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(57) Abstract: The invention relates to a nut (26) for a fas
tening arrangement (10) for fixing an item (12) to a struc
tural component (14), the nut (26) having an axially aligned
socket (32) for a bolt (16), which can be joined to the struc
tural component (14), and the socket (32) having an open
ing (34), via which the bolt (16) can be introduced into the
socket (32). In the area around the opening (34) the nut
(26) has at least one depression (36), which is designed so
that a radially elastic holding section (38) is formed b e
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NUT, FASTENING ARRANGEMENT AND METHOD OF FASTENING

[0001] The present invention relates to a nut for a fastening arrangement

for fixing an item to a structural component, the nut having an axially aligned socket

for a bolt, which can be joined to the structural component, and the socket having

an opening, via which the bolt can be introduced into the socket.

[0002] The present invention further relates to a fastening arrangement for

fixing an item to a structural component, comprising a bolt which is joined to the

structural component in a longitudinal direction, and a nut which is fixed to the

bolt, the nut having a flange section, and the item being fixed between the flange

section and the structural component and/or between the flange section and a flange

of the bolt.



[0003] Finally the present invention relates to a method of fastening an

item to a structural component, particularly for producing a fastening arrangement,

comprising steps in which a nut is slipped on to an upper side of a bolt joined to a

structural component and the nut is then driven on to the bolt by means of a blow

in a longitudinal direction, the item being fixed between a flange section of the nut

and the structural component and/or a flange of the bolt.

[0004] Fastening arrangements of the aforementioned type are used in m o

tor vehicle construction, for example. By means of such a fastening arrangement or a

plurality of such fastening arrangements it is possible, for example, to attach flat

panelling elements to the underbody of a vehicle.

[0005] In doing this a first step is to join a bolt perpendicularly to a surface

of the structural component (such as an underbody sheet metal panel) in order to

produce a fastening arrangement. This can be done, for example, by means of so-

called stud welding, but it can also be accomplished by adhesive bonding methods or

thermoplastic welding methods. In the case of stud welding the bolt and the stru c

tural component are generally made of a metal material. In the case of adhesive

bonding the bolt and the structural component may also be of any other materials.

In the case of thermoplastic welding the bolt and the structural component are

generally made of plastic.

[0006] In a known method of producing a fastening arrangement of the

aforementioned type the bolt joined to the structural component is a threaded bolt

having a metric thread. The nut is correspondingly a threaded nut having a corre

sponding metric internal thread. In order to fasten the item it is placed on the

structural component, the bolt protruding through a recess in the item. The nut is

then screwed on to the threaded bolt.

[0007] Alternatively, another known method is to drive bolt nuts on to

such bolts. If the bolt is made of a metal material, the nut in this case may be made



of a plastic material, for example. In this case the nut is first slipped onto the upper

side of the bolt and is then pressed by means of a blow (with a hammer, for example)

axially on to the bolt. Here the nut is formed with a coarse screw thread on its inner

circumference, for example.

[0008] Although driven assembly makes the actual assembly operation eas

ier, since it obviates the need for a rotating movement of the nut, the quality of the

fastening arrangement produced in this way largely depends on whether the nut has

previously been correctly slipped on to the upper side of the bolt.

[0009] If the driven nut has a coarse screw thread on its inner circumfer

ence, fluctuations can furthermore occur in the holding forces attainable.

[0010] In this context, an object of the invention is to specify an improved

nut, an improved fastening arrangement and an improved method of fastening.

[0011] In the case of the nut specified in the introductory part, this object is

achieved in that in the area around the opening the nut has at least one depression,

which is designed so that a radially elastic holding section is formed between the

opening and the depression.

[0012] In the case of the fastening arrangement specified in the in troduc

tory part the object is achieved in that the nut is a nut according to the invention.

[0013] In the case of the method specified in the introductory part this ob

ject is achieved in that, in the area of the opening through which the bolt enters the

nut, the nut has an elastic holding section, which serves to hold the nut in the time

between slipping the nut on to the bolt and driving the nut on to the bolt.

[0014] Designing such a nut with an elastic holding section in the edge area

of the opening means that prior to final assembly the nut can be securely pre-



assembled with relatively high pre-assembly holding forces. Such a nut is generally

advantageous if it has a metric internal thread and is screwed on to a threaded bolt in

a final assembly step.

[0015] This type of pre-assembly is particularly advantageous, however, if

the nut is then finally assembled by means of an axial blow. The elastic holding

device in this case ensures a precise positioning of the nut in relation to the bolt.

