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(57) Abstract: A method is provided for attaching a fastener
to the inside wall of a member. The fastener may be a bolt or a
nut having a shank and a shaped head with head portions radi-
ating from the shank. A hole is made in the member and has a
shape closely corresponding to the shape of the head. The head
of the fastener is inserted into the shaped hole and the fastener is
reoriented so that the head engages with the inside walls of the
member and therefore the fastener cannot be withdrawn. Elec-
tric current is applied to the fastener and the member to bond the
head to the inside wall of the member either by heat curing an
adhesive coating the head or by creating an electric resistance
projection weld between the fastener head and the member.
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METHOD FOR ATTACHING FASTENER TO THE INSIDE OF A MEMBER

FIELD OF THE INVENTION
[0001] The present invention relates to a method for attaching a

fastener to the inside of a member.

BACKGROUND OF THE INVENTION

[0002] It is well known in the automobile and other industries to attach
a fastener such as a nut or a stud to a structural member such as a tube. In
some cases an adhesive is used to attach the head of the stud to the outside of
the tube. In other cases the fastener head is provided with projections and the
attachment is made via electric resistance welding.

[0003] It is also known to attach a headed fastener to a structural
member by drilling a hole in the member and then feeding the shank of the
fastener through the hole from the back side of the member. In this way the
head of the fastener engages with the back side surface of the member and the
head prevents the fastener from being removed from the member.

[0004] It would be desirable to prove alternative methods for attaching
a headed fastener to a member, for example when high strength is desired
and/or the back side of the member is not sufficiently accessible to enable the
fastener to be installed from the back side, as in the case of a closed form

member such as a tube.
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SUMMARY OF THE INVENTION

[0005] A method is provided for attaching a fastener to the inside wall
of a member. The fastener may be a bolt or a nut having a shank and a shaped
head with head portions radiating from the shank. A hole is made in the member
and has a shape closely corresponding to the shape of the head. The head of
the fastener is inserted into the shaped hole and the fastener is reoriented so that
the head engages with the inside wall of the member and therefore the fastener
cannot be withdrawn. Electric current is applied to the fastener and the member
to bond the head to the inside wall of the member either by heat curing an
adhesive coating the head or by creating an electric resistance projection weld
between the fastener head and the inside wall of the member.

[0006] Further areas of applicability of the present invention will
become apparent from the detailed description provided hereinafter. It should be
understood that the detailed description and specific examples, while indicating
exemplary embodiments of the invention, are intended for purposes of illustration

only and are not intended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The present invention will become more fully understood from

the detailed description and the accompanying drawings, wherein:
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[0008] Figure 1 is an exploded perspective view showing a headed
fastener poised for insertion into a shaped hole of a closed form member;

[0009] Figure 2 is a perspective view showing the headed fastener
inserted into the shaped hole of the closed form member;

[0010] Figure 3 is a perspective view showing that the headed fastener
has been rotated so that the head portions of the headed fastener have been
rotated away from the shaped hole and are aligned for engagement with the
inside wall of the closed form member;

[0011] Figure 4 is a section view through the closed form member and
the fastener and shows a schematic of a tool for installing the fastener;

[0012] Figure 5 is an exploded view similar to Figure 1 but showing
another embodiment of the invention; and,

[0013] Figure 6 is a section view through the closed form member of

Figure 5 showing a schematic of a tool for installing the fastener.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[0014] The following description of certain exemplary embodiments is
merely exemplary in nature and is not intended to limit the invention, its
application, or uses.

[0015] Referring to Figure 1, a closed form structural member 10 is a

steel tube 12 of rectangular cross-section such as a frame rail in a motor vehicle.
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The tube 12 has a top wall 14 having an outer surface 16 and an inside surface
18.

