Description Fixing element The invention relates to a fixing element having the features of the
preamble of claim 1. A fixing element of that kind for anchoring in an undercut drilled hole is known
from 5 German Offenlegungsschrift DE 40 11 229 Al . The fixing element described in that

specification isyespfGlaMssi/itable for fixing panel-like structural elements, forexapppig iRt stone
panels, to a load-bearing structure. The fixing element is in the form of an undercut anchor and has a

shank portion and an expansion element. On the shank portion, at its end at the front in the direction of
introduction, there is arranged a 10 conical expander body with which the ring-shaped or sleeve-like
expansion element can be expanded. The shank portion has, in addition, a load-application means on
a rear part. The expansion element is formed by@eg!&ﬁ\{%]ljke metal ring of roof-like construction
having the shape of a pent roof or having a plurality of portions bent into a roof shape. 15 On the
shank portion of the fixing element there is arranged, in addition, an expansion sleeve. If the
expansion sleeve is moved in the axial directioRiging@ldaahank portion in the direction of the conical
expander body, the expansion sleeve presses the expansion element over the conical expander body
which widens in the direction of 20 introduction, with the result that the ring is expanded in such a way
that it at least pERAINEASIhEeBiRfefeuBOXING LHeIBRII RRIIBE Kot fortusae it thesaxbinsibn of the
expander bodyjdle fixing element is anchored interlockingly in the drilled hole. Accordingly, by means
of the fixing element, forces can be transmitted from the panel-like structural element to the
load-bearing structure, to which the fixing element is 25joined by means of the load-application means
which takes th fising clementtefiativiod dor enehmtingeim ah thedercehtioiied twlertsvidean fiternative

fixing edement G¥VRA0B#EAILRPRE A RAZOUY A28 AR ~The fixing element described in that

specification is especially suitable for fixing panel-like structural elements, for example
natural stone panels, to a load-bearing structure. The fixing element is in the form of
an undercut anchor and has a shank portion and an expansion element. On the shank
portion, at its end at the front in the direction of introduction, there is arranged a
10 conical expander body with which the ring-shaped or sleeve-like expansion element
can be expanded. The shank portion has, in addition, a load-application means on a
rear part. The expansion element is formed by a sleeve-ike metal ring of roof-like
construction having the shape of a pent roof or having a plurality of portions bent into a
roof shape.
15 _
On the shank portion of the fixing element there is arranged, in addition, an expansion
sleeve. If the expansion sleeve is moved in the axial direction along the shank portion
in the direction of the conical expander body, the expansion sleeve presses the
_ expansion element over the conical expander body which widens in the direction of
20 introduction, with the result that the ring is expanded in such a way that it at least
partially fills the undercut of the undercut drilled hole. As a result of the expansion of
the expander body, the fixing element is anchored interlockingly in the drilled hole.
Accordingly, by means of the fixing element, forces can be transmitted from the panel-
like structural element to the load-bearing structure, to which the fixing element is
25 joined by means of the load-application means which takes the form of an external
thread.

The problem of the invention is to provide an alternative fixing element.



That problem is solved according to the invention b'y a fixing element having the features of claim 1.
The fixing element according to the invention for anchoring in an undercut drilled hole comprises a
shank portion and an expansion element. The shank portion has an expander body for expanding the

expansion elege,dighasiRad- 5 application means. The expander body is W@@%A%%;orm of a
att

conical portion which widens in the direction of introdgction and which is arrange e end of the
shank portion that is at the front in the direction of introduction. The load-application means is, for
example, in the form of an external thread. The expansion element is sleeve-like, "sleeve-like"
meaning that theabgsablsionielephast sgberdindatly herinventionththe dhémk plertientihakieg the

circumferentiateiareiios. dii EKPRHRS MG SIBRIaHiSREBRAIRY YEIRSSAER SBcuRMiRIRRGH drection.

"Direction of introductic\;fg}{' an%"introduc_tion end" are to be understood as being the direction and the
end, respectiviifarE SHlEA 2l GRMRNFRERRRANGRGTERSHAN: 30 HRaRsiPh e e ddnshanisa
characteristic gbthenfikiag) atemeaindecdrdiygito thepamdimgiothes ékpappitiabiarandfdhe axpaidsion

elemery. The expROSIGN FESASNTHAdiacBRR! L alpoad, ah s TRipe ue UoBagnd ol g there is

arranged at least one expansion lobe. The ring-shaped main y IS especially arranged at the end of

the expansion'SMASHERRS: 1 theAisseion ok irirafuclicn Hrshoigh ds siravase abiharading 58aped
main body is itsiedhi2tinsethatbx patistondabe indafibectiba ersineshastionaimnansaiamepicativen, on
expansion of t J I t. is,moyed radially qutwards away.from the ring-shaped main
body. 1 the i L e oty - B R S SO S el SRR
pressed againSle@iedkBaritReMsding hearing iabienexprnsioarsspentsisivsiriaby thiereupdasion
lobe iso_mm?eg eeclisinR ke dﬁé@r@@ﬂ@%ﬁtﬁ%iﬁé&%ﬂhd@%@@gﬁ%&@%iﬁéﬁ%&ff?&y&@ﬂ the
-expansion lobe,en in and at least partially fills the undercut. The expansjon lobe has an opening
in the form of glnosé%gﬁﬁrﬁee e Ws‘%ﬂ?%&% 2 aﬁﬁ%@f&g@gha?mﬂﬁ%ﬁugiggpa%fg)fg}?gﬁg%%dsuch a
way that it redatiothe vrsisssieedion beimg: thrpdiresideniebd ihetendegesparttivelgoimte atiichtarttie

ring-shaped magith hatgoh 1he MARTIEHSING Insales iRRIdedhf@RAEISIon lobe, so 30 that when the
expansion lobe is spread open the opening is substantially moved outwards with the expansion lobe.

