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(54) SCROLL TYPE FLUID MACHINE

(57) A scroll type fluid machine (1) includes piping
(40). The piping (40) has a boss (36) fitted into a through
hole (4a) from outside of a hermetic container (4) and
forming a joint (42) in cooperation with the hermetic con-
tainer (4) to seal up the through hole (4a), an internal
pipe (38) inserted through the boss (36) into a scroll unit
(12) and made of a copper-plated, iron-based material,

and an external pipe (8) inserted into the internal pipe
(38) and projecting from the boss (36) to the outside of
the hermetic container (4). The external pipe (8) is made
of a copper-based material. The boss (36) is made of a
copper-plated, iron-based material and has an iron-ex-
posed region (48) where the iron-based material is ex-
posed and where the joint (42) is formed.
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Description
Technical Field

[0001] The presentinvention relates to scroll type fluid
machines, and more particularly, to a scroll type fluid ma-
chine suited for use in a refrigerating and air-conditioning
system or in a heat pump water heater system.

Background Art

[0002] This type of scroll fluid machine, for example,
a hermetic scroll compressor comprises a scroll unit ac-
commodated in a hermetic container and driven by an
electric motor to perform a series of processes including
suction, compression and discharge of a refrigerant, and
suction piping for supplying the refrigerant to the scroll
unit from of the hermetic container.

[0003] The suction piping includes a suction pipe of
copper, and a connection pipe and an outer pipe, both
made of copper-plated steel.

[0004] The connection pipe has an outer end which is
located outside of the hermetic container and into which
the suction pipe is inserted, and an inner end which is
located inside the hermetic container and connected to
the scroll unit.

[0005] The outer pipe has an outer end into which the
suction pipe and the connection pipe are inserted, an
inner end fixed to the hermetic container.

[0006] Japanese Patent No. 3783346, for example,
discloses a technique wherein the outer end of the con-
nection pipe and the inner and outer ends of the outer
pipe are enlarged ion diameter by burring such that the
copper-plated inner peripheral surface of the connection
pipe fitted around the suction pipe and that of the outer
pipe fitted around the connection pipe are partly exposed,
to permit the exposed copper-plated portions to be si-
multaneously joined to the suction pipe by copper braz-
ing.

[0007] The patent document also discloses a tech-
nique wherein, when the outer pipe is joined to the her-
metic container by resistance welding, the copper coating
plated on the inner peripheral surface of the outer pipe
is caused to peel off in the vicinity of the inner end of the
pipe due to the electric current flowing during the resist-
ance welding, thus omitting the removal of the flux from
inside the hermetic container, which is otherwise required
after the outer pipe is brazed to the hermetic container,
and thereby preventing corrosion attributable to the re-
sidual flux in the hermetic container.

[0008] In the conventional techniques disclosed in the
patent document, however, the pipes are each obtained
by first plating a metallic material with copper, and then
cutting and forming the copper-plated material into
shape. It is therefore essential that the connection pipe
and the outer pipe should be subjected to burring in order
to form burrs to be brazed to the suction pipe, which en-
tails increase in the cost of working the suction piping.
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[0009] Also, inthe above conventional techniques, the
copper coating plated on the inner peripheral surface of
the outer pipe is made to peel off in the vicinity of the
inner end of the pipe due to the current that is passed to
join the outer pipe to the hermetic container by resistance
welding. It is therefore necessary that, with the welding
electrode immovably pressed against a portion to be
welded, high current should be supplied to the welding
portion, as stated in the patent document. This, however,
entails increase in the consumption of electric power by
the welding operation, and also since the cost of securing
safety of the welding operation increases, a problem aris-
es in that the cost of working the suction piping further
increases.

[0010] In the conventional techniques, moreover, the
outer pipe is also subjected to burring so that the flow of
high current may be concentrated at the welding portion.
Because of the burr of the outer pipe, however, the outer
pipe must be inserted from inside the hermetic container
and also the welding must be performed on the inner side
of the hermetic container. This lowers the assembling
efficiency and welding efficiency of the suction piping,
possibly entailing further increase in the cost of working
the suction pipe.

