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(54) SCROLL COMPONENT OF COMPRESSION MECHANISM, COMPRESSION MECHANISM, AND
SCROLL COMPRESSOR

(57) A scroll component of a compression mechan-
ism, a compression mechanism having the scroll com-
ponent, and a scroll compressor. A scroll blade (10, 20,
30, 40, 50, 60) of the scroll component comprises a
compression section (102, 202, 302, 402, 502, 602)
and an extension section (104, 204, 304, 404, 504,
604), which are connected to each other, wherein the
compression section is located on an inner side of the
extension section in a profile line direction; the radial
thickness of the extension section is less than the radial
thickness of the compression section; and a material-
removed section (107, 207, 306, 406, 506, 606) is formed
at the extension section, and a chamber constructed by
the extension section is in communication with a low-
pressure environment outside a compression mechan-
ism via the material-removed section. Therefore, the
effect of improving the fatigue strength is achieved.
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Description

[0001] The present application claims the priority to
Chinese Patent Application No. 202210416181.0, titled
"SCROLL COMPONENT, COMPRESSION MECHAN-
ISM, AND SCROLL COMPRESSOR", filed with the Chi-
na National Intellectual Property Administration on April
20, 2022; and the priority to Chinese Patent Application
No. 202220922030.8, titled "SCROLL COMPONENT OF
COMPRESSION MECHANISM, COMPRESSION ME-
CHANISM, AND SCROLL COMPRESSOR", filed with
the China National Intellectual Property Administration
on April 20, 2022, the entire contents of which are in-
corporated herein by reference.

FIELD

[0002] The present disclosure relates to a scroll com-
ponent, and in particular, to a scroll component with high
fatigue strength. In addition, the present disclosure also
relates to a compression mechanism including the scroll
component, and a scroll compressor including the com-
pression mechanism.

BACKGROUND

[0003] A scroll compressor generally includes a hous-
ing, a driving mechanism accommodated in the housing,
a compression mechanism driven by the driving mechan-
ism, a main bearing seat supporting the compression
mechanism, and the like. The compression mechanism
generally includes an orbiting scroll and a fixed scroll
engaged with each other to form a series of compression
chambers for compression between the orbiting scroll
and the fixed scroll. When a driving shaft of the driving
mechanism rotates, the orbiting scroll may be driven by a
crank pin of the driving shaft, so that the orbiting scroll can
perform translational rotation relative to the fixed scroll. In
other words, the axis of the orbiting scroll orbits in a
circular track relative to the axis of the fixed scroll, but
both the orbiting scroll and the fixed scroll themselves do
not rotate around their respective axes.
[0004] During the translational motion of the orbiting
scroll around the fixed scroll, a blade of the orbiting scroll
and a blade of the fixed scroll are in contact with each
other and sealed in a radial direction and subjected to a
lateral contact force. During the translation of the orbiting
scroll by one revolution, the number of contact pairs
between the orbiting scroll blade and the fixed scroll
blade varies between 4 and 6. Therefore, in the case
that the total lateral contact force is substantially con-
stant, when the number of contact pairs between the
orbiting scroll blade and the fixed scroll blade is four,
the lateral contact force shared by each contact pair is the
largest, and the scroll blade is prone to failure at the
contact pairs or even complete fracture. Especially for
a large inverter compressor, when the rotating speed
exceeds for example 6000RPM, it is particularly easy

for the scroll blade to fracture.
[0005] Therefore, there is a need for a design to im-
prove the fatigue strength of the scroll blade, in order to
solve the problem that the scroll blade fails when the
scroll compressor, especially the large inverter scroll
compressor has a high rotating speed.

