WO 2011/072802PCT/EP2010/007267 - 1 - Description Anchor sleeve The invention relates to an

anchor sleevgy{sdixjpgén anchor rod with a curable composition in a hole ipgn.angharag.substrate,
having the features of the preamble of claim 1. In adgdition, the invention relates to a fixing
arrangement having the anchor sleeve, having the features of the preamble of claim 13 and to a
method of fixing an 5 anchor rod with the anchor sleeve, having the features of the preamble of claim
15. The anchoring substrate is, for example, a brick or concrete wall, ceiling, beam, joist or the like of a
building. The hole can, for example, have beenpgkitlgehtifiat is to say can be a drilled hole, or it can
have been made by a suitable core or the like during the casting of concrete. The curable composition
can be an adhesive, a resin or a mortar; 10 in the case of mortar, in addition to cement mortar,
synthetic resin mortars especially come into chnshiet slkgverhe curable composition can have one or
more components. The list is not exhaustive. After curing, the curable composition is also referred to
as the cured composition. The anchor rod can be, for example, a threaded rod or a DYWIDAG bar.

This list is likeWfsd" MBPRRM SR18IRR 1A Lp UG YndieS FolPhdiRG, 33 #BERPARLINBRIF URREMber of
cones which avenpusitioal iwdhholedramo trehanugarebatrateg édvime taél éxdhueesththasdbmbiaelf provided

per se. butis ala nohxeluie. BislesneRtiabeconanas amaaehsangs, the fing of an

anchor rod with a curable composition in a hole in an anchoring subStrate Is alsor to as

chemical anchi§akg. Bty thealeeiwesiehthifyRRAnRID e Sl 6837 M IBededrPhfiviReradd having,
as expansiongpedyr fodunithehofsohes seanrgedang Scfdbethef mealheatheiéast efawmhich cones is

o o crmasiarl e san i sarRe Disadod B SRS ARG RO SIS ©

. eve from which rea ortion rojects. Inthe region ofthe cones,
the expansiot§ldkgchadetninsierienals sRiloR @EXIge hRYE heenaiBirthitbptizii GRpREFEmMent of

the anchor rogdrstapieunmilsion flearandiis Basinaies BXRABGEHIE exRaBSIAE Meaying Be

expansibility of the expansion sl gve isa{%rovided bg Ion%ituqi)nal sloég. If the hole in Whichr;he
: casiing 9 canr%eb e curable composition tan be an a RSive. 2 [pSin or a morar ,
expansion sleéve is anchored becomes Wider, for example as a result’of cracks being formed in 30the

anchdfing sulistizesasee drohdanod, aghidinrsithranrentoneimtasi e pitbetic kedlispraciacs weoecially
2011/072802R6n{ 4GRS QLALUL 26 B BURBRIHRESIRRYERAGSXPBRIDERRoPEEMRILREIRE. The

‘further expansion of an anchor sleeve in the event of a holes becoming%\i/vjder is also referred to as

"follow-up expHifsltih’s RefHeXRALE? of WElb RN HER QRS FRRPAREDHE AL IR M Riggests a
hole of relativiy langsd diampositionwiiieh dnehex paalsicam shex Vier sshirethBuU sintfre it pogiter camposition

oran adhesivgwwﬁg bar. This fist is likewise not exhaustive. A special anchor rod having, as
15 expansion body, a number of cones which are integral with one another and are
arranged one after the other axially is not provided per se, but is also not exciuded.
Strictly speaking, the cones are truncated cones. The fixing of an anchor rod with a
curable composition in a hole in an anchoring substrate is also referred to as chemical
anchoring.
20
German Offeniegungsschrift DE 38 31 683 A1 discloses an anchor rod having, as
expansion body, a number of cones arranged one after the other axially, the iast of
which cones is adjoined by a smooth-walled shank and then by a threaded portion. On
the anchor rod there is arranged an expansion sleeve from which the threaded portion
25 projects. in the region of the cones, the expansion sleeve has complementary holiow
cones, so that, in the event of axial dispiacement of the anchor rod in the expansion
sieeve, the anchor rod expands the expansion sleeve. The expansibility of the
expansion sleeve is provided by longitudinal slots. If the hole in which the expansion
sleeve is anchored becomes wider, for exampie as a result of cracks being formed in

30 the anchoring substrate, the anchor rod, when subjected to tensile stress, is displaced



International patent application WO 2005/124163 Al discloses, as anchor rod, a threaded rod which is

arranged in a‘g}@%q% geve. The anchor sleeve is perforated, the holes fo @i?g i allowing
passage of a mortar. The anchor sleeve has the 1Q purpose of holding the r%]or ar?ﬁﬁé&w é']s in the

anchoring substrate in the region of the anchor rod and of counteracting loss of mortar into the
cavities, so that sufficient mortar remains for fixing the anchor rod in the anchoring substrate outside
the cavities. Antiodnghenisieeresahdvixgaraisittbs alesver kxthep|@hpeiddhatcekbackismand hollow

blocks. 15 The, grgblesa e fheninyeatios i§ﬁen@g%@é&rﬂﬁb%wrﬁgigﬂoam&?éﬁse%ﬂ@ﬁ% an

anchor rod with a curable coinOosition in a hale in an anchoring substrate, which anchor sleeve

exhibits folloWREERandbARES . 0FRRIE AHERTTY s8HRStr decIRsingTieniRaungEsshet by the
features of claimgestsl3 ani k5. rélatanclmys|e@meaecandivigdo the sxrantion Raen itsfgter side at

least gne exp%ﬁéog M@&%gv 'ﬁk’bééﬁ&‘? JP &I?%géygénﬁbqggction of the anchor sleeve - runs from
the

inside to outside.”In other words, the spacing o expansion surface from a longitudinal centre axis
of the anchor sleeve increases in the longitudinal direction of 25 the anchor sleeve. For fixing, the

anchor rod isiaangeddn gacanciphicaeyevandibesaEhm sigevaissiossanord sadher hele ia the
anchoring supstrate, it also.being po it%‘l| for the anchor sleeve to be arranged in the hole jn the
anchoring sug]srt?g{‘gqifsoésawc'f qar!%h%rgﬁ %F}gé ﬂ?é:rﬁ (r)%%egr?avrﬁgee& ?ﬁqﬂresge%gﬁot? ﬁ%refgféa.lelciﬁe anchor
sleeve is fixethin tRlesa IR §RRMBAG AUAMIRDtRBSEASH R Somptaitibheaprriive sleeypnasdhs fixed in

the S%anchOEﬁ}gsy@ommr@am@msayﬂedc@u&iE§ingtﬁéeas@ﬁ@iﬁyamﬁ@mm%ti@@@ﬁ épitAe a
different curable comg sition Qr in S(i%]ec ther way, for %g%m}ﬁle scre¥iving the anchor.rod into the
[

anchor sleev@ FhY (8RS ShEBEIREASLER B85 N0 dIRY 9 tHE SRS SIR2 VB3 RHTPERD the hole
in the anchorimgrtariystraiies flee foxidetie witobr tiod antiisoanoticiinaisubiitaie tutsidedhencidiiesieeve, the

anchor sleeveyipirgrHged hateaie RahA @0%@%@%%&9@@?&9&%@@%@& gty theuagchor
sleeve and/or into the” WO 2011/072802PCT/EP2010/007267 - 3 - hole not being fixed but being

adaptable to 8%Rcumstances. If the anchor rod is subjected to axial load, the load is transmitted to
the amghor sleeve, the at least one expansion surface of which exerts an expansion pressure on the

curable compogilign, \ICHhAS ﬁ“n%‘?n e F?‘?o?ﬂ?o%@@%ﬁ%@éR&ﬁﬁiE@?a@ﬁﬁBPEé@@%P‘ﬁgﬁfﬁ'1943- The 5

expansion pressure is an outwardly directed force exerted on the cured composition by the at least
one expansioANSFacRGMIE ArfakaPieIceltPasition d0ehtRaxia2raBshaTing HRR 8t ¥é%hon is the

curable compasiien aderecexingitd idirvayeatmingibalbshiereaming wider, the expansion pressure
expands the cured composition, so that the anchor rod remains fixed, that is to say anchored, in the

anchoring substrate. The 10anchor sleeve effects follow-up expansion, so that if the hole becomes
widerdhe That problem is solved according to the invention by the features of claims 1, 13 and

15. The anchor sieeve according to the invention has on its outer side at least one
expansion surface which — seen in a longitudinal direction of the anchor sleeve — runs
from inside to outside. In other words, the spacing of the expansion surface from a
longitudinal centre axis of the anchor sieeve increases in the longitudinal direction of
25 the anchor sleeve. For fixing, the anchor rod is arranged in the anchor sleeve and the
anchor sleeve is arranged in the hole in the anchoring substrate, it also being possible
for the anchor sleeve to be arranged in the hole in the anchoring substrate first and for
the anchor rod then to be arranged in the anchor sleeve. The anchor sieeve is fixed in
the anchoring substrate with the curable composition and the anchor rod is fixed in the
30 anchor sleeve, which can be carried out using the same curable composition or using
a different curable composition or in some other way, for example by screwing the
anchor rod into the anchor sieeve. The curable composition can be introduced into the
anchor sieeve and/or into the hole in the anchoring substrate, the order in which the
anchor rod is introduced into the anchor sleeve, the anchor sieeve introduced into the

