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(57) ABSTRACT

An electric compressor for a vehicle air conditioner capable
of preventing refrigerant leakage is provided. A case (77) is
formed by injecting a molten metal into a mold, and a com-
pression unit for compressing a refrigerant is accommodated
inside, wherein a machined portion (123) is formed on one of
an inner circumferential surface (77A) in contact with the
refrigerant and an outer circumferential surface adjacent to
the inner circumferential surface.
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ELECTRIC COMPRESSOR FOR VEHICLE
AIR CONDITIONER

TECHNICAL FIELD

[0001] The present invention relates to an electric compres-
sor for a vehicle air conditioner.

BACKGROUND ART

[0002] With conventional integrated-inverter electric com-
pressors for vehicle air conditioners (electric compressors for
vehicle air conditioners), a method for driving a scroll com-
pressor using a fixed scroll and an orbiting scroll with an
electric motor is widely used (for example, see Patent Docu-
ments 1 to 7).

[0003] In the above-described electric compressor, an
inverter case that accommodates an inverter unit for supply-
ing electrical power to the electric motor and a pressure case
that accommodates, for example, the electric motor or a com-
pression unit are integrally formed by die-casting using, for
example, aluminum as a material.

[0004] Many screw holes used for attaching an inverter unit
are often formed in the interior of such an inverter case.
[0005] Patent Document 1: Japanese Unexamined Patent
Application, Publication No. 2007-162661

[0006] Patent Document 2: The Publication of Japanese
Patent No. 3802477

[0007] Patent Document 3: The Publication of Japanese
Patent No. 3843809

[0008] Patent Document 4: Japanese Unexamined Patent
Application, Publication No. 2005-188441

[0009] Patent Document 5: Japanese Unexamined Patent
Application, Publication No. 2007-128756

[0010] Patent Document 6: Japanese Unexamined Patent
Application, Publication No. 2005-180292

DISCLOSURE OF INVENTION

[0011] As described above, when many screw holes are
formed inside the inverter case, shrinkage cavities communi-
cate between the screw holes and a machined surface, in the
pressure case, facing the screw holes, and thus, refrigerant in
the pressure case tends to leak outside through the shrinkage
cavities.

[0012] The present invention has been conceived to solve
the above-described problems, and an object thereof is to
provide an electric compressor for a vehicle air conditioner
capable of preventing refrigerant leakage.

[0013] To realize the object described above, the present
invention provides the following solutions.

[0014] The present invention provides an electric compres-
sor for a vehicle air conditioner, wherein a case is formed by
injecting a molten metal into a mold, and a compression unit
for compressing a refrigerant is accommodated inside, and
wherein a machined portion is formed on only one of an inner
circumferential surface in contact with the refrigerant and an
outer circumferential surface adjacent to the inner circumfer-
ential surface.

[0015] According to the present invention, it is possible to
prevent the machined portion formed at the inner circumfer-
ential surface side of the case and the machined portion
formed at the outer circumferential surface side from becom-
ing adjacent, thus preventing the refrigerant from leaking
from the inside to the outside of the case.
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[0016] Specifically, because the inner circumferential sur-
face or the outer circumferential surface adjacent to the
machined portion is not processed, it is possible to leave a
casting surface including a chill layer that has fewer cavities,
such as shrinkage cavities, on the inner circumferential sur-
face or the outer circumferential surface. Therefore, it is pos-
sible to reduce the probability of the above-described cavities
passing through from the inside to the outside of the case, thus
reducing the incidence of refrigerant leaks.

[0017] In the invention described above, a thickness
between the machined portion and an inner circumferential
portion, or a thickness between the machined portion and an
outer circumferential portion is preferably larger than that
between the inner circumferential surface and the outer cir-
cumferential surface.

[0018] In this way, it is possible to ensure sufficient thick-
ness between the machined portion and the inner circumfer-
ential portion or between the machined portion and the outer
circumferential portion in the case, thus preventing refriger-
ant leaks.

