WO 2009/ 115610PCT/ EP2009/ 053332 - 1 - COWPCSI TI ON FOR STRUCTURAL
ADHESI VE  The present invention relates to the field of acrylic
structural adhesdtveslibmseal on acrylate or on 5 netheryybaded/ ek i
the uses thereof. Structural adhesives are a good alternative to
ot her mechani cal techniques for binding two materials together, such

as metals or plastics. cohpostgIbacausestRutherhar 86ndkstEi bution is
better with bondi ng than when alternative techni ques such as riveting

or welding are used. In addition, the use of bonding often makes it
possi bl e to Wor kpmesent apirdientiand s kocdmscbherrdvané Bgecsf acrylic

provi di ng be i ati aj nst t.ernal el enents (dust
noi st ur e) th%'fnﬁ% %wn%ﬂchana?dglaﬁa&tq}eﬁnoﬁ%&%ég. S?Puct%?léﬁ% esiVes &Fe
formed fPomiSiiasnipotient sand tonpositdem Womedhi ng the curing agent
(based on 20 acrylate or on nethacrylate) and a catal yst for curing

and setting the adhesjve. These two conponents are stored in two
different conpdtimEits ZAHCELECHI xRXF af t9eCY| e LEFTRFEMEC ak P optaer
the adhesi venecHursi el al ysdclng qudy eefbadi CRin@ohyMerd#@t i @Aterials
initiator, i articular base peroxi.de, .and is well known in
the art. %esccrgenxb’os’lsw nsasconﬁg%ﬁﬁ ng* t K 28GRy a%éjrﬁ AP s FEGHER n
ot her elénentls Sewede adiatciipet hooelierheébrterawd@hr beakdgy mbadinf indenor
an adhesi on PrQm{aliyalh e tar Y . o] .curi_n
and har deni nagl of taﬁcrelvaedhg%iglj\{){eﬁaﬁ%% tE Egﬁc%tsalsﬁs‘%/eetlslsﬁggd(g{édggﬁrﬁéﬁésea r%f
tertiary am¥sd- pFef &biticdronkbecuss tef t Pargdiami mfdasuchakes it
asdi net hyl - pagssialdli didie (EMET) mdpd/ 0F2p 231 {¢P-t ahy! i ghBe) digihapel.or
dinethylanilﬁ’ié%reaé}(g%l\g/{l%, igknovvn ic[i"the rt. WO , _
2009/ 115610PCT / 08333 POV A hes BOEGFE actRfetAtbre e imst
possi bl @5t o etiteairmla &l ghedegr ddust , curding 1ofe)t hehathesevecahénieal

i nprove its Jwahan ‘Ie%erformance |l evels and its strength in a

difficult environne Such tertiary amines are in particular
described in patents US 4,223,115 and EP 894 119. However, these

am nes have qrariaiyrdi SAENaH AFES arkn sl th G, aﬂ;wérﬂ]\’i I:%Sﬂ%hést. 04
|1 C em

the curing paraneters (gelation, exothermcity) wh make t
unsui t abl e fOPRBEHTR | ettt "Apptieat FeRs0I| nagRBtcortPesedof otthe
present 20nventdydmstd her i anenicehackylhave swlstd tohedi ybi s reat e@efiyigof

orti ary am e whth s | 568 Toareotul qoldrrhed T WoBHIDHU A2y Are
whi ch nakes stonsessibl §woo iy eserars: t bempecbaental apdoperd i esxaddathe

strength propgrtd f% ONBr application of the adhesive. This catalyst

is a free-radical polymerization initiator, in

25 particular based on peroxide, and is well known in the

art.

The compositions containing the curing agent also
contain other elements, such as a cure accelerator, a

30 rheology modifier or an adhesion promoter.

The cure accelerator serves to promote curing and

hardening of the adhesive when the catalyst is added.

The use of tertiary amines, preferably aromatic
35 tertiary amines, such as dimethyl-para-toluidine
(DMPT) , and/or 2,2'-{p-tolylimino)diethanol or

dimethylaniline (DMA), is known in the art.



20 tinme by virtue of a degree of curing which is just as high. Thus,
the am nes used in the context of the invention are not toxic, can be

used at a | wer2@psageséb@n the 25 prior art am nq&;T/BE‘[dzd@gip(S53332
conpletely with the free-radical polyoepization initiator. Mreover,
surprisingly, such amnes inprove the rapidity of gelation of

adhesi ves, comgas edypit %éé@l@fdt%r@rhaﬁﬁ‘ ngs. ngf%bﬂEkec%'BbPQE?' ble
to use struchural 30 adhesj vesi nnewappl i cati ons asdescri

her ei naf t er " THE uRERE SRD I8/ 3958BI d&cr Hhes 2fhesiys éfndanf—ﬁe§mé>§fo(‘f&n

be used in thes mml@éltﬂa@rmm@mel Dyestsoandasta 3bremgker ihog
curing ow ngyto e |n coI or of the am ne during the curing.
The conpositi ons scr & ARt s docunent thus al so conprise a
reduci ng5agent for initiating curing by generati ng free radicals

after WO 20001 19610RGELEPZQOBLO5IA2 =8 ool PLERAGH OLAIINAN 10

oxi di zi ng agent. Docunent JP 20 e use am nes
as usabl e i PAHECorilext: of thid mrd i Ei%/érﬂtfion for 5 coI or| ng

during curing, a polynerization initiator being used nor eover. Thus,
the inventi reI at es éo a conpositi gn t hat can be used in a

struct ur al em% §3F G s Ut al “E¥Cadifddidis bt A Torhedes r odf
sai d coﬁx@osmamcamhﬁ romlahcatmgm:td conpri sihag acui:aﬂmgal parameters

pol yneri zati (%R%l' Jgérgt Ole h%%q)glqteyl)laygﬁf. ai g comQsi i R sultabéts)

conpri si ng: Iéast one e at'e ‘€ster monoNel
a phosphateféﬁé‘re%éd Jédhé%ﬁ@rﬁ]praﬂﬁﬂﬂe?atlxﬁ(&:) a cure accel erator

conprising a tertiary amne of formula l: R3 (j) 20in which:

In the context of the present invention, the inventors

15 have substituted this category of tertiary amine with
another category of high-molecular-weight tertiary
amine which is less toxic, ag described in
WO 03/086327, which makes it possible to preserve the
mechanical properties and the strength properties over

20 time by wvirtue of a degree of curing which is just as
high.

Thus, the amines used in the context of the invention
are not toxic, can be used at a lower dosage than the
25 prior art amines, and react completely with the free-
radical polymerization initiator. Moreover,
surprisingly, such amines dmprove the rapidity of

gelation of adhesives, compared with the prior art

amines. This makes it possible to use structural
30 adhegives in new applications, as described
hereinafter.

Document WO 98/34980 describes the use of amines ag can
be used in the context of the present invention, as a
35 marker for curing owing to the change in color of the
amine during the curing. The compositions described in
this document thus also comprise a reducing agent for

initiating curing by generating free radicals after



- the R3 group is a resonance el ectron-donati ng group conprising at
| east one aromatic group which is capable of formng, with the

radi cal : 25v@rmhaombigned | onwi t hsai dr adi cal PCT/EP2009/053332
pol ynmeri zationi nitiator, aconj ugat edsyst gm exhi biting an absorption in
the visible field of the 30 electronagnetlc spectrum so as to
generate a coliQhad Pl Sal darp%ﬂlr@fzﬂ{g Sfi d cement during the
reaction for polynerizing said nononer, the Rl and R2 groups are
respectively and WO 2009/ 115610PCT/ EP2009/ 053332 - 4 -

i ndependent |]Z§bcunleirl’teaJP ?zobganeggdocﬁets@r@b@s Araf aisaé): alf (k:lainﬁﬁe@as
groups, ref.era to or baryla gr oups
C2 to C15, pré?erabﬁg dﬁh?o E éFky?fg ESEE?ntI B S er £84
enbodi neht , Qﬂ%qrﬂﬂygyiunnm@np$m533gat 40 beasteoneatenhi aiyiatianer

linked to an,arQmi ééagrqﬁg,aM%] makes it possible in particular to
i mprove the activation. Thus e conposition according to the

invention contains tertiary polyanmi nes, the tertiary ami ne groups

bei ng borne 1nuAr op@d | 6ngeRSn Hhi1ntky Past heWparighid ectire pmkes
it possible to O|O{ t he adhesive during the curing phase. I'n one
di

preferred efto Ithe 4R3 &Eﬁ“&@&pr@9@§séﬁelea§919moSF§PF¢&¥91
ami nes ankede$ﬂMM)mhfmgnﬁbrﬁedaﬁaﬁmtEaum%nﬂmpo§Mﬁhd§ &id from a

articul ar Lor 5 chosen .f CH
Pot Nty Hap R P el nfa AW C o Pt i L8 00 SRRt )
to C16, preﬁé?é@ﬁPHJQQ(ixﬁﬁ,eﬂﬂqﬂ qprgypEsition comprising: CSto

C20, preferably Gg)t o El0ey o QM A KiHle WAUIS iorchnd0 CL5,

preferably C2 to C5, alkxlldene gr oups.
(b) osphate-ester-based adhesion promoter,

15 (c} a cure accelerator comprising a tertiary

amine of formula I:

A

20 in which:
- the R3 group is a rescnance electron-donating
group comprising at least one aromatic group

which is capable of forming, with the radical:

R2
R1 ==

25
and in combination with said radical
polymerization initiator, a conjugated system
exhibiting an absorption in the visible field of the
30 electromagnetic spectrum, S0 as to generate a

coloration of said polymer or of said cement during the
reaction for polymerizing said monomer,

- the Rl and R2 groups are respectively and



WO 2009/ 115610PCT/ EP2009/ 053332 - 5 - pol yanm ne corresponding to the
formula: A N5 This tertiary triamne is

4,4, 4" - et hyd i fyoetris{p Ndi met hyl aniline). It |s@sieferdedhdo
as "leuco crystal violet", "leuco" or_"LCV'. The symmetry of the

nol ecul e and the presence of three possible active sites for
activating the radi calgolyq@gsization 10 initiator make this

pol yam ne particularly preferred for the use of the invention. O her
am nes correspondi nd t'otAFPR Pringhed desck? bed i PrRBE3086327 Lo
These hi gh- ol ecul arcweiggltupeql yam nes 15 can al so be for producing a
conposition accordin o the inventio It is al so_possible to m X
several pol yani nes i'?\ éé c%ﬁ'pogF‘i’i or?rf%d?atdqlﬁg t%é t h8 i hvent P&¥1 oPTto
add otheb cure acti \atwlirslkl tdwuglg, i n one particul ar enbodi nent,

t he conposition does not conpri re actjpyators qther .t;han

t he anines of formul araf()zl ).g8 @]lst’ iég%ggis(?%#\é t(% ugé ac?ls’act%izv‘itlcl)g@]c?lE
formula (1) which i ¥4t tiary diamne of fornmula (1) in which the
R3 25 group is of the form R8\ RO WO

2009/ 115610RCT/ EP2009/ 533%% - 6 - NR and, ,

R8, R9andRar erbsPecti Vet el | faepehient | ysalid R3 group comppilgegr asr
branchetd0Cl ltemsEn, ope etetrablhy yCanindCoinab&kykograalpsrokdt 1 G2&3p,

preferably Qﬁuk91CHakQEVHJPrp8£¥£8i§ygj§r§%¥§icuzaz- to improve the
activation. Thus, the composition according to the

invention contains tertiary polyamines, the tertiary

amine groups being borne by aromatic groups. This

15 particular architecture makes it possible to color the

adhesive during the curing phase.

