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ABSTRACT OF THE DISCLOSURE

A vehicle body rear part structure includes a rectangular support frame
carrying thereon a cylindrical fuel tank and attached to left and right rear
frames from below via left and right front brackets and left and right rear
brackets so as to define therebetween a pair of laterally spaced openings

generally corresponding in position to the axis of the fuel tank and receiving

therein a pipe system of the fuel tank.
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VEHICLE BODY REAR PART STRUCTURE

FIELD OF THE INVENTION

[0001] The present invention relates to a rear part structure of a vehicle
body and more particularly to a vehicle body rear part structure carrying

thereon a fuel tank filled with a gaseous fuel such as hydrogen.

BACKGROUND OF THE INVENTION
[0002] Fuel-cell vehicles are known, which comprise an electric motor
rotatably driven by electric energy generated from a fuel cell supplied with
hydrogen and oxygen (air). In some known fuel-cell vehicles, a fuel tank
filled with hydrogen i1s mounted on a rear part of the vehicle body for
supplying hydrogen to the fuel cell.
[0003] One example of such vehicle body rear part structure is disclosed in
Japanese Patent Laid-open Publication No. (HEI) 9-300987, entitled “Fuel
Tank Supporting Structure for Automobile”. The disclosed structure
includes a chassis frame of rectangular hollow shape attached to a rear
portion of a vehicle frame from below. A cylindrical fuel tank filled with fuel
gas, left and right suspensions and other parts are attached to the chassis
frame before the chassis frame is attached to the vehicle frame.
[0004]  In the disclosed prior structure, since the fuel tank, suspensions
and other parts are previously mounted on the chassis frame so as to form a
single module, they can be readily attached at one time when the chassis
frame 1s attached to the vehicle frame. By thus modularzing plural parts, it
1s possible to improve the productively of the automobile and reduce the size,
weight and production cost of the automobile.

[0005] The maximum cruising distance of the fuel-cell vehicles depends on
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the capacity of a fuel tank mounted on the vehicle. In case of the fuel-
cell vehicle disclosed 1in the above-mentioned Japanese publication, a
structure is provided to carry a large-capacity fuel tank, thereby
providing a long cruising distance. However, in order to improve the
ease-of-use of the fuel-cell vehicles, there still exists a demand for a
fuel-cell vehicle with structural features which can further extend the
cruising distance.

|00006)] For the fuel-cell vehicles, protection of the fuel tank
against damage at a collision is a major requirement. In case of the
fuel-cell vehicle disclosed in the aforesaid Japanese publication,
damage protection is achieved by placing the fuel tank between left
and right body frames. However, further improvements in the damage

protection of the fuel tank are desired.

SUMMARY OF THE INVENTION
[0007] It 1s accordingly an object of the present invention to
provide a vehicle body rear part structure which is capable of
extending cruising distance of the vehicle and providing a higher
degree of damage-protection to the fuel tank.
|O008] Accordingly, there is provided a rear part structure of a
vehicle body, comprising: a left rear frame and a right rear frame
extending longitudinally of the vehicle body; a support frame of
rectangular frame shaped attached to under surfaces of the left and
right rear frames; at least one cylindrical fuel tank carried on the
support frame and having a pipe system connected thereto; and left
and right front brackets and left and right rear brackets disposed,
respectively, between front ends of the left and right rear frames and
left and right front ends of the support frame and between rear ends
of the left and right rear frames and left and right rear ends of the
support frame, so as to define between the left and right rear frames
and the support frame a pair of laterally aligned of openings generally

corresponding in position to the axis of the cylindrical fuel tank, the
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pipe system of the fuel tank being accommodated within at least one
of the pair of laterally aligned openings.

[0009] By thus providing the openings aligned with the axis of
the fuel tank and receiving therein the pipe system of the fuel tank,
the pipe system is also held safely against damage and the space
between the left and right rear frames can be used exclusively for
accommodating the fuel tank. Furthermore, the openings may be
used for receiving end portions of the fuel tank. This will enlarge the
capacity of the fuel tank, leading to an extended cruise distance to the
vehicle.

