Free-radi cal - pol yneri sable fixing nortar having silane additives The

i nvention Wﬁhﬂ R%789 @ two-conponent oy nulti-conponent ddpadgigikdsar for
enbeddi ng anchoring nmeans in nortar in holes or crevices, based on
unsaturated reactive resins which (after initiation, for exanple using a
har dener) harden by neans of free radicals, and to the use thereof for
enbeddi ng anchoring neans in nortar in holes or crevices. A range of
synthetic nortar systens based on an extrenely w de variety of

pol ymer - fornlng.conponents i's knomn sonetlnes in the form of

si ngl e- cofrmEgicakpalymanisablafixdngmpprts lgre additiMesf t wo- conponent or
mul ti - conponent systens whi ch are used for enbeddlng anchori ng neans,
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el ement and/or the wetted surface of the hole or crevice and, on the other
hand, on BA'eP Rf &®VER%ki ng connection, such as, for exanple, under cut s

f or med by using the synthetic nortar to sur round projecting or recessed
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i nvention described hereinbel ow) tested by way of exanple as follows, the
concr et e AR eklnaplerd @spéciallyohsr aged Bpstemg atothose haset orsatsatabied redxtinet he

hole is dFésHs%%d%ﬂ‘%aiﬁéﬁS‘Pd%%e%?d t he anchoring elenent installed:

FIS V 360 S° (fischerwerke GmbH & Co. KG, Waldachtal, Germany) is a very
successful example, established on the market, of a two—cbmponent synthetic mortar
system for embedding anchoring elements in mortar, based on an ethoxylated
bisphenol-A-dimethacrylate in component A and on dibenzoyl peroxide as such a
hardener in a physically separate component B, and in addition further constituents in

each component.

Such synthetic mortar systems exhibit very good properties for fixing even in moist and
dirty holes, but new regulations are especially raising the requirements to include

conditions of relatively high wetness and residual dirt, such as, for example, in line with



1. Ahole with a di aneter of approximately 0.5 x do (do = drill hole

di anet er Rﬁ) £sgpd) is drilled in tEe concrete subst rbeeder dodédso
anchor age eptlll to be tested. 2. The hole is filled with water and

remai ns fl ooded for 8 days, until water has percolated into the concrete
at a distance of 1.5 d to 2 d fromthe axis of the drilled hole. 3. The
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Bonded Anchors ebruary 2008 edition, under 5.0 Figure 2, in order to
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better prBpEPifessintasiherrongrete gt 3 4istangg %fr Aiftpre fheaam g

| oads, al §@|eunder those - difficult - condl tions. It has now been found,
surprisin that the additiaq rtain silanes which, for exanple, my
or may no ﬁaq,\gatpégggwgecbfrgmﬁg g Fgﬁ]i\eof participating in the

pol yrer i sat Tigdindl hbleds Briddng teddibmetdp ds Rcbeotestetiee- r adi cal - har deni ng
unsaturated reactive resins but do in any case have Si-bonded hydrol ysabl e

groups, has an advantageous effect on such known free-radical -hardening
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hi gher adhesj on failure | oads i,.nvention accordin

{1 Fot embdih g prpteduies e panan: S HofPo EERIBRAA P HeRl S 1

based on ané rba%hrr@dowhh&mwﬂanm@an@mmm Abesl bioeding operatiers with themand
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si |l anes that i ncl yde no .or at. | east one am no, sec-am no, nercapto, epoxy,

i socyanat & thg geRion herglRkgla): v oyl and/ or anhydri do group(s), especially
(rmeth)acryl oyl groups, and at the sane tine include at Ieast one Si - bonded

i 4 ek e
cust omar y fAlde tesiéesre then carried out, as set out in the Guideline for European Technical
Approval of Metal Anchors for Use in Concrete, Part 5: Bonded Anchors, February
2008 edition, under 5.0 Figure 2, in order to determine the adhesion failure strength of
the embedded anchoring elements, for example as in the examples given hereinbelow

or for the invention described in general terms hereinbelow, as follows:

In tests, the known free-radical-hardening unsaturated reaction systems already
exhibit very good adhesion failure loads, but the new test systems and methods set
further demands so that one problem lies in achieving even better properties, such as,
in particular, even higher adhesion failure loads, also under those - difficult -

conditions.



In a further enbodinent (= formof inplenmentation), the invention relates -
to the use of a two-conmponent or multizconponent fixing e 1ofoBéesh | Xi NG
anchori ng%%\%yop\é\?%ol es or crevices, Rherein said fixi ng m)r?ar I's based
on a free-radical -hardening unsaturated reactive resin and includes (as
early as before the start of the hardening reaction), in addition to the
reactive resin, one or nore silanes that include no or at |east one am no,
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anchoring rem*&snespaﬂ:laﬂpmamg mpmm@tomch@wehlg@esadhm@néalhxr%bqads synt hetic
resin system and one or nore anchoring nmeans are introduced in succession
or simultaneously into one or nore holes or crevices and the fixi ng nortar
is causedThe wmenhaor( ascondingln gelatee, ina fifehembadimant tea duerpomeengns pPr fiyat
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the hardeni'ng'reac to the reactive resin, one or nore
si | anes t ba:tuP(S),ch&meiahb(m¢thmcw|@éﬂ0@$ea%ﬁh@e same Hine s ludecatdeast 8"&poxy,
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hydr ol ysabe@ngmcrwonamm a Ipﬁfgignezfaanq/ln@éiﬂ%l%petm@&\f wrtheneysteraany @dghves:
conponent, a hardener, and in addition optionally further customary
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especial ly surprising aspect of gqr esent invention, The fj Xber nortars

accor di ng stanestat epfienellydhclade Hnwvrﬁ dargyRs) aBdhpmisically eraralet

properti eg, iNsL @RRemYnehile rha?&ér\%Ft AV e 28 dition tpBokfR Sfuftfer @lﬁtﬁoméﬂ?at is
to say in Crac ed concrete.” Other mechanical properties can al so

posi tivel }’ﬁdﬁlh\‘lqﬁa&i@@@bedglﬁ’@ha%mﬂ%'meé&saﬁﬂﬂ@arrﬂ%ﬂ??‘ﬁﬁﬁ’f é“leﬂﬁﬁ%tt"l"@ﬁe‘ﬁlsa'gr eak

and Young' HQ:}@M Eferd SncPBitd sih¥reSAHCREiIY MBarid @ intPRILBYETH RicedsBR
stabili tyS?nt eg?‘c‘)sgnd for exanpl re |r(1: th? case of _two-chanper capsul es

havi ng t her somianeausy iBfo qneeor Ml IassTcaRvices @A dne §xipg Morar iISAusRd On.

The cured {%“{H%S ofith el donfporbridhyt Sdriiin®) tenGéradical-

| ow f | exi b|ﬁ @%‘r@n@eﬁ%@?ﬁé&a Young' snﬂjrmdﬁq(éas of > 0.5 o GPa, preferably >
1 GPa, a ﬂ’éfﬂ,ﬂnlrﬁ rspgtvAgesinlof > 1 MPa, preferably >5 MPa, and an el ongation
at break of < 10 % preferably <5 % especially <2 % (nmeasured accordi ng
to DIN EN | SO 527) and a conpressive strength of > 5 MPa, preferably > 10
MPa, especially > 20 MPa (neasured according to DIN EN | SO 604). Increased
storage stability is also found, which can be determ ned in the manner
described in the Exanples. Finally, increased effectiveness in cracked
concrete conpared with correspondi ng synthetic nortars w thout addition of
silane can al so be found in accordance with the nethods of the guidelines
of the European Organisation for Technical Approvals (EOTA) (2001): ETAG



Theddefi nitions hereinbel ow serve to clarify certain terns or synbols and
to descri forms of inplenentgtion of the invenid forns
of inplene %?ﬁﬁﬁ}é?ﬁk t he invention men?i oned her ei nabovemdgﬂ%zﬁie@gﬁ%gel ow
it is possible for single, sone or all terns or synbols to be replaced by
more specific definitions, resulting in special forns of inplenentation of
t he i nventA inlltheNWHnlevmplgmest%spe ofj theeinvemtiopaeletast to(sgpraislinghprocessifes s
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I ndependen t e ot her * is as defined below for RB, L* is
as defi neda@@hélwernLa%ﬁwnn@ptm@ﬂ"Séﬁdmer &HEloMANe addtiess whetein de f¥Rgbel ow;
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to 10; hardening reactive resin).

Without wishing to be finally bound by this attempt at explanation, it is possible that the
silane additives bring about better contact with the wetted substrate surface in the hole

or crevice, whether it be an interlocking and/or a material-based connection.

It is very surprising that even high proportions not only are well tolerated by the systém
but can even result in especially effective fixing mortars according to the invention.
A resulting cured synthetic mortar (which, for embedding anchoring systems in mortar,
is likely to be thick-layered) may also have improved internal cohesion, which should
likewise contribute to the high adhesion failure values. This is an especially surprising -

aspect of the present invention.

The fixing mortars according to the invention surprisingly also exhibit especially good
properties in respect of their effectiveness in the tension zone, that is to say in cracked
concrete. ther mechanical properties can also be positively influenced, such as, for
example, maximum elongation at break and Young's modulus. It is entirely surprising
that improved storage stability is also found, for example in the case of two-chamber

capsules having the components of the fixing mortar according to the invention.



p denotes fromO to 3 and, if present, p" independently denotes from1l t'o

3; g denotes.f; ghto 2; and t denoteg from1l to 4 and Pdﬁmg[,ﬁﬁugggtsﬂ r
independew (]i@notes from1 to 3, with the proviso that p + =4

and, if present, p* + (3-r) +r = 4. In a special form of |rrpI enentatron
of the invention, it is possible to use (at |east also) those silanes
whi ch exhiThe tcurasecampsisitions fase pocarfiagly i nseferablyalyigh-stenaii daptflexibiifosdidaner ei n
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wei ght , uﬁtf@@ 5 ©f %Wpﬁeﬂ@fﬂfablmﬁ tGMEe, %W'%F@%ﬁpﬁrﬁm?%%@d ‘%"Eﬂfd'ﬁél ght ,
up to 30 ?@@mgﬁr,gbtamyp to 20% by weight or up to 10% by weight - this
inplies, for exanple, alkoxysilane conpounds or silane cross-I|linkers, such
as vinyl al koxysi | anes, for exanple vinyltrinethoxysilane or

vinyl tri ejpaxassh! a0 Qrstﬁﬁrrtfrnss afo {oRAkYWhish!dafi Ke ABiim(BUCH S, mAkHer
exanpl e, Dynasi ég‘h‘ﬁ“ﬁ/ﬁ 40 (an ethyl polysilicate) or Dynasylane A, Evonik

GrbH, Fr adR$qiPe XAMPESr many), or mixtures of two or nore thereof.
Silanes that include epoxy and/or isocyanate groups and/or (neth)acrylic
groups and/or furthernore anhydrido groups and include at | east one

Si - bonded Fiiply. ongreastce eswwsnef‘ﬁe I grapked, KR el oERIBAre Vil cegespending y

those car gyitheticongras Wilbat SddisosakRs cafl afsbWd BRAKIh at@rdanRBalith thé
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preferred silanes o wherein Y
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epoxyal koxyprugfy #pganhydri do group;

The definitions hereinbelow serve to clarify certain terms or symbols and to describe
special forms of implementation of the invention; in the forms of implementation of the
invention mentioned hereinaboveé and hereinbelow it is possible'for single, some or all
terms or symbols to be replaced by more specific definitions, resulting in special forms

of implementation of the invention.

Where weights are given in percent (% by weight), unless otherwise specified they
relate to the total mass of the reactants and additives of all components (in the liquid
and paste-form ready-formulated state) of the fixing mortar, that is to say without

packaging, i.e. the mass of the complete associated reactive resin formulation.

The one or more silanes that carry no or at least one amino, sec-amino, mercapto,
epoxy, isocyanato, alkenyl, (meth)acryloyi (preferred) and/or anhydrido group(s) and
include at least one Si-bonded hydrolysable group are, in special forms of
implementation of the invention, those of formula [,

[R4-X~(CHa)q-Jp-Si(R®)o(L); (0,

wherein



1213 denotes, independently of any other, an al kyl, arylal kyl or aryl
group, prq{,@&@ﬁ}oyz.,g; kyl, L denotes a hydrol ysabl e radi calor/@SRagdeadshy

al koxy, a denotes a positive integer, especially from1l to 10, nore
especially from1l to 3; and t denotes from1l to 3. Special forns of
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whi ch Y dénhdenetes Sror Nrher Q106 NG wr apthings @ith hieing Dethiiod=Absents WieR ifed i n
t he preceqbﬂ&ﬁggﬁﬁg{r@gh because they are capabl e of pol ymerl sing not only

wi th one anot but also with the unsaturated ps of th
fr ee- r adi Galdengiedawthing, tndwoan atvstpatyhatkyly @m ﬂ‘db ePF’EMaU‘Hbr(m%'@iQrHPV‘f or ms

f I | t
R P S T e e i Y S

440-)1t (1
wher ei n RéorawHot] @"z)d*]ﬁm%ﬂ%ﬂdéhf)l yWhereinyn GeRk cees md&ﬁeacﬂwbr Ofaihﬁé)rﬂ‘i')%
aryl al kyl ;%H;ca?rﬁ** 0@ Werindd BEIBHABF K® aL**ﬁ!'asCHeﬂﬁéd(SélM\lm fol-L @ABGEES* and t*
hydr ol ysabl e radi cal, especially al kox
are in each case as defined below; with R1 'belng hydrogen when X denotes S; with X
being O when R, is epoxyalkyl or (meth)acryloyl, with Ry being nothing when X

denotes NCO (= isocyanato);

RB
preferably alkyl or alkenyl,

independently of any other, denotes an alkyl, alkgnyl, arylalkyl or aryl group,

7

L denotes a hydrolysable radical, especially alkoxy,

n and, if present, n* independently of one another denote a positive integer, especially
from 1 to 10;

p denotes from @ to 3 and, if present, p* independently denotes from 1 to 3;
q denotes from 0 to 2; and

t denotes from 1 to 4 and, if present, t* independently denotes from 1 to 3,
with the proviso that p + g + t =4 and, if present, p* + (3-t*) + t* = 4.

