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(54) COMPRESSOR

(57) The present invention provides a compressor
including: an electric motor 2 including a stator 10 and a
rotator placed on an inner side of the stator 10; a com-
pressing mechanism; and a housing 5, wherein the stator
10 is fixed to an inner wall of the housing 5 through a
plurality of laser welding portions 20, the plurality of laser
welding portions 20 are formed at predetermined distanc-
es from one another in a circumferential direction of the
housing 5, and the laser welding portions 20 are formed
over predetermined lengths. The compressor enhances
efficiency of the electric motor 2, and protects a covering
material which covers an outer peripheral surface of the
housing 5.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a compressor
used for an air conditioner, a freezer, a blower and a
water heater.

[BACKGROUND TECHNIQUE]

[0002] Compressors are used in a freezer and an air
conditioner. The compressor sucks working refrigerant
which is evaporated by an evaporator, compresses the
working refrigerant up to pressure which is necessary for
condensing, and sends out the high temperature and
high pressure working refrigerant in a working refrigerant
circuit. According to such a compressor, a compressing
mechanism for compressing refrigerant gas and an elec-
tric motor for driving the compressing mechanism are
accommodated in a hermetic container. The electric mo-
tor is composed of a stator fixed to an inner wall surface
of the hermetic container and a rotor for transmitting ro-
tation power to a drive shaft.
[0003] Conventionally, a stator of an electric motor is
adhered to and fixed to an inner wall of the hermetic con-
tainer by shrink fitting. However, this method has a prob-
lem that the stator is deformed by contraction stress of
the hermetic container and efficiency of the electric motor
is deteriorated. That is, compression stress is applied to
the stator, an electromagnetic steel sheet configuring the
stator is distorted, magnetic field distortion is generated
when the rotor rotates, and efficiency of the electric motor
is deteriorated. Further, since vibration generated in the
stator is transmitted to the hermetic container, vibration
and noise of the compressor become a problem.
[0004] In recent years, from a standpoint of energy sav-
ing, there is proposed a DC IPM motor which is driven
by DC. Further, from a standpoint of high-efficiency, it is
proposed to thin an electromagnetic steel sheet which
configures the stator. This DC motor can be operated at
wide rotation number from several rpm to 6,000 or higher
rpm, but since much current is made to flow at high speed
operation and field-weakening control which generates
torque is used, efficient deterioration caused by magnetic
field distortion and increase in noise and vibration be-
come more pronounced.
[0005] Hence, there is proposed a method to adhere
and fix the stator to the hermetic container by laser weld-
ing (see patent document 1 for example). In patent doc-
ument 1, the entire stator core is irradiated with laser in
its axial direction.

[PRIOR ART DOCUMENT]

[PATENT DOCUMENT]

[0006] [PATENT DOCUMENT 1] Japanese Patent Ap-
plication Laid-open No.S63-189685

[SUMMARY OF THE INVENTION]

[PROBLEM TO BE SOLVED BY THE INVENTION]

[0007] When the entire stator core is irradiated with
laser in its axial direction as in patent document 1, how-
ever, it is necessary to weld the hermetic container with
the entire stator core, and it becomes difficult to adjust
the laser irradiation time and heat quantity. It is also nec-
essary to secure wide contact surfaces between the mo-
tor and the hermetic container so that the motor is not
damaged by irradiation of laser. Further, since a thick-
ness of the hermetic container cannot be thinned, design
of the stator core is limited.
[0008] In the present invention, the stator is fixed to an
inner wall of a housing by a plurality of laser welding
portions, the plurality of laser welding portions are formed
at predetermined distances from one another in a cir-
cumferential direction of the housing, and the laser weld-
ing portions are formed over a predetermined length.

[MEANS FOR SOLVING THE PROBLEM]

[0009] To solve the conventional problem, the present
invention provides a compressor including: an electric
motor including a stator and a rotator placed on an inner
side of the stator; a compressing mechanism; and a hous-
ing, wherein the stator is fixed to an inner wall of the
housing through a plurality of laser welding portions, the
plurality of laser welding portions are formed at prede-
termined distances from one another in a circumferential
direction of the housing, and the laser welding portions
are formed over predetermined lengths.
[0010] According to this, it is possible to enhance the
efficiency of the electric motor, and to protect a covering
material (heat insulating material, soundproofing mate-
rial, heat storage material and the like) which covers an
outer peripheral surface of the compressor.

