FIW246221.01.2011 LD Description 5 Fixing element The invention relates to a fixing element having
the features of the preamble of claim 1. 10A fixing element of such a kind for anchoring in a drilled hole
is known from the Offenlegungsschrift DE 40 11 229 Al. The fixing element shown in that document is
suitable especially for fixing panel-like building elements, for example natural stone panels, to a
load-supp rtinzg1 ructure. The fixing element is in the form of an anchor for an unog r&nzqw has a
shank por o an expansion element. On the shank portion, 15 at its front en ?t‘he'ln roduction
end), there is arranged an expander body which has a diameter that widens out and by nidans of
which the expansion element can be expanded. The shank portion also has, in a rear portion, a load
application means. The expansion element consists of a wire ring having arcuate expansion lobes
bent forwards, in the direction of the expande%&%ﬂw two bridging portions connected by a 20
U-shaped yoke at the front end. In the non-expanded state, the U-shaped yoke rests on top of the
expander body. Also arranged on the shanlﬁ:%arntionigf tggtfixing element is an expansion sleeve.
When the expansion sleeve is moved in the axiardirection along the shank portion in the direction of
the conical expander body, the expansion sleeve presses the expansion element up onto the

expander bRdy,Whith VaRRES BU Hkifectendireshom@tiatregurtions ardreswliefonbighthe expansion
lobes are so expanded that they occupy, at least partially, the undercut in the drilled hole. As a result

of the expansion of the expansion lobes, the fixing element is anchored in the drilled hole by means of
a ghape-baséxirfi. eementdef teustodusmthéodrifedhdritg, b dailliidad ohddeuise dvohinhirdepériding on the

degree of weal\JIAHLCER A elatiuely vsle O narwaYIRaERle: EhHigCasenat aibel@tyrlyiyvide drilled

hole it can happen, in the case of the known fixing element, that the expansion element does not
- completel Wi B78%51aBe 9E0NERA RROBKHS GEFHBayPLIRRE WAl SHATRPG YRS @8%hat the
fixing elemantis, notssikadrelyppedteg striadtihe dtiketikimgleleri2rtihénpreblem fof dheaimvhention is

therefore 1o, nrovIde # I BRI MRIR IS MUGNLIISIASES A dAcATHING. 1o AE R BISARbN,
15 at its front end (the introduction end), there is arranged an expander body which has a
diameter that widens out and by means of which the expansion element can be
expanded. The shank portion also has, in a rear portion, a load application means. The

expansion element consists of a wire ring having arcuate expansion lobes bent forwards,

in the direction of the expander body, with two bridging portions connected by a

20 U-shaped yoke at the front end. In the non-expanded state, the U-shaped yoke rests on
top of the expander body. Also arranged on the shank portion of the fixing element is an

expansion sleeve. When 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 up onto the expander body, which widens out in the

K 25 direction of introduction, as a result of which the expansion lobes are so expanded that
they occupy, at least partially, the undercut in the drilled hole. As a result of the
expansion of the expansion lobes, the fixing element is anchored in the drilled hole by

means of a shape-based fit.

30 In order to produce the drilled hole, a drilling tool is used which, depending on the
degree of wear, produces a relatively wide or narrow drilled hole. In the case of a
relatively wide drilled hole it can happen, in the case of the known fixing element, that
the expansion element does not completely bridge the space between the expander
body and the wall of the drilled hole, so that the fixing element is not securely seated in

35 the drilied hole.



5The problem is solved, in accordance with the invention, by a fixing element having the features of
claim 1. The fixing element according to the invention for anchoring in a drilled hole comprises a shank
portion and an expansion element. On the shank portion there is arranged an expander body for
expansion of the expansion element. The shank portion is especially in the form of a conical bolt,
having a conical expander body, 10 especially of a truncated cone kind, which widens out in the
direction of introduction and which is arranged on the front end of the shank portion at the introduction
end. Typiddiy tetankopotiioniavsotions i |wicipisidatioreméans, fisinex&itplerd fefeadichhe
expansionslemest isrivicringfislfave hapgeseonstruction, "sleeve-shaped” meaning that the
expansion element substantially surrounds the shank portion in the 15 circumferential direction. The
expansion element especially is a sleeve that is continuous in the circumferential direction. The
"difection Bhénprotiiectidn'salvdd'jritredoctdane@ndtimibanthentrectipra divthe etk mesp detvingd\thin which
and by magaia e dhiche {xig oisme e ulicra g e EIRIARS, IGecfepanaipmeiement has

