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WO 2008/125521 PCT/EP2008/054097 COMPOSITION FOR
STRUCTURAL ADHESIVE 5 The present invention relates to the field of
acific2epiicteFakadhesives (based on an acrylate or metha@rykte)En@54087
to their applications. Structural adhesives are a good alternative to other

10 mechanical techniques for binding two materials together, such as

metals or plastics. This is because there is better force distribution by
bonding than when alternative techniques such as riveting or welding are
used. In addition, the use of bonding often allows more 15 rapid working

and also has the GHBRBLEIH DB DEtHEV Rt RRRE I e xternal

elements (dust, moisture) than mechanical technologies. Structural

adhesives,arehus ysed inmany ipdustrial 20 fields, even thouglythey do, ; .
have certain disadvantages. In fact, the bond created during the curing
(settig)Corieladh@SiveE i dftsh rigid \wREA goodFmechanical Strehgtivis ©F
necessary.rTHus, éf therefasticity lof the gdhesivets insufficient, fracture

may be observed when 25 the two parts bonded together are made to
undergo forces moving them apart. Adhesives having good elasticity do
xSt 0 e are SHERHTAS. nadchaodt Shinght B0 RIE 4irofore. Scher
net&ssery 16 identify seisturale adhesives havinyboth godd mechamicaiiz1ls
strepgth: fespeciallyshear strengthy ang satisfactorys elastigity. Moreoyeksuse
i jmpartant for fneseproperties o e ghserved pn vareus ipes.of, nen
material, 35 and especially on meta and on composilztes. inaW[,)it IS
important that ifesé dhesives have ahigtviscosity 186 as to BE aBlE® 2re
bewappiied over great lengths o verticalforeverhanging surfaces:withoutcre

slipgipg.or WQ 2008/ @ééﬁai%d PCIER2Q08/0R4Q97, flawing off befarg; -4

the application of the secon
netter insulation from external elements (dust,

moisture) than mechanical technologies.

Structural adhesives are thus used 1n manvy industrial
fields, even though they do have certain disadvantages.
In fact, the bond created during the curing (setting)
of the adhesive is often rigid when good mechanical
strength 1s necessary. Thus, 1f the elasticity of the
adhesive is insufficient, fracture may be observed when
the two parts bonded together are made to undergo
forces moving them apart. Adhesives Thaving good
elasticity do exist, but they are often of low

mechanical strength.

It is therefore necessary to identify structural

adhesives having koth good mechanical strength
(especially shear strength) and satisfactory
elasticity. Moreover, it is important for  these

properties to be observed on variocus types of material,
and especially on metal and on composites. Finally, 1t
is important that these adhesives have a high viscosity
g0 ag fo be able to be applied over great lengths on

vertical or overhanging surfaces without slipping or



surface to be adhered thereto. This phenomenon is particularly annoying
when a long working time is necessary. 5 This slip phenomenon reduces

for @Rarfple/#RE 82k of acrylic-based adiresives for applications/ regquiringsaoo7
the adhesion of long objects to panels. The fact of trying to use these
adhesives can increase the construction 10 time or complicate the
martufacturing pf;@cieslsbaf hs p@\l/elgpgpenét 3qgg%'g_%_§lfotr r?flcr:jﬁh%s_en secon d
wo it passible to simpli e methods requiring the adhesio )
twolglagfr%%(g1 g%as?ht% v%r(f/ the Cg%%é‘ﬁfééztion 5 ateriald and &' 8pEedgpon 15
the&& ethods Thé predent iventionaims o sdlvedhe abovémentioned s
problenessiay praviding an adhesive composition that can be used in a

5 structural adhesive having an elongation 20 at break equal to or greater

1c

than 80%, and a tensile shear strength greater than 10 MPa on

aluririim. T ‘ZtditioR HESAdHesiVES 3666 dirig fo the ivahtion: possess  of
a rkevlogy suchu thad itisipessibledo apply apthicknessof at leagt.310 by the
mm, apeeferably at least 6 23,108 mm,.of the BQE%S'V%%}CC%%'QQ athe ;g

invention tg a%mooth vertical metal surface without said adhesives ,
flowing off underthe effédt ot hravity before the &t 6f gdlymerizafion BF t Lon
curng'B0°The atResives actdrdinmptorthe drvention gonsist of a

composition according to the invention and of a second component ’
containi rization initiator (catalyst). The composition according

to ?;%gi]nr\%r?t}fgﬁys!%ﬂlléedoﬁithatﬁées%%gﬁa cgr%lboﬁélr?tnon heSertitarss Take
surface BAd Theé hfaxirhtim thickiess for Whith gravitye doestrotriakethe the
adhesive coltapse befere tutng isaebseryed: WQ 2008/128521 1 3iruction

15 PGHEE20081054097 \n agnerl. the present inveption enables the
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rheology

The present invention aims to solve the abovementioned
problems by providing an adhesive composition that can
be used in a structural adhesive having an elongation
at break equal to or greater than 80%, and a tensile
shear strength greater than 10 MPa on aluminum. In
addition, the adhesives according to the invention
pessess a rheology such that it is possible to apply a
thickness of at least 3 to 5 mm, preferably at least 6
to 8 mm, of the adhesives according to the invention to
a smooth vertical metal surface without said adhesives
flowing off under the effect of gravity before the end

of polymerization or curing.

The adhesives according to the invention consist of a
composition according to the invention and of a second
component containing a polymerization initiator
{catalyst). The composition according toc the invention
is mixed with the second component on the vertical
surface and the maximum thickness for which gravity
does not make the adhesive ccllapse before curing is

observed.
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of structural adhesives to be adjusted while maintaining a minimum
elongation of 80%. 5 Structural adhesives are composed of two elements,

namebbaspatadyst serving for polymerizigg_ or curing the othef &l8pa6RNcs2097
which contains monomers. The invention thus relates to a composition

that can be 10 used in a structural adhesive, comprising: (a) at least one
mathacrylate ester monomer (b) at least one elastomeric block copolymer
containing styrefie and af least one second monomer: () at least one =37

el&dtomer cha&&i ifduch AW&S 15%Rat it Aildebrand soiipififyed  while
parameteris compatible: withithe Hildebrand.selabiityzparameters of the
block copolymers used; and (d) particles formed from a thermoplastic

shell and an elastomeric core. 20 The composition according to the

invention will #hus Be GEed With £E&Ging CHRNEE Preferably” the Bogkets
copolygier () iscetigsensfrons ar2s bipck copolymercontainimg styreneur ing
angrisoprener an ; elastamerig blogk copelymer contaiping styrene and
butadiene or ethylene, and blends thereof. In a preferred embodiment, the
ester monomer (a) is a 30 methacrylate monomer. It is preferred to

choole & ifsthaérylaté wfonorertin which theleshol Pattthiasd-& ashopen be

lineae chain (heshaving enelordwe«arkey atems) i fhus,:the preferred

monomers.accarding to the jnventian are, mettl metbagiete apd ethy!

35 methac%late.‘ln another embodiment, the alcohol part has at least
one ring, \Which frray dFAay notBE substitated™ This, inWerFo0sieess2re
- £oPCIVEP2008/0540082 thisiembodiment, thesmenomeis mayomner ;

especially be chosen..fram: (eirahydrofurfypl methacrylate; phenoxyethyl, .
that its Hildebrand solubility parameter is compatible
with the Hildebrand solubility parameters of the block
copolymers used; and

(d} particles formed from a tThermoplastic shell

and an elastomeric core.

The compesition according to the invention will thus be

used with a curing catalyst.

Preferably, the blcck copolymer (b) is chosen from a
block copolymer containing styrene and isoprene, an
elastomeric block copolymer <containing styrene and

butadiene or ethyliene, and blends thereof.

In a preferred embodiment, the ester monomer (a) is a
methacryiate moncmer. It 1s preferred to choose a
methacrylate monomer in which the alcohol part has a

short linear chain (i.e. having one or two carbon

atoms}. Thus, the preferred monomers according to tThe
invention are methyl methacrylate and athyl
methacrylate.

