Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2461268 C 2010/11/23

(11)(21) 2 461 268

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2002/09/06

(87) Date publication PCT/PCT Publication Date: 2003/04/10
(45) Date de délivrance/lssue Date: 2010/11/23

(85) Entree phase nationale/National Entry: 2004/03/23

(86) N° demande PCT/PCT Application No.: EP 2002/010001
(87) N° publication PCT/PCT Publication No.: 2003/02966/7
(30) Priorité/Priority: 2001/09/25 (DE101 47 076.2)

61) Cl.Int./Int.Cl. F76B 37/06 (2006.01),
B23P 19/06 (2006.01)

(72) Inventeurs/Inventors:
BABEJ, JIRI, DE;
HUMPERT, RICHARD, D
RATTEI INES, DE

(73) Proprietaire/Owner:
PROFIL VERBINDUNGSTECHNIK GMBH & CO. KG,
DE

(74) Agent: GOWLING LAFLEUR HENDERSON LLP

(54) Titre : ELEMENT DE FIXATION
54) Title: FASTENER ELEMENT

(57) Abréegée/Abstract:

"he Invention relates to a fixing element (/00) comprising a fixing section (/02) and a tubular stamped and/or riveted section (704).
"he stamped and/or riveted section Is embodied In such a way as to enable the fixing element to be placed on a metal part and the

fixing section Is embodied In such a way as to enable an object to be placed on the metal part. A bearing surface (708) Is provided
INn the region of the transition between the fixing section and the stamped and/or riveted section, extending in a radial and/or conical
manner, said bearing surface optionally exhibiting torsional fixing features (701, 702) and the free front end area (7/14) of the
tubular stamped and/or riveted section Is provided with a conical cutting surface (716) which is divergent on the radially inner side In
the direction of the free front end area and a rounded impact and traction surface (718) on the radially outer side. The cutting
surface and the impact and traction surface meet at a ring-shaped front edge (720) on the free front end of the stamped and/or
riveted section. The invention Is characterized by the shape of the rounded impact and traction area which prevents shavings from

occurring.

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N




CA 02461268 2004-03-23

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum

(43) Internationales Veroffentlichungsdatum

Internationales Biiro

10. April 2003 (10.04.2003)

(51) Internationale Patentklassifikation”:

(21) Internationales Aktenzeichen:

(22) Internationales Anmeldedatum:

(25) Einreichungssprache:

6. September 2002 (06.09.2002)

(26) Verdiffentlichungssprache:

(30) Angaben zur Prioritit:

101 47 076.2

25. September 2001 (25.09.2001)

(54) Title: FIXING ELEMENT.

(54) Bezeichnung: BEFESTIGUNGSELEMENT

/,/725

702
700

118 .730: 520 715

gLl

03 \ 704
799 s 724, e
§ 718
St
716 7
R=1 25
| S — ]

727 /726
;ZZBL /41%\900

y ~ / .
1 / N

‘ f (-723

ptsh

WO 03/029667 Al

Deutsch

Deutsch

(10) Internationale Veroffentlichungsnummer

PCT WO 03/029667 Al

KF16B 37/06 (71) Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme

von US): PROFIL VERBINDUNGSTECHNICK

PCT/EPO2/10001 GMBH & CO. KG [DE/DE]; Otto-Hahn-Strasse 22-24,

61381 Friechdrichdort (DE).

(72) Erfinder; und

(75) Erfinder/Anmelder (nur fiir US): BABEJ, Jiri [DE/DE];
Klosterweg 27, 35423 Lich (DE). HUMPERT, Richard
[DE/DE]; Ahornring 62a, 61191 Rosbach v.d.H. (DE).
RATTEIL Ines [DE/DE]; Oederaner Strasse 9, 01159
Dresden (DE).

DE

[Fortsetzung auf der ndchsten Seite]

(§7) Abstract: The invention relates to a fixing element (700) compris-
ing a fixing section (702) and a tubular stamped and/or riveted section
(704). The stamped and/or riveted section is embodied in such a way as
to enable the fixing element to be placed on a metal part and the fixing
section is embodied in such a way as to enable an object to be placed
on the metal part. A bearing surface (708) is provided in the region of
the transition between the fixing section and the stamped and/or riveted
section, extending in a radial and/or conical manner, said bearing sur-
face optionally exhibiting torsional fixing features (701, 702) and the
free front end area (714) of the tubular stamped and/or riveted section is
provided with a conical cutting surface (716) which is divergent on the
radially inner side in the direction of the free front end area and arounded
impact and traction surface (718) on the radially outer side. The cutting
surface and the impact and traction surface meet at a ring-shaped front
edge (720) on the free front end of the stamped and/or riveted section.
The invention is characterized by the shape of the rounded impact and
traction area which prevents shavings from occurring.

