conposi ti ons which conprise an acrylate- or nmethacrylate- based ester
conpanent. 5 As the terns arebé_@geérel n, acrylate- and

methacryl at e- based adhesi ves are 3 he respective chem cal

Struct urgdseriptioh ] to The adhesives may be based on acrylic acid or

met hacrylic acid (R=H) or on nethyl acrylate or methyl nethacrylate [err].
US- A-'$89040%e g;ergmnmmo@ates todhesive TENBBitionsvhichcorpyeven apigata: of TEFROYlatetjS- A-
4182644, Wi ?e rms T'fgéd t}léﬁ it %gg %ﬁ%met gc - $227 ddhdsiced are§ se%oﬁ%%%és%@é‘ ive

di scl oSegamicll @ubured aGT rY ase Resives T hel

chl or osul f onat ed pol yet hyl ene. I n sone cases, it is indicat ed that is the
presence of the chl orosul fdh%@ﬁ—?ﬂQWmmlydCeﬁ@HpF@@Dﬂes desi rabI e properties

h th t ant d f
ngr edPepr ! S‘Eﬁ aﬁgﬁaﬁ L A R s S

the fornmati Divg—alLs tdoh e Usaadset15a5¢) LﬁdlmsmmopfusmAIAmméﬁlus—A—
sur f aces4182éas, y,tse#s—azwms IUS-Ag-42 26954, thmg 28 (JSNGA293665 didtdEdEryldte- at
| east t vmethidciviate-based aﬂbm insluding ﬁmmﬂfmaeedwmvetgvlmnln hqvecasmhlscmang tﬁat nked

t oget Hérhe presene ?de‘k"h' psuif &Pgo:\: i des :
| Phear AT ,?ﬁ?saa‘*a‘;q.mg’f,;r% ¥k onama ésTa el

bl ock arr anaeme teomBisiRONRIEivehCRAG kélubktes ob Ehal rerdm le mma rmfaama FrioRorkidh fo
Sequenc erponuiriedd) uaitst a@n rhavecsuchy chaispindd) togetheziin lacbloek! @r'gafte drrmgemerrtambm

f ashi @n. ar@wmsst;a';i\fma@aﬂ isgoymed Bwoe!de%;twgua%ﬁrmat mymes'c bmgeT Pl?'ei* a{remmegtrg to
as gr’ ar:['agggﬁs Pféﬁ%’ﬁ%ee US—— [? |§ w)m ore%gq ?:% r%;grs areo"i of?:nﬁﬁ feqre tetg as
-arrange mqg VIREE 00fuisid one" of
yet anot heln t35gﬁﬁ qua@smemm hr gbafdf bR smu@bé e hRAked\Ghtdd Bé‘cﬂ:oaé oa,%ekho&me of
a pl urzal seuqenga‘. sngh alfaftlnu gsusllst teléngrpliace #teadhmku@mmrallmsraftlog sitex bss:kbb"@(sé:aoo Kk
of Po Iynﬁg fetrimen 3‘-" e 2nd)\E '51;7 BJ'F“evefpdbi PSM’&'@PIG

o o | et B S e T e TS
350- 351 436 Biabd FAENBIALYTE AERbon 118 the “eoré'|BDRHe dhbrt @
rubbeuldolqﬁlymt eseqﬁncargiaftebemg:rmétcad fore bl @BheS tweuwuwhg or acrylate- or
rret hacr yl aSechxmaftep- nﬁymmefrmuelttheeftrmmmsnsapfeenaéke@m forat of p pluichlityf a&isatltleﬂse

"core' afl é"‘ 'y “bb é§° terigl Bedc??é" 'é’
e agtm&sy‘ e

resi n_%s %ﬂeﬁ bfTin peﬂetFyu Hivtinef) pbmert het@biks. Srm- partic es
especi al | y Grdtcde-dolyener teSine whiohi have lﬂbseubrel dnkdahelincoafigutdtionsre iclresngy pfih@tlly ysed bs ons

or bot h wmédifidni sertgiropaiyraes systameetpr empleamrtag\,g 7 (acrdanitrilerprtadionasstyrens) oraNBS such

a cor e- affiet ﬁ{eés';m':ce b pfgi%fgﬁilg?ﬁ‘ TpnAD At C (Adenyk chloridgirpare rugli-kagup)| e,
rm'y h%e g &Q ksl bB? eﬁeraﬂyﬁ'ﬁgmg@@c&'dﬁgswm:&ﬁ%*tl&%qa B e\‘\ﬂ’:r%hhan@é

qui te ofhe raana‘sakqsam&emé@afnm exhipI6 RASUZh IUFE--A103, 479815 Elbcidsbe @t golid ¥ MRes
networ ksé—23) tiat ancaoryfate- worMamlamsﬂd akzesive tdvapositiorecanlirgtiugiah ABS resin, the
confi gur ABS ’6?1" @P@' ‘P"é?l?t’ P BY besgyse Be"d' 9 GF‘P"'%?SSCQW"G\&% @fl‘ﬁs

SySten ygﬁﬁ mré’é ’§ "" ‘Z’ fS’ abﬁJIf%@,h g%:f@gg%@%s
bi&- aSFulSBé? rb@o’*‘ek n& » ph the
chI or| de)qntnamas mhdfohrnumibtrwmahmwbﬁaassts\&melttsmmaomsmbithatbytaumdpﬁefe&écs 40

Gaft cotqbb#f ikesqualitie) @g tosuch tmeeofg’@ﬁe#sat fequires selestivelycrafingaasibetvieonthe eontituous | ons
to au mem rybbeg pHLbReEsike|phasag therert vEeeqianriemplesT axihaeil folymes Scieacsniied aboye. tahough

Us- A SWW&r,disssA-%e&vé Bbo GAHTE 1Ros (6LAER, Sl Ilcondid 21251
or net haedmﬂuat TateHEKbCIOSHS QSrhpARitiG R TH Which b@Br rGbYar-Iika Ghatdiials AlveN3n suBStitited foh €
ABS r esi ABS.I e @ndlneslvs compésudeedo U&WB& Gmdesepeﬂlea suchrashibesile kirdogth after

ks e'fv:zg wgorand uawltmmrem@m'\e
A

characte mnm ‘Zy ' sd Biry
5
r ubber®?| f .i‘*ﬁﬂg“ é%?é@"se ?‘%?Qufi e 8 ke LGN 1
45 ot her .na am(ssere 21 P8& <8 sa%ﬁésra.wa HS lihdAlsfon oft €
known t OcHiosuVibna) &bﬁﬁetﬁw%mmn 1 lines 14—34 in connection with column 1 lines 57—68, column 2
lines 1—32, column 8 lines 41—56 and column 9 lines 50—64). More specifically, US—A—4287106
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desirable properties.
Hitherto, it has been thought that the addition of, say, a chlorosulfonated polyethylene to an acrylate-
or methacrylate-based adhesive composition having desirable propemes would adversely affect those
properties.
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bel ow pr ese®f LRASA 48 3PN SBRBERIPORSf t he present invention, which
therei n included net hyl rret hacryl ate ester nonoper, generally contai ned
from aboujs 50 to about 90 parts per nmlli ®oqppay. of hydroquinone in the

ester nonomer as such an inhibitor. Throu hout this application 15 the term
ppmis based on total weight of t A& r¥aft=Tn this sense, the term
translates into inclusion of from about apout 90 parts by weight of
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i di !
The ¢ onpos I HE?ZC'? s fggre It c‘o:)h:?a{l;\.as out ‘)?%!leg%fl Iorlne, ﬁ?r ‘gby weights ulfur %ng
I

acr yl I c aCI | chloride moiety per 100 grams of polymer resin. It is known to be made from
g5 branched polyethylene having a melt index of about 100.
Table | gives the properties of preferred varieties of CSPE sold under the “"Hypalon’ Trade Mark, which
are currently commercially-available from E. I. Du Pont de Nemours & Co., Wilmington, Delaware 19898,
USA.
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an acid nononer, however, is entirely optional. In certain instances ift
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3 0 14t 9RRAT ppprEsulforiatas poivethrigess Palymerdest negrt F’%’ rivatives,
30 45 such mfo. example, propane nyl lorj «<Qrpara-to ’E%Fg‘gh nrgéi Y5 BER 5 to the
43 adhe?§ composition to ke up for the afsence of sulfonyl chiori
adhesive composition of the presen invention further also inciudes a graft co-polymer resin.
Generally speaking, the graft co-polymer resins of the present invention comprise particies of rubber or
rubber-like cores or networks which are surrounded, and may even be encapsulated, by relatively hard
50 shells.

