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Description

Technical Field

[0001] The present invention relates to a method and
a structure for welding an accessory part to a fuel tank
of a vehicle.

Background Art

[0002] US 5 103 865 A discloses a method and a struc-
ture for welding an accessory part to an outer wall surface
of a fuel tank. The accessory part (a valve in patent US
5 103 865 A) is made of a thermoplastic resin and in-
cludes: a housing having a hollow interior; and a flange
extending from an end portion of the housing in a radially
outward direction. The flange has a plurality of ribs
formed thereon that project in a press direction.
[0003] The welding method carries out steps of: hold-
ing the accessory part on molds for molding a tank body;
and molding the tank body by transferring a parison to
the molds and, at the same time, pressing the flange and
the plurality of ribs into the parison. When the flange and
ribs are pressed into the parison, the flange and ribs melt
due to the heat of the parison and whereby the accessory
part is welded to an outer wall surface of the tank body.
According to this conventional technique, due to the plu-
rality of ribs, the accessory part can be welded even with
heat of a relatively low-temperature (approximately
180°C) parison.
[0004] JP H08-192457 A discloses a pipe-shaped in-
sert to be embedded into a blown pipe. The insert has a
ring-shaped annular engaging portion with an annular
projection projecting outward for mechanical engage-
ment with a blow-molded parison. EP 1 099 529 A1 dis-
closes a method of making a blown vessel into which an
insert is embedded. The insert has annular projections
projecting outward for mechanical engagement with a
blow-molded parison. US 8 220 768 B1 discloses a vi-
bration isolator inserted in an indentation formed on a
furnace riser made of a plastic material. EP 2 353 914
A1 discloses a part fixing structure and a part fixing meth-
od to a resin-made fuel tank which can firmly fix a part
to a tank wall without the need of providing a molding die
with a convex portion and a recess; the shape of a hook-
ing internal space is imparted to the resin and thereby
increases the pullout resistance of the resin and mechan-
ically couple the accessory to the tank firmly. In US
2008/0138554 A1, a main portion and a highly-weldable
layer include bearing portions integrally molded by two-
shot molding in such a way that the lower surface of the
main portion and the weld surface of the highly-weldable
layer are flush with each other and together form a flat
surface, and only the flat weld surface of the highly-weld-
able layer is welded to a fuel tank; the side surfaces of
the bearing portions, and thus corners thereof, are not
welded to the fuel tank.

Summary of Invention

Problems to be Solved by the Invention

[0005] When heat of the parison is used for welding as
in the conventional technique described in US 5 103 865
A, in order to increase the weld strength, it is conceivable
to increase the height of the ribs and/or to form a plurality
of ribs. However, when the height of the ribs is increased,
the parison is less likely to come in contact with the flange
and thus a welding failure may occur. Meanwhile, when
forming the plurality of ribs, distance intervals between
the plurality of ribs need to be large enough so that the
parison can enter between adjacent ribs. This means the
projection length of the flange needs to be increased,
which reduces flexibility of design.
[0006] In view of the foregoing, it is an object of the
present invention to provide a welding method and weld-
ing structure that increase flexibility of design and in-
crease the weld strength.

Solution to Problem

[0007] This disclosure provides a method for welding
an accessory part made of a thermoplastic resin to a
molten resin which is being molded into a tank body. The
welding method includes steps of: forming the accessory
part to include (i) an annular portion having an annular
shape and (ii) a plurality of projections each projecting
from the annual portion in a radially inward direction; and
pressing the annular portion and the projections into the
molten resin to be welded to the molten resin.
[0008] In detail, the invention achieving the above ob-
ject is defined by a method and a structure in accordance
with the independent claims.
[0009] The present invention also provides a welding
structure of a tank body made of a resin and an accessory
part made of a thermoplastic resin and welded to a wall
surface of the tank body. The accessory part includes:
an annular portion having an annular shape; and a plu-
rality of projections each projecting from the annular por-
tion in a radially inward direction. The annular portion and
the plurality of projections are welded to the wall surface.
[0010] With this structure, the plurality of projections
each projecting in a radially inward direction provide a
large area of weld to the molten resin, and thus may in-
crease the weld strength. In addition, the area of weld
may be increased without increasing the length (thick-
ness) of the annular portion in a radial direction. This may
contribute to increasing flexibility of design.
[0011] It is preferable that the welding method further
includes a step of holding the accessory part on a mold
for molding the tank body, wherein, in the step of pressing
the annular portion and the projections, the accessory
part is welded to an outer surface of the molten resin
when molding the tank body. This facilitates welding the
accessory parts to an outer wall of the tank body.
[0012] The plurality of projections each project in a ra-
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dially inward direction. With this structure, an outer pe-
riphery surface of the annular portion is made smooth.
[0013] It is preferable that the plurality of projections
are formed at equal intervals along a circumference. With
this structure, the heat of the molten resin is transferred
evenly to the projections, which allows well-balanced
welding.

