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MULTI CLINCH FASTENER INSERT

Related Applications

This is a non-provisional patent application related to provisional patent application
entitled, “Multi Clinch Fastener Insert” filed September 13, 2018 as application serial number
62/730,765 priority from which is hereby claimed.

Field of the Invention

The present invention relates to insert fasteners which attach to structures through a
hole which extends to an opposite of the structure, usually a planar panel. More specifically
it relates to a two-component fastener which provides attachment to composite structures
which are clamped between the two fastener components.

Backeground of the Invention

The use of composite materials in engineering applications as a replacement for sheet
metal has been a growing field for a number of years and is expected to continue to increase.
The current options for threaded fasteners mostly rely on using adhesives to hold the fastener
in place. There are many 2-piece inserts and potted inserts on the market in various sizes and
configurations that utilize adhesives. There are also several types of mechanical or riveting
inserts that deform around the panel. This style of fastener can have issues with thread
strength, retention force, and the small bearing area created on the panel. The small bearing
area creates high stress on the panel which can lead to failure of the material. The lack of
thread strength is a result of the required materials for flaring and riveting, since the material
must be soft enough to complete either of those operations.

Self-clinching fasteners have long been used in applications where the panel material is
a ductile metal, such as steel or aluminum, but have not been useful in composite panels. The
materials used in composite panels are either too brittle, like carbon fiber, or cannot support
the required installation loads, such as with aluminum honeycomb panels.

There is therefore a need in the art for a fastener which will allow the benefits of self-
clinching technologies to be applied to composite and non-metallic materials.

Summary of the Invention
The present fastener described herein has been devised to meet the need in the art

explained above that comprises two main components. The first component is a retainer with
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a through-hole and knurls on the perimeter of the part. The retainer is designed to be placed
into a through hole of a composite or plastic panel. The second component is an insert that
has multiple self-clinching features at increasing diameters. It is designed to install into the
retainer and clinch the two pieces together. The multiple clinch features consisting of lands
and undercuts allow the assembly to be used in a wide range of panel thicknesses and allow a
large tolerance range. A plain or threaded stud can be substituted for the threaded hole of the
insert

As described below and shown in the figures of drawing, the present insert with clinch
features can be made with internal threads, external threads, or be unthreaded. As a threaded
part it serves as a mounting point to attach another panel or other object. With a through-hole
it can be used to join two panels or multiple layers of material together in a secure joint. The
through-hole allows a bolt to pass completely through or simply to reduce the weight of the
fastener.

More specifically the applicant has devised a two-piece fastener for attachment to a
panel comprising a retainer and an insert. The retainer is adapted to be received within a hole
in a panel which extends through opposite sides of the panel. The retainer has a head of
enlarged diameter and a shank with peripheral gripping means for engaging a wall of the
panel hole and a central through-hole. The insert has multiple self-clinching features of
successively increasing diameter adapted for attachment to the retainer. The insert is rigidly
attached to the retainer by insertion into the retainer through-hole and deformation of a
cylindrical through-hole wall by the self-clinching features. Each self-clinching feature
comprises a land and an undercut for receiving material of the retainer displaced by the land.

In one embodiment the insert has a threaded through-bore and the self-clinching feature
of greatest diameter is immediately adjacent the head. The retainer gripping means are
longitudinal knurls on the periphery of the retainer. In one embodiment the insert has an
elongate stud which extends from an end of the insert opposite the flange at the other end.
When assembled to the panel the panel is clamped between the retainer head and the insert
flange by direct contact with opposite sides of the panel. The retainer and insert may be
either metallic or non-metallic. In one embodiment the panel is composed of a non-metallic

composite material.
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The present fastener allows for higher strength joints to be achieved in composite
panels (primarily carbon fiber and honeycomb). The installation method has advantages over
competing technologies because it is fast, simple, and strong. The pull-out strength of the
installed fastener from the retainer is higher than most adhesive joints. The installation is
completed on a hydraulic or other type of press in one stroke. This is much simpler and faster
than applying adhesive and waiting for it to cure. Other objects and advantages of the
fastener of the invention will be apparent to those of skill in the art from the following

drawings and description of preferred embodiments.

Brief Description of the Drawings

Figure 1 is a compound illustration showing the retainer and insert individually, both
from an elevation perspective with one being a sectional view of the other.

Figure 2 is a sectional front elevation view showing the two-part insert assembled to a
panel.

Figures 3 through 7 are side elevation views showing in sequence the progression of
deformation of the retainer as it is pressed farther downward against the insert.