35 hole and the curable composition introduced into the anchor sieeve and/or into the



anchor rod remains fixed in the hole. The anchor sleeve can be, but need not be, expansible. It is

possible for to expand the anchor sleeve in the event of axia] stress, that is to say to
bring 15 abotl%c%?c?vl\]/%zp&}eg(pansion behaviour. It is, Rowever, provided per é’eCi‘H%{’%R‘%%’E\%m of axial
stress the anchor rod does not move in the anchor sleeve but, via the anchor sleeve, exerts an
expansion pressure on, and thus further expands, the surrounding cured composition. As a result of
the anchor sleeeenatintainghxed dyfiobeing naphptethecadid rodcooishmdeyg foltaw-anpexpestsien

behaviour peg,s5e ipa5dt wyeleipigViAe 20t falowiup RXaansiehhehaviauLin co-gRaration with the

?‘agﬁ
anchor sleeve and the surroundingﬁcured composition. The anchor sleeve is'prefera yseﬁjnr?gate, that

is to say its |E¥GATRIGN SEFBRRSIYRIFILaXeTR R SXEFBRIAMPERSEE IRk GHiaBIS RoRIRRS IS ternal
diameter, its @igies- (245 Se@daninotheesesstiry keidofdesutae AtbREr QRS GHOMES RGkCINGdar, any
reference to t ' ter | b der ing the diameter gf a circle circumscribing the
cross-gsection. gé%?%ﬁtﬁé%% ee IEn%%hggﬁ%g&iaﬁgﬁggﬁeE‘\%g%gﬁ%é%(?)ﬁgs%g ﬁgﬁui%%%?ﬁﬁ%s the
smallest interpiafitfiatlenst amrexaaRaenEleraind thoantdaslaareiinshaevrmhidantalsisesiacture,

because the aRghQirelce aRRARS 19 e PiexitedombbanXaRaSINRYIRENAIRR dhe iyeE side but

th ter side. A il h d,f le havi ' , d fter th
other axially, REACE:RER; 1k SRS 5095 E FIEEOOA 1607367 PSR Rl Extending

expansion sugfzdwdedthaeraadradikest dhatrisalaRevicanehbeed &ldhgedtenatingasahairaiéerTe which
circugscribes, g &XpREsIORMLIAGEIBHDE ISaRARive aiduieleirbindbedatinaid Rdaptwgen 1.1

and 2.5. In order to be able to eg)fe%:é the stablest possible fixing of an anchor rod with as small as
possible a hoRSRAMEEI MBS BRI SPEARPSHIy from 1.2 to 1.4. Preferably, the anchor sleeve has one
or more circumferential expansion surfaces, the expansion surface also being able to run helically

around the Ci%ﬁ&%ﬁ?%leeve can be, but need not be, expansibie. It is possible for the anchor

rod to expand the anchor sieeve in the event of axial stress, that is to say to bring

15 about foliow-up expansion behaviour. It is, however, provided per se that in the event

of axial stress the anchor rod does not move in the anchor sleeve but, via the anchor

sleeve, exerts an expansion pressure on, and thus further expands, the surrounding

cured composition. As a result of the anchor sleeve, an anchor rod, for example a

threaded rod not having follow-up expansion behaviour per se, is as it were provided

20 with follow-up expansion behaviour in co-operation with the anchor sleeve and the
surrounding cured composition.

The anchor sieeve is preferably elongate, that is to say its length corresponds to at
least twice, especially at least three ﬁmes, its largest external diameter, its cross-

25 section not necessarily being circular. If the cross-section is not circular, any reference
to the diameter is to be understood as meaning the diameter of a circle circumscribing
the cross-section. in particular, the iength of the anchor sleeve corresponds fo from 4
to 20 times the smallest internal diameter.

30 An advantage of the invention is that it is economical to manufacture, because the
anchor sieeve needs to be provided with an expansion surface not on the inner side
but on the outer side. A special anchor rod, for example having expansion cones
arranged one after the other axially, is unnecessary.



10The anchor sleeve can have, for example, a circumferential saw-tooth profile, that is to say, as it
were, expang] ut triangular profiling with mutually opposing cones is also possible. One
constructionwga%%%ﬂgéﬁ%e with the invention provi_dgg circumferential corru'ég?i%? W%Z#Ks of the
corrugation that rise in a longitudinal direction of the anchor sleeve forming the circumferential
expansion surfaces. The corrugation 15 can, as already mentioned, also run helically around the
circumferencEabi rathisaitip estaniiiog teepamnsnti caitateatshinsshapingiddhexenabonisiasns i such that
it has region H&agr" égt%)l(%}gg Q%Egé ti éﬁh& ﬁg@{bsego ansion_surfaces with, in
the event of the anc%%r sleeve's Ee{mg su E}[g’cgp(g to aijlaég stress, g{vﬁ% %}s?%:gé() the Dutwar ?l;/i %elrected

expansion prEaSRRdivhank BrRieiadmBsian S isRinRphe. 2aaAchSr asderite the ateton the

anchoring subfig@tenel tataehssssiervexirgierablydnaac pharality abexpangonssyiases npch are

arranged one aftertgrl l,%tkgetri dri'sth;% ;grn IFUQ,IHT%H rectjop of the anchor sleeve. The expansion surfaces

can be distribﬂ?emdeuni ormly or non-uni ofm y on the anchor sleeve in the 25 longitudinal direction and
optionally also in the circumferential direction. In a preferred construction, the expansion surfaces are

distributed overefatasiaNnHa brtReramEed eRgthrel dhendRchpeiaemshep dRat st exnansigp surface is
located at one end and/or.a Iat%%e% ansioq surface is located at the other end of the anchor sleeve. If

the expansiof RITRIESHIREE SR By ratifIs] Br i SFEEYETSE- e ample 30the

afore-mentioned saw-tooth profile, triangular profile or corrugation, the profiling extends over the entire

lengtfpof the apchprAleeue OB P RSVRNLILIARMBIBES circ ARIRIARY s NRBBENGLRIEQXaS o

symmetrical construction insofar as it has expansion surfaces which act in opposite directions. In the

: ) S p .
event of axial“&¥e@% fe s RBMGRSIAN SRR R AR RIFS gkl Mtk APRASIS G938 that rise
in a WO 201i/GFB80242EIE ERad) torB6d2foh-id adangitrdiaalitiréeti anventish gneigandirgraction on
the surroundi I [tign. § t.of axial Ie e direction,. the pther
expansion su%ceéﬁe%(éggfgﬁgg%&% Inﬁ'ﬂ%@@% %rﬁgc%}?s;{rﬁ%gﬁ?n%a%%%ﬁgﬁ%meg&%ﬁgﬁégn%gntion has
the advantagd @RS afiERYe SREBVROCHI? e iFBaIREA! RSPANS REISWIRES Jhe sealatisnend at the

front;ithe anchan slge\wreaiinaidmionsaducad iito Hapcamle Ane@iteehy . AMtavaraenMeisy is actually
provided, it s fol MAndaians R SXRAININ iaces haliisg Inane drection fegdygleguespond in
terms of Shape nd size to the exparyspn sur. aceS at'rise In the otner directon. For example, the
afore-mentiorrégienatba| Spp o i npatugina shregian biah seginniolosie éve expansiorrPHARRSN surfaces

10that rise in QRRASHEHERGHANSS the anchor sleeve's being subjected to axial stress, give rise to
the outwardly directed expansion pressure on the cured composition surrounding the

20 anchor sleeve in the hole in the anchoring substrate.

The anchor sleeve preferably has a plurality of expansion surfaces which are arranged
one after the other in the longitudinal direction of the anchor sleeve. The expansion
surfaces can be distributed uniformly or non-uniformly on the anchor sleeve in the

25 longitudinal direction and optionally also in the circumferential direction. In a preferred
construction, the expansion surfaces are distributed over substantially the entire length
of the anchor sieeve, so that a first expansion surface is located at one end and/or a
last expansion surface is located at the other end of the anchor sieeve. If the
expansion surfaces have been formed by profiling of the anchor sleeve, for example

30 the afore-mentioned saw-tooth profile, triangular profile or corrugation, the profiling
extends over the entire length of the anchor sleeve from one end to the other.

Preferably, the anchor sleeve is of symmetrical construction insofar as it has
expansion surfaces which act in opposite directions. in the event of axial stress in a

35 longitudinal direction of the anchor sieeve, the expansion surfaces that risein a



One construction in accordance with the invention provides at least one opening in the anchor sleeve
allowing passage. of the curable composition. If the anchor rod is introduced into the anchor sleeve
after the curagv% 2YMY8¥on, the anchor rod 15 displaces the curable compshbFPihEiEethe
openings, with the result that both the intermediate space between the anchor sleeve and the anchor
rod and the intermediate space between the anchor sleeve and the wall of the hole are well filled.
Conversely ltttmgitsﬁlﬁéﬁ@t’élﬂuﬁwéh@ﬂﬂﬁaéﬂﬁa@@m@%ﬂ@ﬂdﬁ RQURRAGREAUARREIGHER the

openings from the outaaﬁ zTnchor leeve can or eff_lam le, 20 fromgnerforated sheet

e eve Sles & |cﬁq%°S' :rec?on OWi 6p6§§§£'gsé’ PERE YFble

metal or expan ed me Sles of W e o enlhgs
composition. ﬁ‘l@e&%ﬁéﬁ@f‘gl@éﬂé%aﬁ%@fb‘éfmﬁmrw%@&amwmdﬁm iforentibre hachbe sleeve.

