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CHEM CAL FASTENI NG 5 Th| s i {me'ﬂm;mmmmmtt es to radically curable resin
nortars, GonhAkkhg an unsa ster and a reactiyerdifhyspbs and
opti onaIIy an accel erator, for wusgsas the first conponent (A-conponent) in
t wo- conponent (A 10 corrponent + B-conponent) chenical fastening systemns,
the B-conponent containing a peroxide and possr bly an extender for the

per oxi de. For proper di di | uent for the A
conponent and the conpof . v ' he B-conponent (in
fact als® a diluent), respectlvely, the | atter one is referred to in the
present application 15 as extender. The invention also relates to

" two- conponent chem cal fastening systens conprising such radically curable
resin nortar and a B—corr’rtt)srmventrcmsremsltoaamctaﬂynfartabtedesrofmqutaepari ng such

radi cally cur al l.e resin u e
" t wo- conponent RIUpR AR UNFR 'P%%i%ds%ess %’FS‘P H@%‘ftwg%"%tt%@to&r nég@ er the | ast
years, radi cadceleraton édvluse rasstnenflrsbcrdna:rosrente(mmnbm astwormngdonehtdAc onponent s
in two-c rrponent Syst or sten| vebeco re and nore
i mport an fo‘?°"t9?«5'e¥§ geW"S?ts]ﬁ@ 'F%‘ fat%'?%ﬂg %ﬁ?‘%’gs %Q%Pe%%};f%ﬁﬁgo etc. in
borehol es. Asontisifly Befixite dritbpdssibly ant extereienfo tienpersyidé.ent refers to 25

systens where two separ e Cco nts (A, and
separat ed from each ot he °" ReR rd@f‘%ﬂ?@ éﬁérfst?‘é""&g?f%"ﬁ@éih ?* the like,
and is int er&t@ﬁbdreniérﬁmeeomwnaywa@dmﬁﬁgﬂuncmqhm Bsumipohem? (ia dguar at e

conponent s (A and consi s further  separat ents.,. The
conponents aflgo E(Siﬂ“b‘%rﬁ)e Speclivel. i E eﬁgttqrﬁ@eés),@feérﬁ%ﬁg "hg]& é%np?%'cﬂtf%'m cal
fasteni g Theetiohddr of A- and B 30 corrponents may aI so be referred to as
the "resin conposition” be used for hem cal steru

A- conmponent in conmmonly {rgeeia‘/%@r‘ ﬁls%eltat%sgo E‘H“E?ﬂqn %%%?n'%rtars)

general Iy cogimtemhScothprisitppduchahdehilp elijpfd resin morke ahGrarB cmpateuf aked
pol yester" (resins) as neant herein aI sQ 1 ncl uges vin ester W nyl 35

ester ur et hawell ante methpds ekpreparingstich [adigally puraplgdesin %raa?&h Pesi ns as

used in the AsLEHEReNRidiafPr th-compohéltspsteihns ub@ro@éﬁreelforrmémuo@mhl ch later on
Wil undergo further polynerization during the curin f ast eni_ng)

reacti ong0 ~ Tagigoing: Oyen the iast vesrs Rilieqlyicyiapipresin morgea, @PEB'ﬁWo?Fe e 4fs "t he
conponent) vrtwecdarr@eﬁéagrnsw\tohamwnemsteteﬁerrapm.mm.rtgnmawbéaom ng the
a

curing reaction m xi ng together the A onents. Because

t hese unsat uW&f%@%PWW@HaTHP@BBFW’)Q ‘Pféioé’re[’]saf %QEE SCRLAGAS; he

A- conponent , o@RI' iR Yardhdldsy solid or highly viscous (at the tenperature |evel
where they are to be used for the chenical fastenin t hey have to be

di ssol ved in or diluted &% U$pLHgpiBtae (S8 "WQsFORRG gé@t‘?’g 8819 bed in

DE- 32266432 Algyferkd Wh%&&@%@ibﬁ%)e componens (Man&l B3 afc?ding bpRialNpSepabeddvant age

of being reactive co- pol ymerj zati on) the resin of the A-‘Fé)rrponent IS

bei ng radi caffPy eagh éﬁhﬁé(:fOUB%ﬁﬁ”?ﬁ ‘ﬁlsﬁaarﬂlet‘??“tr 'H@e@réB%'Eﬁ'\é‘Htj i iignder Csual 1y
contains a pﬁk%&é ARy syshEth feh&in bhKEofSULA BRACsed2PAB ¢BmpoAdts uaheBndesi rabl e

because of their poor” snelling and hazardous properties. It the efore has
been att enpt B@YicAngisof father F@%@FS@F‘PBE‘@"&W‘P@%‘P&@%‘%Iafﬁ'e?ﬂmboi Meact i ve

di luent by ngjg ﬁ%%b%&@t@n{@%éd fo?[he'dhéhﬁéw%stéﬁl?rg PRe bl 6f AlandB- 0534201- Al

or EP- 0591803-Al ) of to use % or isocyanate npnoners ?s reactive
di | uent s3q segoMEPrENfSIMEY FlsO bpure erradiq sthe "fesingontroghig’ tGPBA"E)e i thescent
years styr e”@n.{rﬁr@&lfﬁ%ﬁ@r’irhé’ systens have been fornul ated wherein the
unsaturated polyester resins are diluted by nethacrylic nonomers an

wherein an inorganic, hytheadtdogwensgnt(in canmopiyaped Fﬁ§'ﬂ mertare flge Bqlleﬁater)

har deni ng, C@ﬁ@'ﬁ‘i% I'n'%or?émeq%nte% l_g%@ﬁersté!"bf tlhrlsfaﬂﬁat\é@rpﬁﬂfeé’t@rsu$ﬁ9técrrﬂr diluting the

peroxide in the one wever hem cal nortars known
thus far suffunsatraiad aoluestﬁer(re@ms)s@rmew hereimalsa fichigies vinvhesily Yinul ar

curing (?@e”bgt@r uFeﬁ%%@@nH%rx%%%er’é@ff QLY HREE uRAItHatdHBSins 8§ Rssd il | y at
relative | ow t enper at ur es ) he range of -20 to +40C) is difficult
(or even |np8tﬁsﬁ\'§0@P%rt§W30®SvW@ﬁ'dm@é@ be prepolypiess vigh lated o ¥k dered to be
not conpl et el4g @%@?porymbﬁzmn'dnnmhe c’aﬁﬁg'ﬂ‘?%efasténm@?]@dch&ﬂ of the

pol ymerlzatlon o the resin occurs at the surtace of e nortar under the

i nfluence of ing often will be inconplete, for

i nst ance because 3MWIHWMMHWHMWWI y I ow reacti vi ty of the reactive dil uent
used, and shrinka e to hydratation of the cenent. As a result

t he mechanl cal 30 propewtees of the chem cal fastened nortars, for instance
when fastening anchor bolts in boreholes, my lead to i nsuffici ent pul | - out
val ues. This is nost apparent when the fastening has to be done under

unf avour abI e | ow terrper at ure condl t| ons. IVbr eover, such | nsuff| Ci ent

o o, o o Y o v . .. o Y M




* a nmononeric conmponent containing one or nore vinyl ether groups) and

havi ng a structure according to formula 1 (A-CH=CH O ~-R (formula 1 ) 15
where A rgp'@asnbs hydrogen or an alkyl group with 1-3 C 8t@/d.01/@ees Wher e,
if there I's nore than one A, the indi w?ual A groups may be the sane or
different R either represents an aliphatic group, optionally branched, with
1-20 C atons, 20 which may al so contain a cycl ohexyl or a