(57) Zusammenfassung: Ein Befestigungselement (700) mit einem
Befestigungsabschnitt (702) und einem rohrférmigen Stanz- und/oder
Nietabschnitt (704), wobei der Stanz- und/oder Nietabschnitt zur
Anbringung des Befestigungselements an ein Blechteil ausgelegt ist
und der Befestigungsabschnitt zur Anbringung eines Gegenstandes
an das Blechteil ausgelegt ist, wobei im Bereich des Ubergangs
vom Befestigungsabschnitt in den Stanz- und/oder Nietabschnitt eine
sich radial und/oder konustérmig erstreckende Anlageflache (708)
vorgesehen ist, die gegebenenfalls Verdrehsicherungsmerkmale (701,
702) aufweist und der rohrfoérmige Stanz- und/oder Nietabschnitt
an seinem freien Stirnende (714) auf der radial inneren Seite eine
konusformige, in Richtung des {freien Stirnendes divergierende
Schneidfldche (716) und auf der radial dusseren Seite eine gerundete

Stoss- und Ziehfldche (718) aufweist, wobei die Schneidfldache und die
Stoss- und Ziehfldche sich an einer ringférmigen Stirnkante (720) am

freien Stirnende des Stanz- und/oder Nietabschnitts treffen, zeichnet sich durch eine

[Fortsetzung auf der ndchsten Seite]
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Veroffentlicht;
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besondere Formgebung der konusférmigen Schneidflache und der gerundeten Stoss- und Ziehfldche aus, die die Erzeugung von
Spidnen vermeidet.
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Fastener element

The present invention relates to a fastener element having a fastener
section and a tubular piercing and/or rivet section with the piercing

and /or rivet section being designed for the attachment of the fastener
element to a sheet metal part and with the fastener section being designed
for the attachment of an article to the sheet metal part, wherein, in the

region of the transition from the fastener section into the piercing and/or

rivet section a radially and/or conically extending contact surface is pro-

vided which optionally' has features providing security against rotation
and the tubular piercing and/or rivet section has at its free end face on
the radially inner side a conical inclined surface or cutting surface which
diverges in the direction of the free end face and at the radially outer side
a rounded punching and drawing surface, with the oblique surface or
cutting surface and the pressing or drawing surface meeting at a ring-like

end face edge at the free end face of the piercing and/or rivet section.

. Fastener elements of this kind have been sold by the company Profil Ver-
- bindungstechnik GmbH & Co. KG in various forms under the designations

SBF, -SBK, RSF and RSK for many vears. The elements themselves and

a}so the method for the attachment of the elements and the die buttons

that are used are described in detail amongst other things in the German
patent DE 34 47 006 C2, DE 34 46 978 C2 and DE 38 35 566 C2.

Fastener elements of this kind are either introduced in self-piercing man-
ner into the sheet metal part so that the element has a piercing and/or

rivet section. They can however also be introduced into pre-holed sheet

-~ metals, with the pre-holing frequently taking place using a so-called pre-

ceding hole punch which pierces the sheet metal part directly before or

during the attachment of the fastener element. This possibility only exists
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for fastener elements which are formed as hollow body elements, for ex-
ample nut elements, because the hole punch has to pass through the

fastener element.

The possibility a_lso exists, likewise with hollow body elements, of provid-
ing them with a piercing and rivet section, of piercing the sheet metal part
with the piercing and/or rivet section and of removing the slug which

arises and which 1s trapped inside the tube and rivet section by using a

follow up ejection pin.

Even when using the above-named element with pre-holed sheet metal
parts the piercing and/or riveting section has to provide a not inconsider-
“able deformation work at the sheet metal part because it has to take care
of the deformation of the sheet metal part to a tubular collar in the region
of the rivet connection. The piercing and/or rivet section is subsequently
deformed radially outwardly around the free end face of the tubular collar
in order to form a recess for the tubulsr collar of U-shaped cross-section

- when viewed in a radial cross-section.