Advantageous Effects of the Invention

[0014] The welding method and welding structure of
the present invention may increase flexibility of design
and increase the weld strength.

Brief Description of Drawings

[0015]

FIG. 1 is a perspective view showing a fuel tank ac-
cording to an embodiment of the present invention.
FIG. 2 is a perspective view of an accessory part
according to the present embodiment, as seen from
above obliquely.
FIG. 3 is a perspective view of the accessory part
according to the present embodiment, as seen from
below obliquely.
FIG. 4 is a cross-sectional view showing the acces-
sory part according to the present embodiment,
wherein the cross section to the left of axis C includes
a projection of the accessory part, and the cross sec-
tion to the right of axis C does not include any pro-
jection of the accessory part.
FIG. 5 is a cross-sectional view showing the acces-
sory part according to the present embodiment,
wherein the cross section includes communication
holes of the accessory part.
FIG. 6 is a cross-sectional view illustrating a holding
step of a welding method according to the present
embodiment.
FIG. 7 is a cross-sectional view illustrating a press-
in step and a molding step of the welding method
according to the present embodiment.
FIG. 8 is a diagram illustrating a welding structure
according to the present embodiment, wherein the
cross section to the left of axis C includes a projection
of the welding structure, and the cross section to the
right of axis C does not include any projection of the
welding structure.

Embodiments for Carrying out the Invention

[0016] A description is given of an embodiment of the
present invention with reference to the drawings as ap-
propriate. As shown in FIG. 1, a fuel tank 1 of the present
embodiment is mainly composed of a tank body 2, four
accessory parts 3, and a pomp attaching portion 4. The
tank body 2 is a hollow container made of resin and adapt-
ed for storing fuel.

