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Description

TECHNICAL FIELD

[0001] The invention relates to a fuel tank.

BACKGROUND ART

[0002] For example, Patent Document 1 discloses a
fuel tank having a fuel tank body and a columnar member.
Both ends of the columnar member are welded to fix op-
posed inner faces of the fuel tank body. The columnar
member is, for example, in a cylindrical shape or an el-
liptic shape in a cross section. Members that are welded
in the fuel tank body are, in addition to the columnar mem-
ber, for example, a wave-dissipation plate and a bracket.
The members to be welded on the inner faces of the fuel
tank body are referred to as "welded members" herein-
below.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0003] Patent Document 1: US Patent Number
7455190
[0004] DE 197 06658 discloses guide walls and guide
elements positioned in a fuel tank of a motor vehicle.

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] The fuel tank is expanded or contracted due to
a change in ambient temperature or a temperature
change by heat from an exhaust system. Especially, in
a case where the fuel tank is made of resin, the fuel tank
is susceptible to such external factors. If the fuel tank is
deformed, the welded faces between the welded mem-
bers and the fuel tank receive stress. For example, in the
case of the columnar member described in Patent Doc-
ument 1, each welded face is in a ring shape. If the fuel
tank is deformed, one point in the outer edge of the weld-
ed face may locally receive a large stress.
[0006] The invention intends to solve such a problem
and provides a fuel tank that effectively disperses a stress
applied on welded members to have superior durability.

MEANS TO SOLVE THE PROBLEMS

[0007] To solve the problem above, the invention pro-
vides a fuel tank having a welded member that is welded
inside a fuel tank body, wherein the welded member in-
cludes a welded face that is welded on at least one of a
first tank face and a second tank face which faces the
first tank face, of the fuel tank body, and wherein the
welded face is in a kidney-shape defined by a first facing
side in a concave shape that faces a given point deter-

mined based on a displacement of distance between the
first tank face and the second tank face when the fuel
tank body receives an internal pressure, a pair of second
facing sides in a convex shape that are continuous to
both ends in an extending direction of the first facing side
and relatively protrude toward the given point with re-
spect to the first facing side, and a connecting side that
is curved in a same orientation as the first facing side
and connects the pair of second facing sides to each
other.
[0008] The "given point" is referred to as a point where
distance varies between the first tank face and the sec-
ond tank face according to expansion or contraction of
the fuel tank. According to the invention, since the con-
cave facing side is arranged to face the given point, a
stress applied on the welded face is dispersed. This pre-
vents one point in the outer edge of the welded face from
locally receiving the stress, to allow for obtaining a fuel
tank having superior durability.
[0009] Further, the welded member preferably in-
cludes: a bottom; a cylindrical body continuous to the
bottom; and an annular flange that extends laterally from
an end of the body, wherein the bottom includes the weld-
ed face that is welded on one of the first tank face and
the second tank face, and wherein the flange includes
the welded face that is welded on the other of the first
tank face and the second tank face.
[0010] According to the configuration, since the bottom
and the flange of the welded member are respectively
welded on the first tank face and the second tank face,
the strength of the fuel tank is improved.
[0011] Still further, preferably, a welded area of the bot-
tom is approximately the same as a welded area of the
flange. According to the configuration, the welded mem-
ber is fixed in a well-balanced manner.
[0012] Furthermore, a communication hole through
which an inside and an outside of the body communicate
to each other is preferably formed in the body. According
to the configuration, the inner space of the welded mem-
ber is used as a reservoir space for a fuel.
[0013] Moreover, ribs that protrude from the welded
face are preferably formed on the welded face before
welding. According to the configuration, the welded area
is increased compared with the case having no ribs, to
give more increased welding strength.
[0014] The respective ribs are preferably formed an-
nularly outward from the center of the welded face, and
an outermost rib is lower than the ribs formed inside the
outermost rib.
[0015] For example, when the fuel tank receives an
internal pressure, the outer edge of the welded face re-
ceives a large stress. Therefore, if the outer edge of the
welded face is welded strongly, damage in an inner face
of the fuel tank may be increased with damage in the
welded face. However, setting the outermost rib to be
lower than any other rib as in the invention, allows the
damage in the inner face of the fuel tank body to be de-
creased even if the welded face comes off due to the
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internal pressure in the fuel tank.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0016] The fuel tank of the invention effectively dispers-
es a stress applied on the welded members to have su-
perior durability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a perspective view of a fuel tank as viewed
from above therethrough according to a first embod-
iment of the invention;
FIG. 2 is a plan view of the fuel tank as viewed from
above therethrough;
FIG. 3A is a perspective view of a welded member;
FIG. 3B is a plan view of the welded member;
FIG. 3C is a cross-sectional view of a fuel tank body
and the welded member;
FIG. 4A is a perspective view of one of the welded
members as viewed from above;
FIG. 4B is a perspective view of the welded member
as viewed from below;
FIGS. 5A and 5B are schematic diagrams showing
a stress applied on the welded member when the
fuel tank is deformed;
FIGS. 6A and 6B are explanatory diagrams illustrat-
ing a method of mounting a bracket;
FIG. 7A is a perspective view as viewed from above,
and FIG. 7B is a perspective view as viewed from
below, of one of welded members provided in a fuel
tank according to a second embodiment of the in-
vention;
FIG. 8A is an enlarged view of a bottom;
FIG. 8B is an enlarged view of a flange;
FIG. 9A is an enlarged perspective view and FIG.
9B is an enlarged cross-sectional view, both illus-
trating ribs formed on a welded face; and
FIG. 10A is a perspective view as viewed from above
and FIG. 10B is a perspective view as viewed from
below, both illustrating a welded member provided
in a fuel tank according to a reference example of
the invention, which is not part of the invention.