The opening can be arranged, in particular, in a region of the expansion lobe that faces the main body,
so thatdhe opénittipisciaristiarddticbixihe elepzerdiondoitingrd thethwention botye Ascaiat &ty fere is

created on IhefRARSINTIRBRAARTRY BIpdRsIF HeRROHAca ARCLIEHUATHLGroBsaF oA 35

which the expansion lobe is easily able to bend. The exg)ggsmn element can

2011/072805PBHIEEEBR OB A IHhich theteeld 38 derst QiecaxmgngisnHabentig viesr small

axial force is nsteassaryain bodgriseepasity theatigedngite demsmhinexphrsisiteEHeH tha driled hole.
#s a result, INgqbxRg Sl et AEABRAR IR MRARCRIGL SR ARo e UReRdn Ny i SR
elements, without the structural element being destroyeJ y){he expansion 07 the e>¥pan5|on

eleméitt. The rdfsamingsRANEPthdoBR)alision Rshelbderstradiae beiag sanid dememticubisso ehat it fills
the undercut asxpanyieielytas BrssitleraaiteRONIRINNED ARIaNgDAGHHRCAHR RS RRSFiRle and the

expansion lobe itself,is inherently. stable. so that, via the expansion element, large forces can be
transmitted to 3“30%%!}5%%%5 ésgfrh{fciﬁ?zfl'ﬁ%%e egiﬁ??tlﬁ rgf:gfé) ﬁgh?%gﬁ%%&@ﬁ%l H‘ﬁep?aﬁeﬁgﬁ
embodiment of¥peridifmedEners acesscthaoainsidinemitorietzodpdomexmgaecion fivpamesidhar it
penetrates thegxaARRIRRIONR O¥RE & RIBRIRIROKIGRRLES SUifAg e A/ hal the SPapsiosiobe
consists only of ; rln'%;-llke wall comprising two ribs and an engagement region that is located at the
fronti? he = Widening expander body in Such a way that the expansion lobe engages in and at
least partially fills the undercut. The expansion lobe has an opening in the form of an
aperture that is surrounded on all sides and which is especially arranged in such a way
that it reduces the cross-section of the expansion lobe in the region of its connection to
the ring-shaped main body, the opening being located inside the expansion lobe, so
30 that when the expansion lobe is spread open the opening is substantially moved
outwards with the expansion lobe. The opening can be arranged, in particular, in a
region of the expansion lobe that faces the main body, so that the opening is
surrounded by the expansion lobe and by the main body. As a result, there is created
on the expansion lobe a defined, hinge-like bending location of reduced cross-section
35 at which the expansion lobe is easily able to bend. The expansion element can



15 direction of introduction. The wall is especially thin, which means that its thickness is small relative
to the size of the opening. With such a large opening, the thickness of the material of the wall is so
small that the expansion lobe can itself be deformed relatively easily. In particular, when the fixing
element is setygay-apsed holes, the deformability of the ring-like wall of the. expansion Jobe
results in a reduction in the 20 pressure exerted on the wall of the drilled hole by the expansion
element. When the expansion lobe strikes the wall of the drilled hole with its free end, i.e. with the
engagement region, the wall of the expansion lobe is compressed and deformed, with the result that
the fixing elernrfBatefoie e sxpangRs vasiigadiin softkirigpale @arnhsvalbaxiakiopea sicedebsawiih only a

small opening otijisr a5 PEHaY R aXaaaas EmandrierBbRMdrE Hb®Of dhfowalbibahioily the
ring-shaped main E’ogg%t?%hﬂ%fr nt engabgement regjon of the wall forming the free end are as slender
r 0 I

¥ YR RO IBIENe HRVERIRL A0 2187 the HSed Whi¥ANs Bitined via

as possible and a
the ratio of thestriesigtél ®leneinte;isitithdstphef estabdiuod telemretdr i dedtrioydd iretesabkpbetiveen 1.5
and 36 30 I g e eige amPadHARL Al A IBIeat o chaRgMBRL egiqReNdihigins the

ribs to one another at their front ends remote from the ring-shaped mai , IS of substantially

arcuate form. [ FRIEGRRStTuction SR thah tillsnthp HAARIGHrath e RIRl8R mestiblyditidpart of a
circular ring, thaniatb witly lmaslageirfasariabictais B aenctesdsidahtesir tepaasioAnisiseCirséasis Arcuate”

describes any-hmgt' Q @%ta ) (004 PCT/EP2010/007291 - 4 - has the result that the
engagement rcle%on isﬂgtag?‘y forr#i:%') tﬁ/gﬁnﬁéag&g%ﬁ%%ﬂh%r rehaike 8%8%8&?%@%&”%%%8 strikes
the wall of the HIAREHPESINGSHHCRESSTTERYD Slersivialelement painfitadihe compressive force acting on
the engagement region is transferred by way of the arch action to the ribs, which buckle or are

compressed, sQ 5 that the pressure. exerted gn the wall of the drilled hole is reduced. Especially in the
case of slendéﬁ ri $F?/%_%?ﬁ8m?c e o"rnaerne{ cogm%ﬁ?ehé%g' r %Wé]& 35%%9'5%&% S DYREHI d‘%?ce,'the
expansion lob&RERHgs igetorsrdignradidnried wepeisatenatht cosnansion lehemeveris probstiatiairom

destruction by pyempsur Woantaediaotrieriantdsyaakid? 1pr Risiered &Ig&befj INRRG Rk xing
u

i a way that the expansion

element according to the {nvenéjon, the exgﬁansion lobe is configured in s |
lobe tapers toWarR RL &2 AR TR 1Rl TRERRBRRL Jadion: He! dyJarries) RlotR Bk dke easily

deforrffed whedlinegitiRed intsogudtiontiide malt inalepdtiddy dbiamphistreeaxsahaiois [tiiekdsshas ribs,
those ribs are inclipealamativeria Wisvallns B Arlehnre A esyl bimIARRL WhsRLbefree end

of the expansign lobe strikes the wall of the drilled hole, not only is a compressive force introduced into

the ribs on the B&JReETIAGh tih Ah B CarB3Y thatdihg Frorrsienbercendtsalithat dafomprdare
deformed by orlialiveblatasily snpaiitootapressiventofiemgldlameatis keainatuciiodinsdieasestiesulting
from the 20 sefi ae fixi I i 0 il le when the expansion lqbe is
pressed againét‘tétitr%;9 \%vgwﬁgfétﬁé@lgrﬁﬁegﬁ ﬁ%&%ﬁfﬂ&%ﬁﬁ ggﬁ?gg%eggf or de gﬁngé%qﬁtm?ﬁ?e