[EFFECT OF THE INVENTION]

[0011] According to the present invention, it is possible
to prevent efficiency of the electric motor from being de-
teriorated by deformation of the stator. Further, according
to the invention, since a swelling (projection) is not gen-
erating on the laser welding portion, it is possible to pre-
vent, from being damaged, the covering material (heat
insulating material, soundproofing material, heat storage
material and the like) which covers the outer peripheral
surface of the compressor.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0012]

Fig. 1 is a sectional view of a compressor according
to an embodiment of the present invention;
Fig. 2 is a plan view of an electric motor according
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to the embodiment of the invention;
Fig. 3 is a diagram for explaining laser welding por-
tions according to the embodiment of the invention;
Fig. 4 is a diagram showing a relation between the
electric motor and a housing according to the em-
bodiment of the invention;
Fig. 5 is a diagram for explaining laser welding por-
tions according to a modification 1 of the invention;
Fig. 6 is a diagram for explaining laser welding por-
tions according to a modification 2 of the invention;
Fig. 7 is a diagram for explaining a distance between
the laser welding portions of the embodiment and
the modification 2 of the invention; and
Fig. 8 is a photograph of a sectional view of essential
portions of the compressor of the invention.

[MODE FOR CARRYING OUT THE INVENTION]

[0013] According to a first invention, the stator is fixed
to an inner wall of the housing through the plurality of
laser welding portions, the plurality of laser welding por-
tions are formed at predetermined distances from one
another in a circumferential direction of the housing, and
the laser welding portions are formed over a predeter-
mined length.
[0014] According to this, it is possible to prevent the
efficiency of the electric motor from being deteriorated
by deformation of the stator. Further, since the laser weld-
ing portions have predetermined lengths, laser can be
irradiated at relatively low temperature and low heat, and
it is possible to prevent the stator from being deformed
locally.
[0015] According to a second invention, a plurality of
gaps which become refrigerant passages are formed in
an outer peripheral surface of the yoke portion, and the
laser welding portions are formed between the adjacent
gaps and at locations on an outer side in a radial direction
of the slots.
[0016] Since the laser welding portion is formed at an
outside position in the radial direction of the slot, the gap
which becomes the refrigerant passage can widely be
formed in the outer peripheral surface of the yoke portion.
Hence, it is possible to prevent efficiency of the electric
motor from being deteriorated by the laser welding por-
tion and the gap.
[0017] According to a third invention, refrigerant pas-
sage holes which become the refrigerant passages are
formed between the adjacent gaps and in the yoke por-
tion located on an outer side in a radial direction of the
teeth.
[0018] By forming the refrigerant passage hole which
becomes the refrigerant passage in the yoke portion, the
refrigerant passage hole can be formed in the yoke por-
tion located outside of a radial direction of the teeth. Fur-
ther, since the refrigerant passage hole can be formed,
the gap can be narrowed, and it is possible to prevent
the efficiency of the electric motor from being deteriorat-
ed.