SUMMARY

[0006] This section provides a general summary of the
present disclosure, rather than a comprehensive disclo-
sure of the full scope of the present disclosure or all
features of the present disclosure.
[0007] An object of the present disclosure is to provide
a scroll component, a compression mechanism including
the scroll component, and a scroll compressor including
the compression mechanism. A scroll blade of the scroll
component includes an extension portion, which can be
in contact with another scroll blade that is engaged with
the scroll blade, as a result the number of contact pairs
between two scroll blades engaged with each other may
be increased, thereby effectively reducing the radial load
borne by each contact pair and thus improving the fatigue
strength of the scroll component and reducing the risk of
failure of the scroll component, while the displacement
and pressure ratio of the compression mechanism can be
substantially not affected.
[0008] Another object of the present disclosure is to
provide a scroll component, a compression mechanism
including the scroll component, and a scroll compressor
including the compression mechanism. The scroll blade
of the scroll component not only has high fatigue strength,
but also the power consumption of the scroll component
is not significantly increased.
[0009] Another object of the present disclosure is to
provide a scroll component, a compression mechanism
including the scroll component, and a scroll compressor
including the compression mechanism. The scroll com-
ponent is simple in structure, easy to produce and pro-
cess, and low in cost.
[0010] According to one aspect of the present disclo-
sure, there is provided a scroll component of a compres-
sion mechanism, which includes an end plate and a scroll
blade. The scroll blade is formed on one side of the end
plate and extends from an approximate center of the end
plate in a spiral profile line direction from an inner side to
an outer side. The scroll blade includes a compression
section and an extension section connected to each
other, the compression section is located on an inner
side of the extension section in the profile line direction,
and the compression section is configured for construct-
ing a chamber for compression operation. The extension
section has a radial thickness smaller than that of the
compression section, and the extension section is
formed with a material-removed part, and a chamber
constructed by the extension section can be communi-
cated with a low-pressure environment outside the com-
pression mechanism via the material-removed part.
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[0011] Optionally, the scroll component is a fixed scroll,
the fixed scroll further includes an outer peripheral wall
provided around the scroll blade, and the extension
section is provided to closely abut against a radial inner
surface of the outer peripheral wall.
[0012] Optionally, the extension section is provided in a
region of maximum stiffness of the outer peripheral wall.
[0013] Optionally, the outer peripheral wall is formed
with an air suction window for allowing working fluid to
enter the compression mechanism, and the extension
section extends to the air suction window in the profile line
direction, so that the outermost contact point of the scroll
blade in the profile line direction is already in contact state
while the innermost contact point of the scroll blade in the
profile line direction is not yet out of contact state during
operation of the compression mechanism.
[0014] Optionally, the material-removed part is config-
ured as an upper side portion or a lower side portion of the
extension section in an axial direction having material
removed, so the scroll blade has a step shape in the axial
direction.
[0015] Optionally, the angle along which the extension
section extends in the profile line direction is greater than
or equal to 20° and less than 120° .
[0016] Optionally, the material-removed part is config-
ured as one or more orifices penetrating through the
extension section in a thickness direction thereof, and
the orifice is aligned with and communicated with a
through-hole formed in the outer peripheral wall, which
is in direct communication with the low-pressure envir-
onment outside the compression mechanism.
[0017] Optionally, the orifice is arranged along the
profile line direction or along an axial direction, the orifice
is formed as multiple circular holes or a single elongated
slot.
[0018] Optionally, the material-removed part is config-
ured as an elongated slot, which penetrates through the
extension section in a thickness direction thereof and
extends up to an outer end of the extension section in the
profile line direction.
[0019] Optionally, the elongated slot is communicated
with a communication groove formed in the outer periph-
eral wall, the communication groove extends outward
from an outer end of the elongated slot. The outer per-
ipheral wall is formed with an air suction window for
allowing the working fluid to enter the compression me-
chanism, and the communication groove is configured as
a through-hole directly communicated with the low-pres-
sure environment outside the compression mechanism;
or alternatively the communication groove is configured
as a semi-groove that is recessed from the radial inner
surface of the outer peripheral wall and communicated
with the air suction window.
[0020] According to another aspect of the present dis-
closure, there is provided a compression mechanism
including a fixed scroll and an orbiting scroll engaged
with each other to form a series of compression cham-
bers between the fixed scroll and the orbiting scroll,

