wO 2014/18606'7 A 1[I I NPF V000 0 00O

(43) International Publication Date
20 November 2014 (20.11.2014)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/186067 A1l

WIPOIPCT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
F16B 11/00 (2006.01) F16B 37/04 (2006.01)

International Application Number:
PCT/US2014/033271

International Filing Date:
8 April 2014 (08.04.2014)

Filing Language: English
Publication Language: English
Priority Data:

102013 008 432.6 17 May 2013 (17.05.2013) DE

Applicant: ILLINOIS TOOL WORKS INC. [US/US];
155 Harlem Avenue, Glenview, Illinois 60025 (US).

Inventors: KLUGE, Martin; Untere Siedlerstr. 7, D-
97285 Rottingen (DE). SOMERS, Floris; Damasch-
keanger 35, D-60488 Frankfurt (DE).

Agent: HAUPTMAN, Benjamin J.; LOWE HAUPTMAN
& HAM, LLP, 2318 Mill Road, Suite 1400, Alexandria,
Virginia 22314 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ,
LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

(54) Title: FASTENING ELEMENT

(57) Abstract: The invention relates to a fastening element for fastening a
component on a carrier component, in particular a carrier component of an
automobile, wherein the fastening element comprises a glue surface with
which the fastening element can be glued onto the carrier component with
a glue applicable to the glue surface, and wherein the fastening element
comprises fastening means for fastening the component or a further fasten-
ing element, wherein a plurality of anchoring ribs are provided on the glue
surface, which extend in a radial direction with regard to an imaginary
circle around the center of the glue surface.




WO 2014/186067 PCT/US2014/033271

FASTENING ELEMENT

The invention relates to a fastening element for fastening a component on a carrier
component, in particular a carrier component of an automobile, wherein the fastening
element comprises a glue surface with which the fastening element can be glued onto the
carrier component with a glue applicable to the glue surface, and wherein the fastening
element comprises fastening means for fastening the component or a further fastening
element. The invention also relates to a fastening device, to a carrier component and to a

system of a carrier component and a fastening element.

Fastening elements of the type mentioned at the beginning are connected, for example, to
a body part of an automobile. Subsequently, a component to be fastened to the body part,
or a second fastening element, is fastened to the fastening means of the fastening element.
In the last-mentioned case, a component to be fastened to the body part is generally held
between opposite bearing surfaces of the two fastening elements. In automobiles, use is
increasingly made, even in the body region, of fiber reinforced plastics, for example
carbon fiber reinforced plastics. In the case of fiber reinforced plastics, the fastening
elements frequently have to be glued on the carrier component. For this purpose, the
fastening elements have a glue surface which is provided with a glue and with which the
fastening elements are then glued on the carrier component. In the event of assembly and
disassembly and also during operation, fastening elements of this type are exposed to high
forces, in particular high torsional forces or shearing forces. This imposes high demands
on the glued joint. In order to achieve a better connection of the glue to the fastening
element and therefore to the carrier component, it is known to form the glue surface with a
roughened structure rather than being completely smooth. Frequently, however, the
durability to torsional or shearing forces needs to be increased even further. It is likewise
already known for this purpose to provide the glue surface with a plurality of through
bores through which the glue flows onto the fastening element side during the course of
the gluing. This results in a better connection of the glue. However, an undesirable contact
of the glue with the fastening means frequently occurs in this case, which has an adverse

effect on the function of the fastening means, for example a thread or latch means.
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Starting from the explained prior art, the invention is based on the object of providing a
fastening clement, a fastening device, a carrier component and a system of the type
mentioned at the beginning, with which greater durability in particular to torsional and

shearing forces is achieved.

The invention achieves the object by means of the subject matter of claims 1, 13, 14 and
15. Advantageous refinements are found in the dependent claims, the description and the

figures.

For a fastening element of the type mentioned at the beginning, the invention achieves the
object in that a plurality of anchoring ribs are provided on the glue surface, which extend
at least in sections, preferably fully, in a radial direction with regard to an imaginary circle

around the center of the glue surface.

The fastening element according to the invention is glued with the glue surface thereof
onto a carrier component in a manner known per se. The carrier component can be
composed of a fiber reinforced plastic, for example a carbon fiber reinforced plastic (CFP)
or a glass fiber reinforced plastic (GFP). The carrier component can be a body part of an
automobile. The component to be fastened thereon can be, for example, a lining part or
another component of an automobile. For the gluing on the carrier component, the glue
surface is provided over the full surface area or in sections with a generally initially
flowable glue and is pressed onto the carrier component, wherein the glue cures.
Subsequently, the component to be fastened on the carrier component can be fastened
directly to the fastening means of the fastening element. However, indirect fastening is
also possible, in which a further fastening element is fastened to the fastening means of the
fastening element, wherein the component to be fastened to the carrier component is held,

for example, between mutually facing bearing surfaces of the two fastening elements.