[0019] According to a fourth invention, the laser weld-
ing portions are formed by fiber laser, and a light gath-
ering point of the fiber laser is located on the stator.
[0020] Since the fiber laser is used, thermal influence
at the time of welding is small, a light gathering point of
the fiber laser is located on a stator instead of a boundary
position between the housing and the stator, and it is
possible to reliably weld in a small spot size.
[0021] According to a fifth invention, a concave portion
is formed in an outer wall of the housing by forming the
laser welding portions.
[0022] According to this, since a swelling (convex por-
tion) is not generated on a laser welding point, it is pos-
sible to prevent the covering material (heat insulating ma-
terial, soundproofing material and heat storage material)
which covers the outer peripheral surface of the com-
pressor from being damaged.
[0023] According to a sixth invention, a length of the
laser welding portion is 10% or more and 90% or less of
an axial length of the stator core, and the laser welding
portion is formed at a position exceeding 5% length of
the axial length of the stator core in the axial direction of
the stator core from an end surface of the stator core.
[0024] If the length of the laser welding portion is less
than 10% of the axial length of the stator core, welding
strength becomes insufficient. If the length of the laser
welding portion exceeds 90% of the axial length of the
stator core or if the laser welding portion is formed at a
position in a range of a 5% length of the axial length of
the stator core in the axial direction of the stator core from
an end surface of the stator core, there is fear that sparks
generated when the stator and the housing are welded
enter the housing from upper and lower ends of the stator
core.
[0025] According to a seventh invention, the length of
the laser welding portion is 10% or more and 20% or less
of the axial length of the stator core.
[0026] If the length of the laser welding portion is 20%
or less of the axial length of the stator core, an irradiation
range of the laser can be reduced, and it is possible to
effectively prevent the deformation of the stator generat-
ed at the time of welding.
[0027] According to an eighth invention, the plurality
of laser welding portions are formed into the same heights
in an axial direction of the housing.
[0028] According to this, torque variation generated by
the compressing mechanism and torque variation gen-
erated by rotation of the electric motor can evenly be
dispersed by the plurality of laser welding portions.
[0029] According to a ninth invention, the plurality of
laser welding portions are formed into different heights
in an axial direction of the housing.
[0030] According to this, distortion of a magnetic field
generated when the motor rotates at high speed and axial
vibration generated by a moment force of the rotation
torque are held by the laser welding portions having dif-
ferent heights, and it is possible to suppress the distortion
and vibration of the stator.
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[0031] According to a tenth invention, the laser welding
portions are formed parallel to an axial direction of the
housing.
[0032] According to this, since the lengths of the laser
welding portions in the axial direction of the stator can
be made long, it is possible to suppress the distortion
and vibration of the stator.
[0033] According to an eleventh invention, the laser
welding portions incline with respect to an axial direction
of the housing.
[0034] According to this, the welding range can be wid-
ened in the circumferential direction of the housing,
torque variation received by the stator at the time of com-
pression and torque variation generated by the rotation
of the electric motor can evenly be dispersed and held
by the plurality of welded portions.
[0035] According to a twelfth invention, a first laser
welding portion and a second laser welding portion
placed adjacent to the first laser welding portion in the
circumferential direction incline with respect to the axial
direction of the housing in opposite directions with from
each other.
[0036] According to this, a distance between the adja-
cent laser welding portions can be shortened partially,
and rigidity of the housing in its circumferential direction
can be enhanced. Further, since the welding can be car-
ried out while rotating the housing, time required for the
welding can be shortened.
[0037] According to a thirteenth invention, a fourth la-
ser welding portion is formed at a position at a 180° in-
terval from an arbitrary third laser welding portion of the
plurality of laser welding portions in the circumferential
direction.
[0038] According to this, distortion caused by the laser
welding in the outer peripheral direction can be canceled.
[0039] According to a fourteenth invention, a width of
the laser welding portion is two times or more of a thick-
ness of the electromagnetic steel sheet.
[0040] According to this, it is possible to suppress a
melting depth into the stator and to prevent the efficiency
of the electric motor from being deteriorated.
[0041] According to a fifteenth invention, HFC refrig-
erant R32 is used as refrigerant which is compressed by
the compressing mechanism.
[0042] According to this, a circulation amount of refrig-
erant increases by about 10%, and even if load torque
increases, efficiency is not lowered, and it is possible to
suppress noise and vibration of the electric motor to a
level equal to or lower than that when conventional re-
frigerant is used.
[0043] According to a sixteenth invention, the laser
welding portions are formed after the stator is transition-
fitted into the housing.
[0044] Since a gap between the housing and the stator
can be eliminated by the transition fit, it is possible to
reliably weld by the laser welding portion.
[0045] An embodiment of the present invention will be
explained with reference to the drawings. The invention

is not limited to the embodiment.