wherein the fixed scroll or the orbiting scroll is configured
as the scroll component described above.
[0021] Optionally, the extension section of the scroll
blade of one of the fixed scroll and the orbiting scroll can
come into contact with the other of the fixed scroll and the
orbiting scroll, but the extension section is not used to
form the compression chamber.
[0022] According to yet another aspect of the present
disclosure, there is provided a scroll compressor, where-
in the scroll compressor includes the compression me-
chanism described above.
[0023] Generally speaking, the scroll component, the
compression mechanism including the scroll component,
and the scroll compressor including the compression
mechanism according to the present disclosure bring
at least one of the following beneficial effects. Since
the scroll blade of the scroll component is configured
with an extension section, the extension section can
increase the contact points between the scroll blade
and another scroll blade engaged therewith, thereby
the fatigue strength of the scroll component is improved,
which is particularly suitable for a large inverter compres-
sor with a rotating speed exceeding for example
6000RPM. The extension section of the scroll blade
has a material-removed part, so that the extension sec-
tion is prevented from participating in compression, and
the influence on the displacement and pressure ratio of
the compression mechanism is minimized. The exten-
sion section of the scroll blade is directly communicated
with the low-pressure environment outside the compres-
sion mechanism via a material-removed part (such as a
hole or a slot), so as to avoid increasing the compression
power consumption and to further ensure the efficiency of
the compressor. The scroll component with the extension
section is simple in structure, easy to process and man-
ufacture and low in production cost, and has a wide
application range.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The features and advantages of one or more
embodiments of the present disclosure will be more
easily understood through the following description with
reference to the accompanying drawings. The accom-
panying drawings provided herein are for illustration
purposes only and are not intended to limit the scope
of the present disclosure in any way. The accompanying
drawings are not drawn to scale, but some features may
be enlarged or reduced to show details of specific com-
ponents. In the accompanying drawings:

FIG. 1a is a top perspective view of a fixed scroll
according to a first embodiment of the present dis-
closure;

FIG. 1b is a top perspective view of the fixed scroll
according to the first embodiment of the present
disclosure from another angle;
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FIG. 2 is a longitudinal sectional view of the fixed
scroll according to the first embodiment of the pre-
sent disclosure;

FIG. 3a and FIG. 3b respectively show radial sec-
tional views of a compression mechanism according
to the first embodiment of the present disclosure at
time T1 immediately after the compression mechan-
ism begins to exhaust and at time T2 when the
orbiting scroll orbits 180° after the compression me-
chanism begins to exhaust;

FIG. 4a and FIG. 4b respectively show radial sec-
tional views of a compression mechanism in a com-
parative example at time T1 immediately after the
compression mechanism begins to exhaust and at
time T2 when the orbiting scroll orbits 180° after the
compression mechanism begins to exhaust;

FIG. 5 is a top perspective view of a fixed scroll
according to a second embodiment of the present
disclosure;

FIG. 6 is a radial sectional view of a compression
mechanism according to the second embodiment of
the present disclosure;

FIG. 7 is a top perspective view of a fixed scroll
according to a third embodiment of the present dis-
closure;

FIG. 8a and FIG. 8b respectively show radial sec-
tional views of a compression mechanism according
to the third embodiment of the present disclosure at
time T1 immediately after the compression mechan-
ism begins to exhaust and at time T2 when the
orbiting scroll orbits 180° after the compression me-
chanism begins to exhaust;

FIG. 9 is a top perspective view of a fixed scroll
according to a fourth embodiment of the present
disclosure;

FIG. 10 is a top perspective view of a fixed scroll
according to a fifth embodiment of the present dis-
closure;

FIG. 11a is a top perspective view of a fixed scroll
according to a sixth embodiment of the present dis-
closure; and

FIG. 11b is a radial sectional view of the fixed scroll
according to the sixth embodiment of the present
disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0025] Preferred embodiments of the present disclo-