a plurality of arcuate expansion lobes, each expansion lobe being formed by two bridging portions 20
connectedMed YekeCormerisRa Ay YErRIFECERM N BXKRABEIRR 815MRRIoHT0NE BRPEERMN e of
thin-walle¢hangioawinegéerancexsirdetiondy e briggmndportitrssabtisiexnraasiait. [Thesstegrther
generate an envelope surface.of the expansion element, which surface has,rotat etry about
the Iongitf&ﬁglnaiasegP the &iril% é?gnf%%ﬁﬂ Pr? c?)athcéjrr‘%\il?/g‘?r:;bsc,I é %\flo%iﬁgcgglr%%n%%é?éar% _kr?%gg velope
stiface ofesnrsifjlyeeipe tiangadesyfnae Kdawhebnadensmy vtasdradipmefdiiiotystioffongitudinal
axis. The particwat-fargatien afdhahokedobane shdnrRIJARExRARsIGBASIfICTgpaRBYistic of the
fixing eleng%nt cc%rdinﬁ.to th? in ention} In ccoHda ce v{\gth %he io\r/eg)'gion gleayﬁ%g aJi.Least one
/‘expansion GpeFaS & 2UIArdraWHTEh Ain TR a3 uireEion, projec?s eyon e e‘nve%pe
surface. Asxparsialt leoradi tytisatiobirdepuksheprdaenshantion thieriesbatanemearirial of the
yoke in a gadialidireclion,as @ refpeot Wﬂ%@t%ﬂﬁﬂ%"%@ﬁ)ﬁﬁ@@ﬂ@@" lohghin thsrfisgiom oftbe yoke, in
the expanded state, projects further into the drilled hole into vyr]lch the fixing element has been
intrbduce P RUREFERRLR) HFRCHPahifof R A BV AR TERIK B R GRS BYRiGe the - 3 -
space betwette thiecuralieoé thel diitiedidrol e had dheatinpaoid erttoady smthan dhérfisddgebtement'is securely
seated In fhe-Arifed dnledn anielperbemBament ofihe BN FIREAN BPSAIINGE ik ivention,

e
the yoke 5 forms the front end of the expansion‘lobe. Accordingly, on expansion of the expansion
lobe, the yBRBEEigplakedLesthdiQricbileddititn theerSIRAHIELRIRMGY BB tREBHYiRldinal axis
of the ancheiuatddspamied 1bp«geaiest exiamntion the¢iretiprioiite wathel thizigrdesohtes
Preferably, the of the arcuat rvature. js direct jal tyards, from.t Xpander
Dy, The o et e G T B Y B e e o
a drilled hare. € dhpwirdedorad/ rwdrer Ui s idienvEitdyi s naipedestiitthiesrarsioBquired for

expansiongyssleyernErgfarenae islikavdrpQivand: the RECUaiR esIBvaBIsmextenditg sulstantially in
the circu feren%ia%l dirzction. The urvgurq %Sﬂﬁgsiﬁelalya?()l(st%?%elg&%ial‘ and. in the form OJ a bridge in
the circumirentialdif 8%16“&‘%%@ g} Vi

e m?n In gther yor s,
arcuate curvature extends substantially In the
_circumferghéidiriipdgigediodshie aovireisariepedskatiadyod mbadls, abreciatiaturylinsier 45 & surface

raighness glement i iR RerRha Pt @rrbdRgHethal WRY that the friction between the

expansion element and the wall of the drilled hole is increased, by engaging behind irregularities in the
wall of the drilled hole.
The particular formation of the yoke of one or more of the expansion lobes is

characteristic of the fixing element according to the invention. In accordance with the
invention, the yoke of at least one expansion lobe has a curvature which, in the radial
30 direction, projects beyond the envelope surface. As a result, the radial extent of the yoke
is greater than the thickness of the material of the yoke in a radial direction, as a result
of which a part of the expansion lobe in the region of the yoke, in the expanded state,
projects further into the drilled hole into which the fixing element has been introduced.
Accordingly, the expansion lobe can, even in a relatively wide drilled hole, bridge the