[0010] Preferably, the left and right rear brackets extend
longitudinally along the rear ends of the left and right rear frames,
and a bumper beam is attached to the left and right rear brackets.
The bumper beam projects rearward from rear end faces of the left
and right rear frames. The left and right brackets have rear end faces
oftset forwardly from the rear end faces of the left and right rear
frames, and the bumper beam is connected to the rear end faces of
the left and right rear brackets. With this arrangement, since the rear
frames are free from the bumper beam, they can be extended rearward
to some extent without changing the overall length of the vehicle body.
Due to a mass increased as a result of rearward extension, the rear
frames now posses a higher resistance to compressive force when
collision occurs at the bumper beam. Thus, the fuel tank is kept safe
with a higher degree of damage protection.

[0011] It 1s preferable that the left and right front brackets each

have a sloped rear wall extending obliquely upward in a rearward

direction of the
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vehicle body, and the left and rnght rear brackets each have a sloped front
wall extending obliquely upward in a forward direction of the vehicle body.
When an impact force is applhed to the rear ends of the left and right rear
frames, the sloped walls of the front and rear brackets transmit the impact
force smoothly and efficiently in the forward direction of the vehicle. By thus

transmitting the impact force, the endurance of the rear frames is increased.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] A preferred embodiment of the present invention will hereinafter
be described in detail, by way of example only, with reference to the
accompanying drawings, in which:
[0013] Fig. 1 1s a schematic perspective view of a vehicle body rear part
structure according to an embodiment of the present invention;
[0014] Fig. 2 1s an exploded perspective view of the vehicle body rear part
structure;
[0015]  Fig. 3 is a schematic perspective view of left and right rear frames
of the vehicle body rear part structure;
[0016] Fig. 4 is an exploded perspective view of a portion of the vehicle
body rear part structure including a left front bracket and a left inside sill
extension;
[0017]  Fig. 5 is a perspective view of a left rear bracket of the vehicle body
rear part structure,
[0018]  Fig. 6 is a left side view of the vehicle body rear part structure;
[0019] Fig. 7 1s a cross-sectional view taken along line 7-7 of Fig. 6;
[0020]  Fig. 8 is a cross-sectional view taken along line 8-8 of Fig. 6;
[0021] Figs. 9A and 9B are diagrammatical side views illustrative of the

operation of a conventional vehicle body rear part structure and the operation
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of the vehicle body rear part structure embodying the present invention,
respectively;

[0022]  Fig. 10 is a diagrammatical side view explanatory of the operation
of the vehicle body rear part structure according to the present invention; and
[0023]  Fig. 11 is a plan view of Fig. 10, showing the manner in which an
impact force applied to a bumper beam of the vehicle body rear part structure

1s transmitted.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0024] Referring now to the drawings and Fig. 1 in particular, there is
shown a vehicle body rear part structure 10 according to an embodiment of
the present invention. As shown in this figure, the vehicle body rear part
structure 10 includes left and right rear frames 14 and 15 that form
respective rear parts of left and right body frames 11 and 12, and first and
second fuel tanks 17 and 18 of cylindrical shape that are mounted to the rear
frames 14, 15. The rear frames 14, 15 have a generally U-shaped cross
section as will be described later with reference to Fig. 7, but, for purposes of
illustration, in several views including Fig. 1 the rear frames 14, 15 are not
shown as being U-shaped in cross section.

[0025] The vehicle body rear part structure 10 further includes left and
right front brackets 25 and 26 (the left front bracket 26 being shown in Fig. 3)
disposed between respective front ends 14a, 15a of the left and right rear
frames 14, 15 and left and right front ends 20a, 20a of a support frame 20,
and left and right rear brackets 30, 31 disposed between respective rear ends
14b, 15b of the left and right rear frames 14, 15 and left and right rear ends
20b, 20b of the support frame 20. The front and rear brackets 15, 16 and 30,

31 are arranged such that there are defined, between the left and right rear
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frames 14, 15 and the support frame 20, a pair of laterally aligned openings
35 and 36, each opening receiving or accommodating within it a set of pipe
systems 38 and 39 (the pipe system 39 being shown in Fig. 2) connected to
respective left or right ends of the fuel tanks 17, 18 and auxiliary devices,
such as valves (not shown) assembled with the pipe systems 38, 39 (Fig. 2).
[0026]  As shown in Fig. 2, the first and second cylindrical fuel tanks 17,
15 are carried on the support frame 20. The support frame 20 has a
rectangular frame shape. A rear suspension unit 24 is assembled with the
support frame 20. With the fuel tanks 17, 18 and the rear suspension unit
24 being assembled with the support frame 20, the support frame 20 is
attached to the left and right rear frames 14, 15 from below, as indicated by
arrows shown 1n Fig. 2.