Disclosure of the Invention

[0011] The present invention was created in view of
the above circumstances, and an object thereof is to pro-
vide a scroll type fluid machine of which the piping can
be worked at significantly low cost and also can be joined
to a hermetic container by resistance welding.

[0012] To achieve the object, the present invention
provides a scroll type fluid machine comprising: a her-
metic container made of an iron-based material; a scroll
unit accommodated in the hermetic container and driven
by an electric motor to perform a series of processes from
suction to discharge of a working fluid; and piping con-
figured to allow the working fluid to flow from outside of
the hermetic container to the scroll unit or vice versa
through a through hole formed through the hermetic con-
tainer, wherein the piping includes a boss fitted into the
through hole from outside of the hermetic container and
forming a joint in cooperation with the hermetic container
to seal up the through hole, an internal pipe inserted
through the boss into the scroll unitand made of a copper-
plated, iron-based material, and an external pipe inserted
into the internal pipe and projecting from the boss to the
outside of the hermetic container, the external pipe being
made of a copper-based material, and wherein the boss
is made of a copper-plated, iron-based material and has
an iron-exposed region where the iron-based material is
exposed and where the joint is formed.

[0013] In the above scroll type fluid machine, it is un-
necessary to carry out removal of flux from within the
hermetic container, which is required in cases where the
jointis formed by brazing, and thus itis possible to reliably
prevent corrosion attributable to the residual flux in the
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hermetic container.

[0014] Further, the boss has the iron-exposed region
formed beforehand. Accordingly, during the welding op-
eration, it is unnecessary to supply high current to the
boss in order to remove the copper coating, so that the
consumption of electric power by the welding operation
can be reduced and safety enhanced, improving the as-
sembling efficiency of the piping and also reducing the
of working the piping.

[0015] Preferably, in the above scroll type fluid ma-
chine, the joint is formed at a junction between an outer
surface of the hermetic container and an outer peripheral
surface of the boss.

[0016] This structure permits the boss to be fitted from
outside of the hermetic container and also allows the
welding operation to be performed from the outer side of
the hermetic container to form the joint, thus further im-
proving the assembling efficiency of the piping and re-
ducing the of working the piping.

[0017] Preferably, in the above scroll type fluid ma-
chine, each of the boss and the internal pipe is obtained
by forming the iron-based material into shape and then
subjecting the shaped material to a copper plating proc-
ess, and an end face of the boss located opposite the
joint is positioned substantially flush with an end face of
the internal pipe located outside of the hermetic contain-
er.

[0018] In this case, the boss and the internal pipe be
collectively joined, at their copper-plated end faces, to
the copper-based external pipe by copper brazing, with-
out the need to perform complicated working or machin-
ing on the boss and the internal pipe, making it possible
to further reduce the of working the piping.

[0019] Preferably, in the above scroll type fluid ma-
chine, a region of the boss is masked prior to the copper
plating process, to form the iron-exposed region.
[0020] The iron-exposed region of the boss can be
formed with ease, whereby the of working the piping can
be further cut down.

[0021] Preferably, in the above scroll type fluid ma-
chine, the bossis subjected to the copper plating process,
and after the copper plating process, copper coating is
removed from a region of the boss to form the iron-ex-
posed region.

[0022] In this case, the welding range for forming the
joint can be finely adjusted in accordance with a dimen-
sional error of the boss fitted the through hole, making if
possible to further reduce the of working the piping.

Brief Description of the Drawings
[0023]

FIG. 1 is a longitudinal sectional view of a principal
part of a hermetic scroll compressor according to
one embodiment of the present invention;

Fig. 2 is an enlarged longitudinal sectional view of
suction piping shown in FIG. 1; and
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FIG. 3isalongitudinal sectional view showing details
of a boss in FIG. 2.

Best Mode of Carrying out the Invention

[0024] An embodiment of the present invention will be
described below with reference to the accompanying
drawings.

[0025] FIG. 1 illustrates a principal part of a hermetic
scroll compressor as an example of a scroll type fluid
machine according to the embodiment.