Furthermore, the nut cannot accidentally fall off between pre-assembly and final

assembly.

[0016] The elastic holding device is furthermore also capable of yielding

elastically as the nut is driven home, so that the holding device can also help to

increase the holding forces after performing the final assembly step. This applies in

particular if the bolt is embodied as a threaded bolt (with metric thread or coarse

screw thread).

[0017] The object is therefore achieved in full.

[0018] According to a preferred embodiment the depression is embodied as

an annular depression around the opening.

[0019] Here the radially elastic holding section is embodied as a thin shank

stub, which can yield elastically, radially outwards into the depression and after

slipping the nut on can exert radial holding forces acting inwards on the bolt.

[0020] However, the depression can also be designed so that the radially

elastic holding section has one or more radially elastic retaining tongues distributed

in a circumferential direction. In this case the depression is preferably connected on

specific sections of the circumference to the opening or a section of the socket.



[0021] It is furthermore advantageous overall if the holding section com

prises a lug projecting radially inwards.

[0022] This reduces the inside diameter of the holding section in relation to

the inside diameter of the socket. In other words the holding section is radially

expanded by the lug bearing against the bolt. The lug here preferably makes the

inside diameter of the holding section smaller than the outside diameter of the bolt,

particularly a section of the bolt on which the nut is pre-assembled.

[0023] The lug on the inner circumference of the holding section may be a

single lug. However, a plurality of individual lugs distributed over the circumference

may also be provided on the inner circumference of the holding section.

[0024] It is particularly preferred if the lug is a continuous annular lug run

ning over the circumference of the holding section.

[0025] According to a further embodiment the nut has an introduction t a

per, which leads into the opening.

[0026] This measure makes it easier to slip the nut on to the bolt for the

purpose of pre-assembly. The introduction taper here has a large diameter in the area

of the underside of the nut, which tapers down to the diameter of the opening of the

socket. In this case the larger diameter may be at least twice the diameter of the

opening.

[0027] It is especially preferred here if the depression is located in the area

of the introduction taper.

[0028] The holding section here preferably also has a conically tapering

shape at its end pointing away from the socket.



[0029] This makes it even easier to introduce the bolt into the nut for the

purpose of pre-assembly.

[0030] It is furthermore advantageous overall if the socket is of circular

cross section.

[0031] This allows the holding force achieved by the final assembly to be

set to a predetermined value with n o fluctuations. It is especially preferred here if the

socket on its circumference (and/or the nut on its inner circumference) is of substan

tially smooth design, that is to say without internal thread.

[0032] It is furthermore advantageous overall if the socket extends axially

right through the nut and if an inspection section extending in a transverse direction

thereto, which is destroyed when the bolt is introduced, is formed in the socket.

[0033] It can happen, particularly in the so-called driven assembly, that the

nut is not driven far enough onto the bolt in an axial direction. In this case the

inspection section would not be destroyed. Since the socket passes right though in an

axial direction, the inspection section can be inspected after performing the final

assembly step, in order to establish whether the nut has been driven far enough on

to the bolt.

[0034] The inspection section may take the form of a continuous film over

the cross-sectional area of the socket, for example, but it may also be formed by a

narrow cross web or the like.

[0035] It is especially preferred here if the diameter of the socket, in a sec

tion on the side of the inspection section remote from the opening, is larger than the

diameter of the socket in a section on the side of the inspection section facing the

opening.



[0036] This serves to improve the fracturing properties of the inspection

section.

[0037] In the case of the fastening arrangement according to the invention

it is particularly advantageous if the bolt is a threaded bolt having a longitudinal

groove formed in the threaded area.

[0038] Such a threaded bolt may be embodied as a metric bolt having a so-

called paint groove, for example.

[0039] For the purpose of anticorrosion protection the bolts, especially in

motor vehicle engineering, are joined to the vehicle body in the untreated state

(particularly in stud welding). The bolt is then painted together with the structural

component to which it is fastened.

[0040] When screwing a nut on to such a threaded bolt, such a paint

groove can ensure that the paint applied does not interfere with the thread en gage

ment.

[0041] When driving a nut on to such a bolt it is particularly advantageous

if the socket for the bolt is of circular cross section. In this case uniformly high

holding forces result irrespective of the relative rotational position between the bolt

and the nut.

[0042] It goes without saying that the aforementioned features and those

yet to be explained below can be used not only in the particular combination sp eci

fied but also in other combinations or individually without departing from the scope

of the present invention.



