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(54) Title: FUEL TANK AND FUEL TANK MOUNTING STRUCTURE

FIG.
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(57) Abstract: In a fuel tank (12), high-rigidity portions (22 A, 22B) are formed to protrude to an inner side from a part of a wall
portion (14) inside the fuel tank (12), the wall portion (14) defining a closed space (16). A built-in part (24) is fixed to the high-ri -
gidity portions (22A, 22B), and is also fixed to the horizontal portion (18A). Therefore, when the fuel tank (12) is deformed, deform-
ation of the high-rigidity portions (22 A, 22B) is restrained, so displacement of the built-in part (24) is restrained. As a result, de-
formation is restrained in the horizontal portion (18A) of the fuel tank (12) fixed to the built-in part (24) that is restrained from being
displaced when the fuel tank is deformed.
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FUEL TANK AND FUEL TANK MOUNTING STRUCTURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001]  The invention relates to a fuel tank mounted on a vehicle, and a fuel tank

mounting structure.

2. Description of Related Art - ‘

[0002] A fuel tank made of a resin (herein below, referred to as a resin fuel tank)
is used as a fuel tank for an automobile. -
| [0003] | However, a resin fuel tank is easily deformed in association with changes
in outdoor air temperature. Therefore, there has been a possibility that durability of a fuel
tank is deteriorated due to repeated deformation. ~ Deformation of a fuel tank could also
cause displacement of a built-in part, which could interfere with fuel supply when negative
pressure is applied.

[0004]  Therefore, means for restraining deformation is provided in a resin fuel '
tank. For example, Japanese Patent Application Publication Nd. 2012—5300 13 (JP .
2012-530013 A) proposes that a reinforcing member is provided outside a fuel tank so as
to restrain defo_rrﬁati,on 6f the resin fuel tank.

[0005] However, when a reinforcing member is provided outside a fuel tank to
restrain deformation of the resin fuel tank like the technology described in JP 2012-530013
A, a large space is required for installing a fuel tank, which creates a possibility of

lowering.a degree of freedom in designing a vehicle.

SUMMARY OF THE INVENTION
[0006] The invention provides a fuel tank and a fuel tank mounting structure, in

which deformation is restrained without increasing an installation space.
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[0007] According to an aspect of the invention, a fuel tank includes a flat surface
portion being a part of a wall portion, the wall portion defining a closed Space in which
fuel is housed,' a high-rigidity portion, which is formed to protrude to an inner side or an
* outer side of the closed space from the flat surface portion, or is a corner portion made by a

plurality of the flat surface portions, and a built-in part being housed in the closed space, is
abut‘;ed on at least two of the high-rigidity portions, the built-in part being fixed at at least
one point in the flat surface portion. ‘ '

[0008] Since the high-rigidity portion being a part of the fuel tank is formed to
protrude to the inner side or the outer side from the flat ‘surface portion or is a corner
‘portion made by a plurality of flat surface portions, the high-rigidity portion has higher
rigidify than that of the flat surface portion. The built-in part is abutted on at least two
high-rigidity portions having higher rigidity than that of the flat surface portion, and is
fixed at at least one point in the flat surface portion. In this case, even whé_n the outside
temperature is changed and the fuel tank is deformed, deformation of the high-rigidity
portion with higher rigidity than that of the flat surface portion is restrained. Therefore,
in the built-in part, which is abutted on at least two high-rigidity portions, changes in
--location and position are restraine;d ~when-the fuel tankis deformed: As a result,
deformation is restrained in the flat surface portion of the fuel tank fixed to at least one
point of the built-in part that is restrained from being displaced. Here, “abutment”
includes both placing the built-in part on the high-rigidity portion and fixing the built-in
part to the high-rigidity portion. |

[0009] In the fuel tank, the high-rigidity portion may be formed to protrude to the
inner side of the closed space from the flat surface portion.

[0010]  In the fuel tank, the high-rigidity portion may be a recessed groove
provided in the flat surface portion, the recessed groove arranging a tank band the fuel tank
is held on a vehicle by the tank band.