[0026] The compressor 1 is incorporated into a refrig-
eration circuit of a refrigerating and air-conditioning sys-
tem, heat pump hot water system or the like. The refrig-
eration circuit has a path through which a carbon dioxide
refrigerant (hereinafter referred to as refrigerant) is cir-
culated as a working fluid, and the compressor 1 sucks
in the refrigerant from the path and discharges the com-
pressed refrigerant into the path.

[0027] The compressor 1 includes a hermetic contain-
er 2 made of an iron-based metallic material (iron-based
material). The hermetic container 2 has a cylindrical bar-
rel 4 opening at opposite ends, and an upper lid 6 and a
lower lid, not shown, hermetically fitted in the upper and
lower open ends, respectively, of the barrel 4, whereby
the interior of the barrel 4 is hermetically sealed. A dis-
charge pressure of the refrigerant prevails in the interior
of the barrel 4. A suction pipe (external pipe) 8 is con-
nected to an appropriate portion of the barrel 4 to intro-
duce the refrigerant from the refrigeration circuit into the
barrel 4. A discharge pipe 10 is connected to an appro-
priate portion of the upper lid 6 to discharge the com-
pressed refrigerant from inside the hermetic container 2
to the refrigeration circuit. The suction and discharge
pipes 8 and 10 are each a copper pipe made of a copper-
based metallic material (copper-based material).
[0028] The barrel 4 accommodates a scroll unit 12 and
an electrically driven motor (electric motor), not shown,
arranged below the scroll unit 12 for driving the unit 12
through a rotary shaft 14.

[0029] The scroll unit 12 comprises a movable scroll
16 and a fixed scroll 18, and spiral wraps protrude inte-
grally from respective end plates of the scrolls 16 and 18
toward each other.

[0030] The spiral wraps cooperate with each other to
suck the refrigerant from the suction pipe 8 into a suction
chamber 20 defined in the end plate of the fixed scroll
18, to form a compression chamber. Because of orbiting
movement of the movable scroll 16 relative to the fixed
scroll 18, the compression chamber moves toward the
center of the spiral wraps, accompanying gradual de-
crease in the volume of the compression chamber, so
that a series of processes including suction, compres-
sion, and discharge of the refrigerant is carried out.
[0031] The movable scroll 16 is prevented from rotat-
ing by a rotation-preventing pin, not shown, and thus
makes an orbiting on a shaft frame 22 fixed to the barrel
4. To cause the movable scroll 16 to make an orbiting
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motion, a boss 24 protrudes from the back surface of the
end plate of the movable scroll 16, and an eccentric shaft
26 is formed integrally with the upper end of the rotary
shaft 14 so as to face the boss 24. The boss 24 is sup-
ported by the eccentric shaft 26 with a bearing therebe-
tween.

[0032] On the other hand, the fixed scroll 18 is fixed to
the barrel 4 and serves as a partition separating the com-
pression chamber from a refrigerant discharge chamber
28 defined on the back side of the end plate of the fixed
scroll 18.

[0033] Specifically, a discharge hole 30 is formed
through a central portion of the end plate of the fixed
scroll 18 and is opened and closed by a discharge valve
32 attached to the fixed scroll 18 on the same side as
the discharge chamber 28. The discharge valve 32 is
covered with a cover 34. The cover 34 serves to set the
compression chamber off from the discharge chamber
28 and also to suppress noise produced when the dis-
charge valve 32 opens.

[0034] In the compressor 1 described above, as the
rotary shaft 14 rotates, the movable scroll 16 orbits on
the shaft frame 22 relative to the fixed scroll 18. Conse-
quently, the refrigerant introduced into the suction cham-
ber 20 from the suction pipe 8 is guided toward the center
of the scroll unlit 12 while being compressed in the com-
pression chamber, and the high-pressure refrigerant in
the compression chamber is discharged from the dis-
charge hole 30 into the interior of the hermetic container
2 and then delivered from the discharge chamber 28 to
the outside of the compressor 1 through the discharge
pipe 10.

[0035] As shown in the enlarged view of FIG. 2, the
suction pipe 8 is joined to the barrel 4 by means of a
suction boss (boss) 36 and also communicates with the
suction chamber 20 via an inner pipe (internal pipe) 38.
The suction pipe 8, the boss 36 and the inner pipe 38
constitute suction piping (piping) 40.

