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VEHICLE DOOR ASSEMBLY
BACKGROUND

Field of the Invention
[0001] The present invention generally relates to a vehicle door assembly. More
specifically, the present invention relates to a vehicle door assembly including a stiffener
assembly to reduce deformation of a vehicle door during a side impact event.
Background Information
[0002] Vehicle structures often include structural features that absorb impact forces
generated during an impact event.

SUMMARY
[0003] An object of the disclosure is to provide a vehicle door assembly configured to
reduce deformation of a vehicle door during a side impact event.
[0004] In view of the state of the known technology, one aspect of the present
disclosure is to provide a vehicle door assembly including an outer panel and an inner
panel. The outer panel has an inboard surface and an outboard surface. A door handle
receiving area is disposed in the outer door panel and is configured to receive a door
handle. The inner panel has an inboard surface and an outboard surface. The inner panel
is connected to the outer panel. A first stiffener member is disposed beneath the door
handle receiving area. A second stiffener member is disposed above the door handle
receiving area.
[0005] Another aspect of the present invention includes a vehicle door assembly
having an outer panel and an inner panel. The outer panel has an inboard surface and an
outboard surface. A door handle receiving area is disposed in the outer door panel and is
configured to receive a door handle. The inner panel has an inboard surface and an
outboard surface. The inner panel is connected to the outer panel. A stiffener assembly is
disposed beneath the door handle receiving area. The stiffener assembly surrounds at least
two sides of the door handle receiving area.
[0006] Also other objects, features, aspects and advantages of the disclosed vehicle

door assembly will become apparent to those skilled in the art from the following detailed
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description, which, taken in conjunction with the annexed drawings, discloses exemplary
embodiments of the vehicle door assembly.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Referring now to the attached drawings which form a part of this original
disclosure:
[0008] FIG. 1 is a perspective view of a vehicle including a stiffener assembly in
accordance with a first exemplary embodiment of the present invention;
[0009] FIG. 2 is a side elevational view of a rear door assembly removed from the
vehicle of FIG. 1;
[0010] FIG. 3 is an exploded perspective view of the door assembly of FIG. 2;
[0011] FIG. 4 is a perspective view of the door assembly of FIG. 2 in which an outer
panel is partially transparent to illustrate a stiffener assembly;
[0012] FIG. 5 is a perspective view of the door assembly of FIG. 2 in which an outer
panel is completely transparent;
[0013] FIG. 6 is a perspective view of the door assembly of FIG. 2 with the outer
panel removed;
[0014] FIG. 7 is an elevational view in cross section of the door assembly of FIG. 2;
[0015] FIG. 8 is a side elevational view of a door assembly in which an outer panel is
completely transparent in accordance with a second exemplary embodiment of the present
invention;
[0016] FIG. 9 is a side elevational view of the door assembly of FIG. 8 with the outer
panel removed;
[0017] FIG. 10 is a perspective view of a door assembly in which an outer panel is
transparent in accordance with a third exemplary embodiment of the present invention;
[0018] FIG. 11 is a side elevational view of the door assembly of FIG. 10 with the
outer panel removed; and
[0019] FIG. 12 is a side elevational view of the door assembly of FIG. 10.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
[0020] Selected embodiments will now be explained with reference to the drawings. It

will be apparent to those skilled in the art from this disclosure that the following
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descriptions of the embodiments are provided for illustration only and not for the purpose
of limiting the invention as defined by the appended claims and their equivalents.

[0021] Referring initially to FIG. 1, a vehicle 10 is illustrated in accordance with a
first exemplary embodiment. The vehicle 10 includes a vehicle body structure 12 with
front doors 14 and rear doors 16.

[0022] As shown in FIG. 1, a plurality of differing directions is defined relative to the
vehicle 10. The directions include a vehicle longitudinal direction DL, a vehicle inboard
direction DI, and a vehicle outboard direction DO. The vehicle inboard direction DI and
the vehicle outboard direction DO are defined relative to an imaginary center line of the
vehicle 10, where the imaginary center line extends in the vehicle longitudinal direction
DL of the vehicle 10. Reference to the inboard and outboard directions in the following
description are with respect to the defined vehicle directions.