In another embodiment, the alcohol part has at least

one ring, which may or may not be substituted. Thus, In
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methacrylate, isobornyl methacrylate, glycidyl ether methacrylate, benzyl
methacrylate, cyclohexyl 5 methacrylate and trimethyl cyclohexyl
méthatty ez skiktures of these esters may also be used. H®EP2008/054097
percentage by weight of methacrylate in the composition is preferably
between 20 and 80%, more preferably 10 between 30 and 65% and even

mare preferably: batween 42 and 58%cive, arQund-5Q% In.9ne; payticylar s
en}bodiment thte cqhmposit' on, §[§o (iontainsC t eas&one acryli%ester

monomer (e)tlﬁ i5 v&h‘?&fﬁ e alcool paﬁ%agaaclﬁyea%%%ain Jf arieasy gty

cafson ateris @B ng-cHgi ffchHomen S HES i Spreferrdd Yo bse laurglther
methaarytate, 2-ethylhexyl mrethacrylaten 2-ethylhexyl eerylate, esfersohexy 1
based on.. palyethylene.alyeol, or mixtures of these esters, Itis 20,
preferablg fc?r the composit‘lgon toc ntai(r:'l%/aijt('?‘n?(?sg'[%%%,}mepiél ecr:ark}@ %%?n’ost
8% or even at most 5% by weight in total of these acrylic long-chain
maéromers: in one particutar embadiment, the compesitioneompHses a The

mixiure of by actylic Jangschain esiermanamers. 25 Fretarably, when the

composition_contains only a single acrylic ester monomer (e), it Is

preferablé 15 this to’ be Bredsiitin an amolifit of 8% by Weight or féskeably
althdtighdtris aeceptablé $6r there toberamamoupteffbetween $and 4680 42

wheritheseompasitjon, eentains:a 80 mixture of these esters (e) In this
case, itis preferred for each to be present in at most 5%. The

composition may also contain other monomers, such as acrylonitrile,
mefhachfiénitrité bF sfjtend. 35 THe Colffositiontdccordingtothe ion  also
inventionialso eemprisestone-aemore different block.copalymers: Thus, itin

m tajn.a s -iS0 -styrene bl 2008/125521 -5 -
Pg¥;§8§2%%}é%05%%%%% (é%dp%l%/?n%r %I%S)e?a biljt()fc g\éogp&q;ran%a? c8rt12ta<i9tnfingiL e ast ' ©
§§&%@on atoms (a long-chain menomery. Thus, it is
preferred to wuse lauryl methacrylate, 2-ethylhexyl
methacrylate, Z-ethyvlihexyl acrylate, esters based on
polyethylene glycol, or mixtures of these esters. It is
preferable for the composition to contain at most 10%,
preferably at most 8% or even at most 5% by weight in
total o©f these acrylic long-chain monomers. In one
particular embodiment, the composition comprises a
mixture of two acrylic Iong-chain ester monomers.
Preferably, when the composition contains only a single
acrylic ester monomer (e), it is preferable for this to
be present 1in an amount of 8% by weight or less,
although it is acceptable for there to be an amcunt of
between 8 and 10% when the composition contains a
mixture of these esters f{e). In this case, it 1is

preferred for each to be present in at most 5%,

The composition may also contain other monomers, such

as acrylonitrile, methacrvlonitrile or styrene.

The composition according toe the invention also
comprises one or mere different block copolymers. Thusg,

it may contain a styrene-isoprene-styrene block



15

20

25

35

and butadiene or ethylene, or blends thereof. When the composition
contains a block copolymer containing styrene and butadiene, it may be a

skysengo &/bpikadiene-styrene copolymer (SBS) or a BCT/EP2008/054097
styrene/isoprene-butadiene/styrene copolymer (SIBS), such as Kraton

MD6455 (from the company Kraton Polymers) described by Dr. Donn

DuBois et _al. a conference Adhesives & Sealants Council Meeting,
10 DBSUMET K 515 Octobls 2005, SHGr i donSOSoR Cotfarns L o0e

bI®BK cBPoky et "Corftainird: sty Ferfe and ethitends itray defan SEES

(styrene/ethytene-butylenre/stysene copetymery or an 198EPS  copolymer

(S&Hﬁes/f_ﬁmﬁanes-vagppyheeneé%)ﬁfefggtcggg' mer.),; These compounds are |
r

available in the Kraton G range (from Kraton Polymersinrpe?er%bly,
SYrEMEIS PrESSHLIR Eistoportiof OF 20YBétween 1.5 8Rd 50%, m6té a
preferablycbetwepn22:-and 4006, and /evenraate preferably abeut 28-838%6 ) ,

by.weight ofthe B3 copalymes It is presept in & proporti CWeen
12 and 24% and more preferablyoabou%t) 18-19% b%veig%%%%%? SIS%c?r%i on

SIBS EB5dijmerse 55 WHER thaVcompositioh Rortais & bléd 6 two block ne
copolyraersfer example an<siS and ars &iB3), the SISISIBS relativeting,

proportion: preferaply variesying- #atiQ.of 4/1(hy weight in the composition)
to 1.5/1. 30 The preferred proportion of SIS to the second block

copolymer is about 3/1 or 3.3/1. However, it is also possible to use an
SISISIBS BlBfid inthEaie telative cpiopottiohs as thecSIS/BIBS blend yte r

iscalsa passible teugeenblensref SIS, SIBSrand SBS. Anethesdloek 353155
copalymer, m “ \( [ f.t lends, T Qlock
cgpolgﬁers gl%tqggsg %?aglgggéggﬂ%r% Eg %%%g ac%gl%?rr]'lle %etlf"l)e invention”

arewall knoWwh {6 THESE WS 2008725521 -5 CPETIEPP608/054p07 Ve ) -

These compounds are available in the Kraton G range

(from Kraton Polymers) .

Preferably, styrene 1is present in a proportion of
between 15 and 50%, more preferably between 22 and 40%
and even more preferably about 28-33% by weight of the
SBS copolymer. It is presgent in a proportion of between
12 and 24% and more preferably about 18-19% by weight
in the SIS or SIBS copolymers.

When the composition contains a blend of two block
copolymers (for example an SIS and an SIBS), the
SIS/SIBS relative proportion preferably varies in a
ratic of 4/1 {by weight in the compositicn) to 1.5/1.
The preferred proportion of SIS to the second block
copolymer 1is about 3/1 or 3.3/1. However, 1t is also
pessible Lo use an SIS/SIBS blend in the same relative
proportions as the SIS/SIBS blend. It is also possible
te use a blend of SIS, SIBS and SBS. Another block

copolymer may alsc be added to one of these blends.

The pklock copolymers SIS, 3SBS or SIBS that can be used

according to the invention are well known Lo those
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skilled in the art. They are produced in particular by the company Kraton
Polymers (Houston, Texas, USA). Thus, it is possible to use the SIS

Kratar 6311665 glisclosed in US 2005 0238603 or Kraton Dtk634068s5642 097
5 Kraton D1102 described in US 5 106 917 and the SIBS Kraton MD6455
or Kraton MD 6460. A person skilled in the art knows how to select other

SIS, . SIBS and, SO block copglymers that can be used.in 10 the
comf)osi%on %f(}:cor‘d?ng t%rtﬁé igl\%é’r?fio?‘al%“r‘orﬁD ﬁﬁoocguect%%ﬁ axist, in E)jilgtllé:}ﬂ 5 P

aCESTding¥BRABH softifty 'in the hiaidifiers \iisees bP Accordiig fo theftS2 ) -
terisile , strength.ik5 Preferdlly sthetcomposition-aecording toxthe ipventions 0

comprises hetween s and 3000 preferably between.12,and 128% apd.  gpg
mé%e referabl%%etween 15 and 25% by weight of the elastomeric block
C I

Glyiers. 207 n of& Paricliar erbodiment, theCcompbsifiéh acchbfding B
ta‘thetinveitiorcontains are¢lastdiericiBlock copolymer containing
styrene and isoprene and at least one elastomeric block copolymer

C ntainirng styrene and bqtaditene, i.e. an SIS/SIBS blend, an STS/SOSw
blend ‘oF “25'ar S1S/STBS/SBS biend. 1h ahBiREr efibddintent the=" ©-"eT

corhposition accordingte the davertioncoritins a Sirgle efastdmericsed in

blagk cepelymer containing styieng and iseprene s @aniSIS. 3@om those
arding. t other iment, th sition, according to the, . - .

Aol st el e b

styfene ahd BUt&HiERE, cHESEN fréth arf SISS Of A SBS. 38'Fhe tensile

cempesiioh according to the invention also contains at least one

elastomer chosen in such a way that it is compatible in solution with the

block WO 2008/125521 - 7 - PCT/EP2008/054097 , ,
Preferably, tThe composition according to the invention

comprises between 5 and 30%, preferably between 12 and
25% and more preferably between 15 and 25% by weight of

the elastomeric block copolymers.

In one particular embodiment, the composition according
to the invention contains an elastomeric Dblock
copolymer containing styrene and 1soprene and at least
one elastomeric block copelymer containing styrene and
butadiene, 1.e. an SIS/SIBS blend, an SIS/S3BS blend or
an SIS/SIBS/SBS blend.

In another embodiment, the composition according to the
invention contains a single elastcomeric block copolymer

containing styrene and lisoprene, 1.e. an SIS.

According to  another  embodiment, the compesition
according to the invention contains a single
elastomeric block copclymer cceontalning styrene and

butadiene, chosen from an SIBS or an SBS.

