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The application relates to a fastening element, such as a stud, nail or pin, comprising a shank, which defines a driving-in direction,
the shank having a front end, facing in the driving-in direction, and a rear end, facing counter to the driving-in direction, the shank
having at its periphery a profile ridge that is inclined in relation to the driving-in direction at an acute angle. According to one aspect,
the profile ridge has a front flank, facing in the fastening direction, and a rear flank, facing counter to the fastening direction, the
front flank having a greater area content than the rear flank. According to a further aspect, the fastening element has a tip region,

which has a convex portion.
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ABSTRACT

Fastening element

The application relates to a fastening element, such as a stud, nail or pin, comprising a
shank, which defines a driving-in direction, the shank having a front end, facing in the
driving-in direction, and a rear end, facing counter to the driving-in direction, the shank
having at its periphery a profile ridge that is inclined in relation to the driving-in direction
10  at an acute angle. According to one aspect, the profile ridge has a front flank, facing in
the fastening direction, and a rear flank, facing counter to the fastening direction, the
front flank having a greater area content than the rear flank. According to a further aspect,

the fastening element has a tip region, which has a convex portion.
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Fastening element

The present invention relates to a fastening element, such as for example a stud, nail or
pin.

Fastening elements of this type, such as for example steel nails, studs and the like, are
used in fastening technology for fastening items on hard receiving materials, such as
concrete, metal or rock. For this purpose, the fastening elements have a shank, in par-
ticular with a tip tapering in the setting direction and, lying at the other end of the shank,
a head which is enlarged in comparison with the diameter of the shank. The driving-in
operation is performed at high speed, by impact or by the element being driven in for
example by means of combustion-powered setting devices.

There are known fastening elements in which the shank has at its periphery a profile with
multiple profile ridges and grooves lying in between. Designs in which the profile ridges
are inclined in relation to the fastening direction are also known.

One object is to provide a fastening element that has a great fastening force.

A fastening element comprises a shank, which defines a driving-in direction, the shank
having a front end, facing in the driving-in direction, and a rear end, facing counter to the
driving-in direction, the shank having at its periphery a profile ridge that is preferably
inclined in relation to the driving-in direction at an acute angle, and the shank having a
cross-sectional area, oriented perpendicularly to the driving-in direction, with an area
content a shank diameter measured in the region of the profile ridge.

According to one aspect, the profile ridge is inclined in relation to the driving-in direction
at an acute angle. The fastening element also comprises a tip region adjoining the front
end of the shank and having a nail tip, the tip region having a tip length, measured in the
driving-in direction, and a cross-sectional area, oriented perpendicularly to the driving-in
direction, with an area content that is as great at a transition from the tip region to the
shank as the area content of the cross-sectional area of the shank and decreases from
the shank to the nail tip. The tip region comprises a convex portion. An angle of inclination
of the profile ridge with respect to the driving-in direction is less than 20°.

According to another aspect, the profile ridge has a front flank, facing in the fastening
direction, and a rear flank, facing counter to the fastening direction, the front flank having

Date Recue/Date Received 2023-01-26



10

15

20

25

30

35

-2.

a greater area content than the rear flank. As a result, that area of the profile ridge that
is heated up by friction during a driving-in operation, and as a result contributes to a
greater extent to a force holding the fastening element in the base material, is increased
at the expense of areas with a smaller contribution to the holding force, and so altogether
the fastening force of the fastening element is increased.

According to a further aspect, the fastening element comprises a tip region adjoining the
front end of the shank and having a nail tip, the tip region having a tip length, measured
in the driving-in direction, and a cross-sectional area, oriented perpendicularly to the
driving-in direction, with an area content that is as great at a transition from the tip region
to the shank as the area content of the cross-sectional area of the shank and decreases
from the shank to the nail tip, and the tip region comprising a convex portion. Preferably,
the tip region consists of the convex portion. On account of the convex form of the tip
region, starting from the nail tip, the area content of the cross-sectional area of the tip
region quickly increases, and so considerable frictional heat is generated at the begin-
ning of a driving-in operation. This allows a surface of the profile ridge to contribute to a
greater extent to a force holding the fastening element in the base material, and so the
fastening force of the fastening element is increased.

An advantageous embodiment is characterized in that the tip region has a tip region
midpoint, which is the same distance, measured in the driving-in direction, away from the
transition from the tip region to the shank and from the nail tip, and the area content of
the cross-sectional area of the tip region at the midpoint of the nail being more than 25%
of the area content of the cross-sectional area of the shank. Preferably, the area content
of the cross-sectional area of the tip region at the midpoint of the nail is more than 50%,
particularly preferably more than 70% or more than 75%, of the area content of the cross-
sectional area of the shank.

An advantageous embodiment is characterized in that the shank has a shank diameter,
measured in the region of the profile ridge, and the tip length being 1.1 to 1.6 times the
shank diameter.