[0019] In other words, by ensuring sufficient thickness of
the case, it is possible to reduce the probability of the above-
described cavities passing through from the inside to the
outside of the case, thus reducing the incidence of refrigerant
leaks.

[0020] In the invention described above, a pressure case
that accommodates the compression unit and an electrical-
equipment case that accommodates electrical parts that con-
trol an electric motor for driving the compression unit are
preferably integrally provided in the case, and the molten
metal is preferably injected from the pressure case side.
[0021] In this way, by injecting the molten metal from the
pressure case side to form the case, it is possible to reduce the
incidence of cavities in the pressure case. Accordingly, it is
possible to reduce the probability of the above-described
cavities passing through from the inside to the outside of the
pressure case, thus reducing the incidence of refrigerant
leaks.

[0022] Inthe configuration described above, it is preferable
that the pressure case be a substantially cylindrical member
having at least a bottom surface, a plurality of ribs that radi-
ally extend being provided on the bottom surface, and a
suction hole through which the refrigerant flows into the
pressure case from outside be provided so as to pass through
between the plurality of ribs in the case.

[0023] In this way, it is possible to prevent interference
between the suction hole and the ribs, thus ensuring the
strength of the pressure case. More specifically, because the
ribs do not block the flow of the refrigerant flowing inside
through the suction hole, the shape of the ribs is not restricted.
Therefore, the ribs can be formed in any shape required to
ensure the strength of the pressure case, thus ensuring the
strength of the pressure case.

[0024] In addition, to avoid interference between the suc-
tion hole and the ribs, compared with a case in which the
positions of the suction hole and the ribs are shifted relative to
each other in the center axis direction of the pressure case, it
is possible to reduce the size of the pressure case in the center
axis direction.

[0025] Inthe configuration described above, it is preferable
that the pressure case be a substantially cylindrical member
having at least a bottom surface, a plurality of ribs that radi-
ally extend be provided on the bottom surface, a suction hole
through which the refrigerant flows into the pressure case
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from outside be provided so as to pass through between the
plurality of ribs in the case, a boss that supports a rotation
shaft ofthe compression unit be provided at the center portion
of'the bottom surface, and the suction hole be a through-hole
extending toward the boss.

[0026] In this way, when the refrigerant flowing into the
pressure case through the suction hole includes lubricant,
such as lubricating oil, the lubricant flows toward the boss
together with the refrigerant and is supplied between the
rotation shaft and the boss. Accordingly, lubrication between
the rotation shaft and the boss can be ensured.

[0027] Inthe configuration described above, it is preferable
that the pressure case be a substantially cylindrical member
having at least a bottom surface, a plurality of ribs that radi-
ally extend be provided on the bottom surface, a suction hole
through which the refrigerant flows into the pressure case
from outside be provided so as to pass through between the
plurality of ribs in the case, a discharge hole in which the
refrigerant flows out from the pressure case be provided in the
pressure case, and the suction hole and the discharge hole be
formed substantially in the same direction with respect to the
case.

[0028] In this way, compared with a case in which the
suction hole and the discharge hole are formed in different
directions, because both directions are substantially the same,
it is possible to reduce the size in the width direction of the
pressure case, i.e., the size in a direction orthogonal to the
center axis.

[0029] Inthe configuration described above, it is preferable
that the pressure case be a substantially cylindrical member
having at least a bottom surface, a plurality of ribs that radi-
ally extend be provided on the bottom surface, a suction hole
through which the refrigerant flows into the pressure case
from outside be provided so as to pass through between the
plurality of ribs in the case, and the suction hole be located at
a position higher than the central axis of the pressure case
when the pressure case is attached to a desired attachment
position.

[0030] In this way, when attaching the pressure case to a
desired attachment position, the lubricant retained in the pres-
sure case can be prevented from flowing out from the suction
hole.