The composition according +©o  the invention also
contains at least one elastomer chosen in such a way

that 1t i1s compatible in solution with the block
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copolymer(s) used. If necessary, it is functionalized (having a double
bond at its ends, in particular methacrylate functional groups to improve

the bonding swith the monomers). Preferably, a liquid elastemeris s /0540907
chosen. It is preferred to use at least one functionalized elastomer, either
by itself or as a mixture with at least one nonfunctionalized elastomer. In

é‘rt%'iaém% osen |n su f}? é%that its 10 Hllgebrand SO|UQI|IE}/ %Med

parameter Is compaﬂ%?e with débrand solublllty parame%ers o]

bldek” ¢oolymers'ased: eThé Filflebraind sofuibility atamete isppélticular
kmewh andCalcudated by the squarg roatef thes cahesiverenergy: density ing

O%E%COH}RQUEH%'HH@EE‘%U'WP%QE'%%B'Q?bfa@d salubility parameterof

elastomer is_between 8 and 9. Thus, it is preferred to use elastomers

of the*dlybutadiene tpe (%egﬁl%ﬁfﬁdleﬁé) thenTBeingipreferaity fiquid®™e
ahdfanctionaliZed; dor cexaniplasvith asinyh termihal groups Eéntainingsan  a

2Q-ester:groyp; such-as Hysar VIB 2000168 from, Emerald Performance
Materials (EPM), (Cuyahoga Falls, Ohio, USA) or Ricacryl 3801 from

Sartomer) or poyisoprene type. Apolychloroprene (Neoprene AD10, from
DuPomta WSAY iay alsbbe bsed: These elastorers' may besused 25t its

a}Dﬁchan:QSalalﬁn%@b@iﬂh@p%&b&@n@t@@‘tl@ﬁf doserainle with the
pgyfglé)}g%rg e/(fungt %rﬂjailg olyb%Jt? 1% %) Plend or@a (fun%tlonallé%d

polybutadiene) / (non- functlon lized utadiene such as Hycar CT

2696%&“@(@9“/}53@0?@&3% fﬁé%%%nﬁ(%}%bﬁa%@bw@éﬁﬁr is
arahountofvhetaeen 4ahd.20%¢prefevablyetweersband d45% anfl the

mare peeferably, between.about 8 and 12% hy weight in, t&%Cg}QP@%l&Bﬁjar,

az %rdl}?g tgé[ %g}iv é'grﬂf?Mggegg\r’grﬁé()peogt'%%s (?):f tgeelasLomer is
between 8 and 9. Thus, it is preferred to use
elastomers of the polybutadiene type (the polybutadiene
then being preferably liquid and functionalized, for
example with & vinyl terminal group, containing an
ester group, such as Hycar VIB 2000x168 from FEmerald
Performance Materials (EPM), (Cuyahega Falls, Ohio,
USA) or Ricacryl 3801 from Sartomer) or polyisoprens
type. A polychloroprene (Necprene ADIO, from DuPont,
USA) may also be used. These elastomers may be used
alone or as blends (thus, it 1is possible in particular
to use a polychloroprene/ (functicnalized polybutadiene)
blend or a (functionalized polybutadiens) / (non-
functiocnalized polybutadiene such as Hycar CTR 2000x16Z
(EPM) ) blend.

This component (c¢) is favorably present in an amount of
between 4 and 20%, preferably between 6 and 15% and
more preferably between about 8 and 12% by weight in

the composition according to the invention.

The relative proportions of the block
copelymer/elastomer blend are between 4/1 and 0.5/1,

preferably about 2/1, by weight in the compositicn.
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copolymer/elastomer blend are between 4/1 and 0.5/1, preferably about
2/1, by weight in the composition. WO 2008/125521 - g -

Phol 488 008/05A4097 However, itis also possible to have,rglative, o /%5 4097
the

proportions of the order of about 0.5/1." The composition according to
invention also 5 contains elastomeric polymer particles. These particles

arHe called "core-shell” particles in English, are well known to those skilled

in th& Art ‘and afe forméd frém>8 "hard=therthoplastie shif referably =7
bagew on tpelymetylimkthacryate (FMMA) @hdXromilan elastomeric 10

core which is generally butadiene based, often copolymerized with

styrene, or acrylic-based. Mention  may in particylar be made, for

im;?lement?né% t Sé‘ﬁllv%rﬁtiona,‘% %lfgﬁrjyjlé)\L itriIeggutaégﬁe-stype%%h(%\@éﬁ, _ailso
nfethachylate-Bleatiiciecstyferec MBS Y akd metad§late' 15 se particles
aenytonitriletbutadienestyrene (MARS)polyraersandr blgndsithereef: wel1

These, particles;contain, a.crosslinked %!?étogf}e{ilc core Sa%ougg;&%y from

thermgplastic shell, often a methyl- 20 methacrylate polymer (
Patents' 653 98570510 2 3647095 S 6 433093 - EPP DB6 6155 o0
US-8 869 497 limgparnticutarl describesiieh particless nehichsare thusswetheric

knowa to these skilled in the art, 25 Inyparticular, impactmodifying o reen
particles are preferred, ?grtlcularly MB g)gpact modifiers. In a preferred.

efMbodimEnt: tHese have'Slight cro§e: lirkirtg of the poigimer farming™™
tHeccore 1 adéitiohl thése MBSs, apardrom thelr impastresistarice; alsbhe
3@@@‘@_Fawfhave>sho%99me>eg @@%ere&stﬁg@egi@n%@g@Al%f@Iym@@s> ,
are avai  many companies, Thus, stics and Arkema
(I%rfé%%é%e%?n?a?%égr%é‘_rﬁ%ned The %re%ﬁ%sd%aﬁl%@s Leinmc-viates
paftiEklsr vt B5the CleardfreRgii €301 2C303H EP3) C350 035K £9202d
obC859 4ypefropArkema, C301 and C303H MBSs being

These particles contain a crosslinked elastomeric core
surrounded by thermoplastic shell, often a methyl-
methacrylate polymer  (PMMA) . Patents US 3 985 703,
U3 4 304 709, US 6 433 091, EP 1 256 615 and
Us 6 869 497 in particular describe such particles,

which are thus well known to those skilled in the art.

In particular, impact-modifying particles are
preferred, particularly MBS dimpact modifiers. In a
preferred embodiment, these MBSs have slight cross-
linking of the pclymer forming the core. In addition,
these MBSs, apart from thelr impact resistance, alsc

preferably have shock-induced crack resistance.

Core-shell polymers are available from many companies.
Thus, GE Plastics and Arkema (Paris, France) may be
mentioned. The preferred particles are in particular of
the Clearstrength €301, C303H, <C2Zz3, C330, C351, EY20
or €859 type from Arkema, C301 and C303H MBSs being
preferred. It 1s alsc possible to use Durastrength D300

cr D340 from Arkema, having an acrylic core surrounded
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preferred. It is also possible to use Durastrength D300 or D340 from
Arkema, having an acrylic core surrounded WO 2008/125521 - 9 -

RraT dob2008/054097 by a PMMA shell. Likewise, it is alsQ-possiblesidsios7
use the MBSs developed by Rohm and Haas (Philadelphia, PA, United

States), especially Paraloid T' BTA 753. 5 These particles may be used by

themselves or as.a blend, Thus,.in one particular embodiment of the
in%nt?onﬁél\%{ens& 8%88%%21&%%1%8@ dstOSﬁsorade?(ﬁ) pp?a?rﬁ(%%&%m(’tiO SSE
particldshavirgca PMVIASHeN aRdah acrylonirile cofé {(dspecially D34FA

particles) isused:s 10 Prefesably ) these:particles drequresentiin the
composition in an amount of between 2 and 20% by weight, preferably
between 5 and 15% by weight, of the composition. 15 The composition

aclérding Rehelifvértionay Ako ¢8Rthin &l adillSReoMeE subk assn &
acidemadnoméhthat cairbe polymerized by fieecradicals;dknowriin the  the

prigr, &t 0f the unsatwated carbexylic acid maleic acid, 20 gtetor.ic 341
acid, |so$ thalic acid and fumaric acid type. Itis also possible to add

iSoBoMmyr atrylafe (BXA) " 2-hydroxysthit Héthdcrylate (HEMR),” 3¢ an

24wyelroxypropyl L methactylate (HRNMA) L 2-(perfllorooctyljethyl lachylates ed .
(POA), tetrahydrofurfuryl acrylate (THFA) or isobutoxy 25 methacrylamide
IBMA). Mixtures of these compounds,, especially an HEMA/HPMA
sn%t%%()afrnﬁgy he ad&ehcf “Meth §r§ﬁé %\%iedsgr agr%c adid %Sﬁr% erred.’ the
Befiliéers ‘Fafd 1095 preferablybétiveeni3 afitl 59556f this coftpourids  ©v
are=addled. 30-AT seem above; the eompositian aceording#e theytinventionhe
”l?é&&!%%‘f?@%n. other elastomers, such as a polychloroprene, such as
Neoprene AD10 (from Dupont,

The compeosition according to the invention may also
contain an acid moncmer such as an acid monomer that
can be polymerized by free radicals, known in the prior
art, of the unsaturated carboxylic acid, maleic acid,
crotenic acid, isophthalic aclid and fumaric acid type.
It 1s also possible to add iscohornyl acrylate (IBXA),
2-hydroxyethyl methacrylate {HEM2Z) , 2-nydroxypropyl
methacrylate (HPMA), 2-{(perfluorooctyliethvl acrylate
(POA}, tetrahvydrofurfuryl acryvlate (THFA) or iscbutoxy-
methacrylamide (IBMA). Mixtures of these compounds,
aespecially an HEMA/HPMA mixture, may  be added.
Methacrylic acid or acrylic acid is preferred. Between
Z and 10%, preferably between 3 and 5%, of tThis

cempound are added.

As seen above, the composition according toc the
invention may also contain other elastomers, such as a
polychleroprene, such as MNeoprene ADIO (from Dupont,
USA) .