An advantageous embodiment is characterized in that an angle of inclination of the pro-
file ridge with respect to the driving-in direction is less than 20°. It is thereby ensured that
an impact on the fastening element in the driving-in direction causes a rotation of the
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fastening element. Under some circumstances, the profile ridge is not suitable as a
thread that would convert a rotation of the fastening element into a forward drive.

An advantageous embodiment is characterized in that a cross-sectional area of the
shank has an area content that does not change significantly along the driving-in direc-
tion.

An advantageous embodiment is characterized in that the fastening element comprises
a head adjoining the rear end of the shank.

An advantageous embodiment is characterized in that the shank has two or at least
three, preferably at least four, profile ridges. Particularly preferably, the profile ridges are
distributed uniformly at the periphery of the shank.

An advantageous embodiment is characterized in that the tip region has a cross-sec-
tional area of which the area content steadily decreases from the shank to the nail tip.
Preferably, the profile ridge continues from the shank into the tip region. Particularly pref-
erably, the profile ridge continues substantially up to the nail tip.

Further advantages and measures of the invention are provided by the subclaims, the
following description and the drawings. The invention is represented in an exemplary
embodiment in the drawings,

in which:

Fig. 1 shows a fastening element according to the invention in a side view,

Fig.2 shows the fastening elementin an oblique view,

Fig. 3 shows a rolling die for producing the fastening element,

Fig. 4 shows various exemplary embodiments of a cross-sectional area of a fastening
element and
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Fig. 5 shows a variation of an area content of a cross-sectional area of a fastening
element.

Figs 1 and 2 show a fastening element 10 in a side view. The fastening element 10
comprises a shank 20, which defines a driving-in direction 30, and a front end 21, facing
in the driving-in direction 30, and also a rear end 22, facing counter to the driving-in
direction 30. The shank 20 has a cross-sectional area oriented perpendicularly to the
driving-in direction 30 and at its periphery a number of profile ridges 40 inclined in relation
to the driving-in direction at an acute angle of 15°. Respectively formed between two
profile ridges 40 are intermediate profile regions 50, which in the present example are
formed as grooves. The rear end 22 of the shank 20 is adjoined by a head 60. The front
end 21 of the shank 20 is adjoined by a convex tip region 70 with a preferably pointed
nail tip 71. The profile ridges 40 have in each case a front flank 41, facing in the fastening
direction 30, and a rear flank 42, facing counter to the fastening direction 30, and con-
tinue from the shank 20 into the tip region 70 up to the nail tip 71.

Fig. 3 shows a rolling die 80, which can be used for producing the fastening element, in
that a blank with a shank that is not shown is rolled between the rolling die 80 and a
similarly shaped mating die in a rolling direction 85. The rolling die 80 has a multiplicity
of channels 90, and so during the rolling a profile with profile ridges is rolled into a pe-
riphery of the shank. The channels 90 are inclined with respect to a longitudinal direction
of the shank which is oriented perpendicularly to the rolling direction 85, by an acute
angle of inclination a, and so the rolled profile ridges are also inclined with respect to the
longitudinal direction of the shank by the angle a.

For producing a tip region with a nail tip adjoining the front end of the shank, the rolling
die 80 and the mating die have regions that lie opposite one another during the rolling.
A gap thereby occurring between the regions mentioned tapers in a direction running
away from the channels 90, and so a material of the tip region is pinched between the
rolling die 80 and the mating die. As a result, the tip region is on the one hand shaped
and on the other hand heated, so that excess material can easily be thermally removed
from the tip region. When in the case of some exemplary embodiments the profile ridges
of the fastening element are intended to extend up to the nail tip, a thermal process
involving drawing two nail blanks apart according to EP 1 057 553 B1 is preferably used.

Date Regue/Date Received 2021-05-26
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In the case of an exemplary embodiment that is not shown, the channels in the rolling
die and/or the mating die extend into the aforementioned tapering gap.

Fig. 4 shows a cross-sectional area 100, oriented perpendicularly to the driving-in direc-
tion, of a shank 120 of a fastening element respectively according to a number of different
exemplary embodiments. The respective shank 120 has in each case four profile ridges
140 distributed uniformly at the periphery of the respective shank 120 and, lying in be-
tween, intermediate profile regions 150, which in the case of the exemplary embodiments
represented on the left and in the middle in Fig. 4 are formed as grooves. In the case of
the exemplary embodiments represented on the right in Fig. 4, the intermediate profile
regions 150 are formed as planar; in the case of exemplary embodiments that are not
represented, the intermediate profile regions are formed as concave. The profile ridges
are distinguished by the fact that they project radially with respect to a circular cross-
sectional form and with respect to the intermediate profile regions. The respective shank
120 has a shank diameter d, measured in the region of the profile ridges.