The requirements placed on the piercing and/or rivet section, irrespective
of whether or not pre-holding is used, are thus to have adequate stability
in order to be able to carry out the deformation which is required and,
a_ftér the formation of the rivet bead, to achieve an adequate strength in
the region of the rivet bead so that the strength of the connection which is
aimed at is ensured. This is required for the firm attachment of an article
to the sheet metal part. For a fastener element this moreover signifies that
the strength of the piercing and/or rivet section must correspond to the
strength class of the screw. During the attachment of the fastener element
to a sheet metal part the piercing and/or rivet section may not buckle. On

the other hand the deformability must be present so that the piercing
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and/or rivet section can be reshaped into the rivet bead which 1s of

U-shape in radial cross-section.

These contrary demands lead to the radial wall thickness of the tubular
piercing and/or rivet section having to have a clear association with the
effective size of the fastener element. Under the designation "etfective size
of the fastener element” is to be understood the strength which is de-
manded from the fastener element as such. If, for example, the fastener
element is a bolt element then the effective size of the fastener section
'cor'responds to the outer diameter of the thread cylinder, i.e. with a fas-
tener element having a metric thread of 5 mm diameter the effective size of
the fastener section likewise amounts to 5 mm. For a fastener element
with a thread. cylinder of 6 mm diameter the effective size of the fastener
section is 6 mm etc. If one is concerned with a nut element the effective
size is determined in precisely the same manner, i.e. with a nut element of
for example 8 mm internal diameter the effective size of the fastener sec-
tion is to be assumed to be 8 mm. If, in contrast, it is a bolt element which
is provided with a shaft part and which executes a journaling function or
‘is designed to receive a spring clip or to form a snap connection, then the
outer diameter of the shaft part counts as the effective size. For example,
with a shaft part having a diameter of 10 mm, the effective size of the

fastener section amounts to 10 mm.

The form of the conical cutting surface which diverges in the direction of
the free end face and the form of the rounded pressing and drawing sur-
face provided at the radially outer side of the piercing and/or rivet section
are very precisely determined in the known fastener elements in order to

satisfy the respective tasks.
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In the known elements the cutting surface is formed as a conical surface
which has the hypotenuse of an imaginary right-angled triangle with a
limb length perpendicular to the central longitudinal axis of the tubular
piercing and/or rivet section of 0.2 mm to 0.3 mm, depending on the
effective size of the fastener section. The sense of this conical cutting
surface is on the one hand to compress the piercing slug in the radial
direction when it is manufactured so that the pieréing slug 1s trapped 1n
the piercing and /or rivet section. This jamming stiffens the piercing
and/or rivet section during the subsequent deformation of the same,
which is of advantage. On the other hand, the conical cutting surface
serves to deflect the piercirig and/or rivet section radially outwardiy n
collaboration with a central part of the die button. Both functions lead to a
situation in which this cutting surface is made as broad as possible from

 the point of view of its design.

The rounded pressing and drawing surface in the known elements has a -
centre of curvature which was placed on the inner wall of the piercing
and/or rivet s'ection,-with the radius of curvature having a length which
corresponds to the radial wall thickness of the tubular piercing and/or
rivet section. In other respects the centre of curvature was so placed in the
known elements that the rounded pressing and &rawing surface runs
tangentially into the cylindrical outer surface of the tubular piercing
and/or rivet section, with this rounded pressing and drawing surface at
the free end of the fastener element, which forms a ring-like end face edge
with the cutting surface at the free end face of the piercing and/or rivet
section, meeting this cutting surface in such a way that a tangent to the
rounded pressing and drawing surface at the ring-like end face edge forms
an acute angle to the central longitudinal axis of the tubular piercing

and/or rivet section which is significantly less than 90°.
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Even when the said fastener elements have been successfully used in -
practice for many years they have a disadvantage, namely that the at-
tachment of the elements, irrespective of whether it takes place with or
without pre-holing, leads to the formation of small chips which, in the
course of time, stick in the region of the die buttons or elsewhere in the
tools that are used and can lead to jamming and deformations, also of the

sheet metal parts which are being processed, which are entirely undesir-

able.