1, 4- di met hyl enecycl ohex oup and,in the carb ain 9 tionally al so one
or more O and/or S atonéjhe%F@ﬁpﬁ}eah'ﬁt%?/orﬂ%or?ﬂgé’m'ﬁ gﬂ"ﬁ one or nore

functional gepshideSdorfpimaAmebasdTorinitsihg thehauting Xedction afigr rﬂikln@ﬂog?méro group,
optionally substltuted with one or two al kyl groups with 1-3 C atons, 25 or
represents dN®6r pee ByloBIRO"§MScol or a pol ypropyl ene glycol with an average

chain I'ength of between Bxcansk thdfe Ghastithtet bolysteP regulghery maitdrialsias
, aliphatic group with 1-5 C atons attached to the chai n‘bﬁgfree 6%ldroxyl

group an@ n Yysedin theA-gpmponesy are ysuglly sglicqy; fi‘%m\f wseQus; (Rbie tBRgs

conpri sing, bkl §heRVkfatd ﬂé BélUsleH férﬂh@&ﬁmbél faetamﬁ%rrﬂfeycr\awwent
cont ai ni ng one or nore w%:?/W et her 2r oup(s and t

corrponent c shissgiver iy cbdibitest withstyrepe 438, f‘ﬁt“?ﬁ?”‘&r'%ﬂﬁ%%'"b? ?”E Sg:ﬁzgg@&to 50

. % cal cul g4 &%ﬁoﬁ?@sw? r@ﬁ‘é GERb 3BMe WimeSsthaBaiRAdEofdRIfgONeNt
relatlvetothetota wej ¥ he resin conp03|t|on§sumof wei ghts of 35

A- conponent r$a°E§LVédPr¥)%@ﬁ'ﬁlmeéiﬁfpﬂhi"%@etr%” REShg Iy comPNgat isiRPEY, rafliclVer s and
the likep o) Qﬁdd%lxﬂr@%ltrﬁﬁg@\lﬁdrﬁﬁdngﬁp@rhfbh'%uéw chridihs APeRXe).i N the

A- conponent the content “of the conponent containi’ng one or nore vinyl ether
1g:;Loup( s) h![ s $¢1VQﬂﬁ%|"?ea$§ﬂ'gn%’fh°Wet‘jﬁﬁ erexyitg Wewabz%%(zsvzﬁ B%};T@ PER cul at edhas

e weig Fosetele} WeSshstio such, or
bei ng coval ent?ﬁﬂ% té%l F\o%?ﬁ?g&ﬂ%ﬁ%%‘éﬂf%{r@@ rrpoGnd) ﬁ\trpel al?l ve to the total
wei ght of t Haubsk §terﬁtﬂ§ﬁ®§§isﬂlh/@m angtfeactive alluanébvgmeéhmlqtﬁ% (s&ecfponent +
B- conponent {,\QM@/@p Wobin g7, exelousian &1 ofes. estiibsyegor fo UsbebBryand the
i ke, which a present in - and/or_ B-c onents, is referred
to as tHé rewi IWWGW%\?QWODWFS ﬂ%retah@/etmyémtﬁr(%ﬁee\ﬁ/%%/ﬁ/%ﬁ%érs (prepol ymers) in
the A 10 conponent all C/Q{QFI‘\H%M!IP/K%% VIHE- (4B SRALATIRR PRl yais siyiindliee

pol yesters, vinyl esters or a v ester urethanes or  m xtures_ thereof can

be used. Theudrigsustemshare ba@uwrmylategl\weaﬂnMwlﬁ@@rﬁt@d&olmfﬁgrﬂsw 250 to
5000 g/ ol ; %Eu@treaggxne‘iﬁ%rgfe é&%&é Eéléﬁhams?gawcah%wcsmpwwers and

their prepar ation a nown for i'nst ance, G
Pritchard (Behder thesniteance opwaeter) hardemmp@n@@tds prider foggadt Withdswatenppl i ed

Sci ence ﬁubl s%laef&sdll‘uhﬁi%?he;&%@&kdgﬁ%g gf‘zj g,zt( unsat ur at ed pol yesters) and

pp. 29 - VI nyl rs vinyl ester urethanes). The
(rmnorrerl c) conponent s d'cbﬂ?wwemaﬂgbft)‘lﬁeCf@ml%mﬂ@rWOV\@tth@fargﬁiﬁﬁi)@m@ccord| ng

to formula 1,, r(btﬁséﬁBJsaot?éa\évgrﬁQ? Lﬁa?cﬁﬁﬁéigdh\éﬁléi\'l F4fdMing) Qﬁd&O the
A- conponent N Bresent o nvention Lare vin her nononers of

structure (AChaOFaldy comlitidnsr espegially atrglalivaly @Wﬁtemeaai@reﬁ (¢ thene rreanl ng
as described.gpo \S?J—Zﬂo +rHO"<§HF%§?8ﬁt (%é;\}%]p\ﬁ?wpé{ésutﬁé BSbwTPE RN Swatdti§se Vi nyl

ethers are co oW ng conpounds are exanpl es of
nmononer i 25 vi prgkerd) arg sonstdeE@bﬂoebefrtﬂt cospletely adasiupted Thislis i padrkesPesaTort ar s

acoor di g Oy fifich Y A dcnerBush, i e ResRBAON A lidbblor Bidibmar - 21V

vi nyl et her cyc exane |net anol monovi nyl et her,
cycl ohexyl vimger thﬁt ihBuegncs-ofl piden! Margorerpthemuring ofign Wé'tt}fﬁelflco'ﬁl?létﬁhfﬁr ene

gl ycol mnovfn@%hc?ﬁ@&{use %?ﬁ\%%lla Vel ex{]%l/v r@égﬁlfq Rﬁ?‘n? fclﬁi?%gflt)é?\?h Eéj vinyl

et her, ethyl ene nMoNoV V|ny et hyl
vi nyl et her smafdsag@ntlmgh dlmto\hydgatat@nméthe QWI’K»AB a)tﬂsyltmmﬁc@lﬁéf et hyl

(L ST coRBEARE o bR ARLLRS o Rl e ragbnRgy gDy | ene
aver age nol eboltsdn baeshglessmay leakddo mshﬁﬂetehwwrmlt galyeblThm ie nast appsrent e. g.

(only shown fB%ﬁ%&g&eg@g%ag?%%?r%enst@5%1r§$§]0§19%%p£§@e1500 PEG- 1100,

PEG 520, PEGY.
conditions. Moreover, such insufficient properties also often come to light when it

is attempted to perform the chemical fastening in boreholes having very smooth
35 surfaces such as the ones drilled with the aid of a diamond borer.
The aim of the present invention therefore was to provide an



met hyl al so other lower alkyl (C2 to Cs) groups nmay be present),
triethylene glycol 5 nethyl vinyl ether; n=2 butanediol divinyl ether,

cycl ohexagg @lgapbhanol divinyl ether, diethylene glycol diyciNLoghdes.

di propyl ene gl ycol divinyl ether, ethylgge gl ycol divinyl ether, hexanedi ol
di vinyl ether, neopentyl glycol divinyl ether, tetraethyl ene glycol divinyl
10 ether, trlethylene gl ycol divinyl ether, tripropyl ene glycol divinyl

et her, pon t.h col I y dj er (varylng
aver age ot QUGG AR e ouRd ERBERO B R Shan e O Wb aBt ET Ve
(onl'y shown dupserfdbtrtise clirmicaiPfdriarainkthe lpnbdal't )esREﬁéllSGﬁOo emfmmngEG 1100,
PEG 520, PEG 400, PEG3 0 ear oL branc oI ymer vinyl
esters or viYffEr WaRQUED Etcﬂ%\‘ﬂg@sigs ?Jdr%?prln ?reeffsﬁflc%}r"ﬁlgi"{ag%ner unctions;
n=3or 4 tri marhégHaelcar propaties of the fipal cﬁemwallyfaetmwmdﬂarétol tetravinyl ether.