[0016] A fastener 24 includes a shank 26 having an internal threaded
bore 28 so that the fastener 24 forms a nut for eventually receiving a threaded
bolt, not shown in the drawings. The fastener 24 has a head 30 that is integral
with the shank 26 and includes head portions 32, 34 and 36 that radiate from the
shank 26 and are arrayed circumferentially around the shank 26. The head
portions 32, 34 and 36 each have a top surface 40 that is coated with a layer 42
of a heat curable adhesive such as Dow 1482, available from the Dow Chemical
Company, Inc. Also, each of the head portions 32, 34 and 36 has a projection 46
that rises from the top surface 40.

[0017] As seen in Figure 1, the top wall 14 of tube 12 has a shaped
hole 50 therein that is shaped to receive the head 30 of the fastener 24. The
shaped hole 50 includes a central hole portion 52 that is of a diameter to receive
the shank 26 and hole portions 56, 58 and 60 that radiate outwardly from the
central hole portion 52. As seen in Figure 1, the formation of the shaped hole 50
leaves wall portions 66, 68 and 70 of the wall 14 that radiate toward the central
hole portion 52 and straddle the hole portions 56, 58 and 60.

[0018] Referring to Figure 2, it is seen that the fastener 24 is inserted
into the shaped hole 50 by aligning the head portions 32, 34 and 36 with the hole
portions 56, 58 and 60 and then lowering the fastener 24 into the shaped hole

50, and then rotating the fastener 24.
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[0019] Figure 3 shows that the fastener 24 has been rotated sufficiently
to cause the head portions 32, 34 and 36 to align with the wall portions 66, 68
and 70 of the top wall 14. The fastener 24 is lifted upwardly so that the
projections 46 will engage with the inside surface 18 of tube 12.

[0020] Figure 4 shows the tooling for installing the fastener 24. A tool
assembly, generally indicated at 74, includes a threaded stem 76 that is threaded
into the threaded bore 28 of the fastener shank 26. The tool assembly 74 also
has a sleeve 78 that surrounds the threaded stem 76. Sleeve 78 has a lower
end face 80 that is adapted to seat upon the outer surface 16 of the top wall 14 of
tube 12. The tool assembly 74 includes linear and rotary actuators, not shown,
by which the threaded stem 76 may be rotated to perfectly align the fastener
head 30 with the shaped hole 50 as shown in Figure 1, then lower and insert the
fastener head 30 into the shaped hole 50 as shown in Figure 2, and then rotate
the fastener 24 to the position of Figure 3.

[0021] In Figure 4, the tool assembly 74 is shown to be raising its
threaded stem 76 in the direction of arrow 84 while pushing down with the sleeve
78 in the direction of arrows 86 so that the projections 46 of each of the fastener
head portions 32, 34 and 36 are engaged with the inside surface 18 of the tube
upper wall 14.

[0022] The tool assembly 74 includes a weld unit 88 that provides
electrical current through a cable 90 attached to the sleeve 78 and a cable 92

attached to an electrode 94 that engages the tube 12. When weld current of
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opposite polarity is applied to the fastener 24 and to the tube 12, electric
resistance heating occurs and is concentrated at the point of contact between the
projections 46 of the fastener 24 and the inside surface 18 of the tube wall 14.
The heating of the adjacent surfaces of the fastener head 30 and the inside tube
wall 18 will heat the adhesive layer 42 and cure the adhesive layer 42 so as to
permanently attach the fastener 24 to the tube 12.

[0023] Figure 5 shows another embodiment of the invention. In Figure
5, the fastener 124 has a shank 126 that carries an external thread 128, so that
the fastener 124 may be considered a bolt as opposed to the fastener 24 of
Figures 1-4 which has an internal thread to form a nut. The fastener 124 has a
fastener head 130 including two head portions 132 and 134 that are integral with
the shank 126 and radiate outwardly therefrom in opposite directions so that the
head 130 is generally oval and elongated in shape. A projection 146 rises from
each of the head portions 132 and 134. The tube 112 of Figure 5 includes a
tube top wall 114 having a shaped hole 150 that corresponds to the shape of the
fastener head 130.