Such graft co-polymer resins, moreover, as briefly discussed above, have generally been found useful
as physical property-modifiers of PVC, or other normally-rigid plastics or the like. See, for example,
US—A—3,845,164. Such physical property modifiers, moreover, have been found to increase flexibility and
impact resistance of many normally-rigid plastics. In such a use, the graft co-polymer is generally a

55 relatively small particle which, for example, can be dispersed throughout the normally-rigid plastic prior to
injection molding thereof. Upon being thus dispersed throughout the plastic, the graft co-polymer resin
particles, moreover, are generally not known to swell or otherwise react with the plastic.

in examples disclosed below, however, the preferred graft co-polymer particles have been observed to
“swell” in size, and seem to react or otherwise interact with polymerizing monomeric components of the

so composition. Most ABS resins which are included in injection-moldable plastic compositions (for reasons
outlined above), on the other hand, do not swell but rather appear to dissolve therein. As to the instant
invention, however, when the preferred graft co-polymer resin particles were included in the below-
presented adhesive compositions, it was observed that the preferred graft co-polymer particles generally
swelled in size, became relatively gel-like and provided improved spreading and flow properties to the
g5 uncured adhesive compositions (discussed below).
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the presgnt 1p@mdd &ifac flco rlrBidsUi& 8s a.saé nDQ—Rﬂblﬁﬁﬁ?foﬂeSl n.
Gener al | y S peidamplgs oftchlﬁmgn’chﬁ\t-avadhbp(giajumpolm rasips, ©f the tvpesmlwmabwwslbwann
conpri se pdshi¢ 84 es of rubber or rubber | i ke cores or netvvorks whi ch

surr ounded, aT‘::H I%‘&;@;ﬁﬁfge ll)é:vll]g%;p ber fy%qeféz’:?%;?rﬁ'g? Apreer )yn ﬁ'%ﬁg%Tﬁ eftheﬂotal S \;:ta

Such graft whihROMIEES S nreﬁ,acrve{e%womﬁérs BheEh Sitenchr S

general I'Y been found useful as physical property- m)dlflers of P C or ot her
normal ly-rigid plastics or the |ike. See, for exanple,
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US;A- 3, 845, 164. Such physical property nodifiers, noreover, have been A
to increase flexibility and i npact resistance of many normally-rigid
plastics. I n such a use, the graft 33 pgé&mar is generally a 55 rel ati
smal |l particle which, for exanpl e,o 7 di spersed throughout the {
nor mal | y- r MaBS! rédinASibrizie W$20 " (sdeOrabld) 1P Gl sREkidNp lplirdd@al REpRBdrieslp@n bei ng t hus
di sper sed t hr ougRAN, diafr! aStT C. T NGGIET Lt 2% RRAKIRI o da Shilslifr LI C! €5,

y ro :

nor eover, are general ot known to swe 0 erw'se react with the
plastig. In exanfensie meduisosed bel overssoovwpy at 23°C hegraf erred graft
co-polymer particles have been observed to "swell" in size, and seemto
react or ot herv»i}é“étef’mz{étpact with poI%@FMﬂg“ég%zzgﬁ%ﬁ”ﬂd%érﬂﬁ%ents of the
60 conposition. RESE%BS resins whic e ionel in injection-nol dable

pl asti c conposi tggeeéific flaGity r easons oui.di sed-caporeepe, Mdthddhe1)ot her hand, do
not sWl|l but rather appear to dissolve therein. As to the instant

i nvention, homev'@f‘?"eemgn t he pref er r @dstgR%s O-888-Tyee PnMethed N n particles
were included in_th I resente S| V.2, j t a1 WAS
observed t hat tﬁze‘)dp'?'gpgr@%\kgmgr af t cog%sg‘ﬂeﬁ‘e%t %&fﬁ%ﬁ% "’éegﬂi"r% ly swelled in
si ze, "hecane rel mik ¥abiy gel - 1 i ke andesw whded i nproved spreadi ng and flow
properties to the 65 uncured adhesi veagi@npositions (discussed below). 4
0 142 923 Sugpe bipraved fl ow properties are highly desirable in certain
adhesi ve appbipolstneoresin For eXedphak when an adHesiufeetutes applied to an
articke bymEgnsof—a SyrTgEStypE apptTTator, rEny conmmercratrty—avai | abl e
adnhesi ves urégsi rably form a“ﬁ‘%ﬂzﬂg" of adhesi eﬁ@ﬁgﬁ';ﬁgﬁj Iaty ext ends
froma first point on the article (where the a LiéE, m%zgg{) red) to a
second point (a subsequent p@asidnism of the applicatqr) 5 spaced fromthe
first zpoint. When the presentbsamv@mti on was tested i.n just such an
applicator, the flow propert *B2080% he present T’EQ\F@&:I?’G iggbf® such that a
rel atively small droplet of sgely.pghhesive was t"igien I“f"y pliable to the
poi nt of application on the article to be bonded, wi'th no adhesive string
extending tssefrom Such a Kmostiproperty of tRohpr&siaad Ce.nvention has al so
been tested for use in the field of adhesi on ofindeppndenceciall West| | parts (for
exanpl e, electronic parts) air!}%3 Edgg i nventi on apfréadelphiegPhdd B cept abl e 10
for such a use. During perfo e of the syringe-type applicator test, it
was okserved that certain ef géspwve, but rel ativel y: ess-preferred graft
co-polyner resins (e.g., ABSKWMOBTA-Hg- grade resin) al.so appeared to dissolve
in the nethacryl at e- based es®M BHgHbner. In the_ instant invention, the

met hacryl at e- based ester and¥BtHA& yI at e- based™8HY WEMEREFS pol yneri ze
and aftach t\gggsel ves t o the aghiofy @viubs onat ed polhwes Msbebg pol yner resin
particles. The 15 nechani cs @fengexcdszat t achnment surgiwamky ORinicaRt inen ar e
currently not conpletely known in detail. For ebeshmidaeCentre | s not known to
what extent attachment or pol ymerization occur sVesiBetopsWY 2883y der ( of
;attac nt pol ymeri zati o . At |east . nononers,
howev‘te}FH,3 are believed to bec%bn%hgﬁ,\gched duri nﬁ%:kleﬁ&ﬁ'%gt%?bn step of

pol ymeri zation reaction or reactions. The est erNendorkchid 10mnoner s,

noreover, are currently thought to penetrate the shel| of individual graft
20 co-pol yme¥®ES n particl egMpEdPpol yeri ze t A & HepFRby causing the
shel | *or core or both to swelT in size. Regardless of theory, however, what
has been obssx grpM Wwhen adhesirgeel composi ti ons coumoys ichegmiadlr yl at e- based
(preferably nethacryl ate-based) ester and adPidsiomphUnitove. Inki ch  have
had c€h§: orosul fonated pol yet hyl ene pol ymer and ¢Vae#tuekoCh8fAifer resin
- parti®l es i ded t herew thi is an adhesive Ltion having a

sur pri sing (r:@r\f%i nati on of enk\lﬁg?lxced overal | adhe’%%@'iggiq fl ow physical 25

propert iEggerimental procedure

Unless indicated otherwise, adhesive compositions were prepared by combining two separate (i.s.,
6o distinct) mixtures of methyl methacrylate ester monomer. One of the two monomer mixtures contained the
chiorosutfonated polyethylene resin. The other of the monomer mixtures contained the graft co-polymer
resin. The mixtures were independently (i.e., separately) mixed, preferably using a “Hobart” mixer, and
thereafter blended together, preferably using a “Hockmeyer” high-speed dispersion apparatus, to make

the adhesive compositions disclosed below.
65 Adhesive strength (i.e., compression shear) of bonds, as between plastic materials, formed from such

~
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-Preferred graft co- pol yrrer resins are selected fromthe group consi sting
acryl ont'trile-butadi ene- styrene (ABS), nethacryl ate-butadi ene styrene
(MBS), nethacrylate-acrylonitrile- mthstyrene ( MABS) ,

acryl ate- styrene acryl onr trile ASA aI I -aCryI i C styrene acrylonitrile

graf ted offfiea aaeerions ,rarerexam Ry gﬁg; ISGLS ARt A

EPDV) , anfmBataian by trcfeo@,}% Y,E.r&adr last s.s-'pon e &rrr.eg in

gr af ko CO- gebrdsmRs wrtre&b AS T De0ssAR|t&€in od ﬁt&'moﬁ bereoup a2 dBéadh duGorDth b ed