[0011] In the fuel tank, the built-in part is abutted on portions where the recessed
grooves for arranging the‘ tank bands are formed, in other words,. on at least two

high-rigidity portions. which are proiecting portions that protrude from the flat surface
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portion towards the closed space of the fuel tank. Therefore, the fuei tank is mounted on
a vehicle body, the ‘high-rigidity portions are supported by the tank bands, thereby
increasing rigidity of the high-rigidity portions even further. As a result, changes in
location and position of the built-in part are restrained evén more when the fuel tank is
deformed, and deformation of the flat surface portion of the fuel tank is restrained even
further. ’

[0012]  In the fuel tank, the high-rigidity portion is provided in a bottom wall on a
lower side of the fuel tank in a vehicle up and down direction.

[0013]  The high-rigidity portion is provided in the bottom wall on the lower side
of the fuel tank in the vehicle up and down direction. Therefore, when the built-in part is
abutted on the plurality of high-ri gidity portions in the bottom wall of the fuel tank, and the
built-in part is fixed to at least one point of the flat surface portion of the bottom wall, the
bottom wall of the fuel tank, which is most likely to be deformed because of a weight of
fuel, is restrained from being deformed.

[0014] In tHe fuel tank, the high;rigidity portion may be the corner portion made
by the plurality of flat surface portions. | - |

-[0015] - In-the fuel tank, the built-in part-may be fixed to the-flat surface portion at
at least one point on an outer side of a location, the location being between the
high-rigidity portions.

[0016] In the fﬁel tank, the built-in part may be fixed to the high-rigidity portion

‘by swaging.

[0017] In a fuel tank mounting structure, the fuel tank is mounted on a vehicle, an
upper wall of the fuel tank on an upper side in the vehicle up and down direction is abutted
on or arranged in proximity to an other member of the vehicle.

[0018]  In the fuel tank mounting structure, the fuel tank is mounted on the véhicle,
the other member of the vehicle is abutted on or arranged in proximity to the upper wall of
the fuel tank on an upper side in the vehicle up and down direction. | Therefore, when the

fuel tank has expansion deformation due to an increase in outdoor air temperature and so
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on, the upper wall of the fuel tank abuts on the other part of the vehicle body from the
beginning or during deformation, and deformation of the upper wall is restrained.

[0019]  The fuel tank mounting structure is a fuel tank being mounted on a vehicle
by the fuel tank mounting structure, and includes the fuel tank and a holding portion
configured to hold the fuel tank at a position of the high-rigidity portion of the fuel tank
and the configured to mount the fuel tank to a vehicle body. ‘

[0020]  In the fuel tank mounting structure, the holding portion holds the fuel tank
and mounts the fuel tank on the vehicle body at a position of the high-rigidity portion
provided in the fuel tank. Therefore, the high-rigidity portion having higher rigidity than
that of the flat surface portion is held by thé holding portion, and rigidity is even more
increased. Accordingly, changes in location and position of the built-in part abutted on at
least tWo high-rigidity portions are restrained even further when the fuel tank is deformed.
As a result, deformation is restrained even further in the flat surface portion of the fuel tank
that is fixed to at least one point of the built-'in part that is restrained from being displaced.

[0021] In the fuel tank mounting stmctufe, the holding portion is a tank band
holding the fuel ténk, and the high-rigidity portion is a recessed groove being defined to

-protrude from the flat surface portion to the inner side, the tank band being-arranged in the
recessed groove.

[0022] In the fuel tank mounting structure, the recessed grodve, which is defined
to protrude from the flat surface portion to the inner side for arranging the tank band,
corresponds to the high-rigidity portion. Therefore, it is not necessary to form a ﬁew
high-rigidity portion for the built-in part to bevabutted on. By arranging the ténk band on
the recessed groove, the high-rigidity portion is supported by the tank band. Therefore,
rigidity of the high-rigidity portion is increased even more. Thus, deformation of the fuel
tank is restrained even further.

