1 COVPCSI TI ON FOR A STRUCTURAL ADHESI VE The present invention rel ates
to the field of structural adhesives, in particular acrylic
structural 5 adhesives (based on acrylaﬁes or on nethacryl ates), and
to their applications. Structural adhesives are a good alternative to
t he ot her nechani cal techni ques for bonding together two 10

materi al s, such as neteMposITpbRSFORSA SWRECTYRABCADHESEWE force
distribution is better by adhesive bonding than when alternative
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bonding often makes it possible to operate faster and

15 also exhibits the advantage of ©providing better
insulation against external elements (dust, moisture)

than mechanical technologies.

Structural adhesives are thus used in many industrial
20 fields, including for the adhesive bonding of

composites.

Structural adhesives are composed of two elements,
namely a catalyzing element which is used to carry out
25 the polymerization of the other element, a resin which
comprises monomers. There thus exists three types of
two-component adhesives (epoxy, polyurethanes and
acrylics), according to the nature of the monomer

present in the resin.

30
Acrylic adhesives are particularly advantageous, in
particular in terms of polymerization profile and of
possibility of being used on surfaces not prepared
beforehand.

35
However, the results of the adhesive bonding of

composite materials with these adhesives may prove to

exhibit performances infericr to those obtained with



epoxi de adhesives, in particular for the conposites manufactured in
cl osed nolds. Mention may thus be nade of RTMs (Resin Transfer

Mol ded), SMC (Sheet Mbol ded Conpounds, pLepregs based on sheets) or
pul trudates 5(pol yester/glass fiber conposites). RTM conposites are
obtained by a process of nolding by injection of polyester resin onto
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attachment defects by migration to the surface.

Mention may also be made o©f the teaching of
WO 03/040248, which gives a very sound restatement of
25 the difficulties in producing adhesion of
(meth)acrylate-based adhesives to composites such as
RTMs, in particular due to the presence of plasticizing
agents (such as dibutyl and/or diisobutyl and/or
dibenzyl phthalate) in the catalytic composition
30 (comprising the polymerization initiators). The
plasticizing agents may thus migrate into the material
to be adhesively bonded or may extract certain
compounds therefrom, such as inhibitors or mold-release
agents, which penetrate into the adhesive interface.

35 The adhesiveness may thus be greatly reduced.

WO 03/040248 proposes to solve this problem by the

formulaticn of a specific (meth)acrylate resin.



The probl em of adhesive bonding on a conposite is that 15 of not

obt ai ni ng adhesive failure in the event of nechanical stress. It thus
instead relates to obtaining at least failure of one of the two
parts. The properties of the adhesive for this tensile shear 20
strength can be determined by a test based on standard | SO 4587,
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The properties of the adhesive for this tensile shear

20 strength can be determined by a test based on standard
ISO 4587, using two RTM test specimens. The aim is to
find a tensile shear strength of greater than 2 MPa,
preferably of greater than 2.5 MPa and more preferably
of greater than 3 MPa, on the basis of this test.

25
In fact, adhesive failure reveals an attachment defect
of the structural adhesive on the RTM which risks
initiating detachments brought about by infiltration of
water, heat shocks, vibrations, and the like. Numerous

30 motor vehicle body work parts are made as RTM and have
to be structurally bonded adhesively without any
attachment defect.

This catalyzing agent comprises free-radical
35 polymerization initiators and is added to the resin
comprising the monomer agents in order to initiate the
polymerization thereof, thus providing the cohesive

joining of two materials.



p- ( 3, 4- Epoxycycl ohexyl )ethyl tri et hoxysil ane, sol din 20 particul ar
under the nanme Coatosil 1770 (Mnentive Performance Materi al s,
Wlton, CT, United States), is particulgrly suitable for use in a
conposition according to the invention. 25 Use nay al so be made of
functional epoxysilane oligonmers, such as CoatGsil MP 200 cross
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25 Use may also bpe made of functional epoxysilane
oligomers, such as Coat0Osil MP 200 cross linker

{Momentive Performance Materials).

The epoxidized silane is generally between 1 and 30%,
30 preferably between 5 and 20% (by weight) of the

composition.

The use of an epoxidized silane (epoxysilane) in a
composition according to the present invention makes it
35 possible to significantly reduce +the presence of

plasticizing agents in the composition.

In fact, it 1is possible to thus obtain compositions



| naparti cul ar embodi nent, t heconposition additionally conprises an
epoxi de resin (or epoxide resin). Such agents are described in the
art, in particular in WO 2003/097756. This epoxide resin is 5 present
in an anount of between 10 and 60% (by Weight) in the conposition,
preferably between 15 and 45% and nore preferably between 20 and 30%
The term " epoomphel s 88§ nlegovehanalbar gé puabedcabih@ eorpaunds, Sid’rhe

particular o oxi gI cryI t sph noI

di gl yci dyl eﬁ%grj v%% ‘tyclo exenée/ (){9%%0?&{% 4- ecacoo%%%cq ohgcxyl nettkhyl
3, 4- epoxycycl'lrwﬁerxmaq’»mlyia% eleepoklpanr é886) Aodekdcsvespdessphdrol
novol acs, or;@poxjde; £gsi NS, Hase@son 1%? BisSiRpaNnol oA O ha aﬁ%%’i’%s