20In a further preferred embodiment of the fixing element according to the invention, the curvature in
the radial direction acts as a spring by virtue of its geometric formation. If the curvature extends, for
example, substantially in the manner of a bridge in one direction, for example in the circumferential
direction, the curvature acts as a leaf spring. The curvature in the radial direction acting as a spring

has the advantage that the yoke 25 can adapt to.the sjze and shape of the drilled hple on expansion.
If the yoke*Wiete %%%’6%?1 ﬁ%%aﬁi? gfea c\iilr,?beg d}ﬁlgoaﬂé|§“8nf§xg§,n§%raoﬁgd3& 3%#%(%&%9%? fhaterial or
by being fefenszhbip stammpingdaitdtcirdumdritkd hedlt in a narrow drilled hole would be undesirable

additional expansion forces for the fixing element to be completely expanded. As a result of the
geometric formation of the curvature as a sgring, adaptation 30.is possible with relatively little force. In

a narrow HBI&, ARG TRAIHIMAP B ipretad iR Agrardinn iBriss Brefiifichift ¥o4Gnitude

océurring. fespedialljrovbendhs yioke s siemabarasseseiciy), darexampde whére ieipafsidre-like
truction. th : velv resil : o0, that | ol direction it

et a5 = o B e g

element at¥sitHAabans phE1Rianchee axpihsioMasibsvspianeriribirie dieeeliemasihs lobe

becomes parevekiainsidicgstipreaiis freaLpdwhnss Yeke coanrestingihe igeiogpestiens is
especially U-shaped or V-sha%(]ad and fggpg the I[ront end of the exp\%qsion Igrpengigthfeﬁﬁiptro uction 5
e

end. This Rg%”ﬁ{ sag\\ygg{tgagw t a%?ﬁ(gaenxpangl% Iorbeeccr%\ﬁrb%frﬁ}grguread‘”)? ('esxpaGn A it meets the

wHll of theddriledvhistelamsemedaltief agatiststheswel tiad rAajedeheirisearparestaatinriryfatee fixing

element incthe.wall afdhsidiiled dlsrgrredatiuivhendhe exeansian tabedsapsesseragaiast the base
of the drilled hole, are reduced. 1QPreference is Iikgwiseagﬁj%/en t%)ﬁtlheﬂeﬁgan%ion ele[nent f the fixing
g

- element ab&BRIITY o Thd TRYSRIGVAIVIRg S REHESE SHE'IR oMREBAIREH d"€ontinuous
' ring-shapedthasferboiiyl, diresticichTihe expaiusioesiunispedanda gedisbtiyaimtiodbetiormesite The

continuoug, hasic bedy snsresdhalBe-LHBRNARR Elfms LIS oL RUNGE QuRiihe SiRandarpody even

in the event of high loads and that the fixing element is securely 15anchored. Preferably, the
eXpansion 2 BmERt R i Tigh g EelRB RS ARy I iR iR LY LYYRIRE dt RR A B Eially a
stamped asdshens paravdrehdsmasieltmenmietéte Thisineakd aitquassibléofon thelexpaagitiatelement

mped ant . et Thimoa, e |
vention S L e TSR RIS AT GE R g rec The

embodimeit SrERFbSRING Hvaagisr itiesimdhe sttiglie AdllghBRiPective view of a fixing element

according to the invention in an
20 In a further preferred embodiment of the fixing element according to the invention, the
curvature in the radial direction acts as a spring by virtue of its gecmetric formation. If
the curvature extends, for example, substantially in the manner of a Dbridge in one
direction, for example in the circumferential direction, the curvature acts as a leaf spring.
‘ The curvature in the radial direction acting as a spring has the advantage that the yoke
- 25 can adapt fo the size and shape of the drilled hole on expansion. If the yoke were
adapted to the size of a wide drilled hole only by means of a thickening of material or by
being formed by stamping in-the-round, the result in a narrow drilled hole would be
undesirable additional expansion forces for the fixing element to be completely
expanded. As a result of the geometric formation of the curvature as a spring, adaptation
30 is possible with relatively little force. In a narrow hole, the spring is radially compressed
without expansion forces of significant magnitude occurring. Especially when the yoke
has a small cross-section, for example when it is of wire-like construction, the curvature
is relatively resilient and readily deformable so that in the radial direction it acts as a
spring even in the case of low forces.
35