In one preferred embodiment, the R3 group comprises at
least two tertiary amines linked to two distinct

20 aromatic groups, and is in particular of the form:

!
TN~ g
R‘i\‘,:\J M,ﬁ

in which:
25 - X is chosen from: CH and N, and
-R4, R5, R6 and R7 are chosen from:
¢ linear or branched C, to Cis, preferably C; to
Cs, alkyl groups,
e Oy to Gy, preferably C; to Ci, aryl or

30 arylalkyl groups,
e C, to Cy5, preferably C; to Cs, alkylidene
groups.
Use is particularly preferably made, as cure

35 accelerator in the context of the invention, of a



Cy to Cl15, preferably Cy to C5, al kylidene groups. 10 The activator
of formula (I) may al so be chosen such that R3 is of the form R16
R13 15 Xwendo$yheaim chosen from N and CH  dRb0 s gy 38R
i ndependently: linear or branched Cl to;Cl6, preferably C to C5,

al kyl groups, 20C5 to C30, preferably C5 to Cn, aryl or arylalkyl
groups, Cy tH : ' , i e groups. 25 The
cure accel erl:sa%t %lﬁigﬁ:&%@ﬁaoﬁlﬁl}% to Iggrl\/\rrg%n% ‘0. 1% and 2% by

wei ght in the conposition, preferably between 0.2% and 1.5% by

wei ght . In the context of the comggltjogsn according to the 30

i nvention, the phosphate-ester-based adhgsi on pronoter

i spreferabl ynet hacryl ated. | nparticul ar ,a‘\\V\D

2009/ 115610PCT/ EP2009/ 053332 - 7 - phoﬁph te- ester-based adhesion
pronoter which is the 2- hydroxyet hyl acryl ate phosphate ester is
used. It may in particular be obtained upder the nanme Genorad 40
(Rahn AG Zurich, Switzerland).. Sugh Y85 on progpters 5 are
wel | -known in the art, and are®Tj i cul ar. & é‘iﬁcrl"bed in US
4,223,115. Mention may thus bemgade of 2-methacrgd, oyl oxyet hyl
phosphat e, bi s(2-met hacryl oyl oxyet hyl phosphate), 2-acryl oyl oxyet hyl
phosphat e, bis(2-acryl oyl oxyet hyl phosphate), nethyl -(2-nmeth- 10
acryl oyl oxyet hyl phosphate), .ethyl-(2-methacryl oyl oxyethyl
phosphat g) , efg“lrﬁ X %EEP%W Pﬁ)}&?&i‘?eﬂﬁ/l ndt hégrvﬁabﬁﬁéﬁaﬁﬁééﬁﬁ%&@-
and di phosphitre téstlers 1(iine )par ticcul.ar 4heo proaghietrddowd uader *t.Baco
name T-Mil z ( Ccr-0s. O ganj » Kansa LTy, US)). and rel ated, 15
conmpounds or er%la\}l'o_ll'(}ltlvcgelse.sC Bet mgée%é(i% and @?by' V\T/e}}egh%y%r?e WSOE ghe
adhesi on pr owdesiuliss addedthpr epreadhye betfvedhmrz® apds4ihlEheactive
conmbi ned useielesan adhesi ga: proppher and of Q3 NIQA- 2001ymerization
nol ecul ar-wei ght, tertiary polyam ne according to the rnvention in

fact nakBs MHISEB] eMBbCackhl Br AL HAE el REiThH CBomFaedPRRERYERE
use of the Fare taghesicorpromtiervetitdcef. a | ow nol ecul ar - wei ght am ne
of the prior art. 25 In one preferred enbodi nent, the ester nononer
(a) is a nethacrylate nononer. A nethacrylate nononer in which the
al cohol par Othas arshms domesmpohding (o efotravliag(Dheaoe twsccabbdn

atons) is pﬁ?i%&ﬁ@ﬂ”d%ﬁ?ﬁﬁb ﬂﬁ%@e high-molecular-weight polyamines
15 «can also be for producing a composition according to

the invention. It 1is also possible to wmix sgeveral

polyamines in a composition according to the invention,

or to add other cure activators, although, in one

particular embodiment, the composition  does not

20 comprise any cure activators other than the amines of

formula (I).

It i1s possible to use an activator of formula (I} which
is a tertiary diamine of formula (I) in which the R3

25 group is of the form:

R
N ........Xl anarmnas
/

R@

where - X' 1is chosen from: CH,, O, 0-CzHE;-0, N-H and



30 the preferred nmononers according to the invention are nethyl

met hacryl ate and ethyl nethacrylate. In another enbodi nent, the

al cohol partwdham@/iesstoone ring, which may be silbstddiged @3332
unsubstituted. 35 Thus, in this enbodingnt, the nononers can in

parti cul ar bechosenfront et rahydrof urfuryl nethacryl at e, phenoxyet hyl

met hacryl at e, i sobor nylynet hagyyl ate, gl yci dyl ether nethacryl ate,
benzyl WO 2009/ 115610PCT/ EP2009/ 053332 - 8 - _

net hacryl at e, cycl ohexytdet haet yl a¥@dt ri ket h§Fe cy&reresyively  and
met hacryl ate and hydr oxydépuddariinacryl ate. M xtures of these esters
can al so be used. The 5 percentage b ight of nethacrylate ester in
the composition is prefdtabl yozb:?ﬁ%%%h%%%g“antoo g%y %regeﬁra%‘ﬁé’r &bl o
bet ween 30% and 65% d%enadtyé prefugsably from 39%to 58% i.e.
approximately in the regi of-. 50% ti-oned_abgve, use_of
cure accelerators in tcﬁse g%rrpgéci'ti réeefaé?%ﬁngcgt og?heeicrﬁve%?%n 8r
makes it possible to gtcelaatle auRfel ati on of the adhesives using
such conposi tions, and,totpodtfy t?@egérggp*hegjzm gbtyopeakskht i BBYe
however, be advantageous to control this gelation, and to delay it.
This can be carried o™ BP%dding, to a conposition according to the
i nventi ®dh, an am ne (d) chosen fromthe group of substituted or
unsubsti t ut ani | ol di nes d ols. Preference is_ i
particul ar ?fen%%?%%?% oloﬁ g#nes 0 f((%)?rm%y é%;_% 5 T‘ﬁ%oﬁnaﬁ&c%'
groups that et B8 dsedlardis fgyarticular G to C6 al kyl groups, OH
groups, OC H21 groups with n less than or equal to 4, 000CH3 groups
or the like, or OR groups in which Ris a Cl1 to CG al kyl.
Particularly suitable am ﬁé% (d) are especially N Nbis(2- 30

hydr oxyet hyl ) - p-t ol uirgisn@ N- et hyl - N- hydr oxyet hyl - pt ol ui di ne or

N, N- bi s(2- hydr oxyet hyl) - 3- ylaniline, or

2,4,6-tri(di met hyl am nonetqyl yijphenol . The anount of these amines in
the conposition is between "B-5% and—3¢ i '

2009/ 115610PCT/ EP2009/ 053332 - —Rae osition may
al so contain a netallic ateo f | at e hongmer (e)
(netallic salt (or cggpparablgy 5 of acrylic or ne | iFet4aci d) ,

which is in particular” 2fnc-based. The presence of thi §|‘3corrpound in
the conposition nmakes itrfpssible in particular to i npmige the
mechani cal performance | evels of the adhesive, and also to adjust the
gel andlar exothermicity tinmes. As 10 conpound (e), use may in

particul ar be made of i ggddk?cgé(igéeehgé&q L Oet t}]@cgtl;{éa(t:ﬁ, zinc
% d t )

nmononet hacryl ate, iron diacrylate, Tron dinethacrylate, 1ron
nononet hacryl at e, calcifiiftita RA%ate idW dindardndgstderyl ate, cal ci um

nononet hacryl ate, nagnesidan b diasiyhad g, nagnesi, up:-dicapipacs ¥, ake
and magnesi um nononet hacr I1 te nmononers. The anmount of this salt in
the conposition is bet e% %_Yio/ggﬁ}jpg% by wei ght .

20 Cs to CCip, preferably Cs to Cp, aryl or

arylalkyl groups,
Cz to Cis, preferably C; to Cs, alkylidene

groups.

25 The cure accelerator is added in an amocunt of between
0.1% and 2% Dby weight in the composition, preferably
between 0.2% and 1.5% by weight.