Figure 8 is a compound illustration showing two drawings, one a sectional view of the

other, of an alternate embodiment in which the insert has an externally threaded shank.

Description of the Preferred Embodiments

Referring now to figures 1 and 2, one embodiment of the invention 10 includes two
main components, a retainer and an insert. The retainer 11 has three main structural features:
a through-hole 15 defining a cylinder in the center of the retainer, a shank 17 with knurls on
its peripheral outer surface, and a head 19 of enlarged diameter to prevent the part from
pulling into or through the panel 20 to which the fastener is affixed. The knurled shank 17 on
the outside of the retainer 11 prevent rotation in the panel after installation as seen in Figure
2.

The insert 13 is comprised of an enlarged flange 14 of similar shape to a series of
undercuts 16 between step-wise displacer lands 18 at successively larger diameters toward

the bottom. The undercuts are designed to accept the cold flow of material of the retainer 11
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displaced by the lands 18 as the part is installed. Both parts shown here are circular in profile
but other geometric shapes are possible.

Referring now specifically to Figure 2, the present compound two-part fastener is
shown assembled to a panel. Here, the two components, a retainer 11 and the multi-clinch
insert 13 are clamped to a panel 20. The insert is received in a hole of the panel and is
clinched to the retainer from the opposite side of the panel. During installation the insert and
the retainer are pressed against each other until the retainer head 19 and the insert flange 14
contact the opposite sides of the panel 20. The threaded bore 12 of the insert can then receive
a threaded bolt to attach an object (not shown) to the panel.

The retainer and insert are designed to install into a panel made from any variety of
materials, either metallic or non-metallic. A typical material would be a honeycomb panel,
which cannot currently utilize self-clinching fasteners. The insert and retainer are pressed
together which displaces material of the retainer into the undercuts of the insert. The retainer
material is chosen such that it is soft and ductile enough to cold flow due to the pressure
exerted upon it. The insert is pressed into the retainer until the insert flange and retainer head
at the ends of both components are in contact with the panel. One of the advantages of the
multiple cascading clinch features is that the fastener can accommodate a range of panel
thicknesses. It can also allow for large tolerances in the panel thickness.

Referring now to Figures 3 through 7, the sequence of installation in applying the
insert into the retainer is shown with the panel removed for ease of depiction. During this
process material of the retainer flows inward into the undercuts as it advances upward into
the retainer bore by the wedging action of the lands between each of the undercuts which
force the cold flow of retainer material into the undercuts as illustrated by the arrows in these
figures.

The first diagram of Figure 3 shows how the insert seats in the retainer before being
installed. The top rim 21 of the insert fits into the retainer bore as the bottom of the retainer
rests upon the land 23 of the first undercut. As pressing progresses, this helps the material of
retainer to flow inward and upward into the retainer bore since it prevents misalignment. At
this point a load is applied to the head of the insert such as by a press (not shown). This

forces material from the retainer to flow into the first undercut as seen in Figure 4.
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In figure 4 we see that the first undercut of the insert is now completely filled. At this
point the fastener is securely installed. Further installation has the effect of increasing the
strength of the joint and downward pressing can stop at any point. This point also defines the
maximum panel thickness as the gap between the head of the retainer and the flange at the
base of the insert. The fastener can then be installed farther as needed until the panel is rigidly
clamped between the two components as seen in Figure 2. The minimum panel thickness that
can be used is defined by the height of the retainer minus the height of the retainer flange 19
and the insert flange 14.

Figures 5-7 illustrate how the retainer 11 appears during progressively downward
points of installation. As the retainer is pressed farther downward more of the material of the
retainer flows farther inward into the undercuts and upward into the retainer bore 15. The
retainer can continue to be pressed downward until the minimum panel thickness is reached
as shown in figure 7. Here the retainer bore 15 is almost completely filled with the insert and
displaced retainer material as the retainer 11 bottoms out against the top of the insert flange
14.

As depicted in Figure 8, the insert can also be made in a similar way as shown in Figures
1-7 but with and upward extending external threaded stud 25 in place of a threaded bore. The

insert stud can also be unthreaded if a plain pin is desired.

Specific embodiments have been used in the present invention to explain the principles and
implementation of the present invention, and the description of the embodiments above only
serves to help understand the main idea of the present invention. Meanwhile, a person
ordinarily skilled in the art will be able to make changes to the specific implementation and
the scope of application in accordance with the idea of the present invention. In all, the
contents of the specification shall not be construed as limiting the scope of the invention

which shall be defined only by the following claims and their legal equivalents.



