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(54) SCROLL COMPRESSOR

(567) A scroll compressor has an axial gap between
fixed spiral wrap (11b) and orbiting scroll bottom surface
(12e) and between orbiting spiral wrap (12b) and fixed
scroll bottom surface (11d), and is configured such that
orbiting scroll end plate (12a) is pressed against outer

peripheral wall (11c) of fixed scroll (11) in a region with
angle of rotation larger than maximum involute angle of
fixed scroll (11), and one of fixed scroll (11) and orbiting
scroll (12) has a higher hardness than the other.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a scroll com-
pressor used for, in particular, an air conditioner, a water
heater, or a freezing machine of a refrigerator or the like.

BACKGROUND ART

[0002] PTL 1 and PTL 2 disclose scroll compressors
used in air conditioners and the like. In these scroll com-
pressors, a fixed spiral wrap of a fixed scroll and an or-
biting spiral wrap of an orbiting scroll are engaged with
each other and the orbiting scroll is made to orbit to com-
press a refrigerant. When a same kind of metals are used
for the fixed scroll and the orbiting scroll, surface treat-
ment such as anodization coating treatment or plating
treatment is performed on a surface of either one of the
fixed scroll and the orbiting scroll to prevent seizing be-
tween the fixed scroll and the orbiting scroll. For example,
in PTL 1, an alloy containing aluminum as a main com-
ponent is used for the fixed scroll and the orbiting scroll.
The orbiting scroll is subjected to alumite treatment and
then the surface of the orbiting scrollis smoothed by pres-
sure treatment. In PTL 2, aluminum is used for the fixed
scroll and the orbiting scroll. The coating on one of the
fixed scroll and the orbiting scroll is of hard oxidized alu-
mite, and the coating on the other is of semihard oxidized
alumite.

Citation List
Patent Literature
[0003]

PTL 1: Unexamined Japanese Patent Publication
No. 2007-132297

PTL 2: Unexamined Japanese Utility Model Publica-
tion No. S63-171681

SUMMARY OF THE INVENTION

[0004] The present disclosure provides a scroll com-
pressor that prevents seizing between a fixed scroll and
an orbiting scroll and has further improved efficiency and
reliability.

[0005] In the scroll compressor of the present disclo-
sure, both the fixed scroll and orbiting scroll are made of
light metal, an axial gap is formed between an orbiting
spiral wrap of the orbiting scroll and a fixed scroll bottom
surface on the wrap surface side of the fixed scroll and
between a fixed spiral wrap of the fixed scroll and an
orbiting scroll bottom surface on the wrap surface side
of the orbiting scroll, and an orbiting scroll end plate is
pressed againstan outer peripheral wall of the fixed scroll
in a region with angle of rotation larger than outer wall
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maximum involute angle of the fixed scroll. One or both
of the fixed scroll and the orbiting scroll are subjected to
a surface treatment, and one of the fixed scroll and the
orbiting scroll has a higher hardness than the other.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Fig. 1is a longitudinal sectional view of a scroll com-
pressor according to a first exemplary embodiment.
Fig. 2 is an enlarged sectional view illustrating a
meshed configuration of a fixed scroll and an orbiting
scroll of a compression mechanism unit of the scroll
compressor.

Fig. 3 is a plan view of the fixed scroll of the scroll
compressor.

Fig. 4 is an explanatory view illustrating an axial gap
between the fixed scroll and the orbiting scroll of the
scroll compressor.

DESCRIPTION OF EMBODIMENTS

(Knowledge and the like underlying the present disclo-
sure)

[0007] At the time when the inventors have arrived at
the present disclosure, as described in PTL 1 or PTL 2,
seizing between a fixed scroll and an orbiting scroll of a
scroll compressor is prevented by surface treatment per-
formed on a surface of one of the fixed scroll and the
orbiting scroll. In an assumed case where an orbiting
scrollis hardened by surface treatment, with a fixed scroll
and the orbiting scroll always sliding against each other,
a fixed scroll bottom surface of the fixed scroll, which is
soft, wears by sliding of the scrolls against each other. A
spiral wrap of the orbiting scroll is sandwiched between
the rapidly wearing fixed scroll bottom surface of the fixed
scroll and an orbiting scroll bottom surface of the orbiting
scroll, which increases the resistance against sliding and
causes seizing. In addition, sliding of the orbiting scroll
bottom surface of the orbiting scroll against the distal end
of the spiral wrap of the fixed scroll increases the rota-
tional moment acting on the orbiting scroll, which might
turn the orbiting scroll. There is still room for further im-
provement regarding the risk of a decrease in efficiency
and a decrease in reliability of the scroll compressor.
[0008] The inventors have found these problems and
have made the subject matter of the present disclosure
to solve the problems.