The composition according fto the 1Invention may also

centain, in 1ts preferred embodiments, at least aone
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USA). 35 The composition according.to the invention may also contain, in
its preferred embodiments, at least one WO 2008/125521 - 10 -

PeT oR2008/654097 additional campeund chosen from acayiBgaos /054097
accelerator, a rheology modifier and an adhesion promoter. The curing
accelerator serves to promote the 5 polymerization and curing of the

adhesive when the catalyst is added. This is a tertiary, referaqfl
aromatic, amine such as m%%hci/? %gra-f"o(ffﬂdi%e%Lﬁ]a}(%frgpzfazg-&?- (%f/l%ﬁlro) °

dietFANSI 2Y0 Fhe rheblogy Hodifier§EIves finMreve eegood viscosity of
the composition according to the invention, so that it can be easily applied

torthe surfacesto be bonded. Belyamides such.as Disparlgn, 6200.0r ¢

Disparlon 6500 (from Kusumoto Chemicals Ltd, 15 Ja ang may be used.

This thedloggmddifier 8 fypicaily “{iSed i an anfourt bt exteedifiy™2 or ¢
3% by Weight of stheacsiapositioh. \Withinsthe &context tof thiey compositionab Ly

ageardingite, the 2Q ivention, i is preferahleforthe phosphatergstersng /or
bzsgd a hg%iori p_rorljfglo;}eor toclgleene}gglg&ylated. To particular, a

phdspha 6-e5 eryé'"dhes:ioH promoter is"ised in which the ester is the ester
2-hydroxye'thyl methacrylate phosphate. ?t may in particular be 25

obtainedwmngder the name Genarad 4@ £Rabr AG; Zurichspswitzerland). good
Syeh adhesion promoters are w [ e prigr_art and are

described,inl‘\%articmar in US 4‘%3 (%Vﬂ%gt?? the fol ?v%iﬁggn%?ay‘b%? che
mentivn&d" 2emetfach dfloxyethfiiphosphate® Bist2-nisthacytby 8o the
oxyethylphospirate)c2-deryldyioxyethyl phosphate, such as Disparlon
bi@z@oﬁcwioylglﬁ%%tgyh%OW)l, m%w-ﬁ%%@ﬁﬂﬁ@éywﬂ@w@m? Ltd,
phoshhale), sihyl (% methacyay: oyethyl phosphaie) muie el oo,
used In an amount not exceeding 2 or 3% by weight of

the composition.

Within the context of the composition according to the
invention, it i1s preferable for the phosphate-ester-
based adhesion promoter to be methacrylated. In
particular, a phosphate-ester-adhesion promoter is used
in  which the ester 1s the ester Z-hvydroxvethvl
methacrylate phosphate. It may 1in particular be
obtained under the nawne Genorad 40 (Rahn AG, Zurich,
Switzerland). Such adhesion promoters are well known in
the prior art and are described 1in particular in
us 4 223 115. Thus, the following may be mentioned:
2-methacryloyicoxyethyl phosphate, bis-({2-methacryloyi-
oxyethyl phosphate), Z-acrylovioxyethyl phosphate,
big-{2-acryloyloxyethyl phosphate), methyl-{2-
methacryloyioxyethyl phosphate), ethyl-{Z-methacryloyi-
oxyethyl  phosphate), a mizxture of 2~hydroxyethyl
methacrylate monophosphate and diphcosphate esters
(especially the one known under the name T-Mulz 1228
{Harcros OCrganics, Kansas City, US)) and similar

compounds or derivatives.
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methacrylate monophosphate and diphosphate esters 35 (especially the
one known under the name T-Mulz 1228 (Harcros Organics, Kansas City,

Ui)) 2ot simlsrs compounds or derivatives. WO 2008/12%%2 tsp3dos /054057
PCT/EP2008/054097 Other components, such as mineral fillers (Ti02,
CaCO03, A1203, zinc phosphate) ultraviolet stabilizers (such as

2- y ine, Tinuvin 400 from Cib ) ar in.and gla
m%gégd%g%ﬁ ﬁ% i)e ad%dj% t6 the " %%Fn%%s%%%xac%%rdlg ??fthg 88
invértlon. Eré&radieaPpeiyferizatidr fHnisitb?s, stiekdsiBRIT 8r (such as

bénzoguimonessuchlas naphthequiridne;hydroguinone o, Ciba-Geigy),
ethylhydraguinone may also.be pdded fa ingrease.the, lifetime of the ., p¢

comﬁosmon 10 It is known that structural adhesives are formed from two

cOMmpSants; these bising A cmpoSitioh Sccotding 16 - (e invehfion and 202+
catalystfor cuping@nd setting the tadhesive. These two esmponghts,are or

stored indwon 15 different corapartments and are Ayxed tagetherat the.e or
t|m .of Q}Q?hcatlon of the adheswe Such adhesalgsdare also su}%ects of

the mv\//ent . This cataﬁ/st iS4 frée- radlca?po mérization 20'initiater he
partiEfilatija perokiee-pasersre, dnd-is well known in the prior art.
Benzoyl peroxide, tert-butylperoxybenzoate or cumene hydroperoxide

m spe e chaosen, |t s, d nth c talyst centains.
Do 5 Anc 4096 beroxe oy waighy, i 32 paKAGIar ShouLZORR X
p&roRidE BYRREght 5 padts SContainitiy abolit20%benzoyl perbkidaiss —o
especiadllyvased.cFhexcatalystiswusedsin afratio from 4l ton368280ing the

preferably.from 15 10 1/30.and even. more preferably. about, 1410 relative .,

to thgtsecond comgonent which is the composition accordln to the
Invenugren, parthents and are mixed together at the

time of application of the adhesive. Such adhesives are

alsc subjects of the inventicn.

This catalyst is a free—-vadical polymerization
initiator, particularly a peroxide-based one, and 1is
well known in the prior art. Benzoyl peroxide,
tert-butylperoxybenzoate or cumene hydroperoxide may
especlally be chosen. It 1s preferred when the catalyst
contains between 5 and 40% peroxide by welight, in
particular about 20% peroxide by weight. A paste
containing about 20% benzoyl peroxide 1is especially
used.

The catalyst 1is used 1in a ratio from 1/1 to 1/30,
creferably from 1/5 to 1/30 and even more preferably
about 1/10 relative to the second component, which is

the composition according to the invention.

The invention 1is therefore based on the fact that the
combined use of an elastomeric block copolymer chosen
from a klock copolymer containing styrene and isoprene,
an elastomeric block copolymer containing styrene and

butadiene or ethylene, and blends thereof, a
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The invention is therefore based on the fact that the 35 combined use of

an elastomeric block copolymer chosen from a block copolymer

captainiag stypene and isoprene, an elastomeric block copglymeinos /054097
containing styrene and butadiene or ethylene, and blends thereof, a WO
2008/125521 - 12 - PCT/EP2008/054097 functionalized liquid elastomer

chosen. in such.a way thaf its.Hild Qtr%nd solubility parameter is ,
compe%éjlg WiLtﬁ the Hldele rand so?u iﬁt?/mp%rrarﬁgytggsegf said glég%m%ricway

bR copdlymErstalid eftbnicticipolymetic 5ariies baded givrmpativle
butadienetand styrene-makes!it possibie 1d obtaina.campesition fora said

sryctural, adhesive that has an,elongationaf break equal 1o or %@@%efic

than 80%, and more%eferably 100%, and a tensile shear strength equal
t&jgrrér%%%eeﬁhaﬁif) Pa®10 T8 PASHEveni? MPA t8H RitimintihSas +©
welh agidonigh Vigcosityt aThis shearstrangti maybe adjusted by theictural
addedameuntofadhesion promotersRracichmoRomers: as daegntioned o
ab%veea. %érTh'%{S%“” é%%ompletgly unelg%)ected _SInC%htPIS aldggglve thus

has properties greatly suﬁerioarl}o those des%ﬁ%é& i the’ prior ar%.’Thl.ast},Cl °

patent Use6 2330915 Stiggests tHeiise of-coreshel pohfershiastrieturala -
adhesives and meationss MABS, MBS and-ABSpplymers:20 However, nigh

n%%e&@% .mpﬂﬂtgongﬁ@ggribse%ggggt pafent Cbo_énpgi&gﬁs!éﬁz By the

elements of the composition accor e invention. Likewise,

286878 i$'Eifett 'asto the Shgar 25RHeERgH T ofthe adhesied destrted, 2°
theesole datm abeing greatly interior_ to the properties of the

compositions according to the invention. Moreover, this adhesive also has
e)_f%eilgnt mechinical .30 strerrli%[h when it is used on a composite. In fact, .

it Is' cOmmionly found that the Thechanical strlgth Valies” obseri&d on a™* S

metdloFe not alnays regeatedprat ies greatly superior to those
described in the pricr art. Thus, patent US € 433 091

suggests the use of core-shell polymers in structural
adheslives and mentions MABS, MBS and ABS polymers.
However, none of the compositions described in that
patent comprises all the elements of the composition

according to the invention.

Likewise, EP 1 256 615 1is silent as to the shear
strength of the adhesives described, the scle datum
being greatly infericr to the properties of the

compositions according to the invention.

Morecver, this adhesive also has excellent mechanical
strength when it is used on a composite. In fact, it is
commoniy found that the mechanical strength values
observed on a metal are not always repeated on a

composite.