The cause for these small chips is extremely difficult to understand since
one cannot visualize the way the chips arise in a lérge press, because the
working area consists of solid metal and there 1s no possibility of providing
SO to say obse;'vation windows which would enable the manufacturing

process to be observed without substantially impairing the course of the

manufacturing process.

The object of the present invention is to set forth a modified form of fas-
tener elements of the initially named kind which do not lead to the forma-
tion of chips, c;r only lead to the formation of chips to a substantially
lesser degree, without the attachment method which has otherwise proved
itself (with or without pre-holding) having to be changed and without the
technical values of the connections which are achieved deteriorating, and

it should also be possible to continue to use the die button which have

previously been used.

In order to satisfy this object provision is made in accordance with the

invention that the conical cutting surface forms the hypotenuse of an

imaginary right angled triangle with a limb length perpendic;ular to the
“central longitudinal axis of the tubular piercing and/or rivet section of

0.10 mm £ 0.03 mm, that the radial wall thickness of the tubular piercing
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and/or rivet section is dimensioned as a function of the effective size of

the fastener section;

that the rounded pressing and draxﬁring surface has a radius of curvature
which is 0.1 mm + 0.03 mm smaller than the respective radial wall thick-
ness and that the centre of curvature of the rounded pressing and drawing
surface lies on the surface of an imaginary cylinder parallel to the axis
which‘ extendé. av?ay from the ring-like end face edge in the direction of the
fas;tener section and is so positioned at a point along the piercing and/or
riveting section on the surface of the imaginary axially parallel cylinder
that a tangent to the rounded pressing and drawing surface stands per-

pendicular to the central longitudinal axis at the ring-like end face edge.

Despite the difficulties involved when observing the method it has proved
possible to ascertain that the chips have in principle three origins. On the
- one hand they.arise when the sheet metal part is cut through. However 7
they also arise when the sheet mefal. part 1s drawn into the tubular collar
and they furthermore arise during the rolling of the piercing and/or rivet
section into the recess of the die button around the drawn tubular collar

region.

It has furthermore been found, in accordance with the inverition that
through a special shaping of the piercing and/or rivet section in the region
of the conical cutting surface and of the rounded pressing and drawing
surface the tendency to chip formation can be substantially reduced and

thus the object of the invention can be satisfied.
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The invention will be explained in more detail in the following with refer-

ence to the drawings in which are shown:

Figs. 1 to 12

Figs. 13 to 18

Figs. 19, 20

Figs. 21 - 24

the Figures from the German patent 34 47 006 which
show the method for the attachment of the fastener
elements to sheet metal parts in the known form, with

both a bolt element and also a nut element being

'shown and with an ejéction pin being used with the

nut element to remove the piercing slug,

the Figs. 4, 5 and 7 to 10 of the German patent
34 46 978 C2 which show the attachment of a nut

element using a preceding hole punch,

a tastener element in the form of a bolt element in
accordance with the present invention, and indeed in
the form of an end view and a side view partly sec-

tioned in the longitudinal direction and

the design of the piercing and rivet section in the re-
gion A of Fig. 20 in dimensioned form for bolt elements

for the diameters M5, M6, M8 and M 10 respectively.

Since the Figs. 1 to 12 and 13 to 18 have been taken from the German
patents DE 34 47 006 C2 and DE 34 46 978 C2 and are fully described
there they will only be briefly described here by way of explanation, par-

| ticularly since the method sequence is straightforwardly evident from the

individual drawings.
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The fastener element of Fig. 1 1s a stud bolt element 150. This stud bolt
element 150 comprises a shaft part 154, shown here without thread, and

a head part 152 with a radial flange and a tubular piercing and rivet

~ section 156. In this embodiment the jacket wall 158 of the tubular pierc-

ing and rivet section is substantially of circularly cylindrical shape and
terminates in a rounded pressing and drawing edge 160 at the free end

face of the tubular piercing and rivet section.

The inner wall 164 of the pierciﬁg and rivet section 1s hikewise substan-
tially cylindrical in this embodiment and terminates in a conical Cutting
surface 166 which meets the rounded pressing and drawing edge 160 at a
ring-like end face edge at the free end face of the piercing and rivet sec-

tion.