ASA, al k- wax ydated eithda Miface hbivetop sedheasr &xl egaradie, tmwgbkrywercomcbesanm aroduct of

sel ected PWH*F’?'TY@G &0j "%Qﬁﬁsﬁssquﬁ - §fe SNEES"@ ﬁ°5668}¥°" pe{%‘a’f‘metc'a"v under
bs

o b T e e e R

nd OQ:QO;:B% W%rthéréeﬁbrnpressed
pr ef er ajl ysgétﬁé‘r A 0.95 Yiing riatab st diag e wall lnbeerrto Cdagurd (bl gougeh@k lbof thRbrfeydeb.CAfter

pol yner oronélao m!ro datreha; rMﬁrB@ erafute (epused hereips “reqas femperaiifed isdefigedta be 25
styr ene- b °°6Qﬂ“é e a 1{ sted iy °°W€teffé‘5‘rs§71’aé wosiRaRg)ly aritresifiaddn
S| e

co- pol yrrer otEn L DIOTRY sfefi$ ol
h i/ RBAGA W merm;b 002164 daing liRlpaks HES TS E\ h&fser 4
consr St s sichodpads ﬁélé f&m drashtety wih enethigl dikye kd&emErghgnt Ibisbted) 204 tfﬂbemstr réSQas'BEd
and a shegi:‘zg;'( mr;gfbe'metewa@ ICplipancsutiacgs were Ipmfﬁpri!h'wgoete# M%tthhlﬂeb%r%%vdeamhm of
about 20: Hfetsc Y(agQven anpatner
e ocg e e U S S
above- desgk. S&@# bewda iwerekon nymrwomrs%sootn HeFire ah herSaHer @btad 5ta€6baﬁﬂ ryrrer
reshn contam ofelcR7rminaoger vehute.| i ttl e grafting (coI um 1, lines 31-32 in
connecti o }gef'rﬁtretﬂ%ﬁﬁﬂe a"h?"'lercﬁxg%‘:&l% W&f?dt digg tp |"PPe;3tlm% d of \ASTM

el o AT %%"w e

pat ent andherrmhwﬂe&su@ thé 8disdtion Iaeda;ﬂmayr rateéhnijua Sibs2id, immedistoly Sboviakédept that
styrene- a@lglmmmnteraph@rsc\w 9¢ rtterneand» (er Qaumavndsth lrnewes asaber gduperistwerd pressed

co- pol ynme goet rFe CSprrRngs te g Eﬁg;%%gyr g;@gl@pnmg :or
appears?"ng‘r bjzéﬁr%:af 3{ ﬁe‘b cﬁg‘s\)igr‘:&érs tlohﬁ ép& % I£\5 eg allﬁiﬁ&mﬁg (o] 50
Pr ef el f edagtm poedrey) éxbepBinad 12.7GKH Qh MigGter) 66611Brs 26r GodBShadin QHE6E 762 mm and 9.5

US- A- 3, 98mm/Bspectivaip wple@sedddstead pitest speciinens-raviag d!na:brhsmngsmf:rfeddmmeteyﬁmnnetm|ohs,
of the ty hew a%%&@@weats@eeondar @9 hay mgrejfirst w@n@leﬁmed ﬂrm:p %ﬁﬁ?ﬁ%ﬁh?’éﬁqgt@d

pr ef er r3éd 51‘ es ve i cl se ?$§’f tlm %’I’ 3‘%‘?0

Marks " KMy, ,é,at ha ru

conpri si ng a;pmémnbmgau}tes E%(Qfanétl%@xénﬁmé% ofma tcomﬁd'mwiu az.hprsaneu smrsmaﬁnts
butyl net &raciveh dn eartwtpewerutnoﬁsrfs"owmgdal&reyhmds apf uspdt hyl met hacrylate. 60 65

5 0 @42 923c S¢ ‘E‘Eﬁz%gm’ﬁééﬁ E%eie ':s' &@g’e N ) is especially

preferred; its D PO, bheCre LD999) 5516 kPa at

[err] {D-638- 7&spin ﬁWZrﬁ:ﬁé@)pol msrbreereem puran Pty 275800 kPa at

[erT] (D 638- 7MiMa-eaihyt edetheayiate imonomer .25 nmdeflection at [err]

under asl oad (§hlh=game§p hvfroperc?xrde of 1820 kPa (D 648-72) 10
cid=methacryiic aci

Specific gravi mBS‘I MABSn;raft copolymer resm[&enl (&792- 66, Method A-1)

MABS2=MABS graft copolymer resin (Acryloid KM 452)
pTSC=p-toluenesulfony! chloride
50 PSC=propanesulfonyl chioride
ASA=ASA graft copolymer resin {SCC 1015}
AliA1=All-Acrylic graft copolymer resin (KM 323 B)
AllA2=All-Acrylic graft copolymer resin (KM 330)
MBS1=MBS graft copolymer resin (KM 608A)
55 MBS2=MBS graft copolymer resin (KM 611)
MBS3=MBS graft copolymer resin (KM 641)
MBS4=MBS graft copolymer resin (KM 653)
MBS5=MBS graft copolymer resin (8003 B-X P).
Examples 1 to 5 contain varying ratios of chlorosulfonated polyethylene polymer to MABS graft
so copolymer (the figure of 103 in Example 5 is based on 34.5% MABS1 in MMA). The same is true of
Examples 6 to 12, but at a substantially constant chlorosulfonated polysthylene polymer plus graft
copolymer solids level, so as to separate out effects which might otherwise be caused by variation of this
solids level. In Examples 5 and 7 to 12, pTSC/PSC is added to activate cure in the absence of sulfonyl
chloride moiety, a function usually provided by the CSPE resin.
65 Examples 13 to 18 are not tabulated. They are repeats of Example 3, except that the percentage of

7




Har dness D 60 at [err] (D530, Type D, Method A) | zof

i npact (6.3 mm) 0.29 J/mmat [err] (D 256-72, Method A) 15
Bul k density 25. % hﬁﬁrbﬁéABLE Il Type of graft co-pol
resin Tr ademar k nuf'acturer 20 ABS

Abson MABS1 in the monomer was redpbdlisgly &5 @B 27524, ChandR2SnandlihepohamePavak vaagectveit
Pi t t sbhemegvl. el Pyt Sycighewth 2tqtylhexyl and tetrahydrofuryl methacrylate. D5

Absor‘pjc ‘;IbExamples 19 to 23 contain va.rious ratio}ﬁ l_f ted po_lyethylene polymer -Fhéswﬁ

. mer. | ample 23, pT s, ad s n as in Example 5.

Chem5cag m Mfﬁ‘ﬁ@con in vi%‘%&aﬁrzo eZos n polyethylene polymer to All-Acrylic MftGll
Rohm &chifvamer,0. | Ndependence Mall West Phi | adel phia, PA 19105 KM 608A

" KM 653 BXdemples 30 to 44 contain varying ratios of chlorosulfiduia@d boldhiEne-rolyim@r 1I\VMBS Aralft] | F

c mer. MBS3 has a smaller icle pi ich(tself a smaller pagtj ize than MBS4.
e R R R
Bor g Tigtam esmsgic%mainn.géﬂﬁ b 84 of b drflic V6 Wnlith @8imoué ofhd feathing

ASA components were held subsfabi{aihl @dristant. Examples 54 to 56 containt #hték fdifferdoh @srietied ofCo.

299 Parckionaguifonatid \pofstiylendin dapdpinatidy pvith MABS| graft copolymer. KM 323B

Rohm & Haas Co. 50 TABLE Il KM 330

" SA™EPDM Rovel Uni royal Cheni cal -

Di vision of Uniroyal, Inc. Naugatuck, CT B@bR 55 MAS

Vi t ax Hitachi, [&d. Tokg$o, Japan ExperBnental procedure

Unl ess i ndi cm—mhmw by
conb?ni ng t wWiOBHRFAIEMMA e, 19960 di Binct) AY xtures®of metRyl methacrylate

ester NONONMElLgy Qigesif intiiat W NMONOMBE MM Xt uges contgi ned t ke
chl orosul fonat ed pol yethyl ene resin. The other of the nononer m xtures

cont ai ned t heMAgidaft co- pol yner 5 5 5 5
* CHP 0.5 0.5 0.5 0.5 0.5
pTSC : 0 0 0 0 126
'Y CSPE1+MABST 40 36.25 325 28.75 365
CSPE1:MABS1 - 30:6.25 20:12.5 10:18.76 —
TABLE IV
35
Example
6 7 8 9 10 1 12
CSPE1 34.8 27.8 20.9 174 13.9 7.0 0
MABS1 0 70 13.9 17.4 20.9 278 34.8
e MMA 65.2 65.2 65.2 65.2 65.2 65.2 66.2
MAcid 5.0 5.0 50 5.0 5.0 5.0 5.0
CHP 0.5 0.5 05 05 05 0.5 0.5
PSC 0 0.34 0.67 0.84 1.01 1.35 1.69
CSPE1+MABS1 34.8 348 34.8 34.8 34.8 34.8 34.8
CSPE1:MABS1 _ 27.8:7.0 20.9:13.9  17.4:17.4  13.9:209  7.0:27.8 —
55
i
65 .
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IS
fesin. The m xtures were independently (i.e., separately) m xed,. preferabty
&

