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FASTENER FOR AUTOMOTIVE COMPONENTS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of Great Britain Application No.

08041 96.4 filed March 6 , 2008, the disclosure of which is incorporated herein by

reference.

Background Art

[0002] The present invention relates to fasteners for automotive

components, and relates particularly, but not exclusively, to fasteners for securing

an undercover panel to the underside of a vehicle floor.

[0003] Undercover panels are generally secured to the underside of a

vehicle floor in order to cover components such as exhaust pipes, fuel lines and

brake lines, in order to improve the aerodynamic efficiency of the vehicle.

Undercover panels are generally made of thermoplastic materials, although it is

becoming increasingly popular to use fabric materials to form such panels, which

provide a more lightweight undercover panel than one made from thermoplastic

material, and provide various manufacturing advantages. An example of a textile

undercover panel of this type is supplied by Johann Borgers GmbH & Co. KG,

Borgersstrasse, 46397 Bocholt, Germany. However, the use of fabric undercover

panels also causes difficulties in securing the undercover panel to the underside of

the vehicle, mainly because of the increased flexibility of the undercover panel

compared with one made of thermoplastic material.

[0004] Fasteners for attaching sheet-like materials such as undercover

panels to the underside of a vehicle are well known. For example, EP 135071 2

discloses a fastener for attaching an undercover panel to a weld stud on the



underside of a floor panel of a car body. The fastener comprises a pair of clips

which are assembled to each other at an aperture in the undercover panel, from

opposite sides of the undercover panel. The undercover panel with fasteners

assembled thereto is then mounted to the underside of the car body by being

pushed onto a weld stud on the vehicle underside during final vehicle assembly.

[0005] US 5871 320 discloses a retaining device for securing a layer of

insulation material to sheet metal in the construction of motor vehicle interiors.

The retaining device is formed as a single piece, and has a flange for abutting the

surface of the layer of insulation material, and an articulated structure which can

be inserted through a hole in the layer of insulation material. The articulated

structure has locking fingers connected via live hinges to a push plate, so that

flexing of the live hinges causes the layer of insulating material to be clamped

between the locking fingers and the flange. The layer of insulating material with

fasteners secured thereto is then pushed onto a weld stud on the sheet metal.

[0006] DE 102006007244 discloses a fastener formed as a single

element by means of injection moulding and having first and second parts

connected to each other by a frangible portion adapted to bleak when a

predetermined axial compressive load is applied to the fastener. The fastener has

a threaded portion for mounting to a weld stud, a flange for engaging a component

and an anchor portion having flexible fingers which provide the fastener with a

larger diameter than an aperture in the component to which the fastener is to be

mounted. The fastener is inserted through the aperture from one side thereof so

that the flexible fingers flex and pass through the aperture, and as the flange

comes into abutment with the component, the flexible fingers flex back to their



original position to retain the fastener on the component. The two parts of the

fastener are then pushed together, which fractures the frangible part to secure the

two parts of the fastener to each other and clamp the component between the

parts. The component with fasteners secured thereto is then screwed onto a weld

stud.

[0007] EP 1849687 discloses a fastener for attaching an undercover to

the underside of a vehicle floor panel. The fastener comprises first and second

tubular clips which are pushed together from opposite sides of the undercover

material to clamp the undercover between the two clips of the fastener. The

undercover with fasteners secured thereto is then mounted to a weld stud which is

inserted into a bore of the fastener.

Disclosure of the Invention

[0008] Preferred embodiments of the present invention seek to improve

on the fasteners of the prior art, particularly by providing a fastener which is more

cost effective and less labour intensive to assemble, and which has improved

capability of withstanding the forces generated by undercover panels of fabric

material.

[0009] According to an aspect of the present invention, there is provided

a fastener for securing a first component to a second component, the fastener

comprising:-

[0010] a body having a bore therein adapted to receive a threaded bolt

extending from a first component, wherein the bore extends from at least a first

end of said body;



[001 1] a flange extending from said body for engaging a first side of a

second component;

[0012] a plurality of resilient first engaging members extending from said

body, wherein said first engaging members are adapted to allow insertion of said

bolt into the bore from said first end of said body and to engage a thread of said

bolt to resist removal of said bolt from said bore;

[0013] a plurality of resilient second engaging members extending from

said body and adapted to resiliently deform towards said body portion to enable

said second engaging members to pass in a first direction through an aperture in

the second component, and to resist removal of said fastener from the second

component in a second direction, opposite to said first direction; and

[0014] a plurality of reinforcing members extending from said body,

wherein each said reinforcing member is adapted to engage a respective said

second engaging member, as a result of forces urging said second component

towards said first component, to resist flexing of said second engaging members

away from said body.