unexpanded state; and Figure 2is a partially cut-away representation of the fixing element. 30The
Figures show a fixing element 1 according to the invention in an unexpanded state, as introducible in
the direction of introduction E into a drilled hole (not shown). 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 anchor for an
undercut, for anchoring in an undercyt dri Ieiﬁg}l . (not shown). The fixing element 1 congjsts of a
Shank pobA BrAIF R SR T RELREFY & B B ARCIER AEe0a 0 1 P BNk Wirion 2 s a
conical bodixhaniignalagydindrieal gpowiorcEdrita donieabpositon (6wdjzeenmese rewostethéinb@duction
end, the d@fé@f&ﬁ Oéfvwkg?ﬂéecr&?&emft%»@r%ﬂﬁedﬁwtmgusﬁegi% Hapieoaics! pastien forms an

expander body 8, which is in the form of a truncated cone and which forms the front end of the shank
portion 2. PriERAGFhAtETHERsBAKbEES the SrphRredRTdsaReasateRteig i hsHRIEGH R the
copical pogtian Bhig s dite ciidraofagdr ansiction &xpihsi@ylinicsicalrmpodiombehasdiioatbapptidation
means 7 in the form of an ext read d_applicati 74 le, for
fixing the f%(qﬁa 53?%8& o\%%fgagéf{ép]ﬁp%%}igggj é?%cat%rg g?sﬂc? %ﬁﬁ%&vn%ﬂ%%éﬁft@r{ear end, the

expansiorcaksehy I padaiieingiShapein s 2isessti 1os Wale! SupreliirsAE SHPRIRIM WBPon 5 of the

shank portighed@macoRbaUo usesieny adaitke ey paeé afring dhinenesd, endhedoastt body 10, at the
introduction end, are four expansion lobes 11, which are spaced apart from one another in the

circumferential 15 direction by recesses 12. Each of the expansion lobes 11 has an aperture 13 in the
fovin of a tArelegtrbele thanisesgiveuridddeorkatinsiessiamit f dreatinged elpproximeaetdicetrally in the

particular gxpansioRIiPRe Iy, HiGE*Ransiea IRkRs ditcateRerariinalL@sRUateoMiHaexRNsion lobe
11 being formed by two bridging portions 14 and a -shapedh%oke 15, the ycﬁlgﬁglgiiconnec ing the two

~bridging pBFABRE P26 BALaRBHEICRE T REPFBRIEN SRGHY S FEREL R BFt SiflidHtbbe 11,
 which, by Virtuewtitheds-shaapebocynstraictonitdttiie yolaiSobedomas namotvertiedtioeatiteetion of its

front end. Jh RAoIE PAVIATR 1ACLIRIRBRIALIRDERLIRIRLRL S UREAER LGP surface

M of the expansion element 3, which envelopesurface M has rotational 25 symmetry about the
lohgyitudin@PSRRI¥ of the fixing element 1 and is conical. In other words, the bridging portions 14 are
located on the envelope surface M of a body having rotational symmetry about the longitudinal axis.

Th ke 15 f t 7 [ | in, the radial
dnecion F e A BB R Sl TN B o e 0

curvature dprass pritwaiRs dily dretanre e gnthderbsatt.svwhighe PamarairéeRomRar i Sutwardly

projecting GUREH @ dssBRISias hdeaksiriiehinibradadi directinthgvaish aanscesigpgsaiater
toégrances in the widt of.thq drirllgd hole. In the re%%lg?f the curvature 17, the radial extent of the yoke
1

s grealBYSAAR 5% SHORN BHGRDS IR Joka s LS

, SO that the crown 18 of the curvature 17 lies
against the wall of the drilled hole 35even in the case of a relatively wide drilled hole. If, on the other

hand, the grjlledhflgds will be explained in greater detail hereinbelow with reference to an
example of an embodiment shown in the drawings, in which:

25 Figure 1 is a perspective view of a fixing element according to the invention in an

unexpanded state; and
Figure 2 is a partially cut-away representation of the fixing element.

