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The Invention relates to a fastening system (1) for fastening an add-on part (14) to a setting object (17) by means of a setting bolt
(2) comprising the setting bolt (2) having a first end (3) and a second end (4), comprising a fastening section (5) and a load
application section (6), a preferably ring or sleeve-shaped sealing element (10) having an opening (13) for sealing a setting bolt (2)
Inserted into the setting object (17) and the setting bolt (2) Is arranged inside the opening (13), preferably the add-on part (14), e.g.,
a grating plate, an electric fastener or a spacer, for fastening on the load application section (6) of the setting bolt (2). According to

the Invention, corrosion on the setting bolt should be permanently avoided. For this purpose, the axial extension of the sealing
element (10) Is designed such that In the set state of the setting bolt (2) the sealing element (10) is supported on a first end (11) by
the setting object (17) and on a second end (12) by the add-on part (14) and/or by the setting bolt (2).
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(34) Title: FASTENING SYSTEM
(54) Bezeichnung : BEFESTIGUNGSSY STEM

(57) Abstract: The invention relates to a fastening system (1) for fastening an add-
on part (14) to a setting object (17) by means of a setting bolt (2) comprising the
setting bolt (2) having a first end (3) and a second end (4), comprising a fastening
section (5) and a load application section (6), a preferably ring or sleeve-shaped
sealing element (10) having an opening (13) for sealing a setting bolt (2) inserted
into the setting object (17) and the setting bolt (2) 1s arranged inside the opening
(13), preterably the add-on part (14), e.g., a grating plate, an electric fastener or a
20 spacer, for fastening on the load application section (6) of the setting bolt (2).
According to the mvention, corrosion on the setting bolt should be permanently
avolded. For this purpose, the axial extension of the sealing element (10) is
designed such that in the set state ot the setting bolt (2) the sealing element (10) 1s
supported on a first end (11) by the setting object (17) and on a second end (12) by
the add-on part (14) and/or by the setting bolt (2).

HA

¥

11 (57) Zusammenfassung: Bei einem Betfestigungssystem (1) zum Befestigen eines
Anbauteiles (14) an einem Setzgegenstand (17) mittels eines Setzbolzens (2),
umifassend den Setzbolzen (2), der ein erstes Ende (3) und ein zweites Ende (4)
aufweist, mit einem Befestigungsabschnitt (5) und einem Lastangriffsabschnitt (6),
ein, vorzugsweise ring- oder hiilsentormiges, Dichtungselement (10) mit einer
Offaung (13) zum Abdichten des in den Setzgegenstand (17) eingesetzten
Setzbolzens (2) und der Setzbolzen (2) innerhalb der Offnung (13) angeordnet ist,

vorzugsweise das Anbauteil (14), z. B. em

3,7/

5

[Fortsetzung auf der nachsten Seite/

17,18, 19

Fig. 3

w0 2013/045130 A1 I JH10H F LR A0 A AFRO0 O A LA



CA 02850239 2014-03-27

WO 2013/045130 A1 IO APY 0 0 D B 0 00 00000

Veroftentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Gitterrostteller, ein Elektrobetestiger oder ein Abstandhalter, zum Betestigen an dem Lastangritfsabschnitt (6) des Setzbolzens (2),
soll Korrosion an dem Setzbolzen (2) dauerhatt vermieden werden konnen. Die axiale Ausdehnung des Dichtungselementes (10)
1st so ausgebildet, dass 1im gesetzten Zustand des Setzbolzens (2) das Dichtungselement (10) an einem ersten Ende (11) auf dem
Setzgegenstand (17) und an einem zweiten Ende (12) auf dem Anbauteil (14) und/oder dem Setzbolzen (2) autliegt.
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Fastening System

DESCRIPTION

[0001] The present invention pertains to a fastening system according to the preamble of Claim
1 and to a method for fastening an add-on part on a setting object by means of a setting bolt

according to the preamble of Claim 10.