[0015] By providing a plurality of reinforcing members extending from the

body, wherein each said reinforcing member is adapted to engage a respective

second engaging member, as a result of forces urging said second component

towards said first component, to resist flexing of the second engaging members

away from the body, this provides the advantage of enabling the fastener to

withstand the larger forces which arise when an undercover of fabric material is

mounted to the underside of a vehicle.



[0016] The body may comprise a first body part, from which said first

and second engaging members extend, and a second body part, on which said

first end of said body is provided, wherein the first and second body parts are

connected to each other by a frangible portion, adapted to break when a

predetermined axial compressive load is applied to said first and second body

parts, to enable said first engaging members to enter said bore in said second

body part.

[0017] By providing a frangible portion, adapted to break when a

predetermined axial compressive load is applied to the first and second body

parts, to enable the first engaging members to enter the bore in the second body

part, this provides the advantage of enabling the second body part to maintain the

first engaging members in engagement with the threaded bolt.

[0018] The second body part may further comprise at least one first

retaining portion for engaging at least one second retaining portion on the first

body part to retain the first engaging members in the bore in the second body part.

[0019] The or each said first retaining portion may be adapted to engage

said at least one second retaining portion as a result of said first engaging

members entering said bore in said second body part.

[0020] This provides the advantage of simplifying mounting of the

second component with at least one fastener thereon to the first component.

[0021] In a preferred embodiment, at least one said first retaining portion

comprises a respective deformable retaining member, and at least one said

second retaining portion comprises a respective protrusion on said first body part,

wherein at least one said deformable retaining member has a first surface for



engaging a said protrusion to cause said retaining member to deform as a result of

said first engaging members entering said bore in said second body part, and a

second surface adapted to engage a said protrusion to retain the retaining

member on the protrusion.

[0022] This provides the advantage of simplifying mounting of the

fastener to the first component.

[0023] At least one said first surface may be inclined relative to a

longitudinal axis of the bore.

[0024] The bore may extend into the first body part.

[0025] A plurality of said second engaging members may each comprise

a respective third surface adapted to engage said first side of the second

component, to cause deformation of said second engaging members to enable

said second engaging members to pass through said aperture in said first

direction, and a respective fourth surface adapted to engage a second side of the

second component, to resist removal of said fastener from the second component

in said second direction.

[0026] At least one said fourth surface may be inclined relative to the

longitudinal axis of the bore.

[0027] This provides the advantage of allowing limited radial movement

of the second component relative to the fastener, which allows dimensional

changes arising during use to be accommodated.

[0028] The fastener may further comprise at least one biasing member

extending from said body for causing a plurality of said first engaging members to

be biased into engagement with the thread of the bolt.



[0029] This provides the advantage of assisting in securing the fastener

to the first component.

[0030] At least one said biasing member may comprise a respective

resilient leg adapted to engage the first component and to flex as a result of

movement of the first and second components towards each other.

[0031] According to another aspect of the invention, there is provided a

panel assembly comprising a panel having at least one aperture, and at least one

fastener as defined above mounted to a respective said aperture.

Brief Description of the Drawings

[0032] Preferred embodiments of the invention will now be described, by

way of example only and not in any limitative sense, with reference to the

accompanying drawings, in which:-

[0033] Figure 1 is a schematic side view of a fastener of a first

embodiment of the present invention prior to being mounted to an undercover

panel;

[0034] Figure 2 is a perspective side view of the fastener of Figure 1;

[0035] Figure 3 is a perspective view from one side and above of the

fastener of Figure 1;

[0036] Figure 4 is a cross sectional side view of the fastener of Figure 1;

[0037] Figure 5 is a cross sectional side view of the fastener of Figure 1

securing an undercover panel to the underside of a vehicle;

[0038] Figure 6 is a side view of a fastener of a second embodiment of

the present invention prior to being mounted to an undercover panel;



[0039] Figure 7 is a perspective view from one side and above of the

fastener of Figure 6 ; and

[0040] Figure 8 is a side cross section view of the fastener of Figure 6

securing an undercover to the underside of a vehicle.

Best Mode for Carrying out the Invention

[0041] Referring to Figures 1 to 5 , a fastener 2 for securing a fabric

undercover panel 4 to a threaded bolt 6 protruding from an underside 8 of a

vehicle (not shown) has a one-piece fastener body 10 of plastics material formed

by injection moulding. The fastener body has a first body part 12 in the form of a

panel clip for mounting the fastener 2 to the undercover panel 4 , and a second

body part 14 in the form of a retaining part, the first 12 and second 14 body parts

being connected to each other by a weakened portion 16 comprising a pair of

grooves 18 and a respective pair of webs 20 between the grooves 18 and each of

a pair of apertures 22. The grooves 18 and webs 20 form a thinner region of

plastic material than the adjacent regions, as a result of which the plastic material

at the grooves 18 and webs 20 fractures when a predetermined axial compressive

load is applied to the fastener body 10 .