EMBODIMENTS OF THE INVENTION

[0018] Embodiments of the invention will be described
in detail with reference to the drawings. Note that, in the
description of each embodiment, the same member is
marked with the same reference numeral and its detailed
description will be omitted.

<First embodiment>

[0019] A fuel tank T shown in FIGS. 1 and 2 is mounted
on a means of transportation such as an automobile, a

motorcycle and a boat, and includes a fuel tank body 1
and a bracket 2 mounted in the fuel tank body 1. A pump
mounting hole 3 is formed in a first tank face 1a of the
fuel tank body 1. A pump (not shown) that pumps out the
fuel outside the tank is connected to the pump mounting
hole 3.
[0020] The fuel tank body 1 is a hollow container for
reserving a fuel such as gasoline, and, for example, is
made of a thermoplastic resin. The fuel tank body 1 is
produced, for example, by blow molding.
[0021] The bracket 2 is mounted in the fuel tank body
1 when the fuel tank body 1 is produced, and, for example,
is made of a thermoplastic resin. The bracket 2 includes
a pair of columnar welded members 10A, 10B. A wave-
dissipation plate 20 is arranged between the welded
members 10A and 10B. The welded member 10A in-
cludes a receiving portion 30 that supports an internal
member such as a cut valve (not shown). Further, the
welded member 10B includes a supported portion 40 that
is used at the time of welding the bracket 2 on the fuel
tank body 1.
[0022] Since the pair of welded members 10A, 10B
has the same basic structure, the welded member 10A
will be described in the following description and the weld-
ed member 10B will be described as necessary. As
shown in FIG. 2, the welded member 10A has a substan-
tially kidney shape as viewed from above, and has the
central portion of one end recessed toward the other end.
As shown in FIG. 3A, the welded member 10A has a
bottom 11, a body 12 continuous to the bottom 11, and
a flange 13 continuous to the body 12. Note that, in FIG.
3, the welded member 10A (10B) is shown alone, and
the wave-dissipation plate 20 and the receiving portion
30 attached to the welded member 10A are omitted.
[0023] As shown in FIGS. 3A and 3B, the bottom 11
includes a flat welded face 11A. The welded face 11A is
welded on the first tank face 1a (see FIG. 1) of the fuel
tank body 1. The welded face 11A is defined by a first
facing side 11a in a concave shape, second facing sides
11b in a convex shape continuous to both sides in the
extending direction of the first facing side 11a, and a con-
necting side 11c that connects the second sides 11b to
each other. The first facing side 11a is curvedly recessed
toward the connecting side 11c. That is, the first facing
side 11a protrudes toward the connecting side 11c. On
the other hand, the second facing sides 11b peripheral
to the first facing side 11a protrude in a direction away
from each other. The connecting side 11c is formed in a
curved shape in the same orientation as the first facing
side 11a. Note that the first facing side 11a corresponds
to a "concave facing side" in claims.
[0024] As shown in FIG. 3A, the body 12 is in a curved
outer shape to follow the curved shapes of the sides de-
fining the welded face 11A. On one side of the body 12,