In a special form of implementation of the invention, it is possible to use (at least also)
those silanes which exhibit the alpha effect, that is to say, for example, those wherein
n and, where applicable, n* in the above formula | is 1 (n = 1 and, where applicable, n*
=1 in formula 1), for example 3-(meth)acryloyl-oxymethyltrialkoxy(such as trimethoxy)-

silane.

Further silanes having hydrolysable groups may be included, for example (based on
the total weight of all silanes) up to 80 % by weight, up to 70 % by weight, up to 60 %
by weight, up to 50 % by weight, up to 40 % by weight, up to 30 % by weight, up to
20 % by weight or up to 10 % by weight — this implies, for example, alkoxysilane
compounds or silane cross-linkers, such as vinylalkoxysilanes, for example vinyl-
trimethoxysilane or vinyltriethoxysilane or esters of (poly)-silicic acid (such as, for
example, Dynasilan® 40 (an ethyl polysilicate) or Dynasylan® A, Evonik GmbH,

Frankfurt am Main, Germany), or mixtures of two or more thereof.



t denotes froml.to 4. Mxtures with two or nore of the silanes of

fornulae Ly, dyand4er 111 mentioned inzthe two precedi NngdiaiPaaoAROS0 OF
t he use thereo# I'n each case, also formspeC| al variants of the fornms of

i npl ementation according to the invention. Aryl is, within this
di scl osure, always preferably an aromatic radical having from6 to 18
carbon atons, for exanple phenyl, naphthyl or toluyl. Aralkyl is, within

this di chﬁ?%[] <Conaf i BbYky aﬁdﬂff;édwgnszsr&bwfaﬂ%r V«@bﬁbadrﬁfcbewséht 0

al kyl as ed above r ‘exa béenzyl ‘or phe t he
case of | pedler fwrthpinore wnbyctnd@cgr@w@d @ﬁ'Hd%@b\eéﬁta%eyS th?ne?ﬁ‘ W‘H&'x’sab'e

Cycl oal ky@d{!@ {eqa SRR @by alRftg: eﬂie‘maﬂf tﬂidsb @y@lrﬂgc@nepbnefr@reagidﬂps
nonocycl i oal kyl having from3 to carb prefe rabljgr_haw ng

from3 t oSEll@Gteérf 196 egcmyr@ocyapafq] ar, oy ?f@rabéfs é’@ﬁ'ihéﬂqfvat@ﬂ’f‘ﬁﬁ dhig Pe &P
cycl ohexy élgogy anagll%éx aﬁ@leph?e?hﬁr)ﬁétﬁf ALY atnehordp aﬁgdrﬂ@d?rathw @ndhitch is

substi t ut group, with rlngformatlon POX %P/ alsom
epoxyal kolegpt ioneeSpeel dI W@@Uﬁ?b@lg'@‘ﬁl KBPen asuclor o8x c Prgsponding

pr ef er abl fér @ﬁ @gﬂqgﬁ,l,@}gl” (2, 3-epoxy-propan-1-yl) of fornula O (the
br oken Ilﬁre I e end of %/he bond to the rest of the nolecule). Acyl

denotes, wthi n th| s disclosure, always a radical of a carboxylic acid or

of a sulfonic acid, for egqa@ngaa @si@hykr), al kyl - or arm, kyl - carboxylic
acid or -sulfonic acid radical, such as Cl-Cral kanoyl, for exanple acetyl

or propionyl, aroyl (aryl-C( 0) ), such as benzoyl, or the like.
wherein '

Y denotes {meth)acryloyloxy or (furthermore) isocyanato (-N=C=0), epoxyalkoxy, or
an anhydrido group; _
R® denotes, independently of any other, an alkyl, arylalkyl or aryl group, preferably
alkyl, -

L denotes a hydrolysable radical, especially alkoxy,

a denotes a positive integer, especially from 1 to 10, more especially from 1to 3; and

{ denotes from 1 to 3.

Special forms of implementation of the invehtion relate to those silanes of formula Il in
which Y denotes (meth)acryloyloxy and the other symbols are as defined in the
preceding paragraph, because they are capabie of polymerising not only with one '
anocther but also with the unsaturated groups of the free-radical-hardening unsaturated

reactive resins.

Further special forms of implementation of the subject matter of the invention

disclosed herein include silanes of formula 11l or the use thereof,
SHR®)at(L) (1,

wherein R? denotes, independently of any other(s), an alkyl, alkenyl, arylalkyl or arylr
group, preferably alkyl or alkenyl,
L denotes a hydrolysable radical, especially alkoxy,

and



Al kyl (also in alk(yl)oxy) denotes, within this disclosure, always

especi al | ched or singly or | tiply branched I

havi ng, fﬁ@%b%g%@" from1l to 20, preggrabl y from1l to Mgg{ﬂg’gﬁﬁitonﬁ
for exanple having from1l to 4 carbon atons, such as, for exanpl e,

met hyl , ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl or

t ert - but yt dentltéseingh idedot es, within this disclosure, always especially an
unbranched or singly or multiply branched al kyl radical having one or nore
unsaturated bonds, with, for exanple, from1l to 20, preferably from1l to
10, car boMixgreswyithften oemn@béthwsﬂanesmmrmut@ l4ll end/Bo i raerdioned bR B4R, f or
exanpl e, 0

substi t ut é%%%&m r? a?atodrrélphs He?es@ee'éelﬁg eﬁ;?r}gﬁg& généléyn(%'Sgﬁgrljrﬂp‘)ggémggH’fgtlgﬁgco;cI yl
signifi estl”@sfpm of Imlemalriﬂt@ﬂ acg:prdmgr{othq IHW&'WC especi al | y nonocyclic,

radi cal having from3 to 20, preferably from3 to 8, ring atons, of V\/nich
one or nore, especially two, is/are present as hetero aton(s), selected

i ndependeAnil is, withiorkis aisolonese, plwes Neferabli@narematioagicBehayingdtam Gi@d® by one
or nore o h o0 ring carbon atonms, which
are bondeggggﬁ%{@%d{&ﬁgﬁb?éﬁeépg g@%ﬂq?ggﬁlﬁl ng i n anhydrido).

Het erocyctyl accordingly also includes especially anhydrido, which is a

cyclic ra aﬂg%l ISC%FEEH tﬂlsrlﬂséliﬁlré Ok é}gl &d 8&&5%&%6@6@%1&9!3@&1@@@

-C(=0)-0- refore includes a carboxylic acid anhydride
group. A (soalkylisisedafined @bp‘é%l ferenpsnrde jognzyl or @h%@éﬂﬁtwopl&n'@h?fas%ﬁ&'ﬁér

exanpl i G QIERIAANEMTBrelthamy b Birdtba/ari ant 2,5 di oxo-oxol - -3yl
W|ththe | e bond fween the carbon atons in p05|t|on53and4of t he

ring, and a further exanple is a 2,5-di oxol an-3-yl radical benzo-fused in

the 3,4- @9§1bélkﬁr&enéfe@’@.bé&al(yfrﬁén@xéimélf &i- éyc]ld: JoréReby inbAdcytine cyc!oalkyi
correspondi ng conpounds contain aromatic ra dical s hawgﬂ%f romo6

carbon at bang Fe@ms W0 raseon apms. AEfTERlY hawas §Pmyd fpotd %'h@tOnﬁhlnc,IHenay be
unsubst i tHltg;%sEécéIHQ%F?EFﬁS@FBr(CEQBhW”p| e by one or nore, up to

t hree, such as one or nore nethyl groups) Phenyl ,
napht hyl or tquyI is preferred as aryl.

Epoxyalkyl denotes preferably alkyl as defined above which is substituted by an epoxy

group, with ring formation.

Epoxyalkyl (also in epoxyalkoxy) is especially epoxy-C-Cralkyl, such as especially
preferably, such as especially (2,3-epoxy-propan-1-yl) of formuia
9]

s
r
’
’
s
r

(the broken line marks the end of the bond to the rest of the molecule).

Acyl denotes, within this disclosure, always a radical of a carboxylic acid or of a
suifonic acid, for example an aryl-, alkyl- or aralkyl-carboxylic acid or -suifonic acid
radical, such as C;-Calkanoyl, for example acetyl or propionyl, aroyl (aryl-C(=0})-),

such as benzoyl, or the like.

Alkyl (also in alk{yoxy) denotes, within this disclosure, always especially an
unbranched or singly or multiply branched alkyl radical having, for example, from 1 to

20, preferably from 1 to 10, carbon atoms, for example having from 1 to 4 carbon



"X denot es not hi ng" or "X being nothing” or the like means that the

radi cal %ZOIIU&%;’Q@ formula in questign denotes a si ng|ﬁm@lﬁfﬁﬂgsbel ng
"not hi ng" neans that the radical RlL is absent. "If present” relates to

the fact that a radical or a synbol, depending on other definitions, may
be present or absent, for exanple the fact that only when p in fornula |
i's from latams el 93 felenuanmriea medl calhylom-prapyfufsgpropyl, n-butyl, sec-butyl,
[(CF12)n1S%gu§|§§gE§@§4,{ it- is it possible for n*, p*, RB*, L* and r to be
present at al "I'ncl ude" or "conprise" nmeans that other components or
features may be present in addition to the conponents or features

ment i oned aglady stJ%@é‘sommﬂ%e NEIoHR fiRayeHEBRIP bh \Rbtdnhed YNEihg§ or
"contain" the use of ch does signify an exhaustive |ist of co onent s

or featur ewltlplyparqncye@raieﬂnretﬂgf;a' ARG oeﬁa?r 16 dBRarated mogds n yith f tﬂw ow

nmay be pr eﬁﬁﬁﬁle'tﬂorﬁd%tzoopréf&aawetn ¢ @130, dasoH Stoik, foh exarApB ARBAtom N’
question or e on conStituents present for exanple (e.g. in the

case of tFFe4§?'1¥’8ﬁé‘§’"'(‘ﬁ SF?'EQS AP EEIPI YiWEMi MY- unsat ur at ed reactive resins
as conponents) based on the conponent defl ned in the particular case, in
anounts of 10, 20, 30, 40, 50, 60, 70 or 80 to 90 or up to 100°/ﬂb wei ght .
Wher e t he &t“t’qquﬁhtj%""t?%P“‘M’ef"?rdﬂsédef‘%eq’réﬂtﬁt'&ﬁ% by ORE OF MAGHLPRYP yg%/?ater
pref er encgmimygreép@j.ven to features without this attribute. (Meth)acrylic
denotes acrylic, nmethacrylic or acrylic and nmethacrylic (in adm xture).

Si - bonded hydrolysable groups (al so denoted by the synbol L in this

di scl osur elteds&/clyPsigRifisdeeeeialPd nadho- fdsxroremymubeesdeaiawgmranaty@rm rédn@élogen

such as chl aoro), ketoxinato, acyl oxy oxy,

ar al kyl ox}aying a{m a ot pmfefegbe@?'al 90?{?"’(32 Q?OW?R/ 08P ‘t’fo'ﬁ’&éﬂ

hydr ol ysabkgecilip U, asard Préxent! raiehétenpetaﬁ(spesagcte@ pe@emhugnttyhcs @ngr oups

L whi ch a%ﬁotﬁercﬂ—”“ ht ugne;tndof S égrou bgfsufbgt;tn)fjd by one cgr ore og(o grgzess
especially those bonded to ring carbon atoms, which are bonded by way of an O

hetero atom (resulting in anhydrido).

Heterocyclyl accordingly also includes especially anhydrido, which is a cyclic radical
containing the following ring-closing bridging element: -C(=0)-O-C(=0)-. The ring
therefore includes a carboxylic acid anhydride group. A possible preferred example is
2 5-dioxo-oxolan-3-yl; another example is the corresponding unsaturated variant 2,5-
dioxo-oxol- -3-yl with the double bond between the carbon atoms in positions 3 and 4
of the ring, and a further example is a 2,5-dioxolan-3-yi radical benzo-fused in the 3,4-

position.

Aromatic (for example aryl) means that the corresponding compounds contain
aromatic radicals having from 6 to 18 carbon atoms, such as phenyiene, naphthylene
or fluorenylene, which may be unsubstituted or substituted (for example by one or
more, e.g. up to three, C,-Cralkyl radicals, such as one or more methyl groups).

Phenyl, naphthyl or toluyl is preferred as aryl.