[0031] The electric compressor for the vehicle air condi-
tioner according to the present invention provides advantages
in that it is possible to prevent a machined portion formed at
an inner circumferential surface side and a machined portion
formed at an outer circumferential surface side in a case from
becoming adjacent, as well as to prevent refrigerant from
leaking from the inside to the outside of the case.

BRIEF DESCRIPTION OF DRAWINGS

[0032] FIG.1 is a sectional view for explaining, in outline,
the configuration of an electric compressor according to an
embodiment of the present invention.

[0033] FIG.2 is a perspective view for explaining the con-
figuration of a motor case in FIG. 1.

[0034] FIG. 3 is a diagram of a box, viewed from an open-
ing side, for explaining the configuration of the motor case in
FIG. 2.

[0035] FIG. 4 is a diagram of a cylindrical portion, viewed
from an opening side, for explaining the configuration of the
motor case in FIG. 2.
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[0036] FIG. 5 is a sectional view for explaining the con-
figuration of a portion where a terminal portion is attached in
the motor case in FIG. 1.

[0037] FIG. 6 is a sectional view for explaining the con-
figuration of a suction portion in the motor case in FIG. 3.

EXPLANATION OF REFERENCE SIGNS

[0038] 1: electric compressor (electric compressor for
vehicle air conditioner)

[0039] 3: scroll compression unit (compression unit)

[0040] 11: main shaft (rotation shaft)

[0041] 13: housing (case, pressure case)

[0042] 15: upper bearing case (case, pressure case)

[0043] 67: motor case (case, pressure case)

[0044] 69: inverter unit (electrical part)

[0045] 77: cylindrical portion (case, pressure case)

[0046] 77A: inner circumferential surface

[0047] 83: box (electrical-equipment case)

[0048] 101: screw hole (machined portion)

[0049] 113: securing bolt hole (machined portion)
[0050] 91: sub-boss (boss)

[0051] 93:rib

[0052] 122: suction hole

[0053] 123: mounting bolt hole (machined portion)

BEST MODE FOR CARRYING OUT THE
INVENTION

[0054] Anelectric compressor according to an embodiment
of the present invention will be described with reference to
FIGS.1to 6.

[0055] FIG. 1 is a sectional view for explaining, in outline,
the configuration of an electric compressor according to an
embodiment of the present invention.

[0056] In this embodiment, a description will be given
where an electric compressor (electric compressor for a
vehicle air conditioner) 1 is applied to the electric compressor
that is used for a vehicle air conditioner and whose rotational
speed for driving thereof is controlled by an inverter.

[0057] As shown in FIG. 1, the electric compressor 1 is
provided with a scroll compression unit (compression unit) 3
that compresses a refrigerant used for a vehicle air condi-
tioner, and a motor unit 5 that drives the scroll compression
unit 3.

[0058] The scroll compression unit 3 is provided with a
fixed scroll (not shown) and an orbiting scroll (not shown)
that compress the refrigerant, a main shaft (rotation shaft) 11
that transmits a rotational driving force of the motor unit 5 to
the orbiting scroll, a housing (case, pressure case) 13 that
accommodates the fixed scroll and the orbiting scroll therein,
and an upper bearing case (case, pressure case) 15, described
below, that supports the main shaft 11.

[0059] Themain shaft 11 is a cylindrical member extending
from the motor unit 5 toward the scroll compression unit 3 and
transmits the generated rotational driving force by the scroll
compression unit 3 to the orbiting scroll to orbitally drive the
orbiting scroll.

[0060] The motor unit 5 is provided with a stator 63 and a
rotor 65 that drive the main shaft 11, a motor case (case,
pressure case) 67 that accommodates the stator 63 and the
rotor 65, and an inverter unit (electrical part) 69 that controls
an AC current supplied to the stator 63.

