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(54) Title: FASTENING ELEMENT FOR INSERTING INTO A BORE

(54) Bezeichnung: BEFETIGUNGSELEMENT ZUM EINSETZEN IN EINE BOHRUNG

(57) Abstract: In a fastening element (1) for inserting into a bore (2) of a workpiece (3), a shank (5) which can be inserted into
a bore (2) and is provided with a roughened and/or profiled surface (4) and if need be a stop collar (6) is provided. The fastening
element (1) is formed from a possibly fibre-reinforced, elastically deformable material, wherein its shank (5) can be inserted or is
inserted frictionally into the bore (2) while being elastically deformed.

& (57) Zusammenfassung: Bei einem Befestigungselement (1) zum Einsetzen in eine Bohrung (2) eines Werkstiickes (3) ist ein in
N cine Bohrung (2) einfiihrbarer, mit einer aufgerauten und/oder profilierten Oberfldche (4) versehener Schaft (5) und gegebenenfalls
ein Anschlagbund (6) vorgesehen. Das Befestigungselement (1) ist aus einem gegebenenfalls faserverstiarkten, elastisch verform-
baren Material gebildet ist, wobei dessen Schaft (5) unter elastischer Verformung kraftschliissig in die Bohrung (2) einsetzbar oder
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FASTENING ELEMENT FOR INSERTING INTO A BORE

The invention relates to a fastening element to be inserted into a bore, which is provided
- with a shaft having a roughened and/or profiled surface and perhaps a stop collar and can

be inserted into a bore.

Such fastening elements are known, for example, from WO03/042551A2 or
US2005/0025606A1. These fastening elements are made from a plastically deformable
material, with the roughened and/or'proﬁled shaft being inserted into the bore of a work '
piece. After the insertion a bolt or a helical body is pulled or pushed through the opening
in the shaft, which causes a plastic deformation of the shaft and generally also the wall of
the bore in the work piece. The exterior wall of the roughened and/or profiled shaft of
the fastening element then engages the wall of the bore in a form-fitting manner.
Although here instead of the previously necessary two blind rivets for fastening a rivet
nut only one riveting process is necessary for the shaft itself, appropriate deforming
elements are still necessary and thus also particularly for the intended tension and/or

pressure elements for the bolt or sphere etc. to be pulled or pushed through for deforming

the shaft.

The present invention therefore has the object to provide a fastening element of the type
mentioned at the outset, which can be inserted without any additional parts for a plastic
deformation and In spite thereof provides the necessary stability values when inserted

into work pieces made from different materials.

According to the invention this is attained in that the fastening element is formed from a

perhaps fiber-reinforces, elastically deforming material, and its shaft can be or is inserted

in a bore in a form fitting manner under an elastic deformation

By this measure an optimal fastening of the fastening element in a work piece is achieved

so that the elements to be fastened by the fastening element also enjoy a particularly gQOd
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. fastening. By this type of mutual connection of the fastening element and the work piece
it 1s ensured that this connectidnis not loosened even after an extended period of use,
because By the elastic deformation an appropriate compression force is always provided.
A constant formfitting elastic connection is givén, so that it can be called a “spring-

connection”, Additionally, an essential advantage results from the fastening element

contributing to an absorption of oscillation.

An advantageous embodimeht of the fastening element is provided in that it is formed
perhaps from a fiber-reinforced plastic. Using a fastening element embodied in such a
~ fashion the elastic deformation and a constant form-fitting connection can be ensured.
Additiohally, an essential weight reduction 1s given. The absorption features are optimal
and additionally an excellent isolation effect is achieved, which is particularly

advantageous when the mutual electric isolation is necessary.

One exemplary embodiment provides for the shaft to be embodied solid. This is
recommended when particularly large axial pull-out forces are necessary. Then, the

entire solid cross-section of the shaft is effective for the elastic form-fitting connection.

Another exemplary embodiment provides that the shaft is embodied with a tubular
profile. This way the fastening element can also be used for additional uses in the area of

the shaft due to said central penetrating opening.