[0017] The accessory parts 3 are welded to a first sur-
face 2A of the tank body 2. The first surface 2A is one
that faces the ground when the fuel tank 1 is attached to
a vehicle. The accessory parts 3 are clips for attaching
a protection plate for protecting outer peripheries of the
fuel tank 1 (illustration of the protection plate is omitted
in FIG. 1). The number of the accessory parts 3 in the
present embodiment is four, but not limited thereto. The
pomp attaching portion 4 is formed on a second surface
2B opposite the first surface 2A of the tank body 2. The
pomp attaching portion 4 has an opening 4a formed
therein to attach pomp.
[0018] As shown in FIG. 2, each of the accessory parts
3 in the present embodiment is composed of two mem-
bers, a first member 10 and a second member 20. As
shown in FIGS. 2 and 3, the first member 10 includes an
annular portion 11, a body portion 12, and a plurality of
projections 13. The first member 10 supports the second
member 20 and is welded to the tank body 2. The first
member 10 is integrally molded of a thermoplastic resin
(e.g., polyethylene) having a lower melting point than the
parison later described. The annular portion 11 has a
hollow cylindrical shape. The annular portion 11 has a
length (thickness) in a radial direction, which can be cho-
sen as appropriate. An example of that length is about 1
mm. The body portion 12 extends from an end portion of
the annular portion 11 in a direction toward an axis C.
[0019] As shown in FIG. 4, the body portion 12 has a
first inner periphery surface 12d centrally formed therein
and having a circular shape in a plan view, along which
a trunk portion 22 of the second member 20 is inserted
into the body portion 12. The body portion 12 has a first
bottom surface 12b that is perpendicular to the first inner
periphery surface 12d and a second bottom surface 12c
formed spaced apart from the first bottom surface 12b.
The body portion 12 further has a second inner periphery
surface 12e formed perpendicular to the first bottom sur-
face 12b and the second bottom surface 12c.
[0020] As shown in FIG. 3, each of the projections 13
projects from the annular portion 11 in a radially inward
direction and stands on the second bottom surface 12c.
The projections 13 each have a plate shape in the present
embodiment. The projections 13 are formed radially ex-
tending toward the axis C at equal intervals along a cir-
cumference of the annular portion 11. The dimensions
of the projections 13 can be selected as appropriate. As
an example, each of the projections 13 may have a thick-
ness of about 1 mm, a height of about 3 mm, and a radial
length of about 3 mm. The distance between adjacent
projections 13 may be, for example, 3 mm to 4 mm. In
the present embodiment, the thickness of the projections
13 is slightly thinner than the radial length (thickness) of
the annular portion 11.
[0021] An end surface 11a of the annular portion 11 is
flush with end surfaces 13a of the projections 13. Side
end surfaces 13c of the projections 13 are flush with the
second inner periphery surface 12e of the body portion
12. An inner periphery surface 11c of the annular portion
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11, the second bottom surface 12c of the body portion
12, and side surfaces 13b of adjacent ones of the pro-
jections 13 define recessed portions J. The recessed por-
tions J are where parison enters in the molding step de-
scribed later.
[0022] As shown in FIG. 5, the body portion 12 has
communication holes 14 formed therein that penetrate
the body portion 12 in a height direction. The communi-
cation holes 14 each have one end opened at an upper
surface 12a of the body portion 12 and have the other
end opened at the second bottom surface 12c of the body
portion 12. The communication holes 14 each function
as an air vent hole in the molding step described later.
The number of the communication holes 14 are not spe-
cifically limited. In the present embodiment, the four com-
munication holes 14 are provided.
[0023] As shown in FIGS. 2 and 3, the second member
20 includes a flange portion 21, the trunk portion 22, a
head portion 23, and a neck portion 24. The second mem-
ber 20 is for attaching a protection plate E (see FIG. 4)
thereto. The second member 20 is integrally formed of a
thermoplastic resin having a melting point lower than that
of the parison. Preferably, in the present embodiment,
the second member 20 is made of a material having a
higher melting point than the first member 10 and having
a higher rigidity than the first member 10 (e.g., Nylon
PA66-GF), to provide the function of attaching the pro-
tection plate E thereto.
[0024] The flange portion 21 has a ring shape and ex-
tends laterally from an outer periphery surface of the trunk
portion 22. A lower surface 21b of the flange portion 21
is flush with a lower surface 22b of the trunk portion 22.
The trunk portion 22 has a substantially hollow cylindrical
shape. The trunk portion 22 has a recessed portion 25
formed therein having a frustum shape. The head portion
23 is formed apart from the trunk portion 22. The head
portion 23 has a substantially cylindrical shape. The trunk
portion 22 and the head portion 23 have the same outer
diameter. The neck portion 24 is formed between the
trunk portion 22 and the head portion 23. The neck portion
24 has an outer diameter smaller than the outer diameter
of the trunk portion 22 and the head portion 23. A ring-
shaped holding clip F is attached to the neck portion 24
to firmly hold the protection plate E between the holding
clip F and the first member 10. Alternatively, the holding
clip F may be omitted and the protection plate E may be
directly fixed to the neck portion 24.
[0025] The second member 20 is pressed into the first
member 10 to integrate the second member 20 with the
first member 10. Specifically, an outer periphery surface
22a of the trunk portion 22, an upper surface 21a of the
flange portion 21, and an end surface 21c of the flange
portion 21 respectively abut against the first inner periph-
ery surface 12d, the first bottom surface 12b, and the
second inner periphery surface 12e of the first member
10, and thereby the second member 20 is integrated with
the first member 10.
[0026] In the present embodiment, the accessory parts