(Embodiment)

[0046] Fig. 1 is a vertical sectional view of a compres-
sor 100 of an embodiment of the invention. The compres-
sor 100 includes a hermetic container 1, an electric motor
2, a compressing mechanism 3 and a drive shaft 4. The
hermetic container 1 is composed of a cylindrical housing
5, and an upper cover 6 and a lower cover 7 which close
openings of the housing 5. The compressing mechanism
3 is placed in a lower portion of the housing 5. The electric
motor 2 is placed on the compressing mechanism 3 in
the housing 5. The compressing mechanism 3 and the
electric motor 2 are connected to each other through the
drive shaft 4. The upper cover 6 is provided with a terminal
8 for supplying electricity to the electric motor 2. An oil
reservoir 9 is formed in a bottom of the hermetic container
1 for reserving lubricating oil. The electric motor 2 is com-
posed of a stator 10 and a rotor 11. The stator 10 is fixed
to an inner wall of the housing 5. The rotor 11 is fixed to
the drive shaft 4 and rotates together with the drive shaft
4. Both ends of the drive shaft 4 are rotatably supported
by an upper bearing member 12 and a lower bearing
member 13.
[0047] If the electric motor 2 is biased and the drive
shaft 4 rotates, drive shaft eccentric portions 14a, 14b
eccentrically rotate in cylinders 15a, 15b, respectively,
and rolling pistons 16a, 16b rotate while abutting against
a vane (not shown). In both the cylinders 15a, 15b, suc-
tion and compression operations of refrigerant gas are
repeated with periods which are deviated from each other
by half-rotation. The compressing mechanism 3 is com-
posed of the upper bearing member 12, the lower bearing
member 13, the cylinders 15a, 15b, the rolling pistons
16a, 16b and the vane (not shown).
[0048] A discharge pipe 17 is provided on an upper
portion of the hermetic container 1. The discharge pipe
17 penetrates an upper portion of the upper cover 6, and
opens toward an inner space of the hermetic container
1. The discharge pipe 17 functions as a discharge flow
path which guides refrigerant gas compressed by the
compressing mechanism 3 into outside of the hermetic
container 1. When the compressor 100 operates, the in-
ner space of the hermetic container 1 is filled with com-
pressed refrigerant.
[0049] An accumulator 18 is provided to prevent liquid
compression of the compressor 100. The accumulator
18 separates refrigerant gas into gas and liquid before
refrigerant gas is directly sucked into the compressor
100. The accumulator 18 is composed of a cylindrical
case 19, a refrigerant gas introduction pipe connected to
an upper portion of the case 19, and two refrigerant gas
discharge pipes connected to a lower portion of the case
19.
[0050] It is preferable that HFC refrigerant R32 is used
as refrigerant which is compressed by the compressing
mechanism 3. If HFC refrigerant R32 is used, a refriger-
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ant circulation amount is increased by about 10% as com-
pared with conventional alternative refrigerant, and even
if load torque increases, efficiency is not lowered, and it
is possible to suppress noise and vibration of the electric
motor 2.
[0051] In the compressor 100 configured as described
above, the stator 10 of the electric motor 2 and the hous-
ing 5 are welded and fixed to each other by laser irradi-
ation of a fiber laser.
[0052] Fig. 2 is a plan view of the electric motor 2 ac-
cording to the embodiment of the present invention.
[0053] A DC IPM motor in which a winding wire is dis-
tributed-wound is suitable as the electric motor 2 as
shown in Fig. 2. The electric motor 2 is composed of the
stator 10 fixed to an inner wall surface of the housing 5
and the rotor 11 which transmits rotation power to a shaft.
[0054] The stator 10 includes a stator core 22 and a
winding wire 25.
[0055] The stator core 22 is formed by laminating a
plurality of electromagnetic steel sheets made of metal
on one another.
[0056] The stator core 22 includes an annular yoke por-
tion 22A, teeth 22B projecting radially inward from the
yoke portion 22A, slots 23 formed between adjacent teeth
22B, and a through hole 22C formed at the inner side of
the teeth 22B and in which the rotor 11 is placed. Insu-
lating paper (not shown) is inserted into the slots 23 to
secure insulation with respect to the winding wire 25.
[0057] An outer periphery of the stator 10, i.e., an outer
peripheral surface of the yoke portion 22A is provided
with a plurality of gaps 24A which become refrigerant
passages. In each of the gaps 24A, a width clearance a
in a circumferential direction of the yoke portion 22A is
greater than a depth clearance in a radial direction of the
yoke portion 22A. It is preferable that the width clearance
a in the gap 24a is wider than a width b in a circumferential
direction of one slot 23, and the width clearance a is two
time or more of the width b in a circumferential direction
of the slot 23. If the width clearance a in the gap 24A is
widened, even if the depth clearance is made small, the
refrigerant passage can be secured, and it is possible to
prevent the efficiency of the electric motor 2 from being
lowered. The gaps 24A penetrate the electric motor 2 in
its axial direction, and bring an upper space and a lower
space of the electric motor 2 into communication with
each other.
[0058] Refrigerant passage holes 24B which become
refrigerant passages are formed between the adjacent
gaps 24A and in the outer yoke portion 22A in the radial
direction of the teeth 22B. A diameter c of each of the
refrigerant passage holes 24B is smaller than a minimum
width d of the tooth 22B. By making the diameter c of the
refrigerant passage hole 24B smaller than the minimum
width d of the tooth 22B in this manner, the refrigerant
passage can be secured, and it is possible to prevent the
efficiency of the electric motor 2 from being deteriorated.
The refrigerant passage holes 24B penetrate the electric
motor 2 in the axial direction, and bring the upper space