30 The Figures show a fixing element 1 according to the invention in an unexpanded state,
as introducible in the direction of introduction E into a drilled hole {not shown). 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 anchor for an undercut, for anchoring in an undercut
driled hole (not shown). The fixing element 1 consists of a shank portion 2, an

35 expansion element 3 and an expansion sleeve 4.



- 6 - relatively narrow, the leaf-spring-like curvature 17 is compressed in the radial direction so that the
expansion element 3 can be pushed over the exgaguger body 8 even in a narrow drilled hole as
planned, without undesirably high constraining forces being produced in the material of the wall of the
drilled hole. Especially as a result of the wire- 5 like formation of the yoke 15, the curvature can be
compressed relatively easily in the radial direction. "Wire-like" means here that the yoke 15 has a
cross-section whose dimensions, relative to the extent of the yoke 15 in the circumferential direction,
are relativéhesyhalk pottiercaseotthisdixol bietngra gybrditaingiehs andentonisehsitiershown in the

Figures, theyatioof e demeAhRb i pkentd insthae Fitsindersntialn AR slirachiondathe tpaterial

thickness d{)_of the yoke 15 in the radial direction R is approximately 2.5/1, The expansion sleeve 4 is

in the forn® P E ISR i BRGNP AEHE ITBINS S RRIHE tBGHYO P a AR LS IE™M 8'having an
internal dianeiteraieaiciose asiantidty fbeothesfrontsrio tfierextdmad diativete?. Gitbeexysindercal portion

> Of the shank BUNAIEs (D, SRRRHUILRIREYS diR ipRIacRAdD IRe e HPRANIAMENS & bY
means of an axial force which is, for example, applied by a driving-in device (not shown), the
expansionsfeeviraciiept sdeadusdiakFan SR MERIAEPP U HADAhE BATARRICBIRE BaRa the
expansiondahggckh g pandadtitdhe. rackabdiiegiitodior hEbesfixirg etementekdmsi@ianti-rotation
arrangem?nt in tergr. thati, in thF case %1; gugﬁi\?ﬁgllgms ptc%. trré t psasnb gﬁoinﬁrﬁrted into a drilled hole
and expanE ch , a%df('(hgo? 8@&%) CAR BE Screwed onto the load a achment ieans 7 in the form of an
estternal thread without the fixing element 1 also turning in the drilled hole. A nose-like 25 prominence

9 on the copigal RartieRS Fhthe.gxpaRFeLRadnd serasasitheshisRanbafithertirotatienn

arrangement. Further parts of the antj-rotatign, arrangement are formed by the recess 12 gnd an
~expansion“tgb&'T ?é@gﬁé‘f\%fﬁ‘féﬁqﬂ '3 e-?lgg?)r%}%i e%oc%@ I?e?sinaacgﬂtﬁ&'ﬁgﬁas PLtat (ot shown).
A torque dppledfby aingt idrtrenusfered, thy thasinthedyatifn atrirgentroaiomeendll aktHeudrilled hole
(not show) by EiERNSHAE A1 ﬁ%ﬂe@ipafgaﬁ@%gerg}gmi%my%@y%m@re%pwg%m@m element

3. Because the expansion element 3 of the fixing element 1 according to the invention lies firmly

addinst th@ RSN Y HARSEhife FREROSEEIANABEIVAIAPES 7! BRemRPEIEHRA? N RirBly
preventeddfos talsaghmiiy thahésdsiliedundled o all dexparisibnielemeng&dobipeciidraietlement 1 is

made fro. (ieial NG WERBLAS oﬂn%@?eqﬁpﬁﬂegﬁgﬁ% REOn 2 BdResapge of

metal and is economically produced by means of cold wor expansion sleeve 4, on'the other
hand, is mgEase aWibteafemiorbs IR < nBairg farped MadebyiARIBEoPCRIBORIHY 2571 fixing

element acrerdipgntodie 18vemionks eseaaRucahiotmeandfacuimapd iy yinuecdits saomation, is
eggctlve a?ges%%e ‘}g ! osrtrrqg'the front end of the expansion lobe 11, which, by virtue of the
U-shaped construction of the yoke 15, becomes narrower in the direction of its front end.