3 each are composed of two members, but are not limited
thereto. The accessory parts 3 each may be composed
of a single member or three or more members. Also in
those cases, a portion having an annular portion and pro-
jections may be formed to have a lower melting point
than other portions to facilitate the melting of the annular
portion and the projections.
[0027] Next, a description is given of a welding method
(welding structure) according to the present embodi-
ment. In the welding method according to the present
embodiment, a holding step, a parison placing step, a
press-in step, and a molding step are carried out. As
shown in FIG. 6, the holding step makes molds K, K hold
accessory parts 3. The molds K are used to mold the
tank body 2. The molds K have a plurality of through-
holes Ka formed therein that connect molding surfaces
Kb with the outside. The through-holes Ka are flow chan-
nels for performing vacuum suction to draw parisons P.
The molding surface Kb of one of the molds K has
grooves Kc formed thereon to hold the accessory parts
3. When the accessory parts 3 are placed in the grooves
Kc, the end surfaces 11a and 13a of each of the acces-
sory parts 3 slightly project from the molding surface Kb
of the mold K.
[0028] The parison placing step places parisons P, P
(molten resin) between the molds K using a transporter
D. The parison P is formed using a thermoplastic resin
as a base material, and have a multi-layer structure in-
cluding a barrier layer. The parisons P are provided in
sheets in the present embodiment, but may be provided
in a hollow cylindrical shape.
[0029] The press-in step and the molding step are car-
ried out at substantially the same time in the present em-
bodiment. As shown in FIG. 7, in the press-in step and
the molding step, the accessory parts 3 are pressed into
an outer surface of the parison P, and at the same time
the tank body 2 is molded. In the press-in step and the
molding step, the molds K are clamped, and then vacuum
suction is applied to the molds K via the through-holes
Ka, to transfer the parisons P to the molding surfaces
Kb. After that, the tank body 2 is demolded from the molds
K to be extracted.
[0030] In the press-in step, as shown in FIGS. 3 and
8, the vacuum suction causes the parison P to enter each
of the recessed portions J of the accessory parts 3, and
the first member 10 and the second member 20 partially
melt and weld to the parison P by the heat (approximately
180°C) of the parison P. When the parison P enters the
recessed portions J, air is discharged via the communi-
cation holes 14 to the outside. When the vacuum suction
causes the parison P to enter the first member 10, the
end surface 11a, an outer periphery surface 11b, and the
inner periphery surface 11c of the annular portion 11
come in contact with and weld to the parison P. Further,
the end surface 13a, the side surfaces 13b, and the side
end surface 13c of each of the projections 13 and the
second bottom surface 12c come in contact with and weld
to the parison P. Furthermore, the lower surface 21b of
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the flange portion 21 and the lower surface 22b of the
trunk portion 22 of the second member 20 come in con-
tact with and weld to the parison P.
[0031] According to the above-described welding
method and welding structure, the plurality of projections
13 each projecting from the annular portion 11 in a radial
direction provide a large area of weld to the parison P,
and thus increase the weld strength. In addition, the area
of weld can be increased without increasing the length
(thickness) of the annular portion 11 in a radial direction.
This contributes to increasing flexibility of design.
[0032] When welding the accessory parts 3 to the tank
body 2, the portion of each accessory part 3 that most
contributes to the weld strength (i.e., the most melted
portion) is a portion that first comes in contact with the
parison P. The heat in the parisons P tends to concentrate
in an edge portion defined by planes rather than in a flat
surface. Accordingly, the shape of the portion of the ac-
cessory part 3 that first comes in contact with the parison
P is a major consideration. In addition, when the acces-
sory parts 3 are to be welded to the parison P only by
the heat of the parison P as in the present embodiment,
the welding needs to be completed with a limited amount
of heat in the parison P. Therefore the portion of the ac-
cessory part 3 that first comes in contact with the parison
P is particularly important.
[0033] If the portion of the accessory part 3 that first
comes in contact with the parison P is simply a surface
having a large area, the heat transferred is dissipated
over the surface, in which case the surface may not be
sufficiently melted due to the limited amount of heat in
the parison P. As a result, the desired weld strength may
not be obtained. In view of this, in the present embodi-
ment, the annular portion 11 is structured such that the
plurality of projections 13 are radially provided (the re-
cessed portions J are each formed between correspond-
ing adjacent ones of projections 13). With this structure,
the end surfaces 11a and 13a, which first come in contact
with the parison P, are provided with many edges (cor-
ners) Q (see FIG. 3) defined by surfaces including the
end surfaces 11a and 13a.
[0034] Accordingly, as the heat of the parison P is con-
centrated to the end surfaces 11a and 13b as well as the
edges Q defined by surfaces including the surfaces 11a
and 13a, these end surfaces 11a and 13b as well as
edges Q largely melt to contribute to the weld strength.
Further, the parison P comes in contact with and welds
to: the outer periphery surface 11b and the inner periph-
ery surface 11c of the annular portion 11; the side sur-
faces 13b and the side end surfaces 13c of the projec-
tions 13; the second bottom surface 12c; and the lower
surfaces 21b and 22b of the second member 20. That
means the area of weld is increased in a height direction
of the annular portion 11 and the projections 13. As un-
derstood from the above, according to the present em-
bodiment, even only the heat in the parison P can provide
increased weld strength.
[0035] According to the present embodiment, the ac-