a concave face 12C is formed that follows the first facing
side 11a of the welded face 11A. Further, on both sides
of the concave face 12C, convex faces 12D that follow
the second facing sides 11b of the welded face 11A are
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formed to be continuous to the concave face 12C. Still
further, on the other side of the body 12, a curved face
12E that follows the connecting side 11c of the welded
face 11A is formed to be continuous to the convex faces
12D.
[0025] The body 12 has an outer peripheral face that
slightly inclines in a skirt shape from the bottom 11 toward
the flange 13. On the outer peripheral face of the body
12, a vertical convex rib 12a and a vertical concave rib
12b are formed that extend in the axial direction of the
body 12 so as to be spaced apart circumferentially. A
communication hole 12a1 is formed at the upper end of
the vertical convex rib 12a. Further, a communication
hole 12b1 is formed at the lower end of the vertical con-
cave rib 12b. The space outside the body 12 (space in
the fuel tank body 1) is communicated with the space
inside the body 12 through the communication holes
12a1, 12b1.
[0026] The flange 13 includes a flat annular welded
face 13A on its bottom face (see FIG. 3C and FIG. 4B).
The welded face 13A is welded on the second tank face
1b (see FIG. 1) of the fuel tank body 1. The flange 13 is
integrally formed with the body 12 at the lower end of the
body 12, and includes an annular protruding portion 13a
and an upright portion 13b. The protruding portion 13a
substantially evenly extends from the lower end of the
body 12 outward to form the welded face 13A on its lower
face. As shown in FIG. 3A and FIG. 4B, the protruding
portion 13a includes a first facing side 13a1 in a concave
shape that follows the concave face 12C of the body 12,
second facing sides 13a2 in a convex shape that follow
the convex faces 12D of the body 12, and a connecting
side 13a3 that follows the curved face 12E of the body
12. As shown in FIG. 3C, the upright portion 13b contin-
ues to the upright portion 13a and extends upward. Note
that, though not shown, a vertical reinforcing rib may be
arranged between the protruding portion 13a and the out-
er face of the body 12.
[0027] In the embodiment, a welded area of the welded
face 11A of the bottom 11 as described above is set to
be substantially equal to a welded area of the welded
face 13A of the flange 13.
[0028] As shown in FIG. 3C, the welded member 10A
is welded between the first tank face 1a and the second
tank face 1b of the fuel tank body 1. In the example shown
in FIG. 3C, the welded face 11A of the bottom 11 is weld-
ed to a stepped portion 1a1 that is formed sunken on the
first tank face 1a. Further, the welded face 13A of the
flange 13 is welded to a stepped portion 1b1 that is formed
raised on the second tank face 1b. In other words, the
welded member 10A is welded across the stepped por-
tions 1A1, 1b1 that are formed to reinforce the fuel tank
body 1.
[0029] As shown in FIG. 2, the welded member 10A is
mounted in the fuel tank body 1 so that the first facing
side 11a and the second facing sides 11b face a given
point P in the fuel tank body 1. The second facing sides
11b are arranged to relatively protrude toward the given