[0023] ’ Since the invention has the above-mentioned structure, it is possible to

restrain deformation of the fuel tank without increasing an installation space.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024]  Features, advantages, and technical and industrial significance of
exemplary embodiments of the invention will be described below with reference to the
accompanying. drawings, in which like numerals denote like elements, and wherein:

FIG. 1 is a vertical sectional view showing a fuel tank mounting structure according
fo a first embodiment of the invention;

FIG. 2 is a vertical sectional view showing a deformed state of a fuel tank mounting
structure (a resin fuel tank) according to a comparative example when positive pressure is
applied;

FIG. 3 is a vertical sectional view showing a deformed state of the fuel tank mounting
structure (a resin fuel tank) according to the first embodiment of the invention when
positive pressure is applied;

FIG. 4 is a vertical sectional view showing a deformed state of the fuel tank mounting
structure (the resin fuel tank) according to the comparative example when negative
pressure is applied;

FIG. 5 is a vertical sectional view showing a deformed state of the fuel tank mounting
“~structure (the-'resin“fuél“tank) -aécording-to-the first-embodiment- of ‘the-invention when
negative pressure is applied;

FIG. 6 is a vertical sectional view showing a fuel tank mounting structure éccording
to a second embodiment of the invention;

FIG. 7 is a .vertical sectional view showing a fuel tank mounting structure according
to a third embodiment of the invention;

FIG. 8 is a vertical sectional view showing a fuel tank mounting structure according
to a fourth embodiment of the invention;

FIG. 9 is a vertical sectional view showing a fuel tank mounting structure according
to a fifth embodiment of the invention; and

FIG. 10 is a vertical sectional view showing a fuel tank mounting structure accordihg

to another example of the fifth embodiment of the invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0025] [First embodiment] A resin fuel tank and a mounting structure of the resin
fuel tank according to a first embodiment of the invention are explained. FIG. 1 shows a
vertical sectionél view of a resin fuel tank mounting structure 10. Herein below, a vehiclé
width direction is shown by an arrow W, and an ﬁpper side of a vehicle is shown by an

arrow UP in each drawing. |
[0026] As shown in FIG. 1, a resin fuel tank (herein after, sometimes referred to
as a “fuel tank™) 12 has a geherally rectangular shape, and defines a closed space 16, which

| houses fuel inside, with resin-made wall portion 14 having a cc&nstant thickness.

[0027] A portion of the wall portion 14, is a part of a bottom surface of the fuel
tank 12, is a bottom wall 14A. The bottom wall 14A includes a horizontal portion 18A,
which is a flat surface portion extending in a vehicle width direction W, an inclined portion
18B, which is a flat surface portion extending obliquely to an upper side in a vehicle up
and down direction on é left end side of the horizontal portion 18A, and a horizontal
portion 18C, which is a flat surface portion extending in the vehicle width direction W

“from a left end of the inclined portion 18B. - - AR |

[0028] In the bottom wall 14A of the fuel tank 12, recessed grooves 20A, 20B
extending in a vehicle front-rear direction (a direction perpendicular to the sheet surface in
FIG. 1) are provided for aﬁanging tank bands 32A, 32B described later. The recessed
groove 20A is defined b}; protruding the wall portion 14 on the closed space 16 side
(herein after, sometimes feferred to “an inner side”) from the horizontal portion 18A of the
bottom wall 14A, and is structured as a high-rigidity portion 22A having higher rigidity
thaﬁ that of the surrounding horizontal portion 18A. The recessed groove 20B is also
defined by protruding the Wall portion 14 on the inners side on a right end side of the
horizontal portion 18C, and is structured as a high-rigidity portion 22B having higher
rigidity than that of the surrounding horizontal portion 18C. |

[0029] On the closed space 16 side of the bottom wall 14A, fitted members 23A ~

23C for fixing a built-in part 24 described later are provided on upper surfaces of the



WO 2015/044775 PCT/IB2014/002145

7
high-rigidity portions 22A, 22B and at one location of the horizontal portion 18A between
the high-rigidity portions 22A, 22B. | |

[0030] In the built-in part 24 arranged inside the closed space 16 of the fuel tank:
12, a length in the vehicle width direction W is about two third of that of the fuel tank 12,
and a thickness in a vehicle front-rear direction is Ismaller than that of the fuel tank 12.
The built-in part 24 is arranged so-as to support the wall portion 14 of the fuel tank 12
when the fuel tank 12 is deformed, and festrain deformation of the fuel tank 12, and so on.
There are other membérs arranged inside the fuel tank 12. However, illustration of such
members is omitted because they are not related to the main part of the invention.

