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to their applications. Structural adhesives are a
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that can be used as a elongation at break equa
strength equal -3a- In yet another aspect, there is
provi ded the use of a conposition as defined in the
first aspect for the adhesion of one material to
another material. In a preférred enbodi nent, the
ester nononer (a) is a nethacrylate nononer. It is
preferred to choose a nethacrylate nonomer in which
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ia present in a proportion of between 15 and 50%



A functionalized pol ybut adi ene, such as Hycar VIB
2000x168 (with vinyl term nal groups), by itself O

as a blend with a nonfunctionalized pol ybut adi ene,

such as Hycar OTH 2000x162 (carboxyl term nal groups)
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The applicationsand activity sectorsinvol ved
conprise, in particular: Bonding of reinforcenents,
rails, frame structures,
beat - Ls, stiffeners, panel s, partitions,fasteners,
supports, body conponent-$a-rei nforcing brackets,
inserts, cylindrical and conical conponents, hinges,
frames, etc.; bonding with | anm nation take-up on
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QU 585 3 s Zf. standard was used to carry
out the'tésts For neasurlng the tensile strength TS,
t he el ongation at break BB and the el astic nodul us or
Young's nodul us YM The el ongati on was observed using
a nmethod well known to those skilled in the art
described in particular by the |1SO 527 standard, the
pul | rate of the adhesive being a constant 50
rant mn; the tensile shear strength (SS) was
measured according to the |1SO 4587 standard.
Briefly-, 2024T3 al um num test pieces neasuring 100 x
25 x 1.6 mMmm (L x WT) were used. Two test pieces were
bonded to each other, the overlap area being 25 x 12
nm (300 m®2), with an adhesive joint thickness of
about 200 to 400 pm The force needed to break the
adhesive joint was then neasured by pulling on the
two test pieces; and the tensile peel strength
(FS) was eval uated according to the SO 14173
standard. Al um num test pieces neasuring 100 x 25 x
1.5 mm or gal vani zed steel test specinens neasuring
100 x 25 x0.8 mm were used, these being bonded with
an overlap of 75 x 25 mm and an adhesive joint
t hi ckness of about 500 um - 13 - Results Specinen F
123 4 516
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In one particular embodiment, the composition also
contains at least one acryiic ester monomer {e) in
which the alcohcl part has a linear chain of at least 6
carbon atoms (a long-chain monomer). Thus, it -is
preferred to use lauryl methacrylate, 2Z-ethylhexyl
methacrylate, Z-ethylhexvyl acrylats, esters bassd on
polyethylene glycol, or mixtures of these esters. It is
preferable for the composlition to contain at most 10%,
preferably at mest 8% or even at most 5% by weight in
total of these acrylic long-chain moncmers. in one
particular embodiment, the composition comprises a
mixture of two acrylic long-chain ester menomers.
Preferably, when tha composition ccntains only a single
acrylic ester moncmer (e), it is preferabie for this to
be present in an amount of 8% by weight or less,
although it is acceptable Zor there to be an amount of
between 8 and 10% when the composition ccntains &
mixture of these esters (e). In this case, 1t 1is

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

The composition may also contain cother monomers, such

as acrylonitrile, methacrylonitrile or styrene.

The composition according to the inventicn also
comprises a blend of variocus block copolymers. Thus, it
comprises (b} a styrene-lsoprene-styrens block
copoiymer (5I8) and (¢} at least one block copolymer
containing styrens and butadiene or ethylene. When it
contains Dbutadiene, this block copolymer may be =&
styrene-butadiene-styrene copolymer {SBS) or 2
styrene-isoprens-butadiene-stiyrene copolymer (SIES),
such  as Kraton MD6455 (from  the company Kraton
Polymers) described by Dr. Donn DuBois et al. at the
conference Adhesives & Sealants Council Meeting,
Louisville, XY, 6~12Z October 2005.
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When it contains ethylene, this block copolymer may be
an SEBS (styrene/ethyiene-butylene/styrene copolymer)
or an SEPS - (styrene/ethylene-propylene/styrene
copolymer;. These compounds are available in the Kraton

G range {from Kraton Polymers}.

in the preferred embodiment of the invention, the block

copolymer (¢) contains butadiene.

