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(54) SCROLL COMPRESSOR AND METHOD FOR PRODUCING SCROLL COMPRESSOR

(57) A scroll compressor (100) includes a rotary shaft
(4), a scroll compressor body (2), a main bearing (9A),
and a sub bearing (9B) having a plurality of arms (79),
and a housing (1) having a welding-use opening (H1)
penetrating in a radial direction and provided at a position
corresponding to an outer-peripheral end portion of each
arm (79). The welding-use opening (H1) comprises a plu-
rality of holes (H2), and a welded portion (W) is formed
between an inner peripheral surface of each hole (H2)
and the outer-peripheral end portion of the corresponding
arm (79).
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Description

Technical Field of the Invention

[0001] The present invention relates to a scroll com-
pressor, and a method for producing the scroll compres-
sor.
The present application, filed in Japan on November 5,
2015 Japanese Patent Application No. Claiming priority
to No. 2015-217462, which is incorporated herein by ref-
erence.

Description of the Related Art

[0002] The scroll compressor includes a main axis ro-
tationally driven by an electric motor, an eccentric shaft
provided in a position that is offset relative to the main
axis, an orbiting scroll supported to the eccentric shaft
via a bearing device, a fixed scroll that forms a compres-
sion chamber that is variable in volume by facing the
orbiting scroll, and a housing that houses these mem-
bers. The orbiting scroll performs an orbiting motion
around an axis of the main axis without a rotation. As a
result, the fluid introduced into the compression chamber
is compressed. Here, the main axis and the eccentric
shaft are supported on both sides of the main axis in an
axial direction by a main bearing (upper bearing) and a
sub bearing (lower bearing) that are provided within the
housing.
[0003] As specific examples of such scroll compressor,
an apparatus described in Patent Document 1 is known.
In the scroll compressor described in Patent Document
1, a second frame for supporting the main axis from be-
low, is fixed by a spot welding at only one location with
respect to an inner peripheral surface of an attachment
through a plurality of ribs.

[Prior Art Document]

[Patent document]

[0004] Patent Document 1: Japanese Unexamined
Patent Application, First Publication No. H05-231345 JP

BRIEF SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] In the scroll compressor, an orbiting scroll per-
forms an orbiting motion centering on the axis of the main
axis by the eccentric shaft that is offset relative to the
main axis as described above, and compresses a refrig-
erant gas. Therefore, the main bearing and the sub bear-
ing are continuously subjected to a load caused by reac-
tion force of the compressed refrigerant and a moment
caused by members such as a rotor balance weight for
adjusting the balance during rotation. Furthermore, in as-
sociation with enlargement in capacity and augmentation

in output of the scroll compressor which has been con-
ducted in recent years, the load also tends to increase.
[0006] However, in the scroll compressor described in
Patent Document 1, since the spot welding of the ribs is
performed at only one location, when an excessive load
as described above is continuously applied, there is a
possibility to cause fatigue failure or the like by stress
concentration. As a result, there is a possibility in that a
stable operation of the scroll compressor is disturbed.
[0007] The present invention has been made in view
of such circumstances, and an object thereof is to provide
a scroll compressor capable of stable operation.

Means for Solving the Problem

[0008] In order to solve the above problem, the present
invention employs the following means.