[0023] The vehicle 10 is depicted as a four dour sedan. However, the vehicle 10 can
be any of a variety of vehicle designs, such as a crew cab pickup truck, an SUV (sports
utility vehicle) or other four door vehicle design.

[0024] One of the rear doors 16 is shown removed from the vehicle 10 in FIG. 2. For
the sake of brevity, only one of the rear doors 16 is described herein below. However, the
description below of features of the rear door 16 applies equally to both rear doors 16.
[0025] The rear door, or vehicle door assembly, 16 has a door handle assembly 18 that
is manually operated to open the rear door 16 from outside the vehicle 10 in a
conventional manner.

[0026] As shown in FIGS. 3 — 6, the vehicle door assembly 16 includes an inner door
panel, or inner panel, 20, an outer door panel, or outer panel, 22, a plurality of
reinforcement, or brace, members 24, 26, 28 and 30, and the door handle assembly 18.
The plurality of reinforcement members include a first reinforcement member 24
extending substantially in the longitudinal direction DL of the vehicle, a second
reinforcement member 26 extending from the first reinforcement member to an outer edge
of the vehicle door assembly 16, a third reinforcement member 28 extending substantially
in the longitudinal direction DL, and a fourth reinforcement member 30 extending
substantially in the longitudinal direction DL. Each of the first, second, third and fourth

reinforcement members 24, 26, 28 and 30 is connected to the inner panel 20. Preferably,
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each of the first, second, third and fourth reinforcement members 24, 26, 28 and 30 is
made of metal, such as steel, although any suitable material can be used. The first, second,
third and fourth reinforcement members 24, 26, 28 and 30 are preferably connected to the
inner panel 20 by spot welding, although any suitable means can be used to secure the
reinforcement members to the inner panel. The inner panel 20 is shown with four
reinforcement members connected thereto, although any suitable number of reinforcement
members can be used.

[0027] As shown in FIGS. 3, 6 and 7, the inner door panel 20 has an outboard surface
20a and an inboard surface 20b. The inner door panel 20 defines a hollow recessed area or
cavity 32 that is concealed with the outer door panel 22 attached to the inner door panel 20
and the vehicle door assembly 16 fully assembled. The cavity 32 is defined by the space
between the outboard surface 20a of the inner door panel 20 and an inboard surface 22b of
the outer door panel 22. The inner door panel 20 and the outer door panel 22 are
connected to one another in a conventional manner, such as by welding or with an
adhesive. For example, an outer periphery of the inner door panel 20 can be fixed to a
corresponding outer periphery of the outer door panel 22 via any of a variety of welding
techniques or adhesives.

[0028] An upper edge 20e of the inner door panel 20 includes a slot configured to
receive a glass window 34 that is supported and operated to move up and down by a
window supporting mechanism (not shown) in a conventional manner, as shown in FIGS.
2 and 3. A rearward edge 20d of the inner door panel 20 extends downward from a rear
end of the upper edge 20c to a bottom edge 20e. The rearward edge 20d can be configured
to complement the shape and contours of a rear wheel well of the vehicle 10. The bottom
edge 20e is generally straight and extends horizontally (with the vehicle 10 being level)
from a lower end of the rearward edge 20d to a lower edge of a forward edge 20f. The
forward edge 20f extends upward from a front end of the bottom edge 20e to a forward
end of the upper edge 20c.

[0029] The first reinforcement member 24 has a forward, or first, end 24a and a
rearward, or second, end 24b. The first reinforcement member 24 further has an inboard
facing surface (not shown) and an outboard facing surface 24c. The forward and rearward

ends 24a and 24b, each of which preferably includes an attachment flange, are rigidly
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attached to the inner door panel 20 via, for example, one of a variety of conventional
welding techniques or mechanical fasteners. The first reinforcement member 24 is a
longitudinally extending bracket within the cavity H that extends along the upper edge 20c
of the inner door panel 20.