Preferably, the extender_,is.a fromthe
group of Stono- or di vi nyturBY y'%ﬂ‘%ﬁ@?gee'ﬁ% ﬁéetﬁh@gﬂ? ﬁ?'ﬁgs'g@igol

di V: nKI et hg&ducmytqukab{e Rasin eibhers, cmy@hlobenanwumdmyﬂsteilandrayrbaettvlaer
cycl ohexane

ha n ther, di et hyl epe. gl ycol 'vinyI et her,
et hyl ene gl 'HP“‘dP'Gf?HRW"@F%’? XC"?eé?‘ﬁ&|f?féi?§|asgh?/ﬂﬁ§/?°'ﬁ9%‘8Pg thyl vi nyl
et Eer , hexarﬁtﬂ?pﬂneﬁh) ?ﬁ mdl-ccmﬁmem (myd:mqocnbnth-cempyxﬂeziﬁ) blmmwahﬁashgdmg/lh n?/l
ether, triethylene co ivin iet ene C y
vinyl ether.S ??"P\ﬁﬁg %‘%ﬁf%ﬁnéhﬁ“ﬁe fer?ép‘(ﬁ c}*lyerqg%tbe uf‘§g§'@teéjc‘?c§%e %rdﬂﬁehe gr oup
of hydr opgybq&y;bmpgbﬁgﬂt Iseé.{rh@f (HBUVE), diethyl eneglycol divi nyI et her
(DEGDVE) or trieth ene coI i vin et her The ous
conpounds conﬁmgf‘%@e"‘? g?%%'f('g)g BOF PEM FFY@X&Q'P ric
conponent cont ey rwstm@raca@a.ag\mfbyﬂnu@nher group(s), 30 and whi ch
resi nous corrpounds (for convenience also being referred to herei nafter as
resi nous conpounds with covalently built-in vinyl ether groups), can be
used suitably in (aheHpCES@EtR i nvention, preferably (fameuidegn obtai ned by
reaction of a mxture of appropriate anounts of: a) a first conpound (the
HVE-corrpTﬁJnd) containing at |east one hydroxyl group 35 and at |east one
vinyl ether gpqep, and b) a second conpound (the D/ H G conpound), being a
di i socyanat e (or hi gher V1-' O 02/ 651 189; PCT/ NL%I 1/ fl éq% ﬁ E
i socyanat e) ,Ar edepiesgntiiyArogsp eaan alkvigrowhuithy -3y ploms apduhereyF g5t s), and

%)2 g tlhl rdI CONMPOY Rebré tHEM SAEMA M mmunﬂbr&n me b‘ertamsé.he ogammtof (1)
gl ycol s

(2) C5_20 poly ol's havi ng r 0X [ oups
saturated orR( etﬁ?‘?éfﬁ%%ﬁeln%arhﬂ@ﬁﬂﬁ %{'PBB WB’%%‘XW%[C@I% g’t egggoel‘(t?'é& er
compounds not Syheh H&yaﬂlébyébnﬁﬁb'&zeloﬁ@%!d?g\ 114-'&lrﬁétﬁﬂehe@e|@my| gfoapps and
from 2-50 nononeric ester units HP-co oun@ﬁﬁgloer m xt ures thereof,

the content of VANt sRIPOR FBRIMSPtighatyalse gag AL h& BMHg from 0.5
to 50 wt.% cal cyhigh gﬂa@%éme Witsfite AR EHY GdRoreffuddienaidrogsIunussh

relative to the tota ht sai d resi nous conpoun 10 AII t hose
conmponent s accor®mgithey 48YWV&QVPUP\QFI?€HmmﬁrQW1 opfionally spbgiitted Wik oxy |
group, are swta&{eeo,qwolg\@ﬁ,%quwmq@wawmg he proviso, however, that if -
i n conpounds according to'fornula 1 - represents a pol thylene or

pol ypr op3fi ene gl §BPreRPRR W'W%'Mhﬁ”@ H’@Y@?W"?ﬂe @é‘iq{é"éhaﬁ and 10
glycol units, thgpae a#d.rptéﬁbihcof%m&nwm F@égoﬁ&@!@oﬁt@naﬂf@ﬂh&d to the

15 chain's free hydroxyl group ounds in the resinous
conpound with codliphati QVUBM"I"‘t15ﬁ Qﬁ?rﬁﬁﬁttiﬁhﬁét"o gwcﬁh'a@sﬁmﬁ'awrwl ¢8HPy can be
used as dilugpj for peroxides are hydroxy vinyl ethers or amno vinyl
ethers: 3-am no ropyl vi nyl ether, cycl ohexanedi net hanol nonovinyl ether,

di et hyl ene ghy&bl2, @¥idvi nyl ether, 20 ethyl ene gl ycol nonovinyl ether,
hexanedi gh nMongyis Ay itEbIBSEsi cmé(% DHG ¥omp r’is’l’)ﬂn iS4 B&alertly 8LMALIRRIANNed he

HVE- conpound is a sellec ted I;‘)rom group dr oxy nonovi nyI ethers, for

i nstance: cycl aimoramesic eerpant Cﬁﬁtﬁlﬂﬂgrﬂﬂe Qémﬂé? V'"MWP%QFW $ vinyl ether.
Most pref er th%{ thetc{aﬁte\ﬁ't BWhe%Bh‘?Bn ’&Qﬁ'@fn %n'%ydﬂhﬂ:??é! bM&Véth@rEgrUuﬂw)l iset her

(HBUVE) The nol ecul ar wei e Vi ny et er nononers usual will be in

t he range of fromdh% 05Q wi. %ooelculaiﬁ%é asdhewaiohl paresniage ijsatquomm@c et her
groups) cont g, BhAknt ATRRAGE 1R WREHBIghD thé ASin sﬂi%‘?émﬁ & wéightdlof

coval ently burl P In1nto a suitab PE resi nous co ound usual ly be in
t he rang@b of AsB@Inrosesiob B-comproneoexabifiienbn weidhh o @f{ji'taleﬁﬁ||léfﬁﬂnz§rth§\el ght

| ower, respegtdyvely higher than 1500 al so may be called oligomners,
respectl vel y pc?l ynmers. The diisocyanate or higher isocyanate (D H C
conpound as




used in the context of the present invention nmay be any (linear, branched
or cyclic) aliphatic and/or aromatic diisocyanate or higher isocyanate, or
pr epol YRS BRs Jyereof . Specifically suitable DO/ H C conpo ook or

i nst ance, oWt O B i ni 665 boT) NL(11/F1(192-1 -7 3??2‘&?%‘%’3%
(TDI'), diphenyl met hane dii socyanate (I\/Dﬁ, hexane dii socyanate (HD),

i sophoron diisocyanate (IPDl) and isocyanurates. The G P/ HP-conpounds as
used in the context of the present i.n en%on can sui t%g%n\( g% chosen from
the groups of (1) C2_6 4 jeandergin,in or@p%&m} Q5MS- 5 hydr oxyl
groups and (GamgonkeHr @reshing ohebhybrNiBAEINS) gtodpRY) isriatietrahye bbhoth otgr ni nat ed

pol yest er corrpounds not hei ng al kéd resins, havin 1 5 free hydroxyl

groups and fPGNVEBovRemerieg Fricilated s the waightgere Qispidgnronesic |nstance)

are (nono-, c?Bmpd?r%ntt (xdhelhe?hgléﬂ shsuchl Urqﬁln ovafeﬂw b ltcyé?ﬁélsrnous
1, 4- butanedrol exanediol, 1,4-cyclohexanediol, Suitable C5 20 polyols

having 10 2- @WP@&W“@? tuths, tOtﬁHFe'Q'Hthf HWd@S'“éPE‘pB@H?'hJWtJ‘W?ﬁ wejghts neopent yl

gl ycol, gl ycsnmd A- dompras%htyd BlcBrPBAG, hdoewammr il excrbs.sﬁ ReaR) addities,
et hoxyl ated derivatives thereof, sorbit cycl ghexane di net hanol ,

1, 2- bi s( hydrfdiggaandthe wmmmawppwat @é’fﬂ%a?‘?étﬂmoﬁ‘ coBPARANEhiT al | y)

unsat ur at ed rRVEFeRMtY las Sd MBsicdofthoBby est er conpounds, for instance, are
chosen fromthe group of dihydroxy(nmeth)acrylates and other 15

(meth)acrylic esters of A$ theHisaturaied pejyestars (rregelymngrs) in the A- :