[0024] Referring to Figure 6, it is seen that the external threads 128
of fastener 124 have been captured within a threaded bore of a stem 176 that is
in turn surrounded by a sleeve 178 of a tool assembly 174. The tool assembly
174 has aligned the head 130 of the fastener 124 with the shaped hole 150 of the

tube 112, inserted the head 130 into the shaped hole 150, and then rotated the
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fastener 124 so that the head portions 132 and 134 underlie the inside surface
118 and the fastener 124 cannot be withdrawn from the tube 112.

[0025] The tool assembly 174 inciudes a weld unit 188 that provides
electrical weld current through a cable 190 attached to the sleeve 178 and a
cable 192 attached to an electrode 194 that engages the tube 112. When weld
current is applied, electric resistance heating occurs and is concentrated at the
point of contact between the projections 146 of the fastener 124 and the inside
surface 118 of the tube wall 114. The current is applied at a level and for
duration sufficient to form electric resistance projection welds 196 and 198 at the
projections 146, so as to permanently attach the fastener 124 to the tube 112.

[0026] The foregoing description of the invention is merely exemplary
- in nature and, thus, variations thereof are intended to be within the scope of the
invention. For example although the fasteners shown in the drawings are
provided with three head portions in the example of Figures 1-4 and two head
portions in the example of Figures 5-6, it will be understood that any plurality of
radiating head portions can be employed, in which case the shaped hole in the
tube will have a correspondingly shaped hole for receiving that number of head
portions. In addition, it is seen that the fastener can be either adhesively bonded
to the inside wall of the tube or attached thereto by the formation of an electric
resistance projection weld. The adhesive bond or the projection weld will
function to prevent the fastener from rotating in the hole or being pushed axially

and inwardly away from the inside tube wall. In addition, because the head
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portions underlie and engage with the inside tube wall, it is assured that the
fastener cannot be axially extracted through the hole. The fastener may be
either an internally threaded nut or an externally threaded stud, or any other type
of fastener or clip known in the industry.

[0027] If desired, the fastener can be attached using both an adhesive
bond and an electric resistance weld. In this case, the fastener head is coated
with the adhesive, and the electric current is maintained at a level and for a
duration that is sufficient to form the resistance projection welds between the
projections and the inside tube wall, while the heat generated also cures the
adhesive. Thus the fastener is bonded to the inside tube wall by both an
adhesive bond and a resistance weld.

[0028] The method disclosed herein is useful in attaching a fastener to
a closed tube or some other structure that has walls or other obstacles that
render it impractical to have enough access to the inside thereof to permit a
fastener to be installed from the inside of the member to project to the outside of
the member through a hole. However the attachment method herein is also
useful in the case of a sheet metal member or other structure, and enables the
one-sided insertion and attachment of the fastener from top side of the member

without requiring access to the back side of the member.



WO 2008/100739 PCT/US2008/053008

GP-306783-RD-KAM

CLAIMS
What is claimed is:

1. A method for attaching the head of a fastener to the inside

wall of a member, comprising;
| providing a fastener having a head and a shank;

making a shaped hole in the member;

inserting the head of the fastener into the shaped hole and then
reorienting the fastener so that the head engages with the inside walls of
the member and cannot be withdrawn from the shaped hole;

and applying electric current of opposite polarity to the fastener and
the member to bond the head to the inside wall of the member by electric

‘resistance heating.

2. The method of Claim 1 further comprising the bond being an
electric resistance weld between the head and the inside wall of the
member.

3. The method of Claim 1 further comprising the head carrying
a heat curable adhesive and the bond is an adhesive bond created by the
electric resistance heat curing the heat curable adhesive.

4. The method of Claim 1 further comprising the head having a
plurality of projections facing toward the inside wall of the member and

the projections concentrate the electric resistance heating to create an
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electric resistance projection weld between the projections and the inside
wall of the member.