[0031] A bottom portion 26 of the built-in part 24 has a shape similar to the
bottom wall 14A of the fuel tank 12, and has a horizontal portion 26A extending in the
vehicle width direction W , an inclined portion 26B extending obliquely to an upper side in
the veﬁicle up and down direction from the left end of the horizontal portion 26A and a
horizontal portion 26C extending in the vehicle width direction W from the .left end of the
inclinéd portfon 26B. ‘

[0032] In the built-in part 24, swaging portions 28A, 28B, 28C are provided on

~the bottom portion 26 side -of the side surface of the built-in part 24 in order to fix the
built-in part 24 to the fuel tank 12 by inserting the fitted members 23A ~ 23C, which are

- provided in the bottom wall 14A of the fuel tank 12, into the swaging portions 28A, 28B,
28C and performing éwaging. |

[0033] In the bottom portion 26 of the built-in part 24, support portions 30A, 30B,
which support the fuel tank 12 deformed dﬁe to negative pressure, are formed to project
outwardly between the swaging portion 28A and the swaging portion 28C and between the
swaging portion 28C and the swaging portion 28B, respectively, The support portions'
3-OA, 30B are formed at positions on an upper side of the lower end of the swaging portion
28C in the vehicle up and down direction so that the support portions 30A, 30B do not
interfere with the bottom wall 14A- of the fuel tank 12 when the built-in part 24 is fixed to
the fuel tank 12.
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[0034]  Similarly, support portions 30C, 30D are formed to protrude outwardly in
an upper portion 29 of the built-in part 24.

[0035]  The built-in part 24 formed as above is fixed to the fuel tank 12 as the
fitted members 23A ~ 23C, which are provided in the high-rigidity portions 22A, 22B and
the horizontal portion 18A of the fuel tank 12, are inserted to the swaging portions 28A. ~
28C of the built-in part 24, respectively, and swaged. As a result, the built-in part 24 is
fixed so that both ends of the built-in part 24 are supported by the high-rigidity portions
22A, 22B of the bottom wall 14A of the fuel tank 12, and is fixed at one point in the
horizontal portion 18A between the high-rigidity portions 22A, 22B. |

[0036]  As described above, the fuel tank 12, to which the built-in part 24 is fixed
inside, is fixed to a bottom surface of a vehicle by laying and tightening metallic tank
bands 32A, 32B around along the recessed grooves 20A, 20B provided in the bottom wall
14A of the fuel tank 12.

[0037] Effects of the fuel tank 12 and fhe mounting structure 10 of the fuel tank
12 structured as above are explained with reference to FIG. 2 to FIG. 5. In FIG. 2 to FIG.
5, deformation is drawn with exaggeration in order to facilitate understanding of the
—effects.: -

10038] Explained first is a case where positive pressure is applied to the fuel tank
12, such as when outside temperature is increased. |

[0039] Ih order to explain effects of the embodiment, a case of a comparative
example, in which a built-in part is not fixed to a horizontal portion 18A, is explained ﬁlfst.

[0040] As shown in FIG. 2, when positive pressure is applied to a fuel tank 12,
the fuel tank 12-expands. In this case, deformation of high-rigidity portions 22A, 22B is
restrained because the high-rigidity portions 22A, 22B have higher rigidify than that of the
rest of the flat surface portion such as the horizontal portion 18A. However, the flat
surface portion such as the horizontal portion 18A is deformed. In particular, a bottom
wall 14A (the horizontal portion 18A) of the fuel tank 12 between the high-rigidity
portions 22A, 22B (between tank bands 32A, 32B), on which weight of fuel acts, e>.(pands



WO 2015/044775 PCT/IB2014/002145

9
to a lower side in thé vehicle up and down direction (chain double-dashed lines in the
dra\;ving show an initial shape of the fuel tank 12).

[0041] Meanwhile, as shown in FIG. 3, in the fuel tank 12 according to the
embodiment, deformation of the high-rigidity portions 22A, 22B is restrained as the
- high-rigidi;[y portions 22A, 22B have higher rigidify than that of the horizontal portion 18A
and so on. The high-rigidity portions 22A, 22B, in particular, have even higher rigidity
because the high-rigidity portions 22A, 22B are supported by the tank bands 32A, 32B
arranged in the recessed grooves 20A, 20B. As a result, the location and position of the
built-in part 24, both ends of which are fixed by the high-rigidity portions 22A, 22B,
hardly change inside the fuel tank 12 when the fuel tank 12 is deformed. Further, the
built-in part 24 is fixed at one point in the horizontal portion 18A of the fuel tank 12. In
other wordS, the horizonial portion 18A between the tank bands 32A, 32B, which changes -
most, is fixed at one point to the built-in part 24.. Therefore, as shown in FIG. 3,
deformation of the bottom wall 14A (tﬁe horizontal portion 18A) of the fuel tank 12 is
restrained (an amplitude .(a deformation amount) in the comparative example (see FIG. 2)
is reduced by half).