"X denotes nothing” or "X being nothing” or the like means that the radical "-X-" in the
formula in question denotes a single bond. Ry being "nothing" means that the radical

R, is absent.



wherein RB, independently of any other, denotes an al kyl, al kenyl,

aryl al kyl oup, preferably alkyl, t denotes an Bg mlto

3, and L eﬁgéétw%L Si - bonded hydroljﬁgble group, espegkﬁﬁﬁgggﬁkéﬁy The

one or nore silane(s) that are added according to the invention and

include no or at |east one am no, sec-am no, nercapto, epoxy,. isocyanato,

al kenyl , (lferégeats palaigz*fs tantﬂ}eofacérih@tdmf@élcg'r QU Sym @lspta@eacﬂmg' on other ._

(met h) acr r i Clad i:= bonded
HLAtord GRS éﬁtera SAEOF I HBmpRClIRcA tndieaRy m@gﬁ S

hydr ol ysabl'e group, hav y average or a ute ar wei ghts
of 2000 oforingkd is f[Ql@01 or3 EBIEQ;Bj dgngesa ra of igooular-{(Cs )l -?415 ‘e b, 600
or less o i YD 4 ly 400 or less. In speC|aI
fornms of kﬁg?en%ﬁ?h{ hggfgtﬁh§?ﬁgg% ﬁ%%ﬁfﬁgﬁe are used as sil anes of
formula | (added according to the invention) one or nore selected fromthe
group 3- E\H&IP&)@r&p%Hﬂgh@"Kﬂéa‘(@ fhaD&fer e4BPorhts or features may be present in

3-am nopropyl -trinmethoxysilane or 3-am nopropyl -triethoxysil ane,

3-gl yC| dy BeskitjqsT tpipe- qqmmn;g@tﬁy(yﬁpa,q@ manfired and therefore does not denote an
3-glycidy Eﬂ}%@ﬁ\%o)fét hﬁﬁH@EtcBﬁ?éW'th@rl%e & wiigh tdoba sty Sinl YAHRGSIRXPR R ne,
such as bi's(3-trimethoxysil yl propyl)am ne or

bi s(3-tri epResents 91 fpalgmel ) am ne,

N ( n- butyl) 3-am nopropyl -trial koxysi | ane, such as N (al kyl, such as
n-butyl)-3-am nopropyl -trinmethoxysilane or N-(alkyl such as’

n- butyl ) - Tam Aopepymeans takKeaansifHents éha%éwbwa\bb%wsem nA4d8iepde | ane,

such as 3y{FBf CAORARNRD thé | IBRIJIAXMSIN| §isstior s ;(13§ b SReshiRl conatitlignts )
3- (net h) acryl oyl oxypr op I-trlalkoxy3|lanes such

3- (et h) aBiepeRly 100 EXBRBISY I(e Or iifehRosdpsi Phirike o?"a”?srl%tfﬁ%%(%#qaéh%fd@?'”g

3- (et h) aghadt@¥ledOres B SNk ldsBInsoRERls) @B@ecpén the t@ﬁb@i@fﬁ kARl inang/ or
al kenyl al koxysi | anes such as vinyltrimethoxysilane

vi nyl t ri ePHERYIAT ¢asgein HRRHNES of Y. r28aPRAYY 01 G0 rglﬁg)ﬁo{?@ rPria dOAGKPEi | ane,
t et ranet hgxist | ane or tetrapropoxysilane or (preferably or furthernore)

al koxypol ysi'licate, such as ethyl or propyl polysilicate; or mxtures of
two or nore thereof. The silanes that carry no or at |east one am no,

sec- an NoyHERs whﬂrub&mﬁmnehﬁ&éy@naateanor@dkwyImeaﬁw@&hbt) aeaidr Qyéfermdé or
anhydri do group(s and i ncl ug aé_%&ast one Si-bonded hydrol ysabl e group
are presefBY bR Gveniteifeaiures WIGPUIEEHUPHE to the invention or for use
according to the |nvent|on in a proportion by melght of, for exanpl e, from
0.1to 25 % Y esp eC|aIIX of 1 or g&@r ﬁ& % ch as from1l
to 20 % biM&ia agm“c EP@?%P%I’%; mthacryic %ﬁ‘F@’ %'B aGgic Qﬁ‘éﬁ" €trom2 to
20 or up to 1596by melght of 3 or nore Wbby melght such as fron13 to 20

or up to 10 % nor e espec) aII re % for

exanpl e fPb t i'ti on of
Boearied b aisorbis Brogeeahs bicne s @ndliy 8 s ApOF S harm o,

har dener) he GAGEISIRAES, foplegample, ﬁﬂﬁg@uaﬁﬁwsl*(amogg; wm&atauroatoe@ kétoximaxanpl e

ol efinic) radicals or speci al | whi ch consi st esPeC|aLMy t hose

oht ch conBTiNGe ATFSn BT ARG BiSk RIS ST d AV ke 87 Sarape

radi cal s; akpbxepatdorle especially (nmeth)acrylate or (neth)acrylam de

nmononers, such as acrylic acid and/or nethacrylic acid, or preferably

esters thereof (referred to as (nmeth)acryl ates) or anldes especially

(et h) acr gl- Bérmdwammbw@ups slieto bk lundeBfood Gls)Heirey ds@p@eiraw thioes gfdupe ! udi ng
hydr oxypr o B%P Iat dro et h (meth)acryl ate, ethylene glycol

di (et h) al:%‘l'%%ea ?I“tcﬂ aéﬂ"%/ ¥ %// ate, hexanediol dinethacrylate

or (preferably in each case propoxylated or, especially, ethoxyl ated)

aromatic diol-, such as hi %ﬂ - A, blsphenol F-. or novol ak-(especially
i-)(meth)acrylate), epog?@%gﬁ tacrylates (especﬂé?ly in the form

especially of reaction products of di- or poly-epoxides, for exanple

bi sphenol - A-, bi sphenol -F- or novol ak-di - and/or -polyglycidyl ethers,

Wi th unsaturated carboxylic acids, for exanple C2-Cral kenecarboxylic

aci ds, SUGJher%ih Rﬁpmepédcsenﬂm rm)qaa:rwén clenctes)an alk@t Bkegyl, anthliin or aryl

ur ea- (neth &B?teﬁ &nd/or unsat urated pol yester resins, or the like; or

a m xture9 &5l AF¥L of such hardenabl e unsat ur at ed or gani ¢

conmponent Sdem Rfegef romoxy(3rahb) acryl ates present or used in special
forms of inplenmentation of the invention are those of formula



or, nore generally, taking into account the prel engthening reaction in the

preparati | sphenol - A diglycidyl ether of for _
HO wher ei %Qﬁéégﬁse&s) a nunber greater than or equal tomlpc?‘/ Pezgloﬁi(]?(g’tsﬂres of

di fferent nolecules having different n values are present and are
represented by the fornula, non-integer nunbers are al so possible as a
mean val ué)dengeamplSébondednysholxsabin aduprespesplycilkdyy, et hoxyl ated aromatic
di ol -, such as bisphenol -A-, bisphenol-F- or novol ak-(especially
di-)(nmeth)acryl.ates that can be used in special fornms of inplenentation of
t he i nvenffhernaoe mome sianefs)ithatraie added agreFiinglol the inyestien and WEIUPRNS Caccount

hi gher deg{ feGst %e anWQa@—tain%, r{ugﬁgpto, epoxy, isocyanato, alkenyl, {methjacryloyl
and/or anhydrido group(s), especially (meth)acryloyl groups, and at the same time
include at least one Si-bonded hydrolysable group, have preferably average or
absolute molecular weights of 2000 or less, 1000 or less, 900 or less, 800 or less, 700

or less, 600 or less or especially 500 or less or especially 400 or less.

In special forms of implémentation of the invention there are used as silanes of
formula | (added according to the invention) one or more selected from the group 3-
aminopropyltrialkoxysitanes, such as 3-aminopropyl-trimethoxysilane or 3-amino-
propyl-triethoxysilane, 3-glycidyloxypropyl-trialkoxysilanes, such as 3-glycidyloxy-
propyl-trimethoxysilane, bis(3-trialkoxysilylpropyl)amine, such as bis(3-trimethoxysilyl-
propyl}amine or bis(3-triethoxysilylpropyl)amine, N-(n-butyl)-3-aminopropyl-trialkoxy-
silane, such as N-(alkyl, such as n-butyl)-3-aminopropyl-trimethoxysilane or N-(alkyl,
such as n-butyl)-3-aminopropyl-triethoxysilane, 3—mercaptopropyl-triaIkoxysilane, such
as 3-mercaptopropyl-trimethoxysilane, and (as a special variant) 3-(meth)acryloyl-
oxypropyl-trialkoxysilanes, such as 3-(meth)acryloyl-oxypropyl-trimethoxysilane or
-triethoxysilane or 3-(meth)acryloyl-oxymethyl-trimethoxysilane or -triethoxysilane,
and/or aIkenyIaIkoXysilanes' such as vinyltrimethoxysilane or vinyltriethoxysilane,
andfor tetraalkoxysilane, such as tetraethoxysilane, tetramethoxysilane or tetra-
propoxysilane or (preferably or furthermore) alkoxypolysilicate, such as ethyl or propyl

polysilicate; or mixtures of two or more thereof.

The silanes that carry no or at least one amino, sec-amino, mercapto, epoxy,
isocyanato, alkenyt, (meth)acryloyl and/or anhydrido group(s) and include at least one
Si-bonded hydrolysabie group are present in a fixing mortar according to the invention
or for use according to the invention in a proportion by weight of, for example, from 0.1
to 25 % by weight, especially of 1 or more % by weight, such as from 1 to 20 % by
weight, preferably of 2 or more % by weight, such as from 2 to 20 or up to 15 % by
weight, of 3 or more % by weight, such as from 3 to 20 or up to 10 % by weight, more
especially of 4 or more % by weight, for example from 4 to 20 or up to 6 % by weight.

Free-radical-hardening unsaturated reactive resins are to be understood as being

especially those which include, as free-radical curing (which includes curable (for



H3C wherein a and b each independently of the other denote a nunber

greater tRan,n to 0, with the viso that prefengilppraiodogast one
of the val ues |s greater than 0, pref gngly both val ues being 1 or nore

(when m xtures of different nolecules having different (a and b) val ues
are present and are represented by the formula, non-integer nunbers are
al so posskekareplasprierneaaddition ey harflener ) eeamRafEBiS RGN IFABIPOURATS ARVIPGt ed

reactive [gslfialddf ﬂapeextaﬂip@ H?tragfc]al'st ar, C@i&@l@%‘y"tﬁ%ch ScdtsRE &héreof, OF

exanpl-e, i'n"a prop rtlon rom>5 .5 % such as
appr oxi maeepacidly shoseowhigh 98’”@“%3 hegdenaklgngsitars ilgnyregturated capagylio agd ed on”

means thaga&%{séffb%é%oﬂ@%Eﬁécﬁalﬁc(ﬁ@irﬂh&giaié)ort (h‘i‘eth?%ﬁr[ﬁnh:@é‘ mmea&lmﬁ, in

addi ti on onent s

and % \%Ll ned
bel ow, al €& dcpMie asid @ﬂ@@bﬁﬁ@amﬂ'@ﬁ%ﬁ ecmgre(eraﬁly EX&pIe cffeif?’ '%HRS ot her
constit Uegbgéth?:{cﬁléte&e& m9¥§ é%be<9§||y0(\(‘l)eth)§bk‘9hté°stwch% rhéY- el et & poan be

present t exanpl e In an ampunt "of in total up

wei ght , p(@ﬁ@}m@t%éﬁmt!@ﬁgG‘YG@)‘&W@PH’S'B(”%@?“\X}@ egHIydroE%tHylvaﬂgaGr %’?%d on"
i's not exe{rﬁ%%leyglv%lt a@ﬂ FYISR, BIRARERN YdilrR@hREeRé,S hakdhadith | digketh-

| mpor t ant exanpl €5 of fur |n redients are accelera hi bi tors,
reactive apny@ém@rs(prqfﬁramytm@ape cag%ﬁmoxwi?tﬁﬂ oF S3anR b PR et lipOMALE

diol-, such as bisphenol-A-, bisphenol-F- or novolak-(especially di- Y(meth)acrylate),
epoxy(meth)acrylates {especially in the form especially of reaction products of di—. or
poly-epoxides, for example bisphenol-A-, bisphenol-F- or novolak-di- and/or —poly-
glycidyl ethers, with unsaturated carboxylic acids, for example Cz—Cy-aIkenecarbothic
acids, such as especially (meth)acrylic acid), urethane- and/or urea-(meth)acrylates,
and/or unsaturated polyester resins, or the like; or a mixture of two or more of such

hardenable unsaturated organic components.

Examples of epoxy(meth)acrylates present or used in special forms of implementation

of the invention are those of formula

HaC. 0

>/ /<
H,C 0
CHj,

\—&0 CH

CHy

or, more generally, taking into account the prelengthening reaction in the preparation

of the bisphenol-A diglycidyl ether of formula



As am nic accelerators there cone into consideration those having
sufficientl reat activity, such as especially (prefera
especialIywiyﬁi@KVﬁﬂkylanlno groupsubs?ftuted) aromatic gﬁ%ﬂégﬁﬁgégﬁted
fromthe group sel ected from epoxyal kyl ated anilines, toluidines or
xylidi nes, such as, for exanple, ethoxylated toIU|d|ne ani |l ine or
xylidine, Hfor exanpl e N, N-bi s(hydroxynethyl or hydroxye® yl)iﬂbIU|d|nes or
-xylidines, suchf/as N, N-bis(hyd ) hydr oxyet hyR) -p-t ol ui di ne,
N,N—bis(hédr Xy hyI)- x. : Reci al Iy corresp dﬁng hi gher
al koxyl at 8eCt echfiTca [ ) uc ePat or
possi bl e. The accele 3 3 a con (€oncentration) of
from0.005 tb 10%  eSpecially frontO 1 to 5 % by wei As inhibitors
t here can be added, “for exanpl e, non-phenolic (anaerobic) and/or phenolic
i nhi bi t or whewdn phizmotesca inambbi preater(than oh eara toft &vhanr BIKtuTes of diffgrent
- conponent _al r eady e [ i SRl e
resins bu{mh;tcm’i(g ha%ﬁ]g ﬁﬁé@fﬁ(}?ﬁ%&gi& egsgﬁtt ér%d%e?%p%g%@@?r??gh%onm dée/r ation
( non- al ky han-gdegsr nahibyetsmred)somodsibmﬂsm)m@gv valugh as hydroqui none, nono-,
di- or tri-methyl hydroquinone, (non-alkylated or al kyl ated) phenols, such
as 4,4'-nethyl ene-bis(2,6-di-tert-butyl phenol), 1,3,5-trinethyl-
2,4, 6-tri Ek@npledi of emropdxytajed mrhyQﬁpQR*?lb\en,@V‘IO)(yf@t@ﬁzéﬁ’é“at'enélﬁ’l'alWﬁataéd or
3,5-di-t e% Sg%érﬁﬁ?\ P eé%‘zrg#gg‘oqﬁla é%Pe?%E|¥HI T Zﬁ%tgﬁ?eart\gg?ol or
especi al | in wammyphmlﬂﬂme@ﬂlqn Qé“tthﬁ @é{e'@ifont% f&seﬁf)?%mt"ﬁer eof . These
have, based on the reactive resin fornulation, preferably a content of up
to 1 %by weight, especially between 0.0001 and 0.5 % by weight, for
exanpl e bet weepPl®e 01 and 0.1 % by wei ght. As non-phenolic or anaerobic °