5. The method of Claim 1 further comprising the head carrying
a layer of heat curable adhesive facing toward the inside wall of the
member and the head has a plurality of projections facing toward the
inside wall of the member and the projections conduct the electric current
to heat and cure the adhesive.

6. The method of Claim 1 further comprising the head having a
plurality of projections facing toward the inside wall of the member and the
projections concentrate the electric resistance heating to create an electric
resistance projection weld between the projections and the inside wall of
the member, and the head is coated with a heat curable adhesive and the
electric resistance heating cures to the heat curable adhesive so that the
fastener is attached to the inside wall of the member by both an electric
resistance projection weld and an adhesive bond.

7. The method of Claim 1 further comprising the fastener being
a nut having an internal thread.

8. The method of Claim 1 further comprising the fastener being
a bolt having a head and a threaded shank.

9. The method of Claim 1 further comprising the head having a
plurality of fastener head portions that radiate from the shank and are

spaced circumferentially from one another, and the shaped hole of the

10
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member has a central portion shaped to receive the shank and a plurality
of hole portions that radiate from the central portions to closely receive a
corresponding one of the plurality of head portions.

10. A method for attaching the head of a fastener to the inside
wall of a member, comprising:

providing a fastener having a head and a shank; said head
including plurality of head portions that radiate from the shank and have
weld projection formed thereon;

making a hole in the member that has the same shape as the head
of the fastener;

inserting the head of the fastener into the shaped hole and then
rotating the fastener so that the projections of the radiating head portions
engage with the inside walls of the member and the fastener cannot be
withdrawn from the shaped hole;

and applying electric current of opposite polarity to the fastener and
the member to create sufficient heat to make a resistance projection weld
between the fastener and the member at the weld projections so that the
fastener is attached to the inside wall of the member.

11. The fastener of Claim 10 further comprising the shank
having an internal thread to thereby act as a nut adapted for receiving a

threaded bolt.

11
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12. The fastener of Claim 10 further comprising the shank
having an external thread formed thereon so that the fastener is a
threaded bolt adapted for receiving a nut.

13. The fastener of Claim 10 further comprising the fastener
head having two head portions that radiate in opposite directions from the
shank and the shaped hole in the member is an elongated slot.

14. The fastener of Claim 10 further comprising the fastener
head having three head portions that radiate from the shank in equally
spaced relation around the circumference thereof and the shaped hole in
the member has three slot portions that radiate from a central hole.

15. A method for attaching the head of a fastener to the inside
wall of a member, comprising;

providing a fastener having a head and a shank; said head
including plurality of head portions that radiate from the shank and carry a
heat curable adhesive;

making a hole in the member that has the same shape as the head
of the fastener;

inserting the head of the fastener into the shaped hole and then
reorienting the fastener so that the adhesive of the radiating head portions
engages with the inside wall of the member whereby the fastener cannot

be withdrawn from the shaped hole;

12
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and applying electric current of opposite polarity to the fastener and
the member to create heat that cures the adhesive and thereby adhesively
bonds the head to the inside wall of the member.

16. The fastener of Claim 15 further comprising the shank
having an internal thread to thereby act as a nut adapted for receiving a
threaded bolt.

17. The fastener of Claim 15 further comprising the shank
having an external thread formed thereon so that the fastener is a
threaded bolt adapted for receiving a nut.

18. The fastener of Claim 15 further comprising the fastener
“head having two head portions that.radiate in opposite directions from the
shank and the shaped hole in the member is an elongated siot.

19. The fastener of Claim 15 further comprising the fastener
head having three head portions that radiate from the shank in equally
spaced relation around the circumference thereof and the shaped hole in
the member having three slot portions that radiate from a central hole.

20. The fastener of 15 further comprising the fastener head
having a plurality of projections formed thereon that engage with the inside
wall and the electric current is provided at a level and for a duration that
forms an electric resistance projection weld between the projections of the
fastener head so that the fastener is attached by both the projection weld

and the adhesive bond.

13
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