[0036] The boss 36 is inserted from outside of the bar-
rel 4 into a through hole 4a formed through the barrel 4,
and a joint 42 is formed at a junction between an outer
surface 4b of the barrel 4 and an outer peripheral surface
36a of the boss 36 to seal up the through hole 4a.
[0037] The inner pipe 38 is inserted through the boss
36 and fitted and fixed in a suction hole 18a formed in
the fixed scroll 18 and extending from the side surface
of the end plate through to the suction chamber 20. The
suction pipe 8 has an end portion fitted into the inner pipe
38 and projects from the boss 36 to the outside of the
barrel 4.

[0038] The boss 36 and the inner pipe 38 are each
made of a copper-plated, iron-based metallic material
(copper-plated, iron-based material) and obtained by first
forming the iron-based material into shape and then plat-
ing the shaped material with copper. An outer end face
(boss end face) 36b of the boss 36 located outside of the
barrel 4 opposite the joint 42 is positioned substantially
flush with an outer end face (internal pipe end face) 38a
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of the inner pipe 38 located outside of the barrel 4. The
boss 36 and the inner pipe 38 are collectively joined, at
their copper-plated outer end faces 36a and 38a along
the entire circumference, to the suction pipe 8, which is
a copper pipe, by copper brazing, thus forming a copper-
brazed joint 44.

[0039] The boss 36 has a copper-plated region 46 plat-
ed with copper, an iron-exposed region 48 where the
iron-based material is exposed to permit the joint 42 to
be formed by resistance welding.

[0040] FIG. 3 shows in detail the copper-plated region
46 and iron-exposed region 48 of the boss 36.

[0041] The copper-plated region 46 covers at least the
outer side of the boss 36 including the outer end face
36b, to permit the joint 44 to be formed by copper brazing.
[0042] On the other hand, the iron-exposed region 48
is located on the inner side of the boss 36 opposite the
outer end face 36b and includes the inner end face 36c¢.
The iron-exposed region 48 extends to the outer periph-
eral surface 36a of the boss 36 such that the iron-exposed
region 48 of the outer peripheral surface 36a extends
from the inner end face 38c by a predetermined distance
L including at least the formation range of the joint 42.
[0043] Thedistancel is determined beforehand taking
into account a length of the boss 36 by which the boss
36 is inserted into the through hole 4a and the formation
or welding range of the joint 42. Specifically, prior to the
copper plating process, the necessary region of the boss
36 is masked, and then the boss 36 is immersed in a
copper plating solution, whereby the length L of the outer
peripheral surface 36a, inclusive of the end face 36c¢, is
prevented from being plated with copper, thus forming
the iron-exposed region 48 where the joint 42 is to be
formed.

[0044] Alternatively, the boss 36 may be immersed in
its entirety in the copper plating solution, without masking
the boss 36, and after the plating process, the copper
coating may be removed from the necessary region in-
cluding at least the formation range of the joint 42, to form
the iron-exposed region 48.

[0045] As described above, according to the embodi-
ment, the boss 36 is constituted by a copper-plated, iron-
based pipe member having the iron-exposed region 48
where the iron-based material is exposed and where the
joint 42 is to be formed. Accordingly, the inner pipe 38
and the suction pipe 8 can be joined to the boss 36 by
copper brazing, while the joint 42 can be formed by re-
sistance welding. It is therefore unnecessary to remove
flux from inside the hermetic container 2, which is re-
quired in cases where the joint 42 is formed by brazing,
thereby reliably preventing corrosion attributable to the
residual flux in the hermetic container 2.

[0046] Further, the iron-exposed region 48 of the boss
36 formed beforehand. This makes it unnecessary to
supply high current to the boss 36 during the welding
operation to cause the copper coating to peel off. The
consumption of electric power by the welding operation
can therefore be reduced and safety enhanced, thus im-
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proving the assembling efficiency of the suction piping
40 and reducing the cost of working the suction piping 40.
[0047] Also, the joint 42 is formed at the junction be-
tween the outer surface 4a of the barrel 4 and the outer
peripheral surface 36a of the boss 36. Accordingly, with
the boss 36 inserted from outside of the barrel 4, the
welding operation be performed from the outer side of
the barrel 4 to form the joint 42. This improves the as-
sembling efficiency of the suction piping 40 and makes
it possible to further reduce the cost of working the suction
piping 40.

