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1
VEHICLE FRAMEWORK STRUCTURE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based on and claims priority under 335
USC 119 from Japanese Patent Application No. 2016-
239805 filed on Dec. 9, 2016, the disclosure of which 1s

incorporated by reference herein.

BACKGROUND

Technical Field

The present invention relates to a vehicle framework
structure.

Related Art

Japanese Patent Application Laid-Open (JP-A) No. 2007 -
106320 describes a vehicle frame structure. The frame
structure includes a front frame [configuring] member form-
ing a part of a vehicle framework at a vehicle front section,
a rear frame [configuring] member forming a part of a
vehicle framework at a vehicle rear section, and an inter-
mediate frame [configuring] member forming a part of a
vehicle Tramework between the front frame member and the
rear frame member. A uniform portion capable of selectively
changing the length of the frame structure 1n a vehicle

front-rear direction can be attached to one vehicle front-rear
direction end portion of the front frame member and the rear
frame member.

The vehicle framework can accordingly be easily length-
ened or shortened 1n the vehicle front-rear direction, thereby
enabling common framework to be employed 1n vehicles
using different power units or vehicles of diflerent sizes.

SUMMARY

However, in the case of electric vehicles employing a
motor as a power unit, the configuration does not require a
mufller, transmission, or propeller shatt, and there 1s there-
fore no need to provide a tloor panel with a floor tunnel 1n
which to dispose such elements. In cases in which no floor
tunnel 1s present, the bending rigidity of the floor panel 1s
reduced, and so collision load concentrates in the vehicle
framework 1n a vehicle collision. Accordingly, in the con-
figuration described i JP-A No. 2007-106320, there 1s a
possibility that collision load might concentrate between the
uniform portion and the intermediate frame member in a
vehicle collision, hindering the smooth transmission of load
to elsewhere m the framework. The related art described
above therefore leaves room for improvement regarding this
point.

In consideration of the above circumstances, an object of
the present invention 1s to obtain a vehicle framework
structure capable of improving load transmission efliciency
in a vehicle body structure not provided with a tloor tunnel.

2

A vehicle framework structure of a first aspect includes a
front frame member, a rear {frame member, an intermediate
frame member, and a coupling section. The front frame
[configures] member forms part of a vehicle framework [of]

5 at a vehicle front section of a vehicle. The rear frame
[configures] member forms part of [a] the vehicle framework
[of] at a vehicle rear section of the vehicle. The intermediate
frame [configures] member forms part of [a] the vehicle
framework Jof] a¢r a vehicle intermediate section of the

10 vehicle, and [includes a framework member] is disposed
between the front frame member and the rear frame member
and [having] %as a length direction in a vehicle front-rear
direction. The coupling section includes a first Jconfigura-
tion] coupling member attached to [the framework member

15 of] the intermediate frame member so as to [be continuous
with the framework member] exterd in the vehicle front-rear
direction, and a second [configuration] coupling member
attached to the first [configuration] coupling member so as
to [be continuous with the first configuration member]

20 extend 1n the vehicle front-rear direction. The coupling
section couples [at least] one of the front frame [or] member
and the rear frame member to the intermediate frame mem-
ber in the vehicle front-rear direction by joining a [leading}
larger end portion of the first [configuration] coupling

25 member to a [leading] /arger end portion of the second
[configuration] coupling member opposing the [leading]
larger end portion of the first [configuration] coupling
member. Both the first [configuration] coupling member and
the second [configuration] coupling member are formed so

30 as to gradually increase 1n size in at least one of a vehicle
width direction [or] and a vehicle vertical direction on
progression Irom respective base end portions of the first
[configuration] coupling member and the second [configu-
ration] coupling member toward the respective [leading]

35 larger end portions of the first [configuration] coupling
member and the second [configuration] coupling member.

According to the first aspect, the coupling section 1is
capable of coupling the front frame [configuring] member
forming part of the vehicle framework [of] az the vehicle

40 front section of the vehicle and the intermediate frame
[configuring] member forming part of the vehicle framework
[of] ar the vehicle intermediate section of the vehicle
together 1n the vehicle front-rear direction. Similarly, the
coupling section 1s capable of coupling the rear frame

45 [configuring] member forming part of the vehicle framework
[of] at the vehicle rear section of the vehicle and the
intermediate frame member together in the vehicle front-rear
direction. The coupling section includes the first [configu-
ration] coupling member that is attached so as to [be

50 continuous with the framework member of the intermediate
frame] extend in the vehicle front-rear direction, and the
second [configuration] coupling member that is attached [so
as to be continuous with] 7o the first [configuration] coupling
member to extend 1n the vehicle front-rear direction. This

55 thereby enables stress to be suppressed from concentrating
between the intermediate frame member and the first [con-
figuration] coupling member and between the front frame
member or the rear frame member and the second [configu-
ration] coupling member. Moreover, the [leading] /arger end

60 portion of the first [configuration] coupling member and the
[leading] larger end portion of the second [configuration]
coupling member opposing the [leading] /arger end portion
of the of the first [configuration] coupling member are joined
together, thus respectively coupling [at least] one of the front

65 frame [or] member and the rear frame member to the
intermediate frame member 1n the vehicle front-rear direc-
tion.
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Note that the first [configuration] coupling member and
the second [configuration] coupling member are each
formed so as to gradually increase 1n size 1n at least one of
the vehicle width direction and the vehicle vertical direction
on progression from the respective base end portions of the
first [configuration] coupling member and the second [con-
figuration] coupling member toward the respective [leading}
larger end portions of the first [configuration] coupling
member and the second [configuration] coupling member.
Namely, the location (the respective [leading] /arger end
portions) where the first [configuration] coupling member
and the second [configuration] coupling member are joined
together is [configured] formed with larger dimensions in at
least one of the vehicle width direction and the vehicle
vertical direction than other locations, thereby improving the
ability to withstand iput load. This thereby enables 1nput
load to be transmitted smoothly to elsewhere 1n the frame-
work.

A vehicle framework structure of a second aspect [is]
includes the features of the first aspect, wherein the vehicle
intermediate [frame] sectior includes a pair of left and right
rockers extending along the vehicle front-rear direction, and
a cross member [coupling] coupled between the pair of left
and right rockers [together] in the vehicle width direction,
one of the pair of left and right rockers constituting the
intermediate frame member and being coupled to the cross
member via the first [configuration] coupling member of the
coupling section.

According to the second aspect, the vehicle intermediate
[frame] sectiorn includes the rockers extending along the
vehicle front-rear direction and the cross member [coupling]
coupled between the rockers [together] in the vehicle width
direction, one of the pair of left and right vockers constitut-
ing the intermediate frame member and being coupled to the
cross member via the first [configuration] coupling member
of the coupling section. Accordingly, load mput to the
intermediate frame member from the coupling section can be
transmitted smoothly to [both the rockers and the cross
member] the intermediate frame member by the first [con-
figuration] coupling member.

Note that here, “via the first [configuration] coupling
member” includes not only a configuration 1 which the
rockers and the cross member are separated from one
another due to the first [configuration] coupling member
being present between the rocker and the cross member, but
also configurations 1n which a rocker and the cross member
are in a directly joined together state, with the [join] joint
being covered by the first [configuration] coupling member.

A vehicle framework structure according to a third aspect
[is] includes the features of the second aspect, wherein a
[location where] portion of the first [configuration] coupling
member of the coupling section that 1s joined to the one of
the pair of left and right rockers[,] and a [location where]
portion of the first [configuration] coupling member of the
coupling section that is joined to the cross member|,] are
configured as a single body.