[0027] Since the fuel tanks 17, 18, the rear suspension unit 24 and the
support frame 20 are assembled in advance as a single module or unit, they
can readily be assembled with the left and right rear frames 14, 15 merely by
attaching the support frame 20 to the rear frames 14, 15 from below. This
will increase the productivity of the vehicle. In addition, use of the module
17, 18, 24, 20 can reduce the number of fastening parts relative to the rear
frames 14, 15, which may lead to the weight- and cost-reduction of the
vehicle.

[0028]  The left rear frame 14 has a front straight portion 41 extending
along the longitudinal axis of the vehicle body, an intermediate slanting
portion 42 extending obliquely inward from a rear end of the front straight
portion 41 1 a rearward direction of the vehicle body, and a rear straight
portion 43 extending from a rear end of the intermediate slanting portion 42
in the longitudinal direction of the vehicle body:.

[0029] When viewed from the rear straight portion 43, the intermediate




10

15

20

25

CA 02399523 2002-08-23

slanting portion 42 of the left rear frame 14 extends obliquely outward from a
front end 43a of the rear straight portion 43, and the front straight portion 41
extends from a front end 42a of the intermediate slanting portion 42 in the
longitudinal direction of the vehicle body. Due to the presence of the
intermediate slanting portion 42, the front straight portion 41 of the left rear
frame 14 is offset from the rear straight portion 43 in a lateral outward
direction of the vehicle body.

[0030]  Similarly, the right rear frame 15 has a front straight portion 46
extending along the longitudinal axis of the vehicle body, an intermediate
slanting portion 47 extending obliquely inward from a rear end of the front
straight portion 46 in a rearward direction of the vehicle body, and a rear
straight portion 48 extending from a rear end of the intermediate slanting
portion 47 1n the longitudinal direction of the vehicle body.

[0031] When viewed from the rear straight portion 48, the intermediate
slanting portion 47 of the right rear frame 15 extends obliquely outward from
a front end 48a of the rear straight portion 48, and the front straight portion
46 extends from a front end 47a of the intermediate slanting portion 47 in the
longitudinal direction of the vehicle body. Due to the presence of the
intermediate slanting portion 47, the front straight portion 46 of the right
rear frame 15 is offset from the rear straight portion 48 in a lateral outward
direction of the vehicle body.

[0032] The left and right rear frames 14, 15 are connected together by
three cross members 50, 52 and 56 spaced in the longitudinal direction of the
vehicle body. The front cross member 50 extends transversely between the
front straight portions 42, 46 of the left and right rear frames 14, 15 and
interconnects front ends of the front straight portions 42, 46. The central

cross member 52 extends between the left and right intermediate slanting
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portions 42, 47 of the left and right rear frames 14, 15. The rear cross
member 56 extends transversely between the rear straight portions 43, 48 of
the left and right rear frames 14, 15 and interconnects longitudinal
intermediate portions of the rear straight portions 43, 48.

[0033] The left and right rear frames 14, 15 and the front and central
cross members 50, 52 jointly define therebetween a generally rectangular first
space or opening 58 for receiving therein an upper part of the first fuel tank
17. Similarly, the left and right rear frames 14, 15 and the central and rear
cross members 52, 56 jointly define therebetween a generally rectangular
second space or opening 59 for receiving therein an upper part of the second
fuel tank 18.

[0034] Since the slanting portions 42, 47 of the left and right rear frames
11, 12 flare or diverge in a forward direction of the vehicle body, the first
space 58 has a larger size than the second space 59 in the widthwise direction
of the vehicle body. With this arrangement, the first fuel tank 17 can be
made longer than the second fuel tank 18. This means that the first fuel
tank 17 may have a larger capacity than the second fuel tank 18 provided
that the first and second fuel tanks 17, 18 have the same diameter.

[0035]  Additionally, the rectangular frame-shaped portions 50, 14, 52, 15
and 52, 14, 56, 15 each defining one of the first and second spaces 58, 59 are
structurally rngid against deformation and can retain their original shapes

even when the left and right rear frames 14, 15 are subjected to external

forces. Accordingly, the first and second fuel tanks 17, 18 partly received in

the first and second spaces 58, 59, respectively, are safely protected against
damage. The structurally rigid frame-shape portions 50, 14, 52, 15 and 52,
14, 56, 15 further ensures that the entire areas of the first and second spaces

58, 59 can be used exclusively for accommodation of the first and second
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tanks 17, 18. This leads to enlargement of the capacity of the fuel tanks 17,
18 and the resulting extension of cruising distance of the vehicle.