[0042] Explained next is a case where negative pressﬁreis applied to the fuel tank
12 due to a decrease in outdoor air temperature and so on.

[0043]I In order to explain effects of the embodiment,‘ deformation of a fuel tank
12 without the support portions 30A to 30D is shown in FIG.4asa comparative example.

[0044] When negative pressure is applied to the fuel tank 12, the fuel tank 12
-shrinks. In particular, an upper wall 14B of the fuel tank 12 is largely deformed to a -
lower’side in the vehicle up and down direction.

[0045] Meanwhile, in the fuel tank 12 and the fuel tank mounting structure 10
according to the embodiment, the high-rigidity portions 22A, 22B having higher rigidity
than that of the flat surface portion such as the horizontal portion 18A are hardly deformed
similarly to the case where positive pressure is applied. As a result, location and position
of the built-in part 24, both ends of which are fixed by the high-rigidity portions 22A, 22B,

are restrained from changing inside the fuel tank 12. Therefore, as shown in FIG. 5, the
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support portions 30C, 30D, which are formed in the upper portion 29 of the built-in part 24,
support the upper wall 14B of the fuel tank 12 deformed to the inner side, and restraiil the
deformation of the upper wall 14B of the fuel tank 12. Similarly, the suppért portions
30A, 30B, which are formed in the bottom portion 26 of the built-in part 24, support the
bottorh wall 14A of the fuel tank 12 deformed to the inner side, and restrain the
deformation of the bottom wall 14A of the fuel tank 12.

[0046]  As stated so far, in the fuel tank 12 and the mounting structure 10 of the
fuel tank 12 according to the embodiment, the built-in part 24 housed inside the fuel tank
12 is fixed to the high-rigidity portions 22A, 22B of the fuel tank 12 and to the horizontal
portion 18A, thereby restraihing deformation of the fuel tank 12. In short, by fixing the
built-in part 24 to the high-rigidity portions 22A, 22B that all‘e restrained from being
deformed when the fuel tank 12 is defbrmed, deformation of the horizontal portion 18A
fixed at one point to the built-in part 24 is restrained.

[0047] Because the built-in part 24 is used in order to restrain deformation of the
fuel tank 12, it is not necessary to provide a new member to restrain deformation of the
fuel tank 12. Therefore, a weight of a vehicle is not increased.

[0048] - Further; the built-in part 24 is-used in-order to restrain deformation of the
fuel tank 12. Therefore, unlike the case where an outer side of the fuel tank 12. is
reinforced, an installation space fof the fuel tank 12 is not increased and a degree of
freedom in designing a vehicle is not reduced. |

- [0049] Further, since the high-rigidity portions 22A, 22B are located at positions
where the tank bands 32A, 32B are arranged (the recessed grooves 20A, 20B), rigidity
becomes even highér by arranging the tank bands 32A, 32B, and deformation is prevented.
As a result, changes in location and position of the built-in part 24 arranged inside the fuel
tank 12 are restrained even further when the fuel taqk 12 is deformed, thereby restraining
deformation of the fuel tank 12 (the horizontal portion 18A) even more.

- [0050] - Furthermore, in the bottom wall 14A, portions where the recessed grooves

20A, 20B for the tank bands 32A, 32B are defined are used as the high-rigidity pdrtions