and the lower space of the electric motor 2 into commu-
nication with each other.
[0059] Refrigerant which is compressed by the com-
pressing mechanism 3 and discharged from an opening
of a muffler cover 21 is guided into an upper space of the
hermetic container 1 through the gaps 24A of the stator
10, the gaps (not shown) of the rotor 11, and the refrig-
erant passage holes 24B.
[0060] The stator 10 and the housing 5 are fixed to
each other through the six laser welding portions 20.
[0061] Each of the laser welding portions 20 is formed
between the adjacent gaps 24A and at a location outside
in the radial direction of the slot 23. The laser welding
portion 20 is formed such that a light gathering point of
the fiber laser is located at the stator 10. If the fiber laser
is used, thermal influence at the time of welding is small.
If the light gathering point of the fiber laser is located at
the stator 10 instead of the boundary position between
the housing 5 and the stator 10, it is possible to reliably
weld in a small spot size.
[0062] According to conventional spot welding, since
it is necessary to fill a welding hole with welding material
such as brazing, a swelling (convex portion) is generated
on the welding portion. Whereas, in this embodiment,
since the laser welding is used, a swelling (convex por-
tion) is not generated on the welding portion, and a con-
cave portion is formed in an outer wall of the housing 5
by forming the laser welding portions 20. According to
this, it is possible to prevent covering material (heat in-
sulating material, soundproofing material and heat stor-
age material) which covers the outer peripheral surface
of the compressor 100 from being damaged.
[0063] Fig. 3 (development diagram of housing 5) is
for explaining the laser welding portions 20 of the em-
bodiment. The laser welding portions 20 are formed at
predetermined distances from one another in the circum-
ferential direction of the housing 5. The six laser welding
portions 20 are provided in this embodiment. The dis-
tances between the laser welding portions 20 need not
be the same, and may be different from each other. A
length, placement and inclination of the laser welding por-
tion 20 will be described below in detail.
[0064] It is preferable that a width of the laser welding
portion 20 is two times or more of a thickness of the elec-
tromagnetic steel sheet. By making the width of the laser
welding portion 20 two times or more of the thickness of
the electromagnetic steel sheet, it is possible to suppress
the melting depth into the stator 10 and to prevent the
efficiency of the electric motor 2 from being deteriorated.
An appropriate width of the laser welding portion 20 is
0.5 mm to 3 mm for example.