[0036] As shown in Fig. 6, the first and second fuel tanks 17, 18 are
arranged such that respective upper ends 17a, 18a of the first and second fuel
tanks 17, 18 do not project from, or preferably lie substantially flush with,
upper surfaces 14c, 15c¢ of the left and nght rear frames 14, 15. Upper
halves of the fuel tanks 17, 18 jointly form a generally V-shaped groove or
channel 19 flaring upward. This arrangement allows the central cross
member 52 to be located in and extend along the V-shaped channel 19. The
central cross member 52 has a rectilinear configuration in the same member
as the front and rear cross members 50, 56. The cross members 50, 52, 56 of
the rectilinear configuration are per se rigild and resistant to compressive
forces as compared to those having a curvilinear configuration. The cross
members 50, 52, 56 can, therefore, perform a sufficient reinforcing function
with respect to the left and rnight rear frames 14, 15.

[0037] Referring back to Fig. 2, left and right end portions 53, 54 of the
central cross member 52 are gradually widened or flared such that a sidewall
on the rear side of each flared end portion 53, 54 extends at an angle 0 of from
90 to 180 degrees (namely, 0 is a right angle or an obtuse angle) relative to
the longitudinal axis of a corresponding one of the slanting portions 42, 47.
When the left and right rear frames 14, 15 are subjected to an impact force,
the flared end portions 53, 54 of the central cross member 52 effectively
transmit the impact force from the left and right slanting portions 42, 47 to
the cross member 52, thereby preventing stress concentration from occurring
at a jJunction or joint between each slanting portion 42, 47 and the cross

member 52.

[0038] Rear end faces 30a, 31a of the left and right rear brackets 30, 31
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are located forward of rear end faces 14d, 15d of the left and right rear frames
14, 15, and a rear bumper beam 60 1s connected to the rear end faces 30a, 31b
of the rear brackets 30, 31 so as to extend transversely across a space
between the left and right rear frames 14, 15.

[0039]  The support frame 20 has a generally rectangular frame shape and
includes a pair of laterally spaced left and right frame members 21a, 21b, a
front frame member 22a interconnecting front ends of the left and right frame
members 21a, 21b, and a rear frame member 22b interconnecting rear ends of
the left and right frame members 21a, 21b. The rectangular frame-shaped
support frame 20 further has a central frame member 23 disposed centrally
between the front and rear frame members 22a, 22b and extending
transversely between the left and rnght frame members 21a, 21b.

[0040]  The support frame 20 of the foregoing construction has a first space
or opening 65 defined between the front and central frame members 22a, 23,
and a second space or opening 66 defined between the central and rear frame

members 23, 22b. The first and second fuel tanks 17, 18 are carried on the
support frame 20 and held in a horizontal posture with lower portions of the
fuel tanks 17, 18 being received in the first and second spaces 65, 66,
respectively. The first fuel tank 17 is held immovable on the support frame
20 by means of a pair of clamp belts or straps 67 secured at opposite ends to
the front and central frame members 22a, 23. Similarly, the second fuel tank
18 1s held immovable on the support frame 20 by means of a pair of clamp
belts or straps 68 secured at opposite ends to the central and rear frame
members 23, 22b. The rear suspension unit 24 is assembled with the
support frame 20.

[0041] As shown 1n Fig. 3, the left front bracket 25 is connected to a lower
side of the front end 14a of the left rear frame 14. To cover the left front

-10-
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bracket 25 from an outer side thereof, a left inside sill extension 70 is
attached to an outer side of the front end 14a of the left rear frame 14. The
left rear bracket 30 is connected to a lower side of the rear end 14b of the left
rear frame 14. Similarly, the right front bracket 26 is connected to a lower
side of the front end 15a of the right rear frame 15. A right inside sill
extension 71 is attached to an outer side of the front end 15a of the right rear
frame 15 so as to cover the right front bracket 25. The right rear bracket 31
1s connected to a lower side of the rear end 15b of the right rear frame 15.

