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COMPOSITION FOR STRUCTURAL ADHESIVE 5 The present invention
relates to the field of acrylic structural adhesives (based on an acrylate or
methacrylate) and to their applications, Structural adhesives are a good
alternative to other 10 mechanical fechniques 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 advantage of providing better insulation

from external eleqamis £{94Shy r@xaﬁ?ug%@@@%hgm%ﬁ%ologies.

Structural adhesives are thus used in many industrial 20 fields, even
though they do have certain disadvantages. In fact, the bond created
diitirg thesctring (Setting). oftheradlhresie is ofterhrgid whet good acryiic

mechanical sirengthyis.necessary. Thus. if the glasticity of the .adhesive .
is msufﬁmenﬁf‘ﬁfracture mag be observed when 25 the two parts bonded

tOGethédré iade 6 liHderyo" forces fdving thent Bpart. Adhesives

having good elasticity do exist, but they are often of low mechanical
strength: 3@ dtiis therefore necessary 1o idenify structrah adhesives cther
ha\éing b&tﬁ%g od ne%%haryc%leséren%%w(espggial ¥l§hear gggngt@&ndﬂ o
sg]tls?agtory elasticity. }R/Porgover, it is w“ﬁportanf1 or tiiese properties tobe
obse1vEd Dh-vafiBas types Bt imaterial L35 arid espeéciallfioremétal arig-ense
cemposites: Thepresefdnventionsaimsitoisobie the abovementioned: when
pgop&eergﬁgy Aravidingan ad %S'V&%?{“%%S't@%aé’i’?%a% + 2, glongation,
at break equal co or greater than 70%, preferably 90% and more

pret&fably TOOY8 Ahd & TensfiB SshEsf strengthrgteater tharr 25 MPEBR more

alvamingmworking and also has the advantage of providing
better insulation from external elaments (dust,

moizture) than mechanical technologies.

Structural adhesgives are thus used in many industrial
fields, even though they do have certain disadvantages.
In fact, the bond created during the curing (setting)
cf the adhesive 1s cften rigid when good mechanical
strength 1s necessary. Thus, 1if the elasticity of the
adhesive iz insufficient, Ifracture may be observed when
the two parts bonded together are made to undergo
forces moving them apart. Adhesives having good
elasticity do exist, but they are often of low

mechanical strength.

It 1s therefore necessary +to ldentify structural

adhesives having both good mechanical strength
(especially shear strength) and satisfactozry
slasticity. Morecver, it 1s important for these

properties to be observed on various types of material,

and especlally on metal and on composites.

The present invention aims tc solve the abovementioned

problems by providing an adhesive composition having an
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5 Structural adhesives are composed of two elements, namely a catalyst

serving for polymerizing or curing the other element, which contains

monomers. The invention thus relates to a composition that can be 10

used in a structural adhesive, comp?isi%g? (a) at least one methacrylate

ester monomer; (b) an elastomeric block copolymer containing styrene

and isoprene; (c) at least one elastomeric block copolymer 15 containing

sBreRs and Yutadiene oretfiylengland (drat lesst 6re alsstonerehosen =,

i-suah-a mayy, thab #s Hildehrand selubility-Rarameter is compatibler withi 1«
%‘é‘i!%e%@%z%&%b”'%@Q{%@e%er[%r?f the hlock conojymers ysed. 20

t
The composition according to the invention will thus be used with a curing

catalyst. US 4 451 615 discloses heat-resistant compositions that 25 can
betusedtasra struettinalsaidhesive; comprising-ar: cacrylate ester manomer: s ,

and,amisopreng:zcantaining block; palyragt. This palymermay bean .«
|s%cl)rene homopolymer, an isoprene/acryloni.trile copolymer’or an SIS. 30
U ?0@8814%%@%%5%%Eé‘mﬁé}éﬁﬁéﬁ%nt‘&%ﬁa‘%ﬁsalkyl
methacrylate or acrylate monomer, an unsaturated polyester or vinyl
ester resinand a.completely.or; padially thermoplasticpolymergr can be
eIasto&ner. 35 JP 05-163 4%4 digcloses an adhesive containing an alkyl
use 17 a STX C LT g Neglve, .COMOY1ISina: .
me?hacryl‘ate and al:]tﬁogk copglymer,confalnmg Aromatic vinyl monomers
and isopréne of fsopférie/batarlidife: 1B IP1Z002- 226500 distioses an
adhesive gontaining anaaenyiaie monomer-and a-styrenereentaining bloekn g
cg%g@gé w&%p rpggpigﬁp%ticular be chosen from SBS, SIS, SEES and
SEPS. T
(c) at least one elastomeric block copolymer
containing styrene and butadiene or ethylene; and
(d)y at lesast one elastomer chosen in such & way
that 1ts Hildebrand sclubility parameter 1s compatible
with the Hildebrand solubility parameters of the block

copolymers used.

The compesition according to the invention will thus be

used with a curing catalyst.

US 4 451 ©l> discleoses heat-resistant compositions that
can be used as a structural adhesive, comprising an
acrylate ester monomer and an isoprene-containing block
pelymer. This polymer may be an isoprene homopolymer,

an isoprene/acrylonitrile ccopolymer or an SIS.

Us 2005/0014901 discloses a composition containing an
alkyl methacrylate or acrylate monomer, an unsaturated
polyester or wvinyl ester resin, and a completsely or

partially thermcplastic polymer or elastomer.

JP 05-163 444 discleses an adhesive containing an alkyl
methacrylate and a block copolymer containing aromatic

vinyl monomers and isoprene or isoprene/butadiene.
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5 EP 1 466 953 discloses adhesive compositions containing SIS and