In order to achieve increased durability of the fastening element to torsional and shearing

forces, anchoring ribs or anchoring webs which are heightened with regard to the glue
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surface and which extend in a radial direction on the glue surface are provided, according
to the invention, on the glue surface. It is entirely possible here for the anchoring ribs to
extend at least in sections at a small angle of, for example, less than 10° with respect to the
radial direction. However, the anchoring ribs always have an extent in the radial direction.
The glue surface of the fastening element according to the invention can be annular, for
example. An annular glue surface can be provided in particular if the fastening means of
the fastening element, which fastening means extend through a passage bore in the carrier
component in the fitted state, are located in the center of the glue surface. However, the
glue surface may also be designed with a closed center, in particular if the fastening means
are located only on that side of the fastening element which faces away from the glue
surface. In particular in the case of an annular glue surface, the center is therefore not
located on the glue surface. The anchoring ribs provided according to the invention then
extend in a radial direction with regard to a circle placed around the center, that is to say
the geometrical center point or center of gravity of the glue surface. The anchoring ribs
can be arranged here distributed uniformly over the glue surface. In particular, the

anchoring ribs can be arranged at identical angular spacings on the glue surface.

According to the invention, the glue is connected to the anchoring ribs. The anchoring ribs
thus lead to an improved connection of the glue to the glue surface and therefore to the
fastening element, and hence also to an improved connection of the fastening element to
the carrier component. When glued onto a carrier component, the fastening element
according to the invention therefore has greater durability to torsional and shearing forces,
as may occur within the course of the assembly or disassembly or else during operation. It
has been shown in particular that anchoring ribs of this type considerably more effectively
carry out this function than a surface which is roughened or structured in some other
undefined manner. The increased durability is made possible in particular by means of the
mechanical connection, which is added by the anchoring ribs, in comparison to the glued
joint which is merely present otherwise. By means of a suitable configuration of the
anchoring ribs, an optimum flow of the glue on the glue surface and therefore a uniform

distribution of glue are made possible at the same time during the gluing. The glue to be
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applied to the glue surface can be a single-component or two-component glue. Said glue

can cure, for example, chemically and/or thermally and/or by means of UV radiation.

According to one refinement, the glue surface can be closed. The glue surface therefore
then does not have any (axial) passage holes through which a glue impairing the function
of the fastening means can pass, in particular onto the side facing away from the glue
surface and therefore from the carrier component. This side generally bears the fastening
means. The closed glue surface therefore ensures that the function of the fastening means
cannot be impaired by glue. It should be pointed out that it is entirely possible to form
equalizing or ventilation holes in the glue surface or in a boundary of the glue surface, in
particular when glues curing exothermically are used. Said equalizing or ventilation holes
then, however, have such a small cross section that no quantities of glue impairing the

function of the fastening means, preferably no glue at all, can pass through said holes.

The glue surface can have a circular shape or a circular ring shape, wherein the anchoring
ribs then extend in a radial direction with regard to the circular shape or the circular ring

shape of the glue surface.

Furthermore, some or all of the anchoring ribs can extend continuously between an inner
boundary or a center of the glue surface and an outer boundary of the glue surface. In the
case of an annular glue surface, for example a glue surface with a circular ring shape, the
anchoring ribs in this refinement extend continuously, as seen in the radial direction,
between the radially inner and the radially outer edge of the annular glue surface. In the
case of glue surfaces with a closed center, for example a closed circular glue surface, the
anchoring ribs in this refinement extend continuously from the center point of the glue
surface as far as an outer edge of the glue surface. In particular, a star-shaped arrangement

of the anchoring ribs can be provided.

Some or all of the anchoring ribs can also extend non-continuously between an inner
boundary or a center of the glue surface and an outer boundary of the glue surface. In this

refinement, the anchoring ribs therefore, as seen in the radial direction, in each case have
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at least one interruption or extend only over a radial subsection. It is then furthermore
possible for all or some of the anchoring ribs to extend in an alternating manner, as seen in
the circumferential direction, from the inner boundary or the center of the glue surface and
from the outer boundary of the glue surface. An offset arrangement of the anchoring ribs
leads to particularly good shearing and torsional strength and to a reduced flow obstruction

to glue applied to the glue surface.