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

Preferably, the composition contains a blend of an SIS
and an SIBS in a proport103 varying from 4-1 by weight
in the composition) to 1.5-1. The preferred proportion
of £IS5 to SIBS is about 3/1 or 3.3/1l. However, it is
also possible to use an SIS/SBS blend in the sanme
relative proporiions as the SIS/SIBS blend. It is alsc
pdssible to use a blend coif 8I5, SIBS and SBS. Another
block copelymer may &elac be added to one of these
blends.

The block copélymers SIS, S5BS or SIBS that can be used
according to the invention are well known to those
skilled in the art. They are produced in particular by
the company Kraton Polymers (Houston, Texas, USA).
Thus, it 1s possible to use the 5I8 Kraton D1160
disclosed in US 2005 0238603 or Kraton DL1161, the 5B
Kraton D110Z2 described in US 5 106 917 and fthe S$SIBS
Kraton MD6455 or Kraton MD 646(.

93]

The person skilled in the art knows how to select the
515, SIBS and S5BS block copolymers that can be used in

the composition according to the invention from those
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wei ght) 100 100 1001 100 100 100 The speci nens
tested contai ned the bl ock copolyner (b) or a block
copolynmer (c) according to the invention with an

el astonmer (d). The results gbtai ned were the :
following: 'Specinen 12 34 5 6 SS(MPa) on al um num

i 22

that exist, in particular according to their solubility
in the monomers used, or ccording to their tensile

strength.

Preferably, the compesition according to the invention
éomprises between 10 and 30%, preferably betwezen 15 and
2b% and more preferably between 18 and 25% by weight of
the blend of said SIS block copclymer and said block

copolymer containing butadienes or ethylene.

The composition according to the invention  zlso
contains at least one elastomer chosgen in such a way
that 1t is compatikle in solution with the block
copolymers used. If necessary, 1t iz funciionalized
(having a double bond at 1its ends, in particular
methacrylate functicnal groups to improve the bonding
with the monomers). In certain cases, a liguid
elastomer is chesen. It is preferred te use at least
one functionalized eéelastomer, either by itself or as a

mixture with at lieast one nonfunciionzlized elastomer.

In particular, said elastomer is chosen such that its
Hildebrand solubiliﬁy parameter 1s compatible with the
Eildebrand solubility parameters of the block
copolymers used. In particular, it is chosen in such a
way that 1its solubility parameter does not differ by
the Hildebrand
sclubility parameters of the block copolymers used (for

h

mere than 10% from the average o

example 8.3 (cal.cwm™)” in the case of the SIBS MD6455).
The Hildebrand solubility parameter is well known and
calculated by the sguare root of the cohesive energy
density of the compound. The Hildebrand sciubility
parameter is directly related to¢ the dispersion forces
(Van der Waals forces) tThat are exerted bétween the
molecules of g chemical substance., In particular, the
Hiidebrand solubility parameter (expressed in cal”cm ')
0f the eliastomer is between B znd 9 (betwsen 16 and 19

when the solubility parameters are expressed in MPa™).
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Thus, it is opreferred to use elastomers of the
polybutadiene ty?e {the polybutadiene then being
preferably liguid and functicnalized) or polyisoprene
typs. A polychloroprene (Neoprene AD10, from DuPont,
USA) may also be used.

A functionalirzed polybutadiens, such as Hycar VTB
2000x168 (with wvinyl terminal groups), by itself or as
a blend with a nonfunctionalized polybutadiene, such as
Hycar CTB 2000x162 (carboxyl terminal groups) {(from
Emerald Performance Materials (EPM}, Cuyahoga Falls,

Ohio, USA)}] may be used.

This component (d! is favorably present in an amount of
between ¢ and 20%, preferably between € and 15% and
more prefsrably between 8 and 12% by weight 1in the

composition according to the invention.

The relative proportions of the block
copolymer/elastomer blend are between 4/3 and 1/1,

preferably about 2/%1, by weight in the compoesition.

The c¢omposition accexding to the i1nvention may alsc
gontaln an acid nmonomer such as an acid monomer that
can pe polymerized by free radicals, known in the art,
of the unsaturated carboxylic acid, maleic acid,
crotonic acid, isophthalic acid and fumaric acid type.