The bridging portions 14 of the expansion lobes 11 together generate an envelope
. surface M of the expansion element 3, which envelope surface M has rotational
25 symmetry about the longitudinal axis A of the fixing element 1 and is conical. In other
words, the bridging portions 14 are located on the envelope surface M of a body having
rotational symmetry about the longitudinal axis. The yoke 15 has an arcuate
curvature 17, which projects beyond the envelope surface M in the radial direction R and
extends substantially uniaxially in the circumferential direction. The crown 18 of the
30 curvature 17 faces cutwards away from the expander body 8 in the radial direction R.
The outwardly projecting curvature 17 acts as a leaf spring in the radial direction, which
can compensate for tolerances in the width of the drilled hole. In the region of the
curvature 17, the radial extent of the yoke 15 is greater than the material thickness of the
yoke 15, so that the crown 18 of the curvature 17 lies against the wall of the drilled hole
35 even in the case of a relatively wide drilled hole. If, on the other hand, the drilled hole is



- 8 - FIW2462 List of reference numerals and letters 5Fixing element 1fixing element 2shank portion
3expansion element 104expansion sleeve 5cylindrical portion 6conical portion 7load attachment
means 8expander body 159nose-like prominence 10basic body 11lexpansion lobe

relatively narrow, the leaf-spring-like curvature 17 is compressed in the radial direction
so that the expansion element 3 can be pushed over the expander body 8 even in a
narrow drilled hole as planned, without undesirably high constraining forces being
produced in the material of the wall of the drilled hole. Especially as a result of the wire-

5 like formation of the yoke 15, the curvature can be compressed relatively easily in the
radial direction. "Wire-like" means here that the yoke 15 has a cross-section whose
dimensions, relative {0 the extent of the yoke 15 in the circumferential direction, are
relatively small. In the case of the fixing element 1 according to the invention which is
shown in the Figures, the ratio of the extent A, of the yoke 15 in the circumferential

10 direction to the material thickness d, of the yoke 15 in the radial direction R is
approximately 2.5/1.

The expansion sleeve 4 is in the form of a hollow cylindrical body, the hollow space in
the form of a cylindrical bore 16 having an internal diameter which substantially
15 corresponds 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 means of an
axial force which is, for example, applied by a driving-in device (not shown), the
expansion sleeve 4 so presses the expansion element 3 up onto the expander body 8
that the expansion lobes 11 are expanded in the radial direction R.
20
The fixing element 1 has an anti-rotation arrangement in order that, in the case of a
fixing element 1 that has been inserted into a drilled hole and expanded, a nut (not
shown) can be screwed onto the load attachment means 7 in the form of an external
. thread without the fixing element 1 also turning in the driled hole. A nose-like
25 prominence @ on the conical portion 6 of the expander body 8 serves as the first part of
the anti-rotation arrangement. Further parts of the anti-rotation arrangement are formed
by the recess 12 and an expansion lobe 11, against which the nose-like prominence 9
lies in a an expanded state (not shown). A torque applied by a nut is transferred, by the
anti-rotation arrangement, to the wall of the drilled hole (not shown) by means of a
30 friction-based connection by way of the expanded expansion element 3. Because the
expansion element 3 of the fixing element 1 according to the invention lies firmly against
the wall of the drilied hole because of the curvature 17, the fixing element 1 is reliably
prevented from also turning in the drilled hole.



12recess 13aperture 2014bridging portion 15yoke 16bore 17curvature 18crown of curvature 17
25Edirection of introduction Alongitudinal axis radigl direction extent of yoke 15 in circumferential
direction djmaterial thickness of yoke 15 in radial direction R 30Menvelope surface -9 -
FIW246221.01.2011 LD