In the context of the composition accerding to the
30 invention, the phosphate-ester-based adhesion promoter

is preferably methacrylated. in partigular, a



It is preferable for the conmposition to also contain at 20 | east one
elastoner (f ) . If required, it is functionalized (having a double
bond at its wndsgodmimgtd cul ar net hacryl ate functp@mm@s/dgng

i mprove the bonds with the nononers)._I# certain cases, a liquid

el astoner is chosen. At |east one functionalized 25 el astomer, al one

or as a ni til{cﬁs attreﬂésdeela%am nadanst i onahdzed ﬁﬁ@éﬁoysrthg»sg_

preferably yse V\hen he conposition contains one or

el astomeri c Y(ﬁ%@ﬂyn@?%hﬁg’églﬁéﬁo@hosﬂ#@t@l a%%‘é%r l(Sf )W%d 301t
Chos|en such nihatin tpiﬁt:b@ﬁi@&ilbéeolbﬂaﬁﬂdﬁdﬂﬁl@@ew thet hEmS! @éﬁcﬁrad 40
copol ymers used. I, partic s. chosen_in such a.way that its
Hi | debr and s@fagbl} é}?ya%arja‘%% er" %éz%}w%%‘{c‘)fm UGt ﬁgp‘ﬁél% BEBPERE™S
sol ubi | i by pereametedrls kgfowrhe i octhCOMtynemdusecte | inpapbirctubalaxri t
is chosen 3 t hat it al e
S 3 s | habobt 8.4l iendess pol, Bl LLOYLIRL o of,

than 10% fromthe average Ués of fhe

paraneters oi- W%%W&KDY@GEWW% uBleecphate exakpld2 - gzeghacryloyl“
(cal.cm 3) 1/C2Cyfeﬁﬂhy{lhe \P@s%Q&Q/el;BGlQP@EA:%E?%QQ%&%%%%% %Qospﬁh@g
MD6455) . Th debra d _sol ubi lity par E\r? IZ wel | “known

cal cul at ed =4 Oﬁet&fﬂt he & & Sdner gymﬁélﬁé’ﬂf? oFleFFie
conpound? Trwﬁﬁﬂcddbnmrgdl ubi ﬂ)h@gplp)att@hnt er ethydi-rieetnkyheekgtiegito
the 5 disper rce Wa which ar xerte

bet ween t he G I eéI é?g gﬁg% ¢al aalsub{s“?%ggg)a I n5§ I‘?I %ﬁﬁroxy ﬁhyl
Hi | debr and W%qﬁﬁlﬁtﬁar BRBeRhofRRpERS Sal aélﬁhblspﬂéhﬁw@)t@fs t Hen
el ast oner (;%Iltslct@ﬁta\&eafhe% G A s eh Q@ﬁd@@%é&ﬁ@ﬁ%%@nﬂnﬁlz 1228

solubility par aneters are expressed as MPal/2). Thus it
preferred t o e T%ast Yrdd il oF - t hE2PERybuladene qﬁiﬁnpo?%er r?}ﬁéed
(the polybutadirenmdshesr baergvpreiesablpetahesen Oaba |G’ﬂub}d aa@lght

functional i ) nehonmopol e PoI pren

( Neopr ene Aé) 0, tkﬁé?o ?hg%g%; g)gr?mglt(sa% be ¥ Ci:%&? ELLSE0P" BREa2n
But adi ene- acgrwlamﬁ t4%.l e copol yner el astoners, which are in particul ar
functionalized, can also be used. The functi onal ities are borne by
the end chains and the functional groups that can be used are
carboxyl (CEO9 COPERADSINPIoranrpIhess ofy | PHeRpReY yRad eobr 2epogh -
groups.26t in®lidtus sposaiilfie t @cuse adyf g@@ly@fﬂﬂﬁéz%mcyrn@utt@dl eﬂe

h TM VTIB 2000 | bl
i 5 pol yCHGPSBREne-ior 1355 RO | BRAFLFAR 61 YERR Sl SHeE SGER

as HyproTM @FBz2000x 162mpeartioxyd tlendhgr oups) ofEnenal dzRer f edhmaten
Vateri als (SRl Qiyalage Eal Lo, 1O Bo LS ol foli5rng! sgungssidl echg

use HyproTM VIBNX or but adi eneacrylonitri copo

havi ng, resp&eCwvénE- 30 carboxyl and vinyl functionali t| es, and nore
particuparly HyproTM VTBNX 1300x43 or 1300x33. This el astoner (f) is
preferably present i n an anpunt. of, bet ween 4% and 30% by wei g in

t he conposi tioP™s5 HGY THPIHN ‘?prﬁ/'enrt}F%neS‘b?JéfQQ%W?rbé?QNeéﬁ 8%
and 15% noretpreefenabley hehween. 8% atsk H2%yAatserababmaiouit @hich

el astoner | se t o] Siti t.ains o re block

copol yners %s%e dlc}m’%h ﬁ%ﬁ? ggg/ fl@%%ﬁ%&%Q%@Bé 11{1‘5‘”"?1?%'g
one particulcae embodivrentarivbe eswpesi timnpaksereddtaigizogemn. Thus,
el astongfi ¢ 0Ck COPOLYTRMGOMRLN M ording to the invention are

methyl methacrylate and ethyl methacrylate.

In another embodiment, the alcohol part has at least

one ring, which may be substituted or unsubstituted.

35 Thus, in this embodiment, the MOTIOMEe X s can in
particular be chosen from tetrahydrofurfuryl
methacrylate, phenoxyethyl methacrylate, iscbhornyl

methacryliate, glycidyl ether methacrylate, benzyl



styrene and at | east one second nononer (g). Said 5 second nononer of
the el astoneric bl ock copol yner (g) is advantageously chosen from

i soprene, burad:ens/Bansices hyl ene. I n particul ar, tHherhbtweko ool yer
(g) is chosen froma bl ock copol yner cogtaining styrene and i soprene,
an el astomeric bl ock copol ynmer containing 10 styrene and but adi ene or

et hyl ene, andebhends: 4her eof C%EBShéQ osi Fniegﬂaé%%%ng QiR ehyl -
| end of various bl ock ol ynmers. Thus,

0 anot her e%%%%?@%é’ft%%w%% 2rd R igpr e hae sy e

(SI'S) block copolyner (g) and at |east one block copol ynmer containing

styrene and Lene e |.ene When it nt ai ns but adi en

th?s bl ock g@%% yﬁ§$ (§§ Zgﬁégﬁ bgghengréﬁg{bdgg ehg st§F8%|

or a styPendrsoprrirRgbutidi ereldtyr erfe (H@IEB@)chdmﬂeynm“staxchJa:s the
Kraton M645%ddsomide canpapy-Kiaben HOlxpRLs) 2%95‘35}189(’8(?%’ nn

DuBoi s et al ., at he Adhesives Seal ants Counci |

Loui svil | e, B&E %F@EﬁXxFﬁﬁ@FeQSZﬁﬁ% et c@ﬁ?&1ﬁ§0@¢h¥ﬂ§ﬁéra@ﬁws
bl ock copol yfmesm (Bpscae besa, SEBS .( sipypenermidtwlgnelbuind engystyr eqe
copol yner) Q%% SEPS (styrene- ethylene/propylene styrene 30

copol yner). ese conpounds are available in the Kraton G range
(KratoniPolyners). In the preferred enbodi nent of the invention, the
bl ock copol r ut e e tyren
present n oo o ot DAt oo 1095 aa EU% . AorelSFereF bty

bet ween 2296%9WPQﬁW%1QﬂﬁH1ﬁ@?@r@%@%eré@lyt%yproMWT@ﬂ%ﬂ@HZBmBB@@byltMD

2009/ 11561064 HR2009£ 85333 % te dt e \ﬂ@l'eglﬁepgtfcﬂ? 3BS W@Olaﬁ?i%rsmflets
is present in a Froportlon of between 12% and 24% nore prefera %% at
e

appr oxi mat el Y7 199585 vei GREPPRIEAETSK S 0TSl BS 'dpol YREFEY S
Pref er abby, <-heslheompiosity qreaiont Bt neag, bhendvet, aneSk8vand agkoas SbBS
in a proport ng fr by the conpgsi.tion) t
1.5:1. The 6% ef%édtgggp {?%%ﬁ% Fg% atlgéayb the %ﬁg n' be
appr oxi mat el3ATI0ied 108F $V3: addipgevdr, #t qoyp@lssﬁlp@ssacbd:@rdim@seoa
bl end of SIBrand;g{esBS-hn the SaE-rqlati p o] S

S1S/'SIBs bl end. A bl ond ol SIS, ol 55 and SES tan PFohORh Lot of
Anot her bl o RYPIIYERS €&n MEPHel defcRY BB iorBSEH ttl‘fé]s‘él%l%fh‘?js angs

The S| S20SBRHnSIBS breckreopel yier sid hakreanubarusgdvascardli parko
t he |nvent|qp agﬁtgﬁﬁicﬁﬂqyg: % those skilled in the art. They are in

particular pro duce éhy Kraton Pol yners (Houston, Texas,
USA). 20 Thus, the Kraton D1160 SIS described in US 20050238603 or
Kraton K1161, the Kraton D1102 SBS d scrwged in US 5,106,917 and the
Kraton MD6455 or Kraton MD 6460 SIBS cad be used. 25 Those skilled in
the art know how to select the SIS, SIBS or SBS bl ock copol yners that
can be used in the conposition accordi to the invention, fromthose
whi ch exist, according in particular heir ability to dissolve in
t he mononers used, or to their tensile ™80 nmechanical strength

CHs

25 The R’ and R” groups that can be used are in particular
C1 to Cg alkyl groups, OH groups, OCpHan.:» groups with n
less than or equal to 4, OQOCCE; groups or the like, or
OR groups in which R is a C; to C¢ alkyl. Particularly
suitable amines (d) are egpecially N,N-bis(2-

