nonpreT tent 175 4 800or 0. 7% af ter—condirtTomng—25Butt
bondi ng of t[Re 4108 RPN BAEBRSTVIRER d&1gHédsmangBEY) good strength of
t he bond seap .lsn tkpoh gtﬁgltﬁgghgegpgatg agaln fracture not of thge bond
seam but ratfger_qof tn onged prastics sheets (materiat—30 |rauture) The
tensil e she QAwpanEal A4APENRATMERNY Ry SrdacERFHREEY P83 on
a layer of a@ha%lve écaemarhbb@k(heNuﬁea(Qmayakw%yﬁhegyi)gave val uesj of
around 35 37| MPa, in_oth rs rds still mell above the typically requjred
val ue of 15 MPa.—ThaPg P fAAPRY the natiness §n
accor dance wa3gh DI N sfsselgakera(géesSevaymenefglyablan - 11 angle of 20
for the matted PMVA wor ki ng exanpl e. For the cured adhesive
t he val ue was—6-—6 Ca;ﬁgéﬁagug uééﬁtat:"ﬁgfn *EB sheepr—et—the-bonded| PMVA
sheet s was t@eﬂéforeraghRQVQd (3-Fhbylenghargd nhasgﬂgnematem accordpance
with DIN 476@ qn theysug es gaye,a e e?tgg EF ness of
approxi matelly 23 N m ?o ?ﬁ 5 ?¥ &4 Eﬂw& éﬁg ? Ars nroé anpl e.
For the cured adhesil§emerboyybanzanbenonappr oxi mat el y 24 V'n1 In this
respect as walsk an CH&§E§H€'@ﬂe%ﬁ?@tﬂétﬁﬂck91598 PLoRELL! ASnBhethe bpnded
PMVA sheets mwas achijeved
for settlng a sultable viscosity
3% matting agent (pyrogenic silica having an
average particle size of 6-7 um)
3% texturing agent (precipitated silica having an
average particle size of 14-18 um)
0.8% defoamer (polysiloxane-based)
The crosslinker supports the crosslinking of the poly-
merization chains. The regulator attenuates the
5 polymerization so that the molecular weight remains
within a moderate range. The light stabilizer absorbs
UV light and leads to somewhat better surface curing.
The stabilizer ©prevents ©premature ©polymerization.
10 Polymerization ought not to take place until the time
of processing. For that purpose, prior to processing, a
suitable catalyst or curative at about 3-6%, preferably
%, 1s added to the adhesive syrup and stirred together
with it until streaks are no longer visible. A custo-
15 mary catalyst is a 5% strength solution of dibenzoyl
peroxide in diisobutyl phthalate.
The batch can be weighed out directly, together, into a
vessel and subsequently mixed. The dispersing of the
20 silica powder requires a dispersing stirrer, e.qg.,

ion for the adhesive corresponds to that of 15 the first

having a dissolver disk which has teeth both upwardly



10 Cains 1. A polynerization adhesive conprising the follow ng additions:

a) silica powder having an average particle size of from1l ~ un to 10 ~ 'm

(mattjng agent) ; and b) silica powder having an average particle size of

nmore than 10 ~mup to 200 ~. m (texturingagent ) . 2. The ~ polynerization

adhesive of the preceding claim characterized by the further addition of a

def oaner. 15a3d Thelpel yneté zajdtah adkessveretdongt ofagdige precedi agrcl ai ns,
i ng .agent i.S agﬁé{ogenic silica. 4. The

characterized i,n that th i
polynerizatigﬁlgdﬁggiyétﬁf 6§§OofrF%€ 15PE48Hig cl ai s, characterized by

a conbination of at |east two texturing agents differing in particle size.