openiff also tRIFSEUSExRItetheribe wiall ef the dsifiethorla loheeexpensigniaiemenseybEththepening
corresponds t@kbahsibrheobxparigian tebevals & reeulrifuexampignthe riasecanda ef weiativedy slender
construction. 2§ngagement region, the wall of the expansion lobe is compressed and deformed, with
the result that the fixing element can be set more easily than a fixing element having
an expansion lobe with only a small opening. It is especially advantageous for
25 deformability if the ribs of the wall that join the ring-shaped main body to the front
engagement region of the wall forming the free end are as slender as possible and are
accordingly easily compressible. The slenderness of the ribs, which is defined via the
ratio of their length to their width, is preferably of the order of from 1 to 4, preferably
between 1.5 and 3.0.

30
In a preferred embodiment of the fixing element, the engagement region, which joins
the ribs to one another at their front ends remote from the ring-shaped main body, is of
substantially arcuate form. In this context "arcuate" can mean, in particular, that the
engagement region is part of a circular ring, that is to say has a surface which is
35 enclosed between two concentric circles. "Arcuate” describes any kind of join which



In a further preferred embodiment of the fixing element according to the invention, a first part of an
anti-rotation device is arranged on the shank portion, preferably on the expander body of the shank
portion. That first part of the anti-rotation device is especially in the form of a lug-like protuberance.
The lug-like praiybgidasssss 30 associated with the expanded expansion ele in.such a way that
the expanded expansion element cannot rotate relativg_to the shank portion re?r%c? %%ﬁ@%??gﬁ?ﬂferential
direction thereof. Once the fixing element has been expanded in an undercut drilled hole, the friction
between the wall of the drilled hole and the expanded expansion element prevents rotation of the
expansion eleffitherasvi teathbedrilsabetieolsegi ihettrsty farhefi e akitid ofadioh. denisensevents
rotation of the ghanikeHgRgdMEnE FedERA7 SBRaE G ERAO LY/ AR ZRfeu Srolg Aty 1}"&@%@4&1?“3‘0”
ccording

element and aﬁcg}rqdin%ly also relative 1o the drilled hole or the structural element. y, for
example, a nuf BB s IR AATHEVIRT HRMAMYEARY S fioEre Apine Abthenrngroament fegiemisin
external threadraiusfentachpjeviayoofi e @sbcactioih edliiagisie meh tBLRIRAS eariae pragetid esavithout
co-rotagon of fixj t j wed on. For example, a_ring-shaped groove,
complaeémentarq;‘ %ct) ?ﬂ%%dgﬁ&%%%ﬁgﬂ?Ig,er(}g%lfioeﬁge?m%l l%dn Qﬁ% fin gr]e-g g%% r?%%l ﬁ‘%@)d@%}??he
expansion elefs.ah¥paer I hecrwhish bchR tSnar Npsepressedxmistiiely slesiymnandndes wall of the
drilled hole, a vzfigbaetsselethenspandienaicBB e dia: tae RXPRASIO R TAR ' ghuese element
is, for exampl -like or topth-like 10prpjection, knurling or a groove-like depression. The opening
in the expans%ﬁt%%%s%?%?ggﬁ r o%?lwtg@ ﬁ]brsnué)ﬁsg% if}'?hgayt Kfs ‘H&ﬁ?@%@éﬂf‘aﬁ?‘?@ FIEMPSE Fart of the
anti-rotation dé®fee and together therewith forms the anti-rotation device. The first part of the
anti-ra@tion device, for example the lug- 15 like protuberance, engages in the opening in the
expansion lob r,lwhicrtlep[%_e%in in this case forms the second part of the anti-rotation device, and by
cti

means of interlocRing conn QUifASHE S Ji¥ih e ElRRISTE ReAUEiG thibk KYRRIPRgERst
rotation in the e¥e@faienrdabialisivettioned e smbringan tikt tasexiafision dehbte forctiorrdsaitows

slight expansiapbef §he, ARNHE8 HETRNA OPHANAIL delRERalian Gl E.BENSiaR, Alghe and. in

addition, forms %e second part of the anti-rotation device. Accordingly, it is unnecessary for
expansion elefERITE AR slilfthe walfidhe diliedholec ol PamBlantoasiPRIEGEHMSViCe. In a
prefertéd embbdsmibat tfase fbdrayeciectiesdt ealativeingtie thaliniend gnilbe Ry as 2bragiangagon the

main body of tpgRRREIPhE B PbSAS YR cuBRRSIAnAbes WLIGARLE Aenarptad figm gne

another in the circumferential direction by a recess. The arrangement of aplurality of expans? n lobes

on the ring-sh&PBIHAFPBRIGSEINSWRrascIfEsiHesd) iptataceribansidiei besis wf hernsitraiantbah

optimum way tiishie geadieyynohibe undetautresinardiling ReleAedéramBENHPGRYHbeferRgd in

such a way th%“nali compressive force. This leads to a reduction in stresses resulting from the

20 setting of the fixing element in the wall of the drilled hole when the expansion lobe is

pressed against the wall of the drilled hole. It is especially advantageous for
deformability if the opening also tapers towards the free end of the expansion lobe,
especially if the taper of the opening corresponds to that of the expansion lobe. As a

result, for example, the ribs can be of relatively slender construction.