2, 2-di mmylc&tw&'reﬁrarpé@wbm;kﬁ’om (RSO meds BY UneXVRAEPb s, Vil SO on.
Alternatlvely hydroxyl term hated saturated or unsaturat ed poI yester resins
can be used; &5 mpRINYheHeeHRNeOTHIXGPS tgtesf cambaysnst YRR or ol i goners,
or mxtures rl_Et'Slgr‘?tfers L@L%FW Ig%\?étdr'\rﬁérébfearﬁtflﬂr Weight's 299@9&6@)(1?7&?' onging to the

group of d can sult used ar ratio of

( HVE- conpouripferagipseq @thﬁue@mmm@dmﬂmeragn@m Areparalioncont ext
of the preseg jdMGB Q%tﬂesskgllé%h 58e ¥6r rﬁQtQ &('@Wiri?éh‘érc? EdyY - 1. By

reacting the HVE- P- co ouns i n about sard rati o resins
are obt afecDemRAnAT MyRenamsSRave NTHG. Asplt G500 PIBIRIAE 4. | enct 1§ o

ur et hane gro pr pr. Nkt on, the
resi nous corrlf)ucg)}ﬁjr?g @ 24 oﬁfe&@%agn{)re @MEF& %erﬁdg;rggupgsss(ei:ﬂgl ég%@(é?l trjt*ed froma
reaction mxltJﬁrPe3W|2§|(wnyll$§telfNF%*tar@é)rponent is formed by a mxture of an
HVE- conpound and a hydrOt%l ecgﬂprﬁﬁaté&rgﬁh&hetcsnklﬁﬁég M%m@vmguéthabl e

HA- conpounds as 30 can be u esent 1 nvention are hydroxyet hyl

acrylate ( HEQ!(PUP(ﬁ)/ﬁW?X@BQ to/fiormuge Hawhigh suitabiy-HeE=mte uied GSYG@@W99HWfOf
met hacr Ijﬁ%% ,.ﬁNE, gd (and
opti ona?/ y teth6 po*ég]uwéﬁgp{eﬁgﬁwﬁﬁ%@%ﬁ%gﬁﬁfand n%ggﬁHP- cgrrpound as

necessary fostructrestructural incorporation of the conmponent with one or
nore vinyl 35 ether group(s) into the resin, reaction conditions can be
used as are well-known to the skilled nman fromthe stynt hesis of vinyl ester
resins or vinyl et€H=GHeOhdhe WO 112/ (1S189S PCTifm@a 1) 00l 2-4 _8
resins, hereinafter referred to. Exanples of suitable nethods are described
in the experinmental part hereof. In addition reference is made to general
literatu2® swbéresds R @mdnhave heamennifgcsrdssoryedstbove oy yainaressof sueh vinylr i ch,
Wley & Sonsgy Fﬁﬁﬁh&né&l 96371-2, pages 347-403. 5 Also m xtures of the

Vi nyl ethers 0 e geneéral structure of fornmula 1 and of the resinous
conpounds (with the covaltaselvjnybethers-are coromenially avaitisoibafalomngh one or
nore vinyl e ﬁb?r?e? ter

opportuni ti eé&ﬁ ?lr%gé %Jgnr?él@?he nmor lét:rvs t%thtg'ﬁscé%%‘ggrfﬂgaé’g@ ication

i nt ended. 10radncail$crrrabtewnamacmding tathe inventjan: et her groups) cont ai ni ng
corrpound§ may _have a tendency to undergo some pol ymerization reactions
under aci drc conditions. For that reason it is preferred, that all
conponent s fa-ranprnamqnyl Nyt eteerpearoylivity! etber buiyt vioyisthet.c or di ng to the

i nvention ar i f aci di ¢ nmedi um
is prevent edgycﬁte% %Fﬁﬁﬁ&w%wﬁgiéjﬁ%a%urat QQQ”& étﬂ? gd'&%d t he vi nyl

et her gr oupsaminmptapyhving ettenpietbylese alscailnmnslssﬂcetm%r@odeatdomwl ethee cheni cal
nortars acco [ gyof the

ot her mnom%@v@g%&ﬁ{’c&ﬁg(Ra}'xé]?réth%gmﬁ%ngh%gol (JO?{lanI ﬁgf Q-Gt ¥rm)n of such
ot her noabnevisylateersethykviny! atver, (erarediot mphavnesd etHHﬂd\ygrQ?fu FDUMVWMheth@t,her

can react i (ROl Boudodtly JRR BREE, Dol 8RR BN P RREL O ey

Exanpl es of such ot her nononers are vinylaromatic conpounds, vinyl esters
and vinyl nitriles. Exanples are vinyl acetate, vinyl propionate, vinyl
versatate, alpha-nethyl styrene, p-methyl styrene, vinyl toluene and
acryli c or rret hacryl iC (hydroxy) esters of aI cohol S havr ng 25 1 to 12 C

. o oy o o o o v o



30 reinforcing or functional materials and/or fillers |ike quartz sand
and/or flour, hollow and/or solid glass beads, mca, cenents, calcium

car bonat ewgn@/@fgosul fate) korund, carbides, netal particl @g/Ni®RMYo28Par,
synthetic and/or natural fibers etc. It is also possible to add thixotropic
agents such as funed silica, silicic acieds, | ayer silica (e.g. bentone)

and/ or pignents or colourants. The person skilled in the art 35 wll
readily be able to determn ne whi of these materials could be added to the

resin conpos?¥$% ML Ynu eﬁl@ert%arylﬁg AVERAGRMARrUias Weisthis of the PelvethyIBBe t er
result in  MWedVatd S98s, eRCTAN-EAdwhltbA PRG s, biit PP &Bishsilar)PEGLgD0eNt | oN

al so relates_to two-conponent chem cal f asteni n systens conpri SI ng such

" radical |y cufEBrE0PeBFF-1HP BEG2E. BFSARYs BE "its-8re)ing{prd af

B- conponent . méth?ms@omenmeﬁak% (B5tFGd) gRSupd TS Ue”prbg% > BEtYEdnedlyddne

. present inventjon, can be any conponent ‘as is alrea y known fromthe
prior art an@e@&%ﬁ‘!§h¢@ a peroxide and an extender for said peroxide. As
has been di sgkgsed, for instance in DE-3226602-Al1 or EP- 0432087-Al,
various types of plasticizer my be used as extender. A so the peroxide

content in thdamed HWWéﬂﬁhehﬁy’C'%ﬁ@n&G'mﬁh%ﬂQJ\PH@YFH]‘?@éﬂetWG”GBQW@Hponent as
can be used i) oabKyl ghBS cHIRYEBler IAVRDIS ol GoRyRinginy B componen:

as is already known from rior art an& conprising perOX| de and an
ext ender f orhexanedigledivinyl gther, A!?Oﬁa%fyllﬁ)éwl givigy| Qse@dtetrﬁ@hhylien@ glypelsiviny!

DE- 3226632~ Adingy! trfyi ﬁ&%?a.ﬁ%yn SR Qiﬂﬁoﬁybé%?ly‘aﬁl d?\hn%%tﬁé‘rzﬁ IdRRY be
used as extender. er oxi de cont ent -conponent y vary in
a wide rangeQ'VQ%ObaQWH’r@BY'%ﬂe olyepb diviny! etbapyaing ayﬁ@@iemm%twhtg oByst enms
accordi ng tOthEfb@ly@fh?l%ﬁﬂtglycel"ﬁgtpré]blSOéTBrGoﬁg sﬂoﬁ/ﬁ%rqfﬁds\é &Hn X ahgs' n

nortar accordin present 1 nventioh di scussed |

her ei nabove)Sl@.\éaﬁ) REGE00R, £&A TN PEGIH 0P Gc@?@pBE&‘EOO, PEGHPZer t he cont ent
of peroxide i nt) is in

t he range of&%e?\fgeﬁﬁ rad?b? c‘é\%@bfgp%/g’nﬁgﬁg%é}slﬁflv'h{ﬂees%r g@%%%onent The
t wo- corrp1<’§3nenfﬁffﬁlﬁewwlwrfyhgmérnfuhqlo@?stems accor d| ng to the invention are
usual l'y cure,q=gagr1;4er m xi ng of the A- and B-conponents, with the 25 aid of

a peroxide (radical-formng systemin the B-conponent) that is unstable in
a broad terrﬁémthymoroaﬁr@etrwmyimthegmzerttaﬁrﬁhmbtetrpweylathﬂu| y from-30 to +
under stood 16 be a compoun e (i Sxader i Stk her bkt S pogaby' ® P
forner, opt ifemthegronp ebmpheraaridbinybether menameescios instancerbutanedidhe