SBS, and also a tackifying resin. This adhesive contains neither a
methacrylate ester monomer nor an %?stomer. 10 WO 2007/075909
discloses compositions comprising a Mmethacrylate ester monomer, a

block copolymer chosen from a linear SBS copolymer, a radial SBS
copolymer and a plasticizer, a linear or radial SIS copolymer, a 15 linear
of md%@%[B@ EopSlymet SanidPBefds there6 I five BfesefC8 of ant "9 an
elastgmet is notrenvisioned. ima preterredembodiment; thelestery  block
"&%ﬁ%&ﬂ%@} is,f, methagrylate monomer. Ii is preferred 1o choose g, 20z,
methacrylate monomer in which the alcohol part has a short linear chain
(Ce. haviti 6né BF twd carbon  atoms). Thus, the preferred monomers
according to the invention are methyl methacrylate and ethyl
r@@th;acwl%he-g%%Im@%h@@%@bgama%ltyweé%gﬁw p@ﬂﬁ}@s Q{Sﬁg_%lj_ning
ope ring, w may or may not be substituted. Thus, in this embodiment, _
e R mers oy ochly 5 SRosan HOHE (SO ARy S e e
nisthaéryiate, phéRogyethyi ITEmetitacrylate isBBmy| MethaBRiatéior an
ghycidyt ether . methacrylate, benzyl methacrylate, cyclohexyl

methacrylate and trimethyl cyclohexyl methacrylate. Mixtures of these
esters may also be used. The 35 percentage by weight of methacrylate in
tﬁ\@c@&%g/éi%ﬁ %8 referatily Béfween Z0TaItF 80%° ore préferabiy "¢ @
between:3Q ands5%sand evenmorerpreferably between2l and:58%,) i.ecn
arqund 50%; =4 .l anesparticular embodiment; the carROSItEN 8lsee r ang

contains at least one acryliciester monomer (e).in,
a plasticizer, & inear or radial JSI5 copolymer, a

linear or radial B3SIBS copolymer, and blends therecf.

The presence of an elastomer 1s not envisioned.

In a preferred embodiment, the ester monomer (a) 1s a
methacrylate moncmer. It 1s preferred o cheoose a
methacrvlate monomer in which the alcohel part has a

short linear c¢hain (i.e. having one or two carbon
atoms). Thus, the preferred monomers according To The
inventilon are methyl methacrylate and ethyl

methacrviate.

In another embodiment, the alcohcl part has at least
one ring, which may or may not be substituted. Thus, in

this embodiment, the monomers may especially be chosen

from: tetrahvdrofurfuryl methacrylate, phenoxyethyl
methacrylate, isobornyl methacrylate, glycidyl ether
methacrylate, benzyl methacrylate, cyocionexyl

meinacrylate and ftrimethyl cyclohexyl methacryliate.

Mixtures of these esters may alsce Dbe used. The
percentage by weight of methacrvyiate in the composition
ies preferably between 20 and 80%, more preferably
between 30 and ©5% and even more preferably between 42

and 58%, i.e. around 50%.
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which the alcohol. part has a linear chain of at least 6 5 carbon atoms (a
long-chain monomer). Thus, itis preferred to use lauryl methacrylate,
2-ethylhexyl methacrylate, 2-ethylhexyl acrylate, esters based on
polyethylene glycol, or mixtures of tﬁege ‘esters. Itis preferable for the
composition to contain at most 10%, 10 preferably at most 8% or even at
most 5% by weight in total of these acrylic long-chain monomers. In one
particular embodiment, the composition comprises a mixture of two
acrylicderg-chain-esten monogmersd Reeterablywhen dthewcomposiion also
centains galy a single 13.acrylic, ester,monomer (e), It is preferable for this; ,

to be present in an amount of 8% by weight or less, although it is
atBeptabie™or fereie beRrambant 6f beficen §ARAL0% whentRést ©
compuositionsdomtains az mixturesefthese estersehdn this casegsitis 20 -is

preferred fareach to hespresentin,at mast:5%.The composition may alsQ, 1

contain other monomers, such _as acrylonitrile, methacrylonitrile or

e 25 i cComposiion aéediding © e Avtiort is6" Eomiptfsad a o
blehdyefvariotisshlack/copolyrnerstThus tie coniprises {b) gsters. It is
styrene-isaprenesstyrene=bleck.copolymer (8k5) and-g) at leastone-bloclk
copaivmer  qontaining styren and butadiens or gihvleng, Wen 39, s,
contains butadiene, this bloc ‘copolymer maybea YoWeLght o2
stypérie-butadienBsstfreneCopolyiner- f9BSFORPaT monomers. in  one
Stysene-tsoprene-butadiene=styrene-cepolymen(S BS) o suchrasratons =
MRP6455 (rom the company Kraton Polymers) deseribed by Dr. Doon. .

DuBois et ai, at the 35 conference Adhesjves & Sealants Council Meeting,

LOGRVMERYY 9- 19" GLtob’f 26685 Wheh it Containg atriyiere, thi§ -9+ €
block copolyareramaybecar SEES (styrenefethyterie-batylenelstyrerters to
copolymer) or-an SEPS {styrensiethylene-prapylgne/stywene-  or 1ess,

althcough 1t 1s acceptable for there to be an amount of

between 8 and 10% when the composition contalns a

ot

mixture of these =asters (e). In this case, 1t is

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

The compoeosition mav also contain other monomers, =such

as acrvionitrile, methacrylonitrile or stvrens.

The composition according to the invention alsc
comprises a blend of wvarious block copolymers. Thus, it
comprises () a styrene-isoprene-styrens block
copolymer (8I38) and (¢} at least one blocck copolymer
containing styrene and butadiene or ethylene. When it

contains butadiene, this bplock copolyvmer may be a

styrene-butadiene-styrene copolymern {SBS3) or 2]
styrene-isoprene-butadiene-styrene copolymer (2183,
such as Kraton MDBE455 (from the company Kraton

Pelymers) cescribed by Dr. Donn DuBois et al. at the
conference Adhesives & Sealants Councill Meeting,

Loulsville, KY, 9-12 Cctober Z005.
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copolymer). These compounds are available in the Kraton 5 G range

(from Kraton Polymers). In the preferred embodiment of the invention, the
block copolymer (c) contains butadiene. 10 Preferably, styrene is 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 present in a proportion of between 12 and 24% and more
préferablycalsout 18119% byweight 15%h the 8IS okSBS copolymersay ke
Preferabiysthe campesition captainsa blend of-arny §T5-and an-SIBS d r)
pgo?portlona\ﬁarylngsf@g 4-1 (by We%t J éb% C%ﬁﬁgﬁ‘:ltlgn tﬁéé‘é .S'[he_erle
preferred proportion 20 of SIS to 8BS i€ about 371 or 33/ Y HoWeVar, i
alBoP0SSIBIE to USE ARSISTSBS Biehd mrthe dafiel aelhtive proporticherasn
the SESISIBS hiend. Hirisalso posside o use a blend of. SIS, SIBS and
SBS. Another block copolymer may also be added to one of these 25
blends. The block copolymers SIS, SBS or SIBS that can be used
acCorditiy t1hHé SAvettioRTre Welfkhowit to"these “Skillediftthe BitS Théy ck
are>produced in particutarsiyn30 the:earmpaay Kraton Polymers (Houston,
Texas, USA). Thus, tis possible to use the SIS Kraton D1160 disclosed
inplgS{ZOVO 238603 or Kraton D1161, the SES Kraton D1102 described

in US 5106917 artd the®8BS Kratdh Mt¥6455 of Kraton MiS8460755 ©F
The pepson skilledhin thé art knows honefeseledtithe<SI8; SIBSand 8BS 0%
block cepelymers that can beused inpthe-compositionacceding to the «he

i gtion from those -.6 that exist, in_particular according to their_,s%lulgilité/ :
. COﬁO;%m@I. T 1s © STt i a ITOpOorTion oL STWeESn
in the monomers used, or according to their tensile

12 ana 24% and more preferably about 18-19% by weight

in the SIS or SIBS copolymers.