[0042]  The left inside sill extension 70 is connected to the rear end of a left
inside sill 84. The i1nside sill 84 extends forward of the vehicle body. A left
middle frame 81 extends forwardly from the front end 14a of the left rear
frame 14. The left inside sill 84, left inside sill extension 70, left middle
frame 81 and left rear frame 14 together form the left vehicle frame 11.
Similarly, the right inside sill extension 71 is connected to the rear end of a
right inside sill 85. The right inside sill 85 extends forward of the vehicle
body. A right middle frame 82 extends forwardly from the front end 15a of

the rnight rear frame 15. The right inside sill 85, right inside sill extension 71,

right middle frame 82 and right rear frame 15 together form the right vehicle
frame 12.

[0043] Fig. 4 shows 1n exploded perspective view structural details of the
left front bracket 25 in conjunction with the left inside sill extension 70. As
shown 1n this figure, the left front bracket 25 includes a flat bottom wall 27a,
a sloped rear wall 27b extending obliquely upward from a rear end of the
bottom wall 27a in a rearward direction of the vehicle body, an inner sidewall
28 extending vertically upward from an inner edge (right side in Fig. 4) of the
bottom wall 27a and an inner edge (right side in Fig. 4) the rear wall 27b, and
a front wall 27¢ extending vertically upward from. The front wall 27c is

-11-
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connected by welding to the front end of the bottom wall 27a. The left front
bracket 25a also has a front flange 27e extending along portion of an upper
edge of the front wall 27c, a side flange 29a extending along outer edges (left
side in Fig. 4) of the bottom and rear walls 27a, 27b, and a rear flange 29b
extending along an upper edge of the rear wall 27b. The front wall 27¢ has
an outer side surface 27d. An upper end portion 28a of the inner sidewall 28
projects upward from the plane of the rear flange 29b.

[0044] A front sleeve nut 73 is vertically disposed on the bottom wall 27a
of the left front bracket 25 and firmly connected at its lower end 73a to an
upper surface of the bottom wall 27a.

[0045]  The side flange 29a of the bottom and rear walls 27a, 27b and the
outer side surface 27d of the front wall 27c are attached to an inner surface of
the left inside sill extension 70, the rear flange 29b is attached to a lower
surface 14e (Fig. 3) of the left rear frame 14, the front flange 27e is attached
to a lower surface of the front cross member 50 (Fig. 3), and the upper end
portion 28a of the inner sidewall 28 1s attached to an inner side surface 14f
(Fig. 3) of the left rear frame 14. The left front bracket 25 is thus attached to
the left rear frame 14. In an attached or assembled condition, the bottom
wall 27a of the left front bracket 25 is spaced by a predetermined distance
from the lower surface 14e of the left rear frame 14.

[0046]  The left front bracket 25 and the right front bracket 26 (Fig. 3) are
mirror images of each other, and a further description of the right front
bracket 26 can be omitted.

[0047] Fig. 5 shows 1n exploded perspective view structural details of the
left rear bracket 30. As shown in this figure, the left rear bracket 30 has a
generally channel shape and includes a flat bottom wall 32a spaced

downward by a predetermined distance from the lower surface 14e (Fig. 3) of

-12-
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the left rear frame 14, a sloped front wall 32b extending obliquely upward
from a front end of the bottom wall 32a in a forward direction of the vehicle
body, and a pair of opposed inner and outer sidewalls 33 and 34 extending
vertically upward from inner edges and outer edges, respectively, of the
bottom and front walls 32a, 32b. The sidewalls 33, 34 have flanges 33a, 34a
at rear ends thereof. Upper portions 33b, 34b of the sidewalls 33, 34 project
upward from the flanges 33a, 34a.

[0048] A rear sleeve nut 75 is vertically disposed on the bottom wall 32a of
the left rear bracket 30 and firmly connected at its lower end 75a to an upper
surface of the bottom wall 32a.

[0049] The upper portion 33b of the inner sidewall 33 is attached to the
inner side surface 14f (Fig. 3) of the left rear frame 14, the upper portion 34b
of the outer sidewall 34 is attached to an outer side surface 14g (Fig. 3) of the
left rear frame 14, an upper end portion 32c of the front wall 32b is attached
to the lower surface 14e (Fig. 3) of the left rear frame 14, and the flanges 33a,
34a are attached to the rear bumper beam 60 (Fig. 3). The left rear bracket
30 1s thus attached to the left rear frame 14 and the rear bumper beam 60.
The flanges 33a, 34a provade a rear end face of the left rear bracket 30.