The expansion element 3 of the fixing element 1 is made from metal in the form of a
stamped and bent part. The shank portion 2 is likewise made of metal and is
econdmically produced by means of cold working. The expansion sleeve 4, on the other
hand, is made of a fibre-reinforced plastics material and is made by injection moulding.
5 | The fixing element according to the invention is economical to manufacture and, by

virtue of its formation, is effective and simple to install.
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List of reference numerals and letters
Fixing element
1 fixing element
2 shank portion
3 expansion element
4 expansion sleeve
5 cylindrical portion
6 conical pertion
7 load attachment means
8 expander body
9 nose-like prominence
10 basic body
! expansion lobe
12 recess
13 aperture
14 bridging portion
15 yoke
16 bore
17 curvature
18 crown of curvature 17
E direction of introduction
A longitudinal axis
R radial direction
Ay extent of yoke 15 in circumferential direction
d, material thickness of yoke 15 in radial direction R
M envelope surface
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305. 6. 35 Patent claims Fixing element (1) for anchoring in a drilled hole, having a shank portion
(2) and an expansion element (3), there being arrgnged on the shank portion (2) an expander body
(8) for expanding the expansion element (3), - the expansion element (3) having a plurality of arcuate
expansion lobes (11), - each expansion lobe (11) being formed by two bridging portions (14)

connecte E@?ﬁ/gke (15), the bridging portions (14) of the expansion lobes (11) qg&t%wenerating
an envelo ce (M) of the expansion element (3), which envelope surface (M) hias rotational

symmetry about the longitudinal axis (A) of the fixing element (1), characterised in that theB/oke (15) of
at least one expansion lobe (11) has an arcuate curvature (17), which projects beyond the envelope
surface (M) in the radial direction (R). Fixing element according to claim 1, characterised in that the
yoke (15) forms the front end of the expansi SIS Fixing element according to claim 1 or 2,
characterised in that the crown (18) of the arcuate curvature (17) faces radially outwards, away from

the expang_er bog%ﬁ%)'element (1) for anchoring in a drilled hole,

- having a shank portion (2) and an expansion element (3),
- there being arranged on the shank portion (2) an expander body (8) for
expanding the expansion element (3),

10 - the expansion element (3) having a plurality of arcuate expansion lobes (11),
- each expansion lobe (11) being formed by two bridging portions (14} connected
by a yoke (15},
- the bridging portions (14) of the expansion lobes (11} together generating an
envelope surface (M) of the expansion element (3), which envelope surface (M)

15 has rotational symmetry about the longitudinal axis (A) of the fixing element (1),
characterised in that _
the yoke (15) of at least one expansion jobe (11) has an arcuate curvature (17),
which projects beyond the envelope surface (M) in the radial direction (R).

20 2. Fixing element according to claim 1, characterised in that the yoke (15) forms
the front end of the expansion lobe (11).

3. Fixing element according to claim 1 or 2, characterised in that the crown (18) of
the arcuate curvature (17) faces radially outwards, away from the expander
25 body (8).

4, Fixing element according to one of claims 1 to 3, characterised in that the

arcuate curvature (17) extends substantially in the circumferential direction.

30 5. Fixing element according to one of claims 1 to 4, characterised in that the

arcuate curvature (17) acts as a spring in the radial direction (R).

6. Fixing element according to one of claims 1 to 5, characterised in that the
expansion lobe (11) becomes narrower towards its front end.
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Fixing element according to one of claims 1 to 3, characterised in that the arcuate curvature a7)
extends substantially in the circumferential directigg. Fixing element according to one of claims 1 to 4,
characterised in that the arcuate curvature (17) acts as a spring in the radial direction (R). Fixing
element according to one of claims 1 to 5, characterised in that the expansion lobe (11) becomes
narrower fowards. its front end. -10- 7. Fixing element.according to gne laims.1 aracterised
in that the%xpaci%)l%q’ge? erhneerrﬁ (@? Oa{gingt ItS ?ggr cg?nal?ﬁn}ﬁeqd??egfio% Sf?r(?t{r(g%%atidﬁ_ %%%aﬁ%’ontinuous
basic body (10),conanbich ¢ereqddsibasiobets( 1dgrazacaindhgedir g Fixphdrétedneirmacedrading to one
of claims 1 to 7, characigrisgdidnb it 4 exPantian-Rlemenk(3) istesiampad adngspecially a

stamped and bent part.

5 8. Fixing element according to one of claims 1 to 7, characterised in that the

expansion element (3) is a stamped part, especially a stamped and bent part.