cessory parts 3 are held on the molds K, and are welded
to an outer surface of the parison P when molding the
tank body 2, which facilitates welding of the accessory
parts 3 to an outer wall surface of the tank body 2. In
addition, the outer periphery surface 11b of the annular
portion 11 is made smooth by configuring the plurality of
projections 13 to project in radially inward directions as
in the present embodiment. In addition, as the plurality
of projections 13 are formed at equal intervals along a
circumference, the heat of the parison P is transferred
evenly to the projections 13, which allows well-balanced
welding.
[0036] According to the present embodiment, as the
communication holes 14 allow air in the accessory parts
3 to be discharged to the outside of the accessory parts
3, which prevents air pockets from developing between
the parison P and the accessory parts 3 and thus increas-
es the moldability.
[0037] While a description has been given of an em-
bodiment of the present invention, design modifications
can be made appropriately to the embodiment without
departing from the scope of the present invention. In the
present embodiment, the projections 13 each have a
plate shape. Instead, projections may each be formed to
have a column shape, for example. Alternatively, the pro-
jections may each be formed to have a pyramid shape
or a conical shape. When the projections each have a
pyramid shape or a conical shape, the sharpened por-
tions of them is likely to melt. In the present embodiment,
the projections 13 project from the annular portion 11 in
radially inward directions.
[0038] In the present embodiment, vacuum-molding is
used in the molding step. However, blow molding or in-
jection molding may be used instead. In the present em-
bodiment, the accessory parts 3 are welded to the outer
wall surface of the tank body 2 (i.e., outer surface of the
parison P). In the present embodiment, clips for attaching
the protection plate E are exemplified as the accessory
parts 3, but the accessory parts 3 are not limited thereto.
The accessory parts 3 may be various parts welded to
the tank body 2, examples of which include valves and
fuel wave-eliminating members. The dimensions pre-
sented in the embodiment are merely examples and are
not intended to limit the scope of the present invention.

Reference Signs List

[0039]

1 fuel tank
2 tank body
3 accessory part
4 pomp attaching portion
10 first member
11 annular portion
11a end surface
12 body portion
13 projection
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13a end surface
20 second member
K mold

Claims

1. A method for welding an accessory part (3) made of
a thermoplastic resin to a parison made of a molten
resin (P) being molded into a tank body (2),
the method comprising steps of:

- forming the accessory part (3) to include:

(i) an annular portion (11) having an annular
shape and
the method being characterized in
forming the accessory part (3) to further in-
clude
(ii) a plurality of projections (13) each pro-
jecting from the annual portion (11) in a ra-
dially inward direction;
the method further comprising the steps of

- holding the accessory part (3) on a mold and
welding the accessory part (3) to an outer sur-
face of the parison when molding the tank body
(2) and pressing the annular portion (11) and
the projections (13) into the molten resin (P) to
be welded to the molten resin (P).

2. A welding structure of a tank (2) body made of a resin
and an accessory part (3) made of a thermoplastic
resin and welded to a wall surface of the tank body
manufactured by the method of claim 1, wherein the
accessory part comprises:

- an annular portion having an annular shape
(11); and
- a plurality of projections (13) each projecting
from the annular portion in a radially inward di-
rection,

and the annular portion and the plurality of projec-
tions are welded to the wall surface.