According to the third aspect, in the coupling section, [the
location where] a portion of the first [configuration] cou-
pling member that is joined to the [rocker] one of the pair
of left and right rockers and [the location where] a portior
of the first [configuration] coupling member that is joined to
the cross member are configured as a single body, so as not
to form a [join] joirnt where stress is liable to concentrate
between the rocker and the cross member. This thereby
enables stress to be suppressed from concentrating in the
first [configuration] coupling member.
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[A vehicle framework structure according to a fourth
aspect 1s any one of the first aspect to the third aspect of the
present mvention, wherein 1n the coupling section, at least
one ridge line, of plural ridge lines extending along the
vehicle front-rear direction 1n the vicinity of the leading end
portion of the first configuration member, 1s disposed so as
to be continuous with at least one ridge line of plural ridge
lines extending along the vehicle front-rear direction in the
vicinity of the leading end portion of the second configu-
ration member.}

[According to the fourth aspect, at least one ridge line of
the plural ridge lines extending along the vehicle front-rear
direction in the vicinity of the leading end portion of the first
confliguration member of the coupling section 1s disposed so
as to be continuous with at least one ridge line of the plural
ridge lines extending along the vehicle front-rear direction in
the vicimity of the leading end portion of the second con-
figuration member. Accordingly, when load is 1mput to the
coupling section along the vehicle front-rear direction, the
load can be transmitted smoothly from the first configuration
member to the second configuration member or from the
second configuration member to the first configuration mem-
ber, along the ridge lines that have high bending rigidity }

[Note that here, “continuously” includes both configura-
tions 1n which there 1s no gap present between the ridge line
of the first configuration member and the ndge line of the
second configuration member, and configurations 1n which a
gap 1s present between the ridge line of the first configura-
tion member and the ridge line of the second configuration
member.}

[A vehicle framework structure according to a fifth aspect
1s any one of the first aspect to the fourth aspect of the
present invention, wherein, 1 a vehicle front view of the
coupling section, at least one ridge line, of plural ridge lines
within a face of the leading end portion of the first configu-
ration member that 1s a face opposing the second configu-
ration member, 1s disposed so as to be substantially super-
imposed on at least one ridge line of plural ridge lines within
a face of the leading end portion of the second configuration
member that 1s a face opposing the first configuration
member.}

[According to the fifth aspect, in a vehicle front view of
the coupling section, at least one rndge line of the plural ridge
lines within the face of the leading end portion of the first
configuration member that 1s a face opposing the second
configuration member 1s disposed so as to be substantially
superimposed on at least one ridge line of the plural ridge
lines within the face of the leading end portion of the second
configuration member that 1s a face opposing the {irst
configuration member. Accordingly, when load 1s mput to
the coupling section along the vehicle front-rear direction,
the load can be transmitted smoothly from the first configu-
ration member to the second configuration member or from
the second configuration member to the first configuration
member, along the rnidge lines that have high bending
rigidity ]

A vehicle framework structure according to a sixth aspect
[is] includes the features of any one of the first aspect to the
fifth aspect of the present invention, wherein the first [con-
figuration] coupling member and the second [configuration]
coupling member of the coupling section are each formed
with a nb extending along the vehicle front-rear direction,
and the rib of the first [configuration] coupl/ing member and
the rib of the second [configuration] coupling member are
disposed so as to be substantially superimposed on each
other 1n a vehicle front view.
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According to the sixth aspect, the first [configuration]
coupling member and the second [configuration] coupling
member of the coupling section are each formed with a rib
extending along the vehicle front-rear direction. The respec-
tive ribs are disposed so as to be substantially superimposed
on each other 1n vehicle front view. Accordingly, when load
1s mput to the coupling section along the vehicle front-rear
direction, load 1put from one of the ribs 1s borne by the
other of the ribs, thereby enabling the load to be more
reliably transmitted.

A vehicle framework structure according to a seventh
aspect [is] includes the features of any one of the first aspect
to the sixth aspect of the present invention, wherein [at least]
one of the first [configuration] coupling member [or] and the
second [configuration] coupling member of the coupling
section 1s provided with a projection that projects out toward
the other Jout] of the first [configuration] coupling member
[or] and the second [configuration] coupling member, and
that overlaps the other Jout] of the first [configuration]
coupling member [or] ard the second [configuration] cou-
pling member 1n the vehicle width direction.

According to the seventh aspect, the projection 1s pro-
vided to [at least] one of the first [configuration] coupling
member [or] ard the second [configuration] coupling mem-
ber of the coupling section. The projection projects out
toward the other [out] of the first [configuration] coupling
member [or] and the second [configuration] coupling mem-
ber of the coupling section, and overlaps the other [out] of
the first [configuration] coupling member [or] ard the sec-
ond [configuration] coupling member in the vehicle width
direction. Accordingly, when load 1s input into either the first
[configuration] coupling member or the second [configura-
tion] coupling member substantially along the vehicle width
direction, the load can be transmitted to the other [out] of the
first [configuration] coupling member or the second [con-
figuration] coupling member.

A vehicle framework structure according to an eighth
aspect [is] includes the features of any one of the first aspect
to the seventh aspect of the present invention, wherein the
coupling section 1s formed with at least one of a hollow
portion [or] and an opening.

According to the eighth aspect, the coupling section 1s
formed with at least one of a hollow portion [or] arnd an
opening, thereby enabling a reduction 1n weight of the
coupling section.

A vehicle framework structure according to a ninth aspect
[is] includes the features of the eighth aspect, wherein a
portion of a suspension arm 1s inserted into the at least one
of [a] t2e hollow portion [or an] and the opening.

According to the ninth aspect, a portion of the suspension
arm is inserted into the at least one of [a] #ze hollow portion
[or an] and the opening in the coupling section, thereby
enabling space to be saved 1n the vehicle.

A vehicle framework structure according to a tenth aspect
[is] includes the features of any one of the first aspect to the
ninth aspect of the present invention, wherein a fitting
portion is formed at one of the first [configuration] coupling
member [or] ard the second [configuration] coupling mem-
ber of the coupling section, and a fitted-to portion 1s formed
at the other of the first [configuration] coupling member [or}
and the second [configuration] coupling member, with the
fitting portion being [fitted] coupled to the fitted-to portion
by being inserted into the fitted-to portion in the vehicle
front-rear direction.

According to the tenth aspect, 1n the coupling section, the
fitting portion is formed at one of the first [configuration]
coupling member [or] ard the second [configuration] cou-
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pling member, and the fitted-to portion 1s formed at the other
of the first [configuration] coupling member [or] ard the
second [configuration] coupling member. The fitting portion
is [fitted] coupled to the fitted-to portion by being inserted
into the fitted-to portion in the vehicle front-rear direction.
Accordingly, when connecting the first [configuration] cou-
pling member and the second [configuration] coup/ing mem-
ber together, positioning of the first [configuration] coupling
member and the second [configuration] coupling member
can be performed easily by inserting the fitting portion into
the fitted-to portion. Moreover, since 1t 1s possible for load
to be transmitted either from the fitting portion to the
fitted-to portion or from the fitted-to portion to the fitting
portion, when load is input to one of the first [configuration]
coupling member [or] ard the second [configuration] cou-
pling member substantially along the vehicle vertical direc-
tion or substantially along the vehicle width direction, the
load can be better transmitted to the other Jout] of the first
[configuration] coupling member Jor] and the second [con-
figuration] coupling member.

A vehicle framework structure according to an eleventh
aspect [is] includes the features of any one of the first aspect
to the tenth aspect of the present invention, wherein at least
one of the first [configuration] coupling member [or] and the
second [configuration] coupling member of the coupling
section 1s formed as a single body with at least one of the
front frame [or] member and the rear frame member.

According to the eleventh aspect, at least one of the first
[configuration] coupling member Jor] and the second [con-
figuration] coupling member of the coupling section is
formed as a single body with at least one of the front frame
[or] member and the rear frame member, thus rendering an
operation to attach the second [configuration] coupling
member zo the at least one of the front frame [or] member
and the rear frame member unnecessary. A reduction 1n the
number ol assembly processes can accordingly be achieved.