[0002] Fastening systems are used in order to fasten an add-on part on a setting object by means
of a setting bolt. The add-on part consists, for example, of a grating plate, an electric fastener or a
spacer and the setting object consist, for example, of a metal plate, particularly a steel plate, or a
concrete wall or concrete ceiling. The setting bolt features a fastening section and a load
application section. The fastening section is realized in the form of a point and is inserted into the
setting object by means of a setting device. In this case, the material of the setting object 1s
deformed by the point on the fastening section of the setting bolt and the fastening section 1s
thusly fastened on the setting object, particularly in a non-positive fashion. The add-on part can
be fastened on the load application section of the setting bolt, for example, by means of a thread.
After the setting bolt has been inserted into the setting object, it 1s subjected to water, water
vapor or moisture under moist environmental conditions. This can lead to corrosion of the setting
bolt. Even hydrogen embrittlement of the setting bolt may occur if it consists of C- steel. This
can lead to a malfunction of the setting bolt such that the add-on part separates from the setting

object.

[0003] DE 1475 052 discloses a method for fastening an object such as, e.g., a plate on a
supporting component, in which a setting bolt is shot into the supporting component through a
fastening element that is relatively rigid in the axial direction and through the object to be

fastened.

[0004] DE 10 2008 043 435 A1 describes a threaded bolt with a fastening section, a load
application section, on which a thread is arranged, and a head. The load application section
features a pin-shaped core region that is realized in one piece with the fastening section and the
head, wherein the core region, the fastening section and the head consist of one material, and

wherein a threaded sleeve of a plastic material that carries the thread is fixed on the radial outer

side of the core region. In this case, the fastening section is provided with a plastic sealing

element that has the shape of a flat ring.
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[0005] It is the objective of the present invention to make available a fastening system and a
method for fastening an add-on part on a setting object by means of a setting bolt, in which

corrosion on the setting bolt can be permanently prevented.

[0006] This objective is attained with a fastening system for fastening an add-on part on a
setting object by means of a setting bolt that comprises the setting bolt that features a first end
and a second end with a fastening section and a load application section, a preferably ring-shaped
or sleeve-shaped sealing element with an opening for sealing the.setting bolt inserted into the
setting object when the setting bolt is arranged within the opening, and preferably the add-on part
such as, e.g., a grating plate, an electric fastener or a spacer for being fastened on the load
application section of the setting bolt, wherein the axial dimension of the sealing element
amounts to at least 5%, 10%, 20%, 30% or 50% of the axial dimension of the setting bolt before
the setting bolt is set such that the sealing element abuts on the setting object with a first end and
on the add-on part and/or the setting bolt with a second end 1n the inserted state of the setting

bolt.

10007] Due to the axial dimension of the sealing element, it abuts on the setting object as well as
on the add-on part and/or the setting bolt in the inserted state of the setting bolt. The setting bolt
is subjected to environmental influences such as, e.g., water or moisture after it has been set in
the setting object (supporting component). Due to this axial dimension of the sealing element, 1t
seals this axial section relative to the surroundings such that the setting bolt is not subjected to
moisture from the environment. In this way, corrosion or hydrogen embrittlement on the setting
bolt can be prevented. The setting bolt is advantageously capable of permanently withstanding

high loads, wherein the setting bolt may furthermore be made of a material that is susceptible to

corrosion because no corrosion occurs due to the seal produced with the aid of the sealing

element. In this way, the costs for manufacture of the setting bolt can also be lowered. The

second end of the sealing element may also consist of a second section or region of the sealing

element independent of an end of the sealing element that lies opposite the first end.

[0008] The axial dimension of the sealing element is realized, in particular, such that the sealing
element abuts on the setting object with a first end and on the add-on part and/or the setting bolt

with a second end in the inserted state of the setting bolt.

[0009] In another embodiment, the inside diameter of the sealing element is larger than the

maximum diameter of the setting bolt such that an axial section of the setting bolt is in an
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inserted state between the setting object and the second end, particularly the add-on part,
completely enveloped by the sealing element. The inside diameter of the sealing element,
particularly the maximum inside diameter of the sealing element, 1s larger than the maximum
diameter of the setting bolt. In this way, the sealing element can completely enclose the setting
bolt on the axial section and this section of the setting bolt is completely sealed relative to the

surroundings due to the seal, 1.e. the abutment of the sealing element on the setting object, as

well as on the add-on part and/or the setting bolt.