Methacrylic acid or acrylic acid is preferred.

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

rheology modifier and an adhesion promoter.

The curing accelerator serves to promote the

polymerization and curing of the adhesive when tThe

catalyst 1is added. This is a tertiary, preferably



1181.2 193.6 7 4 - These results denonstrate that
the presence of only two elenents chosen from (b),

(c) and (d) make it possible to obtain a good tensile
shear strength on alum num but an insufficient

el ongation at break, this_bging |ess than 100% Thus,
ot her conpounds were. tested: Specinen |7 8 9 10 MVA
54 50.250.2 54 Kraton5 D1102 ---- 5 Kraton D1160 16

16 16 _Kraton MD645 55 16 VTE10 2000x168 .10 10 10
JEFPBEELY gaslne such as dimethyl para-toluidine and/or

2,2 - (p-tolylimino) diethanol.

The rheology modifier serves te ensure that the
composition according te the inventicon has the proper
viscosity, s¢ that it can be easily applied to thes
surfaces to be - bonded. Polyamides such as
Disparlon 6500 (from Kusumoto Chemicals Ltd, Japan) may
be used.

The adhesion promoter 1is especially a methacrylate

X

pnosphate ester, such as the phosphate ester
2-hydroxyvethyl methacrylate (Gencorad 40 from Rahn AG,

Zurich, Switzerland).

Other components, such as mineral fillers (Ti0;, CaCoOsz,
Al,Cs, zinc phosphate), ultraviolet stabilizers (such as
Z-hydroxyphenylitriazine, Tinuvin 400 from Ciba-Geigy).
and wax, may also be added to the composition according
e the invention. Free—-radical polymerization
inhibitors, such as BHY, or benzoguincnes such as
naphthoguinons, hydroguinone or ethylhydroquinone may
alsoc be added to increase the lifetime of the

compositicon.

It is known that structural acdhesives are formed from
two components, these being a composition according Lo
the invention and a catalyst for curing and setting the
adnesive. These two components are stored in  two
different compartments and are mixed together at the
time of applicaticn of the adhesive,

This catalyst is a free—-radical polymerization
initiatozﬁ particularly a peroxide-based one, and 1is
well known in the art, Renzoyl peroxide,
tert-butylperoxybenzoate _or cumene hydropercoxide may
especially be chosen. It 1s preferred when the catalyst

%

contains between 5 and 40 paroxide by weight, in



2.5 LauMA2. --3.8 2.5 MAA5 55 Cenorad 40, J 33 i 3
DMPT1 111 1 Disparionl 6500 1 Tot al (by100 wei ght)
100100 100 These speci nmens contained a m xed bl end
of conpounds (b), (c) and (d), specinen 10 being a
new speci nen in Wi ch conpognd (b) was absent. - 15
- The results obtained were the foll ow ng: Speci nenl?
89 10 SS(MPa) on al um num

particular about 20% peroxide by weight. A paste
containing about 20% benzoyl peroxide is especially
used.

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

the composition according to the invention.

The invention is therefore bzsed on the fact that the
combined use of an elastomeric block copolymer of
styrens/isoprene/styrene type, of an elastomeric block
copolymer containing butadiene or ethylene and of at
.least one elastomer having a Hildebrand solubility
parameter compatible with the Hildebrand solubility
parameters of the block copolymers used makes it
poésible toe obtain a composition for a structural
adhesive that has an elongation at break egqual to or
greater than 70%, preferably 90% and more preferably
100%, and a tensile shear strength equal to or greater
than 15 MPa or even 17 MPa {on aluminum).

This resuit 1s completely unéxpected, since this
adhesive thus has properties greatly superiocr to those
described in the art. Moreover, ithis adhesive alsc has
excellent mechanical strength when it is used orn a
composite. In fact, it is commonly found that the
machanical strength values observed on a metal are not

always repeated on a composite.

The use of a composition according to the invention
therefore makes 1t possible to bond metals, plastics
and compcsites o a composite and thus can be applisad
in wparticular in the field of silo, boat or truck
trailer construction. It may bz alsco used in the

avtomotive construction fieid or the railrcad fielid.



