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(54) RESONATOR

(57) Provided is a resonator made of synthetic resin
provided in an intake path of an engine. An air chamber
forming the resonator is formed by melt-welding a cir-
cumferential wall portion of a first box forming body and
a circumferential wall portion of a second box forming
body, while abutting the circumferential wall portions
against each other, the first box forming body including
a bottom surface portion and the circumferential wall por-
tion surrounding the bottom surface portion, and the sec-
ond box forming body including a bottom surface portion
and the circumferential wall portion surrounding the bot-
tom surface portion. A circumferential groove is formed
on an upper end portion of the circumferential wall portion
of the first box forming body, and a circumferential pro-
trusion is formed in an upper end portion of the circum-
ferential wall portion of the second box forming body, the
circumferential protrusion being melt-welded to a groove
bottom of the circumferential groove by being received
in the circumferential groove during abutment. An upper
end surface between an outer wall surface in the circum-
ferential wall portion of the first box forming body and the
circumferential groove is located above the upper end
surface between the inner wall surface and the circum-
ferential groove.
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Description

Technical Field

[0001] The present invention relates to an improve-
ment of a resonator that is provided in an intake path of
an engine and forms a part of the intake path.

Background Art

[0002] There have been resonators formed by welding
flanges formed in open end portions of a pair of container
members to each other (see Patent Literature 1). In such
resonators, it is understood that a protrusion formed in
one flange of the pair of the container members is re-
ceived in a groove formed in the other flange of the pair
of container members, and is melted for melt-welding.
However, in the melt-welding in which the protrusion is
simply received in the groove, there is no guarantee that
the leakage of the molten resin to the outside of a welding
position, in particular, the leakage to the outside of the
resonator is suppressed, and such a leakage becomes
a factor of a decrease in welding strength.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent No.
3276517

Summary of Invention

Technical Problem

[0004] A main object to be achieved by the invention
is to provide a resonator made of synthetic resin to be
suitably formed by melt-welding of two box forming bod-
ies.

Solution to Problem

[0005] In order to achieve the above object, the inven-
tion provides a resonator made of synthetic resin provid-
ed in an intake path of an engine,
wherein an air chamber forming the resonator is formed
by melt-welding a circumferential wall portion of a first
box forming body and a circumferential wall portion of a
second box forming body, while abutting the circumfer-
ential wall portions against each other, the first box form-
ing body including a bottom surface portion and the cir-
cumferential wall portion surrounding the bottom surface
portion, and the second box forming body including a
bottom surface portion and the circumferential wall por-
tion surrounding the bottom surface portion,
a circumferential groove is formed on an upper end por-
tion of the circumferential wall portion of the first box form-
ing body, and a circumferential protrusion is formed in

an upper end portion of the circumferential wall portion
of the second box forming body, the circumferential pro-
trusion being melt-welded to a groove bottom of the cir-
cumferential groove by being received in the circumfer-
ential groove during abutting, and
an upper end surface between an outer wall surface in
the circumferential wall portion of the first box forming
body and the circumferential groove is located above the
upper end surface between an inner wall surface and the
circumferential groove.
[0006] According to such a configuration, at the time
of melt-welding, the circumferential wall portion of the
first box forming body and the circumferential wall portion
of the second box forming body can abut against each
other so as not to generate a gap between the outer wall
surfaces thereof, and it is possible to effectively prevent
a situation in which a molten resin caused by such melt-
welding leaks to the outside of the resonator and causes
burrs.
[0007] If the circumferential groove of the first box form-
ing body is assumed to have the deepest portion on one
groove wall side wall located inside the first box forming
body, and have an inclined bottom surface that makes
the circumferential groove shallow as it goes toward the
other groove wall between the deepest portion and the
other circumferential groove, it is possible to perform the
welding in such a manner that the molten resin caused
by the melt-welding is induced to the inside of the first
box forming body, that is, to the inside of the air chamber
of the resonator to be generated by such an inclined bot-
tom surface, and it is possible to more effectively prevent
the leakage of the molten resin to the outside of such a
resonator.
[0008] Furthermore, when the circumferential wall of
the first box forming body and the circumferential wall of
the second box forming body abut against each other, a
gap may be formed between the circumferential protru-
sion and one groove wall located inside the first box form-
ing body in the circumferential groove. In this way, the
welding can be performed while keeping the molten resin
caused by the welding in the gap, and it is possible to
firmly weld the first box forming body and the second box
forming body in the upper end portion of the circumfer-
ential wall portion, while preventing the leakage of the
molten resin to the outside of the resonator.
[0009] Furthermore, a distance between the inner wall
surface in the circumferential wall portion of the first box
forming body and the circumferential groove may be
smaller than a distance between the outer wall surface
and the circumferential groove. In such a case, it is pos-
sible to set the inside and outside dimensions of the upper
end portion to the minimum requirements, while ensuring
high strength of the portion that is located outside the
resonator in the upper end portion of the circumferential
wall portion of the first box forming body.
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Advantageous Effects of Invention