[0043] Exemplary embodiments of the invention are represented in the

drawing and will be explained in more detail in the following description. In the

drawings:

Fig. 1 shows a schematic representation of a first embodiment of a fastening

arrangement according to the invention;

Fig. 2 shows a schematic representation of an alternative embodiment of a nut

according to the invention;

Fig. 3 shows a partially sectional view of a further embodiment of a nut a c

cording to the invention; and

Fig. 4 shows a further alternative embodiment of a fastening arrangement a c

cording to the invention.

[0044] In Fig. 1 a fastening arrangement is denoted generally by 10. The fas

tening arrangement 10 serves for fixing an item 12, such as a flat item, in particular

an underbody panel, to a structural component 14, such as a vehicle sheet metal

plate.

[0045] The fastening arrangement comprises a bolt 16, which is joined p er

pendicularly in a longitudinal direction 17 to a surface of the structural component

14, for example by so-called stud-welding.

[0046] The bolt 16 comprises a flange 18, the underside of which is joined

to the upper side of the structural component 14. The bolt 16 further comprises a

shank 20, which extends from the flange 18 in the longitudinal direction 17 and the

diameter of which is smaller than that of the flange 18.

[0047] A threaded section 22 may be formed on the shank 20.



[0048] The item 12 has a recess 24 and is arranged on the upper side of the

structural component 14 in such a way that at least a part of the shank 20 of the bolt

16 extends through the recess 24 and beyond the upper side of the item 12.

[0049] The fastening arrangement 10 further comprises a nut 26. The nut

26 is integrally made from plastic and comprises a shank section 26 and a flange

section 30, which has a larger diameter than the shank section 28.

[0050] The nut 26 furthermore has a socket 32 for the bolt 16, the socket

being embodied as a socket of circular cross section passing all the way through in a

longitudinal direction 17.

[0051] The shank 20 of the bolt 16 and the socket 32 are preferably of circu

lar cross section, but may also be polygonal.

[0052] The socket 32 has an opening 34, via which the bolt 16 is in tro

duced into the socket 32.

[0053] Also provided around the opening 34 is an annular depression 36,

which extends from the underside of the flange section 30 and is formed in the

manner of a blind depression.

[0054] The depression 36 is preferably concentric with the opening 34. A

holding section 38 in the form of a short shank stub, which is capable of yielding

elastically in a radial direction into the depression 36, is thereby formed between the

opening 34 and the depression 36.

[0055] Here, the inside diameter of the holding section 38 may be som e

what smaller than the inside diameter of the socket 32.



[0056] When the nut 26 is fitted to the bolt 16, the holding section 38 can

exert a radial contact pressure on the bolt 16.

[0057] The inner circumference of the socket 32 is preferably smooth, and

the nut 26 is preferably designed for driven assembly.

[0058] In Fig. 1 the nut 26 is shown separated from the bolt. For driven a s

sembly the nut 26 is first slipped onto an upper side of the bolt 16. The holding

section 38 here serves for fixing such a pre-assembly position. A blow is then applied

to the upper side of the nut 26, so that this is driven in a longitudinal direction 17

on to the bolt 16. The outside diameter of the flange section 30 is greater than the

diameter of the recess 24, so that the item 12 is fixed between the flange section 30

and the upper side of the structural component 14. Fig. 1 shows that the item 12 is

separated at a distance from the flange 18 of the bolt 16. A part of the item surround

ing the recess 24 may also rest on the upper side of the flange 18, however, so that

the item is fixed between the underside of the flange section 30 and the upper side of

the flange 18.

[0059] The following Figs. 2 to 4 show further embodiments of fastening ar

rangements and nuts according to the invention. These correspond generally in their

construction and working principle to the fastening arrangement 10 and the nut 26

in Fig. 1. The same elements are therefore provided with the same reference numer

als. It is essentially the differences that are explained below.

[0060] Fig. 2 first shows that the holding section 38 has a lug 40 in the

form of a circumferential annular lug on its inner circumference. The inside diameter

of the holding section 38 with the lug 40 formed thereon is then smaller than the

diameter of the socket 32. This ensures, when introducing the bolt 16, that the

holding section 38 is deflected elastically in a radial direction. The radial thickness of

the lug 40 is here preferably approximately equal to the radial thickness of the

depression 36. As a result the holding section 38 is able to yield elastically in a radial



direction into the annular depression 36. After slipping on to the bolt 16 the holding

section 38 can exert a radial contact pressure on the bolt 16.