[0009] The present disclosure provides a scroll com-
pressor that has improved efficiency and reliability by
suppressing an increase in the resistance against sliding
between a fixed scroll and an orbiting scroll, an increase
in rotational moment, and the like.

[0010] Hereinafter, an exemplary embodiment will be
described in detail with reference to the accompanying
drawings. Unnecessary detailed description may be
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omitted. For example, detailed description of already
well-known matters and repeated description of substan-
tially the same configuration may be omitted. This is to
avoid an unnecessary redundancy in the following de-
scription and to facilitate understanding of a person
skilled in the art.

[0011] Note that, the accompanying drawings and the
following description are merely presented to help those
skilled in the art fully understand the present disclosure,
and are notintended to limit the subject matters described
in the claims.

(First exemplary embodiment)

[0012] A firstexemplary embodiment will be described
below with reference to Figs. 1 to 4.

[1 -1. Configuration]

[0013] As illustrated in Fig. 1, scroll compressor 100
includes compression mechanism unit 10 that compress-
es a refrigerant and motor mechanism unit 20 that drives
compression mechanism unit 10, compression mecha-
nism unit 10 and motor mechanism unit 20 being dis-
posed in hermetic container 1.

[0014] Hermetic container 1 includes barrel 1a having
a cylindrical shape extending in the up-down direction,
lower lid 1b closing a lower opening of barrel 1a, and
upper lid 1c closing an upper opening of barrel 1a.
[0015] Hermeticcontainer 1is provided with refrigerant
suction pipe 2 for introducing the refrigerant into com-
pression mechanism unit 10, and refrigerant discharge
pipe 3 for discharging the refrigerant compressed by
compression mechanism unit 10 to the outside of her-
metic container 1.

[0016] Compression mechanism unit 10 includes fixed
scroll 11, orbiting scroll 12, and rotary shaft 13 for driving
orbiting scroll 12 to orbit.

[0017] Motor mechanism unit 20 includes stator 21
fixed to hermetic container 1, and rotor 22 disposed inside
stator 21. Rotary shaft 13 is fixed to rotor 22.

[0018] Eccentric shaft 13ais provided at an upper end
of rotary shaft 13 to be eccentric to rotary shaft 13. On
eccentric shaft 13a, an oil reservoir which is a recess
opened to an upper surface of eccentric shaft 13ais pro-
vided.

[0019] Main bearing 30 that supports fixed scroll 11
and orbiting scroll 12 is provided below fixed scroll 11
and orbiting scroll 12.

[0020] Main bearing 30 includes bearing 31 that rotat-
ably supports rotary shaft 13, and boss housing 32. Main
bearing 30 is fixed to hermetic container 1 by welding,
shrink fit, or the like. Lower end 13b of rotary shaft 13 is
rotatably supported by sub-bearing 18 disposed at the
lower portion of hermetic container 1.

[0021] Fixed scroll 11 includes fixed scroll end plate
11a having a disk shape, fixed spiral wrap 11b having a
spiral shape and erecting from fixed scroll end plate 11a,
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and outer peripheral wall portion 11c erecting so as to
surround the circumference of fixed spiral wrap 11b. Dis-
charge port 14 is provided substantially at a center portion
of fixed scroll end plate 11a.

[0022] Orbiting scroll 12 includes orbiting scroll end
plate 12a having a disk shape, an orbiting spiral wrap
12b erecting from a wrap side end surface of orbiting
scroll end plate 12a, and cylindrical boss portion 12¢
formed on an anti-wrap side end surface of orbiting scroll
end plate 12a (a surface opposite to the wrap side end
surface of orbiting scroll end plate 12a).

[0023] Fixed spiral wrap 11b of fixed scroll 11 and or-
biting spiral wrap 12b of orbiting scroll 12 mesh with each
other, and a plurality of compression chambers 15 is
formed between fixed spiral wrap 11b and orbiting spiral
wrap 12b.

[0024] Boss portion 12c is formed substantially at the
center of orbiting scroll end plate 12a. Eccentric shaft
13ais inserted in boss portion 12¢, and boss portion 12¢
is accommodated in boss housing 32.