25
In a further preferred embodiment of the fixing element according to the invention,
a first part of an anti-rotation device is arranged on the shank portion, preferably on the
expander body of the shank portion. That first part of the anti-rotation device is
especially in the form of a lug-like protuberance. The lug-like protuberance is
30 associated with the expanded expansion element in such a way that the expanded

expansion element cannot rotate relative to the shank portion and in the circum-
ferential direction thereof. Once the fixing element has been expanded in an undercﬁt
drilled hole, the friction between the wall of the drilled hole and the expanded
expansion element prevents rotation of the expansion element relative to the drilled
35 hole, and the first part of the anti-rotation device prevents rotation of the shank portion



30 optimum force transmission and the expansion of the expansion element with very small axial
forces is possible. In particular, the arrangement of a plurality of expansion lobes distributed around
the circumference on the ring-shaped main body enables the curvature of the expansion lobes in the
circumferentialygiy ggtiga¥gaich curvature is necessary for circular bores, to bgte gg};ﬁ,ﬁ!ﬂ}inimum.
An expansion lobe that is WO 2011/072805PCT/EP.210/007291 - 6 - highly curved in the
circumferential direction prevents easy expansion of the expansion element, because the expansion
lobe itself has to be bent on expansion. The recess between the at least two expansion lobes is
preferably confRigtie®l th tha@xransipapigmenhand esserinalyratsmelative trothleadfitedimie afr the

anti-rotation devigetutitbisrsase MRdriRSS, fsmsalaseativalx b e Rikpal Ritreatktalgtion
device. It is esgr(letciall a van}a eous for twoﬂff?rent %nd alternative secqond garts of the anti-rotation

ft RIS MGRBh EHING "eHR BR3P SYlamRlingrRd ol PANEIdRMBbes, and

device to be provided ForaX
recesses can Sedoisathe fxngeenbot dxpalusidibéaivieg. strudusetwitheasuoadtitanaifctherflyingry slight
rotatiorsof the sfeflPapiah ndBe ke nfexsalal dbrctied e JisbRartef e antiaiatinn device

comes into contact with a second part of the anti-rotation device, which second part Is complementary

to the first parCoAP EYEHAY HRL IBG HE TR BidPEFANFS RN b {Reaedsn SheuringsprRersdgin
embodiment obddy fikthg elpareitraeizondingl tootheriny entiess atrrdidivinvanbgtlirrcisgsigprcollar is
arranged on thg fing- | 4 ansion nt.. This provides a defined stop point
for the expanﬁﬁ@%ﬁ%ﬁ?ﬁﬁ%@e@ig%§§ﬂ%%§é %T %?eg %%ﬁﬁ{gpc?ﬁﬁgr? rcea?];raﬁ:)?r,r %ngngoS %ﬁlder

complementar§’ ARG SRR iEhR irahBRshelerider sdxanristeplugrtitder, tenjediter with the

20 stotdcollar, prejsction, Rtnpliateorenjrabrklifrésayiatsplative displacement between the expansion
element and the expander body. The stop element accordingly prevents the expansion element from

being pushed too far into the drilled hole and/or into the undercut by axial forces, resulting in the
development ofHaPRRNIRE dBsHE 9 XRaNERIoIPBE tise Refetitiicfamied olsutiatcuayl thahige the

component. 2% Girpleraéivai) e aneangiparele iR f RGN GSIea Aiffdingdriif iRYRition is a

and 6conomcul AN BICb: R0 B gL LRICh G el e i L R e e
inventién. 30 THie probhfransed enorpeslimtiypenenidgtiailthe lexpavisionstdrenekith apesieniplaiy
embodiment shgyenfiiHeHEYERGR PR Ithe anti-rotation device, and by means of interlocking
connection with the expansion element secures the shank portion against rotation in
the circumferential direction. The opening in this case fulfils a double function: it allows
slight expansion of the expansion element and optionally deformation of the expansion
20 lobe and, in addition, forms the second part of the anti-rotation device. Accordingly, it
is unnecessary for the expansion element to have an additional component as the

second part of the anti-rotation device.

In a preferred embodiment of the fixing element according to the invention there are
25 arranged on the main body of the expansion element at least two expansion lobes
which are separated from one another in the circumferential direction by a recess. The
arrangement of a plurality of expansion lobes on the ring-shaped main body allows the
geometry of the expansion lobes to be matched in an optimum way to the geometry of
the undercut of the drilled hole and the opening can be formed in such a way that
30 optimum force transmission and the expansion of the expansion element with very
small axial forces is possible. In particular, the arrangement of a plurality of expansion
lobes distributed around the circumference on the ring-shaped main body enables the
curvature of the expansion lobes in the circumferential direction, which curvature is
necessary for circular bores, to be reduced to a minimum. An expansion lobe that is



WO 2011/072805PCT/EP2010/007291 - 7 - Figure 2is a sectional view of Figure 1; Figure 3is a
_ perspective view of the fixing element according to the invention in 5a first expanded state; Figure 4is
a perspective view of the fixing element according to the invention in a second expanded state;

10Figure 5is agpghepEeupaiew of the expansion element in the form of a stagppacbspigRPERENt in a
non-bent state; and Figure 6is a plan view of an expagsion lobe of the stamped component of Figure
5. 15 Figures 1 and 2 show a fixing element 1 according to the invention in an unexpanded state, in
the form in which it is insertable in the direction of introduction E into a drilled hole (not shown) having
an undercut. T reeH¥acofimttbelueioEeeBigtalRirastioR: BiRyROENgRaXIseAPengienfighdhgement 1.

The fixing elersgiinkiisniaIEifeiaPeohast 2ReLGRIRIAEOSe ARSHOHE HéntshWwrgaFewrdrilled hole

(not shown). The fixing element 1 consists of a shank portion 2, an expansion element 3 and an
expansion sleeve 4. The shank portion 2 is a cone bolt having a cylindrical portion 5 and, adjoining
that 25 cylindridzg peseies katwaemthechidéest dmel exmmsical [obeiois refershifocordigheettontsent of the

shank gortion g wereindlicaldaerionmprmaderiBRRLcatien meansd Mdhettn atarexternal

thread. The load-application means 7 serves, for example, for securing the fixing element 1 to a
load-bearing s*f?lfc't%?& RREreS iR AR RS Re confRaThofBR #nfisrridign €x¥sRdtishody 8

which increasespediiiynetiramtabgeous for two different and alternative second parts of the anti-
rotation device to be provided. For example, an opening can be provided in one or
more expansion lobes, and recesses can be located between the expansion lobes. It
10 is thus ensured that after only very slight rotation of the shank portion in the
circumferential direction the first part of the anti-rotation device comes into contact with
a second part of the anti-rotation device, which second part is complementary to the

first part and together therewith forms the anti-rotation device. |

15 In a further preferred embodiment of the fixing element according to the invention, a
radially inwardly directed stop collar is arranged on the ring-shaped main body of the
expansion element. This provides a defined stop point for the expansion element on
the expander body of the shank portion. Preferably, a stop shoulder complementary to
the stop collar is formed on the expander body. The stop shoulder, together with the

20 stop collar, acts as a stop element and limits axial relative displacement between the
expansion element and the expander body. The stop element accordingly prevents the
expansion element from being pushed too far into the drilled hole and/or into the
undercut by axial forces, resulting in the development of harmful stresses in the region
of the wall of the drilled hole that could damage the component.