R COTP ORI Rl e TP FABRRAN R BNBI UMbl | 2002 Of 110 to
conpounds amy/clohemteeur@ethmmi monpwsw@merv@et}nylene plyecolBivinyhethar, ethmieneent s. The
per oxi des, g&hd%pl Qfeti28h rgm‘w. Adial tmwﬁweth&  hoGoRakPRLAn

conposi tions accord t sen nvent 1on,
w de range oﬁthyehwpxt@sltyl WDSlteﬂaﬁr mhﬁfwbwp}dle&)arde@hﬂeee glyeateiivirivaether,

avail able. P sel ected fromthe group of
acetyl acet on‘%’%@%@gbﬁe QWW%@%}E ?L{h%%g PCT/ NL(1 1/ (1(192- 4
- lacycl A%exanone per oxi ddostrpsefagabiy, H}el\k@stl ether seeleciatidronlthecgreay bf per oxi de,

al kyl per oxi f ketal s and
i norganic pgﬁgj;? LLtyPA’g&ﬁ ?’%{?‘%%Wﬁf 91% eg&ggdﬂﬁr‘éﬁgﬁgﬁﬁé$§VE {m oned

bef ore, exanipb‘@sleoeglgmlﬁwhﬂybetber(d'ﬁﬁm&E)are di acetyl peroxide; _

pht hal oyl per ox de. " sucel T sRefbenBbnth Bibiihadn g FoaER BiiePer ox! e
acet yIt cycl ohwaamessa phomgtic p@nmneuhécomalbmg)plneperrtmmwoyaiteﬁ;emrgrmﬂﬂ)yI

perocto y

per car b?rggt eﬁ%ﬁé’*ﬁﬁﬁeﬁs@b‘gﬁé&%@@a&éﬁ corti\@legnéetalsg ngg'x gg %(des are the

per oxi des f rhereinhitergsoesinads crgiophds aito nevqmnkymudten vmybétbelegramp[st)ecqmer oxi de,

compounds. al e it =BT e HEesBRbin e REE RSty AR Ween b M cncd o e
conpri sed wi rebttiontdia mixtuneé nippprogriaée araounts per oxi des”. Preferably) the

per o 925 18 WG ESGRPIR0 GRS ISR AL DB SR AR BBR R e ana

are wel |3%&nown and at leastsiniel vigdetmengroapeand or exanpl e, tertiary am nes and/ or

netal salts, i |l - n r nt_in the

e component P araiq bansS B e Rl R Eboflaand s SRR3R T bt s o
0.01 to 10, preferably of 0.2 to 5, w.%of the total weight of the A- and
B- conponents. Suitable netal salts are, for exanple, cobalt octoate or

cobalt naphthenoate; and 20 vanadi um potassium calcium copper, nanganese
or ZI rconl um car boxyl ates. SUI tabl e am nes are, for exanpl e, aniline

. L I I



In a preferred enbodi mrent of the present invention, a vinyl ether conponent
bel onging to the sane class as the vinyl ether reactive diluent in the

A- conmponewio o2kS1s8k SO present (as an extender) in the B—cowqmm/mm%' is
ensures even better m xing of the A- and B-conponents. Moreover, this

of fers additional 35 opportunities to tRe skilled man for adjusting the

m xing ratio of the A- and B-conponents, nost preferably in the range of
from3: 1tol: 1 i ol une/ vol ug’reérz1 . MVO (121 051895 PCTINLfI1/11(192-4
-11 1t is nost 'SOPEAYBRCNGYIh lREMationgfiope camore Hiethrne @roup($nan%- conponent
and the ext eg)derthiksesnpdundhdeE/PAIRLBRRbuUR) hbdd ffodihe drBud 8t (1) Cog

t wo- conponent - system according to the I nvention, the rati o between the

~ A-conponent  ( c8¥BPIFsEhGswRolyairiavinged-8 ydery eseups andd) sstyralesiarve di | uent,
and opti onal | y @Ryiéisaly s iidaira@BhybittixyimiRatdd bblyesteP&EhgYunbis | it S) and the

. B-conponent (conprising the initiator and the extender) 1s preferably in

the rang® of 7being alkydTesing havigg dricfrehysiiey! arppe apd Bemr2a®0 onpmsri¢ atio i s

in the range ofstdrunis (e &/P/HR-OMPLURB/ ¥ohikiRes théreofias been nentioned

before, each of the A- and B-conponent’'s as such also may consist of nore

than one spdf'f&Pnigntsal viwhethar arauiesifibm Esinous kemBowstisinG:fiem e iobe pr epar ed

In situ or abg QeRYcdlsulRes a8 B vaihRthertdntaBd ofife AYEANHIBAY Pelathddb t e

t wo- conponent systens according to the 1nvention also, in one or both of

t he conponerth8 otRlgYRightef said resinausicemprred. resin(s) functioning as a binder.

15 1t isigal so noti ced, tRhoddisdiforih d-eGRARADorkRAI £ MHirith SRR EP

according to the invention al so sone per oxi may be present 1n the

A- conponent . le@st ope fiydiexylfaseup aespititaplerast H\Iricagpednds hwitle therdrevdso, f ast eni ng

process and gfy, kg i r 5 ] time, the

peroxi de in thee "%ﬁ:@nﬁomﬁ?*?%@’tﬁgﬁg‘é‘#rgrﬁ%@? ;FP(?@E%DIG g& Bée&%?ez‘gﬁt in

encapsul at edPasithentas pRtypropyienaivieg! with aravesagesehiain lsagitndf detweenr? only wil |

start after gr{a,thqlwomgwé&f, tﬁéﬁ%d%lipﬁ%&;ﬁrg%nﬁtr?@ﬂ?q%%tongis%%{:r?etalté_tli\granged' It

shoul d be noted that t at ent for instance rnJ 09059329;
EP- 0327808-chain'sfire ySiraxyb@rpoB97) vari ous chemical nortar conmpositions are

descri bed which, in addiE)ia%léf‘?fﬁ-ﬂél%'-%lﬂg&ﬁrﬂits%?th%%éﬁﬁéﬁse o'mﬁeuﬁ? \A%tﬁ i nclude a

vinyl ether nononer. However, lese references re o resin
conposi t i onscovalanthabuilt-iuvieyd ether oeains, Wiichusuitablyi aanéde usadiaatdileent f@uch curi ng

is effectiv : ' ' ; : but cannot
be used in c ég%&%égrbﬁ?g‘!?@%??’]@pltééﬁ%{%iohgégoy'ﬁmgﬁg% gﬁ“'ﬁ%?@ﬁﬁ%& t echni ques
t he maj ori t yetber, eysohexanadirnetbnolmanoding-atberpdisthytese iglycolmaomavingl ethegap wher e
t he fastygni ur i i : UV-curi ng
o1 mmoce) bl e Aol Bl dvier RereREARTRLRE | Bher, LbR SR TR o Such
document s t refkert he resin conpositions disclosed therein could suitably be

used for chem cal faSt-e'ﬁr@@gaﬂy:‘g?éﬁ?g%gfp‘?[‘%Er&f&'ec%ﬁ%%ﬁgﬁ% gr however)

curabl e resin conpositi ose al'so Tor use in
f ast eni ng), Rara nanevisskasberssfovimstancerrmyalpbexanedinethanesmenowmyd etoeconpound

that can polwarpg' t.J; i i n W

conpl etely or pe)l(%tml \}ﬂg{ljﬁfgfgf.wgosgﬁ be?%rﬁglm? Vﬁ@' &h%@%ﬁ%ﬁigﬁgd&{yl

PCT/ 11L@8/ Qvimyether HBW¥RL i oned in said reference that specifically various
esters (in which one or r Ny 1.G i i I i.ni ng
unsat urations nust be prTreﬁgerﬁ?I%Lgérrgﬁér'%rg&?{ngﬁ”#@?ihgg"?'gpni %%R%ué@g\&ﬂrbgsul t.