sure are described below with reference to the accom-
panying drawings, the description of the embodiments
are merely exemplary and do not constitute limitations on
the present disclosure and its application.
[0026] Typically, a scroll compressor (hereinafter
sometimes referred to as a compressor) includes: a
housing; a compression mechanism consisting of a fixed
scroll and an orbiting scroll; a main bearing seat; a drive
shaft and a motor for driving the compression mechan-
ism, and the like. One end of the driving shaft adjacent to
the orbiting scroll is provided with an eccentric crank pin.
The eccentric crank pin is inserted into a hub portion of
the orbiting scroll, and an unloading bushing may be
provided between the eccentric crank pin and the hub
portion to provide radial flexibility for the compression
mechanism. In addition, a driving bearing is also provided
between the unloading bushing and the hub portion of the
orbiting scroll. Driven by the motor, the driving shaft
causes the orbiting scroll to perform translational rotation
with respect to the fixed scroll (that is, a central axis of the
orbiting scroll orbits about the central axis of the fixed
scroll, but the orbiting scroll itself does not rotate around
its own central axis) through the eccentric crank pin,
unloading bushing and driving bearing, so as to com-
press a working fluid. The above-mentioned orbiting
motion is realized by a cross slip ring.
[0027] The orbiting scroll includes an end plate, a hub
portion formed on one side of the end plate, and a spiral
scroll blade 90 formed on the other side of the end plate
(see, for example, FIG. 3a). Referring to FIG. 1a and FIG.
1b, a fixed scroll 100 according to a first embodiment of
the present disclosure includes an end plate 12, a spiral
scroll blade 10 formed on one side of the end plate 12,
and an exhaust port 18 formed at an approximate center
of the end plate 12. A series of chambers for compression
operation (hereinafter referred to as compression cham-
bers) of which volumes gradually decrease from a radial
outer side to a radial inner side are formed between the
scroll blades 10 of the fixed scroll 100 and the scroll
blades 90 of the orbiting scroll. The fixed scroll 100 further
includes an outer peripheral wall 14 provided around the
scroll blade 10, and an air suction window 16 is provided
at the outer peripheral wall 14 and/or the end plate 12 (in
FIG. 1a, the air suction window 16 includes a portion
formed at the outer peripheral wall 14 and a portion
formed at the end plate 12), so that the working fluid
enters the compression chambers via the air suction
window 16 and is discharged via the exhaust port 18
after being compressed in the compression chambers.
[0028] Specifically, referring to FIG. 1a and FIG. 1b, the
scroll blade 10 extends from the approximate center of
the end plate 12 in a spiral profile line direction from an
inner side to an outer side, that is, an innermost end 11 of
the scroll blade 10 is located at the approximate center of
the end plate 12 (near the exhaust port 18), and an
outermost end of the scroll blade 10 opposite to the
innermost end 11 is located near a radial outer periphery
of the end plate 12. In its profile line direction, the scroll
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blade 10 includes a compression section 102 and an
extension section 104 connected to each other, and the
compression section 102 is located on an inner side of the
extension section 104. The compression section 102
herein refers to a section of the scroll blade configured
for constructing the chamber for compression operation,
that is, the compression section 102 meshes with the
scroll blade 90 of the orbiting scroll to form the compres-
sion chambers. The extension section 102 continues to
extend outwardly in the profile line direction from the
outermost end of the compression section 102. There-
fore, the extension section 104 and a portion of the
compression section 102 together form an outermost
coil blade of the scroll blade 10. The outer peripheral
wall 14 surrounds the outermost coil blade of the scroll
blade 10.
[0029] As shown in FIG. 2, the extension section 104 is
not configured to extend over the entire axial height of the
compression section 102, but rather includes a material-
removed part 107. Specifically, a lower portion of the
extension section 104 in an axial direction has material
removed to form the material-removed part 107, and an
upper portion 105 of the extension section 104 in the axial
direction extends from the compression section 102 to
the air suction window 16. That is, the extension section
104 has an axial step part 103 in the axial direction. When
the scroll blade 90 of the orbiting scroll meshes with the
extension section 104 (i.e., with the upper portion 105 of
the extension section 104) to form a chamber, the cham-
ber is kept in communication with the air suction window
16 through the material-removed part 107, so that the
working fluid will not be compressed, and thus the ex-
tension section will not affect the displacement and pres-
sure ratio of the compression mechanism (i.e., the dis-
placement and pressure ratio of the compression me-
chanism are only related to the compression section),
and no additional compression power consumption is
generated. Preferably, a radial inner surface of the ex-
tension section 104 (i.e., of the upper portion 105 of the
extension section 104) is flush with a radial inner surface
of the compression section 102 and maintains the same
machining accuracy, thereby the smooth orbiting of the
orbiting scroll relative to the fixed scroll is ensured, and
the radial support of the fixed scroll to the orbiting scroll is
ensured.
[0030] As shown in FIG. 1a and FIG. 1b, a thickness of
the extension section 104 (i.e., a thickness of the upper
portion 105 of the extension section 104) in a radial
direction is smaller than that of the compression section
102, so that a step part 13 in the profile line direction is
formed at a junction of a radial outer surface of the
extension section 104 and a radial outer surface of the
compression section 102. Thus, the extension section
104 may be provided to closely abut against a radial inner
surface of the outer peripheral wall 14 so as to provide
radial support for the orbiting scroll when the radial inner
surface of the extension section 104 (i.e., of the upper
portion 105 of the extension section 104) comes into