[0030] As shown in FIGS. 3 — 6, the forward end 24a is fixed proximate to the forward
edge 20f of the inner door panel 20. The rearward end 24b of the first reinforcement
member 24 is fixed to the inner door panel 20 at a longitudinal position proximate to a first
end 44d of the door handle receiving area 44 of the door handle assembly 18. The first
reinforcement member 24 is spaced from the door handle assembly 18.

[0031] The second reinforcement member 26 has an upper, or first, end 26a and a
lower, or second, end 26b. The second reinforcement member 26 further has an inboard
facing surface (not shown) and an outboard facing surface 26¢. The upper end 26a, which
preferably includes an upper attachment flange, is rigidly attached to the first
reinforcement member 24 of the inner door panel 20 via, for example one of a variety of
conventional welding techniques or mechanical fasteners. The upper end 26a of the
second reinforcement member 26 is disposed above a door handle receiving area 44.
Similarly, the lower end 26b, which preferably includes an attachment flange, is rigidly
attached to the inner door panel 20 adjacent to the rearward edge 20d via, for example, any
one of a variety of conventional welding techniques or mechanical fasteners. The lower
end 26b of the second reinforcement member 26 is disposed below the door handle
receiving area 44. The second reinforcement member 26 is an upwardly extending bracket
within the cavity H that extends upwardly from the rearward edge 20d of the inner door
panel 20 to the first reinforcement member 24 proximate the upper edge 20c of the inner
door panel 20. The second reinforcement member 26 is angularly inclined relative to the
vertical.

[0032] As shown in FIGS. 3 — 6, the upper end 26a and the lower end 26b of the
second reinforcement member 26 is shown fixed to the first reinforcement member 24 and
to the inner door panel 20, respectively. The upper end 26a of the second reinforcement
member 26 is fixedly connected to the first reinforcement member 24 proximate a central
area of a window opening defined by the rear door assembly 16. The second

reinforcement member 26 is spaced from the door handle assembly 18.
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[0033] The third reinforcement member 28 is preferably a tubular member, as shown
in FIGS. 3 to 6. Alternatively, the third reinforcement member can be a ribbed member
similar to the first and second reinforcement members 24 and 26. A forward end 28a of
the third reinforcement beam 28 is fixed to the forward edge 20f of the inner door panel 20
via an attachment flange 36. A rearward end 28b of the third reinforcement member 28 is
fixed to the rearward edge 20d of the inner door panel 20 via an attachment flange 38.
The third reinforcement beam 28 basically extends side to side from proximate the
forward edge 20f to proximate the rearward edge 20d. The third reinforcement member
28 is disposed below the door handle assembly 18.

[0034] The fourth reinforcement member 30 is preferably a tubular member, as shown
in FIGS. 3 to 6. Altematively, the fourth reinforcement member 30 can be a ribbed
member similar to the first and second reinforcement members 24 and 26. A forward end
30a of the fourth reinforcement beam 30 is fixed to the forward edge 20f of the inner door
panel 20 via an attachment flange 40. A rearward end 30b of the fourth reinforcement
member 30 is fixed to the rearward edge 20d of the inner door panel 20 via an attachment
flange 42. The fourth reinforcement member 30 basically extends side to side from
proximate the forward edge 20f to proximate the rearward edge 20d. The fourth
reinforcement member 30 is preferably inclined such that the forward end 30a is fixed to
the inner door panel 20 at a position higher than the rearward end 30b. The fourth
reinforcement member 30 is disposed below the third reinforcement member 28.