<Length>

[0065] Each of the laser welding portions 20 in the em-
bodiment is formed over a predetermined length in the
axial direction of the housing 5. That is, the laser welding
portion 20 is of a line shape. If the laser welding portion
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20 is formed by points like the welding point of conven-
tional spot welding, since it is necessary to locally emit
high heat laser, and local distortion in the stator 10 be-
comes large. In this embodiment, since the laser welding
portion 20 has the predetermined length, it is possible to
emit laser at relatively low temperature and low heat, and
it is possible to prevent the stator 10 from locally deform-
ing.
[0066] Fig. 4 shows a relation between the electric mo-
tor 2 and the housing 5 in the embodiment. When a length
of the laser welding portion 20 is defined as A (see Fig.
3) and an axial length of the stator core 22 is defined as
B (see Fig. 4), it is preferable that A is 10% or more and
90% or less of B.
[0067] The laser welding portion 20 is formed at a po-
sition exceeding 5% length of the axial length B of the
stator core 22 in the axial direction of the stator core 22
from an end surface of the stator core 22.
[0068] If the length A of the laser welding portion 20
becomes smaller than 10% of the axial length B of the
stator core 22, welding strength becomes insufficient.
[0069] If the length A of the laser welding portion 20
exceeds 90% of the axial length B of the stator core 22,
or if the laser welding portion 20 is formed at a position
within a range of 5% length of the axial length B of the
stator core 22 in the axial direction of the stator core 22
from the end surface of the stator core 22, there is fear
that sparks generated when the stator 10 and the housing
5 are welded enter the housing 5 from upper and lower
ends of the stator core 22.
[0070] It is preferable that the length A of the laser weld-
ing portion 20 is 10% or more and 20% or less of the
axial length B of the stator core 22. If the length A is 20%
or less of the axial length B, the welding range can be
made smaller, and deformation of the stator 10 generated
at the time of laser welding can effectively be prevented.
[0071] As one example, the length of the laser welding
portion 20 is practically about 10 to 20 mm and the length
of the stator core 22 is practically about 60 mm. The
length of the laser welding portion 20 means a welding
distance. When the laser welding portion 20 inclines, the
length of the laser welding portion 20 is A shown in Fig. 3.
[0072] It is unnecessary that all of the plurality of laser
welding portions 20 have the same lengths, and a laser
welding portion 20 having a different length may be in-
cluded. When all of the plurality of laser welding portions
20 have the same lengths, torque in the circumferential
direction is dispersed at the same height. Hence, rotation
torque generated in the stator 10 is not received as a
moment force in the axial direction, and it is possible to
suppress the vibration of the stator 10.

<Placement 1>

[0073] The laser welding portions 20 of the embodi-
ment are formed into the same heights in the axial direc-
tion of the housing 5. According to this, torque variation
generated by the compressing mechanism 3 and torque

variation generated by the rotation of the electric motor
2 are evenly dispersed and held by the plurality of laser
welding portions 20. The expression "the same heights"
does not always means "strictly the same", and also in-
cludes "slightly deviated heights" within a range exerting
the above-described working effect. The expression that
"formed into the same heights in the axial direction of the
housing 5" can be replaced by expression that "a starting
point of the laser welding in the housing 5 is formed into
the same heights".

(Modification 1)

[0074] A modification 1 of the laser welding portions
20 of the embodiment is shown in Fig. 5. In this modifi-
cation, the plurality of laser welding portions 20A are
formed into different heights in the axial direction of the
housing 5. According to this configuration, distortion of
the magnetic field generated when the electric motor 2
rotates at high speed and vibration in the axial direction
generated by the moment force of the rotation torque are
held by the laser welding portions 20A having the different
heights. According to this, it is possible to suppress the
distortion and the vibration of the stator 10.

<Placement 2>

[0075] The plurality of laser welding portions 20 are
formed, and they are formed at positions at 180° intervals
from each other in the circumferential direction. Accord-
ing to this, distortion in the outer peripheral direction by
the laser welding can be offset.