The use of a composition according to the invention
therefore makes 1t possible to bond metals, plastics
and composites to a composite and thus can be applied

in particular in the field of egilo, boat or truck
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composite. 35 The use of a composition according to the invention
therefore makes it possible to bond metals, plastics and composites to a

campeete syt shus can be applied_inlpgirt_icular in the fieldgf,sik9., BOAL D o7
truck WO 2008/125521 - 13 - PCT/EP2008/054097 trailer construction. It

may be also used in the automotive construction field or the railroad field.

Tg%s, .tge gomcposition enables a material to be 5 adhesively bonded to

another ‘renaterlé:i,ngr% oF thé Bther hatétfal beilg espetially £ fetal’8  *he
plasti€wéod 6r & esrhpusite. Thelcompositior: hrayrthéreforesbd Used in
one or more of the following applications: metal/metal, metal/composite,

metalplastic, metaligad, wood/ 10 plastic, woodicomposite, woodiwgod,
plastic/‘composite, plastic/plastic or composne/composﬁe adhesion. The

cGMPBSitITH agcordititfto the iRvehtionts Biuse particuldteadvantageonsher
when armateriathas tabe=15 bohded tona camposite. 'Ehe flexiblecod or a

methacrylate strugtural adhesives having, high mechanical.performange

obtained with the composition according to the invention are resilient 20
afid reiStat &' shocks antXvibrations. TREFmEKE it Possiblé'fo-prodiice?
adkesive’ joints between materials /ofthe same or different ehemijcal wood/
natuke, for-exampley Conskate - Wood, Leramiss, glass Sferrites, alminim
anq{diée%qL (@I[}Jnliggr& C§teoe11, gg%/\anlze st/eel, stalpl.etss ZSd%teeL ainted
mietal “steel, ‘Ropper, zinc, ABS PV - polyestst” acivIiés, Polystyrene,
gel-coat polyester or epoxides, composites, glass-fiber-reinforced
camposites;farsinates, honeysemrsfrueiurescand anyvpaintedhor is  thus
guered,material. 30.7hey akalso {jl Bige gans hetyeen syigyrates of,.

I
different or variable thickness, roughness or flatness,
bonded to a composite.

The flexible methacrylate structural adhesives having
high mechanical performance obtained with the
composition according to the invention are resilient
and resistant to shocks and wvibrations. They make it
possible to produce adhesive Joints belbween materials
of the same cor different chemical nature, for example:
concrete, wood, ceramics, dglass, ferrites, aluminum,
anodized aluminum, steel, galvanized steel, stainless
steel, painted metal, steel, copper, zinc, ABS, PVC,
polyester, acrylics, polystyrene, gel-coat polyester or
epoxides, composites, glass-fiber-reinforced
composites, laminates, honeycomb structures and any

painted or lacquered material.

They may also fill large gaps between substrates of
different or variable thickness, roughness or flatness,
with better stress distribution. This property 1is
increased due to the rheology of the composition

according to the invention.

The firmness of compositions according toc the invention

was measured using a principle derived from the
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with better stress distribution. This property is increased due to the
rheology of the composition 35 according to the invention. The firmness

ofg0pape ity according to the inventijpn was measured.gsjRg8R0s /054097
principle derived from the WO 2008/125521 - 14 - PCT/EP2008/054097

principle of slump cones (also known as Abrams cones) with cones 4.5

cm in‘diqmgter. Tthe Abrams cone meéhitc)i is used in particular in the .
cément ahd mortar flgeia,m Er)na(li?n%ei% po sible to%%‘ﬁgurgstheA glﬁﬁﬂjsofcames)
concrBte Boé6ife unhder tHe éffect bRits bR welght. Tie greaterothis method

slumputheamare fluid-the-eancreters deemedsdthas been ghservad that 1 4,
t of formulations _according to_the invention is slight, i.e. the
ho%ﬁl%p og%%he?%%%%@e e _ec%n of t gﬁ%w%\{ﬂﬁeigsgt?%ﬁus?%t rﬁay Oé crete
cordiferdd @t the'adnesives obtafned ffom e coipdsitionssecsrafy e ”
tocthesneention, beliaverdikes nidrtars, asitheydravesa pasty consistency.
Owing to their pasty nature, these adhesives may be used as 15 cements
or_mortars so as to fill the gap between two parts and to allow adhesion

bétivelA Bvo Pars it 37é TAdt in“difect dotitact Wi sfilf mdintdifing the™s
propettissiofthermoplasticiadivesives) i.e. $n particular thie.elasticity thato1d
aaertandoesnothaven 20:kherefore At ispossible to prodyse largg-area ; «
assemblies with Spe}{ticulgrly arge gaps th'ﬂch hold to%%tper, WithLj{t

ﬁ?/ & {ZOH 1 E}Bél% LA T.Q 1esztves . alne rom _The
sfu ping after assembly with “rélatively long'setting times ranging from a
fEW PS5 Piinlite31t6 more-thef crie hodr. iffparticalas thises highlyave Like
advantagegqus msnautig@l caaﬁwg@onpwﬁhyhecpﬁoﬁugt;@m@§. Owing to
deck-op-shell assembligs or filletjoints forbonding partiions fogether, 30
The compoasitions according to the invention also have a low shrinkage, in
pgﬁﬁﬁ%ﬁaﬁéPﬁﬂﬁﬂﬁ%fﬁ%Hﬁ8-as to f£i1ll the gap between two

parts and to allow adhesion between two parts that are
net in direct contact, while still maintaining the
properties of thermoplastic adhesives, i.e. in

particular the elasticity, that a mortar does not have.

Therefore, it is possible to  produce large-area
agsemblies with particularly large gaps which hold
together without slumping after assembly with
relatively long setting times ranging from a few
minutes to more than one hour. In particular, this is
highly advantageous in nautical construction, with the
production of deck-on-shell assemblies cor fillet joints

for bonding partitions together.

The compositions according toe the invention also have a
low shrinkage, 1in particular after Jjoining a thermo-
pilastic to a polvester conmposite. The  observed
shrinkage with the «compositions according to the
invention is Thus less tharn %, whereas the
compositions of  the pricr art generally have a

shrinkage of between 5 and 7%.
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plastic to a polyester composite. The observed shrinkage with the
compositions according to the invention is thus less than 2%, whereas

theo 3500empesitions of the prior art.gengrally have a shrinkagemofoos /054097
between 5 and 7%. WO 2008/125521 - 15 - PCT/EP2008/054097 The
consistency of the compositions according to the invention, together with

theirJow: shrnkage, therefore . enables themito,be.easlly used for, . .

obtainin ,particularlé/elar%e adhesive joints. 5 Furthermore, the flexibility of

thid"E6mposition S HiGws the differ&ritial éxpardion fofes betwierFthar =
substrates to be'taken uprovebgreatdesdthy of several mieters, whitezining

regiieing-oneliminating geometrical 10 {anglg, youghness, flatness)

defects. In addition, the compositions according to the invention have a

low exothermicity during curing. This is also favorable since excessively
highexotidtaticity, 15 espekiatiiwhert borfding @n ABS tidiaopldstic thus
(usablevas reirforeement)daa; polyesigrhasedicompesite:body: mayn  the
stiessthe ABS and greate fonding strajng on the, ,composite, whichare,
visible after the painting cycle. 20 The applications and activity sectors
iMBiveas compiise: Bondimg 6t réfhforedmerfid 1Al Ardme striifpes; rical
beams,| stiffenens;panets, pattitionss fastekrars,: 25.supports, body
components, reinforcing brackets, inserts, cylindrical and conical

cqmponent , hinges, fraPes, etc.; bonding with lamination take-up on
fitions f%ﬁ&iﬁga with filling, reqUiNRG high’ Alechanicarstretiyth; t©  the

artitions,
gé};ﬁé@é}IWiﬁﬁde@f any bonded Jotstructurakor rMechianical componeftis
from the fellowing fields: shipbuilding: automative, railkpad:(anthermicity,
inggsggggg@ya%%ggug%%dQ%gBB%C%é%e%gqggﬁoplastic {usable as
reinforcement) to a polyester-based composite body, may
stress the ABS and create bonding strains on the

composite, which are visible after the painting cycle.