point P more than the first facing side 11a.
[0030] The given point P in FIG. 2 is a point where a
distance between the first tank face 1a and the second
tank face 1b, which face each other, varies according to
expansion or contraction of the fuel tank T. The given
point P is appropriately determined based on a displace-
ment of the distance between the first tank face 1a and
the second tank face 1b. For example, in the embodi-
ment, the given point P is set to a point at the substantially
central position of the fuel tank body 1 where the dis-
placement is relatively large. The given point P is not
necessarily set to a point having the maximum displace-
ment.
[0031] FIGS. 5A and 5B are schematic diagrams show-
ing a stress distribution on the welded member 10A in a
state that the welded member 10A is welded on the first
tank face 1a and the second tank face 1b. In FIGS. 5A
and 5B, portions that receive a large stress are shown
with dot patterns. As described above, since the first fac-
ing side 11a of the welded member 10A is arranged so
as to face the given point P and the second facing sides
11b to be peripheral to the first facing side 11a, the welded
face 11A receives a larger stress along the second facing
sides 11b respectively than along the first facing side
11a. In short, the welded face 11A has the stress dis-
persed on the second facing sides 11b across the first
facing side 11a.
[0032] Further, also in the welded face 13A of the
flange 13, the second facing sides 13a2 receive a larger
stress than the first facing side 13a1. That is, the welded
face 13A has the stress dispersed on the second facing
sides 13a2 across the first facing side 13a1.
[0033] As shown in FIG. 2, the welded member 10B
has the second facing sides 11b arranged so as to have
a different positional relationship (different distance) from
each other to the given point P. Also in this case, since
the second facing sides 11b are peripheral to the first
facing side 11a, as with the welded member 10A, the
welded face 11A of the welded member 10B has its stress
dispersed on the second facing sides 11b. Further, the
welded face 13A of the welded member 10B has its stress
dispersed on the second facing sides 13a2 (see FIGS.
5A and 5B).
[0034] Note that the welded member 10B is arranged
so that the given point P is positioned in an oblique di-
rection as viewed from above. In other words, the welded
member 10B is arranged so that the lengths of the two
imaginary lines connecting the given point P with the pair
of second facing sides 11b, 11b are different. On the
other hand, the welded member 10A is arranged so that
the given point P is positioned at the front viewed from
above. In other words, the welded member 10A is ar-
ranged so that the lengths of the two imaginary lines con-
necting the given point P with the pair of second facing
sides 11b, 11b are the same. If the welded member 10B
is arranged in front of the given point P as with the welded
member 10A, the stress will be dispersed in a well-bal-
anced manner.
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[0035] As shown in FIGS. 1, 2, 4A and 4B, the welded
member 10A supports one end of the wave-dissipation
plate 20. Further, the receiving portion 30 is attached to
the welded member 10A.
[0036] As shown in FIGS. 1 and 2, the wave-dissipation
plate 20 includes a plate-shaped base portion 21 and
plate-shaped wave-dissipation members 22 that are at-
tached to the base portion 21 at both ends. Both ends in
the extending direction of the wave-dissipation plate 22
respectively extend toward the welded member 10A and
the welded member 10B. One end of the wave-dissipa-
tion member 22 is fixed on the convex face 12D of the
body 12 of the welded member 10A. Further, the other
end of the wave-dissipation member 22 is fixed on the
convex face 12D of the body 12 of the welded member
10B. The wave-dissipation member 22 is fixed by weld-
ing, with an adhesive, or the like.
[0037] The receiving portion 30 includes legs 31 and
an annular support portion 32 formed at the distal ends
of the legs 31. The base ends of the legs 31 are fixed on
the outer face of the body 12 of the welded member 10A.
In the embodiment, as shown in FIG. 2, the distal ends
of the legs 31 are fixed across the convex faces 12D of
the body 12. The legs 31 are fixed by welding, with an
adhesive, or the like. The support portion 32 supports a
cut valve or the like (not shown) to be arranged in the
fuel tank body 1.
[0038] Note that, as shown in FIG. 2, the welded mem-
ber 10A has a plate-shaped wave-dissipation member
25 attached on the curved face 12E of the body 12 on a
side opposite to the side where the receiving portion 30
is attached.
[0039] The supported portion 40 is supported by a lift-
ing device 5 (see FIG. 6) to be described later so as to
assemble the bracket 2 at the time of producing the fuel
tank body 1. As shown in FIGS. 1 and 2, the supported
portion 40 includes a pair of base portions 41, 42 spaced
apart from each other, a plurality of wave-dissipation por-
tions 43 that connect the pair of base portions 41, 42
together, and a connecting portion 44 that is connected
on the body 12 of the welded member 10B.
[0040] Next, referring mainly to FIGS. 6A and 6B, a
method of mounting the bracket 2 by a manufacturing
device will be described. Note that the lifting device 5 is
used to mount the bracket 2. Directions referred to in the
following description are set for convenience in describ-
ing the configuration of the lifting device 5, and are not
intended to identify the configuration of the lifting device
5.
[0041] As shown in FIG. 6A, the lifting device 5 includes
a support rod 51, a seat 52 and a clamp mechanism 53.
The lifting device 5 detachably supports the bracket 2
and moves up and down. The support rod 51 is a rod-
shaped member that extends vertically. The support rod
51 is supported by a slide mechanism 54 so as to be
vertically slidable. The clamp mechanism 53 fixes the
bracket 2 on the upper face of the seat 52.
[0042] The bracket 2 according to the embodiment is