WO 2015/044775 PCT/IB2014/002145

11
22A, 22B for fixing the built-in part 24. Therefore, it is not necessary to form new
high-rigidity portion for fixing the built-in part 24. ) '
_[0051]  In the fuel tank 12, the built-in part 24 is fixed to the horizontal portion
18A of the bottom wall 14A. Therefore, it is possible to restrain deformation of the
bottom walll 14A that is deformed most when positive pressure is appiied due to a weight
of fuel (see FIG. 2, and FIG. 3). In particular, since the built-in part 24 is fixed to the
horizontal portion 18A of the fuel tank 12 at a position between the high-rigidity portions
22A, 22B, it is possible to reduce an amplitude between the high-rigidity portions by half.
[0052] [Second embodiment] Next, a resin fuel tank and a mounting structure of
‘the resin fuel tank according to a second embodiment are explained. Constituents similar
to those of the resin fuel tank and the mounting stmctﬁe of the resin fuel tank according to
the first embodiment are denoted by the same reference numerals, and the detailed
explanation is omitted. Differences from the first embodiment are only the shape and
fixed position of the built-in part fixed inside the fuel tank, and only these differences are
explained. | |
[0053] FIG. 6 shows a vertical sectional view of a fuel tank mounting structure 40.
-~ A built-in part- 44 built in-a resin-fuel tank 12-is formed to be longer in the vehicle width
direction than the built-in part 24 according to the first embodiment. It is the same as the
first embodiment that the built-in part 44 is fixed to high-rigidity portions 22A, 22B on
tank bands 32A, 32B. However, the built-in part 44 is fixed to a horizontal portion 18A
on the right side of the high-rigidity portion 22A in FIG. 6, in other words, o~utside a
location, the location being between the high-rigidity portions 22A, 22B.
[0054] Effects of the resin fuel tank 12 and the fuel tank rﬁounting structure 40
structured as above are explained. |
[0055] The built-in part 44 is fixed to the high-rigidity portions 22A, 22B.
Therefore; changes in location and position of the built-in part 44 inside the resin fuel tank
‘52 are restrained even when expansion deformation of the resin fuel tank 12 happens.
The built-in part 24 is also fixed to the horizontal portion 18A of the fuel tank 12 outside a

location, the location being between the high-rigidity portions 22A, 22B. Therefore,
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deformation of the bottom wall 14A (the horizontal pértion 18A) of the fuel tank 12 is
restrained to a maximum amplitude between the high-rigidity portions 22A, 22B or
smaller.
| [0056] [Third embodiment] A fuel tank and a fuel tank mounting structure
according to a third embodiment of the invention are explained. Constituents similar to
those of the resin fuel tank and the fuel tank mounting structure according to the first
embodiment are denoted by the same reference numerais, ‘and the detailed explanation is
omitted.

[0057}]  FIG. 7 shows a vertical sectional view of a fuel tank mounting structure 50.
FIG. 7 is a schematically illustrated in order to simplify explanation.

[0058]  As shown in FIG. 7, the resin fuel tank 52 according to the embodiment
- has a generally rectangular shape. A center portion of a bottom wall 54 in the vehicle
width direction W is a horizontal portion 54A, which is a flat surface portion located at a
lower position.A Inclined portions 54B, 54C, which are ﬂa‘; surface portions inclined to an
upper side in the vehicle up and down direction, are formed at both eﬁds of the horizontél
portion 54A, and horizontal portions 54D, 54E further extending in the vehicle width
- direction” W from end -portions of the inclined portions-54B, 54C are- forméd; A built-in
part 24 is fixed to corner portions 56A, 56B, which are made by the horizontal portions
54D, 54E are a part of the bottom wall 14A of the resin fuel tank 52, and side walls 14C,
14D. The “corner portion” herein includes a boundary made by two flat surface portions,
is a portion with rigidity that does not allow deformation when the fuel tank 52 is deformed,
and corresponds to a high-rigidity portion of the invention.

[0059] The built-in part 24 is formed with a length so that both end parts of the
 built-in part 24 reach the corner portions 56A, 56B, respectively. The built-in part 24 is
fixed to the corner portions (the high-rigidity portions) 56A, 56B and the horizontal portion
54A by inserting fitted members 23A to 23AC of the resin fuel tank 52 into the swaging
portions 28A ~ 28C and performing swaging.