[0010] According to the invention, it is possible to suit-
ably form a resonator made of a synthetic resin by the
melt-welding of the two box forming bodies.

Brief Description of Drawings

[0011]

Fig. 1 is a perspective view of a resonator according
to an embodiment of the invention.
Fig. 2 is a cross-sectional view taken along line A-A
in Fig. 1.
Fig. 3 is a perspective view illustrating a state in
which a first box forming body and a second box
forming body which form the resonator are separated
from each other.
Fig. 4 is a plan configuration view illustrating the res-
onator and a slider of a jig used to produce the res-
onator.
Fig. 5 is a cross-sectional view taken along line B-B
in Fig. 4.
Fig. 6 is a cross-sectional configuration view of main
parts illustrating a state immediately before the first
box forming body and the second box forming body
that form the resonator are melt-welded to each oth-
er.
Fig. 7 is a cross-sectional configuration view of main
parts illustrating a state immediately after the first
box forming body and the second box forming body
that form the resonator are melt-welded to each oth-
er.

Description of Embodiments

[0012] Hereinafter, an exemplary embodiment of the
invention will be described with reference to Figs. 1 to 7.
A resonator R according to this embodiment forms a part
of an intake path provided in the intake path of the engine.
In the illustrated example, the resonator R has a structure
that is disposed between a canister and an intake man-
ifold in the intake path.
[0013] Such a resonator R has an air chamber 1 and
a tube portion 2 communicating therewith. The air cham-
ber 1 is formed by a flat box-like body 3. The tube portion
2 includes a main pipe 2a that is integrally connected to
one of wide surfaces 3a of the box-like body 3 at one
tube end and communicates with the air chamber 1, and
a branched pipe 2b that is integrally connected to the
main pipe 2a at one tube end between one tube end and
the other tube end of the main pipe 2a and communicates
with the main pipe 2a. The resonator R is configured to
form a part of the intake path, by connecting the other
tube end of the main pipe 2a to one configuration tube
(not illustrated) of the intake path, and connecting the
other tube end of the branched pipe 2b to the other con-
figuration tube (not illustrated) of the intake path tube.