mounted in the fuel tank body 1 when the fuel tank body
is blow-molded. The manufacturing device for the fuel
tank body 1 includes a pair of molds 55a, 55b, a pair of
chucks 56a, 56b, and a pair of expansion pins 57a, 57b,
in addition to the lifting device 5 described above.
[0043] The molds 55a, 55b are arranged so as to be
movable along an inward and outward direction (opening
and closing direction of molds). Molding faces 58a, 58a
for molding the fuel tank body 1 are formed recessed on
the inner faces of the molds 55a, 55b. Joining cylinders
59a that are expandable along the inward and outward
direction (opening and closing direction of molds) are ar-
ranged at approximately central portions of the molds
55a, 55b. The right and left joining cylinders 59a, 59a
makes a set. In the example, two sets are arranged apart
from each other vertically. The joining cylinders 59a ex-
tend mutually to press a parison 6 from outside so as to
join (weld) the bracket 2 inside the parison 6 (see FIG.
6B).
[0044] A pair of pinches 55a1, 55b1 that is expandable
along the inward and outward direction (opening and
closing direction of molds) is arranged at the lower end
of the molds 55a, 55b. The pinches 55a1, 55b1 extend
mutually to press and close the lower end of the parison 6.
[0045] The mold 55b includes a first blow pin 61
through which air is supplied into the parison 6 and a
second blow pin 62 through which the air in the parison
6 is discharged outside. The first blow pin 61 is arranged
retractably at the central portion of the mold 55b. The
second blow pin 62 is arranged retractably at the lower
corner of the mold 55b.
[0046] The chucks 56a, 56b are arranged above the
molds 55a, 55b so as to be movable along the inward
and outward direction (opening and closing direction of
molds). The chucks 56a, 56b hold the upper end of the
cylindrical or sheet-shaped parison 6 to suspend the pari-
son 6 between the molds 55a, 55b. Further, the chucks
56a, 56b approach mutually to press and close the upper
end of the parison 6.
[0047] The expansion pins 57a, 57b are arranged be-
low the molds 55a, 55b so as to be movable along the
inward and outward direction (opening and closing direc-
tion of molds). The expansion pins 57a, 57b move away
from each other to expand the lower end of the parison 6.
[0048] The method of mounting the bracket 2 using
such a manufacturing device includes an setting step, a
prison arranging step, a bracket arranging step, a joining
step, a removing step and a blowing step.
[0049] The setting step sets the bracket 2 on the lifting
device 5. In the setting step, the support rod 51 is slid
upward by a given length to set the bracket 2 on the upper
face of the seat 52. At this time, the supported portion 40
of the bracket 2 is clamped by the clamp mechanism 53
to fix the bracket 2 on the seat 52.
[0050] The parison arranging step arranges the pari-
son 6 between the molds 55a, 55b. In the parison arrang-
ing step, the chucks 56a, 56b hold the upper end of the
parison 6 to suspend the parison 6 between the molds
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55a, 55b. Then, the expansion pins 57a, 57b disposed
inside the suspended parison 6 are moved away from
each other to expand the lower end of the parison 6 so
that the lower end is kept open.
[0051] The bracket arranging step moves the bracket
2 upward by the lifting device 5 to arrange the bracket 2
at a given position between the molds 55a, 55b. In the
bracket arranging step, the support rod 51 is slid upward
to insert the bracket 2 from below between the molds
55a, 55b and inside the parison 6.
[0052] The joining step, as shown in FIG. 6B, joins the
bracket 2 to the parison 6. In the joining step, the joining
cylinders 59a are extended inward (closing direction of
molds) to clamp and press the bracket 2 from outside the
parison 6. At this time, the distal ends of the joining cyl-
inders 59a mutually press, and weld pressed portions of
the parison 6 and the bracket 2. Thus, the bracket 2 is
attached inside the parison 6 (fuel tank body 1) via the
welded members 10A, 10B.
[0053] The removing step removes the bracket 2 from
the lifting device 5. In the removing step, the supported
portion 40 of the bracket 2 is released from the clamp
mechanism 53, and the support rod 51 is slid downward
to retract the seat 52.
[0054] The blowing step mold-clamps the molds 55a,
55b for blow molding. Accordingly, the fuel tank T is
formed. Note that, in the embodiment, the welded mem-
bers 10A, 10B are welded inside the parison 6 with the
use of the lifting device 5 and the joining cylinders 59a,
59a, but the method is not limited thereto. For example,
the welded members 10A, 10B may be welded inside the
parison 6 with the use of a robot arm.
[0055] According to the embodiment described above,
since the stress is dispersed in the welded face 11A onto
the second facing sides 11b peripheral to the first facing
side 11a, one point in the outer edge of the welded face
11A does not locally receive a large stress. Accordingly,
an internal member such as the bracket 2 is prevented
from coming off and falling off the fuel tank body 1, so
that the fuel tank T having superior durability is obtained.
[0056] Further, in the embodiment, the welded mem-
ber 10A (10B) includes the bottom 11, the body 12 and
the flange 13, and the bottom 11 of the welded member
10A (10B) is welded on the first tank face 1a and the
flange 13 is welded on the second tank face 1b, respec-
tively. Therefore, the strength of the fuel tank T is im-
proved. Further, in the welded face 13A formed on the
flange 13, since the stress is dispersed on the second
facing sides 13a2 that face the given point P, one point
in the outer edge of the welded face 13A does not receive
a large stress. Accordingly, the fuel tank T having more
superior durability is obtained.
[0057] Still further, the welded area in the welded face
11A of the bottom 11 is approximately the same as the
welded area in the welded face 13A of the flange 13, to
make the difference in weld strength small between the
bottom 11 and the flange 13. Therefore, a good welding
balance is provided between the first tank surface 1a and