(1) A first aspect of the present invention provides a
scroll compressor including: an electric motor; a ro-
tary shaft rotationally driven about an axis thereof by
the electric motor, a scroll compressor body driven
by rotation of the rotary shaft; a main bearing rotat-
ably supporting the rotary shaft between the electric
motor and the scroll compressor body; a sub bearing
rotatably supporting the rotary shaft on an opposite
side of the main bearing of the electric motor, and
provided with a plurality of arms at intervals in a pe-
ripheral direction of the rotary shaft, the plurality of
arms extending along a radial direction of the rotary
shaft; and a housing having a tubular shape extend-
ing along the axis, housing the electric motor, the
rotary shaft, the scroll compressor body, the main
bearing, and the sub bearing, and having a welding-
use opening penetrating in the radial direction at po-
sitions corresponding to an outer-peripheral end por-
tion of each arm. The welding-use opening corre-
sponding to each arm includes a plurality of holes
that are formed at intervals in at least one of the
peripheral direction and an axial direction of the ro-
tary shaft, and welded portions are formed by filling
the holes and welding an inner peripheral surface of
each hole and the outer-peripheral end portion of the
corresponding arm.
According to the above-described configuration, the
outer-peripheral end portion of the arm and the inner
peripheral surface of the hole are welded together
by the welded portion. This makes it possible to firmly
fix the sub bearing with respect to the housing via
each arm.
In particular, since the plurality of holes are formed
along at least one of the peripheral direction and the
axial direction, it is possible to sufficiently resist force
applied from at least one of the peripheral direction
and the axial direction to the sub-bearing.
(2) A second aspect of the present invention provides
the scroll compressor according to (1), and the holes
are provided at symmetrical positions with respect
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to at least one of the peripheral direction and the
axial direction when viewed from the direction in
which the arm extends.
According to the above configuration, since the plu-
rality of holes are provided at symmetrical positions
with respect to the arm, it is possible to reduce the
possibility that the force is applied only in a specific
welded portion.
(3) A third aspect of the present invention provides
the scroll compressor according to (1) or (2), and the
welded portion and an outer peripheral surface of
the housing are flush with each other.
According to the above configuration, since the weld-
ed portion and the outer-peripheral end portion of
the arm do not protrude outward in the radial direction
from the outer peripheral surface of the housing, it
is possible to reduce the possibility of cracks or the
like occurring in the welded portion due to stress con-
centration in the protruding region.
(4) A fourth aspect of the present invention provides
a method for producing the scroll compressor that
comprises: an electric motor; a rotary shaft rotation-
ally driven about an axis thereof by the electric motor,
a scroll compressor body driven by rotation of the
rotary shaft; a main bearing rotatably supporting the
rotary shaft between the electric motor and the scroll
compressor body; a sub bearing rotatably supporting
the rotary shaft on an opposite side of the main bear-
ing of the electric motor, and provided with a plurality
of arms at intervals in a peripheral direction of the
rotary shaft, the plurality of arms extending along a
radial direction of the rotary shaft; and a housing hav-
ing a tubular shape extending along the axis, housing
the electric motor, the rotary shaft, the scroll com-
pressor body, the main bearing, and the sub bearing,
and having a welding-use opening penetrating in the
radial direction at positions corresponding to an out-
er-peripheral end portion of each arm, and the meth-
od comprising: an assembling process that houses
the electric motor, the rotary shaft, the scroll com-
pressor body, the main bearing, and the sub bearing
within the housing; a welding process that exposes
the outer-peripheral end portion of each arm from
the welding-use opening and provides a welded por-
tion to the welding-use opening by welding; and a
cutting process that cuts a portion protruding from
the welding-use opening to the outer peripheral side
of the housing.
According to the above-described method, since the
welded portion and the outer-peripheral end portion
of the arm do not protrude outward in the radial di-
rection from the outer peripheral surface of the hous-
ing, it is possible to reduce the possibility of cracks
or the like occurring in the welded portion due to
stress concentration in the protruding region.
(5) A fifth aspect of the present invention provides
the method for producing the scroll compressor ac-
cording to (4), and in the cutting process, the welded

portion is cut so that the welded portion and the outer
peripheral surface the housing are flush with each
other.
According to the above configuration, it is possible
to further reduce the possibility of cracks or the like
occurring in the welded portion.

Effects of the Invention

[0009] According to the scroll compressor of the
present invention, it is possible to realize stable operation
for a long term.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a cross-sectional view of a scroll compres-
sor according to a first embodiment of the present
invention.
FIG. 2 is a sectional view in the axial direction of the
scroll compressor according to the first embodiment
of the present invention.
FIG. 3 is a schematic view showing a configuration
of a welded portion according to a first embodiment
of the present invention.
FIG. 4 is a schematic diagram showing a configura-
tion of a welded portion according to a second em-
bodiment of the present invention.
FIG. 5 is a schematic view showing a configuration
of a welded portion according to a third embodiment
of the present invention.
FIG. 6 is an explanatory view showing a cutting proc-
ess included in a method for producing a scroll com-
pressor according to an embodiment of the present
invention.
FIG. 7 is a view showing each process of a method
for producing a scroll compressor according to the
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[First Embodiment]