Ising a-"Hobart" mixer, and thereafter blended together, preferably usj
Hockmeyer" hi gh-speed di spersion ap@i4R2u923to nake the adhesive
conposi-ti ons di scl osed bel ow. 65 Adig%v\F strength (i.e., conpressiv
shear) of bonds, as between plastic nmat I's, formed from such 6 0 142
923 adhesi ve conpositions were neasured usingeampRdi fication of a test

outliaed in ASTM DO05-49. To tast conpsessi on2shear stzzength, for exanpl e,

adhesi ve-sbond tesk-sgem—mrvmﬂed—%wﬁ-wm%ﬁm&%—mﬂ
pl astic coupon BHAESHEEY tp MMéecdAY 25 AAx50 mmeB. 3 nm pfdastic cBupon,

substantially i B, aecdaNGRAM fgh the ASTM D905349 testygnet hod- ggnti oned
above. The area o?uﬁea(l:,h| coupon to be gs(?nded 5 was coated with a surface

activatorg suchmeeid for exanpl & the 8ell-known condensati on psoduct of
but yral dehyde and aniline di scussed above. The surface activator, currently
bei ng sol d conm&PBi al Iy under % tralBmark "92nax 808*% noreo®Br, incl uded
about 0.1 weightrgercent of copper naghthanatg which had been @_gﬂed

t hereto. ;sThen an effective anount of adhesive conposition for substantially
covering the ar 68PRl@AB& bonded 40as appsésed to 30l of tes88coupoesy and the
two coupons vere %bhgar eafter pressed 1g .tgaget her. A 0.25 mm netal shim
washer was used“PF MPAsur e (or 4@'3uge) SEAE pondOt it knel95888  Af PiéES
conditiogjng for two days at room tenpefsighg (as used herein, "room
tenperature" is defined to be 25 degrees_ Centigrade), the coupons were

t héeweafter tested in conpression shear (subst&mmplel |y as specified i n ASTM
D905- 49) using a crosshead*speed of® 1.27 mi per mi #lte. AdM®sive shé&ar
strength_o ¥ nds,;forned hetween ['d-roll,ed steelg,coupons re

t ested, fsngolﬁ@g@o%ggﬁge v%\nSth t he %best met Eéc))d of A Si’M D10052°- 64, usférll\g i ke
pairs of 2%7.8nAMAY @& MMAX 256 nm coaspons. Seeh coupens were +irst washed
with methyl et h){l ketone (MEK), grit blasted, and thereafter re-washed with
MVEK prior 91 &1A R MMAd.—Coupon Surfaces were préPerably ¥oated Wi h the
but yr al d&yglegani | i ne condensati ong product gsurface gacti vat o (di scugsed

i mediately above), and thereafter had the adhesive conposition applied
thereto, afE® generally a%9.sdescri b®%8 above0bexcept Oshat a n¥ d was 0Bed to
i ndex the 20 coupons to pravide unjform bon havi n n areg of abo 12.5
mx 25 mﬁsaﬁgPEd‘“f\ﬁﬁckness 34 bout %5’.‘73 mm %% bon&g‘sg\lere c%r?gi ti ong%sef or
two days agspedQiiiat enper at wpQzgand soesseal t @513 @St edoalssa sepajgat | onqg:fdey Of
1.27 mm per mnute. Peel strength of the adhesive conpositions were tested
according to the test nethod of ASTM D- 1876- 61T, using a pairof |ike25
nmx254 nm0.5 mm col d-rol | edsteel coupons. Thecouponswerefirst 25 washed
with MEK, abraded with sandpaper, and thereafter re-cleaned with MEK
Apgrgoxi mately 23 cm (9 inches) of the |l ength of one such coupon was bonded
to™pproximately 23 cm (9 inches) of the | ength of the other coupon, using
the actiwati on and application technique described i nmedi ately above,

except that 0.18 nmmw re spacers were used to neasure (or gauge) bond

t hi cknesses as the coupons were pressed together with weights in accordance
with the testing nethod of ASTM D-1876-61T. After conditioning for 30 two
days at soomtenperature, the sanples were tested in 180 degree peel at a
rate of 254 mm per minute. Inpact strength of the adhesive conpositions

di scl osed bel ow were tested generally according to ASTM D950-54, except
that 12.7 mm (in dianeter) steel bars (or rods) having | engths of 76.2 nm
and 9.5 gmrespectively were used instead of test specinens having

di mensi ons specified in the testing nethod of ASTM BO50-54. Surfaces to be
~bonded together were first solvent cleaned, then grit blasted, then
activated,
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35 then bonded together, and thereafter conditioned for two days at r@@

tenperature-prior to testl ng. For the adhesive conpositions disclosed
bel-ow, a cure tine of fromabout 6 to about 8 hours resulted in achi evi ng
appr oxi mately 80% or more of ulti @aflé2,888 strength. In the fol |l ow ng
Tables 111 to X various exanples of adhesive conpogitigns are presented.
Al'l anpbunts are given in rts by wei ght he f okl o ngZabbrevi ations are
used: 40 CSPE1 =c sl f dnatled |po yerhyPend r'é§i n (Hypal on 30)
CSPEZZchl orosul fonat ed pol yet hyl ene resin (Hypal on g0)

CSPE3=chl or osul f onat ed pq] yet hyI eﬂe resi n CHypal en ED-889)
CSPE4=chl or osul fonated p e& hyl ede rlesiln PryBal 8n 285y °1\/|\/A—rret hyl

nmet hacryl ate nonomer 45 CHP=cunene hydr oper ogi de JMAci d=net hacrylic
acid MABS1=MABS graft copQl|yser reyg (E,I eadey 482) sVMABP=MABS graft

copol ynmer resin (Acryloid® |\'7r45'2) pTSC=p-t Ol uenesul fonyl chl oride 50
PSC=pr opanesul fonyl chloride ASA=ASA graft copolymeg reg n (SCC 1015)

Al AL=All -Acrylic graft ce oby@ resji ng KM 323 B) & 18%-All-Acrylic graft
copol ymer resin (KM 330) S graft copol yner resin (KM 608A) 55
VBS2=MBS graft copolyner rgsin (KM 611) MBS3= NBSg?rSft &pol ymer resin (KM
641) MBS4=MBS graft copolg resin (KM@53) MBSo=MBS §ft copol ymer resin
(8003 B-X P). Exanples 1 tgq 5 contain varying ratiog of chlorosulfonated
pol yet hyl ene pol yner to MARS graft 60 copol yner (,;he’ fig9ire of 103 in
Exanple 5 is based on 34.8%®ABBL In I\/l\/llé) %hen saed s®% ue of Exanpl es 6
to\12, but at a substantially constant chI orosul fongf ed pol yet hyl ene

pol yner plus graft copol ynefr SO|IdS l g l ﬁo asdo$e|@;ﬁate out effects
whi ch ni ght otherw se be 8auSed! byl va'rla ioh & thi & s61Tds level. In