(that is HeC , unlike the phenolic inhibitors, active also wthout

oxygen) i nhi bi tor g (which especially have scarcely any effect on the

curing tlmss%hgy conme into consbgeratlon pr ef erabl y phenot hi azi ne or
I

organic nitr frée xadi ca As oﬁ 8, nitroxyl free radicals there
can be added, for exanpbe; @ w ODE 199 56 509, which are

i ncor porated herein by ref ecende e ec A y in pect gof the conpounds
mentioned therein, especially 1-oxy1*2,2,6,6-tetr t }yl pi peridi n-4-ol
("4-0H TEMPO") . The proportion by weight of the non-phkenolic inhibitors is
‘preferably in the range of from1l ppmto 2 % by wei ght cially in the
range of from 10 ppmto 1 % by weight, based on theyy&active resin

formul ation. As thixotropic agents there can be used customary
t hi xotropy-inparting rheol ogy aids, such as pyrogenic silica. They can be

i ghi £ BF %éﬁaﬁtt Mo RSB BN Al OF (0,0 P00y

customary fill git$, especially cements (for exanple Portland cenents or
al um na ceile chal ks, sand, quartz sand, quartz powder or the |iKke,
whi ch can be a in the forntof powder , in granular formor in the form

of shaped bodi s, other fillergy, su as for exanple, those nentioned
in WO 02/ 0793 angLV@EO /@ Q3 his regard are incorporated
herein by reference), , it being possible for the
fillers furthernore or espe .IIyC%gso ob i| ani s@d, for exanple in the
form of nethacryl osilane-treated quartz powder, ‘sucli as Silbond MST(r)
from Quarzwerke GrbH, in the form of met hacr yl osi | ‘ang- éﬁated silica, such
as Aktisil MAMD from Hof f mann M neral, or

nmet hacr yl oxypropyl -tri net hoxysi |l ane- treated pyroger% silica, such as
Aerosil R 7110 from Evoni k. The fillers can be present in one or nore
conponent s, of onent k| r di r
exanpl e oN&EgFn l?o’t‘?t}b gp Qgﬁpeng?ntd' gﬁﬁ%‘e&s{b%%dé n%tég dn%’eﬁ%éét@rt al?‘ " the
cont ent ofeqﬁalltbe)r With $heppmtzeb disdt\préfecmilyOattioasd ofe lof/thaetagms is frpatentbarple from
10 to 90% t he. case of t ' :

ol erent s, PEVEIRON 4R A erabufr S st (EpdilparcBbt Bfteftn, Alfeldlcs Having
splintered pl astics), for exanple fragnents of capsules can be, and
preferably is, also counted as filler). In addition or alternatively,
hydraulically hardenable fillers, such as gypsum cal cined chal k or cenent
(for exanple alum na cenent or Portland cenent), water glass or active

al um ni um hydroxi des, or two or nore thereof, can be added.




Further additives may al so be added, such as plasticisers, non-reactive

di luents, flexibilisers, stabilisers, rheology aids, wetddrhP5920658e

col ouri ng“é%‘]lt”f% , such as dyes or e1s4peci ally pignents, for exanple for

staining the conponents different colours for better nonitoring of their

intermxing, or the like, or mxtures of two or nore thereof. Such further

addi t i ves ditfererp(ehed Bovaludsearaguestnt and atealepiasepted yithe mRulgy neRinggaer of i n

total fromO, to 90 % for. 0 to 40 % by weight. As "reactive

di | uent s ”P’Bbﬁfrse%?F%&°§?‘%’§f%%érgso¢‘§?i‘r@®is possible, in addition, for other

har denabl e unsaturated, such as olefinic, conpounds, for exanple selected

from monos, di-, tric - FA RS Sesif UBH tRS trUcamOMAl b fits

(et h) acri”‘%ﬁléese, raé&ghh%éerﬁ%ﬁg&%&%%ﬁ r%éecﬁiha_c??ﬁat@e, other (meth)acrylic

aci d est ecsmpsnmits)as pfasenhdon exdme,| ingt PIEPRIGN dyhaeight efdlony é@a%%‘i Fxyal kyl

(et h) acryl at N, Iolt: Vol t 1€ fromls oo Bt spnedi ol

di (et hy abbell & %ng}[%@%geﬂ]%#églog‘?bglsz%rreftg%!)e)éézﬁél ate, diethyl glycol

di (nmeth)acrylate, trinethylol propane tri(nmeth)acrylate, or polyethyl ene

glycol di (gBth)s. et RUSEoRding t IR RverdioRBdaRYihcigdy rigne,

vinyl tol uée%é:",G nerarﬁé%rlt??@]?t 1:sr[%"yiér(){'a eﬁﬁ’ﬁa/ or di vri@\yl bengeene_ or m xtures of

two or nomdditibretetie, meofidredprammanettsasuebastAl aaniB) engefinad kelpw. BlSPal 1 el

with the F Ladbgaly kGt BeRt s ALBRvELAChhge cortiugnts Mentdraap! e in
FiRE SEEbR A RGIARAL g QRFIE BB usS

a proportion 1 to 90% by wei ght, for_exanple between
0.5 and 75b&gebgr bapwghtSuch fw&an@aﬁe@er&ﬁ@aﬂ@ewefﬁ%f&é?@meﬂ PR Ex3uRIa M 8P

| ncl udes gt | 6@ tin 9R& et]ro% ‘%%ﬁeigﬂt HkerhBy beffedn.0.JNand 65 M bhaerener
her ei nabove and herel nbel ow préferably means pure initiators qr stabilised
i ni tiat or Eveninthiere fbased leolitis addexAressomentionegy sugheyssemanyribgediedl§R'ei ves,
such as VAl e t hi ckeners and/or further added ingredients, such as dyes,
addi tives ang| Ejhe like, in other words the conpl ete hardener conponent.
For stabilisation, customary additives, such as gypsum chal k, pyrogenic
silica, plﬂ%lpc?rjfeﬁﬁ €Ram ?é of fARLEHgRalAl B acBsietahss |ihiiBitors, 38adie aligiatds, | n
addi tion, ers and/ or (uespem ally for the preparation of a paste or
emul si on) thixstropietagentss fikess and Jurtigr 8¥ditvesi ckeners, fillers (for exanple

t hose nentioned above) and further additives of those nentioned above can
al so be added, it being possible for water to serve as. ha%%enerﬂ for \ he
condensat Asrarainict arselsratarsetberensdme e F@ESIIRGRHPR IRRsgHaYIng YUHENt ot ent
of all addifjiyve i 1y O RS rad@hIByIaminb-droug-ot al
fromoO.1 tqg{"}'}%’ %‘%{;g\s/\etéﬁ‘;)ﬁ%@ﬁ% ge?aéé%atﬁlpl e ?}?om\%l t094rgmg?)ug WIWei h ” % sed on
t he har desebstiddaponenatic amaines seleated Jrom Ahe 9ERUp Selerty HBé%f’?ﬂ’&a%Y@ grred
form of "%Héliﬁé@,%lﬂfdir%@ G ixylidifed, BUEM S 0Br bRarhpioNethokyatéd tdiGidisie vanilinet or
especially from5 to 30 % by.vve;ﬂ?ht. Aﬁ Initiator flOEﬂli}he hardena.ng of the
reactive raiing, ffor enanarle Hhi-biglbystrermpthd of fvdioxyRiaY - idIRgs & ZVUdNERy i n
the case %L?Fi reeN RGSR B8 pYSHT iovahydoxyeltyn-eioanmme Nnesiayidealethgl-ni ng
per oxi des, for exanple ‘organi c peroxides, sucE aifﬁdl Ee%ﬁé %er O‘ilcﬂe% for
exanpl e dixplisinegnd merossresially sorserpopdipg highes alkexlaied AR - Ket one
peroxi de @ el KPR RBABRIAME R ipdSsibier Thé lttelP@t®s ppsterablyUedveas cortent but yl
perbenzoat e, 1 norganic peroxid

es, such as rsul fates or rborates, and
al so i xt deensentiatioahpf frorR9-9953p dP1%: PSF“"‘W&?‘HB#&‘O@%&’W‘%&HQ nort ar

according to the invention, based on the nmass of all reactants and

additives without the packaging, preferably lies in a range of from1l to
60 % by weisghthibitogsy t@fanﬁﬂ%%ﬁr afres. (fer %a'ﬂﬁéﬁy 'va@r%}?f‘,g“ct ﬁfﬂ%&ﬁg’b"ar?ﬁ‘%’ of
peroxi de, ghbkQwisfpirsed on the mass of the total associated reactive
resin fornulation (100 %, being especially 0.1 or nore % by wei ght,
preferably from1l.5 to 10% by weight. A hole or crevice is to be

under st 00th A5 GitbiftPd QwRiEh GIr€ \GiteR frballed as pr esiponenh alresdyl hdded to
substrate, especially masonry or concrete, and is ,accessible fzfam t.he

_ S
outside, feommestaibiiigegadieaimasdening &eamtivg 1esiss Bty FFERRTBIR S eldaY RIFY Y
mor t ari ng sk ity GREBNEorRE iRBPSdHRIdeRitioh h@ohidigiatdd ok Sipetéd)| hydoooindnes,
i npl ementation of the invention, the free- ra?li cgl - har dengbl e IHqspt urﬁt ed
reactive rs6hngs)hYEFRAUINGESsMofa( & ¢haiMatyT YGRpUNenge A EaRLaeR Ph t he
i nvent i on AnfhibdathenbB! Yidh A 4 uemsihyRAe-LR(R BAi-terebutiphaml), M Saptathylepoxy,
i socyanat o, "al kenyl, (meth)acryl oyl and/or anhydrido group, especially
(meth)acryl oyl groups, and at the sane tinme include at | east one Si-bonded
hydr ol ysabl e group, are included in a conponent A and the hardener is
i ncluded in a conponent B of a two-conponent system



Such two- corrponent systens are especially two-conponent systens in which
the ratio ht of conponent A to nponent B is fr 1?]3, 1][][{9 . 99,
from99 : g%‘bu@g”sg 50, from99 : 1 to w0 :40 or from 93{8 tzg &8330.

Conmponents that woul d otherwi se undesirably react with one another, such

as water and the hydrol ysable groups of the silanes to be used according
to the ingens- trfs(B,Smli—te\rmLeyi -amdirogirenty))-wreens, dher-alksyigted or lalkylatgst) pyepar at e

from one angt her I f [ ‘tars
accordi ng cpige I?ﬁ% %)ur? e?lst |e(5tnb grP %:r?i%agfé) 38? B{teﬁ b?é)l %Ibe%gn%o(%'&gv% and

al so usedbuiym PHenfemadiaf ot mpmﬂyomih@wph@nd i orcomim@emf tg\gospemore
(multi-c it TWO- C e S i icl ude
one corrpo {IB? eexaé’r"?p sea?n?}??ﬁ%(:%tagﬁ\?é %{ﬁBfP gﬁﬁ?@rﬁ] P he ? ﬁeér/\@%rggn%odgent . A
mul ti - corrpprterﬂt %kby wiefght sgepetially jbewetem(ﬂ eenipand At5 %i by waighhdonexampenent’
(A), whic Q ree-radi cal - hardenabl e unsat ur at ed
corrpoundst[])eé(\%e eScrl d;@%)ép %nge and herei nbel ow, and har dener
(conponent (B)), it being possible to provide further additives in one or

both of t t abl e
o react riRE e eE  e PA Be"ar
present i mitbethoxygemlyinhifpiorst (}wgcrcawallv duve sgRicRlyory effest 9ar thgueuring

st or age, dek wWith
one. anot naEEF B Yorhd 188 Efn o o e O B e o At
optional | yadmzms hs orgamjsonitmx )fraeo rasticals ede t@gehméﬁdercbrfo'f Exameleatoshe
desired | Qggc%rfbg in b r1@<§6@1}|§ vﬂ‘hér?&%l McdrPorfafe‘Elrﬁerém by refefore Mab8eialiid | T
necessary I n ro uced I n suc har deni ng reaction can take

pl ace t heraspact B pectemnpgunsgi malbtnoeﬂedrtée@apseﬂpe@a!{mm%w %¢-8.6¢gapetyl-y

pr ef er 1 ed}oefih. £I3TROR-FEMPOY ThE BRdofton I 6# tHRInARRALR hkibsbrass, |
whi ch t heP& nponent's are separ‘ated from oné anot her by neans of rupturable
boundary mpneErélvalrtﬂxecrang%@f frape Lpedt, tofdye wRiShE, esﬁ#ﬁlﬂﬂ'ydﬂ the snge; ¢g

el ement | ﬁ offf 1/ &8 k81§ % ﬁya@k;ﬁt Paséd 65 e e8etive Wedin fmaiatlph | | ed hol e) or

i ntegrated separate rupturable containers, for exanple in the form of
capsules such as anpoul es, arranged one |nS|de the other; and al so

mul ti - conpanE0byRic %?%H%'ré Yart B@u§9d7919§1'&ﬂ§ry(iﬁl5<&tfdﬁg%aﬁw@|rﬁébl@g§3ﬁalhé kew se

especially preferre hanbers of which contain the pluralit
conponent udr appyPaeripEyca. ey wan @Srﬁgéﬁ@ﬁ%e’(&@%d" awcgpomn I%Yn\ﬂe'@é)‘i of
the Tixing.posbat %Q%ﬂh %htt for ehSmblRURSM 1 @208y by@elghe conposi tions

ment i oned herel na ove and hereinbel ow for storage prior to use, the kit in
guestion preferably also including a static mxer. The use of a fixing

mortar aceQribROhbe: Bﬁéeuééavamdrﬁ afﬂleﬁsh%sgﬁﬁéﬂ?/%nﬁntse(f&f exifplé spoetidnact ed

by m xi ng the assocl ated conp onen especi al close to or di rect]{%
front of semenis @ralgmipa @k‘%ﬁﬁbﬁ ec%'ﬁ'b%cﬁaﬁfil 9‘~'Weﬁ?”§t Y3 pewdsr ordhe lisged or

when suit ghle %%péélé&’&daahqhb?&lﬁrﬁ&) pdvitser g gilarhﬂérqoﬁﬁ of e G8rm bPEhspeanpl e a
drilled hole. In nortar is especially to be understood, as