Preferably, *the composition contains a blend of an SIS
and an SIBS in a proportion varying from 4-1 (by weight
in the composition) to 1.5-1. The preferred proportion
of SIS to SIBS is about 3/1 or 3.3/1. However, it is
alsc possible to use ar SIS/SBS blend in the same
relative proportions as the SIS/SIBS blend. It is also
possible to use a blend of 5IS, SIBS and SES. Another
block copolymer may also be added teo one of these
blends.

The block copolymers $IS, SBS or SIBS that can be used
according to the inventicon are well known to those
skilled in the art. They are produced in particular by
the company Kraton Polymers {Houston, Texas, USA).
Thus, it 1s possible to use the SIS Kraton D1160
disclosed in US 2005 0238603 oxr Kraton D1161, the BSBS
Kraton DI110Z described in US 5 106 917 and the SIBES
Kraton MD&4d5h or Kraton MD 6460,

The person skilled in the art knows how to select the
515, SIBS and 8BS block copolymers that can be used in

the composition according to the invention from those
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strength. 5 Preferably, the composition according to the invention
comprises between 10 and 30%, preferably between 15 and 25% and
more preferably between 18 and 25% by weight of the blend of said SIS
block copolymer and said block coﬁol@m"er containing butadiene or
ethylene. 10 The composition according to the invention also contains at
least one elastomer chosen in such a way that it is compatible in solution
withethe Dokt copdlyrTers USEd alF necessamy, itis fandtionalizedP s o L1ty
(havingra:-datble-hend atitsends,dr particulae imethacrylate dunctioralsiie
gé%ulpesntotimprove the bonding with the monomers). In certain cases, a
liquid efastomer is chosen. It is preferred to use at least one

functionalized elastomer, either by itself or as a 20 mixture with at least
ohesonfunctionalized etastpmet .- lopardicular,said; elastontes isichosenion
such fhatdts Hildebrand splubilify parameter is-compatible withdbe 15 ang
Hildebrand solubility parameters of the block 2§ 00ﬁ0|y ers used. In he o
particufdt it T ¢hodenihueh &’ waly'thatits sdlub ameter does not ™ *
differ by lmore than te%froad thelaverdgecofithe Hildebrand sohubilityr Lock
parameters of theblack capolymess used (for exampleg:3 (cal.CM-3) ~,

in the case of the SIBS MD6455). 30 The Hildebrand solubility parameter

is well known and calculated by the square root of the cohesive energy
deRsity of tHe esrmpotind. THERITdEBIand S6lubility Sparamétet is-directl§ - 5©
related:torthe dispersion-foregs (¥an slerWaalstosees) that are.exerted way

betgen e 33 olequles pf aghemigal substance. In paigulathe o ooy

brand solubility parameter (expressed in ca "‘cm-3/§)_ of the ,
eRRISMEFRBetweeh B and o (BEteeA¥e and 18 when the Sotdiility ' 2&¢
paremeters are expressed ibMRan)a+7 its ends, in particular

methacrylate functional groups to improve the bonding
with the monomers). In certailn cases, a liguid

elastomer 1s chosen. It 1s preferred Toc use at least

=t

one functionalized elastomer, elther by 1tself or as a

mixture with at least one nonfunctiocnalized elastomer.

In particular, sald elastomer i1s chosen such that its
Hildebrand solubility parameter 1s compatible with the
Hildebrand solubility parameters cf the block
copolymers used. In particular, 1t is chosen 1in such =z
way that 1its solubllity parameter does not differ by
more than 10% £from the average o¢f the Hildebrand
solubility parameters of the block copolvmers used (for
)7 in the case of the SIBS MD6E455).

The Hildebrand sclubillty parameter 1is well known and

example 8.3 (cal.cm”

calculated by the sguare root of the cohesive ensrgy
density of +the compound. The Hildebrand soclubility
parameter is directliy related Tce the dispersion forces
(Van der Weals <forces) that are exerted between the
molecules of a chemical substance., In particular, the
Hildebrand solubility parameter (expressed in cal”cm™'%)
of the elastomer is beftween 8 and 9 (between 16 and 19

when the solubility parameters are expressed in MPa®).
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Thus, it is preferred to use elastomers of the polybutadiene type (the
polybutadiene then being preferably -liquid and functionalized) or
polyisoprene type. A polychloroprene (Neoprene AD10, from DuPont, 5
USA) may also be used. A functiondlized polybutadiene, such as Hycar
VTB 2000x168 (with vinyl terminal groups), by itself or as a blend with a
nonfunctionalized polybutadiene, such as 10 Hycar CTB 2000x162
(Gar6xy| terminal Yroups) (kome Emetald Petformanee Materisls (EPM)the

prag)@gﬁg@hén@him USA) mayrke used) This:compenent (ghds:  rveing
favpé | éJresent in an §mourg of 15 Qetween 4Zaen Og/% pref%rably) rene
between 6 and 15%and more preferabl%/obeaf\"i"v"éengs nd 1.2%% by welght
in“fe® comdpodifiory acdraify o the iNVERONE "Ehé el ative PFSFortioHs OR T -
thesblpckia20 edpolymerfetastomer blend are between 4/1 and 1/1,
preferably about 2/1, by weight in the composition. The composition
according to the invention may. also contain an acid monomer such as an

atid moromerihat ‘75 €an BE pBRHiet 28y freePaditals® Rnow irfthe T F
ar{ 60thedainsaturated-canbydxytie acid; malgic acids jcrotonicidacid, L £ or as

'S;QDBM@ agid-and:fumaric.acid fype. | Methacpyic acid on aerylic agidhis s

ferredC %TBSO(S) p&smon acqgrdln to IEhe mvenélon ma aIs

CaL glmlng I Cm
OHtain, iri spreferre emb iMents Ieast“one ddditicha cBmpour%"‘"

cﬁ@“@?ﬁﬂf@m acufingrexcereratbita rrh@érogy modifier andan adhesionl 1<,
prameter. 3:The guring ageelerator serves to promote the polymerization
and curing of the adhesive when the catalyst is added. This is a tertiary,
preferably - 8 aromatic, amine such as di-methyl Cara-toluid4ne and/or

2 Bt HRTOT dlett&rol 1 Fhe AEVIGEY MhoBifie? SBivesito Bnsarecthat of

theetween 4 and 20%, preferably betwesn & and 15% and
more preferably between £ and 12% by weight in the

composition acceording to the invention.