which can be used in the conposition of the lnvention are mention

in WO 2083/ ;FErse, T eltt?§mpre1f%‘-'r~°ab[t§‘apo We 19quitd epRRrERtPedi e
based on 20 ddnghhedidlg Achwhighpear elinhiali wely sﬂ@%pﬁpihgecdd‘tamlng
particul ar hjsphenol A diglycidyl ether. The conposition according to
the inventiofi 'Ued T nduce the pol ynerization of a (meth)acrylic
resin, 25 that is to say a resin based on acrylate or nmethacryl ate
monomer s (which £an. be &’J_Péé‘i ngglim E%EEH&hC?}a&QQa%ra a'w%(i'io'kﬁa%%
of met hacryllc or acry Ic ac R osi tion accor

i nventi 6 i ssqerfer adnsUsedid ked atliro (ttisye v @lnirve) Ténfus30 ILtl ti¢ 1230,

preferably ofy k5 ity 1: %%en%orewﬂféﬁer%@dkﬁg'|k1§Hpro%ﬁ@Bt%@ﬁu%1H% .
wWith respect to said resiin (1 part of the conposition accordi

the inventi GIPMROHRdGd A0 PEFTENbI 18 he1F eZPAID - 3BDLA &gﬁp f@lalned

embodi ment , dses l}Se nadepofogadié| | dges CONPheskbgla eamparddreatd any
cont ai ni ng thcglr?o nerizable resin ang} anot her conppartment cont ai ni ng
1 01T fac M

t he conposi t9 ot ngP T ot hEST ne PeRfE p%?‘f% ag grgene
m xed alb5t helytdrr@eo:foxjsh:, I re ornderegten, ni tsuate e Folbyroerll zgEiroxy -
This m xtur d S th 0zzl I
system nakeg)e%ntszot)a(}};ézl brg 'tto%q%e;ﬂel%ﬂ tp%tr#ogia;ﬂe)ﬁegoa&% ad%ergl \%e l?rt;gglg 5
appl i cat i on hwHicEenoxigdrant ageets f ofS| ar geelslenl e afditivdat i ofetone

Thus, after H}?c?ﬂd%&rtdi&dém prodyshs.a e ek both o'*xujéfr?icces tt@nketion
assenbl ed areé coated. with the adhesj ve Sésteg}@and the surfaces are

pl aced in cdmEct Ith of8<BndtheroPabt sieRE epetem 9 £h&ompound
presentagi orzoaipd iusierOfl {HEteh )acrom i adhiesi \wes d8 felyl kirowride t he
art. It is described in particular in WO 03/097756 (which refers to
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preferably between 5 and 40% by weight and most

U)

25 preferably between 10 and 20% by weight. In a preferred
embodiment, the composition comprises approximately 20%
by welght of the polymerization initiating agent. The
preferred agent 1s benzoyl peroxide. If it 1is desired
to slow down the polymerization rate in order to

30 increase the duration of application of the adhesive,
use may be made of the order of 10% by weight of
polymerization initiating agent. The composition
according to the invention can also comprise fillers,
in particular inorganic fillers, such as silica,

35 calcium carbonate or titanium oxide.

It can also comprise stabilizing agents, thickening

agents, defoamers or coloring agents.



The resin thus conprises (neth)acrylic nononers. In a 20 preferred
enbodinment, it is a nmethacrylate nononer. Preferably, a nethacrylate
nononmer is chosen in which the al cohol part exhibits a short |inear
chain (that is to say, a chain having ofne or two carbon atons). Thus,
the preferred nononers are nmethyl methacrylate and 25 et hyl
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there to be Wh 20fUR9 1 Hereof of between 8 and 10% 20 when the resin
conprises a mxture of these esters. In this case, it is preferable

for each to be present at 5% at nost.
It is preferable to use ligquid epoxide resins based on

20 bisphenol A, which are relatively inexpensive, in

particular bisphenol A diglycidyl ether.

The composition according to the invention is uséd to
induce the polymerization of a (meth)acrylic resin,
25 that 1s to say a resin based on acrylate or
methacrylate monomers (which can be obtained by
esterification of an alcoheol and of methacrylic or
acrylic acid). The composition according to the
invention 1s generally used in a ratio (by wvolume) of
300 1:1 to 1:30, preferably of 1:5 to 1:30, more preferably
still approximately 1:10, with respect to said resin
(1 part of the composition according to the invention

is mixed with 10 parts of the resin).

35 In a preferred embodiment, use 1s made of cartridges
comprising a compartment containing the polymerxizable
resin and another compartment containing the

composition according to the invention. The two parts



The resin can al so conprise other nononers, such as 25 acrylonitrile,
met hacrylonitrile or styrene. The resin can also conprise an

el astoneric bl ock copolynerconprisingstérene(in particul aran
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Thus, use I%ﬂjf%rag¥”y ma'methaCrylate monomer is chosen in which
the alcohol part exhibits a short linear chain (thattls
to say, a chain having one or two carbon atoms). Thus,
the preferred monomers are methyl methacrylate and

25 ethyl methacrylate.

In another embodiment, the alcohol part exhibits at
least one ring, which may or may not be substituted.
Thus, in this embodiment, the monomers can be chosen in
30 particular from tetrahydrofurfuryl methacrylate,
phenoxyethyl methacrylate, isobornyl methacrylate,
glycidyl ether methacrylate, benzyl methacrylate,

cyclohexyl methacrylate or trimethylcyclohexyl
methacrylate.