A vehicle framework structure according to a twellith
aspect [is] includes the features of any one of the first aspect
to the eleventh aspect of the present invention, wherein at
least one ridge line of plural nidge lines provided at the
coupling section is [configured so as to be continuous with]
located adjacent to at least one ndge line of plural ridge
lines provided at either the front frame member or the rear
frame member.

According to the twelfth aspect, at least one ridge line of
the plural ridge lines provided at the coupling section 1s
[configured so as to be continuous with] located adjacent to
at least one ridge line of the plural ridge lines provided to
cither the front frame member or the rear frame member.
This thereby enables load to be transmitted between the
front frame member or the rear frame member and the
intermediate frame member along the ridge lines that have
high bending rigidity.

A vehicle framework structure according to a thirteenth
aspect [is] includes the features of any one of the first aspect
to the twellth aspect of the present invention, wherein the
first [configuration] coupling member and the second [con-
figuration] coupling member of the coupling section are
fastened together using a fastener.

According to the thirteenth aspect, the first [configuration]
coupling member and the second [configuration] coupling
member of the coupling section are fastened together using
a fastener. Accordingly, joining the first [configuration]
coupling member and the second [configuration] coupling
member together 1s easier than 1n cases 1n which welding 1s
employed.
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The vehicle framework structure according to the first
aspect exhibits the excellent advantageous eflect of enabling
load transmission efliciency to be improved 1 a vehicle
body structure not provided with a tloor tunnel.

The vehicle framework structure according to the second
aspect exhibits the excellent advantageous eflect of enabling
iput load to be dispersed such that the load 1s home by the
overall framework.

The vehicle framework structure according to the third
aspect to the sixth aspect and the twellth aspect exhibits the
excellent advantageous effect of enabling load transmission
elliciency to be improved in a vehicle body structure not
provided with a floor tunnel.

The vehicle framework structure according to the seventh
aspect exhibits the excellent advantageous eflect of enabling
shear deformation to be suppressed in the coupling section.

The vehicle framework structure according to the eighth
aspect exhibits the excellent advantageous eflect of enabling
a reduction 1n weight to be achieved.

The vehicle framework structure according to the ninth
aspect exhibits the excellent advantageous eflect of enabling
cllicient utilization of space in the vehicle.

The vehicle framework structure according to the tenth
aspect exhibits the excellent advantageous eflect of enabling
load transmission efliciency to be improved with respect to
load mput 1n any direction 1n a vehicle body structure not
provided with a floor tunnel.

The vehicle framework structure according to the elev-

enth aspect and the thirteenth aspect exhibits the excellent
advantageous eflect of enabling an 1mprovement 1n produc-

tivity.
BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present mnvention will be
described 1n detail based on the following figures, wherein:

FIG. 1 1s a schematic plan view 1illustrating a vehicle
framework structure according to a first exemplary embodi-
ment.

FIG. 2 1s a perspective view 1llustrating relevant portions
of a vehicle framework structure according to the first
exemplary embodiment, 1n a state viewing from the vehicle
front toward the vehicle rear.

FIG. 3 15 a perspective view 1llustrating relevant portions
of a vehicle framework structure according to the first
exemplary embodiment, in a state viewing from the vehicle
rear toward the vehicle front.

FIG. 4 1s an enlarged cross-section illustrating a state
sectioned along line [A-A] /V-IV in FIG. 2.

FIG. 5 1s an enlarged cross-section illustrating a state
sectioned along line [B-B] V-V in FIG. 2.

FIG. 6 1s a schematic plan view 1illustrating a coupling
section of a vehicle framework structure according to a
modified example of the first exemplary embodiment.

FIG. 7 1s a perspective view 1llustrating relevant portions
of a vehicle framework structure according to a second
exemplary embodiment, 1n a state viewing from the vehicle
front toward the vehicle rear.

FIG. 8 1s an exploded perspective view 1illustrating rel-
evant portions of a vehicle framework structure according to
the second exemplary embodiment, 1n a state viewing from
the vehicle front toward the vehicle rear.

FIG. 9 1s an exploded perspective view 1illustrating a
second configuration member of a vehicle framework struc-
ture according to the second exemplary embodiment, 1n a
state viewing from the vehicle front toward the vehicle rear.
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FIG. 10 is an enlarged [cross-section] conceptual view
illustrating a [state sectioned] view along line [C-C] X-X in
FIG. 7.

DETAILED DESCRIPTION

First Exemplary Embodiment

Explanation follows regarding a first exemplary embodi-
ment of a vehicle framework structure according to the
present mvention, with reference to FIG. 1 to FIG. 6. Note
that in the respective drawings, the arrow FR indicates the
front 1n the vehicle front-rear direction, the arrow OUT
indicates the vehicle width direction outer side, and the
arrow UP 1ndicates upward 1n the vehicle vertical direction.

As 1llustrated 1n FIG. 1, a vehicle 12 provided with a
vehicle framework structure 10 includes a front frame
section 16, a rear frame section 20, an intermediate frame
section 22, and coupling sections 24, 32, each located at a
vehicle lower side of a floor panel, not illustrated in the
drawings. The front frame sectior 16 [configures] forms part
of the framework of a front section of the vehicle 12, and
specifically, 1s configured including a pair of left and right
front-side members 26 extending along the vehicle front-
rear direction. A power unit and a front suspension member
(neither of which are 1llustrated 1n the drawings) are attached
to the front frame section 16. Note that in the present
exemplary embodiment, the floor panel of the vehicle 12 has
a configuration that does not include a floor tunnel extending
along the vehicle front-rear direction.

The rear frame sectiorn 20 [configures] forms part of the
framework of a rear section of the vehicle 12, and specifi-
cally, 1s configured including a pair of leit and right rear-side
members 28 extending along the vehicle front-rear direction.
A trunk floor panel 18 (see FIG. 2) 1s attached to the rear
frame sectiorn 20 from the vehicle upper side.

The intermediate frame section 22 [configures] forms part
of the framework of an intermediate section of the vehicle
12, and 1s disposed between the front frame section 16 and
the rear frame section 20. Specifically, the intermediate
frame sectiorn 22 1s configured including a pair of left and
right rockers 30 serving as framework members extending
along the vehicle front-rear direction, a front cross member
34 serving as a cross member extending 1n the vehicle width
direction and coupling vehicle front end portions of the pair
of left and right rockers 30 together 1n the vehicle width
direction via the coupling sections 32, and a rear cross
member 38 serving as a cross member extending in the
vehicle width direction and coupling vehicle rear end por-
tions of the pair of left and right rockers 30 together in the
vehicle width direction via the coupling sections 24. Note
that 1n plan view of the vehicle, the pair of left and right
rockers 30 are disposed at the vehicle width direction outer
sides of the front frame section 16 and the rear frame section
20. Configuration may also be made in which the rockers 30
are joined directly to the front cross member 34 and the rear
cross member 38, with the [joins] joints being covered by
first [configuration] coupling members 40.