neani ng ( lbadiéﬁl el Otb%rsféléfsaﬁélﬂbﬁs i ot éF?'BE'Rl hgse m%w'ﬂ@,e%'ﬂ YR8 s
made of 02 @QQ@W i tHl@‘i'@ééié!tar@%b%ﬁated h@remctﬁydefee@lﬁ:e? aﬁmﬂxtaresdrl |
ur

anchors, her more, nade of some other materia suc

pl astics mer otibeing pessiblg fayithe fileis Agthegnene o5 espepiplly @lso terber?&%ﬁ% for
especi al | ywyj, ng@f R RS rdrRe¥r MK PTBaRABLaRk auatrtzf F@W@ér' YuBH et snbond

structures, re especlally mason%%i ceil I&}% fl oors, pan%
pillars oNST@ffpm@U%fi‘ﬁ‘Prk@)@ﬁb‘ﬂé” forgof E%Céif’%s"aﬂ%ﬁfﬁ?tsﬂ licanschiags onr y
made of solig; MAW%OR{ HORhE M.reéﬂalblopﬁ@hacfrwts)@ybﬁrpvm.memo&xyé.laﬁé-t@@teuood)

especially 1n holes, such as drilled Thgse anchori ng) neans can then

be used t@vwmlﬁélhcﬁo?rucéﬁérﬁﬂ”@"R&'l‘@rﬁ@ﬁ" Emﬁhﬁé"'%rﬁéﬁﬁﬁﬁ reSFRRInAe

panel s, facadps cQﬁpQﬁé}ﬁé of h i ft-H6@bofa it KR icSordiRg Qo itk nQ&kthi IR eRbm fée
anchorlng means Is preferably effected only a short tine, refgpér%
to

ni nut es olong @ both-gamnonente & rswieeRding woneomRapeRigihiie &an
the i nventp'ré}era?ﬁfvf%rh%% 90 %#C6y Wk ¥8F exarpl@fRInAN81ts 9O: %tblyazvéibm' ot

i ntroduction of ‘the conponents on or into the desired ocatlﬁis at which

anchor i ng casuet the instaatinn P geehoriag (RRMeNtsy PIRKS: §asing, Siateria! dior |9%agPIso| es,
initiates sﬂ J?éi‘éﬂ%lésrs%r%fohrft@r@@tp'lﬁﬂés)"\m eRarh Bk eraphReR oF Uhsd LAY, cah by, drd
paral | el and/ or th only a very small tinme interval between t hem
especially chain polynerisation. The final curing takes place in situ.
Specific forns of inplenentation of the invention also relate to:



(a) A two-conponent or nulti-conponent fixing nortar, based on a

free-radlcﬁ#? r}as;i)/h g unsaturated reactd ve resin, for ergadhpaResHori Ng
nmeans in no oI es or crevices, i: aracterised in that it |ncI udes

si | anes whi ch may or may not have reactive groups capable of participating
in the polynerisation wwth a synthetic resin based on
free-radi peiferablydéni aigo ussmtast asedillerpadn i additions onsaligmativelyi mydindlicedlde have

at |east qne. &bl qng,%d sngjfég %ﬁ%{% Cc LMD chAR Br BRI gg,l Lﬂ(arﬁﬂ@ai Fhifa

therefrom a ener ing nortar.in accordance w th paragraph
(a), char aertnenh ereaomamﬂ lsament), walsr @ihss qraaativg abmisigmenydreddesi FAAWE ne or

nore silapes. Al of CRI Y qQr at least one am no, sec-amno, nercapto,
epoxy, |socyanﬁaét o0 @;{ e&ﬁje (et h)acryl oyl and/or anhydri do group(s) and

i nclude at | east one Si -bonded hydrol ysabl e group. (c) Fixing nortar in

0001 dANCehd AR 00D 48) 1 o4, SCBA'ACHRHGRSe Ror b dliigfuides as

silanes partly of sorely’ those of fofmila I, as defined above. Fi xi ng
nortar i nflamblbﬁr&ﬂanﬁiebmarﬁ dheelogy mﬁarg&t&rpm@ge%ty eQloyring, a@q’ﬁ‘a‘feécﬁk!?h §§d in

that it ?g%é'j%’eéﬁp%éla #:?ﬁll%ﬁtspﬂfrtekaBI% f§|0ét§i|n)ﬁgtthé’%8m§6ﬁﬁrﬁ)é, bifig@nt 8fo@spha

effect. I h accordance with one of paragraphs (a) to
(d), char &rthettesmanitaringlehtheirietesnixageer thalike, parmixtyregof s @1 poredherery e

groups (egpae ke aHalﬁ@ésuéﬂ‘F ﬁ@f&é&y@,@amea@k&aﬂﬁ e dricrisPAt waight &F ihhe

pol ymeri sation wt Ic resin based on freeradical -hardening
reactive tagifies O tq 89 "/'FlfQ(ﬁi‘gmﬁﬂff%W Ojtp 4856 6Y WeiE Wit h one of paragraphs
(a) to (e), characterised in that it includes as silanes partly or solely
those of fornmula Il, as defined above. (g).Fixing nortar in accordance

Wi th par adsapeactivg dilgents'ata erafererf vinvk ﬂ%l?rﬁ {t 5 Rosibles imaddifipmnies gt 1y or
solely t n@éﬁeﬂébré%d&{ﬂaﬂe&i bﬂoﬁf\@éC&ief‘ﬁ.@eémﬁ@%neaﬁida)@@mﬂlmbr@wdaﬂa@ht he

ot her ol's are as defined for mul

accor dancmowpt Witk Qﬁmobdﬂtﬁy?)aﬁfﬂ?t%?u?rba? derol‘)ff’)ﬁwé@f‘%th?aé’%et?% SPH'&Fsl t

i ncl udes ﬁ?dr%kg}p%ﬁﬁ nRAhddrall ofet h¥thidiear é%fd éﬁéﬁubacH hd (wufm)udﬁfs netd
above. (1) FiXing nortar in accordance wth one aragraphs (a), to (h),
char act er Pgea Phapistve) aseigeetgyyriad (MpHnesryeit, @elt 6?[8 %d 'ﬁ@t ¥ le%tﬁ

there ar e qpLgaaldidNi@etRESIate! ep?_—%dwafnéﬂlm hall(mgm cristb OX iy gllyomlps,
22};28, aﬂnyur(]rgfé n‘elgt%a nn?ethﬁglplro%ane tri(%tr% (\t/ryrlaijl or p fhﬁ%le{we gﬁ/c}éll cﬂ tﬁ}/) and
acrylate; styrenes, such as styrene, a-methyl styrene, vinyl toluene, tert-buty! styrene
andfor divinyl benzene, or mixtures of two or more thereof, to be provided as
constituents that cure in parallel with the free-radical-hardening unsaturated reactive
resin, for example in a proportion by weight of from 0.1 to 90 % by weight, for example
between 0.5 and 75 % by weight or between 1 and 40 % by weight.

The hardenér includes at least one peroxide as actual initiator. The term "hardener”
hereinabove and hereinbelow preferably means pure initiators or stabilised initiators,
with or without addition of filler, andfor further additives, such as water, thickeners
and/or further added ingredients, such as dyes, additives and the like, in other words
the complete hardener component. For stabilisation, customary additives, such as
gypsum, chalk, pyrogenic silica, phthalates, chlorinated paraffins or the like, can be
added. In addition, fillers and/or (especially for the preparation of a paste or emulsion)
solvents, especially water, thickeners, fillers (for example those mentioned above) and
further additives of those mentioned above can also be added, it being possible for

water to serve as hardener for the condensation of the silanes that include



(j) Fixing nortar in accordance with one of paragraphs (a) to (i),
characteri t it includes watef; in the hardener (g waloBsshei N9
able to ri@?ﬂ%ﬁ{%@fhe hydr ol ysabl e gri(;?ups of the silanes and, where
applicable, with cenent or other hydraulically hardenable subst ances) .
(k) Fixing nortar in accordance with one of paragraphs (a) to (j),
char act er ingerdlysablé lgatupist Then confereisof [yl ddditivesc ean be, Har %ﬁ&ﬁﬁ & RIGRatiambes,
such as cg f | A SRS anflic AbMM RACEHWeIht. | N the
conponent %EF@E 8f| 'ﬁc‘ﬁggg%ﬁtﬁﬂeﬁffogye%&%gﬁgcﬁl har rTsrﬁeng unsat ur a{EZd reactive
resins and the silanes. (1) Fixing nortar in accordance with one of
par agr aphg-ad of fy (rh@rdeﬁé?%roﬂ@&)ﬁéﬁts@ gte'hhéitmlﬁétoﬂn' 2 pE:Ie pRIGTA fofta uded
3- anmi nopr opy PR S KOXYST 1°an opyl tri al koxysi |l ane
bi s(3-tri af kmpdqlselhtylthm g’pme) iapemiien INfr@m wp PD%%%%WOEWQGW'V&I%W& | ane,
3- mer capt ggLER ltal koxysi | ane, or especially
3- (neth)acryfoy ypropyl -trial koxysil ane, al kenyl-trial koxysilane or
t etraal koxysil ane, or al koxy polysilicate or m xtures of two or nore
thereof. ACMplof dfﬂg tﬂ?rﬁa‘?’cﬁedlﬁb %FQﬁ’é Ja8aG9e WebiR @ﬂﬁul@ﬁor@ab@@fr@iﬁ@&o(tﬁé to
(r, characterlse as silane there are included Partl%l or. only
3- (met h) admvehtigr mwﬂ@p‘ﬁedt |n|th@tcﬁ§)g(ygfrp%tfaglcal polymerisation, for example free-
3-(neth) a?éé{+£—¥+ R?ﬁf?:jéé?ﬁ)\( {j &d, rfbr%x‘ﬂ%)@érgbﬁ@%eroxndes such as diacyl peroxides, for

0oX | a

3- (et h) acryl oy t'ri met hoxysi
3- (et h) a@wwp@lm@ylmrowe éqem:sb@;&qr%(i’fé SWhW et eyl rdpne, paroxide
vinyltriegpo %F)hb?aﬂ%neof)erroﬁfdéa%h%Ms Fér@@%rs t glidharRt keepiayll padenzoate,

t et rapropoxysil ane, or ethyl r opy silicat tur of two
or nore t fifareastc peremle:'r:usmﬂhgs lﬁ’B'ESHgﬁte? Ar FS%’E&@EF&nE'éSé\F? H’"GH@SE er @fagr aphs
(a) to (nm), characterised in that as free-radical-hardening unsaturat ed
reactive resins there are included one or nore selected frog;s%rreth acryllc

aci d, mondhe paeportiary of_hasdenss iy 2 (B Y[t \ACSPERY 18 Mhs PVRRIoR) Pasgd g
ur et hane- and/ oty WAk B adtudsaligout 'éh@d)a@kki@ﬁgJ rpaéfe&bmie;maeangeem s

havi ng an unsaturated carboxylic acid _co one refe oxyl ted
or especi &ony1de B!t waighl JAREXATRIE Hom %S§%W§Eh€3%¥p£P0 ivof

bi sphenol ggroxwe %W@Ké&anﬁpﬂhalnhassdﬁtﬁe(m h%s’tﬁ:l’ayécatsa&tsm febindormuldtivaut t he
presence

reactive diluents. ordanc th one
of paragr 4HHs%), at)e"’t‘QJePPSCIa"dh%ﬂ élftr@%r?s/é}yl ‘ﬁe'gﬁ tpreé{gragya’fgorpaﬂg(t’%ﬁp\#a BYeni ng
unsaturat%d@actlve resins there are included partly or solely one or
nore of fornmula wherein n denotes a nunber greater than or equal to 1,
but when m xtures of different nolecules having different n values are

present andh§lk &r RPIRSBNb&E fdeiditod as teing, a hole-drntredey thatiisbereserdrie aal so
possi bl e %?)Ildasur?sﬁfgtev3|s;:l>1eec|all$r;r?a/\s%rnryocf>r cfo(rjlcrrgel, %nd is accessible from the outside, for
example a drilled hole or a recessed region made during mortaring with cement or

gypsum, or the like.

In a special form of implementation of the invention, the free-radical-hardenable
‘unsaturated reactive resin(s) and the silane(s) that are added in accordance with the
invention and that include at least one amino, sec-amino, mercapto, epoxy,
isocyanato, alkenyl, (meth)acryloyl and/or anhydrido group, especially (meth)acryloyl
groups, and at the same time include at least one Si-bonded hydrolysable group, are

included in a component A, and the hardener is included in a component B of a twoe-

component system.



CH2 O Ib H0 wherein a and b each independently of the other denote a
nunber gr%g[[u)b%q or equal to 0, w tﬂathe provi so thatp&?ﬁ;zﬁxroﬁa%gﬁo at
0 - val u [

| east one he“val ues is greater than 0, preferably both values being 1
or nore (when mxtures of different nolecules having different a and b

val ues are present and are represented by the formula, non-integer nunbers
are al so Postsitivb-eomporenisyatens awe) esprciElle tabicompbagri dysienshie waichlthanount

by wei ght gqf free-radi -har | e Céd I in a
proporti o'ﬁaq'(())f f r%l&rﬁtlcg c‘?og%@td}?%y |JgP]%?H§ e%%’tr? "?Ihlrg?g' %%;’% e%' o

addi t i onaby 50 rfciru@@d 1dme0 o0 pofremS&act iov® :#0l uent s sel ected from nono-,
di-, tri- or poly-(meth)acrylates, such as hydroxyal kyl (neth)acryl ates,
acet acet oxyal kyl (neth)acrylate, nethacryFic acid nethyl ester,

1, 4- but an6dimglonents iat yautd gihgrvdse H!DQeSé’@héﬁééﬁth'thd@ﬂ?e@M@ryﬁ‘éﬂ“e?s water hyl

| | di ' j :
gl ycol d g%ttl&) @%ﬁg%‘lk{%bﬁ"e ng{({%og%tf yd QlPeeRame skh (d&ér‘a?r]@ftb)fh@%ﬁleﬁﬁon, or

pol yet hyl ene acrylate; styrene, a-net styrene, vinyl

tol uene, weterabdicpmest preprefeinlly & be kPt PRGN Eomameranethar 5O Uskd" or

nor e therﬁ%fhok%gr@re%@portion by wei ght, based on the total anount by

wei ght of "the free-radical -hardening reactive resins, of fromO to 95 % by
wei ght, such as fromO0.1 to 80 % by weight, fromO0.2 to 70 % by wei ght or

from 0.3 §fe Glng 4l dind RthEinte oI @hsbdLAg BrARRGI beigrévidde of

par agr aphs ?a@“?@%ﬁw char’%%t erfgseg I n that nistdﬂf S gatéﬂ\/\%—aggrrpoﬁrnerllt system

especi al | gnd rigchesddrim e farm b -teRaepwONeRlr o MyecamRIGTt SETemE (AU st ati ¢

m xer or g%rfx}é\@ﬁ&?aﬁfﬁerﬂﬁ&e&‘db@néﬁtOéyéiérﬂgpla% CAMED! theée OwRibh OlcRible 2BFe an
ercomporient, for example, in enc'apsulated_form in the other component.