25
Preferably, the expansion element of the fixing element according to the invention is a
stamped component, especially a stamped and bent component, made from metal.
This allows simple and economical production of the expansion element and of the
fixing element according to the invention.

30

The invention is described in greater detail below with reference to an exemplary
embodiment shown in the drawings, wherein

Figure 1 is a view of a fixing element according to the invention in an
35 unexpanded state;



30 direction of introduction E. The expander body 8 causes the expansion element 3 to expand when
the latter is pushed onto the conical portion 6 in the direction of introduction E. At the transition
between the cylindrical portion 5 and the conical portion 6, the diameter of the conical portion 6 is

greater than tRegdigg))giedeef the cylindrical portion 5, with the result that a cirsgiag piyppiaiad4rface is
formed which 35projects radially beyond the cylindrical-portion 5 and forms a stop shoulder 9. On the
WO 2011/072805PCT/EP2010/007291 - 8 - part of the conical portion 6 that is at the front in the
direction of introduction there is arranged a lug-like protuberance 10 as a first part 11 of an
anti-rotation device. The lug-like protuberance 10 projects bulge-like in the radial direction, that is to
say perpendicgigit®2he longisushiommigidv bEFRueethe outer wall 12 of the cone-like 5conical portion
6. The expansion element 3 has at its rear end a ring-shaped main body 13 which encircles the
cylindrical portion 5 of the shank portion 2 in the form of a closed sleeve. On the main body 13 there
are arranged, Bigtie htrodustidherrBettve vievantiba fils elmeniaetrding &p e ihegrionriom one
anothes in the circumferentigligisestiopdugrasasses 15. At the rear end of the ring-shaped main body
13 there is formed a radially inwardly directed stop collar 16 which, together with the stop shoulder 9 of
the shank portion 2, acts as a stop element. The expansion lobes 14 each have an opening 17 in the
form of an apdrtoueethat is sareopaTdpectvealiesidefstam g gretamgest d&apingtiniagelyvintioe gentre of
the expansion lobe 14 in qugggggnﬁﬁgggégtgtd@e opening 17 there is formed on the expansion lobe
14 a ring-like wall 21 having a front engagement region 18 for engagement in the undercut (not shown)
of a drilled hole (likewise not shown) and having two ribs 22, each of which has a hinge-like bending
locatidf 19 thefigpirs3he engagpengrdaiegioiddiing txpamsiorbeldyn2bi o trefanodier stathpeia result

.of the opening 17, the hinge:Jiks inglpcat %l% fgrmed in such a way that they are easily
able to bend. Accordingly, a re&tlve y smaﬂ axial tg{%c%ed in the direction of introduction E is

sufficient to expand the expansion lobe 14, having the opening 17 and the wall 21, radially outwards

as a result of thg@ep@nsionielanyeii Iibring RSBREaPBIS{NBIROBICahE AtiBRHBDdiBpTnnK portion 2.
The engagement 25regionj:8 IS s%ﬁiciently solid and stable for it to be able to transmit large forces

between the wall of a drilled Fible and the fixing element 1. As a result of the relatively large opening

17, wifh covers a substantial portion of the
Figures 1 and 2 show a fixing element 1 according to the invention in an unexpanded

state, in the form in which it is insertable in the direction of introduction E into a drilled
hole (not shown) having an undercut. The direction of introduction E is parallel to the
longitudinal axis A of the fixing element 1. The fixing element 1 is in the form of an

20 undercut anchor for anchoring in an undercut drilled hole (not shown). The fixing
element 1 consists of a shank portion 2, an expansion element 3 and an expansion
sleeve 4.

The shank portion 2 is a cone bolt having a cylindrical portion 5 and, adjoining that
25 cylindrical portion at the introduction end, a conical portion 6 which forms the front end
of the shank portion 2. The cylindrical portion 5 has a load-application means 7 in the
form of an external thread. The load-application means 7 serves, for example, for
securing the fixing element 1 to a load-bearing structure, which is likewise not shown.
The conical portion 6 forms an expander body 8 which increases in diameter in the
30 direction of introduction E. The expander body 8 causes the expansion element 3 to
expand when the latter is pushed onto the conical portion 6 in the direction of
introduction E. At the transition between the cylindrical portion 5 and the conical
portion 8, the diameter of the conical portion 6 is greater than the ‘diameter of the
cylindrical portion 5, with the result that a circular annular surface is formed which
35 projects radially beyond the cylindrical portion 5 and forms a stop shoulder 9. On the



area of the expansion lobes 14, the wall 21 is relatively thin and accordingly easily 30 deformable.
The wall 21 is ring-shaped with ribs 22 which are joined to one another by the arcuate engagement
region 18. The ribs 22 are relatively slender, which can clearly be seen in Figures 5 and 6. The
slenderness oigtbediigRdoenders them more readily compressible. As a resgé-piiyg @isiaasg form of
the engagement region 18, a compressive force actingl-on the engagement region 18 when the front
end of the 35expansion lobe 18 strikes the wall of a drilled hole is transferred to the ribs 22 via the
WO 2011/072805PCTTEP2010/007291 - 9 - engagement region 18. A compressive force acts in the