30 hydroxyethyl)-p-toluidine, N-methyl-N-hydroxyethyl-p-
toluidine or N,N-bis(2-hydroxyethyl)-3-methylaniline,
or 2,4,6-tri{dimethylaminomethyl)phenocl. The amount of

these amines in the composition is between 0.5% and 3%



Preferably, the conposition according to the invention conprises
bet ween 5% and 30% by wei ght, preferably between 12% and 25% and
nore pref er ahd y2 dued ferss 065% 35 and 25% of the el astneidgodldpiss?
copol ynmer(s). wo 2009/115610pcT/ Ep20094053332 - 13 - copol ymer
contai ning styrene and isoprene and at | east one el astoneric bl ock
copol yner caonf ajdlidige styrene and butadiene, i.e. an SIS/ SIBS bl end,
an SIS/ SBS bl end, or an SIS/ SIBS/ SBS bl end. I n another enbodi nent,
t he conposition according to the invention contains a single
el ast oneri ¢ Tocomepol yimt , mePnadsai BEnsh ¥H eAenand11$epPLeRY] ake€oran
SI'S. In anot e@gldirrent the c osition according to the
i nventi on coneéz’al}ans aast_’lengri‘%n%rp%]%t8‘%&?%6%?:@5‘(0%%3“%8{ CORELPRLRY
styrene and dutadiwe; ehosephécopl an StBP orwhncBBSs 156 bhirtheular
composi ti on £opt alng.pne fle Mg L. block copol ygers, atiye
proportions of the blend ofe g?%ci copol {merls 9) _‘én&\’@%?ﬁ h) ;%ylan hgf
the el ast omgioHIS dri©hetean 41 Pasgibls: froyoawet heldn theipgrove
conposi ti on,cHy ehesiadh yeAPPpexirBeheh¥e 21 tvehianeyershd t a8k 50, ang
possi bl e to have rel ative prqportions aof the ortge}?r of approxi mately
0.5:1. The cagﬁéjos??i 8HI4EEordihgP8d PRE/ Phv &R GIE TN d ¥ of DBER onfEi n
el ast onéfi ¢ quuipoverd ¢ (part iwciesmbly) .imThpsetpanlbel ese aradeald®dzine
"core-shel | "4; el d illed_in.t art,.and_ar
formed from5 hara ther ol Ao EREREP o 4 crblsnls pasEaTgRy T ote.
pol y(net hyl &hacr yRaeeyy{PMeR) , ardoir om ahiretbisaonelitscore 3@on
general |y bagsetwnhidadiane, oftenieopal ymerd zed- it styr eesacfehm
acrylic-based. In the use of the invention, nmention may especially be
made of acr YOI RDR i enE2dfyHBne E)ethacrylate,  magnesium
met hacr ybat etiutrgdizens- st yagnes{MBS) dimethacrylate and magnesium
net hacryl at e- l.oni t.r.j-l e- bu i ene-styrene 35 (MASS) .and .
net hacryl at &o}ﬁn&tﬁ%%ﬁ%a&epoﬁéﬁgpgrsan IE18I eaﬁ%%urg%e? oft%ls\/\ﬁalt n
2009/ 1156 10PCF ERPGCYFICEIZB2L s et weagurr.Gindedl B% &yt herimiyd asti ¢
shell, which is often a nethyl nethacrylate polynmer (PMMVA). Patents
US 3,985,703, US 4,304,709, US 6,433,091, EP 1256615 or US 6, 869, 497
describe in BartS GITSFSRaRkIE paf¥ | ER@sCOmPRT EHORr BOt ALEOWEPRERABWALL 0
those skbl | akdst thenart . elapabhiegul arfj npacts modidgtingparti gleesang
preferred, rticularl.y S jinpact nodifiers. In one pr,eferr%g? ,
enbodi nent , F? éjézel%slzt?gedaggﬁ“ahta 1%‘3‘&1?:[)%slbloﬁigi My~ of* *Che"HHt y e
form ng the pporte.culmradatthamgytdesefMBSsiona addidd orot omphevre the
i npact resiq}zg{%e, al go preferabl ve S - j.nd crack-. .
resi stance. 15 re-s e]tl epo‘ﬁyrr%r%%fé é@ai?egﬁﬁirpr%%%%hya%o% Hllgs.
Mention nmay SHtfFd-BE Imades of clBSPRast Ags dreafrtkenang Pafbsctipandéyed
The prefperred paidied] esiaif idy pas td ol afud §henChearshtenghh 8341,
C303H, 0223,_0350, 0351, E920 or 0859 type from Arkema,_ the 0301 and
20 C303H MBSEUB&RE SYNSTy 5P LESEH Y (W etse
Durastrength D300 or D340 from Arkema, having an acrylic core
surrounded P | . .Li.kewi se,. it is also _possible.to _use the
VBSs dovel opti by FohbCRPREAS L b S Sl B ot PACiioEd SLaRsERETTH
particul ar 259Rdr akobdIVWWETA 758ce below), the elastomer (f) is
30 chosen such that it is compatible in solution with the
block copolymers used. In particular, it is chosen in
such a way that its Hildebrand solubility parameter is
compatible with the Hildebrand soclubility parameters of
the block copolymers used. In particular, it is chosen
35 in such a way that its wvalue does not differ by more
than 10% from the average of the wvalues of the
Hildebrand solubility parameters of the block

copolymers used (for example, 8.3 (cal.cm®)*? for the



These particles (i) may be used by thenselves or as a m xture. Thus,
in one particular enbodi nrent of the invention, a m xture of MBS

particles (iwoperdd,cui=zd1g30 03031-1 or 0301) and dopaidd ¢ £5 234N
a PMMA shell and an acrylonitrile coreq(jn particul ar/%l334 o

particles) is used. Preferably, these partlcles (1) are present in

the 35 conpagidd ORpkRsaN  amrpyat 1of fx Ooand %éﬁ,ﬁ%‘ﬂlfg%%’ ﬁ%‘% nt,. of

t he conp05|t|on preferably betmeen
2009/ 115610pt°H-Ep2RR9r 033332 5- cegculpiegndypdig O%Ftla?r%nbmli‘-neﬁt thehe

conposi ti on cdiss Gentaidisyatddeasty 0pe eﬁéybbﬁpe§ﬁer FRROEA deb)ahh
whi ch the al cohql rt has_a ||near .chai | east 6 carbon atons
(a | ong- chal%qﬁgﬁb]rfﬂzr Rﬂﬁgmei:?rl s i pr@zl‘]é‘?‘? t oTGLEtEsuryfo  the
met hacr ybat eilsaaﬂdwjmeiyzqumt hateayl ater Zeihyl Mexdesicr whiledy are
esters based,qn 0l yﬁé@/éeer@etg!ey%%'fleC%ae M S Bl O8T 2 fpbEhfce !

is preferable for the conposi 0 contain a
preferably g™ mi%étr%%ujo?r:evewgt hbstdeboany 16ohebghitin petramedér

t hese | ong- cd@ﬁeaggéd i (ésj’TDw]IEV%i:m B4z ongfpaghbcug%segplg@ m%m t pe
conposition conprises a Ere of tvvo | ong- chai n acrghlc ester

monomers. Pr&T Ve aRen 't NESEYRFBSILE dﬁ?dcd-lﬁ arrn ohly godikglety
acryliclest erarlmrmjmfs (hdreit expripetar able fmpeﬂr/t2 to Ihbe p{@semg
in an anoun than or equal to 8% alth

accept abl e #3 Igtfeed té(;gb%g%negrams&ﬁf“eﬁrﬁer of%gef g%%]rmlewgé/g%ﬁd 6670_
when t he co@}‘dsymtarontﬁmt ditis gpod xburadofng hebenedteeirsy (prefkmabhirs
case, it ispfereddor gach {o.b dpregle@t afuggt%gngggge&yuan 5%

The conposi tign may al So contain of nononers su
acryl oni t ri POIYHRIRFEA oni tkl’*ci’fl‘fe@%]ryf%qur enetYPS- The EoApebilpreprens

accordi ng t o N daneent Aono mym@b@@tqont@m an-ag| da'l'@s%on%e sughe@s
an acid non hat can |zed free radicals

fheare Mo et e B TR | e RS, therBnpRe
acid, i sophtllmal peracicdland flumtlma:clziedype:anBOalL*sol shal sEepnssThée

to add Isobertﬁwtl%%wﬁt ed !B )%%A%d%g @y' Eetilﬁ% %(lﬁata%cng )

2- hydr oxynr opyl net hacry ate uoroocty acry

(POA), t et raky@caamefluduovid yitate qarHRR 1é)$‘3d are carboxyl (COCH) ,

i sobut oxy methnlcr ke rirderd ) Blvmn Y Pﬁéﬂﬁ@@rgiatgeéﬁ e%gﬂguggéu psd 1N
particular a m xture of HEMA and PIVA may be added acrylic acid

or acrylic acid or HEMA is preferred. Between 2% and 10% of this
mpound, prief edabl yhbet weeas 3% and-d %usas e saddedct i¥Ralized poly-

co
2009/ 115610 9/ Q53332 -_ 1 /1 / EP2009 0533 2
- 17 - The g)g'; c%s?et%l%on%glcglor *h q?yg%che ?ﬁg}gntégﬁ&ﬁggal {&TE8ht af e

inits pref éJrI‘pe@Eénb(ﬁilqmt@r as Iae@étendneflatdlmaUthcbbopopndnsuoh

as a rhgel ogy HBﬂEuhSEmJQflEQ&m&%&MJ Il SELYES 49 BLRYLTe @@9?

viscosity of 5 the conp05|t|on according to the 1nvention; so that
can be easi K 8FdHG%d ‘CartrEydur Fﬁéesgf’féuﬁé borﬁa@arafbél yRRTEEET30ER

as Di spar| oma620Q a(lkus@r)o @grmﬁ:ajas pdid,s Japan), afspul V@t Uhﬁnélso
el enents based o lS| li.ca or th (g@%}g&gt ed f d sil] g
pyrogeni ¢ sH°E % fo &y BE® us pr‘i"he f’Fon ?Xalé UEG £ &PfR-
nmetal ions, sany lalsdrdtllker cowpolndsrsich akasaaghari nréapsweeteber
30 carboxyl and vinyl functionalities, and more
particularly Hypro™ VTBNX 1300x43 or 1300x33.

This elastomer (£) is preferably present in an amount
of between 4% and 30% by weight in the composition
35 according to the invention, preferably between 6% and
15%, more preferably between 8% and 12%. A smaller
amount of elastomer is used when the composition

contains cne or more block copolymers (see below).



aut hori zed i n Europe under nunber E-954, also called 15

1, 1-di oxo- 1, 2- benzot hi azol -3-one) or its derivatives (see WO

87/ 000536) , pﬂj\(y@rg 1idseaet yl - 2- phenyl hydrazi ne (heipges 5%
by weight). O her c/{orrponents such as _mjneral fillers (TiO02, 9]/)({%5%[0}%2 20
Al 203, zinc phosphate), ultraviolet stabilizers (such as

2- hydr oxyphenyl tri azi ne, Tinuvin 400 from G ba-Gei gy) and wax may

al so be added to the conposition according to the invention.