[0050]  The left rear bracket 30 and the right rear bracket 31 (Fig. 3) have
the same structure, and a further description of the right rear bracket 31 can
be omitted.

[0051] Fig. 6 is a side view showing the vehicle body rear part structure
10 with the suspension unit 24 omitted for clarity. As shown in this figure,
the left and right front brackets 25, 26 are disposed between the respective
front ends 14a, 15a of the left and right rear frames 14, 15 and left and right
front ends 20a, 20a of the support frame 20, and the left and right rear

brackets 30, 31 are disposed between the respective rear ends 14b, 15b of the

- 13.
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left and right rear frames 14, 15 and left and nght rear ends 20b, 20b of the
support frame 20.

[0052] By thus arranging the front and rear brackets 25, 26 and 30, 31,
there 1s defined, between the left and right rear frames 14, 15 and the support
frame 20, a pair of laterally aligned spaces or openings 35, 36 in which the
pipe systems 38 and 39 connected to respective left or right ends of the fuel
tanks 17, 18 and including auxiliary devices, such as valves (not shown) are
received. The openings 35, 36 have a common horizontal axis lying in the
same horizontal plane as the central axes 17b, 18b of the horizontally
disposed first and second fuel tanks 17, 18. With this arrangement, the pipe
systems 38, 39 are allowed to extend from the central axes 17b, 18b in any
direction within the openings 35, 36. Being accommodated in the openings
35, 36, the pipe systems 38, 39 and the non-illustrated auxiliary devices
assoclated therewith are kept safe by means of the left and right rear frames
14, 15 and the support frame 20.

[0053] The left and right openings 35, 36 may be used as spaces for
recelving therein opposite end portions of the first and second fuel tanks 17,
18 together with the pipe systems 38, 39 and the auxiliary devices. This
arrangement achieves enlargement of the capacity of the fuel tanks 17, 18
and the resulting extension of cruising distance of the vehicle.

[0054] As shown 1n Fig. 6, the sloped rear walls 27b of the left and right
front brackets 25, 26 extend obliquely upward in the rearward direction of the
vehicle body, and the sloped front walls 32b of the left and right rear brackets
30, 31 extend obhquely upward in the forward direction of the vehicle body.
With this arrangement, when the rear bumper beam 60 is subjected to an
impact force, the sloped walls 27b, 32b of the front and rear brackets 25, 26

smoothly and efficiently transmit the impact force in the forward direction of
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the vehicle body. By thus transmitting the impact force, the prescribed
stiffiness of the left and right rear frames 17, 18 can be maintained.

[0055]  The rear flanges 33a, 34a of the left and right rear brackets 30, 31
(forming the rear end faces 30a, 31a of the rear brackets 30, 31, as shown in
Fig. 2) are offset from the rear end faces 14d, 15d of the left and right rear
frames 14, 15 in the forward direction of the vehicle body, and the rear
bumper beam 60 is attached to the rear flanges 33a, 34a of the left and right
rear brackets 30, 31 transversely across the width of the vehicle body.

[0056]  Since the rear bumper beam 60 is attached to the rear end faces
30a, 31a of the left and right rear brackets 30, 31 and not to the rear end
faces 14d, 15d of the left and right rear frames 14, 15, the rear frames 14, 15
are allowed to further extend rearward to some extent without changing the
overall length L of the vehicle body. Due to a mass increased as a result of
rearward extension of the rear frames 14, 15, the rear frames 14, 15 are made
more resistant to compressive force than before and can withstand greater
impact forces acting on the rear end faces 14d, 15d of the rear frames 14, 15.
This will increase the degree of damage protection afforded to the fuel tanks
17, 18.

[0057]  Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 6. As
shown 1n this figure, the left rear frame 14 has a generally U-shaped cross
section. The left inside sill extension 70 is attached to the outer side surface
14g of the U-shaped left rear frame 14. The upper end portion 28a of the
inner sidewall 28 of the left front bracket 25 is attached to the inner side
surface 14f of the U-shaped left rear frame 14, and the side flange 29a of the
left front bracket 25 is attached to the left inside sill extension 70. An upper
end portion 73b of the front sleeve nut 73 is connected to a front attachment

hole 14a of the left rear frame 14. A front bolt 74 extends through the left
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front end 20a of the support frame 20 and is threaded into the front sleeve
nut 73 so that the left front end 20a of the support frame 20 is connected to
the left rear frame 14 via the left front bracket 25.