[0061] FIG. 2 is a perspective view for explaining the con-
figuration of the motor case in FIG. 1.
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[0062] As shown in FIG. 2, the motor case 67 is provided
with a cylindrical portion (case, pressure case) 77, with a
cylindrical shape, that accommodates the stator 63 and the
rotor 65, and a box (electrical-equipment case) 83 that accom-
modates the inverter unit 69.

[0063] FIG. 3 is a diagram of the box, viewed from an
opening side, for explaining the configuration of the motor
case in FIG. 2. FIG. 4 is a diagram of the cylindrical portion,
viewed from an opening side, for explaining the configuration
of the motor case in FIG. 2.

[0064] As shown in FIG. 3, a plurality of screw holes (ma-
chined portions) 101 used for securing the inverter unit 69 are
formed in the box 83.

[0065] As shown in FIG. 3, the screw holes 101 are formed
at edges of'the box 83. As shown in FIG. 4, thick portions 102
that have machining allowance for the screw holes 101 and
that have a thickness (plate thickness) substantially the same
as that of other portions are formed on a surface of the box 83
facing the cylindrical portion 77. The thick portions 102 have
casting surfaces that are not processed.

[0066] FIG. 5 is a sectional view for explaining the con-
figuration of a portion where a terminal portion is attached in
the motor case in FIG. 1.

[0067] As shown in FIGS. 1 and 5, an opening 111 for
connecting the inverter unit 69 and the motor unit 5 is pro-
vided in the cylindrical portion 77, and securing bolt holes
(machined portions) 113 are formed. Securing bolts for secur-
ing a terminal portion 112 that covers the opening 111 are
screwed into the securing bolt holes 113.

[0068] The securing bolt holes 113 are holes that extend
from the box 83 toward the cylindrical portion 77 and formed
in the box 83.

[0069] Protrusions 114 that have machining allowance for
the securing bolt holes 113 and have a thickness (plate thick-
ness) substantially the same as that of other portions are
formed at positions corresponding to the securing bolt holes
113 on an inner circumferential surface 77 A of the cylindrical
portion 77. The protrusions 114 have casting surfaces that are
not processed.

[0070] By doing so, with the protrusions 114, it is possible
to absorb the depth of a screw required for forming the secur-
ing bolt holes 113. Accordingly, the terminal portion 112 can
be disposed close to the cylindrical portion 77, thus reducing
the size of the electric compressor 1.

[0071] FIG. 6 is a sectional view for explaining the con-
figuration of a suction portion in the motor case in FIG. 3.
[0072] A bottom surface 79 is provided at one end of the
cylindrical portion 77, and a suction portion 121 is provided
close to the bottom surface 79, as shown in FIGS. 4 and 6.
[0073] Asshownin FIG. 4, a cylindrical sub-boss (boss) 91
that supports an end of the main shaft 11 is provided at the
center portion of the bottom surface 79, and six ribs 93 out-
wardly extend from the sub-boss 91 in the radial direction at
equal intervals.

[0074] The suction portion 121 is a portion to which an
external refrigerant pipe is connected and through which the
refrigerant flows into the cylindrical portion 77.

[0075] As shown in FIG. 4, in the state where the electric
compressor 1 is attached to a desired attachment position, the
suction portion 121 is disposed higher than the center axis of
the electric compressor 1 or the center axis of the main shaft
11.
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[0076] By doing so, when attaching the electric compressor
1 to a desired attachment position, lubricating oil retained in
the cylindrical portion 77 can be prevented from flowing out
from the suction hole 122.

[0077] As shown in FIG. 6, the suction portion 121 is pro-
vided with a suction hole 122 through which the refrigerant
flows and a mounting bolt hole (machined portion) 123 used
for securing the external refrigerant pipe.

[0078] The suction hole 122 is a through-hole that connects
the inside and outside of the cylindrical portion 77 and is a
channel through which the refrigerant flows inside the cylin-
drical portion 77 from outside.

[0079] As shown in FIG. 4, the suction hole 122 is formed
s0 as to open between the ribs 93 and to extend toward a
sub-boss 91. In addition, the suction hole 122 is formed so as
to extend substantially parallel with a discharge hole of a
discharge portion (not shown).