5. The poly i P esj f cedin a
characterize oilﬁ'%yﬁg% fcﬁlteé ?ﬁ@n@ﬁ"‘;% gélhéagﬁae%ﬁv}gé%oﬁ?%i %%E%-Fg%ebormei ght
of mattiny afeRy"&Fd Zetion byinei ght cAbewkt Bl ngoagéht Minatesng dgent and

texturing agentkattogsbheendfgcondmpdrdinge | ass tBanp 1dp svwei gt tpet he
pol yneri zati o adhe5|¥e. . The i zation_ aghesi ve_of one of the

o| yner
precedi ng cl &4E51Ra SeF PP HS i35 B0 of BB a5 cBPBFaNEIter The
use of the pehyieri.zathen radhesiave ménaner otohlienpr ecedsngsclad e . feor

produci ng an hesi ve haond f.rom at | east one matted article and anot her -
13 article. _efhgogg&%ggg P@Tng to the preceding claim characterized in

that thel®mtted article is chosen

Butt bonding of the stated PMMA sheets shows a very
good strength of the bond seam. In the loading test
there is fracture not of the bond seam but rather of
the bonded plastics sheets (material fracture).

15
The tensile shear strength measurement in general
accordance with DIN 53283 on a layer of adhesive 1.2 mm
thick between two PMMA sheets gave values of around
40 MPa (megapascals), in other words well above the

20 typically required value of 15 MPa.

The gloss measurement for determining the mattness in
accordance with DIN 67530 gave a gloss value of 0.3 at
an angle of 20° for the matted PMMA sheets of this

25 working example. For the cured adhesive the value was
0.2. The adhesive without addition of the matting agent
and of the texturing agent shows a gloss value of 52.
Outstanding adaptation to the sheen of the bonded PMMA
sheets was therefore achieved.

30
The roughness measurement in accordance with DIN 4768
on the surfaces gave an averaged depth of roughness of
approximately 13 um for the matted PMMA sheets of this
working example. For the cured adhesive the value was

35 approximately 8 um. The adhesive without addition of
the matting agent and of the texturing agent shows a
depth of roughness of 0.15 pum. In this respect as well
an outstanding adaptation to the properties of the
bonded PMMA sheets was achieved.
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the first working example with the sole difference that

the texturing agent used is a precipitated silica
having an average particle size of 70-100 um.

Following the addition of the catalyst the cure time or
20 polymerization time is about 45 minutes. The Vikat
softening temperature is 77°C or 97°C if the adhesive
has been conditioned at 80°C for 5 hours after curing.
The residual monomer content is 4.8% or 0.7% after
conditioning.
25
Butt bonding of the stated PMMA sheets likewise shows a
very good strength of the bond seam. In the loading
test there 1is again fracture not of the bond seam but
rather of the Dbonded plastics sheets (material
30 fracture).

The tensile shear strength measurement in general
accordance with DIN 53283 on a layer of adhesive 1.2 mm
thick between two PMMA sheets gave values of around

35 37 MPa, in other words still well above the typically
required value of 15 MPa.

The gloss measurement for determining the mattness in

accordance with DIN 67530 gave a gloss value of 1 at an
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on the surfaces gave an averaged depth of roughness of
approximately 23 pm for the matted PMMA sheets of this
working example. For the cured adhesive the value was
10 approximately 24 um. In this respect as well an
outstanding adaptation to the properties of the bonded
PMMA sheets was achieved.
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defoamer.

15 3. The polymerization adhesive of one of the
preceding <claims, characterized in that the

matting agent is a pyrogenic silica.

4. The polymerization adhesive of —one of the
20 preceding claims, characterized by a combination
of at least two texturing agents differing in

particle size.

5. The polymerization adhesive of one of the
25 preceding claims, characterized in that the
polymerization adhesive contains
1-10% by weight of matting agent and
1-10% by weight of texturing agent,
matting agent and  texturing agent together
30 contributing less than 11% by weight to the
polymerization adhesive.

6. The polymerization adhesive of one of the
preceding claims, characterized by the addition of

35 a colorant.

7. The use of the polymerization adhesive of one of
the preceding claims for producing an adhesive

bond from at least one matted article and another
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Ent r yWor dDoc@vent Thel " #88@&' ()aecord0ip3456789the preceding claim,

<=>7@N\BCDEFGHI JKLIMNGRREEMIKE in that the matted article is chosen

5 from acrylonitrile-butadiene-styrene (ABS), cellu-
lose acetate-butyrate (CAB), polystyrene (PS),
polycarbonate (PC), polyethylene terephthalate
glycol (PETG) , polyvinyl chloride (PVC),
styrene/a -styrene copolymer (S/MS), unsaturated

10 polyester (UP) or wood.