Fr ee- r adi call'pol9pfer PAgttishliathi sinbeds meneh ashBHT cogpobéhzogui rdRes

such as 25 naphthewi 'B}D&eﬁéléiﬁ@rﬂé'i{@nebpéc]%t hybByayagyi n@Bﬁtg@yuabso
be added in order to increase the lifetinme of the corrp05|t|on In

anot her enb Yr@ﬂe i Arent FBACT eP2t eSS 30PEEWTsi tiden  Said
conpri si Ag asermﬁ'hhcmgrmameresmtfertkumne]h&stomeﬁuee ba.@ted e@c&;ﬁ@ljmemt i(gy or
conpri sing e f r fined ;ahov

saccharin (?3Lr51 aéég%%% 1951?' \?fﬁ%é\% afﬁ( ntr)lod rre C?l%ne ange

advant ageoustorl artsi -s é@rrp:@@rtl@mlaﬂof cdiﬂitaal hlaﬁkacqr@lp@’éymon@ im
particul ar HEeMAer Nel-Bins ae”JBngﬁerEopél%eqx eé@ﬂﬁglﬂgn%;h OBng
pronoter (b) is preferred, hut is nat ob at or hi s “'enbodi nent ,
the conposi tiGRLREF al $& C@H{aétﬁ“teﬁ”éccoﬁﬁé?ﬁént §O€>8’)1Yf“§r(j yoggaining
described \AD,2R0R LLDIIRGHERZ0CY 53332 e, 18imd dieRls and ¥ the
ot her conponents nentioned above. As nenti oned above, the structural
adhesives are formed fromtwo conponents which are a conposition
accordi ng 5The t hemppeehntipon andoediay altyst ther tuvemgia@and negt t kisg
t he adhesiv er -
conpart nent S:oé—lngﬁgfeé \rﬁlg%gggg%%teﬂ‘tﬁ%?énlgs 0%395852' i cftcwér fSf t h@@lﬁs’ B
adhesi ve. 1@GT&ENeENt EEREd Mg Eat awstcwnrcﬂlrﬁ@% & f pe¥readrégpprene-

pol yner igat is@iyridid i abak) apdodhi Chbpd yuikwariyicuban p@iomé‘a%tba@ﬁé

i s chosen. ch catal ts are well known in the art Benzoy
peroxi de, t Or‘fukt yFﬁE’ YW&nzSgFEaéﬂangur%lﬁér%r u&é‘drwei n°15
particul ar kelgliesen.(H)t. is preferred when the catal yst cont ai ns

bet ween 5% and 40% by wei ght of peroxide, in particular approximtely
20% by wei ght of peroxide. A paste containing approximtely 20% of
benzoyl perdisde i§ igprgpEdnicubakadsede, THilsicababylt ¢aoglymer (h)

particubar 2Q-cond ahnedyhana- @h@%ﬁh%b@eetwgﬁeas Hd) socbytxl sehiBakate
or benzyl phthalate. The catalyst is used in a ratlo of from1l:1 to

1:30 (by voI"RE ST SersbiS T HM=ETS t ol SLBR), v hgRer o5such as

preferably approt mamzmzym 1erbal atcihee tdbrﬁﬂ'tﬁr)secmﬁﬁ.lt@@np@ﬂ@mners)
WhIChISthe car Si |on rdln otheln entl Thel vention
thus rel at eSS tl%e co%l ned use %fl% ec B naR€Eived s

Sealants Council Meeting, Louisville, KY, 9-12 October

25 2005.

When it contains ethylene, this block copolymer (h) can
be a SEBS (styrene-ethylene/butylene-styrene copolymer)
or a SEPS (styrene-ethylene/propylene-styrene
30 copoliymer). These compounds are available in the Kraton

G range (Kraton Polymers).

In the preferred embodiment of the invention, the block
copolymer (h) contains butadiene.

35
Preferably, the styrene is present in a proportion of
between 15% and 50%, more preferably between 22% and

40%, even more preferably approximately 28-33% by



30 conposition according to the invention and of a catal yst
conprising a free-radical polynerization initiator of peroxide type
in a nethod worzedhiesisvely bonding one material to@r e ARl ,
and in particular when at |east one of {t-he materials is 35 netallic.
WO 2009/ 115610PCT/ EP2009/ 053332 - 19 - netals, plastics and
conposi tes t%%yg@ﬁp};ﬁl t@n@ndsg@usc é}aeerappl ried ign Eﬁr tsl Gyl ar

[

the field of s boat or truck trail onstructl on: can aflso be

used in the RRARMMOIIVE eBnSLtHEEFON 35 efddoR4Bhe Haid r@é@lf@fv‘f‘ﬂ]’elﬁ at
Thus, the compasitimt&nablies @ymateri abigarbe;adhasd velys bopded ke
anot her materi aI one or the other material being in particular a
netal, a pl asCfch Yooy 10 or a conposite. The conposition my
therefor® be used in one or other of the follow ng appl i cations:

met al / met al 1pxr@é%_lék9§ﬂgot§}!lé ecox&%&%}{:&)bﬁs%bﬁta%% b e%d of . = 818

wood/ pl astic, wood/c osit astic conposi
pl astic/ pl astit BEF @&m%%?@e/HHSacmrtteO@dhle@fﬁwg Thercronboki tbgn

accordi ng t avdiRfhd nvent teB i so@he9ipabhi cut@rly. sacivantﬁgae%%e\ﬁ’@%eé
materi al has to be bondtg to a co oslte or. a netal 20 The flexible

met hacr yl at &StRUcH I d%Fe%.%Js LVUF ngP hi R FeBRahPcaPPReriBRiBAYe
obt ai netlowi t3h 1t hercanpasi tlﬂ@waﬁéﬁ[dllrtg 1o theo nentilele are use a

resilient aqﬁern |s(r>£s1nt ste sg%%s hgratl ons.; The make iaﬁéVS
r

possi bl e to produce adhési’ve 7j 0i nt3 betgween Fat &¥1%l s Yt nE*
di fferent cHEHRATIRGUras tﬂ’@’:r SXANPIRS kebend ete, bivend, ofeBafi cSIBS

gl ass, ferrifgs, S@éu%ﬁurﬂls‘y‘% zgdal uRlLpYR. SHEel o) g@é) 1%%% can
steeI, st ai nI ess steeI qoal nted netals, steel, copper,

PVC, 30 pol Y% &8 PB Wit yrhaRe a rdepat pol yester or

epoxi dess conposi tes gI ass-fiber-reinf or ced conposites, |am nates,

honeyconb s ct S any r 1acquered terial. The
structural Iﬁr&hes%’&ﬁﬁs %%?a?ﬁeée%gt %ﬁtor‘f’gc 5%6h r RGP oUERE
35 inventiorcarediard i col athy admmﬂ@g:&ouarborwbbhdﬂngmgal tani zedse

Soee oo A v 260 e o U0 AV SRR g,

20 - differentand variabl e thickness, roughne
better streddesdi SPIHGE okratre f Ipé&—l"YEﬁeP-’ﬁt y (GPuehps., copogt i oHSRhus

makes 205 mossi,blnd OKi@JK@nUBﬂLh@ fsaisC e Lfr-ilidd erenggabodbbatheps

bet ween t he subls(F gt ﬁhﬁ Iontq?le%t hs of sever al_nmeters, reducing
and el i mi nati'ng"tA&“eo tcal &tPangPelo ?oﬁﬁ]e&escm%ﬁﬁesé?

10 The appl iZatsi,ans aancv aghdvithe skcions MDEeEgehCORREES® IMD 6460

particul ar: Bending @f. reinforcements, rails, frame structures,

beans, stiffeners, pane s partitions, fasteners, 15 supports, body
conponents, rei nf orcing brackets, inserts, cyI i ndrical and coni cal

cONponent s, THicRGESsk{ T AIRS i neliths Qeedkﬂewvv'ﬂ&ule@ iR take- upgon
partitions, bond| ng wiith filling requiring hi mechani cal strength
SBS bilock dopolymers  tha can be used in the

composition according to the invention, Ffrom those

which exist, according in particular to their ability

to dissolve in the monomers used, or to their tensile

30 mechanical strength.

Preferably, the composition according to the invention

comprises between 5% and 30% by weight, preferably

between 12% and 25%, and more preferably between 15%
35 and 25%, of the elastomeric block copolymer(s).

In one particular embodiment, the composition according

to the invention contains an elastomeric bleock



20 In particular bonding of any bonded structural or nechani cal
component fromthe follow ng fields of construction: shipbuilding,
autonotive, waidoosd (seub i nfrastructure), aeronawdiCaine R QSRR
el ectronic, 25 electronechanical and dgmestic el ectrical equipnent,
mlitary structures, shop signs, traffic (and advertising) signs,

urban furni tag lﬁﬁ@ﬁr&&ﬁté%ﬁﬁéYSQ?G:QH@V‘@ndp'l%tdﬁreeﬂ@ nQQaVSatFﬁgagg

doors, entry f and garage_doors machi nes, cont ai ners
engi neeri ng c§Ter URT T eQNGRECT RAPSEt CRIQIFEEY | 3P ot aPt¥TSPenanen
bridges, of fehordieaid, pl ad f csnssBOPs RS Chaéhd hangerssy,/seenst euat | R

and fastenl and sol ar panels. 35 Wen the adhesive
pr oduced vm o}safoésbl)t,i@oén geé})ci]'di ng to the invention exhibits a

rapid geﬁatlon thls rrakes it possi ble to solve the foll ow ng

probl ems: - jyagnethondi gl d ULSRo
2009/ 115610PCT/ EP2009/ 053332 - @ﬁqoudsp %&onraacf’ﬁr%%% r 685 B8R

to gel time GHaHe Asserdytdime |nafac¥llﬁﬁ3k@s |?19@§§Tﬂbré0to block

i mobi i ze afoddymidie pachtaiapindl yswit-badt Lhemhaydg,d he itigre ta
slide on ongs%not her 5 with a high production rate enabli 'ng "a bondi ng
procedure t € carried out every 2 mnutes instead of every 4

m nut es1l® Magnet bondi ng (manufacture of w ndshiel d-w per m)tors,

smal | nmotors), Assgml er%o@irﬁ&ﬁtfon&ﬁﬁ:ég&ﬁggg{]@ %a? Jf' 1n%n8 the

rearview mrror inserts on a w ndsh
| ami nat ed gliaSeNHFiGH! t hecqrepi®s t he opeiagbe do@éaﬁbomhawe t obhokH