The Iongitudi@@bﬁtﬁt@é ther achreiRPare R exn he AtleaRRRBRAS RAAIRY Y PRSSAREGT the
curabl compgrﬁéqg Jg?#tl?n to its func ion as an 0{) |n allowing passage of the curable

comp sition QFotaﬂgECthé £\t Nyl (s[4 iRSINESST ¥atdiihReole dnacssgsiksion and
contraction of&h@oammm%vasmmaémﬂt@bdﬁd ,e)tparm’omehdm@andheradpmotvlwnf&b%anchor

rod is subjectggioigxial HiessiRrlAPHERGtRs AbiresBBREARSIERYE hftt%atsgr 980&9 ?e hole in

the anchoring substrate are facilitated if the anchor sleeve in the non- deforme state as a larger

diameter thanSRETRINA FHERGER dhat s B4R etiriidesinied i fremble BB?O?@’fﬁé"lﬁﬁ*ﬁE‘G@tlon or
curing of the dtinabléacorofivgjtionthe etaygtivdinbtreainshotJissive tbtestss anphasisle evganade of

sheet, metal, QHE%%%F @sﬁéed??é?:tn%@n anchor sleeve made of some other material, for example of

plastics. The longitudinal slot can be continuous or discontinuous or closed at one or both ends. It is
also possible for there to be a plurality of longitudinal slots 35staggered in the circumferential direction.

A longitudinal Giet isriBoctdheunderstord Wﬂ@W&%&ﬁD&BQ&éEB@&Q[@Q@%@n&@&WQ a slot
which runs at an fg relative to the Ions@%ltudlr}zi dlrectl that IS to prexa ﬁ?e hedncally or

sinuously. Thé’“z];tcn0 of the o'r?vf HdirA SR Tetative to"t:r?l nglm%? dlrecttlp)% 8 & sleeve

can change owm@ﬁngﬁﬁ? dflﬁh@BWB@%@OQ&?UGH%QWQ@@OWW the imnshdongstovides an

anchagrod wmmz&a%wﬁmﬁaﬁmrﬂ% - R Gharfogs M g asRIn@udesihgconverse
in that the anchor sleeve can be %)%%gd on @E: anchor rod or gene al%that the anchor rod is
v

introducible infSRCSIRRAoPRASE hEIR R aRIERYF SR nfHEbIE3nAL dRehor rod.
In the non-defotaegdtecstizsabeheaicbeanamnhsias e lindrite|eadrod foedeld smalledtjiiaternal

diameter than s diaEpieisoh e RIGiAE Far R0 dIRIdREBRMISH @%t@#tﬁ@qﬁeﬁéteﬁy&@re held

against one another in the longitudinal direction with a preferably limited force or are freely

displaceable rE15HE 9% RREAINGH EPAS BRI d el NS-92F RBE §@PBEétﬁ‘r?rﬁFoﬁPﬁeédfﬂ§t8"tﬁB%‘?tlled hole
or thezbu rablefommpammdtabaaﬁmyahbeea)qﬁﬁmﬂmmtmtaﬁhesanetuﬁmsi&ﬂ\ﬁerrﬁ the gratnaygsl5 sleeve

has a smaler Ll diaeler:ai s RMSIRr oL 860K 0% R ANCher lEsv.cane

introduced |nto t e hole wit he anchor ro and e an sleeve centres itself on the anchor

rod and, convéidBigheghiretateahhirrod s anehmERr\Gediie. ionaindinandaietidieiansedrdance
with the inveniiiway fyisie 3t GlerIiale oA dNBwing passage of the curable composition. In

addition to its function as an opening allowing passage of the curable composition, a
25 iongitudinai slot has the advantage that it allows or facilitates radial expansion and
contraction of the anchor sleeve. As a result, both expansion of the anchor sleeve
when the anchor rod is subjected to axial stress and contraction of the anchor sleeve
for its introduction into the hole in the anchoring substrate are facilitated if the anchor
sleeve in the non-deformed state has a larger diameter than the hole in order that it
30 can be held clamped in the hole before the introduction or curing of the curable
composition. The longifudinal slot is not limited to an anchor sleeve made of sheet
metal, but can also be present in an anchor sieeve made of some other material, for
example of plastics. The longitudinal slot can be continuous or discontinuous or closed
at one or both ends. It is also possible for there to be a plurality of longitudinail slots

35 staggered in the circumferential direction. A fongitudinal slot is aiso to be understood



end of the anchor sleeve that is at the front in the direction of introduction of the anchor sleeve into the
hole, which c‘l,g gm /ﬁlﬁment sweeps along the wall of the hole on introduction. of the anchor sleeve
into the hole. ﬁe c?eanlng element serves to clean ghe wall of the hole in oFaCeyFﬁ%B"Pgw”édhesion of
the curable composition. The 25 cleaning element can be a kind of brush or scraper. For example, it is
also possible for the front edge of the anchor sleeve to have outwardly projecting tongues as cleaning
element. Preferablyg thesicleahiciy rienmd rrisadgmckibie ftorthehdgitatient] difdbtoanthensteeve, 30 the

cleaning elerggntdgelng mauInerbARr SERBIRIPRrNefLgRE 6N OTNGanRRCLSISENE L 5aRee

detached from the anchar sleeve a$ a result of the anchor rod's piercing the anchor sleeve. Preferably,
the cleaning ERHEAPRLETEBRTPHER BICERh NG SRELIBNBE M HiReBRIbuoldbarsiatby means of the

anchor rod the cleaning element can be pushed as far as the base of the hole, or at least further into

the hgle th 1/0 IEP 0. 4 IS | in ogder to cl th
wall O the nefth e AR ST R o e of BRERr SRl T rod One

construction iRs§E@bie drcetRtARFROTSIERR NGB SORTHURIO M AlEINSludee thascanueisavard

indentation wihightie isreReagIRERNEAT BoiGEREEG/NBagRRIRI bR AP IR a0 gR:He anchor
rod is being insgrted. ar téas.Bieer.‘wn{ns rte% ri‘n%% Ethgi anvchorrsleeve. Th]e iqﬁentati n can be, for example,
one or more b&ads projecting inwards from the anchor sleeve, Which beads 2Smiar/38 et or the
like, engage imefitabiamplbeatshaadog théhgnudodeserredraietadhsciaher aleeivercele daweon the

anchpy 10 rodingiiae dpRaBHinalHEIRGIPREBAH eRavetseMalPtholddhrBPeRtHe addRdhR@nghor sleeve.

It can be necessary or at least %dvant eous for the anchor sleeve to be held on the anchor rod in the

longitudinal diPEEHER iATGARE: BhE oG ARNTANILRIESHE ZRRHET LIB8AN RS Re A6t 458 anchor
rod when the langhafisibdirediias wikhrgepreferabinllidiétattferchan dhe ikeinateplatdabibokiaineg the

anchor sleeveqs faus,GAMARIoHS 1L e PRke RdhE.FBse P AVIREAdRAHB IRl R Gk Sleeve

holds the anchor rod in the hole when the anchor sSleeve is held clamped in the hole and the anchor
rod is held in BYEARISCHRIPRASERD 1R NALYSHHEED IBtoRHRE SINASPR IR PR ol B8RRI state to
taperiwardssizreenss aathdlaittertaptsadenthbhissatmaier (sthalleriiontenjahdianzater than the

anchor rod and s, eld ORdhi 3ok 1Rt IhiRRGIYREl Aadieeien-cHhe fing aeggement
according to the invention having the features of claim 13 has an anchor rod which'is arranged in an
anchor sleeve'8PWSCRIMEEE dSEH IR BVENTHE G AEHO FRTVETREY. S8BT R ' #ie ietketedichoring
substrate. Thermehelgsg is fixed 25 in the anchor sleeve with a cured composition and the anchor
sleeve is fixed in the hole in the anchoring substrate preferably with the same cured composition or
with some other cured composition, the cured composition being the curable composition after curing.
The @fchor slPeeechasinimien inasicoriaeseaisidresimvanictcuonisies amranivgielemenhetdbent of the

anchor rod's Re{RcLBYRICaIRMIP FEBSHRRSIWRICHS front in the direction of introduction of the
anchor sieeve into the hole, which cleaning element sweeps along the wall of the hole

on introduction of the anchor sieeve intoc the hole. The cleaning element serves to

clean the wall of the hole in order to improve adhesion of the curable composition. The

25 cleaning element can be a kind of brush or scraper. For example, it is also possible for

the front edge of the anchor sleeve to have outwardly projecting tongues as cleaning

element.