A multi-component kit is especially a two-component kit having a component (A),
which includes one or more free-radical-hardenable unsaturated compounds, as
described hereinabove and hereinbelow, and hardener (component (B)), it being
possible to provide further additives in one or both of the components, wherein the
components (A) and (B) that are able to react with one another and optionally further
separate components are present in such a way that they cannot react with one
another during storage, preferably in such a way that they cannot come into contact
with one another prior to use, but that enables components (A) and (B) (and optionaily
further components) to be mixed together for fixing at the desired location, for example
directly in front of or in a hole, and if necessary introduced in such a way that the
hardening reaction can take place therein. Especially suitable are capsules (which are
especially preferred), for example made of plastics, ceramics or espécially glass, in
which the components are separated from one another by means of rupturable
boundary walls {which can be ruptured, for example, when an anchoring element is
driven into a hole or a crevice, such as a drilled hole) or integrated separate rupturable
containers, for example in the form of capsules, such as ampoules, arranged one
inside the other: and also multi-component or especially two-component cartridges
(which are likewise especially preferred), the chambers of which contain the plurality of
components or preferably the two components (especially (A) and (B)) of the fixing
mortar according to the invention having the compositions mentioned hereinabove and
hereinbelow for storage prior to use, the kit in question preferably also including a

static mixer.



(gq) Use of a fixing nortar in accordance with one of paragraphs (a) to (p)
for enbed ing nmeans in nort in holes or cre\f;&%?ﬁ grpal ly
indrill eg&(ﬁgqli@%t} dl:lCh as noist drill a{(? hol es, in which the ?x?ﬁg nortar
and an anchoring nmeans are introduced into a hole or crevice and the
fixing nortar is caused to cure. (r) Process or nethod for enbeddi ng
anchoring elements in nortar in holes or crevices, in which a fixing
mortar i niaccordance, i thene {iPh 4CthbRlesirsa Yre bt TRk

enbeddi ngTﬁﬁcunsg & aC?X.WQ xnor%} a&g{d?ﬁdﬂ?ﬂ%o |§3<| ng nort aresal{n an _anch OI?I ng
means bei effedted bpdwcmitheraseoaaﬂadIcempn@ﬂ%\ﬁiS@@C'dl’Ydﬂqsﬁéoﬁ diredly ibfrertrofpei ng
caused to CH(SI? o, 5 e)lz§rﬁ le % %c.Bﬁ;P%%ﬁ étﬁﬁi W*é?g a?é'ctﬂzeHS@f wReRaGAtghitY 1N
accordancé w ragrap S)p paragra fixing nortar in
accor danc eapsulds am@rqienpmmdgradmi%()l(qw@% erpgxafr@}e %%l@@&‘i’iﬁg anchori ng neans
innortar, for exanple comrercially available threaded rods, in the
tension zone, that is to say in cracked concrete or, furthernnre concrete
at risk oEngeddingnig. motal) isUsepesiallyi oaheINdgFIPdags iMeaning: dMpisriaieass

paragraphg (A} i rﬁé’ﬂ&?ﬂw E)ﬂﬁ%l%'f ah fnaqnéms NS %g%e?é]'(fdrte\ka@lfpieauﬁde)ﬁbmg

nortar in accordance ne o aragraphs (a) (p) - Fi xi ng nortar
i n accor dand®rs threadae rods, seregs é@ﬂ§”€6‘)fst BO‘(SQ))W f@ﬁﬁ?raw%rmg%Of SO Rat

after curipa i t 5 §asdiicd # iddd 9 B Qlib&HFaAcd srueﬁla%t é’dm:ﬁéte for
dynamc i ﬂ%arrﬁagfgg%k?%% n acc'gr dance with ETAG 01 Part 0.8 and

i n dynam evdsoneasesreciakiintrgiampsatel e ferpanets EfrA@f'e'ﬁ"spﬁ'ieF@ %?”& {uret 0. 9.
(v) Fixing, joi Eﬁécﬁ]lg RoRRARBKRgVwalls, ql@)%r@fpaﬁété el BSth@&D(e t(i@r eRample

characterised In I'ts storage stabil r ol onged &) Et 10,
20, 50, 10®dsrofBOgEten r@bﬁ@aﬁt@&%rﬁn%mw @ae Fé%'B"oWa?'ﬁgOfs‘?q ci' E’é‘r i xi ng
mortar at g ﬁnorEhﬁlaEfPés' SMvitb X B casly Sifr NGled, Osidhl S tdrifte ﬁdm i Theset | on
but do not e scope ther'eof. Proportions are gl ven in %b% V\qg

! fn orm ng

based on BH@QF@Q@EWS@“@WGW brouzeshisssewes T £XamRple GiRES. CHNPHY §'P
the Iiqui gﬁ&?éé Barldid, Og%%é bP&®er sticifll derbent&onpar i son exanpl e (wi thout

silane additive according to the invention): Here a two-conponent
injection synthetic nortar system (product number FIS V 360 S

(fi scher watken@dIdidh @9 thG@nchérrdaaiabns is Eesramnly) sffdvtad Bolyt Aehbal tinsyi ng
conposition is used:
preferably 30 minutes or less, after the components of the fixing mortar according to
the invention have been mixed together. In explanation: the mixing or introduction of
the components on or into the desired locations at which anchoring means are to be
fixed, especially holes, such as drilled holes, initiates a plurality of reactions which take
place substantially in parallel and/or with only a very small time interval between them,

especially chain polymerisation. The final curing takes place in situ.
Specific forms of implementation of the invention also relate to:

(@) A two-component or multi-component fixing mortar, based on a free-radical-
hardening unsaturated reactive resin, for embedding anchoring means in mortar in
holes or crevices, characterised in that it includes silanes which may or may not have
reactive groups capable of participating in the polymerisation with a synthetic resin
based on free-radical-hardening unsaturated reactive resins but do in any case have
at least one Si-bonded hydrolysable group, and, physically separate therefrom, a

hardener.



Component (A): vinyl ester resin (ethoxyl ated bi sphenol - A-di net hacryl ate),

hydroxy- R{@BMhorBEfacryl ate, further ggthacrylic acid gi@EmSororio6sRe! i C
inhibitors, amnic accel erators, thixotropic agents, Portland cenent,

quartz sands addi tives (|nclud|ng dyes). Conmponent (B): dibenzoyl
peroxi de, water, thickeners, fillers (quartz sand), additives (including
dyes). Théb)o‘bﬁyaaémﬁ@rm aceqiganset et Pagiarh dPe ShaMclessed fethebis fncluggpng a

commer ci abb%lé%v%lhgbdsesnéﬁ& SRBHRreCAbAEd BEECcyid & a$1ie%fst 6ndThmflo, sédd | i ne
with the conditions described above for the use of the guidelines of the

" Eur opean a0inpaMeseanta erewy. 'mwte;ﬂlk%bﬁa@@ apryloytessipr ?@'@@15’0 IEFRE) No.

001 Noverhgg ieRfe a?@a%‘!&lé&%n@@bhV@ronyébIE'ngEsBean Techni cal Approval of
Met al Anchors for Use in Concrete", Part -5 Bonded Anchors, February 2008,

under 5.1.2.1 (b) and the nmean val ue of the adhesion failure | oad from

five test %c)f:%ngﬂraor?ﬁl 1hsa(;@0rc?dﬂlc§r\:ﬁﬂpbhﬂ&§ré%péa|)‘ @f(bp%mdténs@at,ﬁrmmd
That value’is Young' s nodul us, the tensile strength, the

el ongat i omcweﬁﬁéakar@ﬁ@aﬂwr@@wtée%q 9fé‘°'§‘f.“|“%hé’§ﬁ|eﬁrﬂ%’ 2RAWEr mi ned i n
accordance with the standar ds described in the general part, the follow ng

val ues bei ng obtai ned: Young's nodul us é %Tensi l e strencgtth II\(Pa!]’
El ongat i off) Atixing ggkta[ pgaces) P witty gne of 3o pPM;aa]to (c), characterised in that

it includes as silanes partly or solely those exhibiting the alpha effect.

(e} Fixing mortar in accordance with one of paragraphs (a) to (d), characterised in that
the silanes have partly or solely reactive groups (especially unsaturated groups)
capable of participating in the polymerisation with a synthetic resin based on free-

radical-hardening reactive resins.

(f) Fixing mortar in accordance with one of paragraphs (a) to (), characterised in that

it includes as silanes partly or solely those of formula 11, as defined above.

(g) Fixing mortar in accordance with paragraph (f), characterised in that it includes as
silanes partly or solely those of formula H in which Y denotes (meth)acryloyloxy and

the other symbols are as defined for formula Il

(h) Fixing mortar in accordance with one of paragraphs (a) to (g), characlerised in that

it includes as silanes partly or solely those of formula lll, as defined above.

(i) Fixing mortar in accordance with one of paragraphs (a) to (h), characterised in that
as Si-bonded hydrolysable groups in the silanes there are present one or more
selected from halogen, ketoximate groups, amino, aminoxy, mercapto, acyloxy,

aryloxy, aralkyloxy (= arylalkoxy) and especially alkoxy.

(i) Fixing mortar in accordance with one of paragraphs (a) to (i), characlerised in that it
includes water in the hardener (the water being able o react with the hydrolysable
groups of the silanes and, where applicable, with cement or other hydraulically

hardenable substances).



3.7 10.6 0.8 59.4 Exanples 2 and 3: Fixing nortar with the silane '-
additive %g(%%;elgaf%s& o the invention Thf1 silane nenti OnqudT%llzﬁﬁ)lofG%sb OW ng

Tabl e was the injection synthetic nortar systemnentioned In
Exanple 1 in component (A), in each case in a proportion by weight of 5 %
by wei ght, based on the total weight of corrponentrspaéA) and (B), whereupon
t he adhesilQrrifirg nartar ih @acydandeswitlsenarefmaragiaehsi (a) tpdbl eharactersedin thadit

Table 1 Eﬁ%ﬂ&%& hydraulically hardenable substances, such as cements (for example Portland
cement or alumina cements), in the component that includes the free-radical-

hardening unsaturated reactive resins and the silanes.

() Fixing mortar in accordance with one of paragraphs (a) to (k), characterised in that
as silane there are included 3-aminopropyl-trialkoxysilane, 3-glycidyloxypropyl-
trialkoxysilane, bis(3-trialkoxysilylpropyl)amine, N-(alkyl}-3-aminopropyl-trialkoxysilane,
3-mercaptopropylktrialkoxysilane, or especially 3-(meth)acryloyl-oxypropyi-trialkoxy-
silane, alkenyl-trialkoxysilane or tetraalkoxysilane, or alkoxy polysilicate or mixtures of

two or more thereof.

(m) Fixing mortar in accordance with one of paragraphs (a) to (1), characterised in that
as silane there are included partly or only 3-(meth)acryloyloxypropyl-trimethoxysilane,
3-(meth)acryloyloxypropyl-triethoxysilane, 3-(meth)acryloyloxymethyl-trimethoxysilane,
3-(meth)acryloyloxymethyl-triethoxysilane, vinyltrimethoxysilane, vinyltriethoxysilahe,
or tetraethoxysilane, tetramethoxysilane, tetrapropoxysilane, or ethyl or propyi poly-

silicate, or mixtures of two or more thereof.

(n) Fixing mortar in accordance with one of paragraphs (a) to (m), characterised in that
as free-radical-hardening unsaturated reactive resins there are included one or more
selected from (meth)acrylic écid, mono-, di-, tri- or poly-(meth)acrylates, epoxy(meth)-
acrylates, urethane- and/or urea-{meth)acrylates, and unsaturated polyester resins
having an unsaturated carboxylic acid component, preferably propoxylated or
especially ethoxylated aromatic diol-, such as bisphenol-A-, bisphenol-F- or novolak-

(especially di-)(meth)acrylates with or without the presence of reactive diluents.

(0) Fixing mortar in accordance with one of paragraphs (a) to (n), characterised in that
as free-radical-hardening unsaturated reactive resins there are included partly or

solely one or more of formula

H4C 0 o) CHs
>_< CH,4 H
/
H,C 0 0 o) o CH,
CH, n

HO OH



Addi tive Average adhesion failure | oad [kN] Change in % Conpari son Exanpl e
1 None 754(, 291@6% e 2 5% met hacryl oxypropyl - PCT/EP2010/006980

wherein n denotes a number greater than or equal to 1, but when mixtures of different
molecules having different n values are present and are represented by the formula,
non-integer numbers are also possible as a mean value; and/or
of formula

CH,

H,C

wherein a and b each independently of the other denote a number greater than or
equal to 0, with the proviso that preferably at least one of the values is greater than 0,
preferably both values being 1 or more (when mixtures of different molecules having
different a and b values are present and are represented by the formula, non-integer
numbers are also possible as a mean value), preferably, based on the total amount by
weight of the free-radical-hardening unsaturated reactive resins, in a proportion of from
10 to 100 % by weight, wherein there may be additionally included one or more
reactive diluents selected from mono-, di-, tri- or poly-{(meth)acrylates, such as
hydroxyalkyl (meth)acrylates, acetacetoxyalkyl (meth)acrylate, methacrylic acid methyl
ester, 1,4-butanediol di{meth)acrylate, 1,2-ethanediol dimethacrylate, diethyl glycol
di(meth)acrylate,‘ trimethylolpropane  tri{meth)acrylate or polyethylene glycol
di{(meth)acrylate; styrene, a-methyl styrene, vinyl toluene, tert-butyl styrene and divinyl
benzene, or mixtures of two or more thereof, in a proportion by weight, based on the
total amount by weight of the free-radical-hardening reactive resins, of from 0 to 95 %
by weight, such as from 0.1 to 80 % by weight, from 0.2 to 70 % by weight or from 0.3
to 60 % by weight.