35
Mixtures of these esters <can also be used. The

percentage by weight of (meth)acrylate monomer in the

resin is preferably between 20 and 80%, more preferably



35 of el astoners of pol ybutadi ene honopol ymer (which is then chosen
preferably liquid and functionalized) pol yi soprene honopol yner or
pol ychl or opr ene honopol yner type. ngy al so be nade or

but adi ene/ acrylonitrile 10 copolynerel st oner swhi chi nparti cul arare
functionalized. The functional groups are carried by the term nal

c(:g%ior;)s and tkﬁ@ixf\ﬁﬂ@t Bﬁagincgr 08ps mr@whpﬁ@ffﬂamfd sarelcafhaxyh2 Sso

, am or net hacryl ate or eppx roups. e
hmy thus. be Tfte biSa SRR BIATS DGt horS b i whey Soetods s o
VTB 2000x168 (vinyl endings), alone or as a blend with a

pol ychl or oprgne_or, f yhut adj e S prQoT™m
CTB 2000x16fﬁ?carbgkfﬁggﬁg?%gggﬁ?kaeral88% q%gﬁﬁnégﬁﬁegﬁng?F§¥sé%
(EPM, CﬁyahkﬁﬁaﬁtFapng aghyivd,atgsmstasenpaymaksdrbeviviele oheHpdrasvl

VTBNX or Kk%&ﬁ%%f@§/§CIYﬁQQ£t&hé?nCQPOE¥”§%§ktr%S@%Ewd%eB%oms
haV|ng carbﬁ&y d vinyl functional groups, and nore particularly of

Hypr oTM VTB qma@lr& 1360%33.19% ?I% sP%&F%%JE%%Y W@%v%ﬁa&%}lryl
present in afeamunglofe betavesth vl rangd B0%dnhavehdhite pr ofeftalihexyl

bet ween 6 and % t_an prefera ween 8_and 12@6
wel ght, in t%%r@o%%s.ﬁ B EECoRTrRG (BTt hEOTAERVLERS 26 Koo | 6
anount @b eMmﬂtanS|sﬁhsedembene$h®rsonﬂ35|usonpceﬁprabbe afer orthe
nore bl ock |y S S oy | ek
B T L R
el ast omer miS&.ur énde@dbe@v@éna@ 1maHy (5% 1bgy ww, i ﬁnt heotal of

conposi tion,tyu&f er abhy-aPRIRXI BBEGNY c2: horfdowamer, 14 18 a%%%c1f1c
possible to have relative gro ortions of the order of ap PrOX|nateI

0.5:1. 30 THERUYHIBE ti o acEBP 4N nGOMBILRES A dMtf G ¢ ant af¥s 1ong-

conpri sesel aginrer iacpalbrerd st aar trrlcﬁkﬁ%rskﬂO\Mte&Sez@@’l@r,Sh@Men the
particles, well. knomn to a person_skill gd in_t described in

e
particular i US & % 3027997 i‘J%r%Tﬁ‘éseﬁE L ER"S5e 615
or US 6 869 mme&ma oferediof ta Baapdeéseher n'mplaastamousheblf less

preferably Ray é¥]é§§ ¥m%@yé n§§h§8%%h@tewﬁgyyg , 184 504, 21 tabl

elastonerlc core, |y based’ on t adi ené ten copol ynerize
with Styrenéquthg%dt@nbgcﬁy|@@ounglthereof of between 8 and 10%

N@ntlonﬁaylm%@ﬁlﬁh&af@§ﬂﬁd@omﬂkh§ebﬁﬁ|%m%ﬂdﬁécwfoﬁhégé EBYEeRLi Oy
of acrylonitrile/ butadiene/st

nethacrylatéﬂ&ﬁzﬁﬁ%ﬁe/é?yﬁénéy f%ragie for each to be present at

% at most.

The resin can also comprise other monomers, such as

25 acrylonitrile, methacrylonitrile or styrene.

The resin can also comprise an elastomeric Dblock
copolymer comprising styrene (in particular an
elastomeric block copolymer comprising styrene and
30 isoprene or an elastomeric block copolymer comprising
styrene and butadiene or ethylene) or a blend of

different block copeclymers.

Thus, it can comprise a styrene/isoprene/styrene (SIS)
35 block copolymer, a styrene/butadiene/styrene {SBS)
copolymer, a styrene/isoprene/butadiene/styrene (SIBS)
copolymer or a styrene/ethylene/butylene/styrene (SEBS)

copolymer. It can also comprise Dblends of these



5 (MBS), methacrylate/acrylonitrile/butadi ene/styrene (MABS) or

met hacryl ate/ acrylonitrile polyners and the bl ends of these.
Preference is given in particular to inpact-nodifying 10 particles,
especi ally inpact-nodi fying MBSs (MBS inﬁpact nodifiers). In a
preferred enbodi nent, these MBSs exhibit a | ow crosslinking of the
pol ymer for r&cﬂﬂ:dﬁlﬁl&j§0r§nd Fui hhepretecut hese sVB3sasi, N addi/tsiigs t <ing