18.1 20-521.2 24.3 PS(NNm)F. onl15.817.3 al um num
18:0 9.6 PS(N My on gal vani zed steel 25.1 17.5 16.2
15.7 TSPa) 10.49.610.2 10.0 EB(% 112.6 251.0 205.7
26.1 YMWa) 182.2 -95.7 143.5 166.3 It is clearly
apparent, that the conbi nedgpresence of conponents
(b), (c) and (d) enables an excellent tensile shear
strength to be maintained while obtaining an

xpect.ed effect on .the el ongation at_break ‘
'E%%asgtj ci'ty) ,“(\)/\1}%?%%11 Tén beenca(%g‘rrgss great B Thaht 1009 ©©
|adistyodled yabsodbe hot adotiwar nadfecwbder ved peelthe other
sidenath asdnkersphbe:stiengthvdLesuld .81 s0Ri phalkned. 4
New specimens were tested: ! Specime i .
compcsite. IThe compesition. may therefore be used in one

or more of the following applications: metal/metal,

metal/composite, metal /plastic, netal/wood,
wood/plastic, wood/compesite, wood/wood,

plastic/composite, plastic/plastic or

composite/composite adhesion.

The composition according to the invention 1s thus
particularly advantageous wnen a material has to be

bonded to a composite.

The £flexible methacrylate structural adhesives having
high mechanical performance optained with the
compesition according te the invention are resilient
and resistant to shocks and vibrations. They make it
possibie to produce adhesive ijcoints betwesn materials
of the same or different chemical nature, for example:
concrete, wood, ceramics, glass, ferrites, aluminum,
anodized aluminum, steel, galvanized steel, stainiess
steel, painted metal, steel, copper, =zinc, BABS, PVC,
pelyester, acrylics, polystyrene, gel-coat polyester or
spoxides, composites, glass—fiber-reinforced
composites, laminates, honeycomb structurses and any

painted or laccuered material.

They may also £ill large gaps betwsen substrates of
different or wvariable thickness, roughness or flatness,

with better stress distribution.

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

flatness) defects.



13 8i 121 14 MVA 54 64 55.7 50.2160_2 55.1 Kr at on
D1102 5 5 7 -- -- Kraton D1160 16 16 23 16 16 23
Kraton - MD6455 -- -- 55 7 VIB 2000x168

The applications and activity sectors involived

comprise, in particular:

Bondihg of reinforcements, rails, frame structures,
beams, stiffeners, panels, partitions, fasteners,
supports, body components, reinforcing brackets,
inserts, cylindrical and conical componenté, hinges,
frames, etc.; bonding with lamination take-up on
"partitions, bonding with filling, regquiring high
mechanical strength; especially bonding of any bonded
structural or mechanical component from the following
fieids: ship building, automotive, railroad {and
infrastructure), aeronautical, aserospace, electronic,
electromechanical and domestic electrical eguipment,
military structures, indicating (aﬁd advertising) signs
and panels, urban furniture, exterior joinery (windows,
glazed bays, window doecrs, entry doors and garage
doors), wind machines, contaliners, engineering
structures and infrastructures (especially suspension
bridges, offshore oil platforms and aircraft hangars),
construction and fastening, curtain walling and solar

panelis.
Examples
The examples below illustrate the invention without

restricting the scope thereof.

Example 1: raw materials used and methodology

The following components were used:
methacrylate ester monomer f(al: methyl methacrylate
{MMA) ;

acrylate ester moncmer {e): laurvimethacrvlate {LauMa},

2~ethylhexyl acrylate (ZEHA);

SIS copelymer (p): Kraton D116C (Kraton Polymers);

SRS copolymer {c¢): Kraton DLI162 {(Kraton Polymezs); or

SIBS copolymer (2): Kraton MDe4LD (Kraton Polymers);

functionalized iiguid elastomer (dj: Hycar® VTR
2000x168 (EPM, USA);




- 10-- -- 2EHA 2.5 2.5 '2.2 8.8F8.8 4.3 LauMA 2.5 1
2.52.1 -- -- -- MAMAS 5 CGenorad 40 31 3 3 33l
|
...12.._
nonfunctionalized liguid elastomer (d): Hycar® CIB

2000x162 (EPM, USA);

acid moncomer: methacrylic acid (MAA);

adhesion promoter: phosphate methacrylate Genorad 40
{Rahn AG};

curing accelerator: dimethyi-para~toluidine (DMPT);

rheclogy modifier: Disparlon 6500 (Kusumoto Chemicalsg):
and

catalyst: benzoyl peroxide at 20%.

