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(57) Abrégée/Abstract:

A lift gate having a deformable section which allows the lift gate to deform rather than break during a low speed impact event. The
it gate has a deformable section located between an inner panel and an outer panel. The deformable section is able to deform
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(57) Abrege(suite)/Abstract(continued):

during a low speed impact event against the outer panel, thereby preventing the inner panel from receiving any of the impact. This
allows the inner panel to be significantly more rigid than the outer panel and the deformable section, and, therefore, provides the
necessary structural support for the lift gate while withstanding collisions on the Impact Zone.
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ABSTRACT OF THE DISCLOSURE

A lift gate having a deformable section which allows the lift gate to deform
ather than break during a low speed impact event. The lift gate has a
deformable section located between an inner panel and an outer panel. The
deformable section is able to deform during a low speed impact event against the
outer panel, thereby preventing the inner panel from receiving any of the impact.
This allows the inner panel to be significantly more rigid than the outer panel and
the deformable section, and, therefore, provides the necessary structural support

for the lift gate while withstanding collisions on the Impact Zone.
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COMPOSITE LIFT GATE DEFORMABLE SECTION

FIELD OF THE INVENTION
[0001] The present invention relates to a lift gate having a deformable

section which allows the lift gate to deform rather than break during a low speed

impact event.

BACKGROUND OF THE INVENTION

[0002] Many different designs have been employed to reduce the effect
of a low speed impact on a vehicle.

[0003] The rear ends of vehicles are designed to meet certain impact
standards. Automotive manufacturers and regulators have designed a standard
referred to as an “Impact Zone” for determining the crashworthiness and crash
resistance of a vehicle in a low speed impact. This zone is changed from time to
time as vehicles change and regulations and the test criteria change but,
typically, there is a rectangular zone with a predetermined width and height which
a vehicle will be tested if it is impacted into “block” of material having those
dimensions at a certain speed and the damage caused by the impact. This zone
is important for crashworthiness assessment. But, the damage caused In this
Impact Zone is also significant in part because insurance companies will vary
their prices for insuring of vehicles based on how much damage occurs to a

particular vehicle when subjected to an impact in this zone. Minimizing the
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damage to a vehicle and reducing the repair cost of a vehicle impacted in the
Impact Zone is, therefore, important in designing vehicles and parts of vehicles.

[0004] Lift gates are a rather large and relatively expensive portion of a
crossover or SUV vehicle. In the past, these vehicles were designed to have a
bumper area extending out from the vehicle which took much of any impacts
before the damage of the impact area approached the actual lift gate area. With
advances in vehicle designs, a current trend is to have a flush surface on the
front and the rear of a vehicle which incorporates the bumper area into a smooth
show surface area of the front and rear vehicle design. Such newer designs
have now placed the lift gate in the Impact Zone for many vehicles having such
lift gates.

[0005] Metal lift gates are typically utilized and while some advances
have been made such as replaceable crush zone panels. In modern styled
vehicles, the Impact Zone may extend into the structural zone of the vehicle.
Additionally, the cost of repairing dents and mechanisms in a lift gate collision
has gotten to be excessive. Composite lift gates have been attempted as there
are weight and cost savings. But, with such lift gates, the lift gate outer skins ana
the structural support and reinforcement areas are easily damaged, which often
are not easily repairable and or repaintable. Therefore, collision damage of
composite lift gates often requires replacement of the entire lift gate.

[0006] Accordingly, there exists a need for a composite lift gate which

limits the impact damage received during a collision to panels of the lift gate
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which is able to deform and absorb the impact while protecting the structural '

components of the lift gate from damage and failure.

SUMMARY OF THE INVENTION

[0007] The present invention is a lift gate which has a deformable
section located between an inner panel and an outer panel. The deformable
section is able to deform during a low speed impact event against the outer
panel, thereby preventing the inner panel from receving any of the impact. This
allows the inner panel to be significantly more rigid than the outer panel and the
deformable section, and, therefore, provides the necessary structural support for
the lift gate while withstanding collisions on the Impact Zone.

[0008] 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
the preferred embodiment 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

[0009] The present invention will become more fully understood from
the detailed description and the accompanying drawings, wherein:
[0010] Figure 1 is a perspective view of a composite lift gate, according

to the present invention;
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[0011] Figure 2 is an exploded perspective view of a composite lift

gate, according to the present invention;
[0012] Figure 3 is a sectional view taken along 3-3 of Figure 1 showing

the deformable portion in detailed section of the composite lift gate, according to

the present invention;

[0013] Figure 4 is a detailed view of the section of Figure 3 according
to the present invention; and

[0014] Figure 5 is a sectional view similar to Figure 3 showing the
deformable section deflecting during and impact, according to the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] The following description of the preferred embodiments IS
merely exemplary in nature and is in no way intended to limit the invention, its
application, or uses.