The relative proportions of the block
copolymer/elastomer blend are betwsen 4/1 and 1/1,

preferably about 2/1, by weight in the composition.

The composition according to the invention may alsc
contain an acid monomer such as an acid monomer that
can be polymerized by free radicals, known in the art,
of the unsaturated carboxylic acid, maleic acid,
crotonic acid, isophthalic acid and fumaric acid type.

Methacrylic aclid or acrylic acid is preferred.

The compeosition according to the invention may also
contain, 1in 1its preferred embodiments, at least one
additional compound chosen from a curing accelerator, a

rheology modifier and an adhesion promoter.

The curing accelerator serves to promote the
polymerization and curing of the adhesive when the

catalyst 1s added. This 1s a tertiary, preferably
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5 composition according to the invention has the proper viscosity, so that

it can be easily applied to the surfaces to be bonded. Polyamides such as
Disparlon 6500 (from Kusumoto Chemicals Ltd, japan) may be used. 10
The adhesion promoter is especially a-methacrylated phosphate ester,
such as the phosphate ester 2-hydroxyethyl methacrylate (Genorad 40
from Rahn AS, Zurich, Switzerland). 15 Other components, such as
niiieral fillsrs (FTORECACO3, A120812iHe phosphate) culttadiolet and/or
stabilizers:(suehyas i2:ayd.raxypbeayitriazine, Tinuvin. 400 from
Ciba-Geigy), and wax, may also be added to the composition according

20 to the invention. Free-radical polymerization inhibitors, such as BHT,

of Benzotiifrories suchs naphthogGibRE, hydfoquinehesr that  the
ethythydsoguinoneamayr dlsodetadded ¢o increase the lifetime ofitheproper
composition,, 25 It is kngwn. that structuraladhesives,are formedsfrom, two,.
components, these being a composition according to_the invention %nd a
catalyst 6 curing nd s&fing the” Adhesive. T%%ﬁé%cceo%pon%ﬁ% are “°
stored irrtwoe: 30 differéntcompartmentscanid arelmixet togethedaptiel may
time of application of the adhesive. This catalyst is a free-radical
polymerization particularly a peroxide-based one, and is initiator 35 well
known in the ar Benzoyl peroxide, tert-butylperoxybenzoate or cumene
hy&roperaXitié hvdy éspeeallybe éfosetisipreferred whigh-thecatalyses
contains-hetweend:and 40% peraxide by weights in - 9hosphate  ester

2-hydroxyethyl methacrylate {(Gencrad 40 ZIrom Rahn AG,
Zurich, Switzerland).

Other compeonents, such as mineral fillers (T10:, CaCOs,
A1:0:, zinc phosphate), ultraviolet stabilizers (such as
Z-nydroxyphenyltriazine, Tinuvin 400 from Ciba-Gelgy),
and wax, may also be addec¢ to the composition according
TO the inventicn. Free~radiczal polymerization

inhibitors, such as BHT, or besnzoguincenes such

4]
]

naphtncguinone, hydreoguincene cor ethylhydroguincne may
also be added to increase the lifetime of the

composition.

It is known that structural adhesives are formed from
two components, these beling a compesition according to
the invention and a catalyst for curing and setting the
adhesive. These two components are stored Iin two
different compartments and are mixed together at the

time cf application of the adhesive,

This catalyst is a free-radical polymerization
initiator, particularly a peroxide-based one, and 18
well known in the art. Benzoyl peroxide,
tert-butylperoxybenzoate or cumene hydropercxide may
especially pbe chosen. It is preferred when the catalyst

containg between 5 and 40% percxide by weight, in
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particular about 20% peroxide by weight. A paste containing about 20%
benzoyl peroxide is especially used. 5 The catalyst is used in a ratio From
1/1 to 1/30, preferably from 1/5 to 1/30 and even more preferably about
1/10 relative to the second componént? which is the composition

according to the invention. 10 The invention is therefore based on the fact
that the combined use of an elastomeric block copolymer of
styéne/isdpreéne/styféte type fof arf&lastoifiericblock opolymer: rpaste
centaining butadiene ef ethylenerand-ofat least one @lastomerhaving ally
I—@Qg%r_and solubility 15 parameter compatible with the Hildebrand

solubility parameters of the block copolymers used makes it possible to
obtain a composition for a structural adhesive that has an elongation at
bigek equaladortgreatertbani 70%, peeferably 90% :amd mibré preterabli 0,

20,100%,.and a tepsile shear strengthsequal.tp argreater, than,15.MPa.qr, .,

even 17 MP@&on alyminum). Th result is completely unexpected, since |
tHi& “Atihedive thusTHaS propefties gréatly SUpafior t0TRGSE 25 dedtrified 2
intthe artvMoreoventhiscadhesivesalso hasextcelienttmechanical strength
when it is used or. a composite. In fact, it is commonly found that the
mechanical st(_e{]%h values abserved on a metal are not a%vggys repeated

1 ent : 210re pgs L L T the
ona composlﬂe: The use of a composﬁlon according to the invention

tHerBfore fiake$TEpossible™d bondPmetals Jpiastics afid cortpusitésts a ©f
cemposite: And thus:-ean beiapptied drpparticular ivthe fieldrofisilo; boat sk
truck, 35 fraller construetion, Jt may ba alsg used inthe. automofiye, at
construction field or the raﬁjroaggfleld. - 10 Thus, the composition ena%Fes
atRsterial (9Be €lestomer having a Hildebrand solubllity
parameter compatible with the Hildebrand solubility
parameters of The block copolymers ussed makes it
possible to obtain a composition for & structural
adhesive that has an elcngation at break egual to or
greater than 70%, preferably 20% and more preferably
100%, and a tensile shear strength eqgual to or greater

than 15 MPa or even 17 MPa {on aluminum}.

This result 1is completely unexpscted, since this
adhesive thus has properties greatly superior to those
described in the art. Morecver, this adhesive alsc has
excellent mechanical strength when 1t 1s used on a
composite. In fact, 1t 1s commonly Zfound that the

mechanical strength values cbserved c¢n a metal are not

always repeated on a composite.