their inpact S eferably exhibit a resistance 15 to the
cracki ng brﬁﬁj%ﬁBg f?fgé?npacts Thus, use is made in
particular of the particles of C earstrength 0301, 0303H, 0223, 0350,
0351, E920 e 40 t f.r ma
20 (Paris, aegjgéz 6]&: %% 8%‘8)&)5%%3%%3%3?%)%%% p?%f égrge Q@sﬁ% lg%
al so be ﬁade‘lt‘@ﬁplt MBI tdesast oped dnd Rets afd Hass ghivhi | @d@lfma@ly
PA, United Habesdn 110 paidd cylsr Ray alQiseln BTAND3 nAR Trfﬁ%%erably

particles can be used alone or as a mxture. Thus, in a specif

embodi ment  ICHHREN nbenenen,2 kY sWRREBT o T Wikt BLasEPIRBES block
particles (idogwlmeti{syr, 0303H or 0301) and of particles exhibiting a
PMVA shell and an acrylonitrile core (in particular D340 particles).
30 Preferably,these particles are present in the conposition in an
anount o0 béthmeene2imnda20%lme weomght i ser eheredla sy dretrweenf Snaad bHe%

by wei ght, ofc tle GauRasLhEqlLcd5 8BSl s theen ?ilo%%l(éor%frhée?@ni%%i d
nononer, such as ah acl neri ze
radi cal s kn®afdn Ithepartioilahenahkacoybheed éansbxynaé géPdPSlZ for

type, malei G @6idhify otgrl cb@ﬁu;d;ngtssowmﬁal t8e AGhShorkd B | C 3L @oﬁﬂ'&d
preferably nmethacryl’c, acid. i S al sq possible to add i sobornyl

acrylate (I SRRSS/5 3. %ya%s%y@tlﬁﬁ%@ﬂfh&@rﬁ%%ermﬂ,ﬂg is preferably

2- hydr oxypr epye reet matcryé@sw éﬁ@“@ncﬁiéﬁglik@@r eoakybmethykiaseybat e
(PGA), tetrah drofur.fur l.ate_( THEA

i sobut oxynet Iaacrﬂ”a xt uf E of oPRes8ORSHBGHGEa 7S
particul ar @lmsttamss .of HEI\/A and HPMA, can be added.

When the resin comprises one or more elastomeric block
20 copolymers (see below), the elastomer is chosen so that
it is compatible in solution with the block copolymers
used. In particular, it 1is chosen so that its
Hildebrand solubility parameter 1is compatible with the
Hildebrand sclubility parameters of the block
25 copolymers used. In particular, it is chcocsen so that
its value does not differ by more than 10% from the
mean of the wvalues of the Hildebrand solubility
parameters of the bleck copolymers used. The Hildebrand
solubility parameter is well known and is calculated by
30 the sguare root of the cohesive energy density of the
compound. The Hildebrand solubility parameter 1is
directly related to the dispersion forces (Van der
Waals’ forces) which are exerted between the molecules
of a chemical substance. Thus, use is preferably made
35 of elastomers of polybutadiene homopolymer (which is
then chosen preferably 1liquid and functionalized),
polyisoprene homopelymer or polychloroprene homopolymer

type. Use may also be made or butadiene/acrylonitrile



10 Preferably, the resin conprises nethacrylic acid, acrylic acid
and/ or HEMA. Between 2 and 10% of each of these conpounds, preferably
between 3 and 7% is added. 15 The resin according to the invention
can al so conprise at |least one additiondl conpound, such as a

rheol ogi cal agent, a polynerization accel erator or an adhesion

pronoter. 2Qx£ﬂ%4hﬂ%9'°9&@§étéﬂ@9& Seh%%%hto gyfr an gﬁtﬁcg@gg are
vi scosity of the conmposition_accord g%to the invention, in order for

it to be abl@rf@ltféqaéa]s%q@/ appei eEUEI% P22 § GRS t 8T6e SRIFELF Y ey
bonded. Use #my thernmagel ofhHohy anhdeshesBahcasoPh3pairbaps6%0Q ch5 can

(Kusunot o mcals Ltd, Japan 1.l.i ca-based veru el enent s
or equi val ghes l(lﬁ'ﬁ r@&?ef%lﬂ?f@é’]s (F@bﬂhi)f W&&enmﬁ sPFi i@; " TH il
pol yreri zat |nmtkmnatlata1 orr sEpVes goopponoteethay 30hpel premedat odn a
and the curifg a%ga at al i s.add ™I S
tertiary am ne pr erpéelr %Sl%ﬁgt‘a%ﬂgg?%ftl a%{?ham ng %ﬂ’éﬁlé vis
di met hyl - par?eﬁQﬂfﬁhfiﬁ néVlalviH/ ENAnms)(p-2 b0y | AtnAi at Faesld  wEkh may

al so be made,fy &g%&éﬁé abr\f 8l elor A\t i chu T ad %ily%t@aq%teer
is in particular a nethacgyl ated ﬁhos hate ester, suc

2- hydr oxyet rﬁHthﬁ%dBFRﬁT%t e%ﬁo%ﬁ Jré @st(EF‘rPééﬁfBr &&dwgisﬁor%ﬁﬁﬁﬁﬁlﬂa
Zurich, 1013 W ficzetdraiy) .M&Xdwelapd enemm, suchyalsogaor ganile,fi bheos