[0011] A scroll compressor 100 according to a first em-
bodiment of the present invention will be described with
reference to the drawings. As shown in FIG. 1, the scroll
compressor 100 includes a housing 1 forming the outer
shape of the device, a compression unit 2 (a scroll com-
pressor body 2) provided in the housing 1, and a drive
unit 3 (an electric motor 3) for driving the compression
unit 2. The compression unit 2 and the drive unit 3 are
connected to each other by a rotary shaft 4 extending
along an axis O1. That is, rotational energy by the drive
unit 3 is transmitted immediately to the compression unit
2 through the rotary shaft 4. The compression unit 2 com-
presses a working fluid by this rotational energy and dis-
charges it to the outside in a high pressure state. The
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working fluid in a high pressure state is used, for example,
as a refrigerant in air conditioners and the like. Herein-
after, the configuration of each element will be described
in detail.
[0012] The housing 1 is provided with a suction pipe
11 for sucking a refrigerant gas as the working fluid from
the outside, and a discharge pipe 12 for discharging the
refrigerant gas that is in a high pressure state in a dis-
charge chamber 67 after being compressed by the com-
pression unit 2.
[0013] The rotary shaft 4 has a columnar shape center-
ing on the axis O1. The rotary shaft 4 is supported so as
to be rotatable within the housing 1 by a main bearing
9A provided at an end portion (first end portion) on one
side of the rotary shaft 4 in an axis 01 direction and by a
sub bearing 9B provided at the other end portion (second
end portion) on the other side of the rotary shaft 4 which
is the opposite side in the axis O1 direction when viewed
from the main bearing 9A. A main bearing body 75 is
attached between the main bearing 9A and an outer pe-
ripheral surface of the rotary shaft 4. A sub-bearing body
76 is attached between the sub bearing 9B and the outer
peripheral surface of the rotary shaft 4.
[0014] In the one end portion on one side of the rotary
shaft 4, an eccentric shaft 5 having a columnar shape
and centering on an eccentric axis O2 that is different
from the axis O1 is provided at an offset (eccentric) po-
sition with respect to the axis O1. The eccentric axis O2
is parallel to the axis O1. The eccentric shaft 5 has a
columnar shape protruding from the end portion of the
rotary shaft 4 toward the one side in the axis O1 direction.
Accordingly, in a state in which the rotary shaft 4 is ro-
tating about the axis O1, the eccentric shaft 5 revolves
around axis O1 of the rotary shaft 4.
[0015] In addition, the main bearing 9A is provided with
an Oldham ring 91 for restricting a rotation (a rotation
about the eccentric axis O2) of an orbiting scroll 7. Al-
though the details are not shown, the Oldham ring 91
has projections that are fitted in a groove formed in an
end plate 71 of the orbiting scroll 7. Furthermore, the
main bearing 9A has a thrust bearing 92 provided on an
inner side in the radial direction when viewed from the
Oldham ring 91. The thrust bearing 92 bears a load ap-
plied in the axis O1 direction by the orbiting scroll 7.
[0016] The compression unit 2 includes a fixed scroll
6 and the orbiting scroll 7. A discharge cover 8 is a mem-
ber having a substantially disc shape and partitioning a
space inside the housing 1 in the axis O1 direction; and
at the central portion of the discharge cover 8, a discharge
port 68 which communicates the refrigerant gas after
compression to the above discharge chamber 67, and a
discharge valve 66 for preventing backflow of the refrig-
erant from high pressure side are provided.
[0017] The fixed scroll 6 is a member having a sub-
stantially disc shape and fixed inside the housing 1. The
orbiting scroll 7 faces the fixed scroll 6 from the axis O1
direction to form a compression chamber C therebe-
tween. More particularly, the fixed scroll 6 includes an