(p) Fixing mortar in accordance with one of paragraphs (a) to (n), characterised in that
it is a two-component system, especially in the form of a two-chamber cartridge
without or with a static mixer or a two-chamber capsule (for example comprising an

outer and an inner ampoule).



(t)/ri get ho>ﬁysi | ane 101.1 + 34.8% Exanple 3 5 %tetraethoxysilane 83.7 + 11.6
o For the conposition fromExanple 2 {wWth 5 % '
met hacryl M?}%B@ﬁ’égt ri met hoxysil ane) tfie Young's nodul us’}J,CT Pémtojeo?lﬁsgis?e
strength, the elongation at break and the conpressive strength are '
determined in accordance with the standards described in the general part,
t he fol | ogd)nyse aif e dixingi mgrtebtiaiatecrdaitsumithsonep ¢fi nasagraphy (a) to (p) for

embedding anchoring means in mortar in holes or crevices, especially in drilled holes,
such as moist drilled holes, in which the fixing mortar and an anchoring means are

introduced into a hole or crevice and the fixing mortar is caused to cure.

(1) Process or method for embedding anchoring elements in mortar in holes or
crevices, in which a fixing mortar in accordance with one of paragraphs (a) to (p) is
used for embedding anchoring means in mortar, the fixing mortar énd. an anchoring
means being introduced into a hole or crevice and the fixing mortar being caused to

cure.

(s) Use, or a procéss including such use, especially in accordance with paragraph (q)
or paragraph (), of a fixing mortar in accordance with one of paragraphs (a) to (p) for
embedding anchoring means in mortar, for example commercially available threaded
rods, in the tension zone, that is to say in cracked concrete or, furthermore, concrete

at risk of cracking.

(t) Use of silanes, such as included in one of paragraphs (a) to (p), for prolonging the

storage ability of a fixing mortar in accordance with one of paragraphs (a) to (p).

(u) Fixing mortar in accordance with one of paragraphs (a) to (p), characterised in that
after curing it meets at least the criterion of crack resistance in dynamic linear cracking
in accordance with ETAG 01 Part 5 deq of 0.8 and in dynamic linear cracking in
accordance with ETAG 01 Part 5 aeq of 0.9.

(v) Fixing mortar in accordance with one of paragraphs (a) to (p), characterised in that
its storage stability is prolonged by at least 10, 20, 50, 100 or 150 % in comparison

with a corresponding silane-free fixing mortar at 120°C.

The following Examples serve to illustrate the invention but do not limit the scope
thereof. Proportions are given in % by weight, based on the total mass of the

components of the total composition forming the liquid/paste-form portions.



Tensil e strength [ MPa] El ongation at break [9%4 Conpressive strength [ MPa]

3.7 16.3 0.6 63, Exanples 4 - 7: Fur. her fixing norta '
additive &’&%’ﬂﬂ??ésgt o the invention: 12;e si l ane grgnent | onggﬂlﬁrﬁ%'llg%@&gl Ibglngw
was added to the injection synthetic nortar systemnentioned in Exanple 1

I n conponent (A), in each case in a proportlon by wei ght of 5 % by wei ght,
based on EksmpletiaComphis : jlane\nddiiive #q@prding to the invention):

Here a two-component injection synthetic mortar system (product number FISV 3608
(fischerwerke GmbH & Co. KG, Waldachtal, Germany)) having the following comp-

osition is used:

Component (A): vinyl ester resin (ethoxylated bisphenol-A-dimethacrylate), hydroxy-
propyl methacrylate, further methacrylic acid esters, phenolic inhibitors, aminic
accelerators, thixotropic agents, Portland cement, quartz sands, additives (including

dyes).

Component (B): dibenzoyl peroxide, water, thickeners, fillers (quartz sand), additives

(including dyes).

The components are subjected to an adhesion failure test, using a commercially
available two-chamber carfridge with a static mixer, in line with the conditions
described above for the use of the guidelines of the "European Organisation for
Technical Approvals" (EOTA) (2001): ETAG No. 001 November 2006 edition,
Guideline for European Technical Approval of Metal Anchors for Use in Concrete”,
Part 5: Bonded Anchors, February 2008, under 5.1.2.1 (b) and the mean value of the
adhesion failure load from five tests for M12 bolts at an anchoring depth of 85 mm is
determined. That value is 75 kN. The Young's modulus, the tensile strength, the
elongation at break and the compressive strength are determined in accordance with

the standards described in the general part, the following values being obtained:

Young's modulus | Tensile strehgth Elongation at Compressive
[GPa] [MPa] break {%] strength [MPa]
3.7 10.6 0.8 59 4

Examples 2 and 3: Fixing mortar with the silane additive according to the invention

The silane mentionad in the following Table was added to the injection synthetic
mortar system mentioned in Example 1 in component (A}, in each case in a proportion
by weight of 5% by weight, based on the total weight of components (A) and (B),

whereupon the adhesion failure loads likewise mentioned in Tabie 1 were found:



Tabl e 2 Exanpl e Additive Exanple 4 3-glycidyl oxypropyl- trinethoxysil ane

Exanpl e 5. by SfiPatdridret Noxy- silyl propylg am ne PCT/EP2010/006980
Table 1
Exampile Additive Average adhesion Change in %

failure load [kN]

Comparison None 75.0 -
Example 1
Example 2 5 % methacryloxypropyl- 101.1 +348%

trimethoxysilane

Example 3 5 % tetraethoxysilane - 83.7 +11.6 %

For the composition from Example 2 (with 5 % methacryloxypropyl-trimethoxysilane)
the Young's modulus, the tensile strength, the elongation at break and the

compressive strength are determined in accordance with the standards described in

the general part, the following values being obtained:

Young's modulus | Tensile strength Elongation at Compressive
[GPa] [MPa] break [%] strength [MPa]
3.7 16.3 06 63.9

Examples 4 - 7: Further fixing mortars with the silane additive according to the

invention:

The silane mentioned in Tabie 2 below was added to the injection synthetic mortar
system mentioned in Example 1 in component {(A), in each case in a proportion by
weight of 5 % by weight, based on the total weight of components (A) and (B):



?Ifxarrpl e 6 N-(n-butyl-3-am no- propyl-trinethoxysilane Exanple 7

- mer capt - I met hoxysi | ane Exz')6rrp' les 8 to 13: | ing a
static m S@é9@¥@72’[’7§\%- conponent fixing mortars accordi nﬁégﬁ%%gﬁﬁ]g%gt [ gn
I'n two-chanmber cartridges having a total content of 360 ml and a m xing
rati o conmponent A: conponent B of 5:1, the two chanbers are filled with
conponent TAblardd conponent B of a fixing nortar in accordance with one of
Exanples 2 to 7, and the—cartridges—gre ctiosedand packaged together with
a static mxer FIS S t¢ forimanme congonent R#lditve Exanple 14: Storage
stability of capsules

Example 4 3-giycidyloxypropyl-
trimethoxysilane

Example 5 bis(3-trimethoxy-
silylpropylyamine

Example 6 N—(n-butyl-3-arﬁino-
propyl-trimethoxysilane -

Example 7 3-mercaptopropyi-
trimethoxysilane

Examples 8 to 13: Cartridges having a static mixer and two-component fixing mortars

according to the invention

In two-chamber cartridges having a total content of 360 ml and a mixing ratio
component A : component B of 5:1, the two chambers are filled with component A and
componeht B of a fixing mortar in accordance with one of Examples 2 to 7, and the

cartridges are closed and packaged together with a static mixer FIS S to form two-

component kits.

Example 14: Storage stability of capsules

Capsules M12 are each filled with Fischer RM capsule resin (é formulation of
ethoxylated bisphenol-A-dimethacrylate, hydroxypropyl methacrylate, butanediol
dimethacrylate, aminic accelerators, phenolic inhibitors and additives) and quartz sand
and additionally with silanes and are stored at 120°C. Checks as to when gelation

occurs are made every half an hour. The results are shown in the following Table:



C?ps;JIhes :\/112 3re ea(r:]h filled wth Fischer RMcapsule resin (a fornul ation
of ethoxyl|ate i enol - A-di net hacryl.at e, hydroxypr opyl cﬁ e,

but anedi oIW(ﬁ?('rﬁjﬁwg rylate, am nic accelerators, phenoli é) In @@ﬂﬂg@g& and
addi tives) and quartz sand and additionally with silanes and are stored at
120C. Checks as to when gel ation_occurs are made every half an hour. The

results are shown in the|follow ng Tabl e: : el ation [h] fischer RM
capsule resin 10.5 fischné capsule.resin \;é\n)éﬁt{ggt@c

met hacr yl oxypropyl -tri {1 j i i ;
Dynasyl )a/m 4)6I0 pyl -trimethoxysklane G4 Ldscher gy capsule resin with 8 %

fischer RM capsule resin 64
with 8 % methacryloxy-

propyl-trimethoxysilane

fischer RM capsule resin 39
with 8 % Dynasylan 40

It is thus ascertained, surprisingly, that the storage stability is significantly increased by

- the silane additives.
Example 15: Suitability for use in static and dynamic linear cracking:

For a formulation corresponding to Example 2 above, the suitability for use in static
linear cracking (test criterion -in accordance with ETAG 01 Part 5) and in dynamic
linear cracking (test criterion in accordance with ETAG 01 Part 5) were checked using

commercially available threaded rods.

Significant improvements over the silane-free formulation in accordance with
Example 1 are obtained, in that the formulation from Example 1 does not meet the
required test criteria of ETAG 01 Part 5 in respect of tests in cracked concrete -
neither in static linear cﬁracking nor in dynamic linear cracking is the a.q of 0.8 or 0.9,
respectively, achieved, whereas the Qe required for meeting the test criteria are
achieved, for example, with a silane-containing composition in accordance with

Example 2.



39 It is thus ascertained, surprisingly, that the storage stability is

signifi cawé%/m;”ﬂﬁﬁgased by the silane pdditives. Exanpl §chapapibichgRb! 1ty
for use in s Ic and dynam c |linear ctacking: For a formulation

correspondi ng to Exanple 2 above, the suitability for use in static |linear
cracking (test criterion in accordance with ETAG 01 Part 5) and in dynamc
| i near cr&tdinpg (test criterion in accordance with ETAG 01 Part 5) were
checked using commercially avail abl e threaded rods. Significant

i nprovenents over the silane-free formulation in accordance with Exanple 1
are obt ai Aedwa-epreprnient e NBHTEOTARINSAT {iPEa ERQUBS Lasediory hdteendicat he

required E%Eniﬁ%'ﬁrﬁéhﬁatga r@I&Ge%s;Hafotr énaéadrn%smbn rhe@pb Sn iMorfarag ked

concrete - neit In static |inear cracki ng nor yham C | i near
cracki ng heles gecreviegs.othagadderied & fat ftdaghedes ansg, WB‘é'hl'T@YéH MGhRHEFYE t he
areq requidayd Bfodﬁg%bgﬂet&epmatiﬁé'lﬁ We %o@ﬁ%n@&tﬂin%&@ﬁj 8 éyhfhleﬁéf}‘é@he

with a silane-containing conposition in accordance with

Claims: basefyen Eeaprfiedihatening) NsaR AL FRAive rssiyLkdd '&ranyb‘%%@d‘a&ﬁ a

free-radi sab&%reqewda& SHBRAlGHS Rk € dnd e sicetly s8BarBie fHefefRImD skl ABoVRNCHOr i ng
nmeans in nortar in Yes or crevices, characterised in that it includes

si | anes wWHRERNgfay or may not have reactive groups capable of participating
in the polynerisation with a synthetic resin based on
free-radical - hardeni ng unsaturated reactive resins _hut do in se have

Si - bonded2hki¥ine | merias| ascendingote, claid!. GRATIEPY 1 H18b Hringledasrariy ?o?ﬁﬁ%he

above), ajhafidedebne - mﬁféls%e@whb%a@pw i 2@ 143t Irdi Bniho, GBabAmM®Er i sed
inthat it includes partly or solely as silanes one or npre si I@Ses t hat

carry no BYereaptq, ey, dﬁ@cvaﬁﬁwo a’k@@w SRPIRFCHRY @REIS, anBYdidp, 97PUBEY R4t o,

al kenyl , (eRUBLRRE¥ e Siashied hpblygadidgraiboup(s) and include at |east one
Si - bonded hydr ol ysabl e group.