The use of & composition according to the invention
therefore makes 1t possible o bond metals, plaztics
and composites to a composite and thus can be applied
in particular in the field of sile, boat or truck
trailer constructicn. It may be also used in the

automotive construction fieid or the railroad field.
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adhesively bonded to another material, one or the other material being
especially a metal, a plastic, wood or a composite. The composition may
therefore be used in one 5 or more of the following applications:
metal/metal., metal/composite, meTalkﬂaﬁic, metal/wood, wood/plastic,
wood/composite, wood/wood, plastic/composite, plastic/plastic or
composite/composite adhesion. 10 The composition according to the
iiention istthels particudariy- advantagegusashenza material has to b be
bended t& aicompasite«1s Ihe:flexible methacrylate struetural aghesives,e

having high mechanical performance obtained with the composition
a@g(ﬁ“a}:nlg%b iﬁ%ﬁﬁl\gen%soﬁ@eﬁjéérg‘gﬁeﬁt %{?% E?%éistaangJ o Shocks a%%oq or @
viBralisHs: They Thakettpossible ¢ pfotice aihesvejoints bétieenn one
materials:20 obthe same ardifferem ¢hemicalinature; for-examplel /metal,

cpngrete, woad, ceramics, glass, ferrites, gluminym, anodized aluminym, ;-

steel, galvanized steel, stainless steel, painted metal, steel, copper, zinc,
ABS PAE & PotyesterORer S Hol<tirene, gel-coat polyester 895/ Wood,
epoxides ccamposites) glass-fiber-reinfaréed compposites ikaminates, or

hggwgéygg es.and anyypainted or lacquered material.. They may
also fill large gaps between substrates of 30 different or variable

thickness, roughness or flatness, with better stress distribution. The
fléxipility: ofthis edrpositivhthus allowsthe differential expansioniforcgdius
between-the-substrates 10, :35;be taken yproves great lengihs of several e
eters, while reducing or eliminating geometrical (angle, roughness,
%ﬁ%ﬁg)qdéf%c?s. “Cﬂ%?‘ﬁé applications and activity sectors involved

The <flexibie methacrylate structural adhesives having
high mechanical performance chtained wlth the
composition according to the invention are resilient
and resistant to shocks and vibrations. They make it
possible to produce adhesive “Joints between materials
of the same or different chemical nature, for example:
concrete, wood, ceramics, glass, ferrites, aluminum,
anodized aluminum, steel, galvanized steel, stainless
steel, painted metai, steel, copper, zinc, ABS, FVC,
polyester, acrylics, polystyrene, gel-coat polyester or
epoxides, composites, glass~-fiber-reinforced
composites, laminates, honeycomb structures and any

painted or lacguered material.

They may also fill large gaps between substrates of
different or variable thickness, roughness or flatness,

with better stress distribution.

The flexipility of this composition thus allows the
differential expansion forces between the substrates to
be taken up over great lengths of several meters, while
reducing or eliminating geometrical {angle, roughness,

flatness) defects.
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comprise, in particular: Bonding of reinforcements, rails, frame structures,
5 beams, stiffeners, panels, partitions, fasteners, supports, body
components, reinforcing brackets, inserts, cylindrical and conical
components, hinges, frames, etc.;"bc}ﬁdiﬁg with lamination take-up on
partitions, bonding with filling, requiring high 10 mechanical strength;
especially bonding of any bonded structural or mechanical component
front the folleWhig: Fieldss shipgbdilding Cadtdirative, fflifdeti Gand 1nvoived
infragtrucidre) ;aeronautical,Jagrospace, electronic, electromechanical
and domestic electrical equipment, 15 military structures, indicating (and
advertising) signs and panels, urban furniture, exterior joinery (windows,
%nd&ﬁh%%%?ﬁﬁfﬁo%rs alrFEi—da?age Td66te), winguctures,
machires, cm’ttaiﬁéiesweeﬂgineermgnesHmpturasM|nﬂasBucturéas*rene s,

(espesially.suspensien 20 bridges, offshore oil plattorms and airgraft -y o« o |

hangars), construction and fastening, curtain walling and solar panels.

Exanipies 125 T%e@%hﬁé&bemllllfsqpajt&?ﬁel figh Without "n9es:
réstricting thesscope théreof! Example thraw materiats @sed amdce-up  on

methedelogy sThe fallowingcompongnts yere used: 30#@%&9@@%@ high
ester monom;r (2): methyl methacrylate, (MMA): acrylate ﬁ;}er monomer, . ,
() Tatityiméthactylate MA?ZSE efb Tﬁ* Xyl acry ate'(2

cEpalyriet (B): KP&%OW@%@@{KP&%OWP@W@)v 35 S@S ce—'b@lyr’"ﬂ‘éiL tepring
Kratend21102 {Kraton Bolymers)y pr SiBS«wepolymsr (c)rKiaten MD6455nd

(Kragqn, Polymers)., U”“‘QQ?%%%WQf'aStg'l‘f&é@aE'éf,Car(Q VIBronic,
2000X168 (EPM, U )
ectrommcnaBLCd and domestic eiectrlwal eguipment,

military structures, indicating (an“ advertising) signs
and panels, urban furniture, exteriocr Jolnery (windows,
glazed Dbays, window doors, entry docrs and garage
doors), wind machines, containers, engineering
structures and infrastructures (especially suspension
bridges, offshore c¢il platfeorms and aircraft hangars),
construction and fastening, curtain walling and solar

panels.

Examgles

The examples below i1llustrate the invention without
restricting the scope therect.

Example 1: raw materials used and methodology

The fclliowing components were used:

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

Z-—ethylhexyl acrylate (ZEHA)};

SIS copolymer (b): Kraton D1160 (Kraton Polymers;):

8BS copolvmer {(c): Kraton D110Z2 [(Kraton Polymers): or

SIBS copolymer (c): Kraton MDedbh {(Kraten Polymers);

functionalized liguid slastomer (d): Hycar®  VTB
2000x1i68 (EPM, USA);
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nonfunctionalized liquid elastomer (d): Hycar(c) CTB 2000x162 (EPM,
USA); acid monomer: methacrylic acid (MAA); adhesion promoter:
phosphate methacrylate Genorad 40 5 (Rahn AG); curing accelerator:
dimethyl-para-toluidine (DMPT); rhedlagy modifier: Disparlon 6500
(Kusumoto Chemicals); and catalyst: benzoyl peroxide at 20%. 10 The
tests accordlng to the following protocols were carrled out - the ISO 527