As can be seen from Fig. 2 a sheet metal part 206 1s supported in a press

tool by means of a die button 180 and the fastener element 150 1s so

- pressed against the sheet metal part 206 by means of a press tool in the

form of a plunger of a press that, as shown in Fig. 3, a piercing slug 216
arises and_the sheet metal part is drawn into a tubular collar 218 (Fig. 4).
The piercing slug 216 is pressed inside the tubular piercing and rivet
section by a plunger projection 184 of the die button and the piercing and
rivet section 156 is rolled as a result of the rounded rolling surface 202 of |
the die button 180 radially outwardly around the free end face of the
tubular collar 218 forward the formation of a rivet bead until the end

position of Fig. 8 1s reached.

Fig. 9 shows how a plurality of bolt elements can be introduced one after
the other into a piercing head 472 of a press so that for each stroke of the
press one bolt element can be stamped into a new sheet metal part and

riveted to the latter. Even when Fig. 7 shows a particular shape of the die
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button, this can also have the form of a body of rotation, i.e. the planar

coining regions 220 shown in Fig. 7 do not have to be present.

The Figs. 10 to 12 show that a nut element can be used instead of a bolt
element and furthermore show how, in this embodiment, the nut element
1s admittedly introduced in a self-piercing manner into the sheet metal
part 650, the piercing slug is however subsequently pressed out by means
of an ejection pin 642 and disposed of via a central passage 638 ef the die
button 632. ’

The Figs. 13 to 18 show how a nut element 600 can be inserted into a
sheet metal part 650 using a so-called preceding hole punch 122 which
serves for the pre-holing of the sheet metal part 650 so that the piercing
and riveting section has a pressing and drawing function here, but is not
used for the piercing of the sheet metal part. Independently of the precise
layout of the attachmerit method and of the fastener element used all
elements shown are provided with a piercing and/or ﬁvet section, which is
provided at its free end face with a conical inclined surface or cutting .
surface at the radially inner side and at the . radially outer side with a
rounded pressing and drawing edge, with the rounded pressing and draw-
ing edge meeting the conical inclined surface at a ring-like end face edge

of the piercing and rivet section.

As explained above the 'present invention relates to a special design of the -
piercing and rivet section in the region of its free end face which ensures

the avoidance of chips.

The fastener element of Figs. 19 and 20 is a bolt element 700 with a fas-
tener section 702 and a tubular piercing and/or rivet section 704 , with

the piercing and/or rivet section being designed for the attachment of the

- LAl LR A L g W 4 T B i ¥ T v e AT L5 Ty :
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fastener element to a sheet metal part and with the fastener section being
designed for the attachment of an article to the sheet metal part. In the
region of the transition from the fastener section 702 into the piercing and
rivet section a rad‘ially extending contact surface 708 formed on a flange
part 706 1s provided here which, in the specific example, is provided with
features providing security against rotation in the form of noses 710 and
recesses 712. Features providing security against rotation must only be
provided when the fastener element has to transmit torques to the sheet
metal part in operation, for example when an article is to be secured to the
sheet metal part by means of a nut screwed onto the fastéﬁer section 702,
with a torque arising at the fastener element on screwing on of the nut as
a result of friction and having to be taken up by the sheet metal part.
Such torques also arise when the nut is removed and must likewise be
carried or transmitted by the connection between the fastener element and

the sheet metal part.

The tubular piercing and/or rivet section has at its free end face 714 a
conical cutting surface 716 at the radially inner side and a rounded press- |
ing and drawing surface 718 at the radially outer side, with the cutting

surface 716 and the pressing and drawing surface ﬁ‘leeting at a ring-like

end face edge 720 at the free end face of the piercing and/or rivet section.

The tubular piercing and/or rivet section 704 has a right cylindrical outer
wall 722 and a right cylindrical inner wall 724 which are both disposed

concentric to the central longitudinal axis 726 of the fastener element.

The design in accordance with the invention of the tubular piercing
and/or rivet section 704 in the region of its free end face, i.e. at the posi-
tion where the detail A is indicated in Fig. 20 will now be described with

reference to Fig. 21 for a fastener element in accordance with Fig. 20 with




CA 02461268 2004-03-23

- w»

11

an effective size of the fastener section of S mm, 1.e. the outer diameter of

the fastener section 702 amounts to 5 mm.