end plate 61 having a disc shape, and a fixed wrap 62
erected on a surface of the other side in the axial O1
direction of the end plate 61 from one side toward the
other side in the axis 01 direction. The end plate 61 ex-
tends along a plane substantially perpendicular to the
axis O1. The fixed wrap 62 is a wall body which is formed
in a spiral shape when viewed from the axis O1 direction.
More specifically, the fixed wrap 62 is formed of a plate-
like member that is wound around a center of the end
plate 61. As an example, the fixed wrap 62 may desirably
be configured to form an involute curve centering on the
axis O1 when viewed from the axis O1 direction.
[0018] On an outer side in the radial direction of the
fixed wrap 62, an outer peripheral wall 63 extending in a
tubular shape along an outer periphery of the end plate
61 is formed. Furthermore, on an edge at the other side
in the axis O1 direction of the outer peripheral wall 63, a
flange 64 having an annular shape and extending out-
ward in the radial direction is provided. The fixed scroll
6 is fixed to the main bearing 9A by bolts or the like via
the flange 64. Furthermore, a fixed scroll discharge port
65 is formed in a central portion of the spiral of the fixed
scroll 6.
[0019] The orbiting scroll 7 includes the end plate 71
having a disc shape, and an orbiting wrap 72 having a
spiral shape and provided on a surface at the one side
in the axis O1 direction of the end plate 71. The orbiting
wrap 72 may also desirably be configured to form an
involute curve centering on the axis O2.
[0020] Furthermore, the orbiting wrap 72 faces the
fixed wrap 62 from the axis O1 direction and is disposed
so as to overlap each other in a direction intersecting with
the axis O1. In other words, the fixed wrap 62 and the
orbiting wrap 72 are engaged with each other. In such
engaging state, a predetermined space is formed be-
tween the fixed wrap 62 and the orbiting wrap 72. The
volume of this space varies while the orbiting wrap 72
orbits. Thereby, it is possible to compress the refrigerant
gas.
[0021] The orbiting scroll 7 configured as described
above is connected to one side in the axis O1 direction
of the rotary shaft 4 via a bushing assembly 10 described
later. A boss 73 having a cylindrical shape is formed on
a surface at the other side in the axis 01 direction of the
end plate 71 of the orbiting wrap 72. A central axis of the
boss 73 is coaxial with the axis O2. The eccentric shaft
5 formed on the rotary shaft 4 is fitted into an internal
space of the boss 73 from the axis 01 direction through
the bushing assembly 10.
[0022] In addition, lubricant oil is supplied to the rotary
shaft 4 (the eccentric shaft 5) from the oil supply pump
80. After lubricating a portion between the bush 101 of
the bushing assembly 10 and the bearing 74 of the or-
biting scroll 7, the lubricating oil is collected downwardly
in the housing 1.
[0023] Next, a detailed structure of the sub bearing 9B
will be described with reference to FIG. 2. As shown in
the figure, the sub bearing 9B includes a holder 78 having
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a tubular shape and supporting the sub-bearing body 76
from the outer peripheral side thereof, and a plurality
(three) of arms 79 that extends radially as centering on
the holder 78.
[0024] The holder 78 is provided at a position substan-
tially coaxial with the axis 01. The arm 79 is a rod-like
member that connects an inner peripheral surface 1A of
the housing 1 and the outer peripheral surface of the
holder 78. The three arms 79 in the present embodiment
have substantially the same shape and size with each
other.
[0025] The end portion (an outer-peripheral end por-
tion 79A) at the outer side in the radial direction of the
arm 79 is fixed to the inner peripheral surface 1A of the
housing 1 by a plug welding (plug weld). The outer-pe-
ripheral end portion 79A of the arm 79 has a substantially
rectangular shape, when viewed from a direction in which
the arm 79 extends (i.e., a radial of the axis O1). In ad-
dition, the outer-peripheral end portion 79A of the arm
79 is desirably forms in a curved shape corresponding
to the shape of the inner peripheral surface 1A of the
housing 1.
[0026] Here, as shown in FIGS. 2 and 3, a welding-use
opening H1 penetrating the housing 1 in the radial direc-
tion is formed at a portion corresponding to the outer-
peripheral end portion 79A of the housing 1. Furthermore,
the welding-use opening H1 in this embodiment includes
a plurality of holes H2. In a state in which the sub bearing
9B is arranged inside the housing 1, the outer-peripheral
end portion 79A is in a state of being exposed on the
outer peripheral side of the housing 1 through the holes
H2.
[0027] Plug welding is performed to the outer-periph-
eral end portion 79A of the arm 79 from the outer periph-
eral side of the housing 1 via these holes H2. In this way,
a space surrounded by an inner peripheral surface of the
hole H2 and the outer-peripheral edge portion 79A is filled
with weld metal, and then a welded portion W is formed.
A portion of the welded portion W protruding to the outer
circumferential side from the holes H2 (the welding-use
opening HI) is cut after the welded portion W is hardened.
That is, the welded portion W and an outer peripheral
surface 1B of the housing 1 are substantially flush with
each other.
[0028] Here, the plurality of holes H2 are provided at
intervals in at least one of the axis O1 direction and a
peripheral direction of the axis O1. More specifically, in
the present embodiment, two holes H2 are formed on
the housing 1 at intervals in the axis O1 direction (see
FIG. 3). Furthermore, these two holes H2 are formed
symmetrically with respect to an imaginary line extending
in the peripheral direction of the axis O1, when viewed
from the direction in which the arm 79 extends.
[0029] Subsequently, main steps of the method for pro-
ducing the scroll compressor 100 will be described with
reference to FIGS. 6 and 7. The method for producing
the scroll compressor 100 according to the present em-
bodiment includes an assembling process S1, a welding