[0042] The second body part 14 has a tapering opening 24 at an end

thereof remote from the first body part 12 , the opening 24 leading to a cylindrical

bore 26 for receiving the threaded bolt 6 on the underside 8 of the vehicle. The

bore 26 extends from the tapered opening 24 through the first 12 and second 14

body parts. The second body part 14 is also provided with a pair of resiliently

deformable retaining members 28 extending upwardly from an end surface 30 of

the second body part 14 , the retaining members 28 being separated from the first



body part 12 by the grooves 18 and webs 20, so that the retaining members 28

remain on the second body part 14 when the weakened portion 16 fractures. The

retaining members 28 are arranged to engage a pair of corresponding protrusions

32 on the first body part 12, the function of which will be described in greater detail

below.

[0043] The first body part 12 also comprises a flange 34 for abutting a

first surface 36 (Figure 5) of the undercover 4 , an outer portion 38, and an inner

portion 40 on which the protrusions 32 are provided. Channels 42 are provided

between the inner 40 and outer 38 portions for receiving the engaging members

28 as the lower part of the first body part 12 is pushed into the bore 26 of the

second body part 14 after the weakened portion 16 fractures.

[0044] A pair of resiliently deformable engaging members 44 extend

outwardly and upwardly from the outer portion 38 and are arranged to have a

slightly larger external diameter than the diameter of an aperture 46 in the

undercover panel 4 to which the fastener 2 is to be mounted. The engaging

members 44 each have an external inclined surface 48, an upper inclined surface

50 for abutting a second surface 52 of the undercover panel 4 , and a vertical

abutment surface 54 extending from the upper inclined surface 50. This enables

the fastener 2 to be easily mounted to the undercover panel 4 by inserting it into

the aperture 46 in a downward direction as shown in Figure 4 , so that the second

body part 14 passes through the aperture 46, the external inclined surfaces 48 of

the engaging members 44 engage the first surface 36 of the panel 4 at the edge of

the aperture 46 and are resiliently flexed inward to allow the engaging members 44

to pass through the aperture 46, and then return to their position shown in Figure 4



such that the upper inclined surfaces 50 and/or the abutment surfaces 54 abut the

second surface 52 of the panel 4 at the edge of the aperture 46 if the fastener is

subjected to forces tending to remove it from the undercover panel 4 . Limited

radial movement of the undercover panel 4 relative to the fastener 2 is also

possible to allow dimensional changes, for example as a result of thermal

expansion during use of the vehicle, to be taken up.

[0045] The first body part 12 is also provided with resiliently deformable

retaining fingers 56 extending from a lower part of the first body part 12. The

retaining fingers 56 each have a bifurcated distal end 58 for engaging the screw

thread of the bolt 6 . The retaining fingers 56 can flex resiliently radially outwards

to enable passage of the bolt 6 into the bore 26, but can move radially inwards so

that the distal ends 58 pass through slots (not shown) to engage the thread of the

bolt 6 to prevent the bolt 6 from being pulled out of the bore 26. The upper part of

the first body part 12 at the upper end of the bore 26 is provided with a suitably

shaped aperture 60 for receiving a suitable tool such as a socket head wrench (not

shown) to enable the fastener to be unscrewed from the bolt 6 .

[0046] The operation of the fastener 2 will now be described.

[0047] One or more fasteners 2 are firstly mounted to the undercover

panel 4 by inserting each fastener through an aperture 46 in a downward direction

as shown in Figure 4 until the flange 34 abuts the first surface 36 of the

undercover panel 4 . This causes the second body part 14 of each fastener 2 to

pass through the corresponding aperture 46, the external inclined surfaces 48 of

the engaging members 44 to engage the first surface 36 of the panel 4 at the edge

of the aperture 46 so that they are resiliently flexed inward to allow the engaging



members 44 to pass through the aperture 46, and then return to their position

shown in Figure 4 shortly before the flange 34 comes into abutment with the

undercover panel 4 so that the upper inclined surfaces 50 and/or the abutment

surfaces 54 abut the second surface 52 of the panel 4 at the edge of the aperture

46 if the fastener is subjected to forces tending to remove it from the undercover

panel 4 . The assembly consisting of the undercover panel 4 and the fasteners 2 is

then delivered to the vehicle manufacturer.