[0035] As shown in FIGS. 2, 3 and 7, the outer door panel 22 has an outboard surface
22a and an inboard surface 22b. The door handle assembly 18 is connected to the outer
door panel 22. The door handle assembly 18 includes the door handle receiving area 44
disposed in the outboard surface 22a of the outer door panel 22 and is configured to
receive a door handle 50. The door handle receiving area 44 includes first, second and
third concave portions 44a, 44b and 44c. The first end 44d of the door handle receiving
area 44 is defined by a most forward end of the first concave portion 44a. A second end
44e of the door handle receiving area 44 is defined by a most rearward end of the third
concave portion 44c¢. A first handle opening 46 is disposed in the first concave portion
44a and a second handle opening 48 is disposed in the third concave portion 44¢. The

second handle opening 48 is disposed rearward of the first handle opening 46. Each of the
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first handle opening 46 and the second handle opening 48 extends from the outboard
surface 22a to the inboard surface of the outer door panel 22. The second concave portion
44b is disposed between the first concave portion 44a and the second concave portion 44c.
The second concave portion 44b is shaped and dimensioned to accommodate a person’s
hand when gripping the door handle, or operation handle, 50 to open the rear door
assembly 16. The door handle 50 is configured to pivot about a forward end 50a when
opening the vehicle door assembly 16.

[0036] As shown in FIG. 6, each of the first, second, third and fourth reinforcement
members 24, 26, 28 and 30 can include an application of a mastic seal 52 to further
facilitate securing the outer door panel 22 to the inner door panel 20 through the
reinforcement members 24, 26, 28 and 30.

[0037] A first stiffener member 54 is disposed beneath the door handle receiving area
44, as shown in FIGS. 4 — 7. The first stiffener member 54 is connected to the inboard
surface 22b of the outer door panel 22. The first stiffener member 54 is preferably
connected to the inboard surface 22b with an adhesive pad, although the first stiffener
member 54 can be connected in any suitable manner. The outboard, or first, surface 54a
of the first stiffener member 54 is disposed adjacent the inboard surface 22b of the outer
door panel 22. The inboard, or second, surface 54b of the first stiffener member 54 faces
the cavity 32 and the outboard surface 20a of the inner door panel 20. The first stiffener
member 54 is preferably made of an epoxy resin with fiberglass, although any suitable
material can be used. The first stiffener member 54 reduces deformation of the vehicle
door assembly 16 during a side impact event.

[0038] A first, or forward, end 54c of the first stiffener member 54 is disposed forward
of the first end 44d of the door handle receiving area 44. The second, or rearward, end
54d of the first stiffener 54 is disposed rearward of the first, second, third and fourth
reinforcement members 24, 26, 28 and 30. A length L1 from the first end 54c to the
second end 54d of the first stiffener member 54 is greater than a length L2 from the first
end 44d to the second end 44e of the door handle receiving area 44, as shown in FIG. 3.
The first stiffener member 54 preferably extends along at least fifty percent of the length

L2 of the door handle receiving area 44.
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[0039] The first stiffener member 54 is substantially L-shaped, as shown in FIGS. 3 —
6, although the first stiffener member 54 can have any suitable shape. A portion of the
first stiffener member 54 is disposed above a longitudinal centerline CL of the door handle
receiving area 44, as shown in FIG. 5. The first end 54c¢ of the first stiffener member 54
extends farther from a lower end 54e of the first stiffener member 54 than the second end
54d extends from the lower end 54e of the first stiffener member 54. A second end 44e of
the door handle receiving area 44 is disposed rearward of the rearward end 54d of the first
stiffener member 54, as shown in FIGS. 4 and 5.

[0040] As shown in FIGS. 5 and 6, the first stiffener member 54 is disposed between
the first reinforcement member 24 and the third reinforcement member 28. The first
stiffener member 54 overlaps the second reinforcement member 26 when viewed in an
inboard direction of the vehicle 10 (the vehicle inboard direction DI shown in FIG. 1).
[0041] A second stiffener member 56 is disposed above the door handle receiving area
44, as shown in FIGS. 4 — 7. The second stiffener member is preferably connected to the
inboard surface 22b of the outer door panel 22. The second stiffener member is preferably
connected to the inboard surface 22b with an adhesive pad, although the second stiffener
member can be connected in any suitable manner. The outboard, or first, surface S6a of
the second stiffener member 56 is disposed adjacent the inboard surface 22b of the outer
door panel 22, as shown in FIG. 7. The inboard, or second surface 54b of the second
stiffener member 56 faces the cavity 32 and the outboard surface 20a of the inner door
panel 20. The second stiffener member is preferably made of an epoxy resin with
fiberglass, although any suitable material can be used. The second stiffener member
reduces deformation of the vehicle door assembly 16 during a side impact event.