It must be considered particularly advantageous that the shaft is provided at its exterior

surfaces with ribs, grooves, knobs, corrugations, and/or teeth. The force-fitting

connection can be improved even more in that these surface structures can deform
elastically in all directions so that thus an optimal force-fitting connection can be

achieved to the wall of the bore in the work piece.

One variant of the embodiment provides that the exterior surface of the shaft is embodied

with ribs, extending at least almost parallel to the central axis of the shaft, having grooves

or corrugations embodied perpendicular in reference thereto to form a type of gearing.'
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This 1mproves the sectional or punctual compression even further and prevents any

loosening of the shaft in the axial direction or any rotation in reference to the work piece.

Another embodiment variant provides that the ribs or knobs or corrugations or teeth
protrude in the radial direction to a different extent. This way zones with a stronger and a
weaker elastic compression are created, so that an optimal introduction of force is given

from the fastening element to the work piece.

Another advantageous embodiment provides that one or several narrow ribs each
provided perhaps with gearing or corrugations and one or more wider ribs perhaps also

provided with gearing or corrugations alternating follow each other over the perimeter of

the shaft. This also contributes to the formation of zones with differently strong elastic

compression.

Another design provides that several axially parallel aligned'ribs are formed, with ribs
being provided between some of such ribs extending in the circumferential direction of
the shaft. This results in a particular fastening strength both in the axial dire'cti_on of the
shaft as well as the circumferential direction thereof because the elastic compression 'is

distributed appropriately.

~ In order to further reduce the ‘necéssary force for the initial elastic deformation and in
spite thereof ensuring sufficient mutual support for the final placement of the fastening

element between the shaft and the wall of the bore in the work piece it is suggested for
the knobs to be embodied in the form of pyramids or cones and/or faceted or round

frustum-shaped elements.

Further 1t 1s suggested that the ribs, groove, knobs, corrugations, and/or teethe taper off at

least at the edge regions of the shaft in an acute angle. This allows a much easier
insertion of the shaft of the fastening element into the bore of the work piece. The

- pressure necessary for a subsequent impression is then to be used fully for the placement
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of the fas‘tening element so that after the placement the optimal elastically effectiVe force-

fitting connection can be achieved.

Another variant of the embodiment provides that at the shaft, in addition of the ribs,

grooves, knobs, corrugations, and/or teeth one or more circumferential ribs, grooves, or
the like are embodied, with the diameter measured at the bottom of the ribs and/or
grooves being smaller than the diameter of the bore in the work piece, nto which the
shaft is to be inserted. This provides a particular safety against de-lamination because the

contacting surface between the shaft and the bore in the work piece is reduced. This

feature is not only to be embodied for thin-walled structures and/or work pieces but

eqLially advantageous for thicker work pieces.

Another embodiment of a fastening element provides that a cage-like holder is connected

to the stop collar to accept a threaded nut or a bolt head. The fastening element can also

be used to hold additional fasteners, particularly because the fastening element itself is

connected sufficiently to the work piece in an elastic formfitting manner.

Additional design possibilities result from the fastening element according to the
invention. For example, one embodiment provides for a threaded sheath to follow the

stop collar in one piece at the side opposite the shaft.

Another embodiment provides that at the stop collar, at the side opposite the shaft, a bolt

follows in one piece aligned to the same shaft of the bolt. This bolt can provide for

various purposes and fastening possibilities.

One embodiment provides for a threaded bolt following the Stop collar in one piece at the

side opposite the shaft having the same axis as the shaft. Thus, the fastening element

itself is provided with a threaded bolt, by which many potential connections can be

established.