SHUQ'ES thetﬂl& ek@mga;tlon at break EB and the elastic modulus or

Y Y ion W ved using a method well
gg{lg smrg glijléj}?‘kl FA% wg %h(“ee%}?fd%esgnbg Ql%%)%rtlcular by the ISO 527
cfaid, the pu BF ‘thePatPE iR eing S CORStAnSe mmffinr 28 - 4

th(eitdnsneishear strength (SS) was measured according to the 1ISO 4587

S@pdﬁr% %tﬁ%fty 202413 . alumin utmﬁsbelece%a@%utae 100u¢25 x 1.6

XT Were used, Two te t pieces were bonded to ach oth

25 %12 HTh 360 Frd), 26 Wit St BAGSE Gt
thickness of about 200 to 400 pm. The force needed to break the
adhesive joint wasthen measuredby:=pulling:on the two test pieces; and
- the tensile peel strength (PS) was evaluated 30 according to the ISO
14173 standard. Aluminum test pieces measuring 100 x 25 x 1.5 mm or
galvanizéd steel 2esPSpecimensmedsaring Lo 25%0. B TAMAVEreSusE§r
these:teing dended with an overlap of 75 x 25 mm and an adhesive joint

thmkne5§oﬁ§99u%§%0§55'géémdard was used to carry out the

tests for measuring the tensile strength T3, the

elongation at break EB and the elastic meduius or
Young's modulus YM. The elongation was observed using a
method well known to those skilled in the art described
in particular by the ISO 527 standard, the pull rate of
the adhesive being a constant 50 mm/min;

~ the tensile shear strength (85) was measured
according to the IS50 4587 standard. Briefly, 202473
aluminum test pieces measuring 100 x 25 x 1.6 mm
(L x W x T) were used. Two test pleces were bponded to
each other, the overlap area beling 25 x 12 mm (300 mm?)
with an adhesive Joint thickness of about 200 to
400 yum. The force needed to break the adhesive joint
was then measured by pulling on the two test pieces:;
and

- the tensile peel strength (PSS} was evaluated
according to the IS0 14173 standard. Aluminum test
pleces measuring 100 x 25 = 1.5 mm or galvanized steel
test specimens measuring 100 x 25 x0.8 mm were used,
these being bonded with an cverlap of 75 x Z5 mm and an

adhesive joint thickness of about 500 um.



Results Specimen , 123456 MMA 54 54 54 54 54 54 Kraton 21 21
D1102 Kraton -- 21 21 -- - D1160 Kraf on 21 21 MD6455 VTB 10 10 10
10 10 10 2000x168 2ZEHA5--5i--5--iauMA--5-55 MAA.55j5
Genorad 333333 40DMPT 11111 Disparlon _ 1 6500 Total (by
100 100 100 100 100 100 weight) The specimens tested contained the
block copolymer (b) 5 or a block copolymer (c) according to the invention
stomer (d). The results obtained were the following: Specimen
12356 SS(MPa)on 22 19.121.118.120.321.8 aluminum PS (N/mm)

orshadikd8 20.5 112.0 16.4 14.3 alumirum PS (NAnm) on 89 12.9 17.2

17.0 18:8 16.7 54 54 54 54 54 54

Kraton 21 21 —— - [ —
D110z

Kraton - - 21 21 - -
D16l

Kraton - —— —— —— 21 21
MDed5Eh

VTB 10 10 10 * 10 10 10
2000x168

2EHA

)
|
!
[
H
i
o
!
!

LauMi -

MAA

LR
Larnton
{{ i in

Genorad
40

DieT

'.J =1
e
po it
b e
bt | e

Disparlon
6500

Total (by 100 100 100 100 160 10¢C
welght)

The sgpecimens tested contained the block copolymer (b)
or a block copolymer (o) according to tThe invention

with an elastomer (d).

The results obtained were the fcllowing:

[ Specimen 1 2 3 4 5 &
S5 {MPa)
on 22 19,1 211 18.1 20.3 21.8
aluminum
PSS (N/mm)
on 12.4 13.8 20.5 12.0 16.4 11.3
aluminum
PS (N/mm)
on 8.6 12.9 17.2 17.0 1G.8 16.7
galvanized
steel
TS {(MPa) 12.4 14.0 9.4 10.2 11.5 11.3
BB (%) 43.2 53.2 50.2 50.8 88.0 6G. 1
YM (MPa} 268 | 295.7 172.8 | 185.4 181.2 i 193.6




galvanized steel TS (MPa) 12.414.09.410.211.511.3 EB (0) 43.253.2
50.2 50.8 88.0 66.1 YM (MPa) 268 1295.7 1 173.8 1. 85.4 181.2 193.6

10 - 14 These results demonstrate that the presence of only two

elements chosen from (b) , (c) and (dy make it possible to obtain a good
tensile shear strength on aluminum, but an insufficient elongation at

break, this being 5 less than 100%. Thus, other compounds were tested:
Spetiferf F76'9 10 RIVIA 54150-2 50254 tiateh s S D0 2° Kratony1 6w o
18 2623160 b &Kratonom S 16 MD6430YTRII0 AQKO 10: 2P00x168 «
ZEE'AC?\;;%%% g 5%5%'\/'/%&%%@%%%55 Genorad 3 33,3 40 MP T,

11 Disparlon11 L] 6500 Total (by 100 100 10 100 Wel ht 10
Tlﬂege SPecimens CohtHiRgd a bEtPbiehtof compoaRds:: o bem

5 less than 100%.

Thus, other compounds were Tested:

Spacimen | 7 8 @ 10
MMA 54 5C.2 50.2 54
Kraton 5 - - 5
01102
Kraten 16 le i6 -
plle0
Kraton -— 5 > 16
MDE4SS
VTB 10 10 10 10
2000x168
2EHA 2.5 2.8 5 2.5
LauMA 2.5 -- 3.8 2.5
MAZ 5 5 5 5
Genorad 3 3 3 3
40
DMPT 1 1 1 1
Disparlon 1 1 i 1
6500
Total (by 100 100 100 160
weilght)

