; +, e3e&T#RRSASTRAT6TTT Sel f-punching fastener which in a way safe

agai nst rotation 5 and pressing out can be pressed into sheet The
present invention relates to a self-punching fastener, ﬁmﬂﬂﬂmmwmmﬁy safe
agai nst rotation and pressing out can be 10 pressed int et

havi ng an annul ar body, the side of which facing the netal SH&é&t is having

radially positioned projections, which are pressed into ; i her eof
during the setting. in the centre of which an interior t| @Emm& ﬂ&gmn
provi ded and which on the side of the annular body facin ] al

sheet in the set state is having a surrounding annul ar depre$¥®} into
whi ch the netal sheet material displaced during the setting is pressed. It

is the task to be solved by the present, _invention i / 0 _a
fast ener Salfsunching fHatensy hggﬁﬁﬁséﬁe % eBRet F‘)a/‘tflgn a?%(gm%(gtr:ggggehof
gauges of the nmetal sheet e oM i M Hesaf edve@gai nst rotation
an pressar"rfg RRAS 0T (?S"teé é:%gir]é% us punchli ng or a special preparation of
the holes into which the fastener is to be set being necessary. 25
According to the prior art, the known sol utions were based on the

assunption that an optinmal safety against rotation and pressing out and a
broad range of use of the fastener,is achieved |f

f cki ai nst
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and if thghottom of wapesapsubgaidepr esshonons auat giiesdsing (oiet sepPabe of
the metal sheets {o be worked. ntrary £o this I RN I fiyenkige i s
baked on RYRSIeLt1REO 1"\af“eit('5‘(rjL fg‘fﬁeg\/ﬂ'h%war% o%}tli %&Fugg&atf agai nst _rotation
burl shapsd Wik Neaeieeries metapreheatedt$ rhav ingi redial by areeitdopae

central axis,to pake use. of the mo f Y V&I face 2cREALHST ghke
rot at i ond@* PREM A atWih u‘?ﬁ%s?ré%ﬁ%gr glﬁtr%gcf ?clj asﬁ'{rofa%%e annul ar

depr essi ofng A Kair §diet i raglviamt tiye -oénthe eblwrioh aecbREFRECF ot PRE2ANDEAS

tion is consisting,in the f.act, that vendeseribgd Bbapl dacnggof
the securt®9y %’@%Yﬁ%?gr%?%t‘f%né%n t%lgé(ién{ck??.?gg f@é,r mati on of thg.bottor_n of
t hes annul gifie dept e5sebacht inhehensetmssats Mt RFVINRE AnRBFarUaephéssfion -

the punching col]ar - there..i 8 SPackef tletthe prBetr atdturidl t Hés-
cutting rfhg*io dgprteﬁestl%glnchﬂll%%%e avai | abl 6, which means it is possi bl e

to - wor kp]miactdadldmgémgttﬁl@k%@%@%goist%e%%?%r sheets or |arger gauge
ranges with the solution according to the invention.

It is the task to be solved by the present invention to im-
20 prove such a fastener in such a way that with the same geome-
try in a maximal range of gauges of the metal sheet can be
used with a high safety against rotation and pressing out
without a previous punching or a special preparation of the
holes into which the fastener is to be set being necessary.
25
According to the prior art, the known solutions were based on
the assumption that an optimal safety against rotation and
pressing out and a proad range of use of the fastener is
achieved if for the locking against rotation continuous
30 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.

Contrary to this, the present invention is based on the fact
35 that for achieving an optimal safety against rotation burl-
shaped locking elements are provided in a maximal distance to

the central axis to make use of the most effective lever



The coordination between the punching die geonmetry and the 15 shape of the
annul ar depression and the kind of sec%rity agai nst rotation according to
the invention is ensuring that after the pressing-in of the nmetal sheet
material a janm ng on the punching die is prevented and therefore a high
wor ki ng safety is secured. 20 Into the undercuts formed during the
production of the parts as well at the inner punching collar as on the
suppor t i gk £04 4 aFh&f réhigt fonsl anodept ensaontHer ubgoshespppesitagg wodf- t he
parts the natfrlal of tfe ngtal sheet is shaped into said 25 undercuts
ensuri ngtdaha?t b AR 2RI RFIYCT N thin netal sheets a high safety

agai nst rotation and pressing out of the fastener is achieved. The shape of
t he projection urI can b rch | t p S
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array. gg ggnfgh 9sCpiRre A8 b81havbAJadBoradagCHb thet dnmedsicme 10 axis
20 of the fastener 10 according to the invention and the - supporting