[0048] In order to secure the undercover panel 4 to the underside of the

vehicle at the location of vehicle assembly, the assembly comprising the

undercover panel 4 and fasteners 2 is pushed onto the underside of the vehicle

such that the threaded bolts 6 projecting from the underside of the vehicle are

received in the corresponding tapered openings 24 and the bores 26 of the second

body parts 14 of the fasteners 2 . The undercover panel 4 is then pushed further

towards the underside 8 of the vehicle, such that when the lower end of the

second body part 14 of each fastener 2 as shown in Figures 1 to 5 (i.e. the end of

the second body part 14 remote from the first body part 12) comes into contact

with the underside 8 of the vehicle, the continued application of an axial

compressive force to the fastener 2 causes the weakened portion 16 to break.

[0049] As a result, the lower part carrying the retaining fingers 56 of the

first body part 12 of each fastener 2 is pushed into the bore 26 of the

corresponding second body part 14, so that the bore 26 in the second body part 14

of each fastener 2 prevents the corresponding retaining fingers 56 from moving out

of engagement with the thread of the bolt 6 . This prevents the threaded bolt 6 from

being pulled out of the bore 26 in the second body part 14. At the same time, the



retaining members 28 on the second body part 14 engage the corresponding

protrusions 32 on the first body part 12 by means of an inclined leading surface 62

of each retaining member 28 sliding over the corresponding protrusion 32 and

causing the retaining member 28 to deform, until the leading surface 62 has

passed the protrusion 32 to enable the retaining member 28 to regain its original

shape and cause a retaining surface 64 to engage the protrusion 32 to retain the

first 12 and second 14 body parts in position relative to each other.

[0050] A pair of reinforcing members 66 extend from the second body

part 14 of each fastener 2 , and are brought into proximity to the underside of

respective engaging members 44 as a result of the lower part of the first body part

12 being moved into the bore 26 in the second body part 14. As a result, forces

tending to push the undercover panel 4 towards the underside 8 of the vehicle, for

example caused by air pressure as a result of driving the vehicle at high speed,

cause the outer inclined surfaces 48 of the engaging members 44 to engage the

reinforcing members 66. The reinforcing members 66 prevent damage to the

engaging members 44, as a result of which the fasteners 2 can withstand the

forces generated by the undercover panel 4 in use.

[0051] In order to remove the undercover panel 4 from the vehicle, for

example for maintenance purposes, a suitable tool such as a socket head wrench,

is located in the aperture 60 at the upper end of the fastener 2 to enable the

fastener 2 to be unscrewed from the threaded bolt 6 . The panel 4 can then be re

attached by screwing the fastener 2 onto the threaded bolt 6 .

[0052] Figures 6 to 8 show a fastener of a second embodiment of the

present invention, and parts common to the embodiment of Figures 1 to 5 are



denoted by like reference numerals but increased by 100. The fastener 102 of the

embodiment of Figures 6 to 8 has a fastener body 110 formed as a single piece by

means of injection moulding. A flange 134, for engaging the first side 136 of an

undercover panel 104, deformable engaging members 144 and retaining fingers

156 extend from the fastener body 110 . These operate in an identical manner to

the corresponding parts of the embodiment of Figures 1 to 5 and will therefore not

be described in greater detail herein. The upper part of the fastener body 110 is

also provided with a hexagonal aperture 160 for engaging a tool (not shown) to

enable the fastener 102 to be unscrewed from the threaded bolt 106. The lower

part of the fastener body 110 shown in Figures 6 to 8 is also provided with a

tapered opening 124 to assist in correct location of the fastener 102 on the bolt

106.

[0053] The fastener 102 differs from the embodiment of Figures 1 to 5 in

that although the fastener 102 is formed as a single part by injection moulding, it

does not consist of two parts connected to each other by means of a frangible

section. As a result, reinforcing members 166 are located in close proximity to the

engaging members 144 to allow radially inward flexing of the engaging members

144 as a result of passage of the engaging members 144 through an aperture 146

in the undercover panel 104 to enable the fastener 102 to be mounted to the

undercover panel 104, but to resist outward flexing or breaking of the engaging

members 144 as a result of movement of the undercover panel 104 towards the

underside 108 of the vehicle.

[0054] An end 168 of the fastener body 110 remote from the flange 134

is provided with resilient members 168 which flex, as a result of compression of



the fastener 102 against the underside 108 of the vehicle, to provide a biasing

force urging the resilient retaining fingers 156 into engagement with the thread of

the bolt 106 prevent removal of the fastener 102 from the bolt 106 by means of

pulling, although the fastener 102 can be unscrewed from the bolt 106 by

application of a suitable tool to the aperture 160.