10 These specimens contained a mixed blend of compounds
{(by, {c} and (d}, specimern 10 being a new specimen in

which compound (k) was absent.
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(b), (c) and (d) , specimen 10 being a new specimen in which compound
(b) was absent. - 15 The results obtained were the following: Specimen 7
8916 SS (MPa)on 18.120.5 21.2 24.3 aluminum PS (N/mm) on 15.8
17.3 18.0 9.6 aluminum PS (N/mm) o25.1 5 16.2 _5.7 lgalvanized steel
TS (MPa) 10.4 9.6 10.2 10.0 EB (~) 112.6 251.0 205.7 26.1 YM (MPa)
182.2 95.7 143.5 166.3 is clearly apparent that the combined presence of
5 gt gGtiehts th)O{8)ahtb@) enablessn éxceliert tensile shear strength
to be maintained while obtaining an unexpected effect on the elongation

at Bgesdcifeldasticity), wiich then beconges greater thare100%. 10 It shauld
alsodoe moted that the observed peel strength and tensile strength results
are madntained. Newspetimens wergitested: SpecimenZ7 11 13 8 12114
MMA 154 64:55.7 50.2 60.2 55.7 Kraon5 7 --- D1102 Kra Lon 16 16 23
1 £6 16:231rD1160 Kraton MD6455 VTB 10 10
on 15.8 17.3 18.0 9.6
aluminum
FS (N/mm)
on 25.1 17.5 i6.2 15,7
galvanized
steel
T5 (MPa) 10.4 5.0 10.2 10.0
EB (%) 11206 251.0 20h.7 26¢.1
YM (MPa) 182.2 85.7 ' 145.5 1e6.3

components by, (o) and {c) enables an excellent
tensile shear strength to be maintained while obtaining

arn  unexpected ffect on the elongation at Dbreak

1
i

(elasticity), which then becomes greater than 100%.

It should also be noted that the observed peel strength

and tensile strength results are maintained.

New gpecimens were tested:

It is c¢learly apparent that the combined presence of

Specimen 7 11 13 8 12 14
MMA 54 ' 04 857 50.2 60.2 55,7
Kraton 5 5 7 —- — o
D1102
Kraton i6 16 23 i6 16 23
D11&0
Kraton - - -= 5 5 7
MDE45E
VTE 10 - -- 10 -= -
2000x168
2EHA 2.5 2.5 2.2 8.8 8.8 4.3
LauMA 2.5 2.5 2.1 -- - ——
MAR 5 5 5 5 5 5
Genorad 3 3 3 3 3 3
40
DMPT 1 1 1 1 1 1
Disparlion 1 5 1 1 1 1 1




2000x168 2EHA 2.52.52.28.88.84.3 LauMA25252.1 MAA55555
5 Genorad 333333 40DMPT 11111 L Disparlon11116-6500
Total (by 100 100 100 100 100 100 weight) These specimens confirm the
importance of the presence of corﬁp&%d’(d). It should be noted that
since compound (d) was present in an amount of 10% by weight in the 5

Aranacitfian-—far-ernaniea Zoaneal Q.+~ vl Af thic - nrnorerantasoiriac
UIII%U%UUII LA¥J] D[JCL;IIIIC IS 17 Aarfa Qj, trrc vwiTon ur o pulttimayt wds
a,ddeap*o the-methyl-methacrylate—{specimens-tiand-12)-or-gistribted
Toral toy. - PoU 0 100 100 L 400
partiall ,ov§—:"r the monomer and compounds (b) and (c) ; whilé maihtaining
59 len ,@nt...m toitial A rtiane foxnantrma~ane 10 and 1A\ 110 -TFThae-fallevawina
L] TTAATTIUTTT itrar prupurtiurisS (SPeuimeTris o anmu 1=, ITUTTicTonownty

results were obtained: Specimen 7 11 1218 13 14 SS (MPa) on 18.1
18:3:16.8 20:5- 24n16.8 calamirum RS (Npw:emd5.8049 412173429 ce

5,4- aluminum. PS (N/mm) o 1.3 6. 1.4.9 8.7, galvani R
steel J#%‘ %1&%1%? 10.%\)I 7 5%9%%32‘1]14&1 7 EB 3095 ?%102 %%7.033%625{%%2.6 .

was present In an amount S
4 ¥

% by welghit in the
5 compesition feor specimens 7 and &, the whole of this
vercentage was added fTo the methyl methacryvlate
{specimens 11 and 12) or distributed partially over the
monomer and compounds {k) and (), while maintaining

the maximum Initial proporticns (specimens 13 and 14).

10
The following results were obtailned:
Specimen 7 i1 12 8 13 14
53 (MPa)
on 18.1 18,3 16.8 20.5 24.3 16.8
aluminum
PS (N/mm}
on 15.8 7.9 4.9 17,3 i2.9 5.4
aluminum
PS (N/mm}
on 25.1 11.3 6.9 17.8 14.9 8.7
galvanized
steel
TS (MPa) 10.4 7.7 5.8 9.6 6.4 4.1
EB (%) 112.6 7.0 31.5 251.0 12.0 49.0
YM (MPa) 182.2 | 213.7 63.0 1 95.7 154.2 25.4
These results demcnstirate the importance of the
15  presence of compound {d} 1In order To obtain an

elongation at break greater than 100%.
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YM (MPa) 182.2 1 213.7 63.0 95.7 154.2 25.4 These results demonstrate
the importance of the 15 presence of compound (d) in order to obtain an
elongation at break greater than 100%, - 17 - Other formulations were
also tested: Specimen | AB C D E"MMA 52.2 54.2 56.2 52.2 50.2 Kraton
1616116 16 16 D1160 Kra-on55555 MD6455 Hycar VTIB86 405
2000x168 Hycar CTB1 00 0 8 2000x162 2EHA 8.8 8.8 8.8 8.8 8.8 MAA
5% 5%~ TG BRGrat 3 3783840 DMPT £t ¢ Disparion 1 11 6500
Total (by 100 100 100 100 100 weight)' I The following results were

olgpmetnsmSpecimen AB CB E SS (MPa) on 2112 22.6 24.&15.6 17.3
alumpum PS (N/pimyoni18:0., 77.0/23::13.5 23.62aluminum®P$S (N/mm)
Kraton 1¢ 16 16 16 16
D1160
Kraton 5 5 5 5 5
MD&645h5
Hycar VIR 8 & 4 0 5
2000x1068
Hycar CTB | a 0 0 8 5
2000xl162
2EHA 8.8 8.8 8.8 8.8 €. 8
MAL 5 5 5 5 5
Genorad 3 3 3 3 3
40 j
ODMPT 1 1 1 1 L
Disparlon 1 1 1 1 1
6500
Total (by 100 100 100 100 100
welght)

The following results were obtailned:

Specimen Z B i c D E
S5 (MPa)
on 21.2 22.6 24.0 15.6 17.3
aiuminum
PS (N/mm)
on 18.0 17.4 23.86 13.5 23.6
aluminum
PS (N/mm)
on 7.7 15.¢8 15.0 8.5 10.0C
galvanized
steel
75 (MPa; 12.8 10.9 12.1 7.3 7.9
EB (%) 138.7 | 92.9 7101 35.3 1086.0
YM (MPa) 221.9 | 212.4 224.1 156.6 136.¢
Adhesion to a composite:
The Dbonding test was carried out by adhesion of

galvanized steel to a polyester gel-coat.