[0016] An embodiment of a composite lift gate, according to the
present invention, is shown in the Figures, generally at 10. In this embodiment,
the lift gate 10 includes an inner polymeric structural support panel 12, a
deformable polymeric section 14, and a polymeric show surface outer panel 16.

[0017] The inner panel 12 is structural, and is substantially rigid, and
provides support for the other components of the lift gate 10. The deformable
section 14 is attached to the inner panel 12, as shown in Figure 5, and the outer

panel 16 is also attached to the inner panel 12 such that the deformable portion
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14 is disposed between and connects at least a portion of the inner panel 12 with
the outer panel 16.

[0018] The outer panel 16 is made of a flexible and resilient materiali
suitable for defining a show surface of the lift gate 10 of the vehicle. Typical
materials for the outer panel inciude thermoplastic polyolefins or other materials
that are finishable with paints, paint films or mold in color for matching with the
vehicle exterior. It is important that the material selected is flexible anad resilient
such that upon impact the surface will give way to the impact. Resiliency of the
panel is also desired such that the panel will return to its pre-impact contour and
configuration.  Other suitable materials include graphite fiber reinforced
materials, Polycarbonate, PBT, and long glass fiber filled polypropylene.

[0019] As set forth in the background, the design of a vehicle has to
meet standards relating to an Impact Zone indicated generally at 18. The
deformable section 14 connects the inner panel 12 with the outer panel 16 within
in the area subject to the Impact Zone. The lift gate includes an outer periphery
generally indicated at 20, which includes a lower edge 22 and sides extending
therefrom 24 and 26. The deformable portion is designed to follow the outer
periphery connecting the inner panel 12 to the outer panel 14. The deformable
section is wider at the lower edge 22 of the lift gate periphery and gets narrower
progressing up the sides 24 and 26 of the lift gate, forming a wedge shaped
profile from a side view.

[0020] The deformable section 14 includes a first leg 28, an

intermediate leg 30 and a second leg 32. The deformable section 14, the legs 28

5
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and 32 are connected at opposing angles ‘a’ and ‘b’ to the intermediate leg 30 for
forming a generally ‘Z' shaped cross section. This cross section conforms with
the outer periphery of the door and is attached to the inner 12 and outer 14
panels by way of an adhesive 34. While two opposing angles are preferred,
more than two angles may be utilized depending on the engineering needs of a
particular application and the materials utilized.

[0021] The adhesive selected for securing the first and second legs
(28,32) is of the type which is an adhesive and moisture seal. Other fastening
methods may also be used such as ultrasonic welding, heat staking, riveting,
screws, nuts and bolts, blind fasteners or the like. Having a moisture seal Is
typically required if other types of fasteners are utilized in the construction.

[0022] The deformable section is a polymeric component which Is
made of a material which will be deformable and resilient for absorption of an
impact and returning to its original configuration. Preferably, the deformable
section is injection molded or otherwise formed from an impact modified
thermoplastic polyolefin (TPO) such as polypropylene (PP), polyethylene (PE), a
block copolymer polypropylene (BCPP), or the like, combined with a reinforcing
filler and/or rubber. Typical reinforcing fillers include, but are not limited to, talc,
fiberglass, carbon fiber, wollastonite, and metal oxy sulfate (MOS).

[0023] Referring now to Figure 5, during a low speed impact event, an
object 36 contacts the outer panel 16, and the outer panel 16 deflects. The

deformable section 14 is designed to flex (somewhat accordion or bellows like) at

angles ‘a’ and ‘b’ also deflecting and absorbing the impact so that the damage

6
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from the object does not reach and protects the structural panel, and absorbs the
impact, minimizing effect of the impact on the inner panel 12 by keeping the Inner
panel 14 out of the impact zone 18. Since the inner panel 14 is segregated out
of the impact zone 18 by way of the deformable portion 12, this reduces the risk

5 of the inner panel 12 cracking or otherwise failing from the force of the impact

within the Impact Zone criteria.

[0024] The description of the invention is merely exemplary in nature
and. thus, variations that do not depart from the essence of the invention are

intended to be within the scope of the invention. Such variations are not to be

10 regarded as a departure from the spirit and scope of the invention.
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CLAIMS

What is claimed is:

1. A composite lift gate for a vehicle having a portion thereof in an
Impact zone, comprising:

a structural polymeric panel providing structural support for said lift gate;

a resilient polymeric outer show surface panel;

a deformable polymeric section connecting said outer panel with said
Inner panel in the location of the impact zone; and

sald deformable section having a cross section which absorbs impact into
the impact zone preventing said inner panel from being deformed during an

impact within the zone.