the second tank surface 1b.
[0058] Yet further, the communication holes 12a1 and
12b1 that communicates inside and outside the body por-
tion 12 are formed in the body 12, through which the fuel
is led into the body 12. Therefore, the inner spaces in the
welded members 10A, 10B are suitably used as reservoir
spaces for the fuel. Thus, the decrease in volume of the
fuel tank body 1 due to arranging the welded members
10A, 10B is minimized, to suitably secure the volume of
the fuel tank body 1.

<Second embodiment>

[0059] A second embodiment of the invention will be
described with reference to FIGS. 7A and 7B. The second
embodiment is different from the first embodiment in that
annular ribs 11R are formed on the welded face 11A be-
fore welding. Further, annular ribs 13R are formed on the
welded face 13A before welding.
[0060] As shown in FIG. 7A, a plurality of ribs 11R are
formed to protrude on the welded face 11A of the bottom
11. The ribs 11R are formed at given intervals from the
center toward the outer peripheral edge of the welded
surface 11A. Each rib 11R is substantially in the same
shape and is formed larger toward the outside. Each rib
11R is, as shown in FIG. 8A, divided circumferentially by
two notched grooves 11m that are formed in the direction
orthogonal to the ribs 11R. Further, a plurality of long
holes 11h are formed in the welded face 11A. Each long
hole 11h is formed open between the adjacent ribs 11R.
Each long hole 11h serves as an air vent hole at the time
of welding.
[0061] In the embodiment, as shown in FIGS. 9A and
9B, among the plurality of ribs 11R, the rib 11R1 at the
outermost is lower than the ribs 11R located closer to the
center (inside) with respect to the outermost rib 11R1.
[0062] On the other hand, as shown in FIG. 7B, a plu-
rality of ribs 13R are formed to protrude on the welded
face 13A of the flange 13. Three ribs 13R are formed at
given intervals near the inner peripheral edge of the weld-
ed face 13A. Each rib 13R is, as shown in FIG. 8B, divided
into several pieces circumferentially by a plurality of
notched grooves 13m that are formed in the direction
orthogonal to the rib 13R. Note that, also in the welded
face 13A, the rib 13R at the outermost may be formed to
be lower than the ribs 13R at inner side with respect to
the outermost rib 13R.
[0063] According to the embodiment, the welded area
is increased compared with the case having no ribs 11R,
13R, to give more increased weld strength.
[0064] Further, the rib 11R1 at the outermost is lower
than the ribs 11R at the inner side with respect to the
outermost rib 11R1, to allow for reducing the amount of
resin run at the outer edge of the welded face 11A as
compared with that at the inner side. That is, the strength
at the outer edge of the welded face 11A is formed in-
tentionally weaker than that at the inner side. With such
a configuration, even if the internal pressure of the fuel
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tank T is applied to damage the welded face 11A, only
the outer edge of the welded face 11A comes off by the
damage, to allow for making the damage on the inner
face of the fuel tank body 1 small. Further, the notched
grooves 11m, 13m improve the fluidity of the resin at the
time of welding.

<Reference example>

[0065] A reference example of the invention, which is
not part of the invention, will be described with reference
to FIGS. 10A and 10B. The reference example is different
from the first and second embodiments in that a welded
member 10C is formed in a substantially D-shape as
viewed from above.
[0066] The welded face 11A of the welded member
10C is, as shown in FIGS. 10A and 10B, defined by a
linear facing side 11e, substantially semicircular lateral
sides 11f continuous to both ends of the linear facing side
11e, and a connecting side 11c that connects the lateral
sides 11f to each other and faces the linear facing side
11e.
[0067] The welded member 10C is attached in the fuel
tank body 1 so that the linear facing side 11e faces the
given point P (see FIG. 2) of the fuel tank body 1. Note
that the positional relationship between the given point
P and the welded member 10C is preferably set so that
the given point P is positioned (faced) in an area defined
by a normal line (not shown) passing through one end
and a normal line (not shown) passing through the other
end of the linear facing side 11e.
[0068] In such the welding member 10C, the stress is
applied on the welded face 11A of the bottom 11 along
the linear facing side 11e facing the given point P, as
shown by the dot patterns in FIGS. 10A and 10B. In short,
the stress is dispersed approximately all over the linear
facing side 11e.
[0069] Further, also in the welded face 13A of the
flange 13, the stress is applied along the linear facing
side 13e. In short, the stress is dispersed approximately
all over the linear facing side 13e.
[0070] According to the reference example described
above, in the welded state, in the welded state, since the
stress is dispersed on the linear facing side 11e that faces
the given point P, one point in the outer edge of the weld-
ed face 11A never receives a large stress locally. Simi-
larly, the stress is also dispersed on the linear facing side
13e of the welded face 13A of the flange 13. Therefore,
the fuel tank T having superior durability is obtained.
[0071] Though the embodiments of the invention have
been described above, the invention is not limited to the
embodiments described above, and, for example, the in-
vention may be variously modified as follows.
[0072] For example, in each embodiment described
above, the welded face 11A is welded on the first tank
face 1a and the welded face 13A is welded on the second
tank face 1b. However, the position may be reversed to
weld the welded face 13A on the first tank face 1a and