<Inclination>

[0076] The laser welding portion 20 in this embodiment
inclines with respect to the axial direction of the housing
5. According to this, it is possible to widen the welding
range with respect to the circumferential direction of the
housing 5, and torque variation received by the stator 10
at the time of compression and torque variation generat-
ed by the rotation of the electric motor 2 can evenly be
dispersed and held by the plurality of laser welding por-
tions 20. The inclination θ of the laser welding portion 20
is practically in a range from 10° or more to 30° or less
with respect to the axial direction of the housing 5. It is
unnecessary that all of the six laser welding portions 20
are inclined.
[0077] It is preferable that the adj acent laser welding
portions 20 are inclined in opposite directions with re-
spect to the axial direction of the housing 5. A reason
thereof will be described in detail later, but a distance
between ends of the adjacent laser welding portions 20
can be shortened, and rigidity in the circumferential di-
rection of the housing 5 can be enhanced. Further, since
it is possible to weld while rotating the housing 5, time
required for welding can be shortened.
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(Modification 2)

[0078] A modification 2 of the laser welding portions
20 of this embodiment will be shown in Fig. 6. In this
embodiment, a plurality of laser welding portions 20B are
formed parallel to the axial direction of the housing 5.
According to this configuration, since the laser welding
portions 20B can be made long in the axial direction of
the stator 10, it is possible to suppress the distortion and
vibration of the stator 10.
[0079] Distances between ends of the laser welding
portions 20 of the embodiment and the laser welding por-
tions 20B of the modification 2 will be described below.
Figs. 7 are for explaining the distances between the ends
of the laser welding portions 20 and 20B of the embodi-
ment and the modification 2 of the present invention. Dis-
tances (W) between the ends of the laser welding por-
tions 20 in the embodiment are shorter than the distances
(W’) between the ends of the laser welding portions 20B
of the modification 2 (W<W’). According to this, in the
embodiment, it is possible to enhance the rigidity in the
circumferential direction of the housing 5.
[0080] The present invention is not limited to the con-
figuration of the embodiment, the invention can variously
be modified within a range of the subject matter of the
invention, and the invention can be carried out in different
embodiments.

(1) Although the present invention is applied to the
two piston rotary compressor in the embodiment, the
invention can also be applied to one piston rotary
compressor. The invention is not limited to the rotary
compressor, and can be applied also to a scroll com-
pressor.
(2) Although six laser welding portions 20 are formed
in the embodiment, the number of the laser welding
portions 20 is not limited to six. It is only necessary
that the plurality of laser welding portions are formed.
(3) Although the invention is applied to the distribut-
ed-wound type electric motor 2 in the embodiment,
the invention can be applied also to a concentrated-
wound type electric motor 2.
(4) Although the stator 10 and the housing 5 are fixed
to each other through laser welding in the embodi-
ment, the electric motor 2 may first be inserted into
the cylindrical housing 5 through shrink fit, a clear-
ance size between the stator 10 and the rotor 11 is
determined and then, the stator 10 and the housing
5 may be welded and fixed to each other through
laser welding.

[0081] Fig. 8 is a photograph of a sectional view of
essential portions of the compressor 100 of the present
invention.
Fig. 8 shows the laser welding portion 20 formed through
fiber laser.
[0082] As shown in Fig. 8, the laser welding portion 20
is formed astride the housing 5 and the stator 10 such

that a light gathering point 20a of the fiber laser is located
at the stator 10 instead of a boundary position between
the housing 5 and the stator 10.
[0083] A concave portion is formed in an outer wall of
the housing 5 irradiated with fiber laser.
[0084] If the light gathering point 20a of fiber laser is
located at the boundary position between the housing 5
and the stator 10, when a clearance is generated be-
tween the housing 5 and the stator 10, there is a possi-
bility that welding of the fiber laser becomes insufficient
because the spot size is small. On the other hand, if the
light gathering point 20a of fiber laser is located at the
stator 10, even if a clearance is generated between the
housing 5 and the stator 10, the stator 10 is melted and
the clearance is filled and the stator 10 is welded to the
housing 5.
[0085] To prevent a clearance from being generated
between the housing 5 and the stator 10, it is preferable
that the stator 10 is transition-fitted into the housing 5
before the laser welding portions 20 are formed. By pre-
viously eliminating the clearance between the housing 5
and the stator 10 by transition fit, it is possible to reliably
weld by the laser welding portions 20.