The applications and activity sactors involved

comprise:

Bonding o©f reinforcements, rails, frame structures,
beams, stiffeners, panels, partitions, fasteners,
supports, baody components, reinforcing brackets,
inserts, cylindrical and conical components, hinges,
frames, etc.; bending with lamination take-up on
partitions, bonding with filling, requiring high
mechanical strength; especially bonding of any bonded
structural or mechanical component from the following
fields: shipbuilding, automotive, railroad (and
infrastructure), aeronautical, aerospace, electronic,
electromechanical and domestic electrical equipment,
military structures, indicating {and advertising) signs
and panels, urban furniture, exterior Joinery {(windows,
glazed bkays, window doors, entry doors and garage
doors), wind machines, containers, engineering

structures and infrastructures (suspension bridges,
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electromechanical and domestic electrical equipment, military structures,
indicating (and advertising) signs 35 and panels, urban furniture, exterior
joiaeny fwindews, glazed bays, windoy.doors, entry doorgang 981898 51097
doors), wind machines, containers, engineering structures and
infrastructures (suspension bridges, WO 2008/125521 - 16 _

PC /%2008/054097 ffshore oil platforms and aircraft hangars, etc.)
CcORStILTON arfd fastéifg, Crtain ialing AhSofar- panels) 85fe  °C- )/
teaehingprovided bythe dreséntihventionumakesit possiblecforapersonar
skiled insthe art to vary the viscosity of the composition according to the
invention, while maintaining the mechanical performance such as the
elongation at break (greater than 800) or 10 the shear strength. To give

an &xaffpfe thé folliing t6 types ofcconiposition fall iwithin the BEdiseofl t
thecinention, ther refative pseportionsi okthe variousccompeonents being 15he
adlpdadgeaqusted by apgison slisd g e.grt. s, Ihe Ilowing — cpe

composition formulation may thus bé employed: (a) methacrylate éster
monBAEr (MMAY Bausl (8% 56 Gredtdr thah 40967} efdstomend Bidekce
copalymers(by litseltdrass & blend): betweenkl 5 and:21%; (Qlasn 80%) or
elastomer-(functiopalized, polybutadiene (VTB)): between 8 and 10%; and
25 (d) core-shell particles: between 2 and 15%. The following are also
added: monomers (e) in an amount of between 5 and 10%, Disparlon
bétiveefiid’and 3%, asidamophomers betwezn!l and 49 andGenovags of

betwgensQ and:3%:.2 30 Itis @lsapaessible do yse 3 COMROSitioRent ion, the
forr@jflgat:tlfxpé (agrrg%tg;@gr%aée %Sger{%%norxpaegg\c/)lll}*a/lsA)'ce&H&Intloentss being

able to be adjusted by a person skilled in the art.

Thus, the following composition formulation may thus be
employed:

{a) methacrylate ester monomer (MMA): egual to or
greater than 40%;

(b)  elastomeric block copolymer (by itself or as

a blend): between 15 and 21%;

{cy an elastomer (functionalized polybutadiene
{(VIB})): between 8 and 10%; and
(d) core-shell particles: petween 2 and 15%.

The following are also added: monomers (e) in an amount
of between 5 and 10%, Disparlon between 0 and 3%, acid

monomers between 1 and 4% and Genorad between 0 and 3%.

It is alsc possible to use a composition formulation:

ta; methyacrvyiate ester monomer (MMA): equal to
or greater than 40%;

(b) elastomeric block copolymer (by itself or as
a blend}: between 2 and 15%;

(c}) between £ and 10% of a functionalized poly-

butadiene (VTB) coptionally blended with betwsen 3 and
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or greater than 40%; (b) elastomeric block copolymer (by itself or as 35 a
blend): between 2 and 15%; (c) between 8 and 10% of a functionalized
paly-Rytadiens (VTB) optionally blended with between 3 apd MHoos /054097
2008/125521 - 17 - PCT/EP2008/054097 10% of polychloroprene, or
butadiene/acrylonitrile copolymer and (d) core-shell particles: between

d 25% foII win Igalso be add m n&[lne s)@) inan . ..
amount ot between' 5 anaﬁ /6 |sbarlon betW(leler?1 ¥ id
menBmersbetwésn 1 and 4% and Genorad between 0 and 3%. 10
Examples:The examplassialowdltustrate the inventiem withowhdestrieting
the scope thereof. Example 1: raw materials used and methodology 15
The following components were used: methacrylate ester monomer (a):
metiyl me ylate MMAF%E@IaE@es@%%on‘@%@F rs {(e) in an
laurylmethactylate (kauMA)> andior Ztéthylhexyd aerylate (2EHAY 20 SISand
capolymer; (b) Kratan. D1160 (K ratonPolymers), 3BS copalymer (Bhcween
Kraton D1102 (Kraton Polymers); or SIBS copolymer (b): Kraton MD6455
(I@ra?dh Pglilmers) functionalized liquid elastomer (c): HycarO VTB
2000x168 (Noveon, USA) (functionalized polybutadiene); 25 elastomeric
pelyrgsicgarticles (d) : Clearstrength C301 (Arkema), Clearstrength
C , Durastrength D340 (Arkema), Paraloid PTA 753 (Rohm and
Haas); acid monomer: methacrylic acid (MAA); adhesion promoter:
pHdsphaté Histhasrylate Genorad4 30 (Rahr-AG); £k BeedleratoF1out
dimethylipara-teluidine OMBRT)«ard/or dihydroxyethyl-para-toluidine
(Cﬁyéﬁgﬁe 1: raw materials used and methodclogy

The following components ware used:

methacrylate ester monomer (a): methyl methacrylate
{(MMA; ;
acrylate ester monomer (e): laurylmethacrylate (LauMA)

and/or Z-ethylhexyl acrylate (2EHA);
S1S8 copolymer (b): Kraton D1160 (Kraton Polymers);

SBS copolymer (b): Kraton D1102 (Kraton Polymers); or

SIBS copolymer (b): Kraton MDed55 (Kraton Polymers);

functionalized liguid elastomer {c): Hycar® VTB

2000x168 (Noveon, USAR) {(functionalized pclybutadiene);

elastomeric polymeric particles (d): Clearstrength C301

{Arkema), Clearstrength C303H, Durastrength D340
{Arkema), Paraloid BTA 753 (Rohm and Haas):;

acid monomer: methacrylic acid (MAR);

adhesion promoter: phosphate methacrylate Genorad 40
{(Rahn AG);

curing accelerator: dimethyvl-para-toluidine {(DMPT)

and/or dihydroxyethyl-para-teoluidine {DHEPT);
rhaology modifier: Disparlon 5200, Digparlon 6500

(Kusumoto Chemicals);
catalyst: benzoyl peroxide at 20% ADERIS 1003 (Jacret,
Francej;

and
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rheology modifier: Disparlon 6200, Disparlon 6500 (Kusumoto
Chemicals); 35 catalyst: benzoyl peroxide at 20% ADERIS 1003 (Jacret,

Franeepsangs¥é@ 2008/125521 18 - PGE/EP2008/054097 Hitrileibsdadiengs,
elastomer: Chemigum P83 (Eliokem, France). The tests according to the
following protocols were 5 carried out: - the ISO 527 standard was used

. . f ing.th ' h longati
;%Qa{ P 9‘&?@3*— %%5{% i r_n%aisé‘ﬁ”f‘%%g tfg‘jérfé ez‘rtn:ﬁeggﬁri u' 55%%&? s T%Laét)'%’—i‘m,

elohgation was observed using a method well known to those skilled in
the art described in particular by the 1ISO 527 standard, the pull rate of

the.adhesive being.a constant S0, mmimin; - the tensile shear.stength .o
(SS) was measured 15 according to the ISO 4587 standard. Briefly,

262473 Hiufmitum test pieces measuring 100 x 25 x 1.6 mm (L x W x T)
were used. Twee tebtpieces were hoaded ta: eacls otherthe oveplapareat he

being25 x 12 mmy(30Qmm2); with an adhesivedointthicknesg of about ¢
2001920 400 pm. The force needed 1o brea he adhesive jont was then
meashlged“by pulling on fhe two test pieces; and - fhe tensite pee(llst*rength -
(PS)REs evatvated acédrding to the ISO 1.4173 standard. Aluminum test

25 pieces measudng A9 2o X db: mem ok galvanized steebteskthod well
specimens measuti 00 0.8 mm wer ed,_these bej ed .

w%qﬁ%@r?\soveﬂgp ogg%%(&% n%:ﬁ%)fil& %n aghes%}ggjoin?f{ljclckncggé 0 Ea%%%t =

560 i 30 The viscosifiFof e adhdsivEsia evalhated!ty the thickiess ©f
ofcadhesiteewhich ibisipassible toapplytto5C mm/min;

- the tensile shear strength (55 was measured
according to the IS0 4587 standard. Briefly, 2024T3
ailuminum test pileces measuring 100 x 25 x 1.6 mm
(L x W x T) were used. Two test pieces were bonded to
each other, the overlap area being 25 x 12 mm {300 mm’},
with an adhesive Jjoint thickness of about 200 to
400 ym. The force needed to break the adhesive Joint
was then measured by pulling on the two test pieces;
and

- the tensile peel strength (PS) was evaluated
according to  the 180 14173 standard. Aluminum Test
pieces measuring 100 x 25 x 1.5 mm or galvanized steel
test specimens measuring 100 = 25 x0.8 mm were used,
these being bonded with an overlap of 73 »x» Z5 mm and an

acdhesive Jeoint thickness of about 500 um.

The wviscosity of the adhesives 1s evaluated by the
thickness of adhesive which it i1s possible to apply to

a vertical surface without observing downward siip.