The %ests according to the following protocols were
carriad out:

- the I30 527 standard was used to carry out the

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

-~ the tensile shear strength (8S) was measured
according to the IS0 4587 standard. Briefly, 202473
aluminum test pieces measuring 100 x 25 x 1.6 mm
(L x W x T} were used. Two test pleces were bonded o
sach other, the overlap arsa being 25 = 12 mm {300 mm%,
with an adhesive Foint thickness of about 200 <to
400 um. The force needed to break the adhesive joint
was then measured by pulling on the two test pieces:;

and

it

- the tensile peel strength (P3} was evaluated
according to the IS0 14173 standard. Aluminum test
pieces measuring 100 x 25 x 1.5 mm or galvanized steel
test specimens mneasuring 100 x 25 x0.8 mm were used,
these being bonded with an overlap of 75 x 25 mnm and an

adhesive joint thickness of about 500 um.



3DVWT 1 11 11 1 Dsparion 1 11 111 - 16 - 6500
Total (by weight) 100 100 I 100 100 100 100 These
speci mens confirmthe inportance of the presence of
conpound (d). It should be noted that since conpound
(d) was present in an anmpurit3 ef 10% by wei ght in the
conposition for specinens 7 and 8, the whole of this
percentage was added to the nethyl nethacrylate
( éEﬁﬂQ?nS 11 and 12) or distributed partially over
mer and conpounds (b) and (c), while

nnlntalnlnu the maximumijnitial proporti.ons.

(Spesimens! 131and[14)2 THe f&llowing resul t& wefe ©

obt diMfed: || Speti nen. 5E1 54 54 54 1 54

Kraton 21 21 - - __ -
pL102

Kraton —— - 21 21 — ‘ e
Di160 '

Kraton - —— - —— 21 21
MD&455

VTS 10 10 10 0 10 | 10
2000x168

ZEHA 5 - 5 -

85
i
i

LauMai -

MAR

Nz

Lapenton

alfey

5
Genorad 3
40

port
et |t

DMPT i
Disparlon 1
6500

o] e

-
oot | et
Joud
o § p2
1

weight)

Total (by 100 100 100 100 100 100

The gpecimens tested contained the bhlock copolymer (b)

or a block copolymer (¢} accerding to the invention

with an elastowmer (d).

The results obtained were the following:

Specimen 1 bd 3 4 5 i &
S5 (MPa)
QT 22 i¢.1 21,1 18.1 20.3 Z21.8
aiuminum
PSS (N/mm)
on 12.4 13.8 Z0.5 12.0 16.4 11.3
aluminum
PS (N/mm}
on 8.9 12.9 i7.2 17.0 1G¢.8 16.7
galvanized
steel _
TS {MPa) 1z2.4 14.0 9.4 i0.2 11.5 i1.3
EB (5} £3.2 53.2 50.2 50.8 28.0 66,1
YM (MPa 268 | 295.7 173.8 185.4 181.2 | 193.96




12 8 13 14 SS(MPa) onl18.1 alum num 18.3 16.8 20.5
24.3 16.8 PS(Nm) on alum num  15.817.94.9 17.3 12.9
5.4 PS(NNmm on25.1 gal vani zed steel 11.3 6.9 ts) C
c-114.9 8.7 TS(Pa) 1.0 7.7 5.8 9.6 64 4.1

- 14

These resulits demonstrate that the presence of only two
elements chosen from (b), (¢} and {d) make it possible
Lo obtain a goed tensile shear strength on aluminum,
bt arn insufficient elongation at break, this being
less than 100%.