[0061] Fig. 2 further shows that the nut 26 has an introduction taper 42 b e

tween the underside 30 and the opening 34, which makes it easier to slip the nut 26

on to the upper side of the bolt 16. The depression 36 in this case is formed in the

area of the introduction taper 42.

[0062] Fig. 3 shows a further alternative embodiment of a nut 26, which in

terms of its construction and working principle corresponds generally to the nut 26

in Fig. 2. It can also be seen from the nut 26 in Fig. 3 that the nut has reinforcing ribs

44 in the area of the introduction taper 42.

[0063] Fig. 4 shows a further embodiment of a fastening arrangement 10.

[0064] It can be seen from this that the shank 20 of the bolt 16 has a

threaded section with a paint groove 46 running approximately axially and helically.

[0065] The nut 26 in Fig. 4 furthermore has an inspection section 48 in the

form of a thin film extending transversely to the socket 32. The axial arrangement of

the inspection section 48 here is selected so that this is destroyed when the nut 26 is

correctly fitted on the bolt 16. Fig. 4 shows that the nut 26 has not been driven far

enough on to the bolt 16, so that the underside of the flange section 30 is separated

by a distance from the upper side of the item 12.

[0066] In order to improve the fracture properties of the inspection section

48, the diameter 52 of the socket 32 on the side of the inspection section 48 remote

from the opening 34 is greater than the diameter 50 of the socket 32 in a section on

the side of the inspection section facing the opening 34.



[0067] It can further be seen from Fig. 4 that the item 12 may also be of

multi-piece design. Here the item 12 comprises a lower layer 12b and an upper layer

12a.



Patent claims

1. Nut (26) for a fastening arrangement (10) for fixing an item (12) to a structural

component (14), the nut (26) having an axially aligned socket (32) for a bolt

(16), which can be joined to the structural component (14), and the socket

(32) having an opening (34), via which the bolt (16) can be introduced into

the socket (32), wherein in the area around the opening (34) the nut (26) has

at least one depression (36), which is designed so that a radially elastic h old

ing section (38) is formed between the opening (34) and the depression (36).

2. Nut according to Claim 1, wherein the depression (36) is embodied as an

annular depression around the opening (34).

3. Nut according to Claim 1 or 2, wherein the holding section (38) comprises a

lug (40) projecting radially inwards.

4. Nut according to one of Claims 1 to 3, wherein the nut (26) has an introduc

tion taper (42), which leads into the opening (34).

5. Nut according to one of Claims 1 to 4, wherein the depression (36) is located

in the area of the introduction taper (42).

6. Nut according to one of Claims 1 to 5, wherein the socket (32) is of circular

cross section.

7. Nut according to one of Claims 1 to 6, wherein the socket (32) extends axially

right through the nut (26) and wherein an inspection section (48) extending

in a transverse direction thereto, which is destroyed when the bolt (16) is in

troduced, is formed in the socket (32).



8. Nut according to Claim 7, wherein the diameter (52) of the socket (32), in a

section on the side of the inspection section (48) remote from the opening

(34), is larger than the diameter (50) of the socket (32) in a section on the side

of the inspection section (48) facing the opening (34).

9. Nut according to one of Claims 1 to 8, wherein the nut (26) is integrally

formed from plastic.

10. Fastening arrangement (10) for fixing an item (12) to a structural component

(14), comprising a bolt (16) which is joined to the structural component (14)

in a longitudinal direction (17), and a nut (26) which is fixed to the bolt (16),

the nut (26) having a flange section (30), the item (12) being fixed between

the flange section (30) and the structural component (14) and/or a flange (18)

of the bolt (16), wherein the nut (26) is a nut according to one of Claims 1 to

9.

11. Fastening arrangement according to Claim 10, wherein the bolt (16) is a

threaded bolt having a longitudinal groove (46) formed in the threaded area.

12. Method of fastening an item (12) to a structural component (14), particularly

for producing a fastening arrangement (10) according to Claim 10 or 11, com

prising steps in which a nut (26) is slipped on to an upper side of a bolt (16)

joined to a structural component (14) and the nut (26) is then driven on to

the bolt (16) by means of a blow in a longitudinal direction (17), the item (12)

being fixed between a flange section (30) of the nut and the structural com

ponent (14) and/or a flange (18) of the bolt (16), wherein in the area of an

opening (34), through which the bolt (16) enters the nut, the nut (26) has an

elastic holding section (38), which serves to hold the nut (26) in the time b e

tween slipping the nut on to the bolt (16) and driving the nut (26) on to the

bolt (16).
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