Adhesion to a composite: The bonding test was carried
out by adhesion of galvanized steel to a polyester
gel-coat. The adhesion guality was rated according to
the following convention:

++ = very good; + = moderate; - = poor



a vertical surface without observing downward slip. Adhesion to a
composite: The bonding test was carried 35 out by adhesion of galvanized
stpel 39 polygster gel-coat. The agh§%iog quality was rated, &c&%%r)gggo 97
the following convention: ++ = very good; + = moderate; - = poor W
2008/125521 - 19 - PCT/EP2008/054097 Results Specimens containing

a blend of two elastomeric block copolymers (b) and an elastomer (c) with
OMS particles (d) were tested. Specimen 23 6 54 MMA 50.2 46.2
51 46 54 50 Kraton 16 16 16 1516 16 D1160 Kraton MD645555555

2000-B68:1Q 1Q.40+10:10 19 C30L,1 apy- 4, 2ZEFA8.8 88,8 9 p1 MAAIS -
44444Genorad333333 40DMPT111111 Dlaparlon'llzz
6

;1 22
500" ?%?é?%y% 106 100160 190 160%100°Weight) The Pesuits Staified " ou*
5 weretheTbhewing! Spesimém: 22316 54 SS (MPa) on 20.5 18.7 19.2
18.3 n.c.0. 20.5 aluminum PS (N/mm) on 17.3 15.4 14.3 13 n.c.0. 15.5

Specimen 1 2 3 6 5 4

MMA 50.2 46.2 51 46 54 50

Kraton - -
51160 16 16 16 15 19 16

Kraton

MD6455 2 5 5

(@3]
I
&)

VIB «
2000x168 10 10 10 1G 10 10

C301 - 5

ZEHA 8.8 8.8

MAA

Genorad
40

DMPT

=] W |
e Ll Y I

Disparlion
€500

ro | e e ||l
ST FEED R UCRN S F¥oS N
B ] o et
B ] W el e

Total (by

o 100 100 100 100 100 100
welght)

The results obtained were the following:

Specimen 1 2 3 6 5 4
S8 (MPa)
on 20.5 18.7 19.2 18,3 n.c.o. 20.5
aluminum
PS (N/mm)
oni 17.3 15.4 14.3 13 n.c.o. 15.5
aluminum
PSS (N/mm)
orl
. . 17.5 16.7 19.6 15 n.c.o. 15.3
galvanlized
gsteel
TS (MPa) 9.6 10.1 5.8 9.6 11.1 10.5
EB (%) 251 189.8 156.3 202 84.6 151.1
YM (MPa) 95.7 118.5 150 104.6 201.8 164.4
thickness |, _, 35 2-4 6-9 2-4 8-11
{Inrm)
Gel-coat
. + + n.c.o. ++ e +
adhesion

10 n.c.o.: not carried out.
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aluminum PS (N/mm) on 17.5 16.7 19.6 15 n.c.0. 15.3 galvanized steel
TS (MPa) 9.6 10.1 9.8 9.6 11.1 10.5 EB (1) 251 189.8 156.3 202 84.6

124-L oYM {MR3) 95.7 118.5 150 10_4.9&0_2]..8 164.4 Thidﬂ&%?ﬁn‘%@@/%%ggv

3-52-4 6-9 2-4 8-11 Gel-coat + ++ n.C.0. ++ ++ + adhesion 10 n.c.0.: no
carried out. WO 2008/125521 - 20 - PCT/EP2008/054097 These results
demonstrate that the presence of elastomeric particles (d) makes it

possible to increase the viscosity of adhesives (measured by the

thickpess 5 ofthellager thiatrcanberapplied without flotvng) withseoce  of
appresieble-reduction in sheay strength:eein elongation at break. Similata e
r sHIts vyerecggﬁ%rvedo\%/h%%ﬁghgr\péaock (10 copol mers (SI%+ S_Bsgavgﬁere
blended’ Compounds containing a ‘single' Bfo& %5%8Iym%r (b} Werd' 2isg <5°
tektedt Specifieh8 DI 1122 13eMMA 54 50 50154:50 5450> Kratoh 24. th
2hD1182pKeatonrD316Q cduct 2821 KratoaMRB45% 21212h--or  in

VIBA000x168 10.10,19.10 1010 10 11

Similar results were observed when other block

copolymers (SIS + SBS) were blended.

Compounds containing a single block copolymer (b)) were

also tested:

Specimen 8 ] 10 11 12 13 . 14
MMA 54 50 50 54 50 54 50
Kraton
D1102 - - - 21 21 - -
Kraton
D1160 B - - - - 21 21
Kraton
MDE455 21 21 21 - - - _
VTR
2000x168 10 10 10 10 10 10 10
C301 - 5 4 - 4 - 4
ZEHA 5 5 5 5 5 5 5
MARL 4 4 4 5 4 5 4
Genorad
40 3 3 3 3 3 3 3
DMPT 1 1 1 1 1 ] 1
Disparlon
6500 2 1 2 1 2 1 o
Total (by
weight) 100 100 100 100 100 100 140




Jord

on

<>

C301-54-44 C2EHA5555 555 MAA4445454 Genorad 400
3333333 DMPT111111 Disparlon65002121212 -._-~ "Dotal
(lyo{ weightps52@0 100 100 100 ].00 199 100 15 WO 2008¢%28620s Zdsa097
PCT/EP2008/054097 The results obtained were the following: Specimen
891011121314 SS (MPa)on 22 2022.22221.421.1n.c.o.

alumin / m n1671316 12.4.14.9 20.5 n.c.0. aluminum PS
(N’f;%?n;ﬁ%%:%é%;%z% 1 X0 1‘%“%6%})8‘9% 177 t.0. steel TS

(MRa) 10.5 10.9 11 1?41?4Q4|11 5 NB. (a).86.5128.8 140.4 43.2

14EBSB P87 3| YMEMPa) 198 61738 177.4 368 208% 17343102 14

rhickned4"24 315 6-9 1-2 6-9 1-2/6-9 | é nm ) Gel-coat adhesion ++ It is
¢learly 8Pparent|that the combined presénce 6f 5 compdnenisl(bd, (¢ afid® -

%%HmkqpﬁhqthTn
PS (N/mm)
on i6.7 13 16.6 | 12,4 14.9 | 20.5 1n.c.o.
aluminum
PSS (N/mm)
on
galvanized 13.1 13.5 1¢.8 8.2 i8.7 17.2 In.c.o.
steal
TS (MPa) 10.5 10.9 11 12.4 4 12.4 9.4 11.5
EB (%) 8.5 |128.8 [ 140.4 | 43,2 146.3| 50.2 87.3
YM (MPa) 178.6 | 175.61177.8 ] 268 1228.31173.84 210.2

Thick
ickness -1 3.5 6-0 1D 6-0 1i-2 6-9
(rom )
Gel-ccat
. ot +4+ 4t -+ ++ -+ n.c.o.
adhesion

It is clearly apparent that the combined presence of
component s (b, (<) and td) makes it possible to
maintain excellent tensile shear strength, to improve
the elongation at break (elasticity), and to increase
the wviscosity. It should also be noted that the
observed peel strength and tensile strength results are

maintained.
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maintain excellent tensile shear strength, to improve the elongation at
break (elasticity), and to increase the viscosity. It should also be noted
that thes @bsaryed peel strength and t
maintained. WO 2008/125521 - 22 - P
elastomeric core-shell particles were also tested: Specimen 15 16 17
MMA 46 46 45.1 Kraton MD6455 21 21 18.9 Kraton D1160 - - VTB

200016850 £0 8 NEBRferie ABTES-
7583 sL2EHA 555 Lauryi MA - - - MAA 4 4 4 Genorad 40 33 3 DMPT 1
1 1 Disparlon 6500 0 0 0 Total (by weight) 100 100 100 5 The following

ile strength resuII?% fﬁp}goa/omogv
JEP2008/054097 Various

*6503H - 10-'D846:100 Y94SBTAL5°

copelymaers

(I}

waere also tested.

results were obtainedsSpecikaen 15 16 171 §S (MPRg) off algmingm 22.1
23.520.0 TS|(MPa)9.7Q:9-9 EB (%) 12£997.0,97-2 YM (MPa)
_200.1 165.6 J17Q.2 Fhiekngss{mm) §-1T1,14-18 18-20TGgl-coa
adhesion ++ ++ Other formulations cortaining a blend of biock
copolymers (b) Wete-alspIgsted WO 2008732552123 -
PCT/EP2008/Jb4l?¢%6prene ADLO Z _ _
C303H - 10 -
D340 10 - 14
BTA 753 - - -
2EHA 5 5 5
Lauryl MA - - -
MAR 4 4 4
Genorad 40 3 3 3
DMPT 1 1 1
Disparlon 6500 0 0 0
Total (by weight) 100 100 100
The following results were obtained:
Specimen i5 1lé 17
55 (MPa) on aluminum| 22.1 23.5 20.0
TS {(MPa} 9.7 10 9.9
BB (%) 127.9 87.0 97.2
YM (MPa} 200.1 165.6 | 170.2
Thickness {mm) g-11 14-18 ¢+ 18-20
Gel-coat adhesion ++ ++ o
formulations contalning & Dblend of block
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Specimen 19 20 21 22 23 24 25 MMA 53.72 55 43.3 40.3 40.3 44.3 44.3
Kraton 5 15 15 15 16 16 Dil160 Kraton '7.14 1555555 MD6455 VTB
2Q0R0%0468, 82410 10 10 10 10 10 2El§|§\ 41-55555Lay )M?B%]s?og’?
5555 C303H 15.310-15-- D340 --15--10 BTA753--15--M
2111 DHEPT--0.50.5050505 DMPT0310202020202