[0025] Fixed scroll 11 is fixed to main bearing 30 by
outer peripheral wall 11c using a plurality of bolts (not
shown). Meanwhile, orbiting scroll 12 is supported by
fixed scroll 11 via spin-restraining member 17 such as
an Oldham ring. Spin-restraining member 17 that re-
strains spinning of orbiting scroll 12 is provided between
fixed scroll 11 and main bearing 30. Accordingly, orbiting
scroll 12 makes an orbit motion without spinning with
respect to fixed scroll 11.

[0026] Oil storage part 4 that stores lubricating oil is
formed at the bottom of hermetic container 1. Oil pump
5 of a displacement type is provided at the lower end of
rotary shaft 13. Oil pump 5 is disposed so as a suction
port of oil pump 5 to be in oil storage part 4. Oil pump 5
is driven by rotary shaft 13 and reliably sucks up lubri-
cating oil in oil storage part 4 provided at the bottom of
hermetic container 1 at any pressure condition and op-
erating speed, which eliminates concern about loss of oil.
[0027] Rotary shaft oil supply hole 13c extending from
lower end 13b of rotary shaft 13 to eccentric shaft 13ais
formed in rotary shaft 13.

[0028] The lubricating oil sucked up by oil pump 5 is
supplied to a bearing of sub-bearing 18, bearing 31, and
into boss portion 12c through rotary shaft oil supply hole
13c formed in rotary shaft 13.

[0029] The refrigerant sucked through refrigerant suc-
tion pipe 2 is guided from suction port 15a to compression
chamber 15. Compression chamber 15 moves from the
outer peripheral side toward the central portion while re-
ducing its volume. The refrigerant that has reached a
predetermined pressure in compression chamber 15 is
discharged to discharge chamber 6 from discharge port
14 provided at the central portion of fixed scroll 11. Dis-
charge port 14 is provided with a discharge reed valve
(not shown). The refrigerant that has reached a prede-
termined pressure in compression chamber 15 pushes
open the discharge reed valve and is discharged to dis-
charge chamber 6. The refrigerant discharged to dis-
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charge chamber 6 is led out to an upper portion in her-
metic container 1, and is discharged from refrigerant dis-
charge pipe 3.

[0030] Fig. 2illustrates a meshed configuration of fixed
scroll 11 and orbiting scroll 12 of scroll compressor 100
according to the present exemplary embodiment. An ax-
ial gap is formed between the distal end surface of fixed
spiral wrap 11b and orbiting scroll bottom surface 12e
and between fixed scroll bottom surface 11d and the dis-
tal end surface of orbiting spiral wrap 12b.

[0031] In fixed scroll 11 illustrated in Fig. 3, a region
with angle of rotation larger than outer wall maximum
involute angle of fixed scroll 11 is hatched. The hatched
region is a portion of fixed scroll 11 existing in the outer
side of the involute curve extending to the maximum in-
volute angle of fixed scroll 11 in a plan view of fixed scroll
11, and corresponds to outer peripheral wall 11c. By ap-
plying pressure to a back surface of orbiting scroll end
plate 12d of orbiting scroll 12, an outer peripheral portion
of orbiting scroll end plate 12a is pressed against outer
peripheral wall 11c of fixed scroll 11 in the hatched region
in Fig. 3.

[0032] In scroll compressor 100 according to the
present exemplary embodiment, one or both of fixed
scroll 11 and orbiting scroll 12 are subjected to surface
treatment. This makes the hardness of one of fixed scroll
11 and orbiting scroll 12 higher than the hardness of the
other. As a method of surface treatment, for example,
anodization coating (alumite) treatment is known.

[1 -2. Operation]

[0033] Operations and advantageous effects of scroll
compressor 100 configured as described above will be
described below.

[0034] In scroll compressor 100 having the above con-
figuration, the difference between the hardness of fixed
scroll 11 and the hardness of orbiting scroll 12 causes
the scroll having the lower hardness, among fixed scroll
11 and orbiting scroll 12, to wear by a proper amount. In
the present exemplary embodiment, an axial gap is
formed between the distal end surface of fixed spiral wrap
11b of fixed scroll 11 and orbiting scroll bottom surface
12e of orbiting scroll 12 and between fixed scroll bottom
surface 11d and the distal end surface of orbiting spiral
wrap 12b. This avoids, even when the scroll having a low
hardness wears by a proper amount, sandwiching of or-
biting spiral wrap 12b of orbiting scroll 12 between fixed
scroll bottom surface 11d and orbiting scroll bottom sur-
face 12e. Accordingly, seizing between fixed scroll 11
and orbiting scroll 12 resulting from sliding of orbiting
scroll 12 can be prevented, and thereby reliability im-
proves. Furthermore, since the increase in rotational mo-
ment acting on orbiting scroll 12 is avoided, turning of
orbiting scroll 12 can also be suppressed.