[0014] The box-like body 3 having the interior formed
as the air chamber 1 is formed by a combination of a first
box forming body 4 and a second box forming body 5.
More specifically, the box-like body 3 is formed by weld-
ing a circumferential wall portion 4b of the first box form-
ing body 4, and a circumferential wall portion 5b of the
second box forming body 5, while abutting the circum-
ferential wall portions against each other. The first box
forming body 4 includes a bottom surface portion 4a, and
the circumferential wall portion 4b surrounding the bot-
tom surface portion 4a. The second box forming body 5
includes a bottom surface portion 5a, and the circumfer-
ential wall portion 5b surrounding the bottom surface por-
tion 5a.
[0015] In the illustrated example, the box-like body 3
has two wide surfaces 3a, 3a, and a narrow side surface
3b extending between the two wide surfaces 3a, 3a. The
wide surfaces 3a of the box-like body 3 are formed by
the bottom surface portions 4a, 5a of the first box forming
body 4 and the second box forming body 5, and the nar-
row side surface 3b of the box-like body 3 is formed by
the circumferential wall portions 4b, 5b of the first box
forming body 4 and the second box forming body 5.
[0016] A circumferential groove 41 is formed in an up-
per end portion 40 of the circumferential wall portion 4b
of the first box forming body 4, and a circumferential pro-
trusion 51 is formed in an upper end portion 50 of the
circumferential wall portion 5b of the second box forming
body 5. The circumferential protrusion 51 is received in
the circumferential groove 41 and is melt-welded to a
groove bottom 41e of the circumferential groove 41 dur-
ing the abutment.
[0017] In the illustrated example, both the first box
forming body 4 and the second box forming body 5 have
flange portions 42 and 52 projecting outward at the upper
end portions 40 and 50 of the circumferential wall portions
4b and 5b. Moreover, in the first box forming body 4, the
circumferential groove 41 is formed in an engraved shape
on the upper end surface 45 located between an outer
wall surface 43 of the circumferential wall portion 4b
formed by the flange portions 42 and the inner wall sur-
face 44 of the circumferential wall portion 4b. Further-
more, in the second box forming body 5, the circumfer-
ential protrusion 51 is projected from an upper end sur-
face 55 located between an outer wall surface 53 of the
circumferential wall portion 5b formed by the flange por-
tion 52 and an inner wall surface 54 of the circumferential
wall portion 5b.
[0018] Moreover, in the embodiment, the upper end
surface 45b located between the outer wall surface 43
of the circumferential wall portion 4b of the first box form-
ing body 4 and the circumferential groove 41 is located
above the upper end surface 45a located between the
inner wall surface and the circumferential groove 41 (Fig.
7).
[0019] Thus, in the embodiment, during melt-welding,
the circumferential wall portion 4b of the first box forming
body 4 and the circumferential wall portion 5b of the sec-
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ond box forming body 5 can abut against each other with-
out generating a gap between the outer wall surfaces 43
and 53, and it is possible to effectively prevent a situation
in which the molten resin caused by such melt-welding
leaks to the outside of the resonator R and causes burrs.
[0020] In this embodiment, the tube portion 2 is pro-
vided in the first box forming body 4. Moreover, the melt-
welding is performed in such a manner that after the first
box forming body 4 is supported on a jig with the tube
portion 2 facing downward, the second box forming body
5 is lowered on the first box forming body 4. The jig in-
cludes a receiving member S provided with a pressure
welding portion Sa for the outer wall surface 43 of the
circumferential wall portion 4b of the first box forming
body 4, and the first box forming body 4 is supported by
being pressed by the four receiving members S ... S
(Figs. 4 and 5). After the welding is finished, the receiving
members S slide, and the suppression of the first box
forming body 4 is released. The melt-welding is per-
formed by melting the protruding end side of the circum-
ferential protrusion 51 using the known welding methods
such as ultrasonic welding.
[0021] Furthermore, in the embodiment, the circumfer-
ential groove 41 of the first box forming body 4 has a
deepest portion 41c on one groove wall 41a side located
inside the first box forming body 4, and has an inclined
bottom surface 41d that makes the circumferential
groove 41 shallow as it goes toward the other groove
wall 41b between the deepest portion 41c and the other
groove wall 41b. That is, the groove bottom 41e of the
circumferential groove 41 is formed by the deepest por-
tion 41c and the inclined bottom surface 41d.
[0022] Specifically, in the illustrated example, the cir-
cumferential groove 41 forms the groove bottom 41e in
the deepest portion 41c as a horizontal plane in a direc-
tion perpendicular to the inner wall surface 44, and forms
the groove bottom 41e between the deepest portion 41c
and the other groove wall 41b as the inclined bottom sur-
face 41d. Moreover, the circumferential protrusion 51 is
adapted to be melt-welded by being pressed against the
inclined bottom surface 41d (Figs. 6 and 7 / the welding
position is indicated by reference numeral 41f in Fig. 7).
[0023] Thus, in the embodiment, the welding can be
performed in such a manner that the molten resin caused
by the welding is induced to the inside of the first box
forming body 4, that is, to the inside of the air chamber
1 of the resonator R to be generated by the inclined bot-
tom surface 41d, and it is possible to more effectively
prevent the leakage of the molten resin to the outside of
such a resonator R.
[0024] In addition, in the embodiment, when the cir-
cumferential wall portion 4b of the first box forming body
4 and the circumferential wall portion 5b of the second
box forming body 5 abut against each other, a gap x is
formed between the circumferential protrusion 51 and
one groove wall 41a located inside the first box forming
body 4 in the circumferential groove 41 (Fig. 7).
[0025] Thus, in this embodiment, it is possible to per-