Ti 2, Ca I20 or zinc hos hat whieh W t and a-
(5 viol et radi |on %ugﬁyas Fox%}% tr Hi%he g\ﬁdﬁﬁ] u%ncttéé&
from G ba- Geﬂhgl)t)aotlrenﬁabacn}a]mralmm adde@lp@bym@esresi nreSpalcikcively
amounts of fy Qﬁrf@adégﬁlgogg y By Z\?‘irﬂnyPP Eﬂhghﬁ%élsgﬂgﬁ%@ﬂ’ 2a more

benzoqui nones h as napht hoqui roqul non
et hyl hydr oqlﬂ%ﬁﬁ@ﬂ@aﬂhl%fb@ geW@%th%@%%% ?hel PPPEEPne of the

resin. The resin can also conprise silanes. The choice is nade of
sil anes exhibiti ng vinyl, met ha%rg{l at E/ acrylate or 15 amn
functional d tafh WEFI aries FAYOFGPAY) ?%T’?%?lesmoraﬁm%r}tanQQ
Resi ns mhlcmeﬂme&méMsaddlBGHKprﬂéEghtpfp&béemeﬁmyﬂbetween 6 and
15% by weight and more preferably between 8 and 12% by
weight, in the composition according to the invention.
20 A smaller amount of elastomer 1s used when the

composition comprises one or more block copolymers.

If the resin comprises one or more block copolymers,
the relative proportions of the block copolymers

25 elastomer mixture are between 4:1 and 0.5:1 by weight
in the composition, preferably approximately 2:1.
However, it is also possible to have relative

proportions of the order of approximately 0.5:1.

30 The composition according to the invention can also
comprise elastomeric polymeric particles, known as
core-shell particles, well known to a person skilled in
the art ({(described in particular in US 3 985 703, US
4 304 709, US 6 433 091, EP 1 256 615 or US 6 869 497)

35 and formed of a “hard” thermoplastic shell, preferably
based on polymethyl methacrylate (PMMA), and of an
elastomeric core, generally based on butadiene, often

copolymerized with styrene, or based on acrylic.



invention and their applications are described in 20

detai | i nappl i cati ons\WO2008/ 080913andWD 2008/ 125521. The conposition
according to the invention is used with an acrylic resin in order to
pronot e the adhesi on of 25 substrates t'd* one another and is

particul arly advantageous when it is suitable for adhesively bondi ng

a material to a corrposite material. It is thus possible to carry out
adhesi ve bond| ngs of 30 metals, plastics or copposite materials ttﬁ]&
conposi te ns Wapp’r?cat?%ﬁgl‘é}%afhus n pEfAffeul atlin ¢

field of thanmmﬁmqnmﬁuanofoﬁlIbBe mnndehumbnnespfboabiymomHUﬂﬂie/
trailers. ed Ln,th C I

the field OE§P%%E'%¥§rq§§F e%ig%EE hdﬁ?kgg%%&h%he/?Q'%¥§aﬁgy %3§% ®14
anot her bBat efME#),, one omeéh@@H@ﬂaﬂ@ﬂ@ﬁﬁ&ﬂO@eﬁﬁglﬂdh@ﬂ&dhﬂmeﬁsuyrene
metal, a plagiigy) waed n%t@a&%%é}&f?f&ﬂ@fllghﬁoqg%%!té&@ AR

thus be used in one or other of the f ow ng applications
net al / net al B efifetfor:hefR al / conposi te adhesion, netal /plastic
adhesi on, netal /wood adhesi on, mood/plastlc adheS|on wood/ conposi te

adhesi on, od/ wood adhesi on, astic/c ite adheS|ont
D nsti of pl AN oS0l Wbt t SRtaTEe BhearFant g Hfying
systen31QCC@mhﬂmyﬂastrnspenmﬂﬁlywum@actﬁmmblﬁypﬂgtMBBbarMBG Ampaete

the adhesi on, % %%S ”pé)s' ?éff!?}_%éi“egmbgd?ﬁ{r.8ﬁ€9lg%@§e '@msfs

particul ar on ansfe 0Si nord
i nprove the @@ﬁétsutvea pépfﬂorqmﬂfelsmkmwﬁoﬁb@sm@svr@m bermiedt de

prior to thepndheskorehIbhs bl eaf geot Qﬂﬂ§£St§n0faéd§999ﬁngx§t%9%1r
and/or a cleaning stage in order to renpve the elements |iable

oppose 20 t HEHFSIYynBFF2REFDBN &rd WhPERL aF 2P bY e S at t%er&?ﬂﬁéé@c@f
t he conpgsi tes,t U aasitie ST EMResidte o ithpamdLddar the

nol d-rel ease agents). C eaning can be carried out with isopropyl

al cohol . 25 Exanple The tensile shear strength (SS) is nmeasured
accordi ng t hauspr otseolidemeuengirf r parstiandard diSOt4887hatinicles of

Clearstrength €301, C303H, €223, €350, C351, ES2C or
C859 type or Durastrength D300 or D340 type from Arkema

20 (Paris, France), the MBSs (C301 and C303H being
preferred. Use may also be made of the MBSs developed
by Rohm and Haas (Philadelphia, PA, United States), in
particular Paraloid™ BTA 753.

25 These particles can be used alone or as a mixture.
Thus, in a specific embodiment of the invention, use is
made of a mixture of MBS particles (in particular C303H
or C301) and of particles exhibiting a PMMA shell and

an acrylonitrile core (in particular D340 particles).

30
Preferably, these particles are present in the
composition in an amcunt of between 2 and 20% by
weight, preferably between 5 and 15% by weight, of the
composition.