contact with a radial outer surface of the blade 90 of
the orbiting scroll.
[0031] The operating conditions and advantages of the
compression mechanism according to the first embodi-
ment of the present disclosure will be described below
with reference to FIG. 3a and FIG. 3b and in conjunction
with the compression mechanism according to a com-
parative example shown in FIG. 4a and FIG. 4b.
[0032] FIG. 3a and FIG. 3b respectively show radial
sectional views of a compression mechanism according
to the first embodiment of the present disclosure at time
T1 immediately after the compression mechanism be-
gins to exhaust and at time T2 when the orbiting scroll
orbits 180° after the compression mechanism begins to
exhaust. During the translational rotation of the orbiting
scroll around the fixed scroll, the scroll blade 90 of the
orbiting scroll and the scroll blade 10 of the fixed scroll
100 come into contact with each other, and the number
and position of contact points between the scroll blade 90
of the orbiting scroll and the scroll blade 10 of the fixed
scroll 100 change continuously with the motion of the
orbiting scroll, and the number of contact points between
them is usually in a range of 4 to 6. Obviously, in the case
that the operating conditions of the compression me-
chanism remain unchanged, the total lateral support
force between the scroll blade 90 of the orbiting scroll
and the scroll blade 10 of the fixed scroll remains essen-
tially unchanged, so the less the number of contact points
is, and the greater the radial load shared at a single
contact point is. When the number of contact points
between them is four, the radial load shared at a single
contact point is the greatest, and the scroll component is
most likely to fail at this time. As shown in FIG. 3a, at time
T1 immediately after the compression mechanism be-
gins to exhaust, the innermost contact points between
the scroll blade 90 of the orbiting scroll and the scroll
blade 10 of the fixed scroll 100 have just separated, and
there are four contact points between the scroll blade 90
of the orbiting scroll and the scroll blade 10 of the fixed
scroll 100, as shown by the circles in the figure, and the
total lateral contact force between the orbiting scroll and
the fixed scroll 100 is jointly provided by these four con-
tact points. As shown in FIG. 3b, at time T2 when the
orbiting scroll orbits 180° after the compression mechan-
ism begins to exhaust, and there are five contact points
between the scroll blade 90 of the orbiting scroll and the
scroll blade 10 of the fixed scroll 100, as shown by the
circles in the figure. Four contact points between the
scroll blade 90 of the orbiting scroll and the scroll blade
10 of the fixed scroll 100 close to the inner side are
located between the scroll blade 90 of the orbiting scroll
and the compression section 102 of the scroll blade 10 of
the fixed scroll 100, while the outermost contact point
between the scroll blade 90 of the orbiting scroll and the
scroll blade 10 of the fixed scroll 100 (as shown by the
circle X in FIG. 3b) is located in the extension section 104
of the scroll blade 10 of the fixed scroll 100. That is, at this
moment, the scroll blade 90 of the orbiting scroll is in
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contact with the upper portion 105 of the extension sec-
tion 104 of the scroll blade 10 of the fixed scroll 100, and
sufficient radial support is provided for the scroll blade 90
of the orbiting scroll by means of the upper portion 105
and the outer peripheral wall 14 (it may also include an
outer structure of the outer peripheral wall) against which
the upper portion 105 abuts.
[0033] In contrast, in the compression mechanism ac-
cording to a comparative example shown in FIG. 4a and
FIG. 4b, the scroll component, especially the scroll blade
10’ of the fixed scroll 100’, is not provided with an exten-
sion section (i.e., it includes only a compression section).
As shown in FIG. 4a, at time T1 immediately after the
compression mechanism begins to exhaust, the inner-
most contact points between the scroll blade 90’ of the
orbiting scroll and the scroll blade 10’ of the fixed scroll
100’ have just separated, and there are four contact
points, as shown by the circles in the figure, between
the scroll blade 90’ of the orbiting scroll and the scroll
blade 10’ of the fixed scroll 100’, and the total lateral
contact force between the orbiting scroll and the fixed
scroll 100 is jointly provided by these four contact points.
At this time, there is no obvious difference from the radial
load distribution of the compression mechanism accord-
ing to the present disclosure shown in FIG. 3a. However,
as shown in FIG. 4b, at time T2 when the orbiting scroll
orbits 180° after the compression mechanism begins to
exhaust, there are only four contact points, as shown by
the solid circle in the figure, between the scroll blade 90 of
the orbiting scroll and the scroll blade 10’ of the fixed scroll
100’. Since the scroll blade 10’ of the fixed scroll 100’
does not include an extension section, there is no contact
between the outermost coil blade of the scroll blade 90 of
the orbiting scroll and the scroll blade 10 of the fixed scroll
100, that is, there is no contact at the position where
contact may occur in the compression mechanism ac-
cording to the present disclosure as shown in FIG. 3b (as
shown by the dashed circle X’ in FIG. 4b). Therefore, at
this time T2, the number of the contact points between the
scroll blade 90 of the orbiting scroll and the scroll blade 10
of the fixed scroll 100 according to the first embodiment of
the present disclosure is increased by one compared with
that of the comparative example, thus the radial load
shared at a single contact point is reduced, thereby
improving the fatigue strength of the scroll blade and
effectively avoiding the failure of the scroll component.
[0034] In the first embodiment of the present disclo-
sure, due to the design of the extension section of the
fixed scroll, the time of having four radial contact points
between the scroll blade of the orbiting scroll and the
scroll blade of the fixed scroll can be effectively reduced,
and the outer peripheral wall of the fixed scroll is used to
provide radial support for the orbiting scroll blade, there-
by improving the fatigue strength of the scroll component
and minimizing the risk of failure of the scroll component.
It can be found through experiments that the fatigue
strength of the fixed scroll according to the first embodi-
ment of the present disclosure is improved by 18%. On