Exanples 5 and 7 to 12, pTSC/PSC is added to actival@g cufe in the absence
of sul fonyl chloride noi eky ga fun@tl n ysupl ly i ow d&=by the CSPE resin.
65 Exanples 13 to 18 & k“n t tabul ated. They are repeats of Exanple 3,
except that the percent age Of 7 0 142 923 MABS] it the nononer was
respectively 25, 25, 27,2@4{wl9 anqd 2§, and|the n&re® das respectively
nmet hyly ethyl, butyl,_cy Io1exy| 2- et hyl hexyl and tetra ydr of uryl
met hacryl ate. Exanple® 18 t¢p 23 contain various r@tl 0 chl orosul f onat ed
pol yet hyl ene pol yner ﬂo ASA| & aflt Bopdl yher ! 1n B(arrple'ZB pTSC i s added
for the sane reason ag in Exanple 5. 5 Exanples @4 tg 29 contain
varying ratios of chlorosul {onat edopol yet hyl ene psal yBersfo All-Acrylic
graft copol yner. Exanples 80 & o l44%cont ailn \yar'ﬁl ng rAtids of
chl orosul f onat ed pol yet hyl ene pol yner to MBS graft e o
ale 18 1 1 1 » 3B 8K
& ]
~ Slg 21 1 1 1 w3 3 2%
] &
n g SO
s18 8 I I I | v o & &~
2 o
gle 8 1 1 1 | wd & 8w
<
<« 2 S s s
s =2 § 3 § p=
2 = £ 2 ¢ ¢
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1

copol ynmer. MBS3 has a smaller particle size than MBS2 which itself has @
stral | er. particle size than MBS4. Exanples 45 to 49 (conparative) contain

ei tther a chl orosul fonat ed pol yet hyI en ,e@#y .or a graft to copol yner, but
not- both. Exanples 50 to 53 contai ni ng ﬁi#g anounts of nethacrylic acid,
whi |l e the anounts of the remaini ng conpdAeLk ¥illwer e hel d substantially
onstant. Exanples 54 to 56 contain three di Lfeqr%nt varieties of

hl or osul f onat ed pol yet hyl ene i n conpi nat off BS ggaft copol yner. 15
ABLE’ | 11 ; Exanpl e 1 2 ® 4|° i % w5700

10% CSPE1 in MVA 100 CSPE1 7540 — 50~ — 25 0 25%
VABS1 in MVA O 25 50 75 103 MAci d

5 5 MBS4 5 — 3355 5 CHP- — 0.5
.5 0.5 0.5 pTSC__ o0 0
0 Y o6 BB Sweat *30 36. 25 32.5
28. 75 35. 5 CSPE1l: MABS1MBS5 —_ — — 30:38825— 20:12.5
10: 18. 75 - TABLE |1V 35 Exanple 6 7 8 9
10 s 11 12 E1 = — 32.8 — 278 20.9
17.4 13.9 7. Opma WM\B3ds ee5 665 (I\%/R/B\ 7.0
13.9 17. 4 20.9 27.8 - 34.8 _
65. 2 65. 2 65.2 MAcid 6552 5 65.2 5 565. 2 65. 2
MAci d 5.0 él'-llp 5.0 5.0 5.0
5.0 20 5.0 CHP 00 05,5 &5 05 @55 0.5
0.5 0.5 0.5 — 5 @ 5 Q34 0. 67
0.8 1.01 1.3 1. 69 CSPEl1+MABS1 34.8 34.8
34.8 34.8 34.8 34. 8 TABLE IX 34.8 CSPEl : MABS1 -
27.8:7.025 20.9:13.9 17.4:17.4 13. 9: 20E9 7.0:27.8 - 55 60 65 8 0
142 923 TABLE V Exanpl e 19 20 g, "‘21 52 53 22 23 5
40% CSPE1 i n MVA 100 75 25 0
22.5% ASA in MVA 0 CSPE1 25 20 20 50 20 2075 ' 100
.. 30
° MABS1 12.5 12.5 12.5 12.5
MMA 675 67.5 67.5 67.5
35 , MAcid 15 10 5 0
CHP 0.5 0.5 0.5 0.5
lonol 0.25 025 025 0.25
“ TABLE X
Example
i 54 55 56
s/
45 40% CSPE2 in MMA 50 — —
40% CSPE3 in MMA — 50 —
40% CSPE4 in MMA — - 50
%0 25% MABS1 in MMA 50 50 50
MAcid 5 5 5
55 CHP 0.5 0.5 0.5

For the adhesive compositions of the instant invention, polymerization of the acrylate-based
(preferably methacrylate-based) ester and acid monomers thereof causes the composition to set up,
harden, and cure. The catalyst “triggers” the polymerization steps. The activator (or initiator) when

go included, in turn, triggers the catalyzation step.

In a first preferred method of practicing the present invention, the adhesive composition, excluding the -
activator (or initiator), is applied to at least a first one of at least two surfaces which are to be bonded
together. The activator is applied to the other surface. The two surfaces are then brought into such close
proximity that the activator contacts the adhesive composition, whereby the activator triggers catalytic

65 action of the catalyst. Such action by the catalyst, in turn, initiates polymerization of the monomers,
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to MAci d 5 5 5 5

5 CHP ) 0.5 0.5 0.5 0.5
pTSC : 0 0 0 0 1.26
15 CSPE1+ASA 40 0 3;%.26%23 : 31. 25 26. 88

22" 5 CSphéarelyINe composition is causdd)to(set up, har@en ad@@re. Such a Gpplidatip or meth@d Af@is8R
0: 22. 5 geperally referred to as a one-part adhesive because only a relatively small amp, qgagyplatggalﬂyy%toz 4 .
25 e amount.of total adhesuv?;ompOSItlon) is negded to trigger the
N A secgbd5 eferred meth racticing theeg nt invention is %gs rEJnxtuFe M\/A
75 5 both parts of @'do-called two-part a Resive. The two-pa 5dheswe comprisesJirst and second po%ns]a 5%
Al | Al | rhelabiffesive @dmposition. The first parfion includes somefd the adhesive compesition ingredients and the
- 18. 1YsaplysnThe ﬁeqvml\portion includes the remainder of the adhesive composition compongejs and the
50 activator. 75 ,9 5 5 5
5 The two portions are ge ag ixed in a ratio of from 5:95 to 95; ; 171 viv is oftgn preferred.
10 Regardless of the mixing rati relative proportions of the catalyst and tlvator {or initi must be
: selected 40. that effective po merisation results. ExampteOs70nbEbbutAed) As of two parts. Part34. 38
28. 75 comprises?35,5p3rts CSPE1, 53.4 pIBE MMA, 9.8 pat® m@thacrylic acid, A ®.ps@ CHISME10.54daltAonol (a
30: 4. 38 stablllsée high es to a rqgat 3 gelatlog f gpe ft copol rg ppnt B compr|s2§)25_|_Q3p 40
rts ltlator
45 50 5§A€§p hthan nallzgg\‘(f ﬁﬁg 33;1 m%%l
enue, Ne ork, N. Y er the Nu Trade Mark When approximately 5 grams of e
o5irtb A and B were muxed together, tHddadhesive composition had a working tim&/R&2he time durmg
- wBgh Bhe composition is gévi8@Hy acknowledged to be substantially workable orJ@iddike) of alagur A1
minutes. The_adhesive composition %gha tol_gucken or gel about 2.5 minutes after mixing, exhibited a
20 definite exotherm during mixing an ardenlng, and hardened about 5 minutes after mixing. Larger
quantities may be expected to harden in less time, and exhibit a more pronounced exotherm.
The properties of the compositions of Examples 1 to 57 are given in the following Table XI. In this
Table: “Comp. (ABS)"”, “Comp. (PVC)" and “Comp. (PMA)" refer to the compression shear strengths for
ABS, polyvinyl chloride and polymethyl methacrylate coupons, respectively. “Lap” refers to the lap shear
25 strength for steel coupons. “Peel” refers to the peel strength and “impact” refers to the impact strength.
The viscosity values are Brookfield viscosities, measured using a number 3 spindle and 10 rpm for
Examples 1 and 2, number 4/10 rpm for Example 3, “TB"/10 rpm for Example 4, “TF"/10 rpm for Example 5,
number 2/20 rpm for Example 6, “TA"/20 rpm for Examples 7 and 8, and “TC"/10 rpm for Examples 9to 12.
“nt"’=not tested.
2= “cpf'’=coupon failed.
~ For Examples 6 to 11, the ABS and PVC coupons failed at the given values. For Examples 15 and 17, a
saw-tooth pattern was recorded, i.e. the bond slips and grabs.