35

The resin can also comprise an acid monomer, such as an
acld monomer which can be polymerized by free radicals

known in the art of the unsaturated carboxylic acid



brief, test specinens of conposite with dinensions of 30 100 x 25 x
1.6 M (1 x wx t) are used. Two test speci nens are adhesively bonded
to one another, the area of overlap being 25 x 12 nm (300 m®2), wth
a thickness of the adhesive seal of app]r ximately 200 to 400 pm The
force necessary to break the adhesion by 35 pulling on the two test

speci Mmens i stgukd semrglld @%@%ﬂure@roféﬁ&bnga@IdIhelm@@élﬁé”faﬁﬁ%l of
one of the t test f{g s is_|ooked for. The el ongation at break

i s observed 1 C et WL RYEY 1 Tt fcul ar by

standard | SO 527, the drawi ng rate of the adhesi ve bei ng constant and

of 50 m i . TWOCQAROSi t i Ogll&gfgpl’cl si gﬁf é&?% S‘Fryl]:.ate (IBXA),

pol yneri zat i on i ti ator aie
828(1i qubd epoxiaierestitmyl ZZW&PIhMYdlameng higlélﬁl%sldl i %MMOXYPIOPyl

0B5) 156 11 12l b0 51| NG) L ki g gent o A
A), tetrahydrofurfuryl acrylate (THFA) or iscbutoxy-
methylacrylamide (IBMA). Mixtures of these compounds,
in particular a mixture of HEMA and HPMA, can be added.

10
Preferably, the resin comprises methacrylic acid,
acrylic acid and/or HEMA. Between 2 and 10% of each of

these compounds, preferably between 3 and 7%, is added.

15 The resin according to the invention can also comprise
at least one additional compound, such as a rheological
agent, a polymerization accelerator or an adhesion

promoter.

20 The rheological agent serves to guarantee a good
viscosity of the composition according to the
invention, 1in order for it to be able to be easily
applied to the surfaces to be adhesively bonded. Use
may be made of polyamides, such as Disparlon 6500

25 (Kusumoto Chemicals Ltd, Japan) , or silica-based
pulverulent elements or equivalents (untreated fumed

silica or pyrogenic silica).

The polymerization accelerator serves to promote the
30 polymerization and the curing of the adhesive when the
catalyst is added. It is a tertiary amine, preferably
an aromatic tertiary amine, such as dimethyl-para-
toluidine, and/or 2,2’-(p-tolylimino)diethanol. Use may
also be made of Leuco Crystal Vielet (LCV).
35
The adhesion promcter is in particular a methacrylated
phosphate ester, such as 2-hydroxyethyl methacrylate
phosphate ester (Genorad 40 from Rahn AG, Zurich,



2% 50% Benzoyl peroxide as paste 40% Conposition I1: Epon 828(liquid
epoxi de resin) 20% Epoxi di zed silane(Coatosil 1770) 5% Ti tani um oxi de
20% Def oaner (Byk 088) 1% Silica(inert and Cab-O-Sil M) 14% 50%
Benzoyl peroxide as paste 40% 10 The b]e%zoyl per oxi deas paste used
conpri ses approximately 50% of benzoyl peroxide, approximtely 25% of
pl astici zi ngspgent r e ppproxi mately 25% of fillers, stabilizers and
r heol ogi cal agents.
Other elements, such as inorganic fillers (TiQ;, CaCOas,
Alo,03 or zinc phosphate), agents which withstand ultra-
5 wviolet radiation (such as 2-hydroxyphenyltriazine or
Tinuvin 400 from Ciba-Geigy) or wax, can also be added
to the resin. Small amounts of free-radical
polymerization inhibitors, such as BHT, or
benzoquinones, such as naphthoguinone, hydroguinone or
10 ethylhydroquinone, can also be added to increase the

lifetime of the resin.

The resin can also comprise silanes. The choice is made
of silanes exhibiting wvinyl, methacrylate/acrylate or
15 amine functional groups (vinylsilanes, acryloyloxy-

silanes or aminosilanes).

Resins which can be used in the context of the present
invention and their applications are described in

20 detail in applications WO 2008/080913 and WO
2008/125521.

The composition according to the invention is used with
an acrylic resin in order to promote the adhesion of
25 substrates to one another and is particularly
advantageous when it is suitable for adhesively bonding

a material to & composite material.

It is thus possible to carry out adhesive bondings of
30 metals, plastics or composite materials to composite
materials. The applications are thus in particular in
the field of the construction of silos, wind turbines,
boats or truck trailers. The systems described in the
invention can also be used in the field of the motor

35 wvehicle industry or the railrecad field.

Thus, the resin/composition according to the invention

system makes possible the adhesion of one material to



15 The two conpositions thus conprise approxi mately 20% of peroxi de.
Conposi tionl conpri sesappr oxi mat el y22%of pl asti ci zi ng agent,

wher eas conposition Il conprises only 10% of plasticizing agent
(originating fromthe 20 peroxi de sour

Thepl asti ci zi ngagent hasbeenr epl aced, in conposition I, by inert

fillers (siligsdnhand iyt epoxi,di zed Sb&angnotﬁérThﬁ&@eppéyrr%émé | G
initiating agents e used MAt the r t hacryl ate

At OFi nakl f 422 39% %1 S ool ?ﬁjéf*‘ 01180, Slaish g P@/Wﬁergrla% siggosite
copol ynmer NMpGSdy; i Kr at DhePaloppey=si thi%rEl ashomdrusVil; Haes Ghrenbee7.da%
Acrylate eStoei:rherernog%r the following applications: metal/metal
5 adhesion, metal/composite adhesion, metal/plastic
adhesion, metal/wood adhesion, wood/plastic adhesion,
wood/composite adhesion, wood/wood adhesion,
plastic/composite adhesion, plastic/plastic adhesion or

composite/composite adhesion.

