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fastener which in a way safe against and pressing out can be pressgd jmto a
nmetal sheet. The present invention relates to a self-punching fastener,
which in a way safe against rotation and pressing out can be pressed into a
nmet al sheet having an annul ar body, the side of which facing the netal

sheet is having radially positioned projections which are pressed into the
metal sheet into the surface thereof during the setting with an interior
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di spl aced during the setting is pressed. The closest prior art in this
respect can be learnt fromthe US-B-6 220 804 which already is showi ng the
above-nentioned features. Fasteners according to this prior art however can
be set ' g han of. t hickn of heet,
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accord- ing to the prior art. Further, the fastener according to this
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and pressing out can be pressed intoc a metal sheet.

The present invention relates to a self-punching fastener,
15 which in a way safe against rotation and pressing out can be
pressed into a metal sheet having an annular body, the side
cof which facing the metal sheet is having radially positioned
projections which are pressed into the metal sheet into the
surface thereof during the setting with an interior thread

20 being positioned in the centre thereof and which on the side

cf the annular body facing the metal sheet in the set state
is having a surrounding annular depression into which the

metal sheet material displaced during the setting is pressed. %

J The closest prior art in this respect can be learnt from the
US-B-6 220 804 which already is showing the above-mentioned
features. PFasteners according te this prior art however can
be set merely in relatively small ranges of thickness of the
metal sheet, which means each an specially designed fastener

30 is needed for metal sheets with wvery little difference 1in
thickness. Further the safety against rotation and pressing
out is still not optimal in connection with fasteners accord-
ing to the prior art. Further, the fastener according to this
reference is having a polygone-shaped body (in the embodiment

35 each octagonal). The projections there in the vicinity of the
so-called "punching collar" are prominent and are flatly ta-

pering-off to the exterior.



35 each oct agonal) The projections there in the vicinity of the so-called
"punching collar" are prominent and are flatly ta- pering-off to the
exterior. 2 Starting out fromthe above& prior art, it is the task to be
solved the present invention to further devel op such a fas- t ener Ji/ritsugh a
way that with the sane geonetry a maximal or hinge of gauges of the netal
sheet can be used with a high 5 safety against rotation and pressi ng out
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the bottom side, the fastener 10 according to the inven- tion is provi ded
with an annul ar depression 12, the bottom

This task according to the invention is solved by the fea-

10 tures of the mainclaim 1. The subclaims are showing further
advantageous embodiments of the invention.

According to the prior art, the known sclutions were based on
the assumption that an optimal safety against rotation and

15 pressing out and a broad range of use of the fastener can be
achieved if for the locking against rotation continous ridges
are provided within the annular depression and if the bottom
of the annular depression is parallel to the surface of the
metal sheets to be worked.
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face of which starting fromits inner limtation - the punch 5 ing collar 13

- is incl

Wthin this annul ar depression 12 at
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annul ar array. The punching collar 13 is having an undercut 16 téﬁaiﬂs‘Whe
10 axis 20 of the fastener 10 according to the invention and the supporting

lned to its outer |imtation, i.e. the supporting collar 14.

ded evenly dis- tributed burl ~shaped | ocking el enents 15.i

collar 14 is having an undercut 17 in the direc- tion of the exterior

envel oping face 18 of the fastener 10 according to the invention. The
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nvention and the
supporting collar 14 is having an undercut 17 in the direc-

tion of the exterior enveloping face 18 of the fastener 10

according to the invention. The punching collar 13 is having
a cutting edge 19.

Fig. 2 shows the fastener 1% accerding to the invention of

Fig. 1 in a bottom view. The shape and the position of the
burl-shaped locking elements 15 are clearly shown. The burl-
shaped locking elements 15 are positicned at the outer sup-
porting collar 14 and are forming a free-space towards the
punching collar 13. In this representation {Fig. 2) the vari-

ant with annularly shaped burl-shaped locking elements 315 is
shown.

Fig. 3 shows the fastener 10 according to the invention in an

embodiment having sharp-edged (triangular) burl-shaped lock-
ing elements 25,

Fig. 4 shows the fastener 10 according to the invention in
accordance to Fig. 1, 2 and 3 as well as the rpunching die 30
and the metal sheet member 40. From this representation it
can be learnt that the metal sheet member 40 does not have a
prefabricated hole and does not need any further preparation,
The punching die 30 is having a cutting edge 31 and a swaging
ring 32 having a special geometry 33. The exterior enveloping
face 34 of the swaging ring 32 is running conically towards
the central axis 20 of the punching die 30. This is ensuring
that after the punching and pressing-in of the metal sheet

%he outer supporting collar 14 there

clearly

ast ener

as wel |



The punching die 30 is having a cutting edge 31 and a swaging 35 ring 32
havi ng a special geonetry 33. The exterior enveloping face 34 of the
swaging ring 32 is running conically towards the central axis 20 of the
punching die 30. This is ensuring that after the punching and pyessinggin
of the metal sheet 4 C UL 2001 nenber 40 into the annul ar depression 12 a
jamm ng of the swaging ring 32 in the netal sheet nenber 40 is avoi ded.
Fig. 5 shows the fastener 10 according to the invention of 5 Fig. 1to 3
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of the netal sheet menber 40 has been swaged into the annul ar 10 depression
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discarded downwardly from the punching &ie 30,