the insert oRgddign@rass deftdMmiigiglothanconre Eﬁdtwgugbﬁﬂgﬁ%) Cﬁggghng
of inserts fgcrtl cal Iec.yII on supports madé of netals and composite

stai nl ess ste&l™ iHs &t Bh B5%quare plate 32 x 32 nm onto WhICh a
t apped boshi ng is welded: it involves a male 20 insert with a

perforated plate 0.which_an M _t hreaded ud. 25
nmin | engt h | s t\?\gédg(rje (@Ogélﬁrr?opartfgﬂ%%%n%e Bighedl mnilc?f%eertg)&ock
(Bi ghead Bordingg yRestsenet e Bowgrlmdniowt hpreBpytiRapi cofbontdengMinich af
gel 25 U e s RCCesalyhndsls 01 d6)_LAaRue! Grhhe ey L;féahﬁg C88Ebmer

sliding on the vertical” support> The adheswe rap ays |
of rivet in tHe g&rs orté\@ct?”fﬁ‘%n ofd the 3Her§.5:1 bY WelgR’épl gn the

posi ti omd ng daimﬂaisghllwmdttﬁfé@étceﬁ}ﬁl}e §gp§§ﬂmalayeh¥n@3 1ANHQRPBAY it
materi al s. i.tioning and b %P L %% F?ECKI n pi eces.
a
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5 mm and omvraietruIOtfl tergeoknmteerelal 9..8:um num st eel, 35gal vani zed
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to prevent therwed abhseidimdthe JWNAEFS-togFapidly. EXRMI fege
particles are called “core-shell”, are well known to
those skilled in the art, and are formed from a “hard”
thermoplastic shell, preferably based on poly(methyl
methacrylate) (PMMA), and from an elastomeric core
30 generally based on butadiene, often copolymerized with
styrene, or acrylic-based. In the use of the invention,
mention may especially be made of acrylonitrile-
butadiene-styrene (ARS), methacrylate-butadiene-styrene
(MBS3) , methacrylate-acrylonitrile-butadiene-styrene
35 {MABS) and methacrylate-acrylonitrile polymers, and
blends thereof.

These particles contain a crosslinked elastomeric core
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addition, these MBSs, in addition to their impact
resistance, also preferably have a shock-induced crack

resistance.

15 Core-shell polymers are available from many companies.
Mention may thus be made of GE Plastics or Arkema
(Paris, France) . The preferred particles are in
particular of the Clearstrength €301, C303H, ($223,
C350, €351, E920 or (C85% type from Arkema, the C301 and

20 C303H MBSs being preferred. It is also possible to use
Durastrength D300 or D340 from Arkema, having an
acrylic core surrounded by a PMMA shell. Likewise, it
is alsc possible to use the MBSs developed by Rohm &
Haas (Philadelphia, PA, United States), in particular

25 Paraloid™ BTA 753.

These particles (i) may be used by themselves or as a
mixture. Thus, in one particular embodiment of the
invention, a mixture of MBS particles (in particular
30 C303H or C301) and of particles having a PMMA shell and
an acrylonitrile core (in particular D340 particles) is

used.

Preferably, these particles (i) are present in the

35 composition in an amount of between 2% and 20% by
weight of the composition, preferably between 5% and
15% by weight.
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more preferably at most 8%, or even at most 5% by
10 weight in total of these long-chain acrylic monomers.
In one particular embodiment, the composition comprises
a mixture of two long-chain acrylic ester monomers.
Preferably, when the composition contains only a single
acrylic ester monomer {(h), 1t is preferable for it to
15 be present in an amount of less than or equal to 8% by
weight, although it is acceptable for there to be an
amount therecf of between 8% and 10% when the
composition contains a mixture of these esters (j). In
this case, it is preferred for each to be present at no
20 more than 5%.

The composition may also contain other monomers such as

acrylonitrile, methacrylonitrile or styrene.

25 The composition according to the invention may also
contain an acid monomer such as an acid meonomer 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.

30 It is also possible to add isobornyl acrylate (IBXA),
2-hydroxyethyl methacrylate (HEMA) , 2-hydroxypropyl
methacrylate (HPMA), 2-(perfluorococtyl)ethyl acrylate
(POR}, tetrahydrofurfuryl acrylate (THFA) or isobutoxy-
methylacrylamide (IBMA). Mixtures of these compounds,

35 in particular a mixture of HEMA and HPMA, may be added.
Methacrylic acid or acrylic acid or HEMA is preferred.
Between 2% and 10% of this compound, preferably between

3% and 7%, are added.
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The composition according toe the invention may also
contain, in its preferred embodiments, at least one
additional compound such as a rheology wodifier. The
rheology modifier serves to provide good viscosity of
the composition according to the invention, so that it
can be easily applied to the surfaces to be bonded.
Polyamides such as Disparlon 6500 (Kusumoto Chemicals
Ltd, Japan) or pulverulent elements based on gilica or
the like (untreated fumed silica or pyrogenic silica)

may be used.

The composition may alsc contain metal ions, and also
other  compounds such  as saccharin {a sweetener
authorized in Europe under number E-954, also called
1,1l-dioxo-1,2-benzothiazol-2-one) or 1itg derivatives
(see WO 87/000536), and/or 1’l-acetyl-2-phenylhydrazine
{(between 0.1% and 5% by weight).

Other components such as mineral fillers (Ti0,, CaCo,,
Al;0;, zinc phosphate), ultraviolet stabilizers (such as
2-hydroxyphenyltriazine, Tinuvin 400 from Ciba-Ceigy)
and wax may also be added to the compogition according
to the invention. Free-radical polymerization
inhibitors such as BHT, or benzoguinones such as
naphthogquinone, hydroquinone or ethylhydroguinone may
also be added in order to increase the lifetime of the

composition.

In another embodiment, the invention relates to a
composition comprising a methacrylate ester monomer, a
cure accelerator/initiator comprising a tertiary amine
of formula (I} as defined above, and saccharin {(or a
saccharin derivative). In this embodiment, it may be
advantageous for this composition to contain an acid
monomer, in particular HEMA. In this embodiment, the
presence of the adhesion promoter (b) is preferred, but
is not obligatory. In this embodiment, the composition

may also contain the components (d} to (j) as described



24.0 24.0 24.0 Gel tinme (on 20 gr) 9nmin25s 4minl G 545 545 2mi n33s
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above, and also the other components mentioned above.

As mentioned above, the structural adhesives are formed
from two components which are a composition according
5 to the invention and a catalyst for curing and settin g
the adhesive. These two cowponents are stored in two
different compartments and are mixed at the time of

application of the adhesive.

10 As mentioned, a catalyst which is a free-radical
polymerization initiator, and which is in particular
peroxide-based, 1is chosen. Such catalysts are well
known in the art. Benzoyl peroxide, tert-
butylperoxybenzoate and cumene hydroperoxide may in

15 particular be chosen. It is preferred when the catalyst
contains between 5% and 40% by weight of peroxide, in
particular approximately 20% by weight of peroxide. A
paste containing approximately 20% of benzoyl peroxide
is 1in particular used. This catalyst is in particular

20 contained in a plasticizer such as diiscbutyl phthalate
or benzyl phthalate.

The catalyst is used in a ratio of from 1:1 to 1:30 (by
voliume) , preferably from 1:5 to 1:30, everl more
25 preferably approximately 1:10, relative toc the second
component, which 1is the composition according to the

invention.

The invention thus relates to the combined use of a
30 composition according to the invention and of a

catalyst comprising a free-radical polymerization

initiator of peroxide type in a method for adhesgively

bonding one material to a second material, and in

particular when at least one o0of the materials is
35 metallic,

The use of a composition according to the invention and

of a catalyst therefore makes it possgible to bond
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10 or a composite. The composition may therefore be used

in one or other of the following applications:

metal/metal, metal/composite, wmetal/plastic, metal/-
wood, wood/plastic, wood/composite, wood/wood,
plastic/composite, plastic/plastic or composgite/-

15 composite adhesion.

The composition according to the invention is also
particularly advantageous when a material has to be
bonded to a composite or a metal.
20
The flexible methacrylate structural adhesives having
high mechanical performance obtained with the
composgition according to the invention are resilient
and resistant to shocks and vibrations. They make it
25 possible to produce adhesive joints between materials
of the same or different chemical nature, for example:
concrete, wood, ceramics, glassg, ferrites, aluminum,
anodized aluminum, steel, galvanized steel, stainless
steel, painted metals, steel, copper, =zinc, ABS, PVC,
30 polyester, acrylics, polystyrene, gel-coat polyester or
epoxides, composites, glasg-fiber-reinforced
composites, laminates, honeycomb structures and any
painted or lacquered material. The structural adhesives
obtained with the composition according to the
35 invention are particularly advantageous for bonding

galvanized steel or electrogalvanized steel.

They can alsc fill large gaps between substrates of
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different and variable thickness, roughness or

flatness, with better stress distribution.

The flexibility of this composition thus makes it
5 possible to take up the forces of differential
dilations between the substrates over long lengths of
several meters, reducing and eliminating the

geometrical faults (angle, roughness, flatnessg).

10 The applications and activity sectors involved comprise

in particular:

Bonding of reinforcements, rails, frame structures,
beamg, stiffeners, panels, partitions, fasteners,
15 supports, body componentsg, reinforcing brackets,

inserts, cylindrical and conical components, hinges,
frames, etc.; bonding with lamination take-up on
partitions, bonding with filling regquiring high
mechanical strength;

20
In particular bonding of any bonded structural or
mechanical component from the following fields of
construction: shipbuilding, automotive, railroad {(and
infrastructure), aeronautical, aerospace, electronic,

25 electromechanical and domestic electrical equipment,
military structures, shop gsigns, traffic (and
advertising) signs, urban furniture, exterior Joinery
{windows, picture windows, French doors, entry doors
and garage doors) , wind machines, containers,

30 engineering structures and infrastructureg {in
particular suspension bridges, offshore o0il platforms
and aircraft hangers), construction and fastening,

curtain walling and solar panels.