[0042] A first, or forward, end 56¢ of the second stiffener member 54 is disposed
forward of the first end 44d of the door handle receiving area 44. The second, or rearward,
end 54d of the second stiffener 56 is disposed rearward of the first, second, third and
fourth reinforcement members 24, 26, 28 and 30. A length L3 from the first end 56¢ to the
second end 56d of the second stiffener member 56 is greater than a length L2 from the first
end 44d to the second end 44e of the door handle receiving area 44, as shown in FIG. 3.
The second stiffener member 56 preferably extends along at least fifty percent of the

length L2 of the door handle receiving area 44. The forward end 56¢ of the second
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stiffener member 56 is disposed forward of the forward end 54c¢ of the first stiffener
member 54. A second end 44e of the door handle receiving area 44 is disposed rearward
of the rearward end 56d of the second stiffener member 56, as shown in FIGS. 4 and 5.
[0043] As shown in FIGS. 4 and 5, the first stiffener member 54 is disposed above the
door handle receiving area 44 and the second stiffener member 56 is disposed beneath the
door handle receiving area 44. The first stiffener member 54 surrounds the door handle
receiving area 44 on the lower and forward sides. The second stiffener member 56
surrounds the door handle receiving area 44 on the upper side. The first and second
stiffener members 54 and 56 surround the door handle receiving area 44 on three sides
(upper, lower and forward sides). A stiffener assembly 58 includes at least the first
stiffener member 54 that surrounds the door handle receiving area 44 on at least two sides,
such as the forward and lower sides shown in FIGS. 4 and 5). The stiffener assembly 58
can include the second stiffener assembly to surround the door handle receiving area on
three sides.

[0044] Another exemplary embodiment of the vehicle door assembly 116 is shown in
FIGS. 8 and 9. The features of the vehicle door assembly 116 of FIGS. 8 and 9 that are
substantially similar to the features of the vehicle door assembly 16 of FIGS. 1 — 7 are
provided the same reference numerals as the features of the vehicle door assembly 16.
Moreover, the descriptions of the parts of the vehicle door assembly 116 of FIGS. 8 and 9
that are identical to the vehicle door assembly 16 of FIGS. 1 — 7 are omitted for the sake of
brevity.

[0045] The vehicle door assembly 116 of FIGS. 8 and 9 includes a first reinforcement
member 124, a second reinforcement member 126, and a fourth reinforcement member
130. The first, second and fourth reinforcement members 124, 126 and 130 are configured
substantially similarly as the first, second and fourth reinforcement members 24, 26 and 30
of the vehicle door assembly 16 of FIGS. 1 - 7.

[0046] The first stiffener member 154 is configured substantially similarly as the first
stiffener member 54 of the vehicle door assembly 16 of FIGS. 1 — 7. The first and second
ends 154¢ and 154d of the first stiffener member 154 are shown having a contoured shape,

although the ends can have any suitable shape. The contoured first and second ends 154¢
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and 154d of the first stiffener member 154 of FIGS. 8 and 9 facilitate maximizing blank
usage when manufacturing the first stiffener member, thereby minimizing waste.

[0047] The second stiffener member 156 is connected to the outboard surface 120a of
the inner panel 120 of the vehicle door assembly 116. The second stiffener member 156
can be connected to the first reinforcement member, such as by welding or any other
suitable method. Altematively, the first reinforcement member 124 and the second
stiffener member 156 can be integrally formed as a single, one-piece member. The second
stiffener member 156 is a metallic reinforcement member, preferably made of steel.
[0048] As shown in FIGS. 8 and 9, the first end 156¢ of the second stiffener member
156 is disposed forward of the door handle receiving area 144. A second end 156d of the
second stiffener member 156 is disposed rearward of the door handle receiving area 144.
[0049] As shown in FIGS. 8 and 9, the first end 156¢ of the second stiffener member
156 is disposed forward of the first end 154c¢ of the first stiffener member 154. The
second end 156d of the second stiffener member 156 is disposed rearward of the second
end 154d of the first stiffener member 154. The first and second stiffener members 154
and 156 substantially surround three sides (upper, lower and front) of the door handle
receiving area 144.