[0060] Effects of the resin fuel tank 52 and the fuel tank mounting structure 50

structured as stated above are explained.
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[0061]  The resin fuel tank 52 is fixed to the corner portions 56A, 56B made by
the bottom wall 14A (the horizontal pbrtions 54D, 54E) and the side walls 14C, 14D of the
resin fuel tank 52 as stated in this embodiment. The built-in part 24 fixed to the corner
portions 56A, 56B is not deformed when the fuel tank 12 is deformed, thereby maintaining
the location and position of the built-in part 24 inside the fuel tank. Therefore, by fixing
the built-in part 24 at one point of the horizontal portion 54A of the resin fuel tank 52, it is
possible to restrain deformation of the horizontal portion 54A having a large deformation
amount. |

[0062]  As stated above, in the resin fuel tank 52 according to this embodiment,
the built-in part 24 is fixed to the corner portions 56A, 56B made by the bottom wall 14A
and the side walls 14C, 14D>. Therefore, even if there is no high-rigidity portion formed
in the bottom wall 14A (the horizontal portions 54D, 54E) to protrude to an inner side, it is
possible to restrain deformation of the horizontal portion 18A when the resin fuel tank 52
is deformed.

[0063] [Fourth embodiment] Further, a resin fuel tank and a mounting structure of
the resin fuel tank according to a fourth embodiment of the invention are explained.
-~Constituents-similar to those of the resin fuel tank and the mounting structure of the resin
fuel tank according to the third embodiment are denoted by the same reference numerals,
and the (ietailed explanation is omitted.

[0064] FIG. 8 shows a vertical sectional view of a fuel tank mounting structure 60.
As shown in FIG. 8, in a resin fuel tank 52 according to this embodiment, an upper wall
14B is abutted on a member 64 in a lower part of a vehicle in a state where the resin fuel
tank 52 is mounted on the vehicle.

[0065]  Therefore, when the resin fuel tank 52 is having expansion deformation
due to an increase in outdoor air temperature and so on, deformation of the upper wall 14B
is restricted by the member 64 in the lower part of the vehicle.

[006/6]' ~ In other words, in the fuel tank mounting structure 60, deformatioh of a
bottom wall 14A of the resin fuel tank 52 is restrained by fixing a built-in part 24 to a

horizontal portion 54A. and deformation of the upper wall 14B is restrained by the member
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64 in the lower part of the vehicle. Therefore, it is possible to restrain deformation of the
resin fuel tank 52 even further.

[0067] In this embodiment, the member 64 in the lower part of the vehicle abuts
on the upper wall 14B of the resin fuel tank 52, but may also be arranged in proximity to
the upper wall 14B. Here, “proximity arrangement” means that the upper wall 14B and
the member 64 are arranged in a distance within a range where the upper wall 14B of the
resin fuel tank 52 abuts on the member .64 while the upper wall 14B is being deformed.

[0068] In this case, the upper wall 14B of the resin fuel tank 52 has expansion |
deformation due to positive pressure and abuts on the member 64 of the vehicle. IThus,
further deformation of thé upper wall 14B is restrained.

[0069].  [Fifth embodiment] A resin fuel tank and a mounting structure of the resin
fuel tank according to a fifth embodiment of the invention are explained. Constituents
similar to those of the resin fuel tank and the mounting structure of the resin fuel tank
aécording to the first embodiment are denoted by the same reference numerals, and the
.detailed explanation is omitted.

[0070] FIG. 9 shows a fuel tank mounting structuré 70. In the fuel tank
~:mounting structure 10 according to the first embodiment, the built-in part 24 is fixed to the
high-rigidity portions. 22A, 22B by swaging. "The only difference in the fuel tank
mounting structure 70 is that the built-in part 24 is placed on high-rigidity portions 22A,
22B. |

[0071]  In the fuel tank mounting structure 70, the built-in part 24 is simply placed
on the high-rigidity portions 22A, 22B. However, since deformation -of the high-rigidity
portions 22A, 22B is restrained when a fuel tank '12 is deformed, changes in location and
position of the built-in part 24 supported by the high-rigidity portions 22A, 22B are
restrained. Therefore, by fixing the built-in part 24 at one point of a hofizontal portion
18A of the fuel tank 12, it is possible to restrain deformation of the horizontal portion 18A

that has a large deformation amount when the fuel tank is deformed.
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[0072] In particular, in this embodiment, since the built-in part 24 is simply
placed on the high-rigidity portions 22A, 22B, there is an advantage that it is not necessary
to fix the built-in part 24 to the high-rigidity portions 22A, 22B by swaging.