35 When the adhesive produced with a composition according
to the invention exhibits a rapid gelation, this makes
it possible to solve the following problems:

-  magnet bonding in the manufacture of
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loudspeakers: rapid progression to gel time on
the assembly line in fact makes it possible to
immobilize or fix the parts rapidly without
them having the time to slide on one another
with a high production rate enabling a bonding
procedure to be carried out every 2 minutes
instead of every 4 minutes.
Magnet bonding (manufacture of windshield-wiper
motors, small motors), assembly of electronic
components.
Bonding o©of rearview wmirror inserts on a
windshield: metal and plastic on laminated
glass (for the repair, the operator does not
have to hold the insert on the glass for more
than one to two minutes) .
Bonding of inserts vertically on supports made
of metals and composites: stainless steel male
insert on a square plate 32 x 32 mm onto which
a tapped bushing is welded: it involves a male
insert with a perforated plate 38 mm in
diameter, onto which an M6 threaded stud 25 mm
in length is welded (see in particular the
Bighead'™ ingerts (Bighead Bonding Fastener,
Bournemouth, GB)). Rapid bonding with a gel
time 1is necessary 1in order to avoid the
perforated insert gliding on the vertical
support. The adhesive rapidly plays its role of
rivet in the perforationg of the insert.
Rapid positioning on high production rate
assembly lines and on many materials.
Positioning and bonding of packing pieces.
Rapid assembly on an assembly line with gaps

that may be large, up toc 5 mm, and on a

mulicitude of materials: aluminum, steel,
galvanized steel, stainless steel, electro-
galvanized steel, bronze, ilacquered steel,

thermoplastics, glass, and composites.

Bonding on wood and plywood, making it possible
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to prevent the wood absorbing the monomers too

rapidly.

Examples

The examples below illustrate the invention without
restricting the scope thereof.

Example 1: raw materials used and methodology

The following components were used:

Composition

methacrylate ester wmonomer (a): methyl wmeth-

acrylate (MMA)/isobornyl methacrylate/hydroxyethyl
methacrylate

functionalized liquid elastomer (f): HYPRO™ VTB
2000x16é8 (EPM, USA)

acid monomer: methacrylic acid {MAA)

adhesion promoter (b): phosphate methacrylate
Genorad 40 (Rahn AG)

cure accelerator {c): 4,4’ ,4" -methylidyne-
tris{N,N-dimethylaniline) (LCV)

cure accelerator (control): N,N-dimethylaniline
(DMA) , or dimethyl-para-toluidine (DMPT)

toluidine (d): N,N-bis(2-hydroxyethyl)-p-toluidine
(PTE)

zinc dimethacrylate (e): SR 708 (Sartomer)

fillers: metal ions, rheology modifiers,
pulverulents

SIS copolymer (g): Kraton D1160 (Kraton Polymers)

SIBS copolymer {h) : Kraton MD&455 (Kraton
Polymers) 25

rheology modifier: Disparlon 6500 (Kugumoto
Chemicals)

elastomeric polymeric particles (i): Clearstrength

C303H (Arkema) .

Catalyst

benzoyl peroxide at 20%.

Ratio of composition:catalyst mixture = 10:1.



100% adhesi ve 100% adhesi ve NB: The shear strength of fornulation Bl
was perfornmed on alum num For El, gel time (on 20 gr): 11 mn 52 s.
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pleces measuring 100 x 25 x 1.6 mm (L x W x T) were

5 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 approximately 200 to
400 pum. The force needed to break the adhesive joint
wag then measured by pulling on the two test pieces.

10
In order to be industrially useable, it is preferable
for it to be possible to handle the adhesive for
several minutes (which corresponds to the gel time} and
for the adhesive to cure rapidly after gelation. It is

15 preferable for the maximum exothermicity time to be
close to the gel time so that the user can rapidly
handle his or her parts.

The gel time and the maximum exothermicity peak were

20 also measured.

Example 2: use of a high-molecular-weight polyamine

The following compositions were analyzed:

Components Al A2 A3 A4 A5
Methyl

28.5 28.5 28.5 27.0 28.0
methacrylate
VTB 2000x168 28.0 28.0 28.0 28.0 28.0
Isobornyl

5.5 5.5 5.5 5.5 5.5
methacrylate
Hydroxyethyl

6.0 6.0 6.0 5.0 6.0
methacrylate
Methacrylic

4.0 4.0 4.0 4.0 4.0
acid
Genorad 40 3.0 3.0 3.0 3.0 3.0
SR 708 - - - 1.5 -
DMA 1.0 - - - -

DMPT 1.0 -




Kraton D1160 16.0 16.0 16.0 16.0 16.0 Kraton MX6455 5.0 5.0 5.0 5.0
5.0 VIB 2000x168 7.0 7.0 7.0 7.0 7.0 A2EH 4.0 4.0 4.0 4.0 4.0 HEMA
4.0 4.0 4.0 WweO2009/115610 PCT/EP2009/053332
- 24 -
PTE -
LCV - - 1.0 1.0 0.5
Fillers 24.0 24.0 24 .0 24 .0 24 .0
Gel time
omin25s 4minl0os S48 54s 2min33s
{on 20 gr)
Maximum 15min40s . 7min36s 8min28s | 2min3ss [71lmin48s
exothermicity 108eC 116°C 119°C 109.5°C 89°C
Shear strength |16.7 MPa| 15.7 MPa |15.3 MPa|l17.% MPal|l5.8 MPa
Fracture 100% 100% 100% 100% 100%
surfaces cchesive | cohesive | cohesive |cohesive|cohesive

Formulation Al: uses an amine as described in the prior

art (contreol).

Formulation A2: uses an amine as described in the prior
5 art (control) .

Formulation A3: the gel time is very rapid, the

exothermicity peak being more distant.

Formulation A4: wuse of S8R 708 from Sartomer in
10 combination with ILVC: this metallic dimethacrylate
monomer accelerates the curing rate (exothermicity

time) and improves wmechanical performance.

These results therefore show that the use of a high-
15 molecular-weight polyamine makes it posgible to
accelerate the gelation, while at the same time
maintaining an exothermicity peak distant from this
gelation. The addition of wvariocus components to the
mixture makes it possible to control the gelation and
20 the exothermicity peak, while waintaining or improving

mechanical performance.

Example 3: bonding of hot-dipped galvanized steel to
itself

25 Measurement of the shear strength according to the
protocol of the IS0 4587 standard (galvanized steel

test pieces}.



4.0 Genorad 40 2.0 2.0 2.0 2.0 2.0 Methacrylic acid 4.0 4.0 4.0 4.0

4.0 Saccharin

=

[en]}

2.0 2.0 2.0 DVMPT 0.9

0.9 DVA 0.9 0.9

WO 2009/115610 PCT/EP2009/053332
- 25 _

Components Bl B2 B3 B4 B5
Methyl

28.1 27.4 25.4 26 .25 28.25
methacrylate
1,4-Naphtho-

' 0.003 0.003 0.003 0.003 ¢.003

gquinone
VTBE 2000x168 28.0 28.0 28.90 28.0 28.0
Isobornyl

5.5 5.5 5.5 5.5 5.5
methacrylate
Hydroxyethyl

6.0 6.0 6.0 6.0 6.0
methacryliate
Methacrylic

4.0 4.0 4.0 4.0 4.0
acid
Genorad 40 3.0 3.0 3.0 3.0 3.0
Saccharin - - 2.0 2.0 -
DMA - 0.9 0.9 - -
PTE 1.4 1.2 1.2 1.2 1.2
LCV 0.5 - - .05 0.05
Fillers 23.5 24.0 24.0 24 .0 24.0
Shear strength |15.7 MPa| 1.1 MPa 9.3 MPa [ 8.2 MPa | 1.5 MPa
Fracture 160% 100% 100% 100% 100%
surfaces cohesive | adhesive |adhesive |adhesive|adhesive
NB: The shear strength of formulation Bl was performed

on aluminum. For Bl, gel time (on 20 gr): 11 min 52 s.
Maximum exothermicity: 14 min 36 s, 104°C. The gelation
time is thus delayed and is close to the maximum
excthermicity time. This adhesive 1is particularly

suitable for uses in the field of bonding large parts.

Example 4: bonding of electrogalvanized steel to itself
the shear
ISO 4587

steel test pieces).

Measurement of strength according to the

protcocceol of the standard

(electrogalvanized
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Components cl Cc2a C3 Cc4 C5
Methyl
49.997 45,997 47 .997 47 .997 48 787
methacrylate
1,4-Naphtho-
) 0.003 0.003 0.003 0.003 0.003
quinone
Kraton D1160 16.0 16.0 16.0 16.0 i6.0
Kraton MD6455 5.0 5.0 5.0 5.0 5.0
VTB 2000x168 7.0 7.0 7.0 7.0 7.0
AZEH 4.0 4.0 4.0 4.0 4.0
HEMA 4.0 4.0 4.0 4.0 4.0
Gencrad 40 2.0 2.0 2.0 2.0 2.0
Methacrylic
, 4.0 4.0 4.0 £.0 4.0
acid
Saccharin - - 2.0 2.0 2.0
DMET 0.9 - - 0.2 -
DMA - 0.9 0.9 - -
LCV - - - - 0.1
PTE 0.6 0.6 0.6 0.¢€ 0.6
ClearStrength
4.0 4.0 4.0 4.0 4.0
303E
Disparlon &500 2.5 2.5 2.5 2.5 2.5
Shear strength | 1.3 MPa 2.7 MPa |19.1 MPa| 5.2 MPa |18.3 MPa
Fracture 100% 100% 100% 1L00% 100%
surfaces adhesive . adhesive |cohesive |adhesive|cohesive




19.1 MPa 5.2 MPa 18.3 MPa Fracture surfaces 100% adhesi ve 100%
adhesi ve 100% cohesi ve 100% adhesi ve 100% cohesi ve WD

2009/ 1156 10RET/ FRAOOH HHBB32 - 27 - Cains 1. A corpesids Qb d Mg £an
be used in a structural adhesive, said_structural adhesive being

formed 5 fromsaid conposition and froma catal yst conprising a

radi cal polynerization initiator of pgrgxLde type, said conposition
conpri si ng: (a) at |east one nethacrylate ester nononer, (b)
a phosphat e- est er - based adhesi on pronoter, 10(c) a cure accel erator

conprising a tertiacymppsneioh fowaul @ah bdSigzashi §2H|3 a therR3caraup
2 ol CEONENCE CLoIAN Sonaln BEOUP COTPT| SL10, AL | Sl NG e
5 from said composition and from a catalyst
comprising a radical polymerization initiator of
peroxide type, said composition comprising:
(a) at least one methacrylate ester monomer,
(b} a phosphate-ester-based adhesion promoter,
10 (c) a cure accelerator comprising a tertiary

amine of formula I:

RQ /;_.m-.\

,

N
91’““(\"—::;

"R3 (1)

15 in which:
- the R3 group is a resonance electron-donating
group comprising at least one aromatic group

which is capable of forming, with the radical:

RO
R e
290
and in compination with said radical
polymerization initiator, a conjugated system
exhibiting an absorption in the visible field
25 of the electromagnetic spectrum, for generating
coloration of said polymer or of said cement
during the reaction for polymerization of said
Monomer,
-~ the R1 and R2 groups are resgpectively and
30 independentliy:

* linear or branched C; to Cys, preferably C.
to U, alkyl groups,
o Cs to Cs, preferably Cs to Cpg, aryl or



20 andi nconbi nati onwi t hsai dradi cal pol ynerization initiator, a

conj ugat ed system exhi biting an absorption in the visible field 25 of
the el ectrompgneidss spaeigum for generating col orﬁ#%ﬁ S 332
pol ymer or of said cement during the reaction for polynerization of
sai d nononer, the RL and R2 groups are respectively
and 30i ndependently ar anched C1 to Cl16, preferably C1
to C5, al kyl groups, 6541{}%019 ré)%erabl G5 to Cn, aryl or WO
2009/ 115610PCT/ EP200'9/ 653332 C:98 praﬁylraélkyl @r otips,CO Cplkyglddene
preferably Cy to Cs,gmallgdidene groups. 5

2. Theconposi ti onascl ai nedi ncl ai mL, characterized in that said R3
group conprises at |least one tertiary amne linked to an aromatic
group. 16 3.2The dﬁfmosmcbmpbmmral megk i N eldhesdof chai neldi@r 2,

h d f the f 15
iy che R\ RS (MRS T e PP B Ea RO oA N ORI %, 2k

R6 and R7 are chds@stfrome tertiary amine Illinkedr oo branemeda€licto
Cls, preferably grog@;.o Cs, al kyl groups,

10 3. The composition as claimed in either of claims 1
or 2, characterized in that the R3 group is a

group of the form:

|
A P
F!xi.‘?r /U \(\/\ N,Rs

&5 ar
15
in which:
- X is chosen from: CH and N, and
- R4, R5, R6 and R7 are chosen from:
e linear or branched C; to Cis, preferably C;
20 to Cs, alkyl groups,
e Cs to (39, preferably Cs; to Cyp, aryl or
arylalkyl groups,
¢ C; to C;5, preferably C; to C;, alkylidene
groups.
25
4. The composition as claimed in cne of c¢laims 1 to

3, characterized 1in that said cure accelerator

cerresponds to the formula:



Cs to 030preferably Cs to C1OQ, aryl or arylal kyl groups, Cy to 0j5,
preferably 02 to Cs, alkylidene groups. 25 4. The conposition as

claimed in ofe ffosi@igwigd to 3, characterized in gdatpSaddh fHE32
accel erator corresponds to the fornula:,g WO

2009/ 115610PCT/ EP2009/ 053332 - 29 - HC, N The conposition as
claimed in one of clains 1 to charactg@L;, in that said
phosphat e- est er based adhesi on pronoter i% nethacryl ated. The
conposition as clainmed in one of clainms~k.to 5, characterized in

t hat sai d phosphat e- est erbased adhesi oni prionoter is the

2- hydroxyet hyl net hacryl ate phosphate ester or a m xture of
2-hydroxyet hyl nethacryl ate nonophosphate and di phosphate esters. The
conposition as clained in oneHQ; cliai o 6,;gQaracterized in
that it also conprises an am né % osen Y.gOMAL he group consti tut ed
of substituted or unsubstituteggd ol uidines, anildpes and phenols. The
conposition as clained in one of clains 1 to 7, characterized in
that it also conprises a netallic acrylate nonomer (e). The
conposition as clainmed in one of clains 1 to 8, characterized in

that it al so cont@idscahpbeasicangselast:a@® {d)one of claims 1 to

Theconposi ti onasc) ai nedi ncl ai n®, characterized i.n that said el astoner
(f) is chosen fH%ﬂf[Ehﬁﬁ?ﬁﬁﬁqE%%foﬁjho ct?&ﬁgii? ESp%ate'ESter'
pol y- but &di ene, pudaad opiterse] crantrdicareds iof negsecdmgoerents. WO
2009/ 115610PCT/ EP2009/ 053332 - 30 - 11. The conposition as clainmed in
one of clainms 1 to 10, characterized in that it also contains an

el ast oreri ¢ Dl ocK topePYReslieoplapfi g sstm@denat apge of claims 1 to

5, characterized in that said phosphate-ester-

kg

based adhesion promoter is the 2-hydroxyethyl

10 methacrylate phosphate ester or a mixture of
2-hydroxyethyl methacrylate monophosphate and
diphosphate esters.

7. The composition as c¢laimed in one of claims 1 to

15 &, characterized in that it also comprises an
amine (d) chosen from the group constituted of
substituted or unsubstituted toluidines, anilines

and phencls.
20 8. The composition as claimed in one of claimsg 1 to
7, characterized in that it also comprises a

metallic acrylate monomer (e).

9. The composition as claimed in one of claims 1 to

[Ne]
i

8, characterized in that it also contains at least

one elastomer (f).

10. The composition as claimed in claim 9,
characterized in that said elastomer () is chosen

30 from functionalized or nonfunctionalized poly-
butadiene, polyisoprene, and blends of these

components.



5at | east one second nmononer (g). 12.

Theconposi ti onascl ai nedi ncl ai nlLl1, characterized in that said second
nmononer of tye Aj@stomde bl ock copol yner (g) is gdws8hddOMs3zzz
10i soprene, butadi ene and ethyl ene. 13.;,The conposition as clainmed in
claim 1l or 12, characterized in that said elastomeric bl ock
copolynmer (g) is a styrene-isoprene-styrene (SI'S) 15 copol yner, and
in that it also contains at | east one el astoneric bl ock copol yner
cont ai ni ng stlyr end*SantCBRRaLF Epe 8F &tlRimese Yh)ongqof claims 1 to
Theconposi ti onasclii nedianGlcdiafiZeR0igharpst erized idy t hatnsaind ong
el astoneri c bl ock .copol yner (hf i.S ChOan froma . |

st yr ene- but adi enees]ﬁ%E ST edhof PRt YR gontaining styrene and
styrene-bsopr enelat ddizere-gtey reener(ShBSjoneapolginer . 25 15. The
conposition as clainmed in one of clainms 1 to 14, characterized in
that it also conprises particles (i) formed froma thernoplastic
shel | and fridm afid astcommdsdtdore. 3@ 16claimed  in  claim 11,
Theconposi ti onascdraiRANGAIMD, eharacierd 2edcbAgt Adhai@d of the
particles (i) are _chosenfromacrylonitril e-butadiene-styrene,

net hacr yl at e- but f&i%’f@”ﬁ%n%}ﬁ&ﬂ‘ha@?%%@?r (g} is’ chosen from
acrylonioril e- butizdipererst yrensliant reidhasmyllate-. 35acrylonitrile
particles, and m xtures thereof. WD 2009/ 115610PCT/ EP2009/ 053332 -
31 - least one acrylate ester nononer (j) in which the al cohol part
has at | eastlione THenegpmpbgiitionh ads| edstingcariboncatdms. 15 18 12,
Theconposi t i onasclalmRAlAGlAlTL7: o chanagt erdzed 10 1habnspld oBgock
acryl ate ester nononer IS a nethacrylate or acrylate nononer.
19. The conposit iGRAY ™% fgd LA & t HerroRe ol eewEeny-10arena s (SIS)
charactesi zed i n ddiadl yinteCONdBE NS naA dHa UL € 8 sbW a4l 3 €3 AONQABES
(j). 20. The co ositioncas cl ai rr];ced in one of claine 1 to

19, characteri zed 1% THH "9 S P LB af AROLYT95| E8EF2OREDHd T ¥FERE
conpound chosen fargintatravae ey yomuditfvlemeanch)an acid nononer. 21. The
conbi ned use of a conposition as clainmed in one of clains 1 to 20 and
of a catalyst conprising 20 a radical polynerization initiator of
per oxi de typé -i n et KEHCs tddtiesi wel y Isdrdiveg ondnmat ediam t ola.
second paterial. charact?dizkhe use atCl ad@dohe A MIderic block
characterized in 25that at |east one materjal is netallic.

copolymer (h} 1is chosen from a styrene-butadiene-
styrene (SBS) copolymer and a styrene-isoprene-

butadiene-styrene {(SIBS) copolymer.

25 15. The composition as claimed in one of claims 1 to
14, characterized in that it also comprises
particles (i) formed from a thermoplastic shell

and from an elastomeric core.

30 16. The composition asg claimed in claim 15,
characterized in that said particles (i) are
chosen from acrylonitrile-butadiene-styrene,
methacrylate-butadiene-styrene, methacrylate-
acrylonitrile-butadiene-styrene and methacrylate-

35 acrylonitrile particles, and mixtures thereof.

17. The composition as claimed in one of claims 1 to

16, characterized in that it also comprises at



10
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20

25

WO 2009/115610 PCT/EP2009/053332

18.

19.

20.

21.

22.

- 31 -

least cne acrylate ester monomer (j) in which the
alcohol part has at least one linear chain of at

least 6 carben atoms.

The composition as claimed in claim 17,
characterized in that said one acrylate ester

monomer (j) is a methacrylate or acrylate monomer.

The composition as claimed in either of claims 17
and 18, characterized in that it contains a

mixture of two acrylate monomers (j).

The composition asg claimed in one of claims 1 to
19, characterized in that it also contains at
least one additional compound chosen from a

rheology modifier and an acid monomer.

The combined use of a composition as claimed in
one of claims 1 to 20 and of a catalyst comprising
a radical polymerization initiator of peroxide
type in a method for adhesively bonding one

material to a second material.

The use as claimed in claim 21, characterized in

that at least one material is metallic.