[0010] In an additional embodiment, the maximum diameter of the setting bolt 1s only taken into

congideration on an axial section of the setting bolt, on which the sealing element is arranged.

[0011] The sealing element preferably consists at least partially, in particular entirely, of an

elastic material such as, e.g., an elastomer or plastic.

[0012] In an additional variation, the setting bolt has a diameter between 0.5 mm and 15 mm,

preferably between 0.5 mm and 10 mm, particularly between 2 mm and 5 mm.

[0013] The setting bolt is advantageously provided with a point on its first end and/or the setting
bolt is provided with a device for fastening the add-on part such as a thread, a bayonet coupling
or a snap-on connection, particularly of plastic and/or metal, on the load application section. The

setting bolt is driven or inserted into the setting object in the setting direction with the first end

featuring the point.

[0014] In another embodiment, the sealing element is arranged and/or a fastened on the setting
bolt. The sealing element is already fastened on the setting bolt when 1t is being set and the add-
on part 1s subsequently fastened on the setting bolt with the sealing element.

[0015] The fastening system particularly comprises the add-on part, and the sealing element 1s
arranged and/or fastened on the add-on part. The sealing element is not fastened on the setting
bolt while it is set, and until the add-on part is fastened to the setting bolt, wherein the sealing

element is or becomes arranged on or fastened to the add-on part, is the fastening system

provided with the sealing element.

[0016] In another embodiment, the setting bolt consists at least partially, particularly entirely, ot

metal such as, e.g., steel, C- steel, stainless steel, copper or aluminum. The setting bolt

appropriately consists of plastic, particularly glass fiber-reinforced plastic.
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[0017] The inventive method for fastening an add-on part on a setting object by means of a
setting bolt, particularly by means of a fastening system of the type described in this intellectual
property application, features the steps of setting the setting bolt in the setting object such as,
e.g., a concrete wall or a metal plate, connecting the add-on part to the setting bolt by fastening
the add-on part on a load application section of the setting bolt and sealing the setting bolt by
means of a preferably ring-shaped or sleeve-shaped sealing element with an opening, wherelin the
setting bolt is arranged within the opening and the sealing element, particularly a first end
thereof, comes in contact with the setting object and thereby the sealing element, particularly a
second end thereof, additionally comes in contact with the add-on part and/or the setting bolt
such that the setting bolt is, in particular, completely sealed relative to the surroundings between
the add-on part and the setting object. The sealing element therefore abuts on the add-on part as
well as on the setting object, such that the setting bolt is completely enclosed and sealed by the
sealing element in the axial section between the add-on part and the setting object, particularly

due to the geometry of the sealing element. In this case, the setting bolt preferably is also sealed

by the setting object and/or by the add-on part.

[0018] A part for fastening the add-on part such as, e.g., a cap nut is appropriately also

considered to be an add-on part.

[0019] In an additional variation, the sealing element 1s elastically prestressed between the add-

on part and the setting object after the setting bolt has been set.

[0020] In another variation, the sealing element is fastened on the setting bolt and/or the add-on

part before the setting bolt 1s set.

[0021] In another embodiment, an axial section of the setting bolt between the add-on part and

the setting object is completely enclosed by the sealing element after the setting bolt has been

set.

[0022] The add-on part is particularly fastened on the setting bolt in a fluid-tight and dust-tight
fashion such that the setting bolt is completely sealed relative to the surroundings due to the seal

between the sealing element and the add-on part, as well as between the sealing element and the

setting object.
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[0023] In another embodiment, the shape of the sealing element is changed while the setting bolt

is set, wherein, in particular, the sealing element is elastically deformed.

[0024] The setting bolt advantageously is completely enclosed by the sealing element on an

axial section.