ribs and, as a PRELRf dherreaisab Ry iR futbatis ffaptirc R Airstipaesf insaslygbge et ikgion 18
and the ribs 22mamebad a iaguikebrbribretinasion ekthcirfispdr, abengingnimasmaiphamisigsiditienally in
the rbs 22. By yirie of ig:arcate 1R gL e ENARGRT St f201on. AP qoathich i gonfigured,as part
of a circular ring’having an outer ra |uspﬁ?,% € engagemen regloncig acls as &n arch whchas
relatively stableCTRPRIEEYIRE Heiibh bMmadkfirabsive ordewprdeHisageteemalbdibmilthevitlanefirm slightly,
but thescompressivgl issapisanainly transferred to the ribs 22 which, as a consequence of their slender
form, are deformed under a relatively small and relatively exactly definable load. This has the 10
advantage that any large forces acting in the direction of the longitudinal axis A, as may occur, for
example, wher hiseexppasicinorelsiogmind ias expinded; srednat tirgishapedl toaihebddietBhetadby the

expansion lobesdaiddaHs it iR dRLEcH handhihr BRRIING H tiPRHINNG dissiioRgjdhe free

end of 15 the expansion lobe 14, that is to say in the radial directign in the case of the non-bent

stamped compdhdift WOWﬁia6’?85353%6@”&%21?&§%@’Eﬁ83@@ﬂé§@ré@%ﬁ’i@”ﬂ?@ 588 angle a
of thet@per is 38, whiferencesgecerallpdreifignyiveie tarathangie didramcdtiardiliahdiwtdidnBoyf the ribs

22 remaining sbstantall RNHEAP D3 SR e RRIIUD Ihilke BBA AL STRAIRIETS, De

equated with the height H of the opening 17 In th direction, e slenderness of the

ribs 22, that is R inwardis drariehaiomeriias 1Raviiehn tegathasprithithagrpaboulses Brefitistes the
deformability oftihxekeppaiosial) latte bé. AstpesidinehihairpexshnsircudBesingskapethangagement
region 18 is relative I ble, whereas the ribs 22 are relatively lang. Under the action of
cogr’npressive f(l)%(}:%?t ﬁ%%drfﬁéﬁté?eapoﬁ%f@ rfgﬁaaét?ﬁgs AL an %%ghc,)% tﬂ%ggfgpe {F»a%g?glgﬁ%
comprssive fORRFAUIBatRMANtBerigRNe shdhgeransiam gitidni Besting Meragrsift tkethies 22.
The ribs 22 af%ﬂi@ﬁﬁ@\ﬁ@lﬁ@@?@f@lﬁl@@%tﬁfﬁ&@fﬁ%@hiM@Qﬁ@ﬂﬁ@ﬂ&eﬂ?&lfﬁd%@@?%ﬂt

Wi

according to the invention can therefore also be used in very thin structural elem nts,& Pout the
structural elem%nr%aﬁgmgn es '8{/]e£§b§'iheé‘%?<%%rﬂg%ﬂnopl e“@S‘é"Hzigh"LFé}ﬂ‘aﬁ T.Fﬁdj él?ﬁeomsion

sleeve 4 is in tlikewine ook $hsiwn-aptinthidad bedyith@Laeagrobiwinithihas théifgenitd deylindrical
bore 20 havingqatigteaahdiasmaiehs dhgiariin Fogiesnendiaane mersipasdirgeianahiie

cylindrical portion 5 of the shank portion_2. If the expansion sleeve 4 is displaced in the direction of
introd6gion £ b5 aresihPsHiB RReAPIEh, s MRarliie BRPd P ATREARY Hﬁ%&m%ﬁbw the

expansion sleevay that they are easily able to bend. Accordingly, a relatively small axial foad directed

in the direction of introduction E is sufficient to expand the expansion lobe 14, having

the opening 17 and the wall 21, radially outwards as a result of the expansion element

3 being pushed onto the conical portion 6 of the shank portion 2. The engagement

25 region 18 is sufficiently solid and stable for it to be able to transmit large forces
between the wall of a drilled hole and the fixing element 1.

As a result of the relatively large opening 17, which covers a substantial portion of the
area of the expansion lobes 14, the wall 21 is relatively thin and accordingly easily
30 deformable. The wall 21 is ring-shaped with ribs 22 which are joined to one another by
the arcuate engagement region 18. The ribs 22 are relatively slender, which can
clearly be seen in Figures 5 and 6. The slenderness of the ribs 22 renders them more
readily compressible. As a result of the arcuate form of the engagement region 18, a
compressive force acting on the engagement region 18 when the front end of the
35 expansion lobe 18 strikes the wall of a drilled hole is transferred to the ribs 22 via the



WO 2011/072805PCT/EP2010/007291 -10- 4 exerts pressure on the expansion element 3 by way of
the expander body 8 until the stop collar 16 strikes the stop shoulder 9 of the shank portion 2. Even an
increase in the axial force cannot then move the expansion element 3 further in the direction of

introduction E wirxeggsayesexpansion of the expansion element 3 is accordingperyiadd didhe a result
of the expansion element 3 being pushed onto the expander body 8, the expansion lobes 14 are

spread radially outwards and in so doing are bent in the region of the hinge-like bending locations 19.
The expanded state is shown in Figures 3 and 4. 10In order that, once a fixing element 1 has been set
‘and expandedEP3EMed FB%en HitAneRBREZRFY AR el 8BSt to A8-apistetteintiseans 7,

which takes theptming oh ahecxieinaldiiard dvébi seti@ieHanokimfsinerergient Igindaeskilled
hole, the fixing.element 1 has an anti-rotation device. A first part 11.qf the anti-rotation device is
provided by tk?g%%_g- m%”&&%befg%‘é% fé%cﬁ'r_? the |(g'c;)%'f)c%llopo%rﬁ'lgnnéso g‘le %ee'}(%%c%?%%n y%&rhe
second part ofagditienalhciaton Hes/ke Byfoifvebiitrearasatadorminf fhgueadmdsynend meennP17, which

is configured ipidaNsaoBrmthed BdeRMPIEMBNIERNMIS MAGINIIHEURPIHBRIARCEE Gradbalin the
ekpanded state 17 and the lug-like protubera be brought into interlocking