As 1llustrated in FIG. 2, each coupling section 24 1is
configured including a first [configuration] coupling mem-
ber 40 and a second [configuration] coupling member 42.
The first [configuration] coupling member 40 is disposed on
the intermediate frame section 22 side and 1s formed by
casting so as to have a substantially L-shaped profile in plan
view of the vehicle. A base end portion 44 [configuring]
forming a vehicle front side of the first [configuration]
coupling member 40 1s formed with a substantially L-shaped
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profile 1n vehicle front view by a horizontal wall portion 46
with a plate thickness direction in the vehicle vertical
direction, and a vertical wall portion 48 with a plate thick-
ness direction in the vehicle width direction. The base end
portion 44 1s connected to the rocker 30 1n a state in which
a ridge line, not [illustrated] /abeled in the drawings, formed
between the horizontal wall portion 46 and the vertical wall
portion 48 of the base end portion 44 is [substantially
superimposed on] located adjacent to a ridge line 52 on an
upper face of the rocker 30. Namely, the first [configuration]
coupling member 40 is attached to the rocker 30 [so as to be
continuous thereto] along a portion of the rocker 30 that
extends in the vehicle front-rear direction. Note that the
coupling sections 24 according to the present exemplary
embodiment are configured so as to basically have left-right
symmetry to each other (left-right symmetry about a vehicle
front-rear direction line passing through an intermediate
location 1n the vehicle width direction). FIG. 2 accordingly
illustrates one side 1n the vehicle width direction (on the
right of the vehicle), and the following explanation primarily
focuses on the one side in the vehicle width direction.
Moreover, the coupling sections 32 (see FIG. 1) according
to the present exemplary embodiment are configured so as to
basically have front-rear symmetry to the coupling sections
24 (front-rear symmetry about a vehicle width direction line
passing through an intermediate location in the vehicle
front-rear direction), and so detailed explanation thereot will
be omitted.

As illustrated in FIG. 4, a [leading] /arger end portion 54
on the opposite side of the first [configuration] coupling
member 40 to the base end portion 44 is [configured] formed
including a joining wall portion 56 with a plate thickness
direction 1n the vehicle front-rear direction. In vehicle front
view, the joining wall portion 56 1s set with larger dimen-
sions 1n the vehicle vertical direction and the vehicle width
direction than the base end portion 44 (see FI1G. 2). The base
end portion 44 and the [leading] /arger end portion 54
(Jjomning wall portion 356) are integrally formed as a single
member, with no [join] joint present therebetween.

Moreover, plural fastening portions 58 are respectively
formed at a vehicle upper end portion and a vehicle lower
end portion of the joiming wall portion 36. Each fastening
portion 58 has a greater plate thickness than the plate
thickness of the joining wall portion 56 at locations ether
than the fasteming portions 38. Accordmgly, a vehicle rear
face 60 of each fastening portion 58 projects out toward the
vehicle rear with respect to the locations of the joining wall
portion 56 other than the fasteming portions 58.

Each fastening portion 58 of the joining wall portion 56
1s formed with a fastening hole 62 with an axial direction
along the plate thickness direction. The fastening holes 62 1n
the fastening portions 58 formed of the vehicle upper end
portion of the jomming wall portion 56 are, for example,
through holes penetrating the fastening portions 38 in the
plate thickness direction. The fasteming holes 62 of the
fastening portions 58 formed at the vehicle lower end
portion of the joining wall portion 56 are, for example,
non-penetrating holes that are open toward the vehicle rear.

The joining wall portion 56 1s formed with ribs 64 running
toward the vehicle front. The ribs 64 are configured by plural
first ribs 66, each with a plate thickness direction in the
vehicle vertical direction, and, as illustrated 1n FIG. 2, plural
second ribs 68, each with a plate thickness direction 1n the
vehicle width direction. Each of the plural first ribs 66 are
disposed discretely to one another, and each of the plural
second ribs 68 are disposed discretely to one another.
Accordingly, in vehicle front view, the first ribs 66 and the
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second ribs 68 are disposed 1n a lattice pattern. Note that
leading end portions of the plural first ribs 66 are respec-
tively curved such that in plan view of the vehicle, the
leading end portions of the first ribs 66 are positioned further
toward the vehicle rear on progression toward the vehicle
width direction inner side. Moreover, as illustrated 1n FIG.
5, leading end portions of the plural second ribs 68 are also
positioned further toward the vehicle rear on progression
toward the vehicle width direction inner side so as to
correspond to the leading end portions of the first ribs 66.
Moreover, a first cover member 70 that curves so as to span
from the base end portion 44 to the cross member 38 1is
attached to the first [configuration] coupling member 40 so
as to partially follow the leading end portions of the plural
first ribs 66 and partially follow of the leading end portions
of the plural second ribs 68. Due to the above configuration,
the first [configuration] coupling member 40 is formed so as
to gradually increase in size 1n the vehicle width direction
and the vehicle vertical direction on progression from the
base end portion 44 toward the [leading] /arger end portion
54 (joimning wall portion 56). Note that a vehicle lower side
end portion of the first cover member 70 1s integrally formed
with a flange 71 extending along a substantially horizontal
direction and toward the vehicle front.

Moreover, as 1llustrated 1n FIG. 2, a length direction end
portion 72 of the rear cross member 38 1s connected to a
vehicle width direction inner side of the joining wall portion
56. Specifically, a rear vertical wall portion 74 of the rear
cross member 38 1s connected to a vehicle front face of the
joining wall portion 56 (see FIG. [5] 4). Note that the first
cover member 70 1s connected to the length direction end
portion 72 of the rear cross member 38 from the vehicle
front and the vehicle upper side.

The second [configuration] coupling member 42 is
attached to the first [configuration] coupling member 40 so
as to [be continuous thereto along] extend therefrom in the
vehicle front-rear direction. Specifically, at each coupling
section 24, the second [configuration] coupling member 42
is disposed at the vehicle rear of the first [configuration]
coupling member 40. Moreover, at each coupling section 32,

the second [configuration] coupling member 42 is disposed
at the vehicle front of the first [configuration] coupling
member 40 (see FIG. 1). The second [configuration] cou-

pling member 42 1s formed by casting so as to have a

substantially L-shaped profile 1n plan view of the vehicle. As
illustrated in FIG. 3, a base end portion 80 [configuring}

forming a vehicle rear side of the second [configuration]

coupling member 42 1s formed with a substantially L-shaped
profile 1 vehicle front view by a horizontal wall portion 82
with a plate thickness direction i1n the vehicle vertical
direction, and a vertical wall portion 83 with a plate thick-
ness direction 1n the vehicle width direction. The rear frame
section 20 1s connected to the base end portion 80 1n a state
in which a ndge line 84 between the horizontal wall portion
82 and the vertical wall portion 83 of the base end portion
80 is [substantially superimposed on] located adjacent to a
ridge line 88 at a lower face 86 of the rear frame section 20.
Namely, the ridge line 84 of the second [configuration]
coupling member 42 (the coupling section 24) 1s configured
so as to be [continuous with] adjacent to the ridge line 88 of
the rear frame section 20 extending 1n the vehicle front-rear
direction. Note that in the coupling sections 32, the rndge line
84 of the second [configuration] coupling member 42 (the
coupling section 32) is configured so as to [be continuous}
extend 1n the vehicle front-rear direction adjacent to a
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non-illustrated ridge line of the front frame section 16, so as
to be symmetrical to the coupling sections 24 1n the vehicle
front-rear direction.

Similarly to in the first [configuration] coupling member
40, a [leading] /arger end portion 92 on the opposite side of
the second [configuration] coupling member 42 to the base
end portion 80 is [configured] formed including a joining
wall portion 90 with a plate thickness direction 1n the vehicle
front-rear direction. The joining wall portion 90 1s formed 1n
substantially the same shape as the joining wall portion 56
of the first [configuration] coupling member 40 in vehicle
front view (see also FIG. 2). Moreover, 1n vehicle front view,
the joining wall portion 90 of the second [configuration]
coupling member 42 1s set with larger dimensions in the
vehicle vertical direction and the vehicle width direction
than the base end portion 80. Moreover, as illustrated in FIG.
4, plural fastening portions 98 corresponding to the respec-
tive fastening portions 58 of the first [configuration] cou-
pling member 40 are formed at a vehicle upper end portion
and a vehicle lower end portion of the joining wall portion
90. Each of the fastening portions 98 has a greater plate
thickness than the plate thickness of the joining wall portion
90 at locations other than the fastening portions 98. Accord-
ingly, a vehicle front face 100 of each fastening portion 98
projects out toward the vehicle front with respect to the
locations of the joining wall portion 90 other than the
fastening portions 98.