[0025] Exemplary embodiments of the invention are described in greater detail below with

reference to the attached drawings. In these drawings:

Figure 1 shows a longitudinal section through a first exemplary embodiment of a fastening

system before the setting bolt is set in a setting object,

Figure 2 shows the fastening system according to Figure 1 after the setting bolt has been
set in the setting object and while the add-on part is being fastened on the setting bolt,

Figure 3 shows the fastening system according to Figure 1 after the setting bolt has been

set in the setting object and after the add-on part has been fastened on the setting bolt,

Figure 4 shows a longitudinal section through a second exemplary embodiment of the

fastening system before the setting bolt is set in the setting object,

Figure 5 shows the fastening system according to Figure 4 after the setting bolt has been
set in the setting object and while the add-on part is being fastened on the setting bolt,

Figure 6 shows the fastening system according to Figure 4 after the setting bolt has been
set in the setting object and after the add-on part has been fastened on the setting bolt,

Figure 7 shows a longitudinal section through a third exemplary embodiment of a fastening

system before the setting bolt is set in the setting object,

Figure 8 shows the fastening system according to Figure 7 after the setting bolt has been

set in the setting object and while the add-on part is being fastened on the setting bolt,

Figure 9 shows the fastening system according to Figure 7 after the setting bolt has been
set in the setting object and after the add-on part has been fastened on the setting bolt,
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Figure 10 shows a longitudinal section through a fourth exemplary embodiment of a

fastening system before the setting bolt is set in the setting object,

Figure 11 shows the fastening system according to Figure 10 after the setting bolt has been

set in the setting object and while the add-on part is being fastened on the setting bolt, and

Figure 12 shows the fastening system according to Figure 10 after the setting bolt has been

set in the setting object and after the add-on part has been fastened on the setting bolt.

[0026] Figures 1 to 3 show a first exemplary embodiment of a fastening system 1. The fastening
system 1| comprises a setting bolt 2, a sealing element 10 and preferably an add-on part 14. The
add-on part 14 can be fastened on a setting object 17 such as, e.g., a concrete wall 18 or a metal
plate 19 with the aid of the setting bolt 2. The setting object 17 therefore represents the
supporting component. The setting bolt 2 has a first end 3 and a second end 4. The setting bolt 2
is set by being inserted or driven into the setting object parallel to a longitudinal axis 20 of the
setting bolt 2 in the setting direction according to the direction of the arrow in Figure 1, 1.e.,
parallel to the longitudinal axis 20 of the setting bolt 2, with a not-shown setting device. A lower
fastening section 5 of the setting bolt 2 is realized conically or in the form of a point 7 and the
add-on part 14 can be fastened on a load application section 6. In this case, the load application
section 6 features a device 8 for fastening the add-on part 14 such as, e.g., a thread 9. The load
application section 6 therefore has an external thread and a bore of the add-on part 14 1s provided

with an internal thread that can be screwed into the external thread on the load application

section 6 as shown 1n Figure 2.

[0027] The sleeve-shaped sealing element 10 of an elastic plastic is already tastened on the
setting bolt 2 before the setting bolt 2 is set. The sealing element 10 has a firstend 11 and a

second end 12 and the fastening section 5, as well as the load application section 6, of the setting
bolt 2 is arranged within an opening 13 of the sealing element 10 or abuts thereon (Figure 1).
[0028] After the setting bolt 2 has been set in the setting object 17 (Figure 2), the fastening
section 5 is essentially fastened on the setting object 17 in a non-positive and preferably also a
positive fashion. In this case, the first end 11 of the sealing element 10 abuts on the setting object
17 and the sealing element 10 completely encloses an axial section of the setting bolt 2, on which
the sealing element 10 abuts. When the add-on part 14 is screwed on the load application section
6 of the setting bolt 2, the add-on part 14 abuts on the second end 12 of the sealing element 10
such that the elastic sealing element 10 abuts on the add-on part 14, as well as on the setting
object 17, and is elastically prestressed between the add-on part 14 and the setting object 17. The
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add-on part 14 encloses the setting bolt 2 in a fluid-tight fashion and the setting bolt 2 is sealed
relative to the surroundings in a fluid-tight and dust-tight fashion due to the seal of the axial
section of the setting bolt 2 between the add-on part 14 and the setting object 17 as shown in
Figure 3. In this way, damage due to corrosion or hydrogen embrittlement can be advantageously
prevented on the setting bolt 2 when water or moisture is present in the surroundings. In the first
exemplary embodiment, the sealing element 10 is fastened on the setting bolt 2 such that it can

be referred to as a setting bolt sealing element 10.