The adhesion gquality was rated according to the

following convention:



on 17.7 15.8 15.0 8.5 10.0 galvanized steel TS (MPa) 12.810.9112.1
7.37.9 EB (0) 138.7 929 71 r1 35.3108.0 YM (MPa) 221.9 212.4 224.1
156.6 136.6 Adhesion to a composite: The bonding test was carried out
by adhesion of galvanized steel to a b%ly'éster ge_-coat. 10 The adhesion
Quality was rated according to the following convention: 18 - +++:
excellent ++: good +: moderate poor 5 Specimen Galvanized
steel/potyesterc§ekeodtadhesion 1j++ a5 6 8+/9 1r 11 /++ 12, + 13
14 1t may be sgencdhat the adhesion to a composite is very satisfactory in
the case of the compasitions according to the invention. - 19 -

- poor
Specimen Galvanized steel/polyester
gel-coat adhesion
1 +4
z +o
3 +4 /=t
4 -
D Fo At
o -
7 et
3 + /4
9 ok
16 +
11 + /4
1z +
13 -

-
iy

It may be seen that the adhesion to a composite is very

satisfactory in The case of the compesiticons according

To The invention.

i}
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CLAIMS i. A composition that can be used in a structural adhesive,
comprising: 5 (a) at least one methacrylate ester monomer; (b) an
elastomeric block copolymer containing styrene and isoprene; (c) at least
one elastomeric block copolymer é”or%t%in"i“ng styrene and butadiene or
ethylene; and 10 (d) at least one elastomer chosen in such a way that its
Hildebrand solubility parameter is compatible with the Hildebrand

solubility parameters o the block copBffers used.' 52. The

composition as claimed in claim 1, characterized in that said one
elastomeric blogk, copolymer () is chgsern from.a styrene-butadienez., ;21
styrene copolymer (SBS) and a styrene- isoprene-butadiene-styrene
cOpOGATEY (SIS DB THé' composition as claimed in either of claims 1
and 2, characterizetcinthatsaidretastemey (d)tis chosen framomner;
polybutadigne and palyisoprgne-. 25 4..hhe-gompasitian,as claimed in oper, 4
of ¢claims 1 to_3, characterized in that it comprises between 4 and 20% of
sgiﬁyéggt%mae@o(df‘639%%%1%.’ The composition as claimed in one of claims

1 to 30 4¢charscterized %y thak tdmprises belgear 15 ahdc25%sfisaidme -
elastameric blockicppehumer(h)/said: glastemeric blockicopelynery(c)
mixture k?&yvei%m. %@Ehs%co&%osg@gs%soggimecghigsoenlg of claims 1 to 3‘§ay
5, characterized in that it also comprises at least one a'cryjla'te ester
mordmer if whichthe atdshoFparthas Bt Yledst oMddirear cifairr6Farieast-©
6carbon-atomsi(e)ie20: 7 The tompositionas:claimed-in cadimtG;e block
ct&@'gg'@}ggggn that said one acrylate ester monomer

2. The compesition as claimed in claim 1,
characterized 1in that said one elastomeric block
copolymer  {cC) ie chosen ZIfrom a styrene-butadiene~
styrene copolymer (SRS and a styrene-

isoprene~butadiene~styrene copolymer (SIBS).

3. The compesition as claimed in elther of claims 1
and Z, characterized in that said elastomer (d) is

chosen from polybutadiens and polyisoprene.

4. The compogition as clalmed in cone of claims 1 To
3, characterized in that it comprises between 4 and 20%

cf said elastomer (d) by weight.

5

The composition as claimed in one of claims 1 to
4, characterized in that if{ comprises between 15 and
25% of sald elastomeric Dblock copolymer (b) /=said

elastomeric block copolymer (¢ mixture by weight.

o. The composition as claimed in cone cof claims 1 to
5, characterized in that 1t alsc comprises at least one
acrylate ester monomer in which the alcohol part has at

least one linear chain of zt least © carbon atoms (&),
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(e) is a methacrylate or acrylate monomer. 5 8. The composition as

claimed in either of claims 6 and 7, characterized in that it contains a
mixture of two acrvlate monomers (e). 9. The composition as claimed in
one of claims 6 to 10 8, characterize th that it comprises less than 10%

by weight of acrvlate monomer (e). 10. The composition as claimed in

one of claims 1 to 9, characterized in that it also contains at least one 15
additionahéomp6GHtP elieserPfiom &éuring-accelérator, atheoldgy ™ ©
medifiercan adhesion prometer andian acid menamer.dleEhe combinede -

use of an elagiomeric block copalymer..20.containing styrene and

isoprene, 0_" at least ohe elastomeric block copolymer containing styrene
and butadiene or ethylene, and of a functionalized liquid elastomer
chosen irsuchanway thatdts Hildebramdnsolubility parametepis claims ©

campatible with.the Hildebrand;25 soluhility parametersof sgidyi xcure of
elastomeric block copolymers for the preparation of a composition that

caff Beliget-ds § Jfuctifaradnesive having an elongation at break equal
to or greater than 70% and a tensile shear strength equal to or greater

than 15 MRa 3ogibalumioem 2. Jheiuse-of arcopiposition,asglakmed o
inyone.of, claims .. (0.1 fof thg,adhesion gf gne;material o, angther ;. oy
material. N i

welght of acrvlate monomer (e).

10. The composition as claimed in one of claims 1 to
9, characterized in that it alsc contains at least one
additional compound chosen from a curing accelerator, a
rheclogy medifler, an adhesion promoter and an acid

monomer.

11. The combined use of an elastomeric block copolymer
containing styrene and ls=zoprene, of at least one
elastomeric block copolymer containing styrene and
putadiene or ethylene, and of & functicnalized liguid
elastomer chosen 1n such & way that its Hildebrand
solubility parameter iz compatible with the Hildebrand
solubility parameters of sala elastomeric Dblock
DY

copolymers for the reparatlion of a composition that

can be used as a structural adhesive having an
elongation at break egual to or greater than 70% and a
tensile shear strength equal to or greater than 15 MPa

on aluminum.

12. The use of &a composition as claimed in one of
claims 1 to 10 for the acdhesicn of one material to

ancther material.