Negpeene, AR 10 414 - -[Chggiigum 8310 ngpa |orb34 -B3334, 650058
otal {y=100"10810§,100"100 100, 500 reight)=T et{(éuujvw o Esyits 3
Were obtajned Specimen 119 202122282425 TS(MPay 7255647
6.1 6;2 32 EB|(0) 132.8 103.5 180.2291/210.3 199.81430.3 YM;(MPa)16
1081 54,3 1116 %_02:3 789 116:9735.5 Thickmess(mm)15-20
12-16,2025 20-25-30E2% 20-25 10-15 5 Thesé results 8how that the use®
of an NBR s not as ~effective as the partidles (dy uged withimthecontext
of thenimyention. Allthese reéstlits|derh®nstratelthat by Blénding éléments10
2EHA 4.1 - 5 5 5 5 5
Lauryl MA 5.1 1 5 5 5 5
C303H 15.3 10 - 15 - -
0340 - - 15 - - 10 -
BTA 753 - - - - i5 - -
MAA 2 1 1 1 1 1
DHEPT - - 0.5 0.5 0.5 0.5 0.5
DMPT 0.3 1 0.2 0.2 0.2 0.2 0.2
Neoprens
AD10 .14 - - - h -
Chemigum ~ _ B
P83 ) } } 10
Disparlon B .
6500 2 - 3 3 3 3
Total (by ! _
weight) 100 100 100 100 100 100 100
The fellowing results were obtained:
Specimen 1¢9 20 21 22 23 24 25
TS (MPa) 7.2 5.5 6.4 b 6.1 6.2 3.2
EB (%) 132.81]103.51180.2 291 210.31199.81130.3
Y™ {MPa) 108,00 54,3 1111.6 | 102.37 78.9 {1 116.9 ¢ 35.5
Thlfﬁggess 15-20 | 12-16 | 20-25 | 20-25 | 20-25 | 20-25 | 10-15

These results

show that

the use of an NBRR

is not as

effective as the particles (d) used within the context

of the invention.
All these results demonstrate that by blending elements
(a), (b)), {d) it

adhesive having a high viscosity,

(c}y and is possible to obtain an

while maintaining a

good elongation at break.
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10 (a), (b), (c) and (d) it is possible to obtain an adhesive having a high
viscosity, while maintaining a good elongation at break. WO 2008/125521
-W204 Ié’é:'l;/z%lg%(L)OS/OMOg? CLAIMS 1. A composition that can be used
ina Stctdrar adhesive, comprising: %"'(a)'at least one mgﬁégﬁﬁg?es/e%?é?w
monomer; (b) at least one elastomeric block copolymer containing

styrene and at least one second monomer; (c) at least one elastomer
chosen in such a way that its HildéBr&a¥Solubility parameter is

compatible 10 with the Hildebrand solubility parameters of the block

cepolymers ysed; and (d) payticles farmed from a thermoplastic shell and . |

an elastomeric core. 15 2. The composition as claimed in claim 1,
cRarsttdrized inaTsaid 38¢ond monomer of the elastomeric block
copolymer (b) istchbsen from cisoprenes bulasienesancd: ethylenen20; 3.

The composition as elaimed in.claim 2; characterized ipthatsaid o, 1 ymer
elastomeric block copolymer is chosen from styrene-isoprene-styrene
(SiE)F8FerEd butddigns-stjtenéd (SBST ahd ShrengSsaptehie bitidiéne-
styrene (SIBS)xopdlyarets and:blends thereof. 254sThe compositiortasiay
gl@hmed E&@naaqﬁ@@h%}%;@o h§@ %h@&apie;@zeg é&ﬁ?ﬁﬂte&omisﬁémp(% tible
etween, 5 and, 30% by weight of said elastomeric block copalymer r
PP Dlohl of St E BOEK oty iert ()50 & e Comppsiin "
aSCRAMEATH DT Haiffis™ to 4, characterized in that said elastomer (c)

is ch_osendfronppalybuta@lﬁenedﬂhétﬁlerﬁuﬂmioaalizﬁ@@zm@plastj_c shell
polyisoprens and blends of thege elements.

2. The composition as claimed in claim 1,
characterized 1in that said second monomer of the
elastomeric block copolymer () is chosen from

isoprene, butadiene and ethylene.

3. The composition as claimed in claim 2,
characterized in that said elastomeric block copolymer
is chosen from styrene-isoprene-styrene (SIS), styrene-
butadiene-styrene (8BS) and styrene-isoprene-butadiene-

styrene (SIBS) copolymers and blends thereof.

4. The compeosition as claimed in one of claims 1 to
3, characterized in that it comprises between - and 30%
by weight of said elastomeric block copolymer (b) or of

the blend of elastomeric block copolymers (b).

5. The compeosifiion as claimed in one of claims 1 to
4, characterized in that saild elastomer {(c} 1s chosen
from polvbutadiene, whether functionalized or not,

polyiscoprene and blends of these elements.

6. The composition as claimed in one of claims 1 to
5, characterized in that it comprises between 4 and 20%

of said elastomer (c) by weight.
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35 6. The composition as claimed in one of claims 1 to 5, characterized in
that it comprises between 4 and 20% of said elastomer (c) by weight. WO
2008/325b2E 525 - PCT/EP2008/054097 _7. The composiianas skimedoor
in one of claims 1 to 6, characterized in that said particles (d) are chosen
from acrylonitrile-butadiene-styrene, methacrylate 5 butadiene-styrene,
meth acryl.ate-acrylonitrile-butadiene -styrene and

methacrylate-acrylonitrile particles and the mixtures thereof. 8. The
codmpositidh aS R Thedt clRimé e 107, Chardeferizéd i that it £©

cémpdﬁg_srbetw\ﬂeeigz%dndQO%tm mzmglait qﬁsaitdjmmsles_{ €d). _Qr?éhe;ho sen
cemppsition as.claimed,in one of claims. L to, @f@ﬁ@cteﬂaﬁgﬂ%é%%% ate-
e

Iso comprises at least one 15 acrylate ester mongmer in which t _
alcohdrpart has ‘af 64kt ond et Chairt 6fatieast 6 Edrbbn diomis @y iene
10sThe eompesitonmschaimedlintctainr 9y tharacterized pethat sdid-onend
aerylate gster-manemer 20-(e) is a methacrylate or acrylate monomer. 11.
The composition as claimed in either of claims 9 and 10, characterized in
that it contains a mixture of two acrylate monomers (e). 25 12. The
cémpositiof as<laifiedtihOhe ®f claims 9a6 110 charactefized inithat it to
comprises lessdthanr 49% hy tweight.of acnylate menomet(e) 83013 Thez 03
cgtyp&g'&igggsﬁaigggddirb%nzecgfcglgibms( &)to 12, characterized in that it

also contains polychloro- prene. 14. The composition as claimed in one of
claims 1 to 35 13, characterized in that it also contains at least one
additionalhcompoundschosen from a caring dccelerator, a» fheolagyns 1 to

modifier,an adbesipn promoterand:an a6id, comprises at least one
acrylate ester monomer in which the alcohol part has at

least one linear chain of at least € carbon atoms (e).

10. The composition as claimed in claim 9,
characterized in that said one acrylate ester monomer

{e) 1is a methacrylate or acrylate monomer.

11. The composition as claimed in either of claims 9
and 10, characterized in that it contains a mixture of

two acrylate monomers (e).

12. The composition as claimed in one of claims 9 to
11, characterized in that it comprises less than 10% by

welght of acrylate monomer (e).

13. The composition as ciaimed in one of cleaims 1 to
12, characterized in that it also contains pclychloro-

prene.

14. The composition as claimed in one of claims 1 tco
13, characterized in that it also contains at least one
additional compound chosen from a curing accelerator, a
rheology modifier, an adhesion promoter and an acid

nmoricmer.
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monomer. WO 2008/125521 - 26 _ PCT/EP2008/054097 15. The
combined use of an elastomeric block copolymer chosen from a block

cggo%rg@/ﬁggﬁining styrene and iso%eene, an elastomeg@g@%% 087054067
a

copolymer containing 5 styrene and a“sécond monomer, 0

functionalized liquid elastomer chosen in such a way that its Hildebrand
solubility parameter is compatible with the Hildebrand solubility

parameters of said elastomeric block copolymer and of elastomeric
polymerichparticleb, 1@ fortke prepanaticnlefssr composition that canche yieer

used sas,a structural adhesive haying ap.elongation. atbreak equalto.or 4
greater than 80% and arheolo%y enabling a thickness of at least 3to 5

mh Of S Composition 15 e SEpplied 4 VerticaPSiHadE with6GeE 2 11419
flewirgens uridet the effeetcofgtavingk8iahe uselof a compositionrast L zed
claimed dn ore of laims _ tokhtor the adhesion.of one materiakios:  its
aﬁgqggggggngolubility parameter 1is compatible with the
Hildebrand sclubility parameters of said elastomeric
block copolymer and of elastomeric polymeric particles,
for the preparation of a composition that can be used
as a structural adhesive having an elongation at break
equal to or greater than 80% and a rheology enabling a
thickness of at least 3 to 5 mm of said composition to
be applied to a vertical surface without it flowing

under the effect of gravity.

l6. The use c¢f a compesition as claimed 1in one of
ctaims 1 to 14 for the adhesion of one material to

another material.