The fastening portions 98 of the joining wall portion 90
are each formed with a fastening hole 102 having an axial
direction along the plate thickness direction. The fastening
holes 102 of the fastening portions 98 formed at the vehicle
upper end portion of the joining wall portion 90 are, for
example, non-penetrating holes open toward the vehicle
front, and the fastening holes 102 of the fastening portions
98 formed at the vehicle lower end portion of the joining
wall portion 90 are, for example, through holes penetrating,
the fastening portions 98 i1n the plate thickness direction.
Fasteners 104 are inserted into the fastening portions 98
formed at the vehicle lower end portion of the joining wall
portion 90 from the vehicle rear, and are screwed together
with the fastening portions 58 formed at the vehicle lower
end portion of the joining wall portion 56 of the first
[configuration] coupling member 40. Similarly, fasteners
104 are mserted into the fastening portions 58 formed at the
vehicle upper end portion of the joining wall portion 56 of
the first [configuration] coupling member 40 from the
vehicle front, and are screwed together with the fastening
portions 98 formed at the vehicle upper end portion of the
joining wall portion 90. The first [configuration] coupling
member 40 and the second [configuration] coupling member
42 are thereby fastened together. [Note that some ridge lines
of plural rnidge lines extending along the vehicle front-rear
direction of the joining wall portion 56 of the first configu-
ration member 40 are disposed so as to be continuous with
some ridge lines of plural ndge lines extending along the
vehicle front-rear direction of the joining wall portion 90 of
the opposing second configuration member 42. Moreover, in
vehicle front view, some ridge lines of plural ridge lines
within the face (vehicle rear face) of the joining wall portion
56 of the first configuration member 40 that 1s a face
opposing the second configuration member 42 are disposed
so as to be superimposed on some ridge lines of plural ridge
lines within the face (vehicle front face) of the joining wall
portion 90 of the second configuration member 42 that 1s a
tace opposing the first configuration member 40. In other
words, some of the ridge lines within the vehicle rear face
of the joining wall portion 56 are disposed so as to oppose
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some of the ridge lines within the vehicle front face of the

joining wall portion 90 in the vehicle front-rear direction.]

The joming wall portion 90 1s formed with ribs 108
running toward the vehicle rear. The ribs 108 are configured
by plural first ribs 110 with a plate thickness direction 1n the
vehicle vertical direction and plural second ribs 112 (see
FIG. 2 and FIG. 3) with a plate thickness direction in the
vehicle width direction. Each of the plural first ribs 110 are
disposed discretely to one another, and each of the plural
second ribs 112 are disposed discretely to one another.
Moreover, the plural first ribs 110 and the plural second ribs
112 are disposed so as to be substantially superimposed on
the first ribs 66 and the second ribs 68 of the first [configu-
ration] coupling member 40 in vehicle front view (see also
FIG. §). Accordingly, in vehicle front view, the first ribs 110
and the second ribs 112 are disposed 1n a lattice pattern. Note
that as illustrated in FIG. 3, [leading] end portions of the
plural first ribs 110 are respectively curved such that in plan
view of the vehicle, the [leading] end portions of the plural
first ribs 110 are positioned further toward the vehicle front
on progression toward the vehicle width direction outer side.
Moreover, as illustrated in FIG. 5, [leading] end portions of
the plural second ribs 112 are also positioned further toward
the vehicle front on progression toward the vehicle width
direction outer side so as to correspond to the [leading] end
portions of the first ribs 110. Namely, the second [configu-
ration] coupling member 42 is formed so as to gradually
increase in size in the vehicle width direction and the vehicle
vertical direction on progression from the base end portion
80 toward the [leading] /arger end portion 92 (joining wall
portion 90).

A second cover member 116 1s provided to the second
[configuration] coupling member 42 so as to cover the
second [configuration] coupling member 42 from the vehicle
upper side. The second cover member 116 1s configured
from a plate member with a plate thickness direction 1n the
vehicle vertical direction. As 1llustrated in FIG. 2, a vehicle
width direction inner side end portion of the second cover
member 116 1s disposed so as to substantially follow the
vehicle front-rear direction from a vehicle width direction
iner side end portion of the joiming wall portion 90.
Moreover, vehicle width direction outer side end portions of
the respective second [configuration] coupling members 42

tollow vehicle width direction 1mner side faces of a pair of
lett and right wheel houses 120 provided at the vehicle width
direction outer sides of the rear frame section 20. Note that
a vehicle width direction mner side end portion of the second
cover member 116 1s integrally formed with a flange 122 that
tollows the vehicle width direction inner side face of the
wheel house 120 and stands up toward the vehicle upper
side.

Operation and Advantageous Effects of the First
Exemplary Embodiment

Explanation follows: regarding operation and advanta-
geous ellects of the present exemplary embodiment.

As 1llustrated 1n FIG. 1, 1n the present exemplary embodi-
ment, the coupling sections 32 are capable of coupling the
front frame section 16 [configuring] forming part of the
vehicle framework [of] az the vehicle front section and the
intermediate frame section 22 [configuring] forming part of
the vehicle framework [of] at the vehicle intermediate
section together in the vehicle front-rear direction. Similarly,
the coupling sections 24 are capable of coupling the rear
frame section 20 [configuring] forming part of the vehicle
framework [of] a7 the vehicle rear section and the interme-
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diate frame section 22 together in the vehicle front-rear
direction. The coupling sections 24, 32 each include the first
[configuration] coupling member 40 that is attached [so as to
be continuous with] 7o the rocker 30 of the intermediate
frame section 22 so as to extend 1n the vehicle front-rear
direction, and the second [configuration] coupling member
42 that is attached [so as to be continuous with] zo the first
[configuration] coupling member 40 so as to extend in the
vehicle front-rear direction. This thereby enables stress to be
suppressed from concentrating between the intermediate
frame section 22 and the first [configuration] coupling
member 40 and between the front frame sectiorn 16 or the
rear frame section 20 and the second [configuration] cou-
pling member 42. Moreover, the [leading] /arger end portion
54 of the first [configuration] coupling member 40 and the
[leading] /arger end portion 92 of the second [configuration]
coupling member 42 opposing the [leading] larger end
portion 54 of the first [configuration] coupling member 40
are joined together, thus respectively coupling the front
frame sectiorn 16 or the rear frame section 20 to the inter-
mediate frame section 22 in the vehicle front-rear direction.

Note that the first [configuration] coupling member 40
and the second [configuration] coupling member 42 are
respectively formed so as to gradually increase in size along,
at least one of the vehicle width direction and the vehicle
vertical direction on progression from the base end portions
44, 80 toward the [leading] /arger end portions 54, 92.
Namely, the location where the first [configuration] coupling
member 40 and the second [configuration] coupling member
42 are joined together is [configured] formed with larger
dimensions in the vehicle width direction and the vehicle
vertical direction than other locations, thereby improving the
ability to withstand iput load. This thereby enables 1mnput
load to be transmitted smoothly to elsewhere 1n the frame-
work. Load transmission efliciency can accordingly be
improved 1 a vehicle body structure not provided with a
floor tunnel.

Moreover, the intermediate frame section 22 includes the
rockers 30 extending along the vehicle front-rear direction,
and the front cross member 34 and the rear cross member 38
that respectively couple the rockers 30 together in the
vehicle width direction via the first [configuration] coupling
members 40 of the coupling sections 24, 32. Accordingly,
load mput to the intermediate frame section 22 from the
coupling sections 24, 32 can be transmitted smoothly to both
the rockers 30 and the front cross member 34 or the rear
cross member 38 by the first [configuration] coupling mem-
ber 40. This thereby enables mput load to be dispersed such
that the load 1s borne by the overall framework.