3. Fixing mortar according to claim 1, characterised in that it includes as silanes partly

or solely those of formula |
IR1-X-(CHz)n-]p-Si(RB)q(L)t (h

wherein
X denotes S or NH or O or NCO or nothing; with X being nothing (= absent) when R,
denotes anhydrido;
R, denotes nothing, hydrogen, cycloalkyl, alkyl, aminoalkyl, epoxyalkyl, (meth)acryloyl,
aryl, aralkyl, acyl, heterocyclyl (especially anhydrido) or a radical of formula -[(CH)q-]p-
Si(R¥);.+(L*), wherein, in each case independently of the other radical, R™ is as
defined below for RE, L* is as defined below for L and n*, p* and t* are in each case as
defined below; with R, being hydrogen when X denotes S; with X being O when R is
epoxyalkyl or (meth)acryloyl; with R; being nothing when X denotes NCO (=
isocyanato);
R®, independently of any other, denotes an alkyl, alkenyl, arylalkyl or aryl group,
preferably alkyl or alkenyl,

- L denotes a hydrolysable radical, especially alkoxy,



3. Fixing nortar according to claim1l1, characterised in that it includes

as sil ane 1 h% y those of fgrnmula l
: : PCT/EP2010/806980
[Ri - X-(CF ﬁ)gng)q(Mt(l) wherein denotes S or NH orIO or NCO or

not hing; with X being nothing (= absent) when Rl denotes anhydrido; Rl
denot es not hi ng, hydrogen, cycloal kyl, alkyl, am noal kyl, epoxyal kyl

(met h) acr wlaoy if peesght, nhindeksndentic ol onerm%lnemiﬁcptyla p@gtpvédntawye%nﬁ? Yi do)
or a radi ﬁ?}hﬂotf 10orrrula [(CF12)n]irSi (RB*)34.(Lir, wherein, in each case
I ndependently of “the other radi cal, RB* is as defined below for RB, L* is
as defined below for L and n*, p" and t* are in each case as defined

bel ow, Wp*aeﬁﬁff ﬁ%ty&fi@cgﬁmé@ﬂaﬁ&ferb@h%t@de%tw%&gﬁe%eo when R is

epoxyal ky R1 bei ng not hi ng not es NCO (=
i socyanat q)denﬂasfrpﬁdétseﬁhc&@dtly of any other, denotes an al kyl, alkenyl,

aryl al kyl Bﬁéno‘fi‘ésy#rorﬂrﬁliﬂ »and’ ﬁg?ers@m ¥ |ﬁ‘<!léﬁéhd@rﬁﬂy%ejﬁ§!é]¥|fmrﬂ—1 gemotes a

hydrol ysa radi cal, especi d present, n*
i ndependewith %@rowﬁ@t%@t%#tﬁéﬁ@lcb’fé’r?ﬁ?ﬂ % vd3itietdgert especial Iy from
Ito 10; p denotes fromO to 3 and, if present, p* independently denotes

froml to 3;
4, lemg mortar according to any one of claims 1 to 3, characterised in that the silanes

are at least partly also those exhibiting the alpha effect.

5. Fixing mortar according to any one of claims 1 to 4, characterised in that the silanes
have partly or solely reactive groups capable of participating in the polymerisation with

a synthetic resin based on free-radical-hardening unsaturated reactive resins.

6. Fixing mortar according to any one of claims 1 to 5, characlerised in that it includes

as silanes partly or solely those of formula lll
Si(R®)ar(L) (i)

wherein RP denotes, independently of any other(s), an alkyl, alkenyl, arylaikyl or aryl
group, preferably alkyl or alkenyl,

L. denotes a hydrolysable radical, especially alkoxy,

and

t denotes from 1 to 4.

7. Fixing mortar according to any one of claims 1 to 6, characterised in that as
Si-bonded hydrolysable groups in the silanes there are present one or more selected
from halogen, ketoximate groups, amino, aminoxy, mercapto, acyloxy, aryloxy,

aralkyloxy and especially alkoxy.

8. Fixing mortar according to any one of claims 1 to 7, characterised in that it includes

water in the hardener.



g denotes fromO to 2; and t denotes from1l1l to 4 and, if present, t*

independe%égm enaLes from1l to 3, wththe proviso thatyf i g 4
and, if presen?’%)/ng (3-r) + =4. 4. Fixing nortar accoPr inszg%"?"ggﬁﬁ'f one

of claims 1 to 3, characterised in that the silanes are at |east partly
al so those exhibiting the alpha effect. 5. Fixing nortar according to any
one of cl & Fging roertat acedredingde @ny sed of plaifal ta Becharackaissd alha! pirdudgsor

sol el y reaghive @ QURsoRAPaRLAD Comealst srcABRhaNSnidhtd)NE tROLYMBARkHAN W th
8 on

a synthetic resin based ree-radi cal - hardeni ng unsaturated reactive

resins. @wcludies thefrerradigal-arrdeninn whsaturatasireasive sesin andhibe pilagess

characterised in that it includes as silanes partly or solely those of

formula Il Si(RB)4-t(lit wherein RB denotes, independently of an

ot her (s), 1@nFisinaynortaspreaiging taapy ank gf claimsal i 9-§Péiﬂﬁ§er’§?‘éfrbﬁhabﬁ/5'é’r‘ﬁyI or

ggﬁg?g!s’ . Irthoeﬂ? %ﬁ’% gﬁ%{adéw arohi s pRbf-tFiAkb:§ 8l anet @G @by pAlpyPXikoRRarte,
bis(3—trialkoxy§i|ylpropyl)amine, N-(alkyl)-3-amincpropyl-trialkoxysilane, 3-mercapto-
propyl-trialkoxysilane, or especially 3-(meth)acryloyl-oxypropyl-trialkoxysilane, alkenyl-
trialkoxysilane or tetraalkoxysilane, or alkoxy polysilicate or mixtures of two or more

thereof.

11. Fixing mortar according to any one of claims 1 to 10, characterised in that as
silane there are included partly or only 3-(meth)acryloyloxypropyl-trimethoxysilane, 3-
(meth)acryloyloxypropyl-triethoxysilane,  3-(meth)acryloyloxymethyl-trimethoxysilane,
3-(meth)acryloyloxymethyl-triethoxysilane, vinyltrimethoxysilane, vinyliriethoxysilane,
or tétraethoxysilane, tetramethoxysilane, tetrapropoxysilane, or ethyl or propyl poly-

silicate, or mixtures of two or more thereof.

12. Fixing mortar according to any one of claims 1 to 11, characterised in that as free-
radical-hardening unsaturated reactive resins there are included partly or solely one or
more selected from acrylic acid, methacrylic acid, mono-, di-, tri- or poly-(meth)-
acrylates or -methacrylates, epoxy(meth)acrylates, urethane- or urea-(methjacrylates
and unsaturated polyester resins having an unsaturated carboxylic acid component,

with or without the presence of reactive diluents.

13. Fixing mortar according to any one of claims 1 to 12, characterised in that as free-
radical-hardening unsaturated reactive resins there are included partly or solely one or

more of formula

H4C 0 0 CH,
H CH, . H
/
H,C o o) o) 0 CH,
CH, n

HO OH



7. Fixing nDrtar according to any one of clains 1 to 6, characterised in

that as Shi fydrol ysabl e groups 44n the silanes theiqmheoRoRsENt one
nore se ected ?ron1halogen, ket oxi mat e groups, am no, am noxy,

nercapto acyl oxy, aryloxy, aralkyloxy and especially al koxy. 8. Fixing

nortar according to any one of clainms 1 to 7, characterised in that it

i ncl udes waerein n detdtes hauddee greatergharFprgavg! oot that waee s1dureg of 8iffgiept one of

clainms 1 | e

port and FRIREeS PBURE FGrBRth VALY e blestntCars roBEBNRa bU e RYRTE: P e

free- rad|oanHhﬂﬁﬂgnmhgmuﬂgaﬁam@@@bbﬁﬁét@?%@Vﬁégﬁﬁﬁk&nd the silanes. 10.

Fi xi ng nng?@; ndgcording to any one of clainms 1 to 9, characterised in that

as silane there are included 3-am nopropyl-trial koxysil ane,

3-gl yci dyl oxypfopyl -tri al koxysi |l ane, bis(3-trial koxysilyl propyl)am ne,

N- (al kyl ) He nopr opyl -tri al koxysi | ane, 3-nercaptopropyl-trial koxysil ane,

or especially et h) acryl oyl - oxypropyl -tri al koxysi | ane,

al kenyl tri al kgxysi or t aaldtqxysi] ane, or al koxy polysilicate or

m xtures of two or nor o . | 1¥. FiXing nortar according to any one

of claims 1 to 10, chafact®riged i n\uh asysilane there are included

partly or only 3-(neth)acryloyl o¥fpropyl -tri hoxy$l | ane, 3-

(met h) acryl oyl oxypropyl -tri et hoxysil ane, 0O

3- (met h) acryl oyl oxynet hyl - t ri met hoxysi | ane, b CH,

3- (nmet h)acryl oyl oxynet hyl -tri et hoxysil ane, vinyltrji thoxy5|lane

vinyltriethoxysilane, or tetraethoxysilane, tetranethoxysilane,

t et rapropoxysil ane, or ethyl or propyl poly-silicate, or m xtures of two

or more tpy ﬁ&%ﬂfa n'b2b eb iR pRRGL Y g&QHQroméngetheaﬂ%uﬂﬂ%r@Fe&érathHﬁol to
11, characteri se t'hat as freeradical - hardeni ng unsaturated reactive

resi ns theqeal 4 6, Wlﬁtth@déwlmthﬂlf preferably & lapshenre orthayplues & @eglsnthep fn

acrylic a ’ &d 9-or TRAE: witthon-intdder n@bBR ¥sd BBhA§ possisie Y| at es
or -nmet ha@}e??ragz%gﬂg\ﬁ%&éscb %aﬁgr at“e”s ur;gt r?aeng- or__urea- é&iﬁ%acryl at es

and unsat @$ atrwrp\cﬁh;eewhem nwégiqwf Iﬁ*ﬁﬁﬁ'% malequesAiaying: et d luggi d

conponent 4. Egbrﬁ%nWaFéWE;b‘i'eéelﬂ?ed%yetﬁ@W&ﬂuﬂﬁ préta@blyy Bashd dretht Sotal didourfti Xi ng
to any one of clains 12, characterjsed in . hat as

nortar accor
freeradi oy wemhg ehedramacal BBEn P B AEE R IDiRA FRenS & % PraRBTtol 4l
partly or Hﬁr‘ﬂl % fmﬁ%%y WRGRt, Whetdih Mdr@ mayhey Qdditldhadﬁmtuﬂéd @nélﬂﬁ’lﬂfﬁ’fre

greater than or equal to 1, but when mxtures of dlffﬁ{ no

havi ng di fefaéfr'%tdﬂﬁeﬂiél?tfé%‘ﬁ%ﬁ dros dueift- Slird ey O rRAY-EBE EH?S ![ gcﬁl‘f 8Pmul a,

non-i nt egRLqrbkERET Enthfachlists PRI 4 BydRéxyBroppRiinetRjausiaté nebeticstoxyalkyl
(meth)acrylate, (meth)acrylic acid methyit ester, 1,4-butanediol di(meth)acrylate, 1,2-
ethanediol di(meth)acrylate, diethyl giycol di{meth)acrylate, trimethylolpropane
triimeth)acrylate, polyethylene glycol diimeth)acrylate; styrene, a-methy! styrene, vinyl
toluene, tert-butyl styrene and divinyl benzene, or mixtures of two or more thereof, in a

proportion by weight, based on the total amount by weight of the free-radical-

hardening reactive resins, of from 0 to 90 % by weight.

14. Fixing mortar according to any one of claims 1 to 13, characterised in that it is a
two-component system, especially in the form of a two-chamber cartridge without or

with a static mixer or a two-chamber capsule.

15. Use of a fixing mortar according to any one of claims 1 to 14 for embedding

anchoring means in mortar in holes or crevices, in which the fixing mortar and an



of formula /CH2 H2C wherein a and b each independently of the other denote
a nunber gr n or equal to O, h the proviso t y at

| east oneggfﬁ®ge 3ques is greater thg%go preferably bgﬁﬁﬂegﬁﬁﬁﬁé%glng 1
or nore, with non-integer nunbers al so being possible as a nean val ue when
m xtures of different nolecules having different a and b values are '
present amdchwrieg mesne seaintgdused inte 4 belgLarerevineednsk i fiying wEIta iHFAUSER t ot al
anount by(yﬁhght of the free-radical -hardening unsaturated reactive
resins, in a proportion of from210 to 100% by wei ght, wherein there may be
addltlonally i ncl uded one or nore reactive diluents selected from nono-,

di-, tri- P&JeXS(JF% 68%@r&%ddmgcan%ruhdcmmrﬂéwlm&mtmﬁ@éyloat es,
yl

such as hydroxyprop met h)acryl ate, acetacet oxyal kyl %neth)acr I te
(et h) acr pleviseacihdvhieh Ayixingsmenitar accatding Ena ene af ¢aEtsh &R 19 inteed

et hanedi of, %b&&ﬁ%%@ﬁérﬂg%@anﬁrﬁ%ar Ot Cidingd o et Bh@%h)’é%&mg means
trlnethylo propane tri )acryl ate polﬁgth yl ene g

di (et h) abeipy aﬁ@dugeqnnmholaq&éﬁwﬁle apehfhe REng (roRs! bq"aﬂ %ﬁ@d 19 €Y. put yI
styrene and divinyl benzene, or m xtures of two or nore thereof, in a

proportion bé wei ght, based on the total anount by weight of the
free-radi 62l Hee.cReppeigi ecssrdingta elainhd5, of a fixipenee a@@PFWSJO\ﬁé'MWF of 14,

Fi Xi ng MOLLahe 3GEOUNPSnibBd@RY aPBSory MkahdTh rhoftar, ich exalnpleadrRinerilyi n
that it is a two-conponent system _especially in t he forn18f a two- chamber

cart ri dgeavpilehlguthresdedi reds, a‘“stf'%tt?'bg"?ﬁ %%'?e ch‘ata'Sttﬁéaé' HAAERAEE H0ETEE O 15,
Use of a hirePBoDEdrFet@eERidMgadkingany one of clains 1 to 14 for
enmbeddi ng anchoring neans in nortar in holes or crevices, in which the
fixing nortar and an anchoring nmeans are introduced into a hole or
crevice and the fixing nortar is caused to cure. 16. Process or nethod
for enbeddi ng anchoring elenments in nortar in holes or crevices, in which
a fixing nortar according to any one of clains 1 to 14 is used for
enbeddi ng anchoring neans in nortar, the fixing nortar and an anchoring
means being introduced into a hole or crevice and the fixing nortar being
caused to cure. 17. Use, especially according to claim115, of a fixing
nortar according to any one of clains 1 to 14 for enbeddi ng anchori ng
means in nortar, for exanple commercially avail able threaded rods, in the
tension zone, that is to say in cracked concrete or, furthernore, concrete
at risk of cracking.