One can see from Fig. 21 that the conical cutting surface 716, when con-
sidered in the radial cross section, forms the hypotenuse of an irmaginary
1sosceles right—angled triangle the equal length sides of which are designed
with the reference numerals 717, 719. The limb 717 corresponds to the
imaginary continuation of the inner wall 724 of the piercing and/or rivet
section 704 from the start of the oblique surface or inclined surface 716
up to the point of intersection with the imaginary radius which goes from
the fing-like end face edge 720 to the longitudinal axis 726, with the
séction of the radius from the ring-like end face edge to the intersection
point with the imaginary continuation of the inner wall 724 of the piercing
and /or rivet section 704 forming the limb 719. In this example the limbs
717 and 719 each have a limb length of 0.1 mm, and this limb length can
amount, in accordance with the invention to 0.1 mm *+ 0.3 mm. Since this
is preferably an isosceles triangle, which 1s however not essential, the cone
angle of the conical intersection surface related to the central léngimdinal
axis 726 is 90°. The distance between the ring-like end face edge 720 and
the radially inner wall 724 of the tubular piercing and/or rivet section
amounts likewise to 0.1 mm (radial distance measured at the ring-like end

face edge 720).

The radial wall thickness R of the tubular piercing and/or ﬁ?et section
amounts, in this example of a bolt element of the size M5, to 1.25 *
‘0.05 mm. The rounded pressing and drawing surface 718 has, in accor-
dance with the invention, a radius of curvature which is 0.1 mm (£ 0.03
mm) smaller than the respective radial wall thickness R (in this example

1.25 mm). Furthermore the centre of curvature 727 of the (circularly)
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rounded pressing and drawing surface lies on the surface of an imaginary
axially parallel cylinder 728 which extends away from the ring-like end
face edge 720 in the direction of the fastener section 702. Furthermore the
centre of curvature 727 is so placed at a point along the piercing and /or
rivet section, at the surface of the imaginary axially parallel cylinder 728,
that the tangent 730 to the rounded pressing and drawing surface 718 at
the transition into the ring-like end face edge 720 stands perpendicular to
the central longitudinal axis of the tubular piercing and/or rivet section
704, as 1s indicated at 723. Accordingly the height of the centre of curva-
ture 727 above the ring-like end face edge 720 is likewise 1.15 mm corre-
sponding to the radius of curvature of the rounded pressing énd drawing

surface 718.

As a result of the geometrical relationships this design of the free end of
the piercing and/or rivet secition 704 leads to the rounded piercing and
drawing surface 718 likewise running tangentially into the right cylindri-
cal wall of the tubular rivet section. This also applies to the embodiment of
Fig. 22 which recites the correct dimensions for a bolt element in the size
M6 in accordance with the invention where the radial wall thickness of the

piercing and/or rivet section 704 likewise amounts to 1.25 mm.

One can see however from the Figs. 23 and 24 that the relationships with
a bolt element of the size M8 or M.IO are different, so that here a tangent
732 to the rounded pressing and drawing surface 718 of the piercing
and/or rivet section 704 forms an acute angle with a generatrix 734 of the
circular cylindrical wall 722 of the piercing and/or rivet sectioin 704, It has
been found, in accordance with the invention, that this fact is not disturb-
ing for the invention and also contributes to a reduction of the generation

of chips.
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Since the Figs. 22, 23 and 24 cOrrespond to Fig. 21, apart from the spe-
cific dimensions it is not necessary to separately describe these Figures.
Instead of this the same reference numerals have been inserted into the
Figs. 22, 23 and 24 as in Fig. 21 and the description of Fig. 21 is to be
considered represeritative for the Figs. 22, 23 and 24. All dimensions are

contained in the draWings are recited in mm and can thus be taken from

the drawing without problem.

It is furthermore pointed out that he precise form of the free end face of
the piercing and/or rivet section 704 also applies for all fastener elements
which are covered by this application, including also elements with the
designation SBF, SBK; RSF and RSK and in all possible applications of the
claimed fastener elements (including the above-described applications as a
bearing journal, or a clip receiver or for the formation of a snap connec- |

tion) and can also be used for these types of element when the intention is

to avoid chips.