Al t hough t hén#senge otfiroro70dé 18C0; thepmbtesulanwsighi ofthelenylsthey gnaup(s)ons t hat

t he residual r N that al so
contai ns an Ca Fﬁﬁ%gﬁﬂiﬁﬁﬁﬁ%ﬁ%¥ trgelr\gﬁ%f%ﬁlegg?d}%@%ﬁ%/%&%gé%wyﬁogmh@ﬁt& such
conpounds arasuitlablegesingusesantiEnind wilt usually be frhthe rangiei of 00 td H@A0; sheh anonynous
di scl oswre o - di react | f vinyl ether ith
unsat ur goed %)g}%%g@g?'ég'p g aéﬁél%&@%rpv%%]%&@qr, %e?sB?cglv IX &%’3&&&7"39@9 \é/l?ot her ei n
t hat for optmaybe caledldigoraersatespéctiveiggblymetf) 1: 1 rati o of the unsaturated
pol yester and the vinyl cQ-nmnoner is requir ﬂrﬂ o that an
al ternating copol yner i ﬁ%&ﬁé‘i’%a‘i‘ el%?% 9re||s<,)cytaﬁafeé§ SEF?WB%@CQ%S

used in the context of the present invention may be any (linear, branched or

cyclic) aliphatic and/or aromatic diisocyanate or higher isocyanate, or prepolymers

35 thereof. Specifically suitable D/HIC compounds are, for instance, toluene



di scl osed in RD 368046 are ained at totally different uses, nanely for
(hard, solvent resistant) coating (e.g. on alumnun purposes. Curing
occurs atywahekisp9C. 15 Also in EP- 0028841- Al resin conpasiying @)§wdf €
descri bed containing vinyl ethers which, are suitable for the production of
nmoul di ngs via SMC or BMC t echni ques. As’ gonmon cur | ng tenperatures are
mentioned 95 to 180C. The tenperature range covered by the present

invention is_much broader, and np ecificall and advant ageousl y ext ends
to very | ow digaqyaraiedr b, dng@erwﬁrn%tl:;@ ‘i?tsogﬂ'i‘ﬁed ) hgxaney SPW%F‘ 1éew ngton et

?Ih (fP]thr et ARPIbe) GBSI;%ro?ﬁﬁd&éﬂat@@l?ﬁ)@b%d(lw&)%ratbave recently In\éestl Igat ed
_ e effects of vinyl ethers 0 rizatio cryl ate,
styrene and acrylonitrillé&e qﬁ@*%&?’ﬁg?%’ydg‘a&&@@ﬂ’ tEeGP%tﬁ?‘t %él&eup:rtepgﬁ of the
rate of pol Mﬁwmuaﬁbwsu.ww wcﬁdsenrrbmltﬁe beugs bs<19tzsb|9ccﬂgl(zpegzs forned.
This is clearly teachin rom:t The jnvention

" also rel & e %@Wﬂﬂd%‘g@b’d@ﬁlé'p%?lmﬁg"“ﬂés %aélFrPE?dcﬂﬁt(%fEYlﬁn'F@yP HnsASYrEteds (as

di scussed hq'fy@fd&?ﬁfaﬁﬁlﬁﬁtearﬂély%st@rEWQtnotﬁéln%lHydaéslﬁé) hilifg Y such
nortars, or two-component systenms comprising such noratrs, in processes for

cheni cal f adWErEroges arectféwaﬂn@ MBNQIRRIIGASIr ainits  SHitabieighicolsy 1ai cal I y
curabl e eS| AR B marRDId SHUAY APIHOSFELIGRSbyBRLNBRLET and 2 redct ve

di | uent, opt 1 onal an accel éra for use as the first conponent
( A- conponent )4ibtanggiok 6 folmanedioln dvslohexanediop SUiARIS feex NOlNAlRhRVINg

fastening s T eRRirRthrizY, 1t pBAtaBYtHE |arne B dlyeth ey epllyest er and
a react P@e é?ltjﬁgﬁrfxﬁvgm%ws ?)2 sel ect ed% romg " oo S %V\D 02111 189:

PCT/ NLO1/ ( 1dgethylojrsopanes Aexasetriol. hisphenrin @%%fh@mag%éewﬁév%thﬁf@% vi nyl

ether groupsdor@ffl thawy &%e&aﬁé Hi'r'r?étl‘\’efn%l aczcageﬂlymxwhm?aymaaea@umamél cated in
claim 1 or resi nous COWpOUI’l I‘I SI na@,xl n a coval ent | [t-in manner,

a nononeri ¢ Wdrpiedan(etbyanigally) Hgsaétﬂéteém )é'tQT”HWte%Pﬂ|¥?St@rr%"ﬁf§7}-‘nB§»

reacti on of A und, b) a
DHC corrpoufﬁd"ﬁaﬂghéé ‘érréc@\éslgf\ ﬂgnp%nﬁ L%dﬁas i Fnos(l giette cﬁnlhtwgrlmo?n&g@ro These )

radi cal I'p cumsi ecwl@rsesterﬁmf BlgoBols bavingub-12dpiomsne. 2cH@miyk$- f ast eni ng
systens, aCCWd%)Q?ﬁ;}gt | E%ll‘i’l%\“ﬁgﬁt -htfPox ryﬁfq%ldﬂ'é?éj ah® ?BHC/Q%?F&I B@rhyei%‘(gv cal

fast eni ng of “con on e nts i m ner al and/ or wooden based
material s byteapiprisgsatiwatediokurgptertedpolysaietresins £a8 bBUSBRKABWISS aiRd curing

of the unsat‘ﬂ{ &F&e&‘%%@% {%ré)ﬁéfyﬁérs d’r'oﬂ%&m&%t &' mikPdd heretf Mdg'r et hane

resins or hybr resin conmpohent . The 1 nvention wll now be
i 11 ustrat ed bixtuieseianyfof theecaropaupds heloesingrsl ts geawup of SHBAIRREIVROWRENDI es,

whi ch by,q10 %@ﬁa@g%e Lgnded to limt the 15 scope of the invention in
any way: Al |l exanp (jénd conpar ati ve exanpl esg were carried out by

pre-m xi ng of the ingredihenmelar mtio etV Eeomprund) : dHdIBcemapseht s and
adj usting th /It-"ﬁ-lﬁ)@&ﬁﬁwn%)g ubdtPintne Bl of MERPLRAL Rvério hh@cﬁd’s@ﬂ% ature

where the tests are bein orrre XII’{% A- and B-conponents then
was done in IaeamDrQletat%ym%ﬁ By I’@ﬁtﬁm}ﬁhgﬂﬂ -nPAHCt and GLWHHQJOFF@W@G‘% for

o2t 0O bl bolfVd ARDTEUAY b HESRECLHEBhIG M bABAE Uy B o= er L o

therein in the ar ea. e rest enthal py
(J/ g) of2%kurant atdeast tved urethanadeoupst e i ndi cation for the degree of

conversion, was cal cul at
Calorimetry (Mettler, &%&%@%@bgﬁe@#&%é bgersgﬁg'h@%gﬁgg% soulsjsed wer e
cast bet weencampamndiwith anecr mydravinglsther gierb(s)ds eblained dromi a reacken cur i ng
system as i ndi I . I e
dynam c run @B&? %E\%etéc?)n B@gét%@%?g@ér)nwﬁmg@m gﬁ%ﬁ%ﬁ%ﬁﬁ V%%oﬁwé& ﬁsChgl ves
t he anount oéndabydrgxylatad nm!ethbamyﬂate (KA) mmmmdrsldiabledﬂmowoum@ asanpl e
wei ght (4 ccording to DN
16945) . %@sgg%nrrtgén%{ &Y bl{\%%r%g‘% TS gérp%ﬁgﬁrgéss( %ﬁi"ﬁ‘g?"y@é% EA)a det er mi ni ng
one or nore bYdr@@e_tHyémfeﬁiachatelQ-IWA)am Iwolsqupmpmlgneteemiatm@?l%)cor ding to
DIN 16945 (at 25Cin a For the reactions between the HVE-compound (and optionally

the HA-compound), the D/HIC-compound and the G/P/HP-compound as

necessary for the structural incorporation of the component with one or more vinyl