Preferably, the cleaning element is detachable from the front end of the anchor sleeve,
30 the cleaning element being mounted, for example, on the front end of the anchor
sleeve. It can be detached from the anchor sleeve as a result of the anchor rod's
piercing the anchor sieeve. Preferably, the cleaning element has a blind bore or simiar
receptacie for the anchor rod, so that by means of the anchor rod the cleaning element

can be pushed as far as the base of the hole, or at least further into the hole than the



30 transmitted to the anchor sleeve via the cured composition, exerts an expansion pressure on the

cured compogigaRsFagnding the anchor sleeve and thus, if the hole becoggspuidefnfosexample as
a result of cracks being formed in the anchoring subgtrate, effects follow-up expansion of the cured

composition surrounding the anchor sleeve. As a result, the anchor rod remains fixed in the anchoring
substrate WO 2011/072802PCT/EP2010/007267 - 8 - even if the hole becomes wider. The anchor
sleeve is condhtisieslervacedrianie aer dpisambie whthef dratmiemirissuonesesasmrfvothdescribed

above. The fixiEghing 2naREAeHR Bererd sstipdhmuentnthisr psavided especially also for a 5 cracked
anchoring substrate or for fixing the anchor rod in an anchoring substrate where crack formation is

possible. In the event of tensile stress being exerted on the anchoring substrate transversely with
respect to thédinelecnstivetionsve asely daitice agpethadriventivackiovissis thetdiok anohoingdave tas hole, will

resultgn openiRgifARe iRERALABA WiHeNIRTiRThgRpRRY e{aruﬁe% Ao YN GHMEXP AR R Pehaviour

described, the 10 fixing arrangement according to the invention also has ood hold in a hole that is

becoming Wlﬂcmbf%w‘@tm ﬁ?ﬁﬂf%{f?ﬁd@é’fﬁ'@ﬂt'Eﬁ%’l‘ﬁfé&l@’ﬁﬁ@ﬁ%éﬂqﬁ%‘ﬂ@éhﬁuﬁ% in the
event of the aheher. Mictsidsn@itubeotdokidexaistpiss, dhe curedre rupts itifeitiexpansled by the

expansion el dhengn sl SGHR AT b cnRiAT S aulerdhasasL hsaual oghe hole.

The crack running into the hole can 15pass through the drilled hole; it is also pos for a plurality of
cracks to run $XEPRE: A iTEeRARE tPFRNAIGh RS é'é&fﬂﬂh&’tﬁ"ﬂé'?ﬁ\%ﬁ"@ﬁ HaSrePthEeaRGReE of claim
14 has been daswml@mﬂemtmm&r@m&dpdhﬁmprmle@mmdmadwa@ iargeaesment. The 20

anchor rod s ilzoduged o e anchor ssqye.pd I ANChr siSBLe I Qicad Y0 fig hole in the

anchoring substrate and the cura OMmposItion 1s mtro%l"ce Into t\éue anc or s eeve anﬁ?or into the

hole, the ordéﬂwﬁﬁaéﬁﬁ@@'pé@ﬁ'@d%é@éﬁ%@hﬁ%@c@ﬁ‘elTbﬂﬁi@ff thdmaliedadtibdieg tbehe
invention proygesoihaésbe nelatie ﬂe@pﬁ&m heRBERY WRavenis mgome.@@nm@ dherede is

approximately twice 25 de anc I ev lon The rrod is ush d through the
anchor sleeve)é\% Iﬁc)?jgn}%t%r t?%?% gr?(%%rers eﬁ\/‘eﬁ f% % |S°:5t%ﬁevﬁo?1fg nstﬁea@ﬁg tion of

introdéction ointheedieigdn dheetaséntd eerhehs mahmumebymhmwmahemrtrmapmwc@from the
front end of thg Blachek IBEMaHRCLRSIBO JEeater thal tgrasaauRtRY Nduch-hedriliesdiolsis deeper

than the anchor sleeve is long. On 30 introduction,of the anchor rod into the hole, the anchaor rod

displaces the %ﬁ'%ﬁl@@&ﬂ%lﬁ@ﬁvﬁre‘&ﬂﬁlﬂw iRaHbledaniiG ACnREIRIsRE g‘ﬁﬂ%f‘%?%@ﬁ?ston SO
that, in a gap #tateetd tdpearpuwaddtherenehdr sodhdh ectimalhpaechpodittdred ansriadiek tonaieds) the mouth

of the hol& in ﬁwé?ﬁ&tkﬁ%@é?&oﬁ\'&% Eﬂégé% QUSSR RAHCHP AT I AP R ryBigimediate
nc sleeve and the

space between the a anchor rod is not 35filled with the curable composition, the
curaifie comp8ER[RAIso enters the anchor

The fixing arrangement according to the invention having the features of claim 13 has
an anchor rod which is arranged in an anchor sieeve of the kind described above. The
anchor sleeve is arranged in a hoie in the anchoring substrate. The anchor rod is fixed
25 in the anchor sleeve with a cured composition and the anchor sleeve is fixed in the
hole in the anchoring substrate preferably with the same cured composition or with
some other cured composition, the cured composition being the curable composition
after curing. The anchor sieeve has the at ieast one expansion surface described
above which, in the event of the anchor rod's being subjected to axial stress which is
30 transmitted to the anchor sleeve via the cured composition, exerts an expansion
pressure on the cured composition surrounding the anchor sleeve and thus, if the hole
becomes wider, for example as a result of cracks being formed in the anchoring
substrate, effects follow-up expansion of the cured composition surrounding the

anchor sleeve. As a result, the anchor rod remains fixed in the anchoring substrate



WO 2011/072802PCT/EP2010/007267 - 9 - sleeve and fills the intermediate space between the

anchor sleevwgn{mﬁgb%hor rod. With this form of the method according to the invention, the gap
between the anchor sleeve and the anchor rod and_tgg gap between the hoEHHEP L 889%3r sleeve
and the anchor rod are well filled with curable composition. The anchor sleeve can be 5 introduced into
the hole and the anchor rod then pushed through, or the anchor rod is pushed through the anchor
sleeve and thevandhterbdighmrontesduded iTite trechotesiwithet e conetrocieke avacEaitahie ¢mmposition

can be intrOd‘dﬁ%dojﬂt%r@_ fqggiplaﬂ{bgtﬁﬁ]\é%get{fgﬁ tnﬁlmﬁ]&%@gﬁ&gu&t&%_through the anchor sleeve.

10The invention is cribed in greater detail below wit erence to exemplary embodiments shown
in the drawing, wherein Figures 1 and 2are axial sections through two fixing arrangements having
anchor sleevernin dengraeacsewih: theckreryien tasdrlertionrRsprdadesheypdifiareaisonstnictions at
one enpd of the anchor sleeve in rdance with the inventign. The anchor sleeve 1 according to the
inventllgon shogvr% ?ﬁglgcl)gaﬁ%iﬂ? rﬁgégé r?)gr‘n(_%%of)e;r (')?gtg% shee %é?gl Peflt tg%%ﬂﬁﬂégs H,aﬁﬁe anchor
sleeve 1. TheVdiftRGI atsdoBMRiiESIS PRAFIBIS: &1 herydataitianstssiseaiobei®y Seentethathegitudinal

direction of thgraRehAy slerveatd Hhcerbgatianfedhay e isinaneddatiaadanksy Ainrisipo flanks,
the distance otft e wall of th?}anchcl{ sleeve 1 from |t%$?ng%1¢d|nal centre axis increases; the rising
{f 55

flanks of the CSriUgSRSHs '8t the A AN 98, CERME I AREMESAHER A e aRds 3. Holes
4 in the perfoniigehisigeet thetadioBy wittck ticthe dotiowier \extassinade fiavowpaesndised, athewing

passage of a ﬁ%@ﬁ%@&@é&ﬁ%&&mﬁ? ?orwwe%be&génga%fdéﬁsoowﬂr%eg fagetmetal to form

the anchor sleeve 1, the anchor sleeve 1 has a continuous longitudinal slot 6 which likewise forms an

opening 5 allRAFY RSO N i r Sl BHRH ATERIEMN LY Fhertsaly RRRRAmE M s dtieal
diameter D tobhe asealieshe deznabiiametehdindb resien sfbjb etekpasian srefaceseSciadd37.

compaosition is expanded by the expansion surfaces of the anchor sieeve and thereby
pressed outwards against the wall of the hole. The crack running into the hole can

15 pass through the drilied hole; it is also possible for a piurality of cracks to run into the
drilied hole.