[0080] The mounting bolt hole 123 is a hole into which a
boltused for securing the external refrigerant pipe is screwed.
As shown in FIG. 6, the mounting bolt hole 123 is a hole that
extends from the outside to the inside of the cylindrical por-
tion 77 and is substantially parallel with the suction hole 122.
[0081] A thick portion 124 that has machining allowance
for the mounting bolt hole 123 and has a thickness (plate
thickness) substantially the same as that of other portions is
formed on the inner circumferential surface 77A at a position
corresponding to the mounting bolthole 123 in the cylindrical
portion 77. The thick portion 124 has a casting surface that is
not processed.

[0082] The motor case 67 is formed by, for example, die-
casting, i.e., injecting a molten aluminum alloy into a metal
mold. An inlet (sprue gate) for the molten aluminum alloy is
preferably disposed on the bottom surface 79.

[0083] By doing so, cavities are less likely to be formed in
the cylindrical portion 77 constituting a pressure vessel.
[0084] Next, compression of the refrigerant at the electric
compressor 1 of this embodiment will be described.

[0085] As shown in FIG. 1, a DC current is supplied from
outside of the inverter, is frequency controlled by an elec-
tronic device at the inverter unit 69, and is supplied to the
motor unit 5.

[0086] In the motor unit 5, a stator 63 produces an AC
magnetic field based on an AC current that is frequency con-
trolled. The rotor 65 generates a rotational driving force due
to interaction with the produced AC magnetic field. The rota-
tional driving force generated by the rotor 65 is transmitted to
the main shaft 11.

[0087] The rotational driving force is transmitted to the
orbiting scroll at the scroll compression unit 3 via the main
shaft 11. The orbiting scroll is driven so as to revolve while
restricting its movement with a rotation-preventing portion
(not shown).

[0088] When the orbiting scroll is driven to revolve, a com-
pression chamber formed between it and the fixed scroll
compresses the refrigerant, whose volume is reduced as it
moves from an outer circumferential end toward the center.
[0089] The refrigerant compressed in the compression
chamber is discharged into a discharge chamber through a
discharge hole of the fixed scroll and discharged outside the
housing from the discharge chamber.

[0090] With the above-described configuration, it is pos-
sible to prevent a machined surface or the like at the inner
circumferential surface side from becoming adjacent to, for
example, the screw holes 101 formed at the outer circumfer-
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ential surface side in the cylindrical portion 77, thus prevent-
ing the refrigerant from leaking from the inside to the outside
of the cylindrical portion 77 or the like.

[0091] Specifically, because the thick portions 102 that are
not machined are provided on the inner circumferential sur-
face adjacent to, for example, the screw holes 101, it is pos-
sible to leave a casting surface including a chill layer or the
like that has fewer cavities, such as shrinkage cavities, on the
inner circumferential surface. Therefore, it is possible to
reduce the probability of the above-described cavities passing
through from the inside to the outside of, for example, the
cylindrical portion 77, thus reducing the incidence of refrig-
erant leaks.

[0092] By providing the thick portions 102 or the like, it is
possible to ensure sufficient thickness between, for example,
the screw holes 101 and an inner circumferential portion in
the cylindrical portion 77, thus preventing refrigerant leaks.
[0093] In other words, by ensuring sufficient thickness of
the cylindrical portion 77, it is possible to reduce the prob-
ability of the above-described cavities passing through from
the inside to the outside of the cylindrical portion 77, thus
reducing the incidence of refrigerant leaks.

[0094] By injecting the molten metal from the cylindrical
portion 77 to form the motor case 67 or the like, it is possible
to reduce the incidence of cavities in the cylindrical portion
77. Accordingly, it is possible to reduce the probability of the
above-described cavities passing through from the inside to
the outside of the cylindrical portion 77, thus reducing the
incidence of refrigerant leaks.