to weld the welded surface 11A on the second tank face
1b.
[0073] Further, in the welded members 10A to 10C,
the stress described above may be dispersed on only
the face to be welded on one of the first tank face 1a and
the second tank face 1b.
[0074] Note that, in the first and second embodiments,
though the bracket 2 includes the welded members 10A,
10B connected by the wave-dissipation plate 20, the con-
figuration of the bracket 2 is not limited thereto and the
welded members 10A, 10B alone may be arranged.
[0075] Still further, in the first embodiment, though both
the welded members 10A, 10B are arranged to face the
given point P, the configuration is not limited thereto and
only one of the welded members 10A, 10B may be ar-
ranged to face the given point P.
[0076] Yet further, in the first and second embodi-
ments, though only one first facing side 11a is formed,
the configuration is not limited thereto and a plurality of
first facing sides 11a may be formed. For example, in a
case where two first facing sides 11a are formed, at least
three second facing sides 11b can be formed so as to be
adjacent to each first facing side 11a, to disperse the
stress more suitably. In addition, in a case where three
first facing sides 11a are formed, at least four second
facing sides 11b can be formed so as to be adjacent to
each first facing side 11a, to disperse the stress still more
suitably.
[0077] Moreover, in the embodiments, the bracket 2 is
illustrated as an internal member, but the invention may
be applied when various valves or and/or internal mem-
bers such as a wave-dissipation plate and a clip are weld-
ed on the inner face of the fuel tank body 1. Also in this
case, a welded face for welding may be provided on at
least one of the first tank face 1a and the second tank
face 1b that face with each other.
[0078] Finally, though the welded area in the welded
face 11A of the bottom 11 is set to have approximately
the same welded area in the welded face 13A of the
flange 13, the configuration is not limited thereto and ei-
ther one may be set to have a larger welded area than
the other.

EXPLANATION OF REFERENCES

[0079]

1 fuel tank body
1a first tank face
1b second tank face
2 bracket
10A welded member
10B welded member
10C welded member
11 bottom
11R1 rib (at the outermost)
11A welded face
11R rib
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11a first facing side (facing side)
11b second facing side
11c connecting side
11e linear facing side
12 body
12b1 communication hole
12a1 communication hole
13 flange
13a2 second facing side
13A welded face
13R rib
13e linear facing side
P given point
T fuel tank

Claims

1. A fuel tank (T) comprising:

a welded member (10A, 10B, 10C) that is weld-
ed inside a fuel tank body, wherein the welded
member includes a welded face (11A, 13A) that
is welded on at least one of a first tank face and
a second tank face which faces the first tank
face, of the fuel tank body,
characterized in that:
the welded face has a kidney-shape defined by:

a first facing side (11a) in a concave shape
that faces a given point (P) determined
based on a displacement of a distance be-
tween the first tank face and the second tank
face when the fuel tank body receives an
internal pressure,
a pair of second facing sides (11b, 11b) in
a convex shape that are continuous to both
ends in an extending direction of the first
facing side and relatively protrude toward
the given point with respect to the first facing
side, and
a connecting side (11c) that is curved in a
same orientation as the first facing side and
connects the pair of second facing sides to
each other.

2. The fuel tank according to claim 1,
wherein the welded member includes:

a bottom (11);
a cylindrical body (12) continuous to the bottom;
and
an annular flange (13) that extends laterally from
an end of the body,
wherein the bottom includes the welded face
that is welded on one of the first tank face and
the second tank face, and
wherein the flange includes the welded face that

is welded on the other of the first tank face and
the second tank face.

3. The fuel tank according to claim 2, wherein a welded
area of the bottom is approximately the same as a
welded area of the flange.

4. The fuel tank according to claim 2, wherein a com-
munication hole (12a1, 12b1) through which an in-
side and an outside of the cylindrical body commu-
nicates to each other is formed in the cylindrical body.

5. The fuel tank according to claim 1, wherein ribs (11R,
13R) that protrude from the welded face are formed
on the welded face before welding.

6. The fuel tank according to claim 5, wherein the ribs
are formed in parallel to each other outward from a
center of the welded face, and an outermost rib
(11R1) is lower than the ribs formed inside the out-
ermost rib.

Patentansprüche

1. Kraftstofftank (T), umfassend:

ein geschweißtes Element (10A, 10B, 10C), das
innerhalb eines Kraftstofftankkörpers ge-
schweißt ist, wobei das geschweißte Element
eine geschweißte Fläche (11A, 13A) beinhaltet,
die auf mindestens eine einer ersten Tankfläche
und einer zweiten Tankfläche, die der ersten
Tankfläche zugewandt ist, des Kraftstofftank-
körpers geschweißt ist,
dadurch gekennzeichnet, dass:
die geschweißte Fläche eine Nierenform auf-
weist, die definiert ist durch:

eine erste Stirnseite (11a) in einer konkaven
Form, die einem gegebenen Punkt (P) zu-
gewandt ist, der basierend auf einer Verla-
gerung eines Abstands zwischen der ersten
Tankfläche und der zweiten Tankfläche,
wenn der Kraftstofftankkörper einen Innen-
druck empfängt, bestimmt wird,
ein Paar zweiter Stirnseiten (11b, 11b) in
einer konvexen Form, die zu beiden Enden
in eine Ausdehnungsrichtung der ersten
Stirnseite kontinuierlich sind und relativ zu
dem gegebenen Punkt in Bezug auf die ers-
te Stirnseite vorragen, und
eine Verbindungsseite (11c), die in einer
selben Ausrichtung wie die erste Stirnseite
gebogen ist und das Paar zweiter Stirnsei-
ten miteinander verbindet.