The method according to the invention having the features of claim 14 has been
described above with reference to the anchor sleeve and the fixing arrangement. The

20 anchor rod is introduced into the anchor sleeve and the anchor sleeve is introduced
into the hole in the anchoring substrate and the curable composition is introduced into

the anchor sieeve and/or into the hole, the order not being specified and can be

varied. One form of the method according to the invention provides that the hole is

deeper than the anchor sleeve is long, for example the hole is approximately twice as

25 deep as the anchor sleeve is long. The anchor rod is pushed through the anchor
sleeve and projects out of the anchor sieeve at the end that is at the front in the

direction of introduction of the anchor sleeve into the hole, the amount by which the

anchor rod projects from the front end of the anchor sleeve not being greater than the

amount by which the drilled hole is deeper than the anchor sieeve is long. On

30 introduction of the anchor rod into the hole, the anchor rod displaces the curabie
- composition previously introduced into the hole in a similar way {o a piston so that, in a

gap in the hoie around the anchor rod, the curabie composition flows back towards the

mouth of the hole in a direction opposite to the direction of infroduction of the anchor

rod. If an intermediate space between the anchor sleeve and the anchor rod is not

35 filled with the curable composition, the curable composition aiso enters the anchor



WO 2011/072802PCT/EP2010/007267 - 10 - the smallest internal diameter of the anchor sleeve 1, so

that the anchggragl feambe inserted into the anchor sleeve 1 or, converse%%%ﬁlfbggﬁlpeve 1 can
pushed onto the anchor rod 7. 5The length of the agchor sleeve 1 corresponds to approximately 4.5

times the smallest internal diameter and 3 times the maximum external diameter of the anchor sleeve -
1. To fix the anchor rod 7 in a hole 8, for example a drilled hole, in an anchoring substrate 9 made, for .
example, of ERYRERCAS AP iBpENEsiate SRAFRIBEIRRD B Bheiivsieleewmantéheuratiiercorhposition 10

is introducedyiio the faie & theereitnallactoranyresh® hleneaR, IR iEpduaREArpIdatLHRgaNchor
sleeve 1 or can be intcriotg‘uced Lnto hde hol?hS befortgaemee%n&go IeevI j’? The curable composition 10

t
eeve and the anchor. roa and ?ﬁ@%ﬂrélﬁ%"&ﬂﬂ%osition 10

can be introducéd using an |njecflon nozzlee(‘rﬂﬂpshown ora sﬁﬁlc i
is preferably igr@socedroe girming'afiine balber aiehetmBoTitienarititornotio7 sdaeertad ingo the

ancher sleeviiotltaa Pebende HseasldItieafchdSraisHaciBostig tHaIR CoROsiHigR LR FR that the
curable compositio ﬁ’? both passes thsrsiu%h the o&e%ﬁg 5 in the anchor sleeve 1 and flows, in a
direction opp%%#éeigt QU BRANSPIFRER BPEhE S AREPTIA N iRt RethBtRNtRR fRiehole 8. The
curable com mskiﬁbﬂ mmmamsah@ ot sfithecholbeBiiiattiuinsidetaticeaanside sheanchor
sleeve 1, thapigdQ ﬁ?é/dhg{?é!ﬁ%@‘%aﬁg&@}?tﬂﬂ h afdhadidedtBoth between 20 the anchor sleeve 1

and the anchor rod 7 and between the anchor sleeve 1 and the wall 11 of the hole 8. In addition, the
curable composition 10 is also displaced in the direction of the base of the hole 8. Overall there is
obtaited goothanéheertiptetis fillisgrifedheiralesBisurtatuidibgithe anchesfalesye lbasdeaipary

intermediate fﬁ’%%*ﬁ‘%%e%ﬁ‘ﬁ{f‘ﬁ@éaﬂ@@/%@% the anchor rod 7. The amount of curable

composition sucht '8 and the interior of the anchor sleeve 1 surrounding the
anchor rod 7 completely from the base to the mouth of the hole 8, with any excess curable

composition Hyessapagrom tharBolx@iardmiciiomiRe@nches sirege drahtimraaudthhaliiee hole 8.

Once the composition 10 has curéalg ht(glres%réc\:lhorE nr%% c7°|i_ f;]xceed |Rht teeQOI%n ."i)rrl1 ,th% danchoring substrate
9, this also being referred to as anc%oring or 30chemica ancl%vorlng of 1he BneROr rod 7 in the

anchdring substrate 9. The curable composition 10 is, for example, a mortar, especially a synthetic
resin mortar g, R mortar, thabip HHarnR BREHRIR GeHIILAYHIRIaNHhaH3Y HBEYC Fesin

mortar. The curable composition 10 or the mortar can have one or more WO

2011/072802PCT/EP2010/007 262 P2 iR HERIVAREP ~uring, the curable composition 10 can
also be referred to as the cured composition 10.

The anchor sieeve 1 according to the invention shown in Figure 1 is made from

20 perforated sheet metal bent to form a sleeve, the anchor sieeve 1. The anchor sleeve
1 has a number of circumferential corrugations 2. Seen in a longitudinal direction of
the anchor sieeve 1, the corrugations 2 have rising and falling flanks. At the rising
flanks, the distance of the wall of the anchor sleeve 1 from its jongitudinal centre axis
increases; the rising flanks of the corrugations 2 of the anchor sleeve 1 form

25 circumferential expansion surfaces 3. Holes 4 in the perforated sheet metal from which
the anchor sleeve 1 is made form openings 5 allowing passage of a curable
composition 10. As a result of the bending of the perforated sheet metal to form the
anchor sieeve 1, the anchor sleeve 1 has a continuous longitudinal slot 6 which
likewise forms an opening 5 allowing passage of the curable composition 10.

30
The ratio of the largest external diameter D to the smallest external diameter d in the
region of the expansion surfaces 3 is 1.37.

An anchor red 7 is arranged in the anchor sleeve 1. In the exemplary embodiment, a

35 threaded rod is used as anchor rod 7. The diameter of the anchor rod 7 is smalier than



After curing, the curable or cured composition 10 joins the anchor sleeve 1 to the 5 anchor rod 7, an
axial force beygmgianstapsed from the anchor rod 7 to the anchor sleeve 1. Tengile, siress.exerted on
the anchor rod 7 in a direction away from the anchagng substrate 9 is transmitted to the anchor sleeve
1. In the event of such tensile stress, the expansion surfaces 3, by virtue of their rising in the
longitudinal direction of the anchor sleeve 1, exert an expansion pressure on the cured 10 composition

10 surroundith§ gTBageshipicsnab dametOblsaPRIGIPHESYE d SR aiUigRTNNel eactddcur &e exerted on

the cured comgatiiantd hslsreHotin:aer anchonviesip, ey sp@asrion siniacgnad githe anchor

sleeve 1 in tr%ﬁeeve%g);gﬁrfile stress. The expansion pressure presses the cured composition 10
outwards againsaﬂﬁe wall 11 of the hole 8, thus improving the hold of the anchor sleeve 1 and together

15 therewith of the anchor rod 7 in the hole Bin the anchoring substrate 9. In the event of the hole 8

becoming wiggg Mo BMREASRCOBEREIYRRFR S GHaskKS Qﬁmgxfﬁmw&tmﬁmog'mag&bstfate 9

the expansion pressétfire exerted léy the anchor sleeve 1 on the surrounding cured composition 10 in

the event of {BFEIR' GIAMFATSHRRS ARpn08 MBXIND BEmPEBLHiBMetsT fidNe ANERYAISS¥Ridn 10
surrounding ffee Bndheraicewe @0 beirgrelpdhdid iexacguedandetedthtie widemiagabbtitg hole, so

that the anchoryad ¢ Withie ma%ﬁ?df%e éoﬁ%f@?é?ﬁuém@daéé‘e%ﬁm'%tﬁoi&hﬁ%% JnghRLng

substrate 9. The expansion of the cured composition 10 surrounding the anchor sleeve 1 in the event
of the hole 8 BRIBINHY WigeFiEaRieosMRREHAD A8 RilBlirtpcedpalsihs: ol BinEeIRaRle description
of Figorres 2 tompekstioants canespotrdigds thaseyinthigareiohaekeengbwnibersansaegference

numerals, angd refere i ition t esCHptio [ n Figure 2, the sheet
metal from w_qltcohfﬁ%e%%%r%?%%geyeﬁi%g?fggér% I%é’?hism%%aﬁ%%s%ﬁ%’ﬁ&aﬁg lf't))ncggl?u ihal slot 6
as an openintjEPaHEAINESHIE: HY NSRS CIREBRe COPhFSVIGH £O. A\SHiIFifUNer1, The &HEHde sleeve 1

in Figure 2 hagmppsagatian d0yasdrmBRiFareneky thegitankg et whiichdemarthreexprnsionrurfaces 3.
The anchor sIeeKe lis mmetrlrctal it poa%jeseen in one qllreqtl%nthaelt%rga}tg’lyhrlesg ﬁnd faclillt}g flanks. In

the event of tﬂréca?ﬁ:ﬁ%? dId Vs b%clln'a su ecﬁgg]%asméal StresSinone |rec{|on, he'9sfEhKs of the

corrutfation 2diepiericg theperatve cvrpistiothapinaithe sukkiesanpesiiad 10 both passes
2011/072802ftoligrR4O LREMHEOT in 18e dHEnEN SRINE X EHF HERS, IIh BairRROS Bp piseliRNme flanks

of the corrugation 2 that rise jn th posjte direction form the expansion surfaces 3. The anchor
Gleove 1 can DEHEBALUERFTHRS B AT S b TR B AR e BB GERAo! the
anchor slee\_/@dmmsil_ioe Hﬁlél_élmiﬂomedwﬂbaglmmrabfhihér_m%&we{ﬁh ongid® Bhd zmtﬂim_ gteeve 1 has
its smallest injarag} djameter {Rdhg LN ARG SRUNEANANROIARSIR $RYa Rrdacajiens where the

corrugation 2 is directed inwards. The smallest internal diameter of the anchor sleeve 1 is larger than
the d"r?Qmeter HRe RS 7 286 el ah i 8B ReW R PR IR HES R0 tRELHEor sleeve
1.10 The smwﬁsﬂndselthalrdimaetm aﬂdmeramﬁé@umednmiamﬂmeisbwm ihighen any case
smaller than lp.diameishotiie apehontads” Mhsh IRAnTgLalRRYe bars Reg R e Into the
hole 8 and possibly compressed as a resuelt. Theanchor fod 71s't us%u jected to a certain"clamping

action in the ai¢heMslecysurromneing Erp ABRIGT S!S RS taNdrgb snaRiemarigiaiehse flaMepRaks of the

corrugations, hakiscHdr sieeve 1 and the anchor rod 7. The amount of curable composition 10 is
25 such that it fills the hole 8 and the interior of the anchor sieeve 1 surrounding the
anchor rod 7 completely from the base to the mouth of the hole 8, with any excess
curable composition 10 escaping from the hole 8 and/or from the anchor sieeve 1 at
the mouth of the hole 8 Once the composition 10 has cured, the anchor rod 7 is fixed
in the hole 8 in the anchoring substrate @, this also being referred to as anchoring or