[0095] Because the suction hole 122 is formed between the
ribs 93, it is possible to prevent interference between the
suction hole 122 and the ribs 93, thus ensuring the strength of
the cylindrical portion 77. More specifically, because the ribs
93 do not block the flow of the refrigerant flowing inside
through the suction hole 122, the shape of the ribs 93 is not
restricted. Therefore, the ribs 93 can be formed in any shape
required to ensure the strength of the cylindrical portion 77,
thus ensuring the strength of the cylindrical portion 77.
[0096] In addition, to avoid interference between the suc-
tion hole 122 and the ribs 93, compared with a case in which
the positions of the suction hole 122 and the ribs 93 are shifted
in the center axis direction of the cylindrical portion 77, it is
possible to reduce the size of the cylindrical portion 77 in the
center axis direction.

[0097] Because the suction hole 122 is formed so as to
extend toward the sub-boss 91, the lubricating oil contained in
the refrigerant flowing into the cylindrical portion 77 by pass-
ing through the suction hole 122 flows toward the sub-boss 91
together with the refrigerant and is supplied between the main
shaft 11 and the sub-boss 91. Accordingly, lubrication
between the main shaft 11 and the sub-boss 91 can be ensured.
[0098] Compared with a case in which the suction hole 122
and the discharge hole are formed in different directions,
because the suction hole 122 and the discharge hole are
formed substantially in the same direction, it is possible to
reduce the size in the width direction of the cylindrical portion
77, i.e., the size in a direction orthogonal to the center axis of
the electric compressor 1.

Feb. 4, 2010

[0099] In addition, in the above-described embodiment, a
description is given of an example in which the machined
portions, such as the screw holes 101, are formed on the outer
circumferential of, for example, the cylindrical portion 77,
and the casting surface is left on the inner circumferential
surface 77A. However, it is not limited thereto; the casting
surface may be left on the outer circumferential surface of, for
example, the cylindrical portion 77, and the machined por-
tions may be formed on the inner circumference.

1. An electric compressor for a vehicle air conditioner,
wherein a case is formed by injecting a molten metal into a
mold, and a compression unit for compressing a refrigerant is
accommodated inside, and

wherein a machined portion is formed on one of an inner

circumferential surface in contact with the refrigerant
and an outer circumferential surface adjacent to the
inner circumferential surface.

2. An electric compressor for a vehicle air conditioner
according to claim 1, wherein a thickness between the
machined portion and an inner circumferential portion, or a
thickness between the machined portion and an outer circum-
ferential portion is larger than that between the inner circum-
ferential surface and the outer circumferential surface.

3. An electric compressor for a vehicle air conditioner
according to claim 1, wherein

a pressure case that accommodates the compression unit

and an electrical-equipment case that accommodates
electrical parts that control an electric motor for driving
the compression unit are integrally provided in the case,
and

the molten metal is injected from the pressure case side.

4. An electric compressor for a vehicle air conditioner
according to claim 3, wherein

the pressure case is a substantially cylindrical member

having at least a bottom surface, a plurality of ribs that
radially extend being provided on the bottom surface,
and

a suction hole through which the refrigerant flows into the

pressure case from outside is provided so as to pass
through between the plurality of ribs in the case.

5. An electric compressor for a vehicle air conditioner
according to claim 4, wherein a boss that supports a rotation
shaft of the compression unit is provided at the center portion
of the bottom surface, and

the suction hole is a through-hole extending toward the

boss.

6. An electric compressor for a vehicle air conditioner
according to claim 4, wherein a discharge hole in which the
refrigerant flows out from the pressure case is provided in the
pressure case, and

the suction hole and the discharge hole are formed substan-

tially in the same direction with respect to the case.

7. An electric compressor for a vehicle air conditioner
according to claim 4, wherein

the suction hole is located at a position higher than the

central axis of the pressure case when the pressure case
is attached to a desired attachment position.
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