[0035] Furthermore, since sandwiching of orbiting spi-
ral wrap 12b of orbiting scroll 12 between fixed scroll
bottom surface 11d and orbiting scroll bottom surface
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12e is avoided even when the scroll having a low hard-
ness wears by a proper amount as described above, or-
biting scroll 12 can be pressed against fixed scroll 11.
Thisreduces leakage of the refrigerant from compression
chamber 15 to suction port 15a, and leakage loss can be
reduced.

[0036] In scroll compressor 100 of the present exem-
plary embodiment, region with angle of rotation larger
than outer wall maximum involute angle 11e (hatched
portion in Fig. 3) of fixed scroll 11 is made to slide against
the outer peripheral portion of orbiting scroll end plate
12a to reduce the turning moment of orbiting scroll 12
and improve the resistance against turning of orbiting
scroll 12. Therefore, gas leakage due to turning of orbiting
scroll 12 can be suppressed. Accordingly, the efficiency
of the compressor can be further improved by a combi-
nation with the above-described effect of reducing the
leakage loss of the refrigerant. Note that turning refers
to a state in which orbiting scroll 12 separates from fixed
scroll 11 by a push back force from compression chamber
15.

[0037] Fig. 4 is a sectional view illustrating a relation-
ship between axial gap Hf between fixed spiral wrap 11b
and orbiting scroll bottom surface 12e and axial gap Ho
between orbiting spiral wrap 12b and fixed scroll bottom
surface 11d.

[0038] Axial gap Hf between fixed spiral wrap 11b and
orbiting scroll bottom surface 12e and axial gap Ho be-
tween orbiting spiral wrap 12b and fixed scroll bottom
surface 11d are set to satisfy Hf < Ho in the present ex-
emplary embodiment. In the present exemplary embod-
iment, the hardness of fixed scroll 11 is higher than the
hardness of orbiting scroll 12.

[0039] With axial gap Ho between orbiting spiral wrap
12b and fixed scroll bottom surface 11d made larger than
axial gap Hf between fixed spiral wrap 11b and orbiting
scroll bottom surface 12e as described above, the distal
end surface of orbiting spiral wrap 12b does not slide
against fixed scroll bottom surface 11d, which enhances
the resistance against turning.

[0040] Furthermore, by making the hardness of fixed
scroll 11 higher than the hardness of orbiting scroll 12
and letting fixed spiral wrap 11b of fixed scroll 11 having
a high hardness slide against orbiting scroll bottom sur-
face 12e even in a transition period between operational
states and an abnormal state of the compressor, friction
between fixed spiral wrap 11b and orbiting spiral wrap
12b can be suppressed, so that reliability of scroll com-
pressor 100 can be secured. In an assumed case where
the relationship between gap Hf and gap Ho is reversed
(Hf > Ho), for instance, the wrap distal end of a scroll
having a high hardness receives a load, and this might
cause a decrease in reliability of scroll compressor 100.
[0041] Inthe presentexemplary embodiment, the case
where anodization coating (alumite) treatment is per-
formed as the surface treatment is described. However,
the method of surface treatment is not limited to the an-
odization coating treatment. For example, a plating treat-
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ment can raise the hardness of a member such as a fixed
scroll and an orbiting scroll, and thus can obtain a similar
effect as that of the present disclosure.

[1 -3. Effects and the like]

[0042] As described above, in the scroll compressor
according to the present exemplary embodiment, both
the fixed scroll and orbiting scroll are made of light metal,
and an axial gap is formed between the orbiting spiral
wrap of the orbiting scroll and the fixed scroll bottom sur-
face on the wrap surface side of the fixed scroll and be-
tween the fixed spiral wrap of the fixed scroll and the
orbiting scroll bottom surface on the wrap surface side
of the orbiting scroll. In addition, the end plate of the or-
biting scroll is pressed against the region with angle of
rotation larger than outer wall maximum involute angle
of the fixed scroll, and one or both of the fixed scroll and
the orbiting scroll are subjected to surface treatment so
that either one has a higher hardness than the other.
[0043] This prevents seizing caused by the fixed scroll
and the orbiting scroll sliding against each other, and thus
the reliability can be improved. Furthermore, by reducing
the turning moment of the orbiting scroll to reduce gas
leakage due to turning or the like of the orbiting scroll or
gas leakage from the compression chamber to the suc-
tion port, the efficiency of the scroll compressor can be
improved.