30 chemical anchoring of the anchor rod 7 in the anchoring substrate ©.

The curable composition 10 is, for example, a mortar, especially a synthetic resin
mortar or a hybrid mortar, that is to say a mixture of a cement mortar and a synthetic

resin mortar. The curable composition 10 or the mortar can have one or more



15 say at the locations where the corrugation 2 is directed outwards. The largest diameter of the
anchor sleev hen the anchor sleeve 1 is located on the anchor i r than the
diameter of t&%ﬁ%%ﬁi%%%ywhich the anchor sleeve 44with the anchor rod 7 gﬁ@%@%@@&ﬂmd. As a
result, the anchor sleeve 1 is held clamped in the hole 8 in the anchoring substrate 9 and holds the
anchor rod 7 clamped therein, so 20 that overhead mounting, that is to say mounting from below in, for
example, a ceitimganeatbeafierisudezglilh e cssible. Sirerositiito dit sl i dratBés e taneh tiesleeve 1 to
open resiliently, ioythedigeagigref the anchor rod 7 and close resiliently to the diameter of the hole 8 in
the anchoring substrate 9. 25To fix the anchor rod 7 in the hole 8 in the anchoring substrate 9, the
anchor sleeve 1 and the curable composition 10 are introduced into the hole 8 in the anchoring
substrate 9, aA$teitaddengmibentoiitie ouraiée canmasition 10 jreferablabeiog sevducad mdhe region
of the pase of ole. T 9r ve.l or, I Iti e jntr d into the
hole Sé?irst. Tﬁﬁé}:r@j r?t% ?Eﬁl%rgaﬁge%eég itn%‘??ﬁéeﬁgr?c?ﬁggs gg\% %ﬁ%’%ﬁz ?ﬁég ﬂéo%e%gg?ﬁ Figure 2

the hole 8 is &RFExiMmateRpificEass FEepes MPHE SRR 1 18 Bilyetirn MepbiSBethe 1 is
arranged closgnighéfagnauisrbteof thethpientitddecnmeh i siseasimilar vayetea pistasrdisplaces
the curable composition 10, so that the curable compgsition 10 is both displaced or compacted in the
direction of thOTAEs 55 (L MAR 1 UL ESEK o YR SR 1 s Br e RORN D ween the
anchor rod 7 ditectianwelll the optisbdioRkieere (WCRzeT 1AV 2BORPEITER289WRO0TR6Ne 13iregurable
compggsition 1&hHRNERGIetNRiRBGRARS| @0y eahchias areevil i onHaeQisitien SRHdBakRN iNtg Mediate
space between the wall 11??]‘%18 hole and the anchor rod 7 and.the ?ﬁchor sle% #andﬁ]
intermediate %ﬁﬂér\g&ﬁ/é% TR RS LR e R TReCSMARSISH 7 R FRHT S Bl 2 Hle
composition 18letvis hlbp essitiensptheuBasashdofodld avithehslagishdrisldeyeveareingedithereon to
be i””OdUCedéf?&%éh?t@@ﬁ#ﬁlétb%f*bﬁé‘éﬂr@&m{rﬂe&%dlé?i?n%*siﬁ@ﬁ%f 0V tagdpRgitudinal

direction is greater than the hold of the anchor sleeve 1 in the hole 8. In that case too, the anchor rod 7

displaces the B3k thrigbeihsls fﬁ)@H%Hﬁ?[f’ﬁﬁ@tﬂ@ﬁ?é?ﬁémﬁt@r@ﬁaﬁélmééwhi@%mﬁi1 of the
hole aiBd the ahelewitodf frenshtineandibindeetieid ard tiweaHdisnm echateatspade bedweent tdfe anchor

sleeve 1 and i AQGNgTUAl A, QRN FRBRBILon L0 dasaylet e cRmAnalincay fren be

referred to as the cured composition 10, the anchor ro ixed In the anchoring Substrate 9. The

anchor rod 7 tH®3REPIEEsAdbsHaiti A 400 8XRBNEIR M RIESHEIRXRSIEd ietRX FRRBRIFIES QU &es 3 of
which that riserbigtelynertyvadtisisorgissiatian onaapkedmhatiepelionobiie Sitess ayiian

outwardly dire_ﬁ]ted exansiorg) presshre,on the %ured comggs%osn 11r %ra% ggﬁﬁgg Wc% gpgﬁleoeql%itipn

outwards agalns?t e wall 1L 6 the hole. 11the hofe éacsgimes wider, Tor e fe asa consequence of

crack3Brmatiobgititecxgpagisibit pressigacerwith hgpuitsoingurtiee Sasnsthihal gt Fidepisidstress

expands the cyigckrd SMURGOSKIRR SUEmdIinghtR_AGAARS RS Tin SR:tBAt BRIt iReYe 1 and
therewith the alnchor rod 7 rerrga'n fixed jn the anlfhoriil(% substrate 9. The ap)choyin force with which
a

the anchor rod P5sHBAMIPH S aNERBIRG SOBSPRRes idQ SHIERPIRehESFY Btk Withh of
about from 0.3=t@k 5frithe (sl Herefonegpwidenidddammpisitied thele 'Bilvw-turrsparsedirection by the
mentioned values.
25 in the following description of Figures 2 to 5, elements corresponding to those in
Figure 1 have been given the same reference numerals, and reference is additionally

made to the descriptions of Figure 1.

In Figure 2, the sheet metal from which the anchor sleeve 1 has been bent has no
30 holes, but only the longitudinal siot 6 as an opening 5 allowing passage of the curable
composition 10. As in Figure 1, the anchor sleeve 1 in Figure 2 has corrugation 2 over
its entire length, the flanks of which form the expansion surfaces 3. The anchor sieeve
1 is symmetrical; it has, seen in one direction, alternately rising and falling flanks. In
the event of the anchor sleeve 1 being subjected to axial stress in one direction, the
35 flanks of the corrugation 2 that rise in one direction form the expansion surfaces 3; in



25 Figure 3 shows a cleaning element 14 which has been inserted into one end of the anchor sleeve

1. The exem@%ﬁﬁﬁ%@e chosen is a brush 15 having a circular- dlscshaq;e(gjr {% which has
bristles projecting from one end face and which hag-on its other face a tubular projectio i that

widens conically on its outer side, so that the 30 brush 15 can be snapped into one end of the anchor
sleeve 1. The bristles of the brush 15 project outwards in such a way that on introduction of the anchor
sleeve 1 intdhhevRit @ axs) stirsspralbaeunesieldirediometie fankel dirtehadriil gatsirapditéte like from

the wall 11 qﬁé@%hﬁ@oamzm%lréét@wmm% isipassnaphan Btradugionekibe,anchyy sleeve 1.
WO 2011/072802PCT/EP201?&@312%% :é" \ﬁ/hen the a hor rod 7 is pushed through, its front end
passes into e IidHGEAGEN et f@‘?oﬂﬂt I fﬁ@tcfgﬁ?ﬁﬁﬁtérgfﬁ%\‘ﬁ“?@ ‘Ei;“}ﬁeans of the
anchor rod 7artbieobslestvd 3, iototthe tlglaréivgte b evibad grehet dily freahibeadetached from the end of the
anchgr sleeve 1 and pushed into the hole 8 as far as its base 12 in order to 5clean the wall 11 of the
hole over the entire depth of the hole 8. The cleaning element 14 can also be mounted on the end of

the anchor sIE¥/ARTIA FRRFE L ITdRdtasSdis sthatsieab Semetebritsines woushals phsiect
outwards to asrexiaiursyehathato Qlyrﬁ!ﬂﬁhlﬁwtldﬂMhQr@ﬂle BothegwiaweeR alergethewaltsll of the

10nole and ciearthe el .of he Hals: oF e dpmeleq ol 10 heseaeit 6 caribe selegisgto be

larger, so that It projects outwards beyond ean orseeve S RGY essential Tor the

cleaning elerPRENOI 406, A6y i EhRccbef §€%GW£§§"M@E@§§W§ ifde &eaansteoratieleethse part 16
coulgghave m@amaﬁééﬁrﬁ&rﬁaw@m&w 19 the Hted? aed@uldamsaﬁcsweno@&ﬁrsmqma i41 of the

hole. The base g)art 16 can ap g\nall aye rﬁé%? 0 etgn% oun %al circu ferenthall ;%%% %n?t shown).
In Figure 4, the ﬂ&g@%et Sne en 8Pt g anchor sleoeve 1S provided %n o?safh )3 ing
individual toritasckees ivhishierrvatoiiie hely §anrhrpssibhe aomgirsseBasrejeesWuiiverdstboan extent

such that, 0nraatr@%%ue@m;éefean&*aocfélsﬁvaalmfmgtba.kml@ %é%m&%@mqﬁaeawalbﬂl of the
hole and brush off an\ﬁ?adherent drill dust or the like, that is to say é/ clean the wall 11 of the hole.