[INDUSTRIAL APPLICABILITY]

[0086] According to the compressor of the present in-
vention, it is possible to enhance the efficiency of the
compressor by preventing deformation and distortion of
the electric motor. According to this, the invention can be
applied not only to the air conditioner compressor but
also to a heat pump water heater.

[EXPLANATION OF SYMBOLS]

[0087]

1 hermetic container
2 electric motor
3 compressing mechanism
4 drive shaft
5 housing
6 upper cover
7 lower cover
8 terminal
9 oil reservoir
10 stator
11 rotor
12 upper bearing member
13 lower bearing member
14 drive shaft eccentric portion
15 cylinder
16 rolling piston
17 discharge pipe
18 accumulator
19 case
20 laser welding portions
20a light gathering point
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21 muffler cover
22 stator core
22A yoke portion
22B teeth
23 slots
24A gaps
24B refrigerant passage hole
25 winding wire
100 compressor

Claims

1. A compressor comprising: an electric motor includ-
ing a stator and a rotator placed on an inner side of
the stator; a compressing mechanism; and a hous-
ing, wherein
the stator is fixed to an inner wall of the housing
through a plurality of laser welding portions,
the plurality of laser welding portions are formed at
predetermined distances from one another in a cir-
cumferential direction of the housing, and
the laser welding portions are formed over predeter-
mined lengths.

2. The compressor according to claim 1, wherein
the stator includes a stator core and a winding wire,
the stator core is formed by laminating a plurality of
metal electromagnetic steel sheets on one another,
the stator core includes an annular yoke portion,
teeth projecting inward in a radial direction of the
yoke portion from the yoke portion, and slots formed
between the adjacent teeth,
a plurality of gaps which become refrigerant passag-
es are formed in an outer peripheral surface of the
yoke portion, and
the laser welding portions are formed between the
adjacent gaps and at locations on an outer side in a
radial direction of the slots.

3. The compressor according to claim 2, wherein
refrigerant passage holes which become the refrig-
erant passages are formed between the adjacent
gaps and in the yoke portion located on an outer side
in a radial direction of the teeth.

4. The compressor according to any one of claims 1 to
3, wherein
the laser welding portions are formed by fiber laser,
and
a light gathering point of the fiber laser is located on
the stator.

5. The compressor according to any one of claims 1 to
4, wherein
a concave portion is formed in an outer wall of the
housing by forming the laser welding portions.

6. The compressor according to any one of claims 1 to
5, wherein
a length of the laser welding portion is 10% or more
and 90% or less of an axial length of the stator core,
and
the laser welding portion is formed at a position ex-
ceeding 5% length of the axial length of the stator
core in the axial direction of the stator core from an
end surface of the stator core.

7. The compressor according to claim 6, wherein
the length of the laser welding portion is 10% or more
and 20% or less of the axial length of the stator core.

8. The compressor according to any one of claims 1 to
7, wherein
the plurality of laser welding portions are formed into
the same heights in an axial direction of the housing.

9. The compressor according to any one of claims 1 to
7, wherein
the plurality of laser welding portions are formed into
different heights in an axial direction of the housing.

10. The compressor according to any one of claims 1 to
9, wherein
the laser welding portions are formed parallel to an
axial direction of the housing.

11. The compressor according to any one of claims 1 to
9, wherein
the laser welding portions incline with respect to an
axial direction of the housing.

12. The compressor according to claim 11, wherein
a first laser welding portion and a second laser weld-
ing portion placed adjacent to the first laser welding
portion in the circumferential direction incline with
respect to the axial direction of the housing in oppo-
site directions with from each other.

13. The compressor according to any one of claims 1 to
12, wherein
a fourth laser welding portion is formed at a position
at a 180° interval from an arbitrary third laser welding
portion of the plurality of laser welding portions in the
circumferential direction.

14. The compressor according to claim 2 or 3, wherein
a width of the laser welding portion is two times or
more of a thickness of the electromagnetic steel
sheet.

15. The compressor according to any one of claims 1 to
14, wherein
HFC refrigerant R32 is used as refrigerant which is
compressed by the compressing mechanism.
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16. The compressor according to any one of claims 1 to
15, wherein
the laser welding portions are formed after the stator
is transition-fitted into the housing.
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