40
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i

MVA 60 66.5 66.5 66.5 78.5 MACid 5 5

5-* 5 20" CHP 0.5 0.5 0.5 0.5
0.5 pTSC- - 5 5 9 142 9§3TABLE | X 25 Exanpl e 50
51 - 52 53 CSPE1 20 20 20 30 MABS1
125 12.5 12.5 12. 5 MVA 67.5 67.5 67.5
67.5 35 MAci d 15 10 5 0
P 0.5 0.5 0.5 0.5 | onol 0.25 0.25
0§25 0.25 40 TABLE X ®{anpl e 54 55 56 45
49% CSPE2 i n MVA 50 @3 § g8-8 8 8-940%03PE3|8 MYA S -
5 - 40% CSPE4 in 8 9 § § § N §0 §0 §SC§MA881 in MVA
5 - 50 56 ¥Hci d = = 5 55
P 0.5 0.5 0.5 For the adheS| ve conpositions

of the instant invention, pgolynerization of the acrylate-based (preferably
thacryl ate-based) est¥_gnd aci ¢; nonoger & t Ber gof zcagses the conposition

tb set up, harden, and g.¥ The catal yg; N rgogr sy tge golgmarl zation

steps. The activator (org# |*°r| afor el 6Q i fcl gded, Ln Lurdi, triggers the

catal yzation step. In agirsgg' prefeerredgrethog o pgacgi cgnggt he present
nvention, the adhesive=conposition, excluding the activator (or

mtlator) is applied to gt least a first one of at |east two surfaces

[
[
which are to be bonded tagdqther. The_activator is applied_to the other
shrface. The two surfaces8grg thers brbught 3 ngo guch cfosg psoximity that
tpe.activator contacts tthe |#hédi W SomBosRti &n, Snh8r eBy €he2act i vat or
tfiggers catalytic 65 actEqrijofGtid &t g yR . SSuBh GctFonZbyGt he catalyst,
ihturn, initiates ponrrerlzation of the nmononers, 11 0 142 923 wher eby
t he conposition is caused tlo set up, harden and cure. Such an application
of nmethod of use is generalfly refesred q;,o 8s & o%e garg aghesi ve because
oply a relatively snall mmmt of gv\ctlv og(ge gtlge %o Ihe’Eam)unt of
t ptal adhesive conpositiso®)| $ g '@eedectt%—tggge St he a'gtron Df -t he
catal yst. ag [ & @ S 8 8 8 8 8 8 &
= Jd% 12 8 e 2 5 5 &8 &8 6 &
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A second preferred nethod of practicing the present invention is via't
conbi nation or m xture of 5 both parts of a so-called two-part adhesive. ¢
The two-part adhesive conprises first and second portions of the adhesi
conposition. The first portion i ncOutt2 9he of the adhesive conposi tion

i ngredi ents and the catalyst. The second portion includes the renainder of
t he adhesi ve conposition conponents and the activator. The two portions are
generial |y mixed in a ratio of from5:95 to 95:5 v/v; 1:1 v/v is often
preferred. 1o Regardless of the mxing ratio, the relative proportions of
the catal yst and activator (or initiator) nust be selected so that
effective polynerisation results. Exanple 57 (not tabulated) is of two
parts. Part A gongrises 35.5 parts CSPEl, 583.2 parts MVA, 9.8 parts

met hacrylic ac@q@ 1.0 part CHP and 0®5 par L. Iono.L (ra s*&aba;l i ser which
serves to avoi & H@mt&r@gﬁ a@ o og t% gr agt sop:ol w:rere} parg B
conprises 25.085uts MABSR, w50 rtos 4. 99% PRrtg 0;? a first
initiator (Van@x*&(%) Sn® 0D0¥ pa‘rtmof a ®econddi I"Fl"tl"atOT which is is a
copper. napht hanaté sol ution sold commercially by Tenneco Chem cals, Inc.
Heyden Division, 480 Park Avenue, New York, N.Y. 10017, USA, under the
Nuodex Tr ade I\/ari When appr oxi@rat el 5,9ra.ms of ~eagh nf Hardts LA and 8 were
m xed toget her 3 ¥hg addhed vE CEESI é od had & V\nrking:tlme %i.%®. the tine
during which terséosrpm:l t4 ORy | & general by ackrovhedged;t qibet sypstantial Iy
wor kabl e or fl uisl-|I?kej 5t Sodt 2 nthufes’ The adhesive corrp05| tion began
to i cken or gel |[about 2.5 mnutes after mxing, exhibited a 20 definite
.exot herm during ni|xing.and h.ardenL.ng,_. and b.ardened about 5 minutes after

m xi ng. Larger 4 rﬁl tg;esqgrr@ lme @(pﬁt%d 0 argenzl r§>,| egs El &, and
exhibit a noreg&didurized exot Fer @ Bpekti s Bf ¥hé30C§’f‘pC%I tions of
Exanples 1 to @mcr% ®v g‘u igh t%ﬂeﬁolo g T8bl 8 ﬁ ghid Bble: "Conp.
(ABS)", " Conp. —('P\ Yoan "@Drm QD "&regert o"t cﬁmﬁegl shear
strengt hs far ABS,| pol yvinyl chloride and.pol ynethyl nethacryl ate coupons,
respectivel >§ "Lag" ref ers to the |lap shear 25 strength for steel coupons.
" Peel*~refels o tlhe m@elg suergth.arﬁd =] cg" gef@rsgtagti@ idmpact
strength. TI‘Ea & CQ%I \&I Lgas «arg B@O%I el d°°VI 500§| tgesg rwasmred using a
nunber 3 spitndle, ar@ JD rgm rrf;leg 1 an§ 2o ngnbgr &/ 1D rm for

Exanpl e 3, "B'§ %0 §prf§fcR " EF" B108r pih fr %xa,grpl% number

2/ 20 rpmfor”" Btanpl® 67 A"/2 rpm §0r "EX&'WpPGS“? andN8,~ard "TC'/ 10 rpm
for Exanpl e§<59 toJ12. "nt"=not tested. "cpf"=coupon failed. For Exanples 6
to 11, the ABS and PVC coupons failed at the given yalues, For Exanples 15

and 17, a saw tDath pattéén @agreorded, B eg the §orl sBips and grabs. 35
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0 142 923 [err] . 0 142 923 [err] 0 142 923 [err] 0 142 923 For M
exanple, in-addition to having usefulness in the area of adhesives, it \
contenpl ated that the present inventiog {gaagpgrally useful in the areas of
repair products, casting materials and coatings. In the repair-products
fi‘eld, for exarrple a piece of fiberglass cloth can be wetted on both sides
W th the present invention to nmake a fiberglass patch. It is further

contenpl ated that the present invention can include an 5 effective anount
of: metal particles for producing repair products having a variety of
comrercial ly desirable features. Furthernore, in the casting-materials

arlea, the present invention can be used as a carrier of preselected
cdnponents nuch the why epoxies are currently used. In the coatings field,
fgr exanple, the p§es=nt i nvgntion ca;(1 be used%to permanently coat netal 10
substrates for a v;;é =t;y ef Teagong. Tl aJc.ms..l = An. adhesd Ve CQJTDQ.SI t.l on
conprising an acryﬂ@t based®or a netlhacryl St ae based est e mSnoffer & a 15
catal yst; a chl orlaé't ed pol y@t hyl ene 3l us an cﬁganl c sulfonylchloride, or a
chl or osul f onat ed pol yet hyl ene; and a graft copol ymer resin in the form of
particles having a rupber-like core and a relatively hard shell. 2. An
adhesi ve conpositi -3 agcordigg to clagm 1, in which_the esteL npno®er i s

sel ected from net hgt= net hacr age, zetPyl ma.t.heﬁ;ry.l, a®, Duty! Sregha@ryl at e,
cycl ohexyl net hacrdyal & 2 eghyl hexyl”rrefha%ryéat‘e and-« etT alsydrof grfuryl
mét hacrylate. 20 3 B. An adhesi ve conpositidh accdt dithg to®cl &i nf1 or
cliaim2, in which thel catalyst is a free-radical generator selected from
orlgani ¢ peroxides, orpgani g hxdrgpegoxides, peresters.and peracids. 4. An
adhesi ve conposi ti g a;‘zcogdl 89 2o x;l a&m§ mn sg\lng:hﬁ hg cat aEysE g cunmene
hydr oper oxi de. 5. ¢ p&h d|~‘3h Ny p g claim
il which the graftg€opfl y8er §re§| nn,;u s§s ecSe%f VBSE I\@Bﬁ ASA,
alfl -acrylic, SAg E‘Pﬁl\/ &NdEVAS. 25 & SARa v& c@mom ﬁ}l oR afcording
tg any precedi ng claim which additl onaIIy conprises an acryl ate-based or a
met hacryl at e- ba§ed ac| d nononer. 7. An adhesive conposition according to

cliai ms, in whigh $hel geid n§noner Isgmethacrydic agdg © @ 5 &§
S £ |8 8 5 & 8§ 5§ 8
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8. An adhesive conposition according to any preceding claim which Y,
conpri ses the chl orosul fonated pol yet hyI ene. 30 9. An adhesive