.....
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The features according to the invention and particular advantages are explained in greater

detail in the following description of the drawings. They show:

Fig.1 = a fastening element inserted in a work piece, with the work piece being
shown 1n a cross-section;

Fig. 2 a view of the fastening element from the side;

Fig. 3 a top view of the fastening element;

Figs. 4 and 5 perspective views of the fastening elemeht;

F1gs. 6, 7,8 various perspective representations of a second embodiment of the

fastening element;

Fig. 9 ~ a view of the fastening element according to Figs. 6, 7, and 8 .from the
bottom; -

Fig. 10 a side view of a third embodiment of the fastening element;

Fig. 11 ~ aview of the fastening element aocording to Fig. 10 form the top;

Fig. 12 a fastening element inserted in a work pioce according to Figs. 10 and 11,

~ with the work piece being shown cross-sectioned:
Figs. 13,14  two perspective representations of a fastening element according to Figs.
10 to 12;
Fig. 15 “an embodiment of the Invention, in which the fastening element has an
‘ axial length greater than the thickness of the work piece or equivalent to
thin-walled structures
Fig. 16 ~an embodiment of the invention, in which the shaft is' additionally

provided with a circular groove, which during the elastic deformation of
the shaft is distanced from the wall of the bore in a work piece, even after

deformation.

In Figs. 1 through 5 a fastening element 1 is shown to be inserted into a bore 2 of a work
piece 3, which is provided with a shaft 5 that can be inserted into the bore 2 and hasa
roughened and/or profiled surface and which perhaps has a stop collar 6. The fastening
element 1 1s formed from a perhaps fiber-reinforced elastically deformable material. The

shaft of the fastening element is inserted or can be inserted into the bore 2 in a force-
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fitting manner under elastic deformation. Here it is provided to IUSe an also fiber-
reinforced plastic. Within the scope of the invention various plastic materials or plastic-
‘Iike materials can be used. It only must be ensured that the fastening element can be
elastically deformed so that always a force-fitting connection can be achieved between
the shaft 5 and the wall 7 of the bore 2 in the work piece 3. However, it is also possible
to produce the work piece itself or both the work piece 3 and the fastening element 1

from an elastically deformable material, namely advantageously from a perhaps fiber-

reinforced plastic.

- The shaft 5 can be embodied as a solid proﬁle-or' as a tubular _proﬁle. This 'may be
cylindrical profiles or profiles with various, cross-sectional shapes adjusted to the
' application. Particularly in case of a cross-sectional shape differing from the cylindrical
.form, In addition to the force-fitting contact when the fastening element is inserted, a
form-fitting contact can be achieved in order to create the possibility to transfer
respectively higher torque. Here, in case of a hollow profile the cross-section of the
penetrating opening can be embodled with the same or a different form in reference to the -
cross-section of the exterior limit of the profile. In order to create an optimal
compression and thus a force-fitting connection it is advantageous for the shaft 5 to be

provided with ribs 8, 9, grooves, knobs, corrugations, and/or teeth at its exterior surface
N ._

Here, at the exterior surface 4 of the shaft 5 ribs 8 can be provided, extending at least
almost parallel in reference to the central axis of the shaft 5, with grooves 10 extending
- essentially perpendicular in reference thereto to form a type of gearing. The ribs 8 or
knobs or teeth protrude differently far in the radial direction. One embodiment variant

provides here to embody one or more narrow ribs 8 perhaps having teeth and one or more
wider ribs 9 perhaps having teeth, alternating over the perimeter of the shaft 5, following

each other. Therefore, an essentially uneven surface is provided, which allows an elastic
deformation of the shaft and thus provides a force-fitting support of this area at the wall -
of the bore. Thus, forms other than ribs or corrugations can be provided, ergo any type of

protruding domes. It is not always necessary for a type of undercut to be provided.
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One embodiment i1s also discernible, here: several ribs 8 are provided, aligned axially

parallel, with ribs 9 being provided between some of these ribs 8, extending in the

circumferential direction of the shaft 5.

Within the scope of the invention it is also possible to provide elements in faceted or
- round frustum-like forms and/or pyramihd or cone-shaped elements inétead of ribs or even
In addition to ribs. '”Further, it is advantageous when the ribs 8, 9, grooves, knobs,
corrugations, and/or teeth taper towards the end in an acute angle at least at the end

“region of the shaft. This allows a facilitated insertion of the shaft 5 into the bore 2 at the

work piece 3.