[0050] Another exemplary embodiment of the vehicle door assembly is shown in
FIGS. 10 — 12. The features of the vehicle door assembly 216 of FIGS. 10 — 12 that are
substantially similar to the features of the vehicle door assembly 16 of FIGS. 1 — 7 are
provided the same reference numerals as the features of the vehicle door assembly 16.
Moreover, the descriptions of the parts of the vehicle door assembly 216 of FIGS. 10— 12
that are identical to the vehicle door assembly 16 of FIGS. 1 — 7 are omitted for the sake of
brevity.

[0051] The vehicle door assembly 216 of FIGS. 10 — 12 includes the first
reinforcement member 224, the second reinforcement member 226, the third
reinforcement member 228, and the fourth reinforcement member 130. The first, second,
third and fourth reinforcement members 224, 226, 228 and 230 are configured
substantially similarly as the first, second, third and fourth reinforcement members 24, 26,
28 and 30 of the vehicle door assembly 16 of FIGS. 1 — 7. A mastic seal 252 can be
applied to the first, second, third and fourth reinforcement members 224, 226, 228 and 230
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to further facilitate securing the outer door panel 220 to the inner door panel 220 through
the reinforcement members 24, 26, 28 and 30.
[0052] The first stiffener member 254 is configured substantially similarly as the first
stiffener member 54 of the vehicle door assembly 16 of FIGS. 1 — 7. The first end 254¢ of
the first stiffener member 254 does not extend over the centerline CL of the door handle
receiving area 244. The second end 254d of the first stiffener member 254 is disposed
rearward of the rearward end of the door handle receiving area 244.
[0053] The second stiffener member 256 is configured substantially similarly as the
second stiffener member 56 of the vehicle door assembly 16 of FIGS. 1 — 7. The first end
256¢ of the second stiffener member 256 extends toward the centerline CL of the door
handle receiving area 244. The first end 256¢ of the second stiffener member 256 does not
extend over the centerline CL of the door handle receiving area 244. The second end 256d
of the second stiffener member 256 is disposed rearward of the door handle receiving area
244.
[0054] The portions of the first stiffener member 254 and the second stiffener member
256 extend toward one another and toward the centerline CL of the door handle receiving
area 244, and together substantially surround the forward end of the door handle receiving
area 244. The first and second stiffener members 254 and 256 substantially surround three
sides (upper, lower and front) of the door handle receiving area 244.

GENERAL INTERPRETATION OF TERMS
[0055] In understanding the scope of the present invention, the term “comprising” and
its derivatives, as used herein, are intended to be open ended terms that specify the
presence of the stated features, elements, components, groups, integers, and/or steps, but
do not exclude the presence of other unstated features, elements, components, groups,
integers and/or steps. The foregoing also applies to words having similar meanings such

2% ¢

as the terms, "including", "having" and their derivatives. Also, the terms “part,” “section,”

2 <<

“portion,” “member” or “element” when used in the singular can have the dual meaning of
a single part or a plurality of parts. Also as used herein to describe the above
embodiment(s), the following directional terms “forward”, “rearward”, “above”,
“downward”, “vertical”, “horizontal”, “below” and “transverse” as well as any other

similar directional terms refer to those directions of a vehicle equipped with the vehicle

-11 -



WO 2020/190282 PCT/US2019/022996

door assembly. Accordingly, these terms, as utilized to describe the present invention
should be interpreted relative to a vehicle equipped with the vehicle door assembly.
[0056] The terms of degree such as “substantially”, “about” and “approximately” as
used herein mean a reasonable amount of deviation of the modified term such that the end
result is not significantly changed.