the other hand, since the extension section includes the
material-removed part communicated with the air suction
window, the extension section will not affect the original
displacement and pressure ratio of the compression
mechanism, and will not incur additional power consump-
tion.
[0035] Preferably, in the first embodiment according to
the present disclosure, the extension section 104 is
provided in a region where the rigidity of the outer per-
ipheral wall of the fixed scroll is the largest, for example,
the region where the rigidity of the outer peripheral wall of
the fixed scroll is the largest refers to a region where the
radial thickness of the outer peripheral wall is the largest.
In this region, the radial thickness of the outer peripheral
wall is significantly greater than the radial thickness of the
compression section 102 of the fixed scroll blade, so that
the contact point between the extension section 104 and
the orbiting scroll blade can bear more lateral support
force than other contact point between the compression
section 102 and the orbiting scroll blade, thereby improv-
ing the fatigue strength of the scroll component.
[0036] Although it is shown in FIG. 1a and FIG. 1b that
the extension section 104 extends from the outermost
end of the compression section 102 in the profile line
direction to the air suction window 16, the extension
section 104 may extend a predetermined distance in
the profile line direction to be spaced apart from the air
suction window 16. Preferably, in the first embodiment
according to the present disclosure, the extension sec-
tion 104 extends in the profile line direction at an angle
greater than or equal to 20° and less than 120°, preferably
greater than or equal to 24°, and more preferably greater
than or equal to 60°, so as to ensure that the time that the
scroll blade is prone to fatigue failure (that is, the time of
having four contact points between the scroll blade of the
orbiting scroll and the scroll blade of the fixed scroll) are
minimized.
[0037] The material-removed part of the extension
section of the scroll blade may be located on a lower
side of the extension section in the axial direction or on an
upper side of the extension section in the axial direction.
FIG. 5 and FIG. 6 respectively illustrate a fixed scroll 200
and a compression mechanism including an orbiting
scroll and the fixed scroll 200 according to a second
embodiment of the present disclosure. Similar to the first
embodiment according to the present disclosure, the
fixed scroll 200 includes an end plate 22, a spiral scroll
blade 20 formed on one side of the end plate 22, and an
outer peripheral wall 24 provided around the scroll blade
20. The scroll blade 20 extends from an approximate
center of the end plate 22 in a spiral profile line direction
from an inner side to an outer side, and the scroll blade 20
includes a compression section 202 and an extension
section 204 connected to each other in an extension
direction of the profile line. Different from the first embo-
diment according to the present disclosure, an upper
portion of the extension section 204 in an axial direction
has material removed to form a material-removed part
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207, and a lower portion 205 of the extension section 204
in the axial direction extends from the compression sec-
tion 202 to an air suction window at the outer peripheral
wall 24. That is, the extension section 204 has an axial
step part 203 in the axial direction.
[0038] In the second embodiment according to the
present disclosure, due to the design of the extension
section of the fixed scroll 200, on the one hand, the
contact between the scroll blade of the fixed scroll and
the scroll blade of the orbiting scroll is increased through
the lower portion 205, thus providing more radial support
for the scroll blade of the orbiting scroll and effectively
reducing the risk of failure of the scroll component. On the
other hand, the material-removed part 207 is commu-
nicated with the air suction window, the influence of the
extension section on the original displacement and pres-
sure ratio of the compression mechanism is avoided, and
additional power consumption is also avoided. That is,
the second embodiment according to the present disclo-
sure has advantages and effects similar to those of the
first embodiment.
[0039] In addition, preferably, referring to FIG. 6, in the
case that the extension section 204 of the fixed scroll 200
extends a long distance from the outermost end of the
compression section 202 in the profile line direction,
especially up to the air suction window, innermost contact
points A1 and A2 between the scroll blade of the fixed
scroll 200 and the scroll blade 90 of the orbiting scroll in
the profile line direction are not yet out of separation state,
and an outermost contact point B between the scroll
blade of the fixed scroll 200 and the scroll blade 90 of
the orbiting scroll in the profile line direction is already in
the contact state. Therefore, during the orbiting motion of
the orbiting scroll, more contact points can be generated
between the scroll blade 20 of the fixed scroll 200 and the
scroll blade 90 of the orbiting scroll, thereby further re-
ducing the radial load at a single contact point and im-
proving the fatigue strength of the scroll component.
[0040] Fig. 7 shows a fixed scroll 300 according to a
third embodiment of the present disclosure, wherein,
similar to the first embodiment according to the present
disclosure, the fixed scroll 300 includes an end plate 32, a
spiral scroll blade 30 formed on one side of the end plate
32, and an outer peripheral wall 34 provided around the
scroll blade 30. There is an air suction window provided at
the outer peripheral wall 34 and/or the end plate 32. The
scroll blade 30 extends from an approximate center of the
end plate 32 in a spiral profile line direction from an inner
side to an outer side, and the scroll blade 30 includes a
compression section 302 and an extension section 304
connected to each other in an extension direction of the
profile line. The thickness of the extension section 304 in
a radial direction is smaller than that of the compression
section 302, so that a step part 33 in the profile line
direction is formed at a junction of a radial outer surface
of the extension section 304 and a radial outer surface of
the compression section 302. Thus, the extension sec-
tion 304 may be provided to closely abut against a radial