Fig. 6 is showing the fastener 10 abco:ding to the invention
15 completely set in a metal sheet member 40. The action of the
undercut 16, 17 at the punching collar 13 and at the su
ing collar 14 is clearly shown. The annular depression 12 is
filled with the material of the metal sheet member 40. The
burl-shaped locking elements 14, 25 are embadded in the metal
20 sheet member 40. The positive action of the bottom face of
the annular depression 12 inclined to the exterior for
enlarging the active length of the punching collar 13 and
therefore for increasing the range of useable gauge ranges of
the metal sheets for the fastener 10 according to the inven-

3 tion can be clearly noticed.
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the netal sheets for the fastener 10 according to the inven- t tion can be
clearly noticed. 30 35 5 22 DEC, 200<< TRANSLATI ON OF THE CLAI M5 AMENDED
DURI NG THE | NTERNATI ONAL 5 PRELI M NARY EXAM NATI ON PROCEDURE CLAIMS 10 1
Sel f-punching fastener (10), which in & way safe against rotatiorf aBbC 00
pressing out can be pressed into a netal sheet (40) having a body, which,
on the side facing the netal sheet, is having radially positioned
projections (15, 25), which during the pressing-in are pressed into the
metal sheet 15 nmenber (40) and thereby are securing the fastener (10)

agai nst rotation, wherein in the centre there is positioned an interior
thread (11) and, wherein on the side facing the netal sheet nenber (40) in
the set state there is provided an annular depression (12), wherein the
proj ect i OMANSIRTIZE) @F e THE pokhINenANENDEDaI DURERE e SHEO M NTERNATHGNALY

di s ri but A, h it rojections (15, 25) are positioned
at%the iggfﬂe%l or Aﬁﬁﬁ) aﬁ?‘gﬁdz}lr E?{848élﬁfﬁn}?ti ng the depression (12) and, in
that said collar limting the depression (12) at the exterior rimthereof
is having an undercut (17) in the direction of the depression (12) to be
able to receive netal sheet material for |ocking against an axial pressing

out, the “IBoMP and the depression (12) being annul arly designed, wherein
t he annul ar depression (12) on the side facing the netal sheet nmenber (40)

Is1dln1tgp.bgefkpgﬂgg%{ﬁgcggggén %3%10), which in a way safe against
rotation and pressing out can be presgssed into a metal sheet

{40) having a body, which, on the side facing the metal

sheet, 1is having radially positioned projections (15, 25},

which during the pressing-in are pressed into the metal sheet

15 member (40) and thereby are securing the fastener (10)
against rotation, wherein in the centre there is positiocned

an interior thread (11) and, wherein on the side facing the

metal sheet member (40} in the set state there is provided an

annular depression (12), wherein the projections (15, 25) are

20 positioned in said depression (12} equally distributed, char-
acterized in that the projections (15, 25) are positioned at

the interior rim of a collar (14) limiting the depression
(12) and, in that said collar limiting the depression {12) at
the exterior rim thereof is having an undercut (17) in the
J direction of the depression (12} to be able to receive metal
sheet material for locking against an axial pressing out, the
boedy and the depression (12} being annularly designed,
wherein the annular depression (12} on the side facing the
metal sheet member (40) is limited by a punching collar (13)
30 in the direction of the interior thread (11) which is de-
signed such that it is punching a hole with his diameter in
the metal sheet member (40) during the setting of the fas-
tener (10), with the punching collar (13) in the direction of
the depression (12) is having an undercut (16) receiving
35 metal sheet material occurring during the pressing-in to en-
sure a further locking of the fastener (10) against an axial

pressing out.




30 in the direction of the interior thread (11) which is de- signed such
that it is punching a hole with his dianeter in the netal sheet nenber (40)
during the setting of the fas- tener (10), with the punching collay &ﬁé%

the direction of the depression (12) i having an undercut (16) red Uﬁg
35 netal sheet material occurring during the pressing-in to en- sure a
further | ocking of the fastener (10) against an axial pressing out. 6 2 2
DEC 2UU1,, 2. Fasl er:ﬁ O)aé§§9 qﬁn Ialnh haracterized .in that the
punchi ng “colI°&r %1%% WHh FEPY o ?t% felght F83rag55tddero thdGduge of
t he respédei vgunehahgsheellatenben (40)tH orbeppumched br40 Hebi R 3G 3.
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interior [t2@)t ke &t oungheidh the di- rection of the netal sheet menber (40).
355

3. Fastener (10) according to any of the claims 1 or 2, char-
acterized in that the bottom face of the annular depression
(12) is inclined from the interior to the exterior in the di-
rection of the metal sheet member (40).
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