10
The systems according to the invention are used in
particular to promcte the adhesion of parts to
composites obtained in closed molds, in particular on
RTM {(resin transfer molded) composites.

15

In order to improve the adhesive performances, these
composites can be treated prior to the adhesion. This
treatment consists of a sanding stage and/or a cleaning
stage in order to remove the elements liable to oppose
20 the polymerization and which are present at the surface
of the compesites, such as the RTM composites (in’
particular the mold-release agents). Cleaning can be

carried out with iscpropyl alcchel.
25 Example

The tensile shear strength (SS) 1is measured according
to a protocol deriving from standard ISO 4587. 1In
brief, test specimens of composite with dimensions of

30 100 x 25 x 1.6 mm (1l x w x t) are used. Two test
specimens are adhesively bonded to one another, the
area of overlap being 25 x 12 mm (300 mm®), with a
thickness of the adhesive seal of approximately 200 to
400 pym. The force necessary to break the adhesion by

35 pulling on the two test specimens 1s subsequently
measured. Tearing of the contact surface of one of the
two test specimens is looked for.

The elongation at break i1s observed according to a



2EHA, AtoFi naEl f 4% Acryl ate ester nmononmer HEMA, Cray Valley 4%
Adhesi on pronoter Genorad 40, Rahn 2% Aci d nononmer MAA, AtoFi naElf 4%
Pol yneri zati on accel erat or DVPT, PTE, Pergan 1% El astoneric particles
C303H, Arkenma 10. 7% Rheol ogi cal agent 5 parl on 6500, Kusunoto
Chemicals 2.5% QG her fillers

10

15

20

method described in particular by standard IS0 527, the
drawing rate of the adhesive being constant and of
50 mm/min.

Two compositions comprising the free radical

polymerization initiators are prepared.

Composition I:

Epon 828 (liquid epoxide resin) 22%
Plasticizing agent (diisobutyl 198
phthalate)

Titanium oxide 538
Millennium Chemicals

Defoamer (Byk 088) 1%
Silica (Cab-0-5il M5), thickening 2e
agent

50% Benzoyl peroxide as paste 40%
Compeosition II:

Epon 828 (liquid epoxide resin) 20%
Epoxidized silane (Ccatesil 1770) 5%
Titanium oxide 20%
Defoamer (Byk 088) 1%
Silica (inert and Cab-0-5il M5) 14%
50% Benzoyl peroxide as paste 40%

The benzoyl peroxide as paste used comprises
approximately 50% of benzoyl peroxide, approximately
25% of plasticizing agent and approximately 25% of
fillers, stabilizers and rheological agents.

The two compositions thus comprise approximately 20% of
peroxide.

Composition T comprises approximately 22% of
plasticizing agent, whereas composition II comprises
only 10% of plasticizing agent (originating from the
peroxide source).

The plasticizing agent has been replaced, in
composition II, by inert fillers {silica) and by

epoxidized silane.



1.1% 5 The resin and the polynerization initiating agent
(conposition | or conposition Il) are mxed in the ratio 10:1 (by
volune), i.e. 10 parts of resin per on 6oart of peroxi de-based agent.
10 The shear strength SS and the elongdation at break of the resin are
measured. The ATM test specinens are prepared by sanding with grain
80 and cleaning with isopropyl alcohol. Conpositionl+ Resin
Conposi t onl, Resi 99 100% adnesi ve, 100% fai Lure of Lhe  faikurg gf
t he adhesive I‘bondi Rg Urfaéétaf™. X o subst e of fhe

the resin:

Methyl methacrylate AtoFinaElf 42 3%
SIS copolymer D1160, Kraton Polymers 16%
SIBS copolymer MD6455, Kraton Polymers 5%
Elastomer VTB, Hans Chemie 7.5%
Acrylate ester monomer |Z2EHA, AtoFinaElf %
Acrylate ester monomer |HEMA, Cray Valley 4%
Adhesion promoter Genorad 40, Rahn 2%
Acid monomer MAA, AtoFinaElf 1%
Polymerization ‘
DMPT, PTE, Pergan 1%
accelerator
Elastomeric particles C303H, Arkema 10.7%
. Disparlon 6500,
Rheological agent , 2.5%
Kusumoto Chemicals
Other fillers 1.1%

5 The resin and the polymerization initiating agent
(composition I or composition II) are mixed 1in the
ratio 10:1 (by wvolume), i.e. 10 parts of resin per one

part of peroxide-based agent.

10 The shear strength S5 and the elongation at break of
the resin are measured.
The RTM test specimens are prepared by sanding with

grain 80 and cleaning with isopropyl alcohol.