On account of the inclination of the profile ridges 140 with respect to the driving-in direc-
tion, each profile ridge 140 has a front flank 141, facing in the fastening direction, and a
rear flank 142, facing counter to the fastening direction, the front flank 141 being heated
up by friction to a greater extent than the rear flank 142 during a driving-in operation. The
front flank 141 has in this case a greater area content than the rear flank 142, and so
altogether a fastening force of the fastening element is increased.

Fig. 5 shows in a diagram 200 a variation of an area content of a cross-sectional area of
a fastening element in two exemplary embodiments, plotted as a percentage of an area
content in the region of a shank 220 of the fastening element against a distance from a
nail tip in millimeters. In the region of the shank of the fastening element, the area content
does not change significantly along the driving-in direction (100%). In a tip region 270,
the area content steadily decreases, starting from 100% at a transition 272 from the tip
region 270 to the shank 220, to a needle tip (0 mm, 0%). The tip region 270 has a tip
region midpoint 273, which is the same distance away from the transition 272 and from
the nail tip. At the tip region midpoint 273, the area content of the cross-sectional area of
the tip region 270 is in the first exemplary embodiment (lower curve) 72%, in the second
exemplary embodiment (upper curve) 78% of the area content of the cross-sectional
area of the shank 220. Furthermore, a tip length of the tip region from the transition 272
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to the nail tip is in the first exemplary embodiment (lower curve) 1.5 times, in the second
exemplary embodiment (upper curve) 1.2 times the shank diameter.

The invention has been explained above on the basis of a number of exemplary embod-

5 iments of a fastening element. The features described can be transferred individually or
in combination from each exemplary embodiment to all other exemplary embodiments
as long as they do not contradict one another. It is pointed out that the fastening element
according to the invention can also be used for other purposes.

Date Regue/Date Received 2021-05-26
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PATENT CLAIMS

1. A fastening element, comprising a shank, which defines a driving-in direction, the
shank having a front end, facing in the driving-in direction, a rear end, facing counter to
the driving-in direction, and at its periphery a profile ridge, the profile ridge being inclined
in relation to the driving-in direction at an acute angle, also comprising a tip region
adjoining the front end of the shank and having a nail tip, the shank having a cross-
sectional area, oriented perpendicularly to the driving-in direction, with an area content,
the tip region having a tip length, measured in the driving-in direction, and a cross-
sectional area, oriented perpendicularly to the driving-in direction, with an area content
that is as great at a transition from the tip region to the shank as the area content of the
cross-sectional area of the shank and decreases from the shank to the nail tip, and the
tip region comprising a convex portion, wherein an angle of inclination of the profile ridge
with respect to the driving-in direction is less than 20°.

2. The fastening element as claimed in claim 1, the tip region having a tip region
midpoint, which is the same distance, measured in the driving-in direction, away from the
transition from the tip region to the shank and from the nail tip, and the area content of
the cross-sectional area of the tip region at the midpoint of the nail being more than 25%
of the area content of the cross-sectional area of the shank.

3. The fastening element as claimed in claim 2, the area content of the cross-sectional
area of the tip region at the midpoint of the nail being more than 50% of the area content
of the cross-sectional area of the shank.

4. The fastening element as claimed in claim 3, the area content of the cross-sectional
area of the tip region at the midpoint of the nail being more than 70% of the area content
of the cross-sectional area of the shank.

5. The fastening element as claimed in claim 3, the area content of the cross-sectional

area of the tip region at the midpoint of the nail being more than 75% of the area content
of the cross-sectional area of the shank.
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6. The fastening element as claimed in any one of claims 1 to 5, the shank having a
shank diameter, measured in the region of the profile ridge, and the tip length being 1.1
to 1.6 times the shank diameter.

7. The fastening element as claimed in any one of claims 1 to 6, the area content of the
cross-sectional area of the shank being constant in the driving-in direction.

8. The fastening element as claimed in any one of claims 1 to 7, the area content of the
cross-sectional area of the tip region decreasing steadily from the shank to the nail tip.

9. The fastening element as claimed in any one of claims 1 to 8, the profile ridge
continuing from the shank into the tip region.

10. The fastening element as claimed in claim 9, the profile ridge continuing substantially
up to the nail tip.

11. The fastening element as claimed in any one of claims 1 to 10, the profile ridge having
a front flank, facing in the fastening direction, and a rear flank, facing counter to the

fastening direction, and the front flank having a greater area content than the rear flank.

12. The fastening element as claimed in any one of claims 1 to 11, the shank having two
or at least three profile ridges.

13. The fastening element as claimed in claim 12, the shank having at least four profile
ridges.

14. The fastening element as claimed in claim 12 or claim 13, the profile ridges being
distributed uniformly at the periphery of the shank.

15. The fastening element as claimed in any one of claims 1 to 14, the tip region
consisting of the convex portion.
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