inner surface of the outer peripheral wall 34 so as to
provide radial support when the extension section 304
comes into contact with the blade 90 of the orbiting scroll.
[0041] Different from the first embodiment according to
the present disclosure, the extension section 304 is
configured to extend over the entire height of the com-
pression section 302, that is, the extension section 304 is
flush with the compression section 302 and has the same
axial dimension, and a radial inner surface of the exten-
sion section 304 and a radial inner surface of the com-
pression section 302 have the same machining accuracy,
the two radial inner surfaces together forms a smooth
surface extending in the profile line direction. The exten-
sion section 304 includes one or more orifices 306 ex-
tending through the entire extension section 304 in the
thickness direction thereof, for example, three orifices
306 are shown in FIG. 7 as being arranged in the exten-
sion direction of the profile line. These orifices 304 form
material-removed parts of the extension section 304. The
orifices 306 are aligned and communicated with through-
holes formed in the outer peripheral wall 34. When the
scroll blade 90 of the orbiting scroll engages with the
extension section 304 to form a chamber (for example,
referring to FIG. 8a), the chamber is in direct commu-
nication with a low-pressure environment outside the
compression mechanism via the orifice 306 at the exten-
sion section 304 and the through-holes formed at the
outer peripheral wall 34. In other words, the orifices 306 at
the extension section 304 and the through-holes formed
at the outer peripheral wall 34 together form a commu-
nication channel that communicates the chamber con-
structed by the extension section 304 with the external
environment of the compression mechanism. Therefore,
the chamber constructed by the extension section 304
will not compress the working fluid, thus it will not affect
the displacement and pressure ratio of the compression
mechanism (that is, the displacement and pressure ratio
of the compression mechanism are only associated with
the compression section), and will not generate addi-
tional compression power consumption.
[0042] The operating conditions and advantages of the
compression mechanism according to the third embodi-
ment of the present disclosure will be described below
with reference to FIG. 8a and FIG. 8b.
[0043] FIG. 8a and FIG. 8b respectively show radial
sectional views of a compression mechanism according
to the third embodiment of the present disclosure at time
T1 immediately after the compression mechanism be-
gins to exhaust and at time T2 when the orbiting scroll
orbits 180° after the compression mechanism begins to
exhaust. During the translational rotation of the orbiting
scroll around the fixed scroll, the scroll blade 90 of the
orbiting scroll and the scroll blade 30 of the fixed scroll
300 come into contact with each other, and the number
and position of the contact points between the scroll
blade 90 of the orbiting scroll and the scroll blade 10 of
the fixed scroll 100 change continuously with the motion
of the orbiting scroll, and the number of contact points
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between them is usually in a range of 4 to 6. As shown in
FIG. 8a, at time T1 immediately after the compression
mechanism begins to exhaust, the innermost contact
points between the scroll blade 90 of the orbiting scroll
and the scroll blade 30 of the fixed scroll 300 have just
separated, and there are four contact points between the
scroll blade 90 of the orbiting scroll and the scroll blade 30
of the fixed scroll 300, as shown by the circles in the