Thus, other compounds were Lested:

Specimen 7 5 g 10
MMA ha 50.2 50.2 54
Kraton 5 -— - 5
D1102
Kraton it 16 i --
p1160
Kraton e 5 ' 5 16
MD&EA55 '
VTE 10 10 10 10¢
2000x168
2EHA 2.5 8.8 5 2.5
LauMi 2.5 —~— 3.8 Z.5
~ MAR 5 5 5 5
Genorad 3 3 3 3
40 :
DMPT 1 1 1 1
Disparion ‘ 1 1 3
6500
‘Total (by 100 100 100 160
weight) '

These specimens conteined a mixed blend of compounds
{(by, {(c} and (d), specimen 10 being & new specimen in
which compound (b was absent.




EB(-6) 112.67.0 31.5 251.0 112.0 49.0 M MPa)

182. 2F213.763.0 95.7 154.2 25.4 These results
denonstrate L_ e inportance of the presence- of
conmpound (d) in order to obtain an el ongation at
break greater than 100% - 451 - OQther fornul ations
were al so tested: Specinen |AB CDE MVA 52.2 54.2
56.2 52.2 50.2 Kraton D1160 16 16 16 16 16 Kraton

M@Qﬂ@%sults obtained were the following:

Specimen 7 8 ' g i0
S5 (MPa}
' on 18.1 20.5 21.2 24.3
aluminum
PSS {N/mm)
on 15.8 17.3 18.0 9.6
aluminum
BES  (N/mm)
on 25.1 17.5 16.2 i5.7
galvanized
steel
TS (MPa) 10.4 9.0 10.2 10.0
EB (%) 112.6 251.0 205.7 26.1
M (MPa) 182.2 85.7 ' 143.5 166.3

It ig c¢learly apparent that the combined presence of
component (b}, {cy and (d) enables an excellent
tensile shear strength to be maintained while obtaining
an unexpected effect on the elongation at break

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

It should also be noted that the observed peel strength

and tensile strength results are maintainsd.

New specimens were tTested:

Specimen 7 1 11 13 g | 12 14
MME ' 54 64 55.7 50.2 60.2 55,7
Kraton 5 ) 7 - - o
D1102
Kraton 15 16 23 ig 16 23
p1160
Kraton - —— - 5 o) 7
MDG455
VTB i0 —- - 10 - -
2000x168
2EHA 2.5 2.5 2.2 £.8 8.8 4.3
LauMA 2.5 . 2.5 2.1 -— -— —=
MAR 5 5 3 5 5
Genorad 3 3 3 3 3 3
40
DMPT 1 1 1 1 1 1
Disparion 1 1 i 1 1 1




ar CTB

5555 Hycar VIB 2000x168 B 6 4 0O ¢
8.8 8.8 8.8 MAA 15 5

2000x162 0 0 0 B 5 2EHA 8.8
55 GGenorad 40 3 3 3 3

5
8.

_16_
6500
Total (byv 106 100 100 100 100 100
welight) <

These specimens confirm the importance of the presence
of compound {d). It should be noted that aince compound
{d} was present in ar amount of 10% DLy weight in the

compesition for specimens 7 and £, the whele of thi

0

percentage was added to the methyl methacrylate
(specimens 11 and 12) or distributed partially over the
monomer and compounds (b)) and (c), while maintaining

the maximum initial proportions (specimens 13 and 14).

The follcwing results were obtained:

Specimen 7 11 iz 8 13 14
S5 (MPa)
on 18.1 i8.3 i6.8 20.5 24,3 16.8
aiuminum
PS {N/mm)
 on 15.8 7.9 4.9 17.3 12.9 5.4
aluminum
PS {N/mm)
on 25.1 i1.3 6.9 17.5 14.9 8.7
galvanized
steel
T5 (MPa) 10.4 7.7 5.8 9.¢ 6.4 4.7
EB (%) 112.¢ 7.0 31.5 251.0 12.0 49.0
YM (MPa) 182.2 ¢ 213.7 63,0 L2 25.4

0
(&3]
~.1
-
{An
[ty

These results demonsirate the importance of the
presence- of compound {d} in order +to obtain an

elongation at break greater than 100%.