[0055] In the case of the undercover panel 104 being pushed towards

the underside 108 of the vehicle as a result of strong air flow caused by driving at

high speed, the engaging members 144 flex outwardly and come into contact with

the reinforcing members 166 which prevent further flexing and/or destruction of the

engaging members 144 to retain the fastener 102 on the threaded bolt 106. The

embodiment of Figures 6 to 8 has the advantage over that of Figures 1 to 5 that it

is of simpler construction and uses less material.

[0056] It will be appreciated by persons skilled in the art that the above

embodiments have been described by way of example only, and not in any

limitative sense, and that various alterations and modifications are possible without

departure from the scope of the invention as defined by the appended claims.



CLAIMS

1. A fastener (2, 102) for securing a first component (8, 108) to a second

component (4, 104), the fastener comprising:-

(i) a body ( 10 , 110) having a bore (24, 26, 124) therein adapted to receive a

threaded bolt (6, 106) extending from a first component (8, 108), wherein

the bore (24, 26, 124) extends from at least a first end of said body ( 10 ,

110);

(ii) a flange (34, 134) extending from said body for engaging a first side (36,

136) of a second component (4, 104);

(iii) a plurality of resilient first engaging members (56, 156) extending from said

body, wherein said first engaging members are adapted to allow insertion of

said bolt into the bore from said first end of said body and to engage a

thread of said bolt to resist removal of said bolt from said bore;

(iv) a plurality of resilient second engaging members (44, 144) extending from

said body and adapted to resiliently deform towards said body portion to

enable said second engaging members to pass in a first direction through

an aperture (46, 146) in the second component (4, 104), and to resist

removal of said fastener from the second component in a second direction,

opposite to said first direction; and

(v) a plurality of reinforcing members (66, 166) extending from said body,

wherein each said reinforcing member is adapted to engage a respective

said second engaging member, as a result of forces urging said second

component towards said first component, to resist flexing of said second

engaging members away from said body.



2 . A fastener according to claim 1, wherein the body comprises a first body

part ( 12), from which said first and second engaging members extend, and a

second body part (14), on which said first end of said body is provided, wherein

the first and second body parts are connected to each other by a frangible portion

( 16), adapted to break when a predetermined axial compressive load is applied to

said first and second body parts, to enable said first engaging members to enter

said bore in said second body part.

3 . A fastener according to claim 2 , wherein the second body part further

comprises at least one first retaining portion (28) for engaging at least one second

retaining portion (32) on the first body part to retain the first engaging members in

the bore in the second body part.

4 . A fastener according to claim 3 , wherein the or each said first retaining

portion is adapted to engage said at least one second retaining portion as a result

of said first engaging members entering said bore in said second body part.



5 . A fastener according to claim 4 , wherein at least one said first retaining

portion (28) comprises a respective deformable retaining member, and at least one

said second retaining portion (32) comprises a respective protrusion on said first

body part, wherein at least one said deformable retaining member has a first

surface (62) for engaging a said protrusion to cause said retaining member to

deform as a result of said first engaging members entering said bore in said

second body part, and a second surface (64) adapted to engage a said protrusion

to retain the retaining member on the protrusion.

6 . A fastener according to claim 5 , wherein at least one said first surface is

inclined relative to a longitudinal axis of the bore.

7 . A fastener according to any one of claims 2 to 6 , wherein the bore extends

into the first body part.

8 . A fastener according to any one of the preceding claims, wherein a

plurality of said second engaging members (44, 144) each comprise a respective

third surface (48) adapted to engage said first side (36, 136) of the second

component (4, 104), to cause deformation of said second engaging members (44,

144) to enable said second engaging members to pass through said aperture in

said first direction, and a respective fourth surface (50) adapted to engage a

second side of the second component, to resist removal of said fastener from the

second component in said second direction.



9 . A fastener according to claim 8 , wherein at least one said fourth surface is

inclined relative to the longitudinal axis of the bore.

10. A fastener according to any one of the preceding claims, further

comprising at least one biasing member ( 170) extending from said body for

causing a plurality of said first engaging members ( 156) to be biased into

engagement with the thread of the bolt ( 106).

11. A fastener according to claim 10 , wherein at least one said biasing

member comprises a respective resilient leg adapted to engage the first

component and to flex as a result of movement of the first and second components

towards each other.

12. A panel assembly comprising a panel (4, 104) having at least one aperture

(46, 146), and at least one fastener (2, 102) according to any one of the preceding

claims mounted to a respective said aperture.
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