conposi ti.on according to claim8, | J23t he chl or osul phonat ed pol yet hene
cont-ai ns about 43% by wei ght chl ori ne about 1.1% by wei ght sulfur, and 34
mllinoles of sulfonyl chloride noiety per 100 grans thereof. 10. An
adhesi ve conposition according to any of clains 1 to 7, which conprises the
chl or_jj_pat ed pol yet hyl ene plus the organic sul fonyl chloride. 35 11. An
adhesive conposition according to claim110, in which the organic sulfonyl
chloride is propanesul fonyl chloride or para-tol uenesul fonyl chloride. 12.
An adhesi ve conposition according to any of clains 8 to 11, which conprises
an added catal yst actilator. 13. An adhesive conposition according to claim
12, in which the a&led gatal yst activator is an 4G;alglelydes am ne
condensat i on producd & 12 & nPth8d Jf gdhem vely ®ngng t @ surfaces,
which conprises apg#ing tQ tRe &irgt urt ack % a&lheSi ve gpnposition
according to any ofg® pgms~1 to 11 But free of catdl yt ghcty vator, appl ying
to the second surfa'ce a catal yst activator, and bringing the thus-treated
surfaces into contact.{ 15. A nethod according to claim 14, in which the
adhesi ve conpositionzconprises an ester nononmer 45 as defined in claim2
and a free-radical T‘géneeat:ng%a{cal-yst as defined@ngl i?«'i m 3, and in which
the catalyst activa@r| s an al dghyqe- &nmi he tonbengaty o prloduct or an
organi c sul fonyl chl r| the. 9162 A-nefhod of adhesi w&l ¥y behdi ng two surfaces,
whixgh conprises applyijng to the first surface an adhesive conposition
according to any of cl al n 1 to 11 but__ free of _catal ygit .activator, applying
to the second surfage [a8co itdorga y <of m 1 to 13 but
free of catalyst, %1& b nglpoé ge 30 hus t egegsmfﬁceg into contact.
Pat ent anspruche 1. bt off zgs s@z@g 3)e§ el®:n@® a§s Bst er nononer en
auf Acrylat- oder I\‘i;ha gryfat® Bgl s+ I org erd el P& y@ hid en in

Ver bi ndung m t (Rganl S hem Sul f onyl chI or| d oder chl orsul foni ertem

Pol yet hyl en; und2 ei nemp parti kel formgemHarz mt ei nem gumm ahnlichen

Ker nberei ch und ®i ner §Jat| v_harten Schal e als Pfyopf-Copgl ymer. 2.

Kl ebst of f zusanmmehs et Zun nBch“’AntSprtech 1, bei der Qal & Est eBnononer

Met hyl - Met hacryl'at,ui%thgi ¥t ac-ryl%t | Butyl b Vet h&er ff atg, =

Cycl ohexyl - Met hatr yE gt | 32- Bt h§l -Met hacryl at @le@ Tetr ghydro- 60
furfuryl - Met hacrﬁla-? veﬁ’-‘weﬁde V\)i“rdN 3. Kl ebst of f R&is@mens& zung nach ei nem
der AnsprCche 1 'oder 2| bei der der Katal ysator eine freie Radikal e

er zeugende Ver bi ndung pus der G uppe der organi schen Peroxide, organischen
Hydr oper oxi de, Peregter odg@ gergaugen ist 4. Kl &sgpff Zuganmenset zung
nach Anspruch 3, bet nder.. der E{atal ysat l ﬁr ogyl egzolhy& operoxid 65
ist. 17 0 142 923«:Fbr° e)sa i8 add| vigng “usef ul ness in the
ar eav of adhesi ves, Bt“ S cgnt grrp%atgd that the prg |nv§nt| on is
general ly useful in the areas of repair products, casting faterials and
coatings. In the )
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repair-products field, for exanple, a piece of fiberglass cloth can be
wetted on both sides with the present invention to make a fiberglass pat

It is further contenpl ated that the pregeqla g2gntion can include an 5
effective anount of netal particles for %um ng repair products having a
variety of corrrre'F%lea‘?“F crequrtablt%harvmtqa?felsessFrumhaamﬁp@es-m it fsecontemplated that the
cast i ng- mt or T mﬁﬁ T O S e
presél ected c fe R QdrtHer cottemplatéd's tﬁd@v{e Yrddarit nclude an
coatAgs fi el dffed.@ar a it oF enetdl fbmlﬂédﬁbel’ﬁodhﬂﬂg?mpbl@lbnﬁa&s Bsvings£ e arte@l of commercially
per manent |y c@a-'c"ah*etfﬁtuwso substrat es for a variety of reasons. Clains 1. An

adhesi ve Co”poreseni dg{n %'fﬁ ﬁ 5'8}5 e tbw@ae'%y E:ggfmma&eyvsa#@srpag@@pr of
ester nonomer G dé a

sul fonyl chl Q,rlsgkgtrateir foi a .apdgé &g%" f'e (E ené i h%tp%a%% c?a(ir"réerla'
resin in the formof particles haV| ng a rubber-l I ke core and a rel atlvely

hard shel|l. 2Clamps adhesi ve corrposi tion accordi ng to cI ai m 1, in which the
ester nonomer is iglaghct ale, acr

butyl met hagr Yheabdss &ﬁﬁﬁaﬁwa&f A ?ﬁg"s'sﬂ oé}s"' '.‘é{i @gﬁﬂ mc ?@iﬁ%@ﬂﬁi‘éﬁ"ﬁ%’ﬂ%

t et r ahydr of Ur fahd ¥ rafiesgoReey | Ghth&ﬁbrm of patticliedhadfl £ RlbN&-likedBROsG al r@lBtively hard shell.
according to cl a madmslvcdmpmu®n accordidy to blaitriie inowettichlthesdster Boronier B @elédhedi foal methyl

gener at or sel %13 EP/‘Pﬁe @Pﬁ"’dat éﬁ“@k!‘"ﬁl@?ﬁ"v'ﬁ? gm'ﬂhexmmﬁhw\éﬁteﬁrq&m@exvl methacrvlate

peresters and By t i,ng tg cl
whi ch the c&t @L%’ﬁé%il sgleﬁgéﬁaﬂ et gﬁor é'fcﬁre?%g'h‘y’éﬁ;'m%& ﬁimﬂ Slireiea 'schéeé'rad'ca'
acggrding to anya [Nh&ﬂ&divﬁ@orﬁbd%ltm\ ad:cBrdVHglt6 lalain1 8, i@ fvich tlﬁaosaﬁl mﬁzurﬁafélwdrbﬁeroxude
sel ected from ABBAn mswmosm«sﬁacc@rﬂlm Ipresedlr@mlauﬁpﬁ)hmmdwem copd@ymer resth is
An adhesive c8 ABS, MBS M ‘é(:sé‘dﬁ &Mﬁs whi

addi ti onal Izﬁ $ _bgg% o] compos g a“t"?éc"oaa“gé'ﬂ"ag&cﬂmp"”s an
nononer. 7. %H&uv@@ﬂ?ﬁﬁ&lﬂbh e&om@% lamget@ walcaltﬂa £id théhowal 5 mdkeryRCdh.
nononer i s rret ha& Ay ladltes:amodmoﬂtuon%cmm|amepreaﬂ‘pgsua“m aHichCddrpriddsnie dhdradlifonated
precedi ng cl alpﬁlyetmﬂe*;flgo npri ses }:he chl &rﬂgﬁsul f%r::ﬁtﬁhed pol yet hatlden? th30 ”
9. An adhes’Pve c i ed polyethene contains
chl orasul phon g,e?i,%%g}n wfh%mnﬁm(':"ghqaﬁgs A ou‘i'ghfl?i‘gv e "Bﬁ?w'gﬁ?f(ﬂ"f%é' chigfidspoiety
1. 1% by wei ght s1el Ahlfadhesiél cotfpositibh bdtBldRg 16 nys b Jnmyh 16 ] Whitl@nipatdtie Bidrinated
100 grans thelpelwéthvlézﬁ plu&rth«adhe-c v@fooy) hloddd, i on according to any of clains 1

to 7, whi ch’sclg § rfgpﬁ'mttg@ao owil g%e'"p'llfv@ thhe’fsmngagqif@yl chloride is
sul fonyl chl o ?Wp Aeq % g rd| n
10, in which ga@atgf adnhlesé'vesu Wik {jr%st %ﬁ’ggu 8?? 8" Sarta'VSt

par a- t ol uenesul fmnykh adhdse chﬁpos&ﬂn aédbrtﬂCH‘IﬁSdléirﬁ 12 OiRPAIHent ﬂh@ﬁdmc‘difaﬂbtnﬁtﬁ&braﬂ!n
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adhesi ve conpg i 4 6r’i“e§19€'(9F eﬁhﬁ veévaqu'as %‘% é{aﬁeﬁ' ‘W’gh ER%RS "ea'!eaﬂ' §t"fa°e an