[0058]  As described previously, the left front bracket 25 and the right
front bracket 26 are mirror images of each other. It will readily be
appreciated that the right front end 20a of the support frame 20 and the front
end 15a of the right rear frame 15 are connected together by a similar bolt
with the right front bracket 26 disposed therebetween.

[0059] Turning next to Fig. 8, there is shown a cross section taken along
line 8-8 of Fig. 6. As shown in Fig. 8, the upper end portion 34b of the outer
sidewall 34 of the left rear bracket 30 is attached to the outer side surface 14g
of the left rear frame 14, and the upper end portion 33b of the inner sidewall
of the left rear bracket 30 is attached to the inner side surface 14f of the left
rear frame 14. An upper end portion 75b of the rear sleeve nut 75 is
connected to a rear attachment hole 14j of the left rear frame 14. A rear bolt
76 extends through the left rear end 20b of the support frame 20 and is
threaded i1n the rear sleeve nut 75 so that the left rear end 20b of the support
frame 20 is connected to the left rear frame 14 via the left rear bracket 30.
[0060] As described previously, the left rear bracket 30 and the right rear
bracket 31 have the same construction. It will readily be appreciated that
the right rear end 20a of the support frame 20 and the rear end 15b of the
right rear frame 15 are connected together by a similar bolt with the right
rear bracket 31 disposed therebetween.

[0061] Operation of the vehicle body rear part structure 10 will be
described with reference to Figs. 9A-9B and 10.

[0062] Fig. 9A shows, for comparative purposes, an example of the

conventional vehicle body rear part structures, in which a bumper beam 105
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1s attached through a mounting bracket 102 to rear end faces 100a, 101a of
left and right rear frames 100, 101. In this structure, when the bumper
beam 105 is subjected to a relatively small impact force F, it may undergo
collapsing to thereby absorb the impact force F. When the impact force F
applied to the bumper beam 105 is relatively large, not only the bumper beam
105 but also the left and right rear frames 100, 101 may undergo collapsing to
thereby absorb the impact force F.

[0063] In view of fuel tanks (not shown) being disposed between the left
and right rear beams 100, 101, it is desirable for the rear frames 100, 101 to
absorb larger impact forces with improved efficiencies. In case of the
conventional vehicle body rear part structure, however, since the bumper
beam 105 1s attached to the rear end faces 100a, 101a of the left and right
rear frames 100, 101 via the mounting bracket 102, the length L1 of the rear
frames 100, 101 cannot be extended unless otherwise specified to extend the
overall length L of the vehicle body.

[0064] Fig. 9B shows an example of the vehicle body rear part structure
10 according to the present invention, in which the rear end faces 30a, 31a of
the left and right rear brackets 30, 31 are offset from the rear end faces 14b,
15b of the left and right rear frames 14, 15 in the forward direction of the

vehicle body, and the bumper beam 60 is attached through a mounting

bracket 61 to the rear end faces 30a, 31a of the left and right rear brackets 30,

31.

[0065]) In this arrangement, since the rear end faces 14b, 15b of the rear
frames 14, 15 are free from the bumper beam 60, the length L2 of the rear
frames 14, 15 can be extended to some extent in the rearward direction
without changing the overall length L of the vehicle body. The rear frames

14, 15 may have a larger length than the conventional rear frames 100,101,
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as understood from comparison between Fig. 9A and Fig. 9B.

00661 Rearward extension of the rear frames 14, 15 increases the mass of
the rear frames 14, 15, and the rear frames 14, 15 are made more resistant to
compressive forces than before. Accordingly, the rear frames 14, 15 can
withstand greater impact forces and provide a higher degree of damage
protection to the fuel tanks 17, 18 (Fig. 6).

[0067] Stated more specifically, when the bumper beam 60 is subjected to
a relatively small impact force F, it may undergo collapsing to thereby absorb
the impact force . When the impact force F applied to the bumper beam 60
is relatively large, the rear frames 14, 15 may also undergo collapsing. In
this instance, however, since the rear frames 14, 15 are extended rearward as
compared to the conventional rear frames 100, 101 of Fig. 9A, they can
efficiently absorb the large impact force F and thus protect the fuel tanks 17,
18 safely against damage.

[0068] As shown in Fig. 10, the sloped rear walls 27b, 27b of the left and
right front brackets 25, 26 extend obliquely upward in the rearward direction
of the vehicle body, while the sloped front walls 32b, 32b of the left and right
rear brackets 30, 31 extend obhiquely upward in the forward direction of the
vehicle body.