[0048] Further, after the iron-based material for the
boss 36 and the inner pipe 38 is formed into shape, the
shaped material is plated with copper, and the outer end
face 36b of the boss 36 and the outer end face 38a of
the inner pipe 38 are positioned so as to be substantially
flush with each other. Accordingly, the boss 36 and the
inner pipe 38 can be collectively joined, at their copper-
plated outer end faces 36a and 38b, to the suction pipe
8 of copper by copper brazing, without the need for com-
plicated working of the boss 36 and the inner pipe 38,
whereby the cost of working the suction piping 40 can be
further cut down.

[0049] Moreover, the iron-exposed region 48 is formed
by masking the necessary region of the boss 36 prior to
the copper plating process. Thus, the iron-exposed re-
gion 48 of the boss 36 can be formed with ease, making
it possible to further reduce the cost of working the suction
piping 40.

[0050] Alternatively, following the copper plating proc-
ess, the iron-exposed region 48 is formed by removing
the copper coating. In this case, the welding range for
forming the joint 42 can be finely adjusted in accordance
with a dimensional error of the boss 36 fitted into the
through hole 4a, whereby the cost of working the suction
piping 40 can be cut down.

[0051] While the embodiment of the present invention
has been described above, it is to be noted that the
present invention is not limited to the foregoing embod-
iment alone and may be modified in various ways without
departing from the spirit and scope of the invention.
[0052] Forexample, although in the above description
of the embodiment, the suction piping 40 is mentioned
as piping, the piping is not limited to the suction piping
and may be various types of piping including the dis-
charge pipe connected to the hermetic container.
[0053] Also, in the foregoing embodiment, the present
invention is applied to the hermetic scroll compressor
incorporated in the refrigeration circuit of a refrigerating
and air-conditioning system or heat pump water heater
system using carbon dioxide as the refrigerant. The
present invention can equally be applied to various other
machines using different kinds of working fluid and hav-
ing different applications, such as non-hermetic type
compressors and scroll type fluid machines serving as
expansion devices.
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Claims

1.

A scroll type fluid machine comprising:

a hermetic container made of an iron-based ma-
terial;

a scroll unit accommodated in the hermetic con-
tainer and driven by an electric motor to perform
a series of processes from suction to discharge
of a working fluid; and

piping configured to allow the working fluid to
flow from of the hermetic container to the scroll
unit or vice versa through a through hole formed
through the hermetic container,

wherein the piping includes a boss fitted into the
through hole from outside of the hermetic container
and forming a joint if cooperation with the hermetic
container to seal up the through hole, an internal pipe
inserted through the boss into the scroll unit and
made of a copper-plated, iron-based material, and
an external pipe inserted into the internal pipe and
projecting from the boss to the outside of the her-
metic container, the external pipe being made of a
copper-based material, and

the boss is made of a copper-plated, iron-based ma-
terial and an iron-exposed region where the iron-
based material is exposed and where the joint is
formed.

The scroll type fluid machine according to claim 1,
wherein the joint is formed at a junction between an
outer surface of the hermetic container and an outer
peripheral surface of the boss.

The scroll type fluid machine according to clam 1 or
2, wherein:

each of the boss and the internal pipe is obtained by
forming the iron-based material into shape and then
subjecting the shaped material to a copper plating
process, and

an end of the boss located opposite the joint is po-
sitioned substantially flush with an end face of the
internal pipe located outside of the hermetic contain-
er.

The scroll type fluid machine according to claim 3,
wherein a region of the boss is masked prior to the
copper plating process, to form the iron-exposed re-
gion.

The scroll type fluid machine according to claim 3,
wherein the boss is subjected to the copper plating
process, and after the copper plating process, cop-
per coating is removed from a region of the boss to
form the iron-exposed region.
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