process S2, and a cutting process S3.
[0030] In the assembling process S1, the electric motor
3, the rotary shaft 4, the compression unit 2 (the scroll
compressor body 2), the main bearing body 75, and the
sub-bearing body 76 are housed in the housing 1.
[0031] Then, in the welding process S2, plug welding
of the arm 79 of the sub bearing 9B is performed on the
inner peripheral surface 1A of the housing 1. As a result,
the welded portion W described above is formed between
the inner peripheral surface of the plurality of holes H2
and the outer-peripheral end portion 79A of the arm 79.
At this time, due to the nature of plug welding, excess
welding by welding is protruded outside the holes H2 (the
outer peripheral surface 1B side of the housing 1) (see
FIG. 6).
[0032] The above protruding portions (the excess
welding) are cut and removed in a subsequent cutting
process S3. More specifically, in the cutting process S3,
the excess welding of the welded portion W is removed
by a cutting tool such as a grinder. As a result, the outer
peripheral surface 1B of the housing 1 and the welded
portion W are flush with each other. According to the
above, every process in the method for producing the
scroll compressor 100 according to the present embod-
iment is completed.
[0033] Next, the operation of the scroll compressor 100
according to the present embodiment will be described.
In starting the operation of the scroll compressor 100,
first, the rotary shaft 4 is rotationally driven about the axis
01 by energizing the above drive unit 3 (the electric motor
3).
[0034] With the rotation of the rotary shaft 4, the ec-
centric shaft 5 described above revolves around the axis
01, and the orbiting scroll 7 attached to the eccentric shaft
5 orbits around the axis O1. Here, the rotation of the
orbiting scroll 7 is restricted by the Oldham ring 91 de-
scribed above. Therefore, the orbiting scroll 7 performs
a circular motion (orbits) along a locus drawn by the ec-
centric axis O2 as centering on the axis 01 of the rotary
shaft 4. Along with this orbiting, the orbiting wrap 72 of
the orbiting scroll 7 repeats a continuous relative move-
ment relative to the fixed wrap 62 of the fixed scroll 6.
Due to this relative movement, the volume of the com-
pression chamber C formed between the fixed wrap 62
and the orbiting wrap 72 varies with time.
[0035] Although not shown in detail, first, during orbit-
ing of the orbiting scroll 7, the refrigerant gas as the work-
ing fluid is introduced into the compression chamber C
from an opening created at an outer side in the radial
direction of the orbiting wrap 72 (and the fixed wrap 62).
In association with the orbiting of the orbiting scroll 7, the
opening described above is closed. As a result, the re-
frigerant gas is confined within the compression chamber
C. Subsequently, as the orbiting scroll 7 still orbits, the
refrigerant gas moves radially inward (i.e., the eccentric
axis O2 side). At this time, since the orbiting wrap 72 and
the fixed wrap 62 are formed in the spiral shape as de-
scribed above, the volume of the compression chamber
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C formed by the both is contracted gradually toward the
inner side in the radial direction. As a result, the refriger-
ant gas is compressed. Eventually, in the vicinity of the
center portion of the orbiting scroll 7 (or the fixed scroll
6), the refrigerant gas reaches the maximum pressure,
and then is supplied to the outside through the above
fixed scroll discharge port 65 and the discharge pipe 12
of the housing 1.
[0036] Here, as described above, in the arm 79 (the
welded portion W) in the sub bearing 9B, a load acting
inward or outward in the radial direction is applied sinu-
soidally by reaction force when compressing the refrig-
erant gas and a moment of the members such as the
balance weight for adjusting the balance during rotation.
[0037] For example, when the arm 79 is fixed to the
housing 1 with a single welded portion W, fatigue failure
or the like may occur due to localized concentration of
the above stress. However, in the scroll compressor 100
according to the present embodiment, two welded por-
tions W are formed by plug welding via the plurality (two)
of holes H2 as described above. Accordingly, it is possi-
ble to firmly and stably fix the arm 79 (the sub bearing
9B) to the inner peripheral surface 1A of the housing 1.
[0038] Furthermore, according to the above-described
structure, since a plurality of holes H2 are provided at
symmetrical positions with respect to the arm 79, it is
possible to reduce the possibility that only a specific weld-
ed portion W is subjected to stress. Thus, it is possible
to stably fix the sub bearing 9B on the inner peripheral
surface 1A the housing 1.
[0039] In addition, according to the above-described
structure, the excess welding created outside the holes
H2 by plug welding is removed by cutting (the cutting
process S3). Therefore, the welded portion W and the
outer-peripheral end portion 79A of the arm 79 never
protrude outward in the radial direction from the outer
peripheral surface 1B of the housing 1, and it is possible
to reduce the possibility of cracks, or the like, occurring
in the welded portion due to stress concentration in the
protruding region.
[0040] The first embodiment of the present invention
has been described with reference to the drawings. How-
ever, the above embodiment is merely an example, and
thus, various modifications and the like can be applied
to this.
[0041] For example, the above embodiment has been
described as an example in which two holes H2 are pro-
vided along the axis O1 direction. However, the number
of holes H2 is not limited to two, optionally, four, six, or
more even number of holes may be provided, if neces-
sary.