[0069] With this arrangement, when an impact force applied to the rear

bumper beam 60 acts on the rear end faces 14b, 15b of the left and right rear

frames 14, 15 and the rear end faces 30a, 31a (Fig. 9B) of the rear brackets 30,

31, the sloped walls 27b, 32b operate to transmit the impact force smoothly
and efficiently in the forward direction of the vehicle. By thus transmitting
the impact force, it 1s possible to prevent stress concentration from occurring
at connections between the rear frames 14, 15 and the rear brackets 30, 31

and between the front brackets 25, 26 and the rear frames 14, 15. Thus, the
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prescribed strength of the vehicle body rear part structure 10 can be
maintained and the fuel tanks 17, 18 are kept safely even when a collision
occurs.

[0070]  Fig. 11 shows a schematic plan view of the vehicle body rear part
structure 10 according to the present invention. As shown in this figure, the
left and right middle frames 81, 82 extend forward from the front ends of the
left and right rear frames 14, 15 and the left and right inside sills 84, 85
extend forward from the left and right inside sill extensions 70, 71.

[0071] With this arrangement, when the rear ends of the rear frames 14,
15 are subjected to an impact force applied through the bumper beam 60, part
of the impact force F acting on each rear frame 14, 15 is distributed in a
branched fashion to the associated middle frame 81, 82 and inner side sill 84,
85. By thus distributing the impact force F, the rear frames 14, 15 can
withstand greater impact forces and hence provide a higher degree of damage
protection to the fuel tanks 17, 18.

[0072]  Since the rear frames 14, 15 are bent at the slanting portions 42,
47 thereof, the slanting portions 42, 47 are more susceptible to deformation
than the other parts 41, 43, 46, 48 (Fig. 2) of the rear frames 14, 15. In view
of this, the central cross member 52 is provided to reinforce the slanting
portions 42, 47. Furthermore, the opposite end portions 53, 54 of the central
cross member 52 are so configured as to flare rearward and outward in such a
manner that each of the flared end portions 53, 54 extends at an angle 0 of
from 90 to 180 degrees relative to the longitudinal axis of a corresponding one
of the slanting portions 42, 47. By thus flaring the opposite end portions 53,
54, the central cross member 52 can bear a larger force or load applied thereto
through the slanting portions 42, 47 when the left and right rear frames 14,

15 are subjected to an impact force.

- 19-
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007 3] Obviously, various minor changes and modifications are
possible in the light of the above teaching. It is to be understood that
within the scope of the appended claims the present invention may be
practiced otherwise than as specifically desired.

[0074] The present disclosure relates to the subject matter of

Japanese Patent Application No. 2001-258698, filed August 28, 2001.
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What is claimed is:

1. A rear part structure of a vehicle body, comprising:
a left rear frame and a right rear frame extending longitudinally
5 of the vehicle body;
a support frame of rectangular frame shape attached to under
surfaces of the left and right rear frames;
at least one cylindrical fuel tank carried on the support frame
and having a pipe system connected thereto; and
10 left and right front brackets and left and right rear brackets
disposed, respectively, between front ends of the left and right rear
frames and left and right front ends of the support frame and
between rear ends of the left and right rear frames and left and
right rear ends of the support frame, so as to define between the
15 left and right rear frames and the support frame a pair of laterally
aligned openings generally corresponding in position to the axis of
the cylindrical fuel tank, the pipe system of the fuel tank being
accommodated within at least one of the pair of laterally aligned
openings.
20
2. The rear part structure of the vehicle body according to claim 1,
wherein the left and right rear brackets extend longitudinally
along the rear ends of the left and right rear frames, and the

rear part structure further comprises a bumper beam attached
25 to the left and right rear brackets.

3. The rear part structure of the vehicle body according to claim 2,
wherein the bumper beam projects rearward from rear end faces
of the left and right rear frames, the left and right brackets have

30 rear end faces offset forwardly from the rear end faces of the left

and right rear frames, and the bumper

21-
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beam is connected to the rear end faces of the left and right rear brackets.

4. The rear part structure of the vehicle body according to claam 1, wherein
the left and right front brackets each have a sloped rear wall extending
obliquely upward 1n a rearward direction of the vehicle body, and the left and

right rear brackets each have a sloped front wall extending obliquely upward
in a forward direction of the vehicle body.
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