Furthermore, some or all of the anchoring ribs can extend along a wave form in the radial
direction, for example in an S-shaped manner. The anchoring ribs continue here still to
extend in the radial direction, but have a wavy profile. In particular, a straight line placed
through said wavy profile runs in the radial direction. This refinement also leads to

particularly good shearing and torsional strength.

Some or all of the anchoring ribs can comprise at least one deepening along their radial
extension, through which deepening glue can flow when the fastening element is glued
onto the carrier component. Such deepenings continue to still be heightened with regard to
the surrounding glue surface, and therefore form part of the respective anchoring rib.
However, within the course of the gluing onto the carrier component, the glue which has
not yet cured at this time and is therefore still flowable can flow. The deepenings improve
a uniform distribution of the glue over the glue surface, in particular if said glue has

previously been applied only in sections on the glue surface.

Some or all of the anchoring ribs can also have a changing height in the radial direction,
for example a height which rises or drops in a ramp-like manner in sections or
continuously in the radial direction. This refinement also helps to even out the distribution

of the glue over the glue surface.

The glue surface can comprise a ring-shaped circumferential inner boundary heightened
with regard to the glue surface and/or a ring-shaped circumferential outer boundary
heightened with regard to the glue surface. The boundaries prevent the glue from being

able to flow off unhindered inward or outward from the glue surface. In addition, the
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boundary(boundaries) ensure(s) a minimum layer thickness of the glue located on the glue
surface. The boundaries form a boundary for glue applied to the glue surface. The inner
and/or outer boundaries can be elastic in order to simplify the pressing of the fastening
element onto the carrier component. Some or all of the anchoring ribs here can have the
same height as the inner boundary and/or the outer boundary. This further improves the
connection of the fastening element to the carrier component, since it is ensured that the
anchoring ribs are always securely glued. The inner boundary can be formed by the
fastening means, for example if the fastening means comprise an internal thread in the
manner of a dowel which is placed through a passage bore in the carrier component during
the gluing. A dowel which does not have an internal thread, but into the internal surface of

which a tapping screw is screwed, 1s also possible, for example, as a fastening element.

The inner boundary and/or the outer boundary can comprise at least one interruption.
When the fastening element is glued onto the carrier component, glue can flow through the
interruption. In the event of an excess quantity of glue on the glue surface, such an
interruption permits the excess glue which has not yet cured and is therefore still flowable
to flow off outward or inward from the glue surface, and therefore the connection of the
fastening element to the carrier component is not impaired. Such an interruption can also

carry out a ventilation function, for example in the case of glues curing exothermically.

The fastening means of the fastening element can comprise thread means or latch means in
a manner known per se. For example, the fastening means can be formed by a threaded
bolt or an internal thread of a hollow cylindrical dowel. As mentioned, a dowel, for
example, is also possible as the fastening element, said dowel not having an internal
thread, but into the internal surface of the dowel a tapping screw is screwed, the screw
then forming an internal thread. The latch means can be formed by suitable elastic latch
clements or the like. The optionally provided further fastening element then has
corresponding fastening means, i.c. likewise has thread means or latch means, and
therefore the fastening means of the fastening elements can come into engagement with

one another.
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The invention correspondingly also relates to a fastening device comprising a first
fastening element formed in the manner according to the invention and a second fastening
element, which comprises fastening means corresponding to the fastening means of the

first fastening element.

The invention also relates to a carrier component comprising a fastening element
according to the invention which is glued onto the carrier component with its glue surface

with glue.
Finally, the invention also relates to a system of such a carrier component and a
component fastened on the fastening means of the fastening element or a further fastening

clement fastened on the fastening means of the fastening element.

Exemplary embodiments of the invention are explained in more detail below with

reference to figures, in which, schematically:

fig. 1  shows a fastening element according to the invention in a perspective view from

above,

fig. 2 shows the fastening element from fig. 1 in a perspective view from below,

fig.3 shows a fastening element according to the invention according to a further

exemplary embodiment, in a perspective view from below,

fig.4 shows a fastening element according to the invention according to a further

exemplary embodiment, in a perspective view from below,

fig. 5 shows a fastening element according to the invention according to a further

exemplary embodiment, in a perspective view from below, and



WO 2014/186067 PCT/US2014/033271
-8-

fig. 6 shows a fastening element according to the invention according to a further

exemplary embodiment, in a perspective view from below.