{0029] Figures 4 to 6 show a second exemplary embodiment of the fastening system 1. In
essence, only the differences with respect to the first exemplary embodiment according to
Figures 1 to 3 are described below. The add-on part 14 features a bore and the sealing element 10
1s arranged within this bore after the setting bolt 2 has been set. In this case, the add-on part 14 1s
fastened on the load application section 6 provided with the external thread by means of a part 15
tor fastening the add-on part 14, namely a cap nut 16, as shown 1n Figure 6. In this context, the
part 15 1s also considered to be an add-on part 14 and the sealing element 10 in Figure 6 1s
elastically prestressed in the radial direction between the part 15, 1.e. the cap nut 16, and the
setting object 17 analogous to the first exemplary embodiment. In this way, the setting bolt 2 1s
also sealed relative to the surroundings in a fluid-tight and dust-tight fashion in the second
exemplary embodiment. The sealing element 10 is also fastened on the setting bolt 2 in the

second exemplary embodiment such that it can also be referred to as a setting bolt sealing

element 10 1n the second exemplary embodiment.

[0030] Figures 7 to 9 show a third exemplary embodiment of the fastening system 1. In essence,
only the differences with respect to the first exemplary embodiment are described below. When

the setting bolt 2 is set, the sealing element 10 is not fastened on the setting bolt 2, but rather on

the add-on part 14. The sealing element 10 therefore can be referred to as an add-on part sealing
element 10. When screwing on the add-on part 14, on which the sealing element 10 is fastened,
the sealing element 10 is already in contact with the add-on part 14 such that the add-on part 14
is already sealed relative to the sealing element 10. While the add-on part 14 1s screwed on
downward in the setting direction, the sealing element 10 comes in contact with and abuts on the
setting object 17 and the sealing element 10 is elastically prestressed between the add-on part 14
and the setting object 17 as the add-on part 14 is screwed further into the thread on the load
application section 6. In this way, the setting bolt 2 is advantageously sealed relative to the
surroundings in a fluid-tight and dust-tight fashion because the sealing element 10 completely
encloses the setting bolt 2 on an axial section of the setting bolt 2 and the sealing element 10

abuts on the add-on part 14 and on the setting object 17 in a fluid-tight fashion.
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[0031] Figures 10 to 12 show a fourth exemplary embodiment of the fastening system 1. [n

essence, only the differences with respect to the third exemplary embodiment according to

Figures 7 to 9 are described below. As in the third exemplary embodiment, the sealing element
10 is fastened on the add-on part 14 rather than on the setting bolt 2 such that it can be reterred to
as an add-on part sealing element 10. However, the shape of the sealing element 10 difters from

the third exemplary embodiment of the fastening system 1. Between the first end 11 and the
second end 12, the cross section of the sealing element 10 is in a section partially realized in the

form of an S-shaped tube and an elastic prestress of the sealing element is essentially realized

due to a deformation of this S-shaped section of the sealing element 10 after the setting bolt 2 has

been set as shown 1n Figure 12.

[0032] All in all, the inventive fastening system 1 is associated with significant advantages. The

sealing element 10 of an elastic material makes it possible to completely seal the setting bolt 2
relative to the surroundings in the set state such that corrosion or hydrogen embrittlement on the

setting bolt 2 can also be prevented in a moist environment.



We claim:

1. A fastening system for fastening an add-on part on a setting object by a setting
bolt, comprising

a setting bolt having a bolt first end and a bolt second end, with a tastening
section and a load application section; a sealing element having an element first end and
an element second end, with an opening for sealing the setting bolt inserted into the
setting object when the setting bolt is arranged within the opening, wherein the sealing
element consists at least partially of an elastic material; and

the add-on part fastened on the load application section of the setting bolt wherein
the sealing element has an axial dimension such that the sealing element abuts on the
setting object with the element first end, and on the add-on part and/or the setting bolt

with the element second end.