The tongues 3836 138 ERBARRS TEIRER ELP“‘WF&{/ ﬁetmep&?ﬁ?n? SPIEARNSoEES P 1 which

must He at theafrahthe locations where the corrugation 2 is directed outwards. The largest diameter
of the anchor sleeve 1, at least when the anchor sleeve 1 is located on the anchor rod
7, is larger than the diameter of the hoie 8 into which the anchor sleeve 1 with the
anchor rod 7 has been introduced. As a result, the anchor sleeve 1 is heid clamped in
the hole 8 in the anchoring substrate 9 and holds the anchor rod 7 clamped therein, so
20 that overhead mounting, that is to say mounting from below in, for example, a ceiling
or a beam, is readily possible. The longitudinal slot 6 enables the anchor sieeve 1 to
open resiliently to the diameter of the anchor rod 7 and close resiliently to the diameter
of the hole 8 in the anchoring substrate 9.

25 To fix the anchor rod 7 in the hole 8 in the anchoring substrate 9, the anchor sleeve 1
and the curable composition 10 are introduced into the hole 8 in the anchoring
substrate 9, a suitable amount of the curable composition 10 preferably being
introduced in the region of the base of the hole. The anchor sleeve 1 or the curable
composition 10 can be introduced into the hole 8 first. The anchor rod 7 is introduced

30 into the anchor sieeve 1 and into the hole 8. In Figure 2 the hole 8 is approximately
twice as deep as the anchor sleeve 1 is long. The anchor sleeve 1 is arranged close to
the mouth 13 of the hole 8. The anchor rod 7, in a similar way to a piston, displaces
the curable composition 10, so that the curable composition 10 is both displaced or
compacted in the direction of the base 12 of the hole and flows back towards the

35 mouth 13 of the hole 8 between the anchor rod 7 and the wall 11 of the hole, the



25 when the anchor sleeve 1 is inserted into the hole 8. In order to prevent the anchor sleeve 1 from
being introdyggdyiliRngeng way round, tongues 18 that project obliquely oyiwaggsieamege be formed
at both ends of the anchor sleeve 1. The tongues-48,-in addition to their cleaning effect, also have the
effect of holding the anchor sleeve 1 in the hole 8, or improving the hold, before the curable
composition 10 has been 30introduced or cured. In Figure 5, an edge at one end of the anchor sleeve

has an inderft4a8§ £OMPRREIBAP Sewinmintadig Fertetiflpead 20d ireuadd spdbmrUsiEs:. plurality of
inwardly progciizg headerRdmbedostectetlébn actgaal the sinbohthe ancha slepve bdThe 35bead

20 engages th ead.of t char.rod 7. n een, WQ
2011/072803[3%}#%5%%8%?(%%6@ ?'fgg'-rﬁ ﬁﬁé}%@?ﬁﬁ% bet eo%?s?%e\%wf"/&%'%eF’eesﬁ #"§o0d hold is
achieved betfeanchs &etiols sidedevithine ther alplehenreastipnti €. | dngitlsmBapesieletion . theis also
possiple to piavide ife DRA (Ab2Ahat R &RAs g thganatinesterveelimfouBsavids thevRsdly bent

tongues instead of the beads 20 at one or both epds of the anchor sleeve 1, which S5tongues engage
the thread oF e % L0 SIS AT HE LD 0TGP BEebL RS ARENRY Srhe anchor
sleeve 1 cangaéstetdpan toevheds dribecanttbrasigeus Say ikediwindieindant sasniatiethatantbend than at
the other endl, 4G W 2QL1{R£2802B16 TUERZRKYACTZEE A& it fills the intermediate space

betwaen the wall 11 of the hole and the anchor rod 7 and the anchor sieeve 1 and the
10 intermediate space between the anchor sleeve 1 and the anchor rod 7.

Once the composition 10 has cured, which composition can then be referred to as the
cured composition 10, the anchor rod 7 is fixed in the anchoring substrate 9. The
anchor rod 7 transmits tensile or axial stress to the anchor sleeve 1, the expansion
15 surfaces 3 of which that rise obliquely outwards in a direction opposite to the direction
of the stress exert an outwardly directed expansion pressure on the cured composition
10 and press the composition outwards against the wall 11 of the hole. If the hole
becomes wider, for example as a consequence of crack formation, the expansion
pressure of the expansion surfaces 3 in the event of tensile stress expands the cured
20 composition surrounding the anchor sleeve 1, so that the anchor sieeve 1 and
therewith the anchor rod 7 remain fixed in the anchoring substrate 9. The anchoring
force with which the anchor rod 7 is held in the anchoring substrate 9 is virtually
unchanged up to a crack width of about from 0.3 to 0.5 mm and therefore up to

widening of the hole 8 in a transverse direction by the mentioned values.

25
Figure 3 shows a cleaning element 14 which has been inserted into one end of the
anchor sleeve 1. The exemplary example chosen is a brush 15 having a circular-disc-
shaped base part 16 which has bristies projecting from one end face and which has on
its other face a tubular projection 17 that widens conically on its outer side, so that the
30 brush 15 can be shapped into one end of the anchor sieeve 1. The bristles of the

brush 15 project outwards in such a way that on introduction of the anchor sieeve 1
into the hole 8 they sweep along the wall 11 of the hole and brush drill dust and the
like from the wall 11 of the hole. The wall 11 of the hole is thus cleaned on introduction
of the anchor sieeve 1.

35



List of reference numerals 5Anchor sleeve lanchor sleeve 2corrugation 3expansion surface 104hole
50pening Glaagadioaisetot 7anchor rod 8hole 159anchoring substrate 10ceratiememposition 11wall
(of the hole) 12base of the hole 13mouth 2014cledt#ng element 15brush

When the anchor rod 7 is pushed through, its front end passes infe the tubuiar

projection 17 of the brush 15 forming the cleaning element 14. By means of the anchor

rod 7, the brush 15, or the cleaning element 14 generally, can be detached from the

end of the anchor sleeve 1 and pushed into the hole 8 as far as its base 12 in order fo
5 clean the wall 11 of the hole over the entire depth of the hoie 8.

The cleaning element 14 can also be mounted on the end of the anchor sleeve from
Figure 1. in that case too, the bristles of the brush 15 must also project outwards to an
extent such that, on infroduction into the hole 8, they sweep aiong the wall 11 of the

10 hole and clean the wall 11 of the hole. The diameter of the base part 16 can be
selected to be larger, so that it projects outwards beyond the anchor sleeve 1.

A brush 15 is not essential for the cleaning element 14; an abrasive fleece disc would
also be possible, for example, or the base part 16 could have a diameter
15 corresponding to the hole 8 and could itself sweep over the wall 11 of the hole. The

base part 18 can optionally have slots or teeth around its circumferential edge (not
shown).

in Figure 4, the edge at one end of the anchor sieeve 1 is provided with siots, thus
20 forming individual tongues 18 which curve obliquely outwards. The tongues 18 project
outwards to an extent such that, on introduction of the anchor sleeve 1 into the hole 8,
they sweep along the wall 11 of the hole and brush off any adherent drill dust or the
like, that is to say they ciean the wall 11 of the hole. The tongues 18 form the cleaning
element 14. They define a front end of the anchor sleeve 1 which must be at the front
25 when the anchor sieeve 1 is inserted into the hole 8. in order to prevent the anchor
sleeve 1 from being introduced the wrong way round, tongues 18 that project obliquely
outwards can aiso be formed at both ends of the anchor sieeve 1. The tongues 18, in
addition to their cleaning effect, also have the effect of holding the anchor sleeve 1 in

the hole 8, or improving the hold, before the curable composition 10 has been
30 introduced or cured.