3 DWT 11 Di sparion 6500 1 1 Tot al (by wei ght)
1 100 100 100 100 100 The followi ng results were
obt ai ned: SpecimenA B C D SS(MPa) on al um num 21. 2
22.6 24.0 15.6 17.3

— 17 —

Other formulations were also tested:

Specimen A B c D E
MMEA 52.2 54.2 56.2 52.2 50.2
Kraton 16 i6 16 16 16
01160
Kraton 5 5 5 5 5
MDE455
Hycar V1B B 3 4 0 5
2000x168
Hycar CTB 0 0 0 B8 5
2000x162
2EHA 8.8 B.8 8.8 8.8 €.8
MAZL, 5 5 5
Genorad 3 3 3 3 3
40 !
DMPT 1 1 1 1 1
Disparlon 1 1 1 1 1
6500
Total (by 100 100 100 100 100
walght) ]

The folliowing results were cobtained:

Specimen A B c D E
S5 (MPa) _
on 21.2 22.6 24.0 15.¢ 17.3
aluminum
PS8 {N/mm)
on 18.0 17.90 23.6 13.5 23.8
aluminum
PS5 (N/mm; :
on 17.7 15.8 i5.0 g.5 10.0
galvanized
steel
TS (MPa) 12.8 10.9 1Z2.1 - 7.3 7.9
EB (%) 138.7 92.% 731 35.3 108.0
YM (MPa) 221.5 212.4 224.1 156.6 136.6

Adhesion To & composite:
The bonding test was carried out by adhesion of

galvanized steel toc a polyvester gel-coatl.

The adhesion quality Wwas rated according to the

following convention:



PS( N )

on alumnum 18.0 17.0 23.6 13.5 23.6

PS(N mm) on gal vani zed steel 17.7 15.8 15.0 8.5 10.0
TS(MPa) 12.8 10.9 12.1 7.3 7.9 EB(95) 138.7 92.9 71.1
25.3 108.0 YM WMPa) 221.9 212.4 224.1 156.6 136.6
Adhesion to a conposite: -Th& bonding test was carried
out by adhesion of gal vani zed steel to a pol yester
gel - coat .
+++: excellent
++: good
+: noderate
-z pCor
Specimen Galvanized steel/poclyester
gel-coat adhesion
1 ++
2 ++
3 R
4 ot
> ok [
6 + /et
7 Fwn
8 +/ e+
10 +
i1 + /o
12 +
13 -
14 -

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

satisfactory in the case of the compesitions according

to the invention.




- 18 - +++: excellent ++ good +: noderate -:poor
Speci nen @Gl vani zed steel / pol yester gel -coat adhesion
++ 2 ++ 3 4 ++/+++ 1 6 +¥FT7 ++4 8 +/++ 9 -, -,

10 + 11 12 41 13 - 14 -
CLATMS

1. A composition that can be used in a structural
adhesive, comprising:

(a)at least one methacrylate ester monomer;

(b)yan elastomeric block copolymer styrene-isoprene-
styrene (S8IS};

(c) at least one elastomeric block copolymer
containing styrene and (butadiene or ethylene); and

(d)at least one elastomer chosen 1n the group

consisting of polybutadiene, polyisoprene and
polychloroprene.
2. The composition as claimed in claim 1, characterized

in that said one elastomeric block copolymer (c) is chosen
from a  styrene-butadiene-styrene copolymer (SBS) and a
styrene-isoprene-butadiene-styrene copolymer (SIBS) and

their blends thereof.

3. The composition as claimed in either of c¢laims 1
and 2, characterized in that said elastomer {d) is liquid

and is polybutadiene.

4. The composition as claimed in either of claims 1 to
3, characterized in that said elastomer (dy = 1is
functionalized.

5. The composition as claimed in one of claims 1 to 4,

characterized in that it comprises between 4 and 20% of

said elastomer {(d) by weight.

6. The composition as claimed in one of claims 1 to 5,
characterized in that it comprises between 15 and 25% of
said elastomeric block copolymer {(b) /said elastomeric

block copolymer {(c¢) mixture by weight.

7. The composition as claimed in one of claims 1 to 6,
characterized 1n that it also comprises at least one
acrvlate ester monomer in which the alcchol part has at

least one linear chain of at least 6 carbon atoms (e).