2. The fastening system according to claim 1, wherein the setting bolt has an axial
dimension and the axial dimension of the sealing element amounts to at least 5% of the

axial dimension of the setting bolt before the setting bolt 1s set.

3. The fastening system according to claim 1 or claim 2, wherein the sealing element
has an inside diameter and the setting bolt has a maximum diameter, and the inside
diameter of the sealing element is larger than the maximum diameter of the setting bolt
such that with the sealing element, an axial section of the setting bolt 1s in an inserted
state between the setting object and the element second end, completely enveloped by the

sealing ¢lement.

4. The fastening system according to claim 3, wherein the maximum diameter of the
setting bolt is only taken into consideration on an axial section of the setting bolt, on

which the sealing clement 1s arranged.

5. The fastening system according to any one of claims 1 to 4, wherein the sealing

element consists entirely of an elastomer.

CA 2850239 2018-10-04



6. The fastening system of any one of claims 1 to 4, wherein the sealing element 1s

entirely plastic.

7. The fastening system according claim 1, wherein the setting bolt has a point on
the bolt first end and/or the setting bolt comprises a load application section, and, on the

load application section, a device for fastening the add-on part.

8. The fastening system according to any one of claims 1 to 7, wherein the sealing

element is arranged and/or fastened on the setting bolt.

9. The fastening system according to any one of claims 1 to 8, wherein the fastening
system comprises the add-on part and the sealing element is arranged and/or fastened on

the add-on part.

10.  The fastening system according to any one of claims 1 to 9, wherein the setting

bolt consists at least partially of metal.
11.  The fastening system of claim 10, wherein the setting bolt is entirely metal.

12. The fastening system according to any one of claims 1 to 11, wherein the setting
bolt has an axial dimension and the axial dimension of the sealing clement amounts to at

least 10% of the axial dimension of the setting bolt before the setting bolt 1s set.

13.  The fastening system according to any one of claims 1 to 12, wherein the setting

bolt has an axial dimension and the axial dimension of the sealing element amounts to at

least 20% of the axial dimension of the setting bolt before the setting bolt is set.

14.  The fastening system according to any one of claims 1 to 13, wherein the setting
bolt has an axial dimension and the axial dimension of the sealing element amounts to at

least 30% of the axial dimension of the setting bolt before the setting bolt 1s set.

15.  The fastening system according to any one of claims 1 to 14, wherein the setting
bolt has an axial dimension and the axial dimension of the sealing element amounts to at

least 50% of the axial dimension of the setting bolt before the setting bolt is set.
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16. The fastening system according to any one of claims 1 to 15, wherein the add-on

part is selected from the group consisting of a grating plate, an electric fastener and a

spacer.

17.  The fastening system as claimed in claim 10 or claim 11, wherein the metal 1s

selected from the group consisting of steel, c-steel, stainless steel, copper and aluminum.

11

CA 2850239 2018-10-04



CA 02850239 2014-03-27

SOOI NN

K,

NN

TS ; "’{9 - a-#‘v’t .
IR U V¢
3 §

AR

17, 18, 19 17,18, 19 17, 18, 19
. Fig. 5 ‘
Fig. 4 & Fig. 6



CA 02850239 2014-03-27

N
L

..? &vﬁr
#////////;7 - .mm
/

e ¥

/xZ//A. NN B

.V///uf tf////. a0

WG th%v

LRI dt_.ﬂ\f&

17, 18, 19

17,18, 19

17,18, 19

Fig. 9

1/ . .” "

///////////6 -. I

!a.c;xiaiy ¥ VMR P PR B NS 3 e

10

17, 18, 18

1718, 19

17,18, 18

Fig. 11

Fig. 10



-

< /&/Az.ﬁﬁ? wﬁﬁ% 7

mn
§{—

NI ..3.\ .
M.nm VH,/...J,I hvo&oﬂaﬂww\

12
10

17; 18; 19



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