2. The composite lift gate of claim 1, wherein the deformable section
Is also resilient and flexes during impact and returns to a pre-impact position after

Impact.

3. The composite lift gate of claim 1, wherein the deformable section

has at least two opposing angular portions for bending during absorption of

impact.

4. The composite lift gate of claim 3, wherein a cross section of the

deformable section includes a first securement leg for securement to the outer

8
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panel and an intermediate leg angled at a first angle in a first direction and a
second securement leg angled at a second angle in an opposite direction and
attached to said structural member such that during impact the deformable
section bend along said first angle and said second angle for deforming upon

impact.

5. The composite lift gate of claim 4, wherein said outer show surface
has a first outer peripheral portion at least partially within the impact zone and
said structural polymeric panel has a corresponding second outer peripheral
portion and first and second securement legs of said deformable section have
corresponding outer peripheral contours for attaching to said first outer peripheral

section and said second outer peripheral section.

0. The composite lift gate of claim 6, wherein said outer peripheral

portions contour around a lower outer periphery of said lift gate.

/. The composite lift gate of claim 6, wherein said lower periphery of

said gate includes a bottom portion and a pair of side portions extending from

said bottom portion.

8. The composite lift gate of claim 7, the deformable portion is wedge

shaped with a deeper portion between said outer show surface panel and the
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structural portion at the bottom and getting progressively thinner proceeding from

the bottom portion upward along the sides.

9. The composite lift gate of claim 8, wherein the wider portion is

o situated toward the center of the Impact Zone

10.  The composite lift gate of claim 2, wherein the cross section of the

deformable portion is ‘Z’ shaped.

10 11. A composite lift gate for a vehicle having a portion thereof in an
Impact zone, comprising:

a structural polymeric panel providing structural support for said lift gate,
said panel includes structural attachment points and provides structural support
for the lift gate;

15 a resilient polymeric outer show surface panel;

a deformable polymeric section connecting said outer panel with said

Inner panel in the location of the impact zone; and

said deformable section having a generally 'z’ shaped cross section which
absorbs impact into the impact zone preventing said inner panel from being

20 deformed during an impact within the zone.

10
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12.  The composite lift gate of claim 11, wherein the deformable section
IS also resilient and flexes during impact and returns to a pre-impact position after

impact.

13.  The composite lift gate of claim 11, wherein a cross section of the
deformable section includes a first securement leg for securement to the outer
panel and an intermediate leg angled at a first angle in a first direction and a
second securement leg angled at a second angle in an opposite direction and
attached to said structural member such that during impact the deformable
section bend along said first angle and said second angle for deforming upon

Impact.

14. The composite lift gate of claim 13, wherein said outer show

surface has a first outer peripheral portion at least partially within the Impact
Zone and said structural polymeric panel has a corresponding second outer

peripheral portion and first and second securement legs of said deformable
section have corresponding outer peripheral contours for attaching to said first

outer peripheral section and said second outer peripheral section.

15.  The composite lift gate of claim 14, wherein said outer peripheral

portions contour around a lower outer periphery of said lift gate.

11
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16.  The composite lift gate of claim 15, wherein said lower periphery of

said gate includes a bottom portion and a pair of side portions extending from

sald bottom portion.

17.  The composite lift gate of claim 16, the deformable portion is wedge
shaped with a deeper portion between said outer show surface panel and the
structural portion at the bottom and getting progressively thinner proceeding from

the bottom portion upward along the sides.

18. The composite lift gate of claim 17, wherein the wider portion is

situated toward the center of the Impact Zone.

19. A composite lift gate for a vehicle having a portion thereof in an
Impact Zone, comprising:

a structural polymeric panel providing structural support for said lift gate,
said panel include structural attachment points and provides structural support
for the lift gate;

a resilient polymeric outer show surface panel, said outer show surface
has a first outer peripheral portion at least partially within the Impact Zone and
said structural polymeric panel has a corresponding second outer p'eripheral
portion;

a deformable polymeric section connecting said outer panel with said

inner panel in the location of the impact zone, said deformable section including

12
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a first securement leg for securement to the outer panel and an intermediate leg
angled at a first angle in a first direction and a second securement leg angled at
a second angle in an opposite direction and attached to said structural member,
said deformable section, said first and second securement legs of said
deformable section have corresponding outer peripheral contours for attaching to
said first outer peripheral section and said second outer peripheral section; and
said deformable section flexing at least one of said first or second angle
for absorbing an impact against said outer show surface panel which is within the
Impact Zone preventing said inner panel from being deformed during an impact

within the Impact Zone.

13
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