th [ | 1
engagement Wi H"g’h%&zﬁgﬁ?gnéﬁ 8P e %%Q ﬁ%{@f{ﬁ@@ﬁ%ﬁ% C%%i&ﬂelc?ﬁggrﬂpé;@@*fﬁs%vﬁ second
part of the antifetsatitre dendegeareshosgivm Fﬁgwﬁé_ defBon tls&rpiur,_pbst_amhecmsl'ﬁeiém:oenfigurgd in
such a way thah e sx8negdStale ibsa meisads GNP HASKIOG-RRIRIRMERS With

lug-like protuberance 10. When the fixing element 1 is expanded in a drilled hole, after the expansion

the lug-like protEiPERGLLUrF AL saall Bnd splatively1arth galnablesioad, HipdaaithPupon the
25 alignmel_nt ddb@@gmﬁgbaraieq@mﬁ&metaﬁmg; immshain#cﬁogtioﬁtﬂe dmhgmmaligkih_ rafagional
movement In (oGNP AR R ALHNH O BR SIEIBR b AP ce SRkl dae gt gyt 11 of
the anti-rotation device engages in the second part of the anti-rotation device. Once éngaged, the

anti-rotation d&ABEHERL it adiiteshbradinis expaneiamiphasut4to the wall of the drilled hole (not

shown) via the expanded 30 expansion element 3 by virtue of frictional engagement. Co-rotation of

the fixing elem 10 the drilled hple.is thereby reliabl vented The expansion element 3 of the
fing element L iBaLa 2% BE 18 SN B OEI 7 BETE e iSHRIVTIRIE Sl The

shank!Bortion RI@XRRRESIRSHSREs16f YBhistid SAY s romdialrisstietfictive kaby ebibewendentThe
expansion sleeygnthedVE3rPAAY SRORR GnT Hirftidbkl 8/ QA28 Liowkdrad aveerRiagemaisis&ish 18.

fibre-reinf lastics and is produced in an_injectign-moulding process. The fixing element 1
according o LT BBITIATRS AETLIGFE 208 Bl PR R B8 IRl R el ok SAERE Sricien

and easy to méant.20° to 40°, the width B of the ribs 22 remaining substantially constant. In this
case, the length L of the ribs 22 can, in simple terms, be equated with the height H of
20 the opening 17 in the radial direction, so that the slenderness of the ribs 22, that is to
say the ratio of the height H to the width B, is approximately 2.2. This promotes the
deformability of the expansion lobe 14. As a result of the taper, the circular-ring-
shaped engagement region 18 is relatively small and stable, whereas the ribs 22 are
relatively long. Under the action of compressive force, the engagement region 18,
25 acting as an arch, will therefore transfer the compressive force directly to the ribs 22
and generate an additional bending moment in the ribs 22. The ribs 22 are readily
compressible and are deformed in a defined way. The fixing element 1 according to
the invention can therefore also be used in very thin structural elements, without the
structural element being destroyed by the expansion of the expansion element 1.
30
The expansion sleeve 4 is in the form of a hollow-cylindrical body, the cavity of which
is in the form of a cylindrical bore 20 having an internal diameter substantially
corresponding to the external diameter of the cylindrical portion 5 of the shank portion
2. If the expansion sleeve 4 is displaced in the direction of introduction E by an axial

35 force applied, for example, by a hammering device (not shown), the expansion sleeve



‘WO 2011/072805PCT/EP2010/007291 - 12 - List of reference numerals Fixing element 51.fixing
element 2shank portion 3expansion element 4expansion sleeve 5cylindrical portion 106conical portion
7load-application means 8expander body 9stop shoulder 10lug-like protuberance 1511first part of an

anti-rotation deyisen11/072505 PCT/EP2010/007291
-10-

4 exerts pressure on the expansion element 3 by way of the expander bady 8 until the
stop collar 16 strikes the stop shoulder 9 of the shank portion 2. Even an increase in
the axial force cannot then move the expansion element 3 further in the direction of
introduction E. Excessive expansion of the expansion element 3 is accordingly ruled
5 out. As a result of the expansion element 3 being pushed onto the expander body 8,
the expansion lobes 14 are spread radially outwards and in so doing are bent in the

region of the hinge-like bending locations 19. The expanded state is shown in
Figures 3 and 4.

10 In order that, once a fixing element 1 has been set and expanded in a drilled hole, a
nut (not shown) can be screwed onto the load-application means 7, which takes the
form of an external thread, without co-rotation of the fixing element 1 in the drilled hole,
the fixing element 1 has an anti-rotation device. A first part 11 of the anti-rotation
device is provided by the lug-like protuberance 10 on the conical portion 6 of the

15 expander body 8. The second part of the anti-rotation device is formed either, as
shown in Figure 3, by the opening 17, which is configured in such a way that it is
complementary to the lug-like protuberance 10, so that in the expanded state the
opening 17 and the lug-like protuberance 10 can be brought into interlocking
engagement with one another, or the recess 15 between two expansion lobes 14 acts

20 as a second part of the anti-rotation device, as shown in Figure 4. For that purpose,
the recess 15 is configured in such a way that in the expanded state it can likewise be
brought into interlocking engagement with lug-like protuberance 10. When the fixing
element 1 is expanded in a drilled hole, after the expansion the lug-like protuberance
10 engages either in the opening 17 or in the recess 15. Depending upon the

25 alignment of the expansion element 3 relative to the shank portion 2, only very slight
rotational movement in the circumferential direction of the fixing element 1 is
necessary until the first part 11 of the anti-rotation device engages in the second part
of the anti-rotation device. Once engaged, the anti-rotation device transmits a turning
moment, applied by a nut, to the wall of the drilled hole (not shown) via the expanded

30 expansion element 3 by virtue of frictional engagement. Co-rotation of the fixing
element 1 in the drilied hole is thereby reliably prevented.