[Second Embodiment]

[0042] Next, a second embodiment of the present in-
vention will be described with reference to FIG. 4.
[0043] In the present embodiment, aspects of the holes
H2 and the welded portion W are different from the first

embodiment. More specifically, in this embodiment, two
holes H21 are formed at intervals in the peripheral direc-
tion of the axis 01. That is, these two holes H21 are
formed at symmetrical positions with respect to the axis
O1. Furthermore, the outer-peripheral end portion 79A
of the arm 79 also has a rectangular shape extending in
the peripheral direction of the axis O1 so as to correspond
to the arrangement direction of the two holes H21.
[0044] For each of the holes H21 described above,
plug welding similar to the first embodiment is performed.
Further, the excess welding of the welded portion W is
removed by the same process as the above cutting proc-
ess S3. Thus, the welded portion W and the outer pe-
ripheral surface 1B of the housing 1 are flush with each
other.
[0045] According to such a configuration, in addition
to stress generated with the orbiting of the orbiting scroll
7, the arm 79 can resist against stress acted in the axis
O1 direction. That is, it is possible to further enhance the
stability of the scroll compressor 100.

[Third Embodiment]

[0046] Next, a third embodiment of the present inven-
tion will be described with reference to FIG. 5. As shown
in the figure, in the present embodiment, a plurality (four)
holes H22 are arranged at intervals along the axis O1
direction and along the peripheral direction of the axis
O1. Furthermore, the outer-peripheral end portion 79A
of the arm 79 also has a substantially square shape so
as to correspond to a region where these holes H22 are
provided.
[0047] For each of the holes H22 described above,
plug welding similar to the first embodiment is performed.
Further, the excess welding of the welded portion W is
removed after the same process as the above cutting
process S3. Thus, the welded portion W and the outer
peripheral surface 1B of the housing 1 are flush with each
other.
[0048] According to such configuration, in addition to
stress generated with the orbiting of the orbiting scroll 7,
the arm 79 can resist with more sufficient margin against
stress acted in the axis 01 direction. That is, it is possible
to further enhance the stability of the scroll compressor
100.