In Figure 5, an edge at one end of the anchor sleeve has an indentation 19 in the form
of an inwardly projecting bead 20. It is also possible for a plurality of inwardly
projecting beads 20 to be formed at the edge at the end of the anchor sleeve 1. The
35 bead 20 engages the thread of the anchor rod 7 when the anchor rod 7 has been



16base part 17projection 18tongue 2519indentation 20bead smallest external diameter in the region of

the expansioRgi4iacerasipraest external diameter in the region of the expangmgﬁ%\n GWO
2011/072802PCT/EP2010/007267 - 17 - Patent claiggs. 51.Anchor sleeve for fixing an anchor rod (7)

with a curable composition (10) in a hole (8) in an anchoring substrate (9), characterised in that the

anchor sleeve (1) has on its outer side at least one expansion surface (3) which runs from inside to
outside in a |oMgutiedlintrdbEaneiansiaehdr Slecyeeglit. 10%A holtbisshobieved deiliegntdhelaim 1,

characterisedqi:HiatsibaEianf the datgrsteateinahdipmaiasintssmaliasiexignakdipmger (D, d)

of the anchor sleeve (1) in the region of the expansion surface (3) is from 1.1 to 2.5, especially from
210 14, 158 AR AL RS SRR TyADChHLFRAUG ] 1 FGL R HEr BRSbve (1) has
at least one dmnﬁeﬁeat@deadpmesﬁmwﬂacm @) edorrmth@releeidracaoctnrgsieawrytonehioh claims 1
to 3, gparacterissddJe dAgLia8he thread of the anchor rod 7 and hold the anchor rod in the anchor

sleeve 1 (not shown).

The anchor sieeve 1 can also taper towards one end, that is to say its diameter can be
smaller at one end than at the other end.
10 '



anchor sleeve (1) has a plurality of expansion surfaces (3) arranged one after 20the other in the
longitudinal ¢irgslipPfstie anchor sleeve (1), which expansion surfaces argdigtphi{iggayer the entire
length of the anchor sleeve (1). 5. Anchor sleeve aggording to any one of claims 1 to 4, characterised
in that the anchor sleeve (1) has expansion surfaces (3) rising in opposite directions 25which are
operative when the anchor sleeve (1) is subjected to load in opposite longitudinal directions. 6. Anchor
sleeve according to claim 3, characterised in that the anchor sleeve (1) has circumferential corrugation
(2), the flanks of which that rise in a 30longitudinal direction form the expansion surfaces (3). Anchor
sleeve according to claim 6, characterised in that the corru ati?sn (2) extends over the entire length of
the anchor sleeve (1). WO 2011/07280 =18 - Anchor sleeve according to any
one of claims 1 to 7, characterised in that the anchor sleeve (1) has at least one opening (4, 6)
allowing passage of the curable composition f{dh et Sleeld- 10

1 anchor sleeve
2 corrugation
3 expansion surface
10 4 hole
5 opening
6 longitudinal siot
7 anchor rod
8 hole
15 9 anchoring substrate
10 curable composition
11 wall (of the hole)
12 base of the hole
13 mouth
20 14 ciganing element
15 brush
18 base part
17 projection
18 tongue
25 19 indentation
20 bead
d smaliest external diameter in the region of the expansion surface 3
D largest external diameter in the region of the expansion surface 3
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Fatent claims

Anchor sleeve for fixing an anchor rod (7) with a curable composition (10) in a
hole (8) in an anchoring substrate (9), characterised in that the anchor sieeve
(1) has on its outer side at least one expansion surface (3) which runs from
inside to outside in a longitudinal direction of the anchor sleeve {1).

Anchor sleeve according to claim 1, characterised in that the ratio of the
targest external diameter {o the smalliest external diameter (D, d} of the anchor

sieeve {1) in the region of the expansion surface (3) is from 1.1 to 2.5,
especially from 1.2 to 1.4.

Anchor sieeve according to claim 1 or 2, characterised in that the anchor
sleeve (1) has at least one circumferential expansion surface (3).

Anchor sleeve according to any one of claims 1 to 3, characterised in that the
anchor sleeve (1) has a plurality of expansion surfaces (3) arranged one after
the other in the longitudinal direction of the anchor sieeve (1), which expansion

surfaces are distributed over the entire length of the anchor sleeve (1).

Anchor sleeve according to any one of claims 1 1o 4, characterised in that the
anchor sleeve (1) has expansion surfaces (3) rising in opposite directions
which are operative when the anchor sleeve (1) is subjected to load in opposite
longitudinal directions.

Anchor sleeve according 1o claim 3, characterised in that the anchor sleeve
(1) has circumferential corrugation (2), the flanks of which that rise in a
longitudinal direction form the expansion surfaces (3).

Anchor sleeve according to claim 6, characterised in that the corrugation {2}
extends over the entire length of the anchor sieeve (1).



35 Anchor sleeve according to claim 8, characterised in that the anchor sleeve (1) has a longitudinal
slot (6) which forms the opening (5). Anchor sleeve according to any one of claims 1 to 9,
characterisedf} EI%W%S chor sleeve (1) has an apghor rod (7) which is iR FHEBRMY B anchor
sleeve (1). Anchor sleeve according to any one of claims 1 to 10, characterised in that the anchor
sleeve (1) has a cleaning element (14) at the end that is at the front in the direction of introduction of

the anchor slgeve (xh&ﬂ@rmgéwalac(@rmbiw ﬁ@afﬁagaelﬂnanns:weeaﬁa%MGrtBSd/\iﬁ”tﬁ%i)r@f the hole

on introduction of the ncho sleeve (1) ing oIe Ancho sI eve according to cI im 11,
characterised in tha?tﬁpa clearﬁal\r’]e Lﬁsr%%ént 1 (?é‘t Shle r mﬁ% ?ronpgn%a ctHSr sleeve

(2). Fixing arrangenwm%m%ﬁ'mh‘& rod (7) on WhICh there is arranged an anchor sleeve (1), the
anchor rod (7) with the anchor sleeve (1) arranged thereon being arranged in a hole (8) in an

hoyi strat th h d(7)b d th ho sl 1) with bl
Compasiton (10) an S AASIF SEEUE D B T NS RURE e Y AL BhAhe, SeseRate (o)

with the curable conﬁﬁdﬁbcmlcqmo)pdmafamtféMInhﬁamemmmrisje(éye () has on its outer side at
least one expansion surface (3) which runs from inside to outside in a longitudinal direction of the
anchor sleeve (1). FIXI arrangement according to claim 13, characterised in that the anchoring

substrate (9) hs a ABCICRRRRNG ATRSHBH ST RARh6F BiskioP afnakertsrisrelin that tsle (8) in an
anchoring substrated@hwitideaid phasn anchrahsieese (1) ahdwithitberaidiofistchabimammnposition
(10), gharacterised %%%% gqg anchor sleeve (1) has on its outer side at least WO

2011/072802PCT/E 10/007267 - 19 - one expansion surface (3) which runs from inside to outside
in a longitudinal direction of the anchor sleeve (1)1 the anchor sleeve (1) and the curable composition

are introduced-nto thadn@hesqsévmeoaamﬁg tochby) imeushasitaraugh me;mﬁimﬁwm(iaa&o that it
projects out of the agchor eev él& ) the end thf;att!3 at th nt| then i gc |on nt¥od$ction of
the anchor sleeve (1 m?o? "ROT& an ,on ASRtroduct gn {"et% (%) ais aces fie cura

composition (10), in & mﬁedﬂéﬁfléppﬂéﬁﬁ@@ﬂﬂ@fﬁﬁ%@ﬂ%ﬁmﬂt@iﬁwlbﬂ 'fﬁwti?@iilﬂ*fé HloMthigh.3) of the
hole ) through whigfe HathgéraE A AN 63 )R iR ananer 106k (e Mad BRAAt6adcitA Bianeole (8). 10

anchor sleeve (1) into the hole (8).

12. Anchor sieeve according o claim 11, characterised in that the cleaning
element {14) is detachable from the front end of the anchor sieeve (1).
20
13. Fixing arrangement having an anchor rod (7) on which there is arranged an
anchor sleeve (1), the anchor rod (7) with the anchor sieeve (1) arranged
thereon being arranged in a hole (8) in an anchoring substrate (9), and the
anchor rod (7) being fixed in the anchor sleeve (1) with a curable composition
25 (10) and the anchor sleeve (1) being fixed in the hole (8) in the anchoring
substrate (9) with the curable composition (10}, characterised in that the
anchor sleeve (1) has on its outer side at least one expansion surface (3) which

runs from inside to outside in a longitudinal direction of the anchor sieeve (1).

30 14. Fixing arrangement according to claim 13, characterised in that the anchoring
' substrate (9) has a crack running into the hoie (8).

15 Method of fixing an anchor rod (7) in a hole (8) in an anchoring substrate ()
with the aid of an anchor sleeve (1) and with the aid of a curable composition

35 (10), characterised in that the anchor sleeve (1) has on its outer side at least



10
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-19 -

one expansion surface (3) which runs from inside to outside in a longitudinal
direction of the anchor sleeve (1), the anchor sleeve (1) and the curable
composition are introduced into the hole (8), the anchor rod (7) is pushed
through the anchor sieeve (1) so that it projects out of the anchor sleeve (1) at
the end that is at the front in the direction of introduction of the anchor
sieeve (1) into the hole and, on introduction into the hole (8), displaces the
curable composition (10), in a direction opposite to the direction of introduction,
towards the mouth {13) of the hole (8) through which the anchor sieeve (1) and
the anchor rod (7) are infroduced into the hole (8).