activator is § heﬁﬂp ,%?f"a;é’ﬂ')éﬂ% :M% g: s i g’fﬁ“ﬁg ? Hf'g to the
adhesi vel y bondi 150 étho8 bdc ﬁfn@% claibi 118, in WRIBhE S&Ss@dl:la beitidn cém r‘l@s nl €588F monomer
surface an sadhedéfined |oohmozartdladne-aadtcalrgdnmgmboatavs; adefigdddh craim1s, irﬁ! id Whibiuthe Eatatyst

of catal yst a@?’l"? ra" %@"#%f@emﬂmﬂ@mggg"& :gtﬁa%{i«ndactlvator .
and bringi ng taa%& o. or §§ Jf“féhm ER 0L roatt catay Tt@l%ﬁﬂ gle
to claiml4, iggbo BHGRO sty Lor Qin AN 1B BGSHed AR BAA g the
45 as defi rg@dthusn@étéu -rﬁcanﬁtoa:oiﬁtme radi cal generating catal yst as defined

in claim3, and in which the catalyst activator is an al dehyde-am ne
condensati on preetaRsprishe an organic sul fonyl chloride. 16. A nmethod of

adh es ivel y bondi f‘ Qlet)&&fz%émn‘?eg?e?mn%és&merﬂom 'EE@%n&QQLN Ltﬂ chtygt OQE' l\flétﬁa%lylat—Basns

surfiace an s5 chloriertem Polyethylen in Verbindung mit organischem Sulfonylchlorid, oder chiorsulfoniertem
! Polyethylen; und einem partikelférmigem Harz mit einem gummidhnlichen Kernbereich und einer relativ
harten Schale als Pfropf-Copolymer.
2. Klebstoffzusammensetzung nach Anspruch 1, bei der als Estermonomer Methyi-Methacrylat,
Ethyi-Methacrylat, Butyl-Methacrylat, Cyclohexyl-Methacrylat, 2-Ethylhexyl-Methacrylat oder Tetrahydro-
so furfuryl-Methacryiat verwendet wird.
3. Klebstoffzusammensetzung nach einem der Anspriiche 1 oder 2, bei der der Katalysator eine freie
Radikale erzeugende Verbindung aus der Gruppe der organischen Peroxide, organischen Hydroperoxide,
Perester oder Persduren ist.
4. Klebstoffzusammensetzung nach Anspruch 3, bei der der Katalysator Isopropylbenzothydroperoxid
65 ist.
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catal yst activator, applying to the second surface a conposition accordi
to any of clainms 1 to 13 but free of catalyst, and bringing the 50
thus-treated surfaces into contact. Pat@®ridh®23uche 1.
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der der Katalysator eine freie Radi kal e erzeugende Ver bi ndung aus der
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und 34 MIF nmoetﬁ ByGiygh€ EHidrink, chbaurthad ﬁyemghmlfu.Khremwmmlesarsmmmmmmm.ew

nach- ei nem deper AQg granshtberdofbi s 7, die chloriertes Pol yet h%l en un
or gani sches Sul 18 vq ep"tmf'ﬁ%n ccorfE 3(P@b%ﬁ‘iﬁ"f‘iu§%ﬁn‘§ %’bf“i’tﬂﬁ'@esrfa‘éﬁ““”"a‘e"

Anspruch 10 ‘E)°éY kaf;m @b, |q ﬂl@’pf'ﬁ@ ordafic sulfonyl chloride is

sul f onyl chf orb,quggﬁfo yarcgbr uerﬁh)é ifaAyiQdhlodldd. St
Kl ebst of f zusamuanset mmemmboﬁimemumg tdrsy pintHires 8t0bll1 swllg_h coghipdses jan @dded catalyst

zugeset zt en Ad\qtlvalator fur den Katal ysator enthalt

Kl ebst of f zus m g{ ive, agnpo'g\ﬁug friingoto qlaim 1&61“ \élg?h the 68?& Sppalyst activator is an
et

adhesi ve conposition according to any of claims 1 to 11 but free of @

Kat al ysat of® R ifeew%@oﬂ. LR RS SUdlGs, vtich @pAsEs AbShARY & e BksEiuRBan
Amin. 20 pREtidrIdccof@ing kd1siyNg czing Bto Tl taue hemofdatatyetl sstivékee bapblyin o the

beic_dem di e ese;bmi mmme camlzst@pw?tor Pflnéb:smmflsi mstamgétszggq W&bwnéﬁcglteerrnmcg%mer
1 |
Anspruche 1 bi s 1A methedpeeprdifg ferlaig;ia 'k\éf at&‘ﬂ\”ﬁl’?ﬁﬁ‘t‘;&? claﬁﬁg‘f’yﬁf’w
S

enthal | a0t "Gl QNS SR A g i g

und die so be tnfethod of adhesively bonding two surfaces, which comprises applylng to the f‘rst surface an
adhesive composition according to any of claims 1 to 11 but free of catalyst activator, applying to the
second surface a composition according to any of claims 1 to 13 but free of catalyst, and bringing the

so thus-treated surfaces into contact.

Patentanspriiche

1. Klebstoffzusammensetzung bestehend aus Estermonomeren auf Acrylat- oder Methacrylat-Basis;

s5 chloriertem Polyethylen in Verbindung mit orgamschem Sulfonylchiorid, oder chlorsulfoniertem

Polyethylen; und einem partikelférmigem Harz mit einem gummiahnlichen Kernbereich und einer relativ
“harten Schale als Pfropf-Copolymer.

2. Klebstoffzusammensetzung nach Anspruch 1, bei der als Estermonomer Methyil-Methacrylat,
Ethyl-Methacrylat, Butyl-Methacrylat, ‘Cyclohexyl-Methacrylat, 2-Ethylhexyl-Methacrylat oder Tetrahydro-

so furfuryl-Methacrylat verwendet wird.

3. Klebstoffzusammensetzung nach einem der Anspriche 1 oder 2, bei der der Katalysator eine freie
Radikale erzeugende Verbindung aus der Gruppe der organischen Peroxide, organischen Hydroperoxide,
Perester oder Perséduren ist.

4. Klebstoffzusammensetzung nach Anspruch 3, bei der der Katalysator Isopropylbenzolhydroperoxid

65 ist.
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Fl achen i n Kontakt zuei nander gebracht werden. ‘15. Verfahren nach Anspr
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n Iac en |n zue del
pr ecedent gﬁf en ou nmre nonomere un aci de A base
d' acryl at g,@ud.at.b.asse de nmet hacrylate. 7. Conposition adheS| ve suivant |a
revendlfsatlon 6, dans laquelle le rmnonbre aci de est CI e nmet hacr |qu
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at eumactlen rnalcbnmlzueinanhreeaemwt werdent re des eroxydes orE%Zm gues, des

adhesi v blale a@‘éﬁ‘d’@ﬁi‘hS@ dt Qe @nv B&r Ia&i nt Quee pol ybt hyl ene

-chl or osu,J f onb Cempdsition bdh@sive sulvmmﬁ'%eedlc ion mlsialmlseathlledleser reqpeingegrestchdisieetye le
-poi ds de sm!lfapfelaet dememvlel |legm§té‘90fﬂ t?e Qe e/' dﬁ f‘b‘%‘ﬁ?r-"é’*epcﬂar
3:100 gr amme¥e! adh |v: suelvaft ﬁé M) ﬁ@f ?}é %&IVseur
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:Conposi ti qp E AR e LA s L Ry s Sane el
qui - est  ACHtidrbREH &yn ea.ﬁésl smteeDm devazat al yseur.
: 6. Composition adhéswe suivant I'une quelconque des revendications précedentes, qui comprend en
outre comme monomére un acide 3 base d'acrylate ou 4 base de méthacrylate.
7. Composition adhésive suivant la revendication 6, dans laquelle le monomeére acide est l'acide

méthacrylique.

55 8. Composition adhésive suivant I'une quelconque des revendications précédentes, qui comprend le
polyéthyléne chiorosulfoné.

9. Composition adhésive suivant la revendication 8, dans laquelle le polyéthyléne chlorosulfoné
contient environ 43% en poids de chiore, environ 1,1% en poids de soufre et 34 millimoles de groupement
chlorure de sulfonyle pour 100 grammes de produit.

10. Composition adhésive suivant I'une quelconque des revendications 1 & 7, qui comprend le

polyéthyléne chioré plus le chlorure de suifonyle organique.
_ 11. Composition adhésive suivant la revendication 10, dans laquelle le chlorure de sulfonyle organique
est le chlorure de propanesulfonyle ou le chlorure de paratoluénesulfonyle

12. Composition adhésive suivant Fune quelconque des revendications 8 a 11, qui est additionnée d’un
65 activateur de catalyseur.
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