35 ether group(s) into the resin, reaction conditions can be used as are well-known to

the skilled man from the synthesis of vinyl ester resins or vinyl ester urethane



WO 02/ (1 S189S PCT/ NLI'l1 1/ (11192.1 -14 thernostatted bath, statically,
respectively in a well-defined test tube). Gelation time was neasured by

stirring yo&MRishar until a significant increase of viscospi)9f6esssed, and
surface cure was assessed by estimating, the tackiness of the surface after

one day of curing. 5 For neasuring the Tail |oad, the nost inportant
criterion in chemcal fastening techniques, rock-bolts of hardened steel

(class 10.9; 12 mm.in_dia re set oncr.et ) - hol es of
14 o ai areresis, DBteTater BT tholxanmyes ol atiE RS i BhdBes JES
tenperature e&b@nrﬁé}ﬁmq:"aﬁ WP oF. mtaldlmdn Aifreticd iégnﬁém(yeauﬂal litedfure @ath whi | e
_registering th wreﬁfor uII| rhé,@ ggbé Abbr evi ati ons
used: BDDI\/Aaf ‘?ﬁ] Hne JPah f%’ﬂéﬁr@ Pﬁy %% par a- t ol ui di ne
(an am ne ag¢sBN@LAt10963742, IBB IB47-408/| ene gI ycoI HBUVE Hydr oxybutyl vinyl
et her HPVA Hydr oxypropyl acr e L 20 L pal roduct of AKZO
" Nobel, wAich contains 26\'9\&’“% Snya][‘)eeWQﬂfkheﬁ%Pfgtﬁ?ggn?rﬁpgﬁicg'ﬁ car bonate 20
M di phenylfémwl@mandbfm@%@m@tsa:oﬁﬁ:roax&dxmnmma%ﬂﬁauﬁ& rrampmedclct of
Pergan, which contains 50 wt.% of di B]enzoa/ 58 roxb CIF(?R
Tri et hyl ened’PWSFe’H?WtHWeé’f mgfe ‘T'BW’& er group(s)) may be use IS provides
4- Hydr oxy- 2,e4ef béttdrafpponitios fof MRk-tufing thd\mexars té &ie dpebifibiapplichtidd and: Cel t

Gelation tine: time associated with interval 25-35C in mnutes (until
si gni fi cant i taedesase of vi scosi ty) Surf. cure. Relative Assessnent of

surface qgure properties iy fiFGEPAGCEE, tﬂétwméth@ifgrbhsgfs;zeént@nrn@ace and
tacki ness of the surface (++ is 30 better than +i ter one dag of curing

The fol | owi FEMPEYNFRMEK RAVE B IRFERAGY t ANFrgP Sey e RopEsiicaliPn reactiftSexanpl es

(and conpar afhy¥eaddia eBhdifons. ﬁ@rt?fét%&sdﬁﬁﬁ@bréﬂé@é&w aﬂ@@ﬂnﬁoﬁbntéﬁﬁ g of M
was added to a stirred reactor and was reacted WO 112/ ( 5%9& 5 PCT/ N

|_01/ 11(192 -prepajing dumperpXige cpmpasitiops Aecesping to Higdrvantian arg iNof 0. 15

% of - di btivh ol et Widkhéhehfion ah witic ridturh AREUEHan.e vas al | oved t o
reach a maxi mum o C. g of HPMA was added %ggﬁaleﬁ{grand was

react ed T&hi le the terrpeH'&?W‘@W@éh%wsﬁbﬁﬁtef’@rﬁ’wr@ ratio of
HPMA = MDI éés)' c%n%mnﬁg corﬁl\)[))oﬂi‘f& 1 d?sc@s%@cﬁh@r@m@@é@ fHRCheMiic norbRer

ur et hane re5| n i phenyl net hane diisocyanate) was added to
a stirred r w@er@mg@tﬁ@wsem@amw@alw BRI PYe F MAre1FANOBET BIORPBRI ene

gl ycol  (DPG)oomilodiNd&dd ihiEsin Eé%b&‘”ﬂbﬁs Ofhelndar c%n@ﬂ;f stbethgt tin laurate as

catal yst. The tenperature was allowed to rea a maxi num of 55 C. Then 232
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f or are vinyl acetate, vinyl propionate, vinyl versatate alpha-methyl styrene, Sp-r?‘ng{hr;lg ests
styrene, vinyl toluene and acrylic or methacrylic (hydroxy)esters of alcohols having
25 1to 12 C atoms. ltis in the context of the present invention also possible to use
such other monomers having more than one unsaturation, for example butanediol
di(meth)acrylate, divinyl benzene, diallyl phthalate, trlallyl cyanurate or the diallyl
and triallyl ethers of trimethylol propane.
The resin mortars according to the invention may also contain
30 reinforcing or functional materials and/or fillers like quartz sand and/or flour,
hollow and/or solid glass beads, mica, cements, calcium carbonate and/or suifate,
korund, carbides, metal particles, heavy spar, synthetic and/or natural fibers etc. It
is also possible to add thixotropic agents such as fumed silica, silicic acids, layer
silica (e.g. bentone) and/or pigments or colourants. The person skilled in the art
35  will readily be able to determine which of these materials could be added to the

resin composition according to the invention to obtain an even better resuilt in



filled mortars according to the invention as conpared with chen cal
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according to the invention i nproved surface cure was observed. Table 11
shows gel atio%l tinme and curing results of chem cal fastening tests for
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15  may be used as extender. Also the peroxide content in the B-component may vary
in a wide range.

In particular, the two-component chemical fastening systems
according to the present invention comprise a radically curable resin mortar
according to the present invention (and discussed in detail hereinabove) as the

20  A-component, and a B-component, in which the content of peroxide (i.e. the
radical-forming substance in the B-component) is in the range of between 1.0 and
60 wt.% of the weight of the B-component.

The two-component chemical fastening systems according to

the invention are usually cured, after mixing of the A- and B-components, with the

25  aid of a peroxide (radical-forming system in the B-component) that is unstable in a
broad temperature range from —80°C to + 180, preferably from =30 to + 110°C,
most preferably from —25 to + 50°C.

"Radical-forming system" is here understood to be a compound
(in the B-component) that can act as a radical former, optionally in combination

30  with an accelerator (in the A-component) and/or heat, up to temperature levels in
the range of 110 to 180°C. It is of course also possible to use mixtures of radical-
forming compounds and/or accelerators, respectively in the B- and A-components.

The peroxides, which can be used as the radical former in the
peroxide compositions according to the present invention, may be selected from a

35 wide range of peroxides. Most of these peroxides are commercially available.
Preferably, the peroxide is selected from the group of acetylacetone peroxide,
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cyclohexanone peroxide, methylethylketone peroxide, dibenzoyl peroxide,
alkylperoxides, all classes of hydroperoxides, percarbonates, perketals and
inorganic peroxides. Apart from the ones already specifically mentioned before,
examples of suitable peroxides are diacetyl peroxide, di-p-chlorobenzoy! peroxide,
di-t-butyl peroxide, cumene hydroperoxide, phthaloyl peroxide, succinyl peroxide,
dilaury! peroxide, acetylcyclohexanesulphonyl peroxide, t-butyl perbenzoate or t-
butyl peroctoate, cyclohexane percarbonate, bis-(4-t-butylcyclohexyl)
percarbonate, silicium peroxides, etc. Most preferred peroxides are the peroxides
from the group of acetylacetone peroxide, cyclohexanone peroxide,
methylethylketone peroxide and dibenzoyl peroxide. As meant herein, azo
compounds als may be used instead of the peroxides, and are intended to be
comprised within the meaning of the term “peroxides®.