3. The welding structure of claim 2, wherein the plurality
of projections are provided at equal intervals along
a circumference.

Patentansprüche

1. Verfahren zum Schweißen eines Zubehörteils (3),
welches aus einem thermoplastischen Harz herge-
stellt ist, an einen Rohling, welcher aus einem ge-
schmolzenen Harz (P) hergestellt ist, welche zu ei-
nem Behälterkörper (2) geformt werden, wobei das

Verfahren die folgenden Schritte umfasst:

- Ausbilden des Zubehörteils (3), sodass es Fol-
gendes aufweist:

(i) einen ringförmigen Abschnitt (11), wel-
cher eine Ringform aufweist, und

wobei das Verfahren gekennzeichnet ist
durch
- Herstellen des Zubehörteils (3), sodass es fer-
ner Folgendes aufweist:
(ii) eine Vielzahl von Vorsprüngen (13), die je-
weils in einer radialen Richtung nach innen aus
dem ringförmigen Abschnitt (11) ragen;

wobei das Verfahren ferner die folgenden Schritte
umfasst:

- Halten des Zubehörteils (3) auf einer Form und
Schweißen des Zubehörteils (3) an eine Außen-
fläche des Rohlings beim Formen des Behälter-
körpers (2) und Pressen des ringförmigen Ab-
schnitts (11) und der Vorsprünge (13) in das ge-
schmolzene Harz (P), um an das geschmolzene
Harz (P) geschweißt zu werden.

2. Schweißstruktur eines Behälterkörpers (2), der aus
einem Harz hergestellt ist, und eines Zubehörteils
(3), das aus einem thermoplastischen Harz herge-
stellt ist und an eine Wandfläche des Behälterkör-
pers, der mit dem Verfahren aus Anspruch 1 herge-
stellt wird, geschweißt ist, wobei das Zubehörteil Fol-
gendes umfasst:

- einen ringförmigen Abschnitt, der eine Ring-
form (11) aufweist; und
- eine Vielzahl von Vorsprüngen (13), die jeweils
in einer radialen Richtung nach innen aus dem
ringförmigen Abschnitt ragen, und wobei der
ringförmige Abschnitt und die Vielzahl von Vor-
sprüngen an die Wandfläche geschweißt sind.

3. Schweißstruktur nach Anspruch 2, wobei die Viel-
zahl von Vorsprüngen in gleichen Abständen ent-
lang eines Umfangs bereitgestellt ist.

Revendications

1. Procédé de soudage d’une pièce accessoire (3)
constituée d’une résine thermoplastique sur une pa-
raison constituée d’une résine fondue (P) qui est
moulée en un corps de réservoir (2),
le procédé comprenant les étapes consistant à :

- formation de la pièce accessoire (3) pour
inclure :
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(i) une portion annulaire (11) ayant une for-
me annulaire et
le procédé étant caractérisé en ce que
la formation de la pièce accessoire (3) inclut
en outre
(ii) une pluralité de saillies (13) chacune en
saillie depuis la portion annulaire (11) dans
une direction radialement vers l’intérieur ;
le procédé comprenant en outre les étapes
de

- maintien de la pièce accessoire (3) sur un mou-
le et soudage de la pièce accessoire (3) sur une
surface externe de la paraison lors du moulage
du corps de réservoir (2) et pressage de la por-
tion annulaire (11) et des saillies (13) dans la
résine fondue (P) pour être soudée sur la résine
fondue (P).

2. Structure de soudage d’un corps de réservoir (2)
constitué d’une résine et d’une pièce accessoire (3)
constituée d’une résine thermoplastique et soudée
sur une surface de paroi du corps de réservoir fabri-
qué par le procédé de la revendication 1, dans la-
quelle la pièce accessoire comprend :

- une portion annulaire ayant une forme annu-
laire (11) ; et
- une pluralité de saillies (13) chacune en saillie
depuis la portion annulaire dans une direction
radialement vers l’intérieur,

et la portion annulaire et la pluralité de saillies sont
soudées sur la surface de paroi.

3. Structure de soudage selon la revendication 2, dans
laquelle la pluralité de saillies sont prévues à des
intervalles égaux le long d’une circonférence.
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