form the melt-welding while keeping the molten resin
caused by the melt-welding in the gap x, and it is possible
to firmly melt-weld the first box forming body 4 and the
second box forming body 5 in the upper end portions 40
and 50 of the circumferential wall portions 4b and 5b,
while preventing the leaking of the molten resin to the
outside of the resonator R.
[0026] In addition, in the embodiment, a distance y be-
tween the inner wall surface 44 in the circumferential wall
portion 4b of the first box forming body 4 and the circum-
ferential groove 41 is smaller than a distance y’ between
the outer wall surface 43 and the circumferential groove
41 (Fig. 6).
[0027] Thus, in the embodiment, the inside and outside
dimensions of the upper end portion 40 is set to the min-
imum requirement, while ensuring high strength of the
portion that is located outside the resonator R in the upper
end portion 40 of the circumferential wall portion 4b of
the first box forming body 4.
[0028] The entire contents of the specification, claims,
drawings and abstract of Japanese patent application
No. 2011-110449 filed on May 17, 2011 are cited here,
and are incorporated as disclosure of the specification
of the invention.

Claims

1. A resonator made of a synthetic resin provided in an
intake path of an engine,
wherein an air chamber forming the resonator is
formed by melt-welding a circumferential wall portion
of a first box forming body and a circumferential wall
portion of a second box forming body, while abutting
the circumferential wall portions against each other,
the first box forming body including a bottom surface
portion and the circumferential wall portion surround-
ing the bottom surface portion, and the second box
forming body including a bottom surface portion and
the circumferential wall portion surrounding the bot-
tom surface portion,
a circumferential groove is formed on an upper end
portion of the circumferential wall portion of the first
box forming body, and a circumferential protrusion
is formed in an upper end portion of the circumfer-
ential wall portion of the second box forming body,
the circumferential protrusion being melt-welded to
a groove bottom of the circumferential groove by be-
ing received in the circumferential groove during
abutment, and
an upper end surface between an outer wall surface
in the circumferential wall portion of the first box form-
ing body and the circumferential groove is located
above the upper end surface between an inner wall
surface and the circumferential groove.

2. The resonator according to claim 1, wherein the cir-
cumferential groove of the first box forming body has
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a deepest portion on one groove wall side located
inside the first box forming body, and has an inclined
bottom surface that makes the circumferential
groove shallow as it goes toward the other groove
wall between the deepest portion and another
groove wall.

3. The resonator according to claim 1 or 2, wherein
when the circumferential wall of the first box forming
body and the circumferential wall of the second box
forming body abut against each other, a gap is
formed between the circumferential protrusion and
one groove wall located inside the first box forming
body in the circumferential groove.

4. The resonator according to any one of claims 1 to 3,
wherein a distance between the inner wall surface
in the circumferential wall portion of the first box form-
ing body and the circumferential groove is smaller
than a distance between the outer wall surface and
the circumferential groove thereof.
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