The expansion element 3 of the fixing element 1 is manufactured in the form of a
stamped and bent component made of metal. The shank portion 2 likewise consists of
35 metal and is produced cost-effectively by cold working. The expansion sleeve 4,



12outer wall 13main body 14expansion lobe 15recess 2016stop collar 17opening 18engagement
region 19hinge-like bending location 20bore 2521wall 22rib direction of introduction Alongitudinal axis
outer radius of the engagement region 18 30Bwidth of the rib 22 length of the rib 22

WO 2011/072805 PCT/EP2010/007291
-11 -

however, consists of a fibre-reinforced plastics and is produced in an injection-
moulding process. The fixing element 1 according to the invention is therefore cost-
effective to produce and, as a result of its shape, efficient and easy to mount.



height of the opening 17 apoint angle WO 2011/072805PCT/EP2010/007291 - 13 - Patent claims 1.
Fixing element (1) for anchoring.in an undercut drilled hole, - having a shank portion (2) and an
expansion element (3), 5- there being arranged on the shank portion (2) an expander body (8) for
expanding thevexpans@nseiement (3) and a load-application means (7), - the @papsief@iesient (3)
being sleeve-like, characterised in that - the expansiaig element (3) has a ring-shaped main body (13),
10- an expansion lobe (14) is arranged on the main body (13) at the introduction end thereof, and - the

expansion lobe (14) has an opening (17). 2. Fixing element according to claim 1, characterised in that
the expansion lobe List of reference numerals

Fixing element

5 1. fixing element
2 shank portion
3 expansion element
4 expansion sleeve
5 cylindrical portion
10 6 conical portion
7 load-application means
8 expander body
9 stop shoulder
10 fug-like protuberance
15 11 first part of an anti-rotation device
12 outer wall
13 main body
14 expansion lobe
15 recess
20 16 stop collar
17 opening
18 engagement region
19 hinge-like bending location
20 bore
25 21 wall
22 rib

E direction of introduction

A longitudinal axis

R outer radius of the engagement region 18
30 B width of the rib 22

L length of the rib 22

H height of the opening 17

a point angle



15consists of a ring-like wall (21) comprising two ribs (22) and an engagement region (18). 3. Fixing
element according to claim 1 or 2, characterised in that the engagement region (18) is of substantially
arcuate form. 20 4. Fixing element according to any one of claims 1 to 3, characterised in that the
expansion lobw Gl iapesgstowards its free end. 5. Fixing element according gg-prynigaigiaims 1 to
4, characterised in that the 250pening (17) tapers tewards the free end of the expansion lobe (14).
Fixing element according to any one of claims 1 to 5, characterised in that on the shank portion (2)
there is arranged a first part (11) of an anti-rotation device, especially in the form of a lug-like
protuberance (10). 30 7.Fixing element accordi , characterised in that the opening (17) in
the expansion lobe (14) is formed in such a way that it is complementary to the first part (11) of the

anti-rotation device qﬂgiﬁ%/ogq?gnmiqg\p%&gﬂﬁgt é}PHr{&’é?élﬁfb}ﬂ%‘H(fﬁr!

2011/072805PCT/EP2010/007291 -14- 8. FIxIn ement according to |m60r7 characterised in
that on the main body{34n&®EB3{He RATIATE &?%?M@%ﬁ@@ﬁ%b@s (14) which are separated
from oge another in théheleussies eatiahgieeelinfhby sha8ReE6bR) (2) an expander body (8) for

expanding the expansion element (3) and a load-application means (7),
- the expansion element (3) being sleeve-like,

characterised in that

- the expansion element (3) has a ring-shaped main body (13),

10 - an expansion lobe (14) is arranged on the main body (13) at the introduction
end thereof, and

- the expansion lobe (14) has an opening (17).

2. Fixing element according to claim 1, characterised in that the expansion iobe

15 consists of a ring-like wall (21) comprising two ribs (22) and an engagement
region (18).

3. Fixing element according to claim 1 or 2, characterised in that the

engagement region (18) is of substantially arcuate form.

20 '

4. Fixing element according to any one of claims 1 to 3, characterised in that the
expansion ldbe (14) tapers towards its free end.

5. Fixing element according to any one of claims 1 to 4, characterised in that the
25 opening (17) tapers towards the free end of the expansion lobe (14).

5. Fixing element according to any one of claims 1 to 5, characterised in that on
the shank portion (2) there is arranged a first part (11) of an anti-rotation
device, especially in the form of a lug-like protuberance (10).
30
7. Fixing element according to claim 6, characterised in that the opening (17) in
the expansion lobe (14) is formed in such a way that it is complementary to the
first part (11) of the anti-rotation device and together therewith forms the anti-

rotation device.
35



59.Fixing element according to claim 8, characterised in that the recess (15) is configured in such a
way that the recess (15) is complementary to the first part (11) of the anti-rotation device and together
therewith forms the anti-rotation device. 1010.Fixing element according to any one of claims 1 to 9,
characterised Wwdhat poviieesring-shaped main body (13) there is arranged a ragipibpigysaiah firected
stop collar (16). 11. Fixing element according to claim 4.0, characterised in that on the expander 15
body (8) there is formed a stop shoulder (9) which, together with the stop collar (16), acts as a stop
element for limjting axial relative movement between the expansion element (3) and the expander

body (8). 12. Fixing B8Nt ISMEBMIRTGAS BRI 50Hr G 1chanacterispskirthad anithe DEiRe B
expansion element (&pisya(sBnttpad coenprangédeapesialytasiapaasicnbbesnt camearanird 3. Fixing
element according to Ry, At LA ahdfhr - BREHRRILIA ! DR aHSy aRed puy body (13)is
itself closed. 25
5 9. Fixing element according to claim 8, characterised in that the recess (15) is
configured in such a way that the recess (15) is complementary to the first part

(11) of the anti-rotation device and together therewith forms the anti-rotation
device.

10 10. Fixing element according to any one of claims 1 to 9, characterised in that on

the ring-shaped main body (13) there is arranged a radially inwardly directed
stop collar (16).

11. Fixing element according to claim 10, characterised in that on the expander -
16 body (8) there is formed a stop shoulder (9) which, together with the stop collar
(18), acts as a stop element for limiting axial relative movement between the
expansion element (3) and the expander body (8).

12, Fixing element according fo any one of claims 1 to 11, characterised in that

20 the expansion element (3} is a stamped component, especially a stamped and
bent component.

13. Fixing element according to any one of claims 1 to 12, characterised in that
the ring-shaped main body (13) is itself closed.
25