[0073]  Further, as shown in FIG. 10, a fuel tank mounting structure 80 is possible.
In other words, a built-in part 24 is placed on high-rigidity portions 22A, 22B, and fitted
members 23A, 23B provided in horizontal portions 18A, 18C on an outer side of a location,
the location being between the high-rigidity portions 22A, 22B, are inserted in swaging
portions 28A, 28B of the built-in part 24 and swaging is performed. Thus, both ends of
the built-in part 24 are fixed to a bottom wall 14A of a fuel tank 12. |

[0074] In thlS case, since the built-in part 24 is supported by the high-rigidity
portions 22A, 22B, changes in location and position of the built-in part 24 are also .
restrained when the fuel tank is deformed, and deformation of the horizontal portion 18A
of the fuel tank 12 fixed to the built-in part 24 is restrained.

.[0075] In the series of embodiments, examples are explained in which the built-in
part 24 is abutted (inéluding both fixed or placed) on the two high-rigi.dity portions, and is
fixed at one point in the horizontal portion that is the flat éurface portion. However, it is

~only.necessary that the built-in part 24 is abutted on at least two  high-rigidity:portions and
is fixed to at least one point of the flat surface portion, as long as deformation of the fuel
tank is restrained.

[0076] As long as the built-in part 24 is abutted on at least two high-rigidity
portions and is fixed to at least one point of the flat surface portion, the built-in part 24
having any other function corresponds to a built-in part according to the invention.

[0077]  In the series of embodiments, the resin fuel tank is explained. However,
the invention isépplicable to any fuel tank made of a material that is deformed dué to
outdoor air temperature and so on. .

[0078] In the series of embodiments, the built-in part 24 is fixed to the bottom
wall 14A of the resin fuel tank, but may also be fixed to other locations. For example, the

built-in part 24 may be fixed to the upper wall 14B of the fuel tank.
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[0079]  Furthermore, in the series of embodiment, swaging is performed to fix th¢
built-in part 24 to the fuel tank, but other methods may be used to fix the buﬂt—in part 24.
.[0080] Yet further, in the series of the embbdiments, the fuel tank is held on a
vehicle with the tank bands, but other members may be used to fix the fuel tank to the

vehicle.
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CLAIMS:

1. A} fuel tank comprising;:

a flat surface portion being a part of a wall portion, the wall portion defining a closed
space in which fuel is housed;

a high-rigidity portion, which is formed to protrude to an inner side or an outer side
of the closed space from the flat surface portion, or is a corner portion made by a plurality
of the flat surface portions; and

a built-in part being housed.in the closed spaée, the built-in part being abutted on at
least two of the high-rigidity portions, the built-in part being fixed at at least one point in

the flat surface portion.

2. The fuel tank according to claim 1, wherein
the high-rigidity portion is formed to protrude to the inner side of the closed space

from the flat surface portion.

3. The fuel tank according to cldim 1 or.2, wherein

the high-rigidity portion is a recessed groove provided in the flat surface portion, the
recessed groove arranging a tank band, the fuel tank being held on a vehicle by the tank
band. |

4. The fuel tank according to any one of claims 1 to 3, wherein
the high-rigidity portion is provided in a bottom wall on a lower side of the fuel tank

in a vehicle up and down direction.

5. The fuel tank according to claim 1, wherein
the high-rigidity portion is the corner portion made by a plurality of flat surface

portions.
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6. The fuel tank according to any of claims 1 to 4, wherein
the built-in part is fixed to the flat surface portion at at least one point on an outer

‘side of a location, the location being between the high-rigidity portions.

7. The fuel tank according to any of claims 1 to 6, wherein

the built-in part is fixed to the high-rigidity portion by swaging.

8. A fuel tank mounting structure comprising:

the fuel tank according to any one of claims 1 to 3, wherein,

the fuel tank is mounted on a vehicle, an upper wall of the fuel tank on an upper side
in the vehicle up and down direction being abutted on or arranged in proximity to an other

member of the vehicle.

9. A fuel tank mounting structure, a fuel tank being mounted on a vehicle by the fuel
~ tank mounting structure, comprising:
the fuel tank according to claim 1; and
a holding portion configured to hold the fuel tank at a position of the high-rigidity
portion of the fuel tank and the holding portion configured to mount the fuel tank to a

vehicle body.

10. The fuel tank mounting structure according to claim 9, wherein
the holding portion is a tank band holding the fuel tank, and
the high-rigidity portion is a recessed groove being defined to protrude from the flat

surface portion to the inner side, the tank band being arranged in the recessed groove.
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