Preferably, the peroxides (in the B-component) are being
initiated by an accelerator. Suitable accelerators (as will usually be present in the
A-component and are well-known to the skilled man) are, for example, tertiary
amines and/or metal salts, which - if they are present at all - can be present in the
A-component in relatively small amounts, preferably in weight amounts of 0.01 to
10, preferably of 0.2 to 5, wt.% of the total weight of the A- and B-components.
Suitable metal salts are, for example, cobalt octoate or cobalt naphthenoate;and
vanadium, potassium, calcium, copper, manganese or zirconium carboxylates.
Suitable amines are, for example, aniline derivatives and N,N-bisalkylaryl amines,
such as N,N-dimethyl aniline, N,N-diethyl aniline, N,N-dimethyl p-toluidine, N,N-
bis(hydroxyalkyl) aryl amine, N,N-bis(2-hydroxyethyl) aniline,
N,N-bis(2-hydroxyethyl) toluidine, N,N-bis(2-hydroxypropyl)aniline,
N,N-bis(2-hydroxypropyl) toluidine, N,N-bis(3-methacryloyl-2-hydroxypropyl)-
p-toluidine, N,N-dibutoxy hydroxypropyl-p-toluidine and 4,4"-bis(dimethylamino)-
diphenyl methane.

Accelerators which can also suitably be used are polymeric
amines, for example, those obtained in polycondensation of N,N-bis(hydroxyalkyt)
anilines with dicarboxylic acids or polyaddition of ethylene oxide to these amines.

In a preferred embodiment of the present invention, a vinyl ether
component belonging to the same class as the vinyl ether reactive diluent in the
A-component, is also present (as an extender) in the B-component. This ensures
even better mixing of the A- and B-components. Moreover, this offers additional
opportunities to the skilled man for adjusting the mixing ratio of the A- and
B-components, most preferably in the range of from 3 : 1 to 1 : 1 (volume/volume).

Ln
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It is most preferred, that the reactive diluent used in the A~-component and the
extender used in the B-component are the same.

In the two-component-system according to the invention, the
ratio between the A-component (comprising the unsaturated polyester, the

5 reactive diluent, and optionally an accelerator and further additives and/or filers)
and the B-component (comprising the initiator and the extender) is preferably in
the range of 7 : 1 to 1: 1 (volume/volume). More preferably this ratio is in the
range of 3: 1to 1. 1 (volume/volume). As has been mentioned before, each of
the A- and B-components as such also may consist of more than one spatiaily

10  separated component. The B-component may be prepared in situ or already be
preformulated.

It may be advantageous, that the two-component systems
according to the invention also, in one or both of the components, contain one or
more other resin(s) functioning as a binder.

15 It is also noticed, that in the two-component fastening systems
according to the invention also some peroxide may be present in the
A-component. Of course, for proper functioning of the chemical féstening process
and for being able to store the A-component for some tiﬁe, the peroxide in the
A-component then preferably shouid be present in encapsulated form. The

20 initiating action of said peroxide then only will start after the mixing of the A- and
B-components, if suitably arranged.

It should be noted that the patent literature (for instance in JP-A-
09059329; EP- 0322808-A1; and US-A-5470897) various chemical mortar
compositions are described which, in addition to an unsaturated polyester, also

25 include a vinyl ether monomer. However, all of these references relate to resin
compositions that are cured by means of ultraviolet radiation. Such curing is
effective for the curing of thin layers on various surfaces, but cannot be used in
chemical fastening techniques. In chemical fastening techniques the majority of
the mixture of A- and B-components in the annular gap where the fastening has to

30 occuris not accessible for light; hence UV-curing is impossible is such
applications and there is no teaching in any of such documents that the resin
compositions disclosed therein could suitably be used for chemical fastening.

In another reference, DE-3940138-A1, however, curable resin
compositions are disclosed (also for use in chemical fastening), which are based

35 on an unsaturated polyester and a compound that can polymerize therewith. Said
compounds are thereby used for completely or partly replacing styrene. It is
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authors observed a clear reduction of the rate of polymerization and of the chain

lengths of the polymers formed. This is clearly teaching away from the present

25 invention.

The invention aiso relates to methods of preparing radically
curable resin mortars (as discussed hereinbefore) and a B-component, as well as
to the use of such mortars, or two-component systems comprising such moratrs,
in processes for chemical fastening.

30 According to the present invention, radically curable resin
mortars, containing an unsaturated polyester and a reactive diluent, and optionally
an accelerator, for use as the first component (A-component) in two-component
(A-component + B-component) chemical fastening systems, are prepared by
blending of an unsaturated polyester and a reactive diluent, which is selected from

35 the groups of
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25 DSC tests: The rest enthalpy (J/g) of cured material, an adequate indication for
the degree of conversion, was calculated from results of Differential Scanning
Calorimetry (Mettler, TOLEDO™ DSC 821, STAR system). The samples used
were cast between 1-mm rims and mylar foil, and were cured with the curing
system as indicated in the tables below. The heating profile for the dynamic run

30 (25°C to 200°C) was 10°C/min. Integration of the peaks gives the amount of
energy (in mJoules), which after dividing by the sample weight (in mg) gives the
rest enthalpy (Rest AH in J/g). (according to DIN 16945).

Assessments of properties of the resins were done by determining one or more of
35 the following parameters, using techniques according to DIN 16945 (at 25°C in a
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Table 1l shows gelation time and curing results of chemical
fastening tests for mortars according to the invention without fillers, and with a
different curing agent, as compared with chemical fastening with a prior art resin

30  (vinyl ester urethane). Again, gelation times and rest enthalpy are found to be very
good for the resin mortars according to the invention.

Table Il shows for gelation time and curing results of chemical
fastening tests for mortars according to the invention, all with monomeric vinyl
ethers added, but without fillers, as compared with chemical fastening using

35 systems not containing vinyl ether groups. Gelation times are much better for the
resin mortars according to the invention, and curing is improved.
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Comp. Ex. B | Example 2.1 | Example 2.2
Resin A 46 37 28
Resin B 0 9 17
BDDMA 26 26 26
HPMA 35 35 35
Luci20 10 10 10
DIPPT 0.74 0.74 0.74
Tempol 0.75 0.75 0.75
Gel time at 25°C 3:10 2:50 3:10

[min]

Surf. cure - + ++
Rest enthalpy -31 -23 -17
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Radically curable resin mortar, containing an unsaturated polyester and a
reactive diluent, and optionally an accelerator, for use as the first
component (A-component) in two-component (A-component + B-
component) chemical fastening systems, the B-component containing a
peroxide and possibly an extender for the peroxide, characterized in that
the reactive diluent for the unsaturated polyester in the A-component is
either
*  a monomeric component containing one or more vinyl ether group(s)
and having a structure according to formula 1

(A-CH=CH-0),-R (formula 1)

where

A represents hydrogen or an alkyl group with 1-3 C atoms, and
where, if there is more than one A, the individual A groups may
be the same or different

R either represents an aliphatic group, optionally branched, with 1-
20 C atoms, which may also contain a cyclohexy! or a 1,4-
dimethylenecyclohexy! group and in the carbon chain optionally
also one or more O and/or S atoms, which group may be
substituted with one or more functional group(s) chosen from
either a hydroxyl group or an amino group, optionally substituted
with one or two alkyl groups with 1-3 C atoms,
or represents a polyethylene glycol or a polypropylene glycol with
an average chain length of between 2 and 120 glycol units,
optionally with an aliphatic group with 1-5 C atoms attached to
the chain’s free hydroxyl group

and

n is1,2 3or4,

*  oris a suitable resinous compound comprising, in a covalently built-in
manner, a monomeric component containing one or more vinyl ether

group(s),
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b) a second compound (the D/HIC-compound), being a diisocyanate
20 (or higher isocyanate), reacting with formation of one or more
urethane group(s), and
C) a third compound (the G/P/HP-compound) chosen from the groups
of (1) C,.s glycols, (2) Cs.p0 polyols having 2-5 hydroxyl groups and
(3) saturated or (ethylenically) unsaturated hydroxyl terminated
25 polyester compounds, not being alkyd resins, having 1-5 free
hydroxyl groups and from 2-50 monomeric ester units (the G/P/HP-
compound), or mixtures thereof,
the content of vinyl ether groups in the resinous compound being from 0.5
to 50 wt.%, calculated as the weight percentage of the HVE-compound
30 relative to the total weight of said resinous compound.
5. Radically curable resin mortar according to any of claims 1 to 4,
characterized in that the reactive diluent is a mixture of one or more
components having one or more viny! ether group(s).
6. Two-component chemical fastening system comprising a radically curable
35 resin mortar according to any of claims according to any of claims 1 to 5 as
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chemical fastening of construction elements in mineral and/or wooden
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