collar 14 is having an undercut 17 in the direction of the exterior
envel Op'i‘ﬂef%%rh%n%ftl%e bastener che anomtdimg toet fmormam' end The

punching collar 13 is havi a cutting.edge 5 2 0,
f 48t ener sh@pac <t dFR§ t@@%&? nPERTE %l F‘?‘@g t]h B(C)it t<(§)£r]n Vi THe
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shown. T bur | shaped | ockin ts 1 re t h sup
20 portiaftesl Fae P?%ﬁﬁ}Q% ﬁrﬁﬁ ?3 f%%é?t%ﬁgggég%h% gﬁﬂﬁfﬁ%
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shaped burl -shaped | oc ng el enents 15 is shown. 25 Fig. 3 shows the
fastenersiéeﬁﬁcéﬁdﬁﬁﬁuFS the invention in an enbodi ment havi ng sharp-edged
(ppi angul ar) burl -shaped | ocking elenments 25. Fig. 4 shows the fastener 10
accordin to t i nvention i C o o ¥Fd cheaasoaedd as
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the parg; the mat%rlal of the metal shé%t is shaped into said
25 undercuts ensuring that even with the working in thin metal

sheets a high safety against rotation and pressing out of thg

fastener is achieved.

The shape of the projections or burls can be arched as well

30 as with sharp edges (triangular).

In the following, the invention 1s more detailly described

with reference to the attached drawings.

35 Fig. 1 is showing a fastener according to the invention in
the shape of a nut consisting of an annular basic body 10. In
the centre of the cylindrical fastener 10 there is a through-
bore which at least over a part of the height of the fastener

10 is formed as a thread 11.



35 ring 32 having a special geonetry 33. The exterior envel oping face 34 of
the swaging ring 32 is running sonically towards the central axis 20 of the
punching die 30. This is ensuring that after the punching and pressing-in
of the nmetal sheet 4 menber 40 into the annul ar depression 12 a janmm ng
of the swaging ring 32 in the netal sheet nmenber 40 is avoided. Fig. 5
shows the fastener 10 according to the invention of 5 Fig. 1 to 3 shortly
after the finalization of the setting procedure. By the punching collar 13

in corporation with the cutting edge 31 of e i i Lsk 41
has been @unehedbett oBf Stll‘i]@'ne‘tg’é? gﬂ%‘é?n?rﬁnéigr a%%%gr%@t%ng&r?m?g?i gP@%fﬁ t he
metal sheefoarenbern 4% s betth seageshrultar t Gepannaian 1@ deph@sEPEROT2 by
the swaging rin 2. encl osi

, ng the_burlsha ocki E ; 0t $heSpudeh-The
stemmed ofAceli ek Wil %I"r%E%gﬂ%dgﬁ%n\!kg?dlpﬁg?%o?nlﬂtnﬂgaghﬁgﬁi ng di & 30. Fig.
6 is showng &&EL 485t BneridOiactbndidngot bt Eheutavehimbiats oBonpl 8t efPSsi t
in a netal Sheet, nenber .40. .The i f.;the uigebyeskiat iheat
punchi ng %EPP%ﬁtﬁﬁgaHSE&PrtH%P3u§%%b?ﬁngj€b |%#H§§£?s é%%gllé %30 ”aThe
annul ar deps essten d@ppsrtingedohlan Lhetharer pEE BroVAEeRefYP Hggﬂsﬁenber
40. The bur]|-shaped | pcki I i S 145 ge1enpaddad annuilbe Brtraly .20
sheet nen%%%bﬁhﬁg$g rgog#ggﬁg gg??%ﬁgog%?ﬁgngotton1face gf he aEnul%%
depr essi orhd 2piinchiingd cod lele ekt 281 BAVEBS &Rl IS Uthel ActPYBTPENSET of
t he_punchi ng_col | a f 9p? s EBhriNEHEasI BBet AR vieavtdenofands ¢dld e
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S

ressed i a nmeta eet _ _ _
P according to the invention. The punching collar 13 is having

a cutting edge 19.

15
Fig. 2 shows the fastener 10 according to the invention of

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

ant with annularly shaped burl-shaped locking elements 15 is

shown.