Moreover, 1 each of the coupling sections 24, 32, the
location where the first [configuration] coupling member 40
1s joined to the rocker 30 and the location where the first
[configuration] coupling member 40 is joined to the front
cross member 34 or to the rear cross member 38 are
[configured] formed as a single body, so as not to form a
[i0in] joint where stress is liable to concentrate between the
rocker 30 and the front cross member 34 or the rear cross
member 38. This thereby enables stress to be suppressed
from concentrating in the first [configuration] coupling
members 40, and therefore 1 the coupling sections 24, 32.

[Furthermore, in each of the coupling sections 24, 32, at
least one ridge line of the plural ridge lines extending 1n the
vehicle front-rear direction 1n the vicinity of the leading end
portion 54 of the first configuration member 40 1s disposed
s0 as to be continuous with at least one ridge line of the
plural ridge lines extending in the vehicle front-rear direc-
tion 1n the vicinity of the leading end portion 92 of the
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second configuration member 42. Accordingly, when load 1s
input to the coupling sections 24, 32 along the vehicle
front-rear direction, the load can be transmitted smoothly
from the first configuration member 40 to the second con-
figuration member 42 or from the second configuration
member 42 to the first configuration member 40, along the
ridge lines that have high bending rigidity.]

[Moreover, in each of the coupling sections 24, 32, in
vehicle front view, at least one ridge line of the plural ridge
lines within the face of the leading end portion 34 of the first
configuration member 40 that 1s a face opposing the second
configuration member 42 1s disposed so as to be substan-
tially superimposed on at least one ridge line of the plural
ridge lines within the face of the leading end portion 92 of
the second configuration member 42 that 1s a face opposing
the first configuration member 40. Accordingly, when load 1s
mput to the coupling sections 24, 32 along the vehicle
front-rear direction, the load can be transmitted smoothly
from the first configuration member 40 to the second con-
figuration member 42 or from the second configuration
member 42 to the first configuration member 40, along the
ridge lines that have high bending nigidity. This thereby
cnables a further improvement to load transmission eili-
ciency in a vehicle body structure not provided with a floor
tunnel. ]

Moreover, in each of the coupling sections 24, 32, the first
[configuration] coupling member 40 and the second [con-
figuration] coupling member 42 are respectively formed
with the ribs 64, 108 that extend along the vehicle front-rear
direction. The respective ribs 64, 108 are disposed so as to
be substantially superimposed on one another in vehicle
front view. Accordingly, when load i1s mput to the coupling
sections 24, 32 along the vehicle front-rear direction, load
input from one of the ribs 64 or the ribs 108 1s borne by the
other out of the ribs 64 or the ribs 108, thereby enabling the
load to be more reliably transmitted.

Moreover, at least one ridge line of the plural nidge lines
provided at the coupling sections 24, 32 1s configured so as
to be [continuous with] adjacent to at least one ridge line of
the plural ridge lines provided at the front frame section 16
or the rear frame section 20 extending 1n the vehicle front-
rear direction, such that load can be transmitted from the
front frame section 16 or the rear frame section 20 to the
intermediate frame sectiorn 22, or from the intermediate
frame section 22 to the front frame section 16 or the rear
frame section 20, along the ridge lines that have high
bending rigidity. This thereby enables a further improvement
in load transmission efliciency in a vehicle body structure
not provided with a floor tunnel.

Moreover, 1n each of the coupling sections 24, 32, since
the first [configuration] coupling member 40 and the second
[configuration] coupling member 42 are fastened together
using the fasteners 104, joining the first [configuration]
coupling member 40 and second [configuration] coupling
member 42 together 1s easier than 1n cases 1n which welding
1s employed. This thereby enables an improvement 1n pro-
ductivity.

Note that in the first exemplary embodiment described
above, the ribs 64 and the rnibs 108 are disposed so as to be
substantially superimposed on each other i vehicle from
view. However, there 1s no limitation thereto, and the ribs 64
and the ribs 108 may be disposed at positions that are not
superimposed on each other.

Moreover, the first [configuration] coupling member 40
and the second [configuration] coupling member 42 are
fastened together using the fasteners 104. However, there 1s
no limitation thereto, and configuration may be made in




US RE49.,859 E

15

which the first [configuration] coupling member 40 and the
second [configuration] coupling member 42 are joined
together using another type of fastening, such as rivets, or
are joined together by welding.

Moreover, configuration 1s made 1n which the rocker 30
and either the front cross member 34 or the rear cross
member 38 are attached to each first [configuration] cou-
pling member 40. However, there 1s no limitation thereto,
and configuration may be made in which only the rocker 30
is attached to the first [configuration] coupling member 40,
or configuration may be made 1n which only either the front
cross member 34 or the rear cross member 38 1s attached to
the first [configuration] coupling member 40. Further, each
of the coupling sections 24, 32 1s configured such that the
joining wall portion 56 of the first [configuration] coupling
member 40 1s joined to the joining wall portion 90 of the
second [configuration] coupling member 42. However there
1s no limitation thereto, and configuration may be made 1n
which one length direction end portion of the rocker 30 1s
joined to one length direction end portion of either the
front-side member 26 or the rear-side member 28, with
reinforcement members having an outer profile increasing in
s1Ze on progression toward an end portion being provided at
respective outer peripheral faces of the respective one length
direction end portions, and these reinforcement members
being joined together.

MODIFIED EXAMPLE

In the present exemplary embodiment, configuration 1s
made in which the first [configuration] coupling member 40
and the second [configuration] coupling member 42 of the
coupling section 24 are joined together at the joining wall
portions 56, 90. However, there 1s no limitation thereto, and
as 1llustrated 1n FIG. 6, for example, configuration may be
made 1 which a projection 142 1s formed projecting out
from a vehicle width direction outer side of the first [con-
figuration] coupling member 40 toward the vehicle rear,
with the projection 142 being abutted against or joined to a
vehicle width direction outer side of the second [configura-
tion] coupling member 42. Namely, the projection 142
projects out toward the second [configuration] coupling
member 42 of the coupling section 24, and since the
projection 142 overlaps with the second [configuration]
coupling member 42 in the vehicle width direction, when
load is input to one of the first [configuration] coupling
member 40 [or] and the second [configuration] coupling
member 42 substantially along the vehicle width direction,
the second [configuration] coupling member 42 and the
projection 142 abut one another, thereby enabling the load to
be transmitted. This thereby enables shear deformation of
the coupling sections 24 to be suppressed.

Note that here, configuration 1s made in which the pro-
jection 142 is provided to the first [configuration] coupling
member 40. However, there 1s no limitation thereto, and
configuration may be made 1n which the projection 142 is
provided to the second [configuration] coupling member 42
so as to project out toward the first [configuration] coupling
member 40. Moreover, the projection 142 1s disposed at the
vehicle width direction outer side of the first [configuration]
coupling member 40. However, there 1s no limitation
thereto, and the projection 142 may be disposed at the
vehicle width direction inner side of the first [configuration]
coupling member 40, or may be disposed at the upper side
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and/or lower side of the first [configuration] coupling mem-
ber 40 1n the vehicle vertical direction.

Second Exemplary Embodiment

Next, explanation follows regarding a vehicle framework
structure according to a second exemplary embodiment of
the present ivention, with reference to FIG. 7 to FIG. 10.
Note that configuration portions that are basically the same
as those of the first exemplary embodiment described above
are allocated the same reference numerals, and explanation
thereol 1s omitted.

The vehicle framework structure according to the second
exemplary embodiment has the same basic configuration as
the first exemplary embodiment, but 1s distinctive in the
point that a hollow portion 152 1s provided 1nside a coupling
section 150.