[0044] The scroll compressor is configured such that
axial gap Hf between the fixed spiral wrap of the fixed
scroll and the orbiting scroll bottom surface and axial gap
Ho between the orbiting spiral wrap of the orbiting scroll
and the fixed scroll bottom surface satisfy the relationship
of Hf <Ho. The hardness of the fixed scrollis made higher
than the hardness of the orbiting scroll.

[0045] Accordingly, the resistance against turning of
the orbiting scroll can be further reliably improved, and
the friction between the fixed spiral wrap and the orbiting
spiral wrap is suppressed even in a transition period be-
tween operating states and an abnormal state of the com-
pressor, so that the reliability of the scroll compressor
can be improved.

[0046] The present disclosure has been described us-
ing the exemplary embodiment described above. Since
the exemplary embodiment is for illustrating the technol-
ogy in the present disclosure, various modifications, re-
placements, additions, omissions, or the like, can be
made within the scope of the claims or equivalents there-
of.

[0047] As the refrigerant of the scroll compressor of
the present disclosure, R32, carbon dioxide, or a refrig-
erant having a double bond between carbons can be
used.

INDUSTRIAL APPLICABILITY

[0048] The scroll compressor according to the present
disclosure can improve reliability and efficiency, and is
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thus useful for a hot water heating device, an air condi-
tioning device, a water heater, or a refrigeration cycle
device such as a freezing machine.

REFERENCE MARKS IN THE DRAWINGS

[0049]

1 hermetic container

1a barrel

1b lower lid

1c upper lid

2 refrigerant suction pipe

3 refrigerant discharge pipe

4 oil storage part

5 oil pump

6 discharge chamber

10 compression mechanism unit
11 fixed scroll

11a  fixed scroll end plate

11b  fixed spiral wrap

11c  outer peripheral wall

11d  fixed scroll bottom surface
11e  region with angle of rotation larger than outer wall

maximum involute angle
12 orbiting scroll

12a  orbiting scroll end plate

12b  orbiting spiral wrap

12¢c  boss portion

12d  back surface of orbiting scroll end plate
12e  orbiting scroll bottom surface

13 rotary shaft

13a  eccentric shaft
13b  lower end
13c  rotary shaft oil supply hole

14 discharge port

15 compression chamber
15a  suction port

17 spin-restraining member
18 sub-bearing

20 motor mechanism unit

21 stator

22 rotor

30 main bearing
31 bearing

32 boss housing
100  scroll compressor

Claims
1. A scroll compressor comprising:

a compression mechanism unit that compress-
es a refrigerant, and includes a fixed scroll, an
orbiting scroll, and a rotary shaft that drives and
makes the orbiting scroll orbit;

a motor mechanism unit that drives the com-
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pression mechanism unit; and

a hermetic container that accommodates the
compression mechanism unit and the motor
mechanism unit, and includes an oil storage part

that stores lubricating oil in a bottom portion, 5
wherein the fixed scroll includes a fixed scroll

end plate having adisk shape, a fixed spiral wrap
erecting from the fixed scroll end plate, and an
outer peripheral wall disposed around the fixed
spiral wrap, 10
the orbiting scroll includes an orbiting scroll end
plate having a disk shape, and an orbiting spiral
wrap erecting from the orbiting scroll end plate,

the fixed scroll and the orbiting scroll contain a
light metal, 15
the fixed scroll and the orbiting scroll are dis-
posed so as to have an axial gap Ho between

the orbiting spiral wrap and the fixed scroll end
plate and an axial gap Hf between the fixed spiral
wrap and the orbiting scroll end plate, 20
the orbiting scroll end plate is pressed against

the outer peripheral wall of the fixed scroll in a
region with angle of rotation larger than maxi-
mum involute angle of the fixed scroll,

at least one of the fixed scroll and the orbiting 25
scroll is subjected to surface treatment, and

a hardness of the fixed scroll and a hardness of

the orbiting scroll differ from each other.

The scroll compressor according to Claim 1, wherein 30
the axial gap Hf and the axial gap Ho have a
relationship of Hf < Ho, and
the hardness of the fixed scroll is higher than
the hardness of the orbiting scroll. 35

The scroll compressor according to Claim 1 or 2,

wherein atleastone of the fixed scrolland the orbiting

scroll is subjected to surface treatment of anodiza-
tion coating treatment or plating treatment. 40

45

50
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