INDUSTRIAL APPLICABILITY

[0049] According to the scroll compressor of the
present invention, it is possible to realize stable operation
for a long term.

Brief Description of the Reference Symbols

[0050]

1 Housing
2 Compression unit
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3 Drive unit (electric motor)
4 Rotary shaft
5 Eccentric shaft
6 Fixed scroll
7 Orbiting scroll
8 Discharge cover
9A Main bearing
9B Sub bearing
10 Bush assembly
11 Suction piping
12 Discharge piping
61 End plate
62 Fixed wrap
63 Outer peripheral wall
64 Flange
65 Fixed scroll discharge port
66 Discharge valve
67 Discharge chamber
68 Discharge port
71 End plate
72 Orbiting wrap
73 Boss
74 Bearing
75 Main bearing body
76 Sub-bearing body
79 Arm
80 Lubrication pump
91 Oldham ring
92 Thrust bearing
100 Scroll compressor
101 Bush
C Compression chamber
H1 Welding-use opening
H2, H21, H22 Hole
O1 Axis
O2 Eccentric axis
W Welded portion

Claims

1. A scroll compressor comprising:

an electric motor;
a rotary shaft rotationally driven about an axis
thereof by the electric motor,
a scroll compressor body driven by rotation of
the rotary shaft;
a main bearing rotatably supporting the rotary
shaft between the electric motor and the scroll
compressor body;
a sub bearing rotatably supporting the rotary
shaft on an opposite side of the main bearing of
the electric motor, and provided with a plurality
of arms at intervals in a peripheral direction of
the rotary shaft, the plurality of arms extending
along a radial direction of the rotary shaft; and
a housing having a tubular shape extending

along the axis, housing the electric motor, the
rotary shaft, the scroll compressor body, the
main bearing, and the sub bearing, and having
a welding-use opening penetrating in the radial
direction at positions corresponding to an outer-
peripheral end portion of each arm,
wherein the welding-use opening correspond-
ing to each arm includes a plurality of holes that
are formed at intervals in at least one of the pe-
ripheral direction and an axial direction of the
rotary shaft, and
wherein welded portions are formed by filling the
holes and welding an inner peripheral surface
of each hole and the outer-peripheral end por-
tion of the corresponding arm.

2. The scroll compressor according to Claim 1, wherein
the holes are provided at symmetrical positions with
respect to at least one of the peripheral direction and
the axial direction when viewed from the direction in
which the arm extends.

3. The scroll compressor according to Claim 1 or 2,
wherein
the welded portion and an outer peripheral surface
of the housing are flush with each other.

4. A method for producing the scroll compressor that
comprises:

an electric motor;
a rotary shaft rotationally driven about an axis
thereof by the electric motor,
a scroll compressor body driven by rotation of
the rotary shaft;
a main bearing rotatably supporting the rotary
shaft between the electric motor and the scroll
compressor body;
a sub bearing rotatably supporting the rotary
shaft on an opposite side of the main bearing of
the electric motor, and provided with a plurality
of arms at intervals in a peripheral direction of
the rotary shaft, the plurality of arms extending
along a radial direction of the rotary shaft; and
a housing having a tubular shape extending
along the axis, housing the electric motor, the
rotary shaft, the scroll compressor body, the
main bearing, and the sub bearing, and having
a welding-use opening penetrating in the radial
direction at positions corresponding to an outer-
peripheral end portion of each arm,
the method comprising:

an assembling process that houses the
electric motor, the rotary shaft, the scroll
compressor body, the main bearing, and the
sub bearing within the housing;
a welding process that exposes the outer-
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peripheral end portion of each arm from the
welding-use opening and provides a welded
portion to the welding-use opening by weld-
ing; and
a cutting process that cuts a portion protrud-
ing from the welding-use opening to the out-
er peripheral side of the housing.

5. The method for producing the scroll compressor ac-
cording to Claim 4, wherein
in the cutting process, the welded portion is cut so
that the welded portion and the outer peripheral sur-
face the housing are flush with each other.
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