Unless otherwise stated, the same reference numbers in the figures refer to the same
objects. The fastening element according to the invention shown in figures 1 and 2 has a
flat bearing section 10, the upper side 12 of which, which can be seen in fig. 1, forms a
bearing surface for a component which is to be fastened on a carrier component by the
fastening element. The lower side of the bearing section 10, which lower side can be seen
in fig. 2, forms a glue surface 14 which, in the example shown, extends in a circular ring
shape about a central, hollow cylindrical section 16. The glue surface 14 is closed, i.c.
does not have any passage bores through the surface thereof. The hollow cylindrical
section 16 is closed on the lower side thereof, which can be seen in fig. 2. It can be seen in
fig. 1 that the upper side 12 of the bearing section 10 has a central passage bore 18. The
inside of the hollow cylindrical section has an internal thread which forms fastening means
of the fastening element. The hollow cylindrical section 16 is designed to be inserted
through a suitable opening in a carrier component, wherein the fastening element is glued
on a facing surface of the carrier component with glue applied to the glue surface 14. A
component to be fastened on the carrier component can subsequently be placed onto the
upper side 12 of the bearing section 10, which upper side forms the bearing surface, in
such a manner that a passage bore in the component is aligned with the passage bore 18 in
the bearing section 10. Subsequently, a second fastening element (not shown) can be
inserted, in particular screwed, into the hollow cylindrical section 16 through the passage
bore in the component and the passage bore 18 in the bearing section 10 by a threaded bolt
forming fastening means of the second fastening element. The second fastening element
(not shown) has a bearing surface opposite the upper side 12 of the bearing section 10,
wherein the component is securely held between the bearing surfaces of the two fastening

elements in the fitted state.

It can be seen in fig. 2 that the outer edge of the glue surface 14 is surrounded by a ring-
shaped outer boundary 20 heightened with regard to the glue surface 14. The outer

boundary 20 has a plurality of interruptions 22 which are provided at regular angular
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spacings and through which excess glue during the gluing onto a carrier component can
flow off outward. Furthermore, it can be seen in fig. 2 that a plurality of anchoring ribs 24,
which are likewise heightened with regard to the glue surface 14 and, in the example
shown, have the same height as the outer boundary 20, are provided on the glue surface
14. In the example shown in fig. 2, the anchoring ribs 24 extend continuously between the
outer boundary 20 and the hollow cylindrical section 16, which forms an inner boundary
of the glue surface 14, in a radial direction with regard to the circular ring shape of the
glue surface 14. In the example shown, the anchoring ribs 24 are distributed uniformly
over the glue surface, in particular at identical angular spacings from one another. In
addition, it can be seen that the interruptions 22 in the outer boundary 20 are in each case

formed centrally between adjacent anchoring ribs 24.

The exemplary embodiment which can be seen in fig. 3 substantially corresponds to the
exemplary embodiment of figures 1 and 2. The sole difference is that, in the exemplary
embodiment of fig. 3, the outer boundary 20 does not have any interruptions. For this
purpose, in the exemplary embodiment of fig. 3, passage bores 26 having a very small
cross section and through which ventilation, in particular when glues curing
exothermically are used, can take place are provided in each case centrally between the

anchoring ribs 24, in the outer boundary 20.

Fig. 4 illustrates a further exemplary embodiment which, in turn, substantially corresponds
to the exemplary embodiment of figures 1 and 2. The sole difference from the exemplary
embodiment of figures 1 and 2 regards the design of the anchoring ribs 24. Thus, in the
exemplary embodiment of fig. 4, the anchoring ribs 24 do not extend continuously
between the outer boundary 20 and the hollow cylindrical section 16 forming the inner
boundary. On the contrary, the anchoring ribs 24 in each case extend from the outer
boundary 20 only over part of the radial extension of the glue surface 14, and therefore a
clearance remains in each case between the anchoring ribs 24 and the cylindrical section
16. Furthermore, in the case of the exemplary embodiment of fig. 4, the anchoring ribs in
cach case comprise a deepening 28, adjacent to the outer boundary 20 in the example

shown. The deepenings 28 continue to be heightened with regard to the glue surface 14,
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but deepened with regard to the remaining surface of the anchoring ribs 24. In addition, it
can be seen in fig. 4 that the anchoring ribs 24 drop in a ramp-like manner in terms of the
height thereof radially inward. The design of the anchoring ribs 24 according to fig. 4
leads to a particularly uniform distribution of the glue over the glue surface 14 during the

installation.