Namely, as illustrated in FIG. 7, a pair of left and right
coupling sections 150 are each [configured] formed includ-
ing a first [configuration] coupling member 154 and a
second [configuration] coupling member 156. The first [con-
figuration] coupling member 154 is disposed on the inter-
mediate frame section 22 side (not illustrated 1n FIG. 7), and
1s formed with a substantially L-shaped profile 1n vehicle
front view. A base end portion 158 [configuring] forming the
vehicle front of the first Jconfiguration] coupling member
154 1s formed with a substantially L-shaped profile 1n
vehicle front view by a horizontal wall portion 160 with a
plate thickness direction 1n the vehicle vertical direction, and
a vertical wall portion 162 with a plate thickness direction 1n
the vehicle width direction. The base end portion 158 1s
joined to the rocker 30 1n a state in which a ndge line 164
between the horizontal wall portion 160 and the vertical wall
portion 162 of the base end portion 158 is [substantially
superimposed on] adjacent to the ridge line 52 (see FIG. 2)
at the upper face of the rocker 30. Note that the horizontal
wall portion 160 and the vertical wall portion 162 extend
toward the vehicle rear and are joined to a joining wall
portion 166, described later.

As illustrated in FIG. 8, a [leading] larger end portion 168
on the opposite side of the first [configuration] coupling
member 154 to the base end portion 158 is [configured]

formed 1including the joining wall portion 166 that has a plate

thickness direction in the vehicle front-rear direction. In
vehicle front view, the joining wall portion 166 1s set with
larger dimensions in the vehicle vertical direction and the
vehicle width direction than the base end portion 158, and
vehicle rear end portions of the horizontal wall portion 160
and the vertical wall portion 162 are respectively joined to
the vicinity of a vehicle upper end portion of the joining wall
portion 166. Accordingly, the horizontal wall portion 160 1s
curved toward the vehicle upper side on progression from
the base end portion 158 toward the [leading] /arger end
portion 168, and the vertical wall portion 162 1s curved
toward the vehicle width direction 1nner side on progression
from the base end portion 158 toward the [leading] /arger
end portion 168. The base end portion 158 and the [leading}
larger end portion 168 (Joiming wall portion 166) are thus
formed as a single body.

Moreover, the length direction end portion 72 of the rear
cross member 38 1s joined to the vehicle width direction
inner side of the first [configuration] coupling member 154
so as to be superimposed thereon from the vehicle upper
side.

The second [configuration] coupling member 156 is dis-
posed at the vehicle rear of the first [configuration] coupling
member 154, and 1s formed with a substantially L-shaped
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profile 1 plan view of the vehicle. A base end portion 159
of the second [configuration] coupling member 156 is, for

example, integrally formed to the rear frame section 20
disposed at the vehicle rear of the second [configuration]
coupling member 156. Note that the second [configuration]
coupling member 156 of a non-i1llustrated coupling section
provided with front-rear symmetry 1s integrally formed to
the front frame section 16.

As illustrated in FIG. 8, similarly to the first [configura-
tion] coupling member 154, a [leading] larger end portion
172 of the second [configuration] coupling member 156 is
[configured] formed including a joining wall portion 174
with a plate thickness direction in the vehicle front-rear
direction. The joimning wall portion 174 1s formed with
substantially the same shape as the joining wall portion 166
of the first [configuration] coupling member 154 in vehicle
front view. The joiming wall portion 174 1s set with larger
dimensions 1n the vehicle vertical direction and the vehicle
width direction than the base end portion 159 of the second
[configuration] coupling member 156.

As 1llustrated 1n FI1G. 9, the joining wall portion 174 of the
second [configuration] coupling member 156 is formed with
a through hole 180 that serves as an opening and as a
fitted-to portion, and that penetrates the joining wall portion
174 in the plate thickness direction. Moreover, as concep-
tually illustrated in FIG. 10, the first [configuration] cou-
pling member 154 1s formed with the hollow portion 152
that 1s open toward the vehicle rear at a position correspond-
ing to the through hole 180. A portion of a suspension arm
182 15 mserted toward the vehicle front 1into the through hole
180 and the hollow portion 152.

An outer peripheral edge of the hollow portion 152
projects out toward the vehicle rear and 1s inserted into the
through hole 180 of the second [configuration] coupling
member 156, and 1s provided with a fitting portion 184 that
abuts against an inner peripheral wall face of the through

hole 180 in the second [configuration] coupling member
1356.

Operation and Advantageous Effects of the Second
Exemplary Embodiment

Next, explanation follows regarding operation and advan-
tageous ellects of the present exemplary embodiment.

With the exception of the point that the hollow portion
152 1s provided inside the coupling section 150, the con-
figuration described above 1s similar to the vehicle frame-
work structure of the first exemplary embodiment, and 1s
thereby capable of obtaining the same advantageous eflects
as the first exemplary embodiment.

Moreover, the wright of the coupling section can be
reduced as a result of forming the hollow portion 152 and the
through hole 180 in the coupling section 150. This thereby
cnables a reduction 1n weight.

Moreover, a portion of the suspension arm 182 1s mserted
into the hollow portion 152 and the through hole 180 of the
coupling section 150, thereby enabling space to be saved.
This thereby enables more eflicient utilization of space 1n the
vehicle.

Moreover, 1 the coupling section 150, the fitting portion
184 is formed at one of the first [configuration] coupling
member 154 or the second [configuration] coupling member
156, and the through hole 180, into which the fitting portion
184 1s fitted by being inserted in the vehicle front-rear
direction, is formed at the other of the first [configuration]
coupling member 154 or the second [configuration] coupling
member 156. Accordingly, when connecting the first [con-
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figuration] coupling member 154 and the second [configu-
ration] coupling member 156 together, positioning of the
first [configuration] coupling member 154 and the second
[configuration] coupling member 156 can be performed
casily by inserting the fitting portion 184 into the through
hole 180. Moreover, since it 1s possible for load to be
transmitted either from the fitting portion 184 to the through
hole 180 or from the through hole 180 to the fitting portion
184, when load is input to one of the first [configuration]
coupling member 154 Jor] ard the second [configuration]
coupling member 156 substantially along the vehicle verti-
cal direction or substantially along the vehicle width direc-
tion, the load can be better transmitted to the other Jout] of
the first [configuration] coupling member 154 Jor] and the
second [configuration] coupling member 156. This thereby
cnables the load transmission efliciency to be improved for
load mput 1n any direction.

Moreover, the second [configuration] coupling member
156 of the coupling section 150 1s formed as a single body
with [at least] one of the front frame section 16 [or] and the
rear frame section 20, rendering an operation to attach the
second [configuration] coupling member 156 to [at least ]
one of the front frame section 16 [or] and the rear frame
section 20 unnecessary. A reduction in the number of assem-
bly processes can accordingly be achieved. This thereby
enables an 1improvement in productivity.

Note that in the second exemplary embodiment described
above, configuration 1s made in which the hollow portion
152 is formed in the first [configuration] coupling member
154. However, there 1s no limitation thereto, and the hollow
portion 152 may be provided in the second [configuration]
coupling member 156, or hollow portions 152 may be
provided in both the first [configuration] coupling member
154 and the second [configuration] coupling member 156.
Moreover, a member other than the suspension arm 182 may
be 1mnserted 1into the hollow portion 152, or configuration may
be made 1n which nothing is imserted into the hollow portion
152.

Moreover, configuration 1s made i which the fitting
portion 184 is provided to the first [configuration] coupling
member 154, and 1s fitted into the through hole 180 1n the
second [configuration] coupling member 156. However,
there 1s no limitation thereto, and configuration may be made
in which a fitting hole, not illustrated i1n the drawings, is
formed in the second [configuration] coupling member 156
for the fitting portion 184, and the fitting portion 184 1s fitted
into the fitting hole. Moreover, configuration may be made
in which the fitting portion 184 1s provided to the second
[configuration] coupling member 156 and is fitted together
with the hollow portion 152 formed in the first [configura-
tion] coupling member 154, or with another fitting hole, not
illustrated in the drawings, formed in the first [configuration]
coupling member 154.