The fastening element 1 is inserted from one side of the work piece into the bore 2 in the
- work piece 3, with naturally a respective force being necessary to allow the respéctive
elastic deformatibh of the ribs 8, 9, grooves, knob's, and/or teeth or corrugations. In order
to insert the fastening element into the work piece a placement device can be used, which
engages the work piece only from ohe side or from both sides and perhaps operates with
counter fasteners. After the final placement of the fastening element an optimal force-
fitting connection 1s created between the exterior limit 4 of the shaft 5 and the wall 7 of
the bore 2, which does not weaken even after an extended period of time inserted. By the
elastic connection a constant compression is ensured which cannot be influenced even by
shock, vibration, or changes in temperature. Even when the fastening material or the

work piece is formed from materials with different expansion coefficients no dissolution

of the connection can develop.

The fastening element according to the invention can therefore be used advantageously
everywhere a particularly secure fastening is necessary, thus particularly in airplane
construction and in vehicle design in general. Of course, the use in machine construction

or electro-technology is also possible, as well as in the chemical field.
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In the embodiment accordihg to Figs. 1 through 5 it 1s beneficial to provide the
penetrating opening 11 with a thread, so that here threaded elements, such as e.g., bolts,

can be inserted directly.

In an embodiment according to Figs. 6 through 9 a stop collar 6 1s provided with a cage-
like holder 12 following to accept a mobile threaded mjt or a bolt head. Therefore, here
additional fastening parts can be uséd in a form-fitting maﬁner, which then are protected
from distortion and also from being pulled out in the axial direction. Due to the
“particular design possibilities of a plastic part no additional clamps are necessary in the
construction according to the invention to hold additional fastening parts. Particularly in
such a fastening element the invention allows to omit both the otherwise usual

deformation element for the passive deformation as well as a clamp for holding

additional fastening elements.

Within the scope of the invention, instead of a cage-like holder, a threaded sheath can be
connected at the stop collar 6 in one piece at the side opposite the shaft 5. However, it is
also possible to provide any other particular constructive solution. For example, here

‘hooks, lugs, push buttons, and the like can be embodied in one piece with the fastening

element.

In the embodiment according to Flgs 10 through 14 a fasteningelement 1 1s provided in
which a bolt 13 follows the stop collar 6 in one piece at the opposite the side of a shaft 5,

aligned to the axis of the shaft 5. In an advantageous manner this bolt 13 is embodied as

a threaded bolt, so that other parts can be fastened directly thereto, for example by a nut.

In the embodiment according to Fig. 15 it is shown how the fastening element 1
according to the invention can also be used particularly advantageous in relatively thin
- work pieces 3. Here, an overlapping develops in the top regions of the work piece, SO
that particularly in thin-walled structures the fixation of the fastening element 1s
-supported. Additionally here, at the top of the fastening element, i.e. at the stop collar 6

or instead of the stop collar, a plate-shaped or disc-shaped stop 14 can be provided In
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“order to ensure additional bending or tearing stability. A penetrating opening may be

provided in the shaft 5, of course, perhaps having a thread. Due to the fact that the shaft

5 of the fastening element has an axial length greater than the thickness of the work piece

3, a section 16 of the shaft 5 protruding on the back 15 of the work piece 3 can re-exparid
elastically after the elastic compression inside the bore of the work piece 3. The retention
of the fastening element 1 is therefore particularly good in thin-walled structures, i.e. in
thin work pieces 3. The constructive purpose for use shown here in Fig. 15 can also be
“used 1n the embodiments according to Figs. 1 through 14. Even in these other structures,

particularly in thin-walled structures, a fastening from one side has been achieved which

previously was impossible.

[n the embodiment according to Fig. 16, at the shaft 5, a groove 17 encircling the
perimeter 1s provided, which is here embodied at the end zone of the shaft 5 in order to
reduce the contact surface between the wall of the bore in the work piece 3 and the shaft.
Particularly in this area the friction force is reduced when placing the fastening element.
Particularly when inserting the fastening element into a work piece made from a
| 'composite structure it can be prevented that the Jast layer splits off when the shaft 5 is
pressed in. The groove 17 may also be arranged at a different position in reference to the
axial length of the shaft 5 when at another location a specific zone is given, in which the
friction shall be reduced during the placement of the fastening element. Within the scope
of the Invention it 1s also possible to arrange more than one groove 17 on the axial length
of the shaft 5. 'Here, it 1S also possible that this groove 17 and/or grooves is and are,

- respectively, arranged not precisely circular in one level. It would also be possible to

provide a groove 17 helically encircling the perimeter of the shaft. Here, it can then also

be provided during the placement process to support the impression by a rotational

process.