2. Kraftstofftank nach Anspruch 1,
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wobei das geschweißte Element beinhaltet:

einen Boden (11);
einen zylindrischen Körper (12) kontinuierlich zu
dem Boden; und
einen ringförmigen Flansch (13), der sich seit-
lich von einem Ende des Körpers erstreckt,
wobei der Boden die geschweißte Fläche bein-
haltet, die auf eine der ersten Tankfläche und
der zweiten Tankfläche geschweißt ist, und
wobei der Flansch die geschweißte Fläche be-
inhaltet, die auf die andere der ersten Tankflä-
che und der zweiten Tankfläche geschweißt ist.

3. Kraftstofftank nach Anspruch 2, wobei ein ge-
schweißter Bereich des Bodens in etwa gleich ist
wie ein geschweißter Bereich des Flanschs.

4. Kraftstofftank nach Anspruch 2, wobei ein Kommu-
nikationsloch (12a1, 12b1), durch das ein Inneres
und ein Äußeres des zylindrischen Körpers mitein-
ander kommunizieren, in dem zylindrischen Körper
gebildet ist.

5. Kraftstofftank nach Anspruch 1, wobei Rippen (11R,
13R), die von der geschweißten Fläche vorragen,
auf der geschweißten Fläche vor dem Schweißen
gebildet werden.

6. Kraftstofftank nach Anspruch 5, wobei die Rippen
parallel zueinander von einer Mitte der
geschweißten Fläche nach außen gebildet sind und
eine äußerste Rippe (11R1) niedriger ist als die Rip-
pen, die innerhalb der äußersten Rippe gebildet sind.

Revendications

1. Réservoir de carburant (T) comprenant :

un élément soudé (10A, 10B, 10C) qui est soudé
à l’intérieur d’un corps de réservoir de carburant,
dans lequel l’élément soudé inclut une face sou-
dée (11A, 13A) qui est soudée sur au moins une
d’une première face de réservoir et d’une se-
conde face de réservoir qui est opposée à la
première face de réservoir, du corps de réservoir
carburant,
caractérisé en ce que :
la face soudée a une forme de rein définie par :

une premier côté opposé (11a) dans une
forme de haricot qui est opposé à un point
donné (P) déterminé sur la base d’un dé-
placement d’une distance entre la première
face de réservoir et la seconde face de ré-
servoir lorsque le corps de réservoir reçoit
une pression interne,

une paire de seconds côtés opposés (11b,
11b) dans une forme convexe qui sont con-
tinus vers les deux extrémités dans une di-
rection de prolongement du premier côté
opposé et font saillie de manière relative
vers le point donné par rapport au premier
côté opposé, et
un côté de liaison (11c) qui est incurvé dans
une même orientation que le premier côté
opposé et relie la paire de seconds côtés
opposés l’un à l’autre.

2. Réservoir de carburant selon la revendication 1,
dans lequel l’élément soudé inclut :

un fond (11) ;
un corps cylindrique (12) continu vers le fond ; et
un rebord annulaire (13) qui s’étend latérale-
ment à partir d’une extrémité du corps,
dans lequel le fond inclut la face soudée qui est
soudée sur une de la première face de réservoir
et de la seconde face de réservoir, et
dans lequel le rebord inclut la face soudée qui
est soudée sur l’autre de la première face de
réservoir et de la seconde face de réservoir.

3. Réservoir de carburant selon la revendication 2,
dans lequel une zone soudée du fond est à peu près
identique à une zone soudée du rebord.

4. Réservoir de carburant selon la revendication 2,
dans lequel un trou de communication (12a1, 12b1)
à travers lequel un intérieur et un extérieur du corps
cylindrique communiquent l’un avec l’autre est formé
dans le corps cylindrique.

5. Réservoir de carburant selon la revendication 1,
dans lequel des nervures (11R, 13R) qui font saillie
de la face soudée sont formées sur la face soudée
avant soudage.

6. Réservoir de carburant selon la revendication 5,
dans lequel les nervures sont formées en parallèle
l’une à l’autre vers l’extérieur à partir d’un centre de
la face soudée, et une nervure située le plus à l’ex-
térieur (11R1) est plus basse que les nervures for-
mées à l’intérieur de la nervure située le plus à l’ex-
térieur.
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