Moreover, 1n the first and second exemplary embodiments
described above, configuration 1s made 1n which 1n each of
the coupling sections 24, 32, 150, the cross member 1s
attached to the first [configuration] coupling member 40,
154. However, there 1s no limitation thereto, and configu-
ration may be made in which the cross member 1s attached
to the second [configuration] coupling member 42, 156.
Moreover, configuration may be made 1n which the cross
member 15 not attached to the coupling sections 24, 32, 150.

Moreover, configuration is made in which the first [con-
figuration] coupling member 40, 154 and the second [con-
figuration] coupling member 42, 156 gradually increase in
s1ze 1n the vehicle vertical direction and 1n the vehicle width
direction on progression from the base end portion 44, 80,
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158, 159 toward the [leading] /arger larger end portion 54,
92, 168, 172. However, there 1s no limitation thereto, and
configuration may be made 1n which the gradual increase 1n
s1ze 1s only 1n at least one of the vehicle vertical direction or
the vehicle width direction.

Moreover, in the first [configuration] coupling member
40, 154, the base end portion 44 that 1s joined to the rocker
30, and the portion of the first [configuration] coupling
member 40, 154 that i1s joined to the cross member, are
configured as a single body so as not to form [joins] joints.
However, there 1s no limitation thereto, and configuration
may be made 1n which these portions are each configured by
separate bodies with a [join] joint present therebetween.

[Moreover, some ridge lines of the plural ridge lines of the
joi1mng wall portion 56, 166 of the first configuration mem-
ber 40, 154 are disposed so as to be continuous with the
ridge lines of the joming wall portion 90, 174 of the
opposing second configuration member 42, 156. However,
there 1s no limitation thereto, and these ridge lines may be
non-continuous with each other.]

[Moreover, configuration is made in which at least one
ridge line of each of the coupling sections 24, 32, 150 1s
continuous with at least one ridge line of the front frame 16,
the rear frame 20, or the intermediate frame 22. However,
there 1s no limitation thereto, and these ridge lines may be
non-continuous with each other.]

Although explanation has been given regarding exem-
plary embodiment of the present imnvention, 1s the present
invention 1s not limited to the above, and obviously various
modification either than the above may be implemented 1n a
range that does not depart from the spirit of the present
invention.

What 1s claimed 1s:

1. A vehicle framework structure, comprising:

a front frame member that [configures] forms a part of a
vehicle framework [of] at a vehicle front section of a
vehicle:

a rear frame member that [configures] forms a part of [a]

the vehicle framework [of] at a vehicle rear section of

the vehicle;

an intermediate frame member that [configures] forms a
part of [a] the vehicle framework [of] at a vehicle
intermediate section of the vehicle, and that [includes a

framework member] is disposed between the front

frame member and the rear frame member and [having}
has a length direction 1n a vehicle front-rear direction;
and

a coupling section that includes a first [configuration]
coupling member attached to [the framework member
of] the intermediate frame member so as to [be con-
tinnous with the framework member] externd in the
vehicle front-rear direction, the first [configuration]
coupling member having a [leading] /arger end portion
and a base end portion, and a second [configuration]
coupling member attached to the first [configuration]
coupling member so as to [be continuous with the first
configuration member] extend in the vehicle front-rear
direction, the second [configuration] coupling member
having a [leading] /arger end portion and a base end
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ber, with both the first [configuration] coupling member
and the second [configuration] coupling member being
formed so as to gradually increase 1n size 1n at least one
of a vehicle width direction Jor] and a vehicle vertical
direction on progression from the respective base end
portions of the first [configuration] coupling member
and the second [configuration] coupling member
toward the respective [leading] /arger end portions of
the first [configuration] coupling member and the sec-
ond [configuration] coupling member,

wherein the first coupling [section] member is formed

with [at least one of] a hollow portion Jor an opening]
and the second coupling member is formed with a
through-hole that is joined to the hollow portion due to
the second coupling member being attached to the first
coupling member, and

wherein [a portion of a suspension arm 1s inserted into the

at least one of] the hollow portion [or] and the Jopen-
ing] through-hole are configured to receive a portion of
a suspension arm.

2. The vehicle framework structure of claim 1, wherein
the vehicle intermediate [frame] sectiorn includes:

a pair of left and right rockers [that constitute the frame-

work member]; and

a cross member [coupling] coupled between the pair of

left and right rockers [together] in the vehicle width
direction, one of the pair of left and vight vockers
constituting the intermediate frame member and being
coupled to the cross member via the first [configura-
tion] coupling member of the coupling section.

3. The vehicle framework structure of claim 2, wherein a
portion of the first [configuration] coupling member of the
coupling section that 1s joined to the one of the pair of leit
and right rockers[,] and a portion of the first [configuration]
coupling member of the coupling section that 1s joined to the
cross member],] are configured as a single body.

[4. The vehicle framework structure of claim 1, wherein,
in the coupling section, at least one ridge line, of a plurality
of ridge lines extending along the vehicle front-rear direc-
tion 1n the vicimty of the leading end portion of the first
configuration member, 1s disposed so as to be continuous
with at least one ridge line of a plurality of rnidge lines
extending along the vehicle front-rear direction 1n the vicin-
ity of the leading end portion of the second configuration
member.}

[5. The vehicle framework structure of claim 1, wherein,
in a vehicle front view of the coupling section, at least one
ridge line, of a plurality of nndge lines within a face of the
leading end portion of the first configuration member that 1s
a face opposing the second configuration member, 1s dis-
posed so as to be substantially superimposed on at least one
ridge line of a plurality of ridge lines within a face of the
leading end portion of the second configuration member that
is a face opposing the first configuration member.]

6. The vehicle framework structure of claim 1, wherein
the first [configuration] coupling member and the second
[configuration] coupling member of the coupling section are
cach formed with a r1b extending along the vehicle front-rear
direction, and the rib of the first [configuration] coupling
member and the rib of the second [configuration] coupling
member are disposed so as to be substantially superimposed
on each other 1n a vehicle front view.

7. The vehicle framework structure of claim 1, wherein [at
least] one of the first [configuration] coupling member [or]
and the second [configuration] coupling member of the
coupling section 1s provided with a projection that projects
toward the other of the first [configuration] coupling mem-
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ber [or] and the second [configuration] coupling member,
and that overlaps the other of the first [configuration]
coupling member [or] ard the second [configuration] cou-
pling member 1n the vehicle width direction.

8. The vehicle framework structure of claim 1, wherein a
fitting portion is formed [at] on one of the first [configura-
tion] coupling member Jor] and the second [configuration]
coupling member of the coupling section, and either the
hollow portion or the through-hole serves as a fitted-to
portion [is] formed [at] o the other of the first [configura-
tion] coupling member Jor] and the second [configuration]
coupling member, with the fitting portion being fitted to the
fitted-to portion by being mserted 1nto the fitted-to portion of
the vehicle front-rear direction.

[9. The vehicle framework structure of claim 1, wherein
the second configuration member of the coupling section 1s
formed as a single body with at least one of the front frame
or the rear frame.]

[10. The vehicle framework structure of claim 1, wherein
at least one ridge line of a plurality of ridge lines provided
at the coupling section 1s configured so as to be continuous
with at least one ridge line of a plurality of rnidge lines
provided at either the front frame or the rear frame.]

11. The vehicle framework structure of claim 1, wherein
the first [configuration] coupling member and the second
[configuration] coupling member of the coupling section are
fastened together using a fastener.
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