Composition I +|Composition II +
Resin Resin
100% adhesive 100% failure of the
failure of the substrate of the
5% adhesive bonding adhesive bonding
surface at 1.1 MPa | surface at 3.4 MPa
Elongation at break 137.3% 130.3%

15
A Dbettiter shear strength is thus observed when the

catalytic composition comprises an epoxidized silane,



adhesi ve bonding surface at 3.4 MPa El ongation at break 137.3% 130. 3%
15 17 while maintaining the el ongation properties of the adhesive.

18 Clains 1. A conposition which can b ,ysed in a structura

adhesive, conprising a free radi cal poﬁbnerization S5initiating agent
and an epoxi di zed silane. 2. Theconpositi onascl ai medi ncl ai n,
characterizethiTe t hidintia doasg notheonrdrseata gl agdnapattngesagey ahd n
that it conpri,ses. at nost 1020% (by wei ght) of plasticizing agent. 3.

The conposit? QF%&y%ﬂzn med in either of clainms 1 and 2, characteri zed

in that the free radical polynerization initiating agent is a
peroxi de. 15 4. Theconpositionascl ai nedi ncl ai nB, characterized in
that said peroxide is benzoyl peroxide.



20 5. The conposition as clainmed in one of clains 1 to 4,
characterized in that it conprises between 5 and 40% by wei ght of
polynmeri zation initiating agent. 25 6. The conposition as clained in
one of claims 1 to 5, characterized imihat it conpri ses between 10
and 20% by wei ght of polynerization initiating agent. 30 7. The
conposition as clainmed in one of claigkailmsto 6, characterized in
that it additionally conprises an epoxide resin. 8. The conposition as
claimed in one of clainms 1 35to0 7,characterized in that it

addi tional | yl conx i gesposdrdan cwliidh ecan HO akadneirl &0 HB:-fudtural

initiating the po jzati . Q. h rylic.resin., 10 The use
as clained in cl a%%ﬁ%%i%%hrg%fléhgéégfé é?%gt rén@ll %io%ﬁ)olsyinﬁr&nzﬁtslon
used in aratio Lnitiealisy) {dynvoindedn vpdxidspedtsibarai d resin.
11. The use as claimed in claim 10, characterized in that the
conposition is used in a ratio of 1:10 by 10vol ume (one part of
conposi tion per W'$artSOBPOFESIA). 125 Thelaseeds chai medlidi™one lof
clains 9 to 11, chi@cdesizethi nid hathsai d v esideaddidd ondnlpkike  a
conprises at |east, one ot her el enent chosen froman el astoneric bl ock
copol ymer conpri ST StGr M AT SopF enB, At el GsFOMBIE Sl Gdk Most
copol yngb conpri si0fg &iywrenisgland dofitaih enieciorief ydene, an el ast oner,
an acrylate ester nmonomer in which the 20al cohol part exhibits at
| east one |inear chain of

3. The composition as claimed in either of claims 1

and 2, characterized in that the free radical

peolymerization initiating agent is a peroxide.

15
4. The composition as claimed in claim 3,
characterized 1in that said peroxide 1s benzoyl
peroxide.

20 5. The composition as claimed in one of claims 1
to 4, characterized in that it comprises between 5
and 40% by weight of peolymerization initiating
agent.

25 6. The composition as claimed in one of claims 1
to 5, characterized in that it comprises between
10 and 20% by weight of polymerization initiating
agent.

30 7. The composition as claimed in one of claims 1
to 6, characterized in that it additionally
comprises an epoxide resin.

8. The composition as claimed in one of claims 1

35 to 7, characterized in that it additionally

comprises inorganic fillers.

9. The use of a composition as claimed 1in one of



at |east 6 carbon atons, a polynerization accelerator, a rheol ogi cal
agent, an adhesion pronoter, an acid nononer, particles fornmed of a
t hernopl astic shell and of an elastonekgg core

25(acrylonitril e/ butadi ene/ styrene, net ryl at e/ but adi ene/ styrene,
met hacryl ate/ acrylonitril e/ butadi ene/styrene or

net hacryl at e/ acr ybpiidhs i 1 ecpast irek-es namrd athagickleUiRs yafe tiheselon ¥
13. The use as cl ai d in one of claijms 9 to 12 for pronoting the
adhesi on of parts®t "CHMRBSTYEES T8 Harti cular RTM (resin transfer

nol ded) conposites.
10. The use as c¢laimed in claim 9, characterized in
5 that said composition is used in a ratio 1:1 to

1:3C (by volume) with respect Lo said resin.

11. The use as c¢laimed in claim 10, characterized in
that the compositicon is used in a ratio of 1:10 by
10 volume (one part of composition per 10 parts of

resin).

12. The use as claimed in one of c¢laims 9 to 11,
characterized 1in that said resin &additionally

15 comprises at least one other element chosen from
an elastomeric block copolymer comprising styrene

and 1soprene, an elastomeric block copolymer
comprising styrene and butadiene or ethylene, an
elastomer, an acrylate ester monomer in which the

20 alcohol part exhibits at least one linear chain of
at least & carbon atoms, a polymerization
accelerator, a rheological agent, an adhesion
promoter, an acid monomer, particles formed of a
thermoplastic shell and of an elastomeric core

25 (acrylonitrile/butadiene/styrene, methacrylate/
butadiene/styrene, methacrylate/acrylonitrile/
butadiene/styrene or methacrylate/acrylonitrile

particles and the mixtures of these).

30 13. The use as claimed in one of claims 9 to 12 for
promoting the adhesion of parts to composites, in
particular RTM (resin transfer molded) composites.