25 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
30 accordance to Fig. 1, 2 and 3 as well as Fhe punching 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 preparatién.
The punching die 30 is having a cutting edge 31 and a swag?ng
35 ring 32 having a special geometry 33. The exterior enveloping
face 34 of the swaging ring 32 1is 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



_ (40) having an annul ar body, which, on the side facing the 10 netal

sheet, is having radially positioned projections (15, 25), which during the
pressing-in are pressed into the netal sheet nmenber (40) and thereby are
securing the fastener (10) against rotation, wherein in the centre there is
positioned an interior thread (11) and, wherein on the side facing the 15
netal sheet nenber (40) in the set state there is provided an annul ar

depressi on{ckd b6t Antldy cthd hanﬁﬁlafi dlepdieayd iaged1dura ngamhéngetdfi nghes
pressed, characterized in th t t o tion 0 nly
di st ri butserEMP o idned i rﬁ]ﬂ ErCt &E&S‘Desléﬂon%(%z‘%’&tg%ﬁe outer rim

of the collar 20 (14) limting the annul ar depression (12). 2. Fastener
(10) according to claim1l, characterjze %}? uI ression
(12) on tH& S|%ie5¥18&’?néjhtenetc% e %h%ét gﬁg%ﬁfgp%%%o ghE; &§ 2
colgl ar - shiped pr @joecd | eho281{y1FHE ter titﬂeedlfnelcatlllmatafort h@fl rttl'@r [ %@tthﬁa@ad

11), which sh h tha h heet
henber (BRI e diamvarnbi  fePAE 130 B BBt R anshee
setting Qfutthed asdgmedl( bd) .t180 Bincisnendie( BO) aﬁ:c@%ﬁknélt d1ag aPR¢R or
2, char act eri,z qun%rl: tc?xﬁttlllg 8&'&?“5&8&%&%&1% ‘éi'ntdh diesnest et Pal t 6

hei ght i & auge o e respective netal sheet nenber 540) to
be punchethe aﬁeual Fabeeneme(ﬁﬂ;@)r A ohds n@eﬁ@ aWARd t hetel &k anpel

Chl%raCterdeCp[%‘% trl“""izt %h'éwacfPA darihlB) 3bs dravicut ey m@er]@uﬂ(m)

h respe Fe annu epre55| 0 225(12 recel vi ng, t he nataé Afhle
mat eri al sheEpesd h@ﬂkh@t ﬁéem’-‘€§§| G Lo KT thd
fastener ﬁgsada[}% Fﬁcﬁlnvﬁﬁl S T iched prﬁail&tgerd:(eloéo according to any of

t he cl ai ars acterized in that the supporting collear (14)
limting the annul ar depression (12) at the exterior rimis having an
under cut F( 6109, waa&abn§egﬂsctageehee &Onlab@br@&@fgeSBJ orhé 12)ventienei ve
netal shee rraterl a

ock |ng agaj nst ax% SSi out.. 10 6f Eﬁgtener
( 13) accmqimp'ﬂg?tla}\arﬁﬁtofllﬁ e BFaRhsS2SEL BE ﬁ5r§ teriTed T Pha?t t
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filled with the material of the metal sheet membexr 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-

25 tion can be clearly noticed.

30
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1. Self-punching fastener (10), which in a way safe against
rotation and pressing out can be pressed into a metal sheet
~ (40) having an annular body, which, on the side facing the

10 metal sheet, is having radially positioned projections (15,

- 25), which during the pressing-in are pressed into the metal
sheet member (40) and thereby are securing the fastener (10)
against rotation, wherein in the centre there is positioned
an interior thread (11) and, wherein on the side facing the

15 metal sheet member (40) in the set state there is provided an
annular depression (12) into which the material displaced

during the setting is pressed, characterized in that the pro-

jections (15, 23) are evenly distributed and positioned in
said annular depression (12) at the outer rim of the collar

20 (14) limiting the annular depression (12).

5. Fastener (10) according to claim 1, characterized in that
the annular depression (12) on the side facing the metal
sheet member (40) is limited by a collar-shaped projection

25 (13) in the direction of the interior thread (11), which is
shaped such that it is punching a hole into the metal sheet
member (14) having the diameter of the punching collar (13)
during the setting of the fastener (10) .

30 3. Fastener (10) according to claim 1 or 2, characterized in
that the punching collar (13) with respect to its height 1is
adapted to the gauge of the respective metal sheet member

(40) to be punched.

35 4. Fastener (10) according to any of the claims 1 to 3, char-
acterized in that the punching collar (13) is having an un-
dercut (16) with respect to the annular depression (12) re-

ceiving the metal sheet material formed during the pressing-
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to receive metal sheet material for locking against axial

pressing out.

10

- 6. Fastener (10) according to any of the claims 1 to 5, 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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