[0057] While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. For example, the size, shape, location or
orientation of the various components can be changed as needed and/or desired.
Components that are shown directly connected or contacting each other can have
intermediate structures disposed between them. The functions of one element can be
performed by two, and vice versa. The structures and functions of one embodiment can be
adopted in another embodiment. It is not necessary for all advantages to be present in a
particular embodiment at the same time. Every feature which is unique from the prior art,
alone or in combination with other features, also should be considered a separate
description of further inventions by the applicant, including the structural and/or
functional concepts embodied by such feature(s). Thus, the foregoing descriptions of the
embodiments according to the present invention are provided for illustration only, and not
for the purpose of limiting the invention as defined by the appended claims and their

equivalents.
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WHAT IS CLAIMED IS:

1. A vehicle door assembly, comprising:

an outer panel having an inboard surface and an outboard surface, a door handle
receiving area disposed in the outer door panel being configured to receive a door handle;

an inner panel having an inboard surface and an outboard surface, the inner panel
being connected to the outer panel;

a first stiffener member disposed beneath the door handle receiving area; and

a second stiffener member disposed above the door handle receiving area.

2. The vehicle door assembly according to claim 1, wherein

the first stiffener member is connected to the inboard surface of the outer panel.

3. The vehicle door assembly according to claim 1, wherein

the second stiffener member is connected to the inner panel.

4, The vehicle door assembly according to claim 3, wherein

the second stiffener member is a metallic reinforcement member.

5. The vehicle door assembly according to claim 4, wherein

the second stiffener member is welded to the inner panel.

6. The vehicle door assembly according to claim 4, wherein
the second stiffener member has a first end disposed forward of the door handle

receiving area and a second end disposed rearward of the door handle receiving area.

7. The vehicle door assembly according to claim 4, wherein
a first end of the second stiffener member is disposed forward of a first end of the
first stiffener member, and a second end of the second stiffener member is disposed

rearward of a second end of the first stiffener member.

13-



WO 2020/190282 PCT/US2019/022996

8. The vehicle door assembly according to claim 2, wherein
a brace member connected to the inner panel, the brace member having a first end

disposed above the door handle receiving area and a second end disposed below the door

handle receiving area.

9. The vehicle door assembly according to claim 8, wherein

the first stiffener member overlaps the brace member when viewed in an inboard

direction of the vehicle.

10.  The vehicle door assembly according to claim 1, wherein

the second stiffener member is made of an epoxy resin with fiberglass.

11.  The vehicle door assembly according to claim 10, wherein

the second stiffener member is connected to the inboard surface of the outer panel.

12.  The vehicle door assembly according to claim 11, wherein

a first end of the second stiffener member is disposed forward of a first end of the

first stiffener.

13.  The vehicle door assembly according to claim 11, wherein

the second stiffener member extends along at least fifty percent of a length of the

door handle receiving area.

14.  The vehicle door assembly according to claim 2, wherein

the first stiffener member is made of an epoxy resin with fiberglass.

15.  The vehicle door assembly according to claim 14, wherein

a first end of the first stiffener member is disposed forward of a first end of the

door handle receiving area.
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16.  The vehicle door assembly according to claim 14, wherein
a portion of the first stiffener member is disposed above a longitudinal centerline

of the door handle receiving area.

17. The vehicle door assembly according to claim 14, wherein
a second end of the door handle receiving area is disposed rearward of a second
end of the first stiffener member and rearward of a second end of the second stiffener

member.

18.  The vehicle door assembly according to claim 14, wherein
the first stiffener member extends along at least fifty percent of a length of the door

handle receiving area.

19. A vehicle door assembly, comprising:

an outer panel having an inboard surface and an outboard surface, a door handle
receiving area disposed in the outer door panel being configured to receive a door handle;

an inner panel having an inboard surface and an outboard surface, the inner panel
being connected to the outer panel; and

a stiffener assembly disposed beneath the door handle receiving area, the stiffener

assembly surrounding at least two sides of the door handle receiving area.

20.  The vehicle door assembly according to claim 19, wherein
the stiffener assembly includes a first stiffener member disposed beneath the door
handle receiving area and a second stiffener member disposed above the door handle

receiving area.
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