Within the scope of the invention other possibilities are given, which are not listed in
detail, here. However, it is always essential that an elastic fastening element is provided

to be 1nserted in a bore with the fastenirig element and perhaps also the work piece being
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be only elastically deformed when inserted. Therefore, a form-fitting connection always

develops, which is constantly maintained due to the elastic effect.

10
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Claims

1. - A tfastening element to be inserted into a bore, which is provided with a shaft,
having a roughened and/or profiled surface, that can be inserted into a bore
and perhaps a stop collar, characterized in that the fastening element (1) is
formed from a, perhaps fiber reinforced, elastically deformable material, and
its shaft (5) can be or is inserted into the bore (2) under an elastic deformation.

2. A fastening element according to claim 1, characterized in that the elastically
deformable material of the fastening element is a fiber reinforced plastic.

3. A fastening element according to the claims 1 through 2, characterized in that
the shaft being embodied as a solid profile.

4 A fastening element according to claims 1 and 2, characteriZed in that the
shaft (5) is embodied as a tubular profile.

5. A fastening element according to one of claims 1 through 4, characterized in
that the shaft (5) is provided with ribs (8, 9), gfooves, knobs, corrugations,
and/or teeth at its exterior surface (4). ' '

6. A fastening element according to one of claims 1 through 5, characterized in
that ribs (8) extend at the exterior surface (4) of the shaft (5) at least
approximately parallel to the central axis of the shaft (5) having grooves (10)
or corrugations extending essentially perpendicular thereto to form a type of .
gearing.

7. A fastening element according to one of claims 1 through 5, characterized in

 that the ribs (8, 9) or knobs or corrugations br teeth protruding differently far
in the radial direction. ' '

8. A fastening element according to one of claims 1 through 7, characterized in

~ that one or more narrow ribs (8) with perhaps teeth or corrugations, each
following one or more wider ribs (9) alternating with perhaps teeth or
' _ cOrrugations at the circumference of the shaft (5)'.

9. A fasténing element according to one of claims 1 through 8, characterized in

that several ribs (9) are embodied aligned parallel to the axis, with ribs being

11
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provided extending between some of such ribs (8) in the circumferential
direction of the shaft.

A fastening element according to claim 1, characterized in that the knobs
being embodied in the form of pyramid of cone-shaped elements and/or
faceted or round frustums. '

A fastening element according to one of claims 1 through 10, characterized in
that the ribs (8, 9), grooves, knobs, corrugations, and/or teeth tapering towards
the end at an acute angle, at least at the end region of the shaft (5).

A faStening element according to one of claims 1 through 11, characterized in
that one or more circular ribs, grooves, or the like being embodied at the shaft
(3), In addition to the ribs (8, 9), grooves, knobs, corrugations, and/or .teeth,

with the diameter at the bottom of the grooves and/or notches béing smaller

‘than the diameter of the bbre (2) in the work piece (3) into which the shaft (5)

is to be inserted.
A fastening element according to claim 1 and one of the previous claims,
characterized in that a cage-like holder (12) following the stop collar (6) to
accept a threaded nut or a bolt head.

A fastening element accdrding.to claim 1 and one of the previous claims,
characterized in that a threaded sheath following in one piece at the stop collar
(6) at the side opposite the shaft (5).

A fastening element according to claim 1 and one of the previous claims,
characterized in that at the stop collar (6) on the side opposite the shaft (5) a

bolt (13) follows in one piece aligned with the same axis as the shaft (5).

A fastening element according to claim 1 and one of the previous claims,

~ characterized in that at the stop collar (6) at the side opposite the shaft (5), a

threaded bolt follows in one piece aligned in the same axis as the shaft (5).

12
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