In all embodiments all rhaterials can be named as an example for the
material of the functional elements which are used for the existing SBF,
SBK, RSF and RSK elements. Such materials include alloys which in the
context of cold deformation achieve strength values of the class 8 in ac-
cdrdance with the Iso standard, for example a 35B2 alloy in accordance
with DIN 1654. The so formed fastener elements are suitable amongst
other things for all commercially available steel materials for drawing
quality sheet metal parts and also for aluminium or its alloys. Aluminium
alloys, in particular aluminium alloys of high strength can also be used for
the functional elements, for example AIMgS. Functional elements of higher

strehgth magnesium alloys such as for example AMS0 also come into

question.
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Fastener element (700) having a fastener section (702) and a tubular piercing or rivet
section (704) having a radially inner side, a radially outer side, a central longitudinal axis,
and a radial wall thickness (R) with the piercing or rivet section being designed for the
attachment of the fastener element to a sheet metal part and with the fastener section
being designed for the attachment of an article to the sheet metal part, wherein, in a
region of transition from the fastener section (702) into the piercing or rivet section, a
radially or conically extending contact surface (708) is provided and the tubular piercing
or rivet section has at its free end face (714) on the radially inner side a coniéal inclined
surface or cutting surface (716) which diverges in the direction of the free end face and at
the radially outer side a rounded pressing and drawing surface (718), with the inclined
surface or cutting surface (716) and the pressing and drawing surface (718) meeting at an
annular end face edge (720) at the free end face of the piercing or rivet section (704),
characterized in that the conical inclined surface or cutting surface (716) forms an
hypotenuse of an imaginary right angled triangle with a limb length perpendicular to the
central longitudinal axis (726) of the tubular piercing or rivet section (704) of 0.10 mm =+
0.03 mm, in that the radial wall thickness (R) of the tubular piercing or rivet section (704)
is dimensioned as a function of an effective size of the fastener section; in that the
rounded pressing and drawing surface (718) has a radius of curvature (r) which 1s 0.1 mm
+ 0.03 mm smaller than the respective radial wall thickness (R) and in that the centre of
curvature (727) of the rounded pressing and drawing surface (718) lies on an imaginary
cylinder's (728) surface, said cylinder being parallel to an axis which extends away from
the annular end face edge (720) in the direction of the fastener section (702) and 1s so
positioned at a point along the piercing or rivet section (704) on the surface of the
imaginary axially parallel cylinder (728) that a tangent (730) to the rounded pressing and
drawing surface (718) stands perpendicular to the central longitudinal axis (726) at the
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annular end face edge (720).

Fastener element in accordance with claim 1, characterized in that the radial wall
thickness (R) of the tubular piercing or rivet section (704) is dimensioned as follows as a
function of the effective size of the fastener section:

sizeof Smm R =1.25+ 0.05 mm

sizeof 6 mm R =1.25 £ 0.05 mm

size of § mm R =1.50 £ 0.05 mm

size of 10 mm R =1.82 + 0.05 mm.

Fastener element in accordance with claim 1, characterized in that it is a bolt element and
the fastener section is provided with a thread cylinder, said thread cylinder having an

outer diameter which forms the effective size of the fastener section.

Fastener element 1n accordance with claim 1, characterized in that the fastener section is

realized as a shaft part, with the outer diameter of the shaft part forming the effective size

of the fastener section.

Fastener element 1n accordance with claim 1, characterized in that it is a nut element in

which the fastener section has a bore which is provided with one of a bore having a bore
diameter and a bore having an internal thread with an outer diameter with the respective

one of said bore diameter and said outer diameter determining said effective size of said

fastener section.

Fastener element in accordance with claim 1, characterized in that it is a hollow element
which has a bore for the reception of a rotatable shaft in the fastener section, said bore

having a diameter which determines the effective size of the fastener section.
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Fastener element in accordance with claim 1, characterized in that it is a hollow element
which has a bore adapted to receive a clip mounting, said bore having a diameter which

determines the efftective size of the fastener section.

Fastener element 1n accordance with claim 1, characterized in that the fastener section 1s
realized as a shaft part to receive a rotatable journal with the outer diameter of the shaft

part forming the effective size of the fastener section.

Fastener element in accordance with claim 1, characterized in that the fastener section is
capable of being provided with features of shape for the formation of a snap connection

with the outer diameter of the shaft part forming the effective size of the fastener section.

Fastener element in accordance with claim 1, characterized in that the fastener section is

provided with a mount for a spring clip with the outer diameter of the shaft part forming

the effective size of the fastener section.

Fastener element in accordance with claim 1, wherein the radially or conically extending

contact surtace (708) has features (710, 712) providing security against rotation.
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