The exemplary embodiment of fig. 5 also substantially corresponds to the exemplary
embodiment of figures 1 and 2. Again, the sole difference regards the design of the
anchoring ribs 24. In the exemplary embodiment of fig. 5, the anchoring ribs 24 again
extend non-continuously in the radial direction between the outer boundary 20 and the
hollow cylindrical section 16 forming the inner boundary. On the contrary, anchoring ribs
24 which extend inward from the outer boundary 20 over a section of the radial extension
and anchoring ribs 24 which extend outward from the hollow cylindrical section 16, which
forms the inner boundary, over a section of the radial extension are provided in an
alternating manner, as seen in the circumferential direction. In addition, it can be seen that
the anchoring ribs 24 first of all in each case have a section of uniform height from the
outer boundary 20 or the cylindrical section 16 and then, toward their end, have a section
30 which drops in height in a rounded manner. The uniform distribution of the glue over

the glue surface is also improved by means of this exemplary embodiment.

Finally, the exemplary embodiment of fig. 6 also substantially corresponds to the
exemplary embodiment illustrated in figures 1 and 2. The exemplary embodiment of fig. 6
again differs merely with regard to the design of the anchoring ribs 24 which, in the
exemplary embodiment of fig. 6, extend in a radial direction, but in an S-shaped manner,
completely between the outer boundary 20 and the hollow cylindrical section 16 forming
the inner boundary. It has been shown that a particularly good connection to the carrier

component is achieved by the S-shaped design of the anchoring ribs 24.

Of course, the exemplary embodiments explained above can also be combined with one

another. A common feature of all of the exemplary embodiments is that they achieve
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particularly high durability to torsional and shearing forces without the function of the

fastening means being impaired by glue.
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Claims

1. Fastening element for fastening a component on a carrier component, in particular a
carrier component of an automobile, wherein the fastening element comprises a glue
surface (14) with which the fastening element can be glued onto the carrier
component with a glue applicable to the glue surface (14), and wherein the fastening
element comprises fastening means for fastening the component or a further fastening
element, characterized in that a plurality of anchoring ribs (24) are provided on the
glue surface (14), which extend at least in sections in a radial direction with regard to

an imaginary circle around the center of the glue surface (14).

2. Fastening element according to claim 1, characterized in that the fastening element

comprises a closed glue surface (14).

3. Fastening element according to one of claims 1 or 2, characterized in that the glue
surface (14) has a circular shape or a circular ring shape, wherein the anchoring ribs
(24) extend in a radial direction with regard to the circular shape or the circular ring

shape of the glue surface (14).

4. Fastening element according to one of the preceding claims, characterized in that
some or all of the anchoring ribs (24) extend continuously between an inner boundary

or a center of the glue surface (14) and an outer boundary (20) of the glue surface

(14).

5. Fastening element according to one of the preceding claims, characterized in that
some or all of the anchoring ribs (24) extend non-continuously between an inner
boundary or a center of the glue surface (14) and an outer boundary (20) of the glue
surface (14).

6. Fastening element according to one of the preceding claims, characterized in that

some or all of the anchoring ribs (24) extend along a wave form in radial direction.
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Fastening element according to one of the preceding claims, characterized in that
some or all of the anchoring ribs (24) comprise at least one deepening (28) along their
radial extension, through which deepening glue can flow when the fastening element

is glued onto the carrier component.

Fastening element according to one of the preceding claims, characterized in that

some or all of the anchoring ribs (24) have a changing height in radial direction.

Fastening element according to one of the preceding claims, characterized in that the
glue surface (14) comprises a ring-shaped circumferential inner boundary heightened
with regard to the glue surface (14) and/or a ring-shaped circumferential outer

boundary (20) heightened with regard to the glue surface (14).

Fastening element according to claim 9, characterized in that some or all of the
anchoring ribs (24) have the same height as the inner boundary and/or the outer

boundary (20).

Fastening element according to one of claims 9 or 10, characterized in that the inner

boundary and/or the outer boundary (20) comprise at least one interruption (22).

Fastening element according to one of the preceding claims, characterized in that the

fastening means comprise thread means or latch means.

Fastening device, comprising a first fastening element provided according to one of
the preceding claims and comprising a second fastening element, which comprises

fastening means corresponding to the fastening means of the first fastening element.

Carrier component comprising a fastening element according to one of claims 1 to 12

which is glued onto the carrier component with its glue surface (14) with glue.

System of a carrier component according to claim 14 and a component fastened on the
fastening means of the fastening element or a further fastening element fastened on

the fastening means of the fastening element.
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