It may be seen that the adhesion to a conposite is

very satisfactory in the case of the conpositions
according to the inventiom20=19- CLAIMS 1. A

conposi tion that can be used in a structural .
Sadhegdinge cogprpitéPngas( &) atmeeast ehelfel haehdTatterized
i8St @FA0NQORYE;  one  ackhlabeel astorerigndiack ey is a

copol yrmer styrene-isoprenestyrene (SIS); (c)
ngithrezgtabhed el 2T BHEYS @BIBEK -copol ymer cont ai ni ng
styrene and (butadi ene or ethylene); and (d)at

| east _one el astoner chosen.in the group consjst. f
%ol yHladioBRe>t 699i§8p?§ﬁ%mgﬂdl%o §%%$%r%%r%%%gﬂg£?and
glheciconpositizen asncltdaredit ncoharimd, acharaetes i 2éd two
. Lhat %859m89$ ?épgtonerlp bl ock copolynmer (c) is
chdsén froma s yr eéne- but adi ene- st yrene copol yner

(SBS) and a styrene-isoprene-butadi ene-styrene

1G0PO I IEr- fplBS) : 3R alsh@itfa ihleands: ther eaf .c1a3msThe co 9,
conposition _as clainmed in either qof clajns } and 2, . ht
FREPACEELF 28I ntRRat 15 F PRI G 0 rErF S( B&?afls PF Sw det9
FNddry1pekyhehadienes) . 4. The conposition as clai ned
in either of clains 1 to 3,characterized in that said
el astonmer(d)is functionalized. 5. The conposition as
1al.ai meek icompoe icfioal asmelained4inchae act eelzins ih to 10,
C!:gl)%t cltter(iggﬁr | B&S ‘Bﬁﬁ’\’e% 4.30d 20%40f:5ai del ashoperone
&' aby wei ght. 6. e conposition as clainmed in one
afdidligingd campsinde haheedier FZ@8 Pn THAMG t2coHsitiades, @
BRINeRN 1Roand:25% of,sakshel ast oponetlirocknd  an  acid
copol yirer (b)/said elastoneric block copol yner (c)
TR He by weight. 7. The conposition as clained in
one of clainms 1 to 6, characterized in that it also
onprj.ses_at. | east one ryla ; i
(i oo SRt par: Mactn ofeaS T P ' Eppotymer
afntatidiegst Gyw@tbon amdnsifeprene20- ofg, athe least one
eﬁhogg)c%%e&"%n a5 &l m?:gpbfﬂyﬂéf’“ Mcbntehanagt erd&adndn  and
that sai d one acryl ate ester rmonomer (e) 1s a
hretatHEDE e BFRBERSFat eNADRSNE B2 TR T onpuRTt | ORORY
&1 @haiamdne) @diRarsRiretkaisi® handrorebaeaet erf@edthe
inthat it contains a mxture of two.acr Ig&g least one
RIS OPe) OF 18, FHEPEOMPSE t F8Ra8"tT%i med i 6re
mdtrclcaiyimte t @esdercharastrer zedhatn tdeat e comprd sess 2
l.ess .t han 10% wei . of _acryl : ( 1
5¥H%M§%ﬁﬁ§sﬁﬁﬁ§%g§§ g%&%ﬁgdaﬁh oﬁgkggggﬁgﬁﬁ%t1g%ga§0%qual
oharacderdtred thent HELS jandlsd-aonts sheatr péasrbhecqual
AUt lr GORBRUNE sclipgen §# oM @nGlini .Ng accel erat or
a rheol ogy nodifier, an adhesion pronoter and an acid
nmonomer. 12. The conbi ned use of an el astoneric
Pt ockricOpd y B £ ond:abdu YL ST Weena adned dapperepfoflaims

at |ea one el astoneric, bl ock copol r._containi
%t§¥bni£a ]%quaiéﬁ??ﬁl%ﬁhﬁ%eﬁ%&eaﬁg%gflgg A AHother
edastioer chosen anong pol ybut adi ene, pol yi soprene
and pol ychl oroprene for the preparation of a
conposition containing at |east one nethacryl ate
ester nononer that can be used as a structural
adhesi ve havi ng anel ongation at break equal to O
greater than 70% and a tensile shear strength equa
to O greater than 15 MPa on alum num 13. The use
of a conposition as claimed in one of clains 1 to 11
for the adhesion of one material to another material.