figure, and the total lateral contact force between the
orbiting scroll and the fixed scroll 300 is jointly provided by
these four contact points. As shown in FIG. 8b, at time T2
when the orbiting scroll orbits 180° after the compression
mechanism begins to exhaust, and there are five contact
points between the scroll blade 90 of the orbiting scroll
and the scroll blade 30 of the fixed scroll 300, as shown by
the circles in the figure. Four contact points between the
scroll blade 90 of the orbiting scroll and the scroll blade 30
of the fixed scroll 300 close to the inner side are located
between the scroll blade 90 of the orbiting scroll and the
compression section 302 of the scroll blade 30 of the fixed
scroll 300, while the outermost contact point between the
scroll blade 90 of the orbiting scroll and the scroll blade 30
of the fixed scroll 300 (as shown by the circle X in FIG. 8b)
is located in the extension section 304 of the scroll blade
30 of the fixed scroll 300. That is, at this moment, the
scroll blade 90 of the orbiting scroll is in contact with the
radial inner surface of the extension section 304 of the
scroll blade 30 of the fixed scroll 300, and sufficient radial
support is provided for the scroll blade 90 of the orbiting
scroll by means of the extension section 304 and the
outer peripheral wall 34 against which the extension
section 304 abuts. At the same time, the chamber formed
between the extension section 304 of the fixed scroll and
the scroll blade 90 of the orbiting scroll is in direct com-
munication with a low-pressure environment outside the
compression mechanism via the orifice 306 extending
through the entire extension section 304 in the thickness
direction thereof and the through-hole formed in the outer
peripheral wall 34, so as to avoid the chamber from
providing additional compression of the working fluid.
[0044] In the third embodiment according to the pre-
sent disclosure, due to the design of the extension sec-
tion of the fixed scroll, the time of having four contact
points between the orbiting scroll and the fixed scroll can
be effectively reduced, and the outer peripheral wall and
the outer structure of the fixed scroll are used to provide
radial support for the orbiting scroll blade, thereby im-
proving the fatigue strength of the scroll component and
minimizing the risk of failure of the scroll component. On
the other hand, since the extension section includes the
material-removed part which is directly communicated
with the external environment of the compression me-
chanism, the extension section will not affect the original
displacement and pressure ratio of the compression
mechanism. In addition, since the extension section ex-
tends in the direction of the entire height of the compres-
sion section, the contact area between the scroll blade of
the orbiting scroll and the scroll blade of the fixed scroll in

the extension section is increased, thereby providing
more sufficient radial support for the scroll blade of the
orbiting scroll. In the third embodiment of the present
disclosure, the contact point located in the extended
section can share 40% of the total lateral support force.
It can be found through experiments that the fatigue
strength of the fixed scroll according to the third embodi-
ment of the present disclosure is improved by 20%.
[0045] Preferably, in the third embodiment of the pre-
sent disclosure, the extension section 304 of the fixed
scroll 300 does not extend to the air suction window but is
spaced apart from the air suction window by a certain
distance. In this embodiment, the angle along which the
extension section 304 extends in the profile line direction
is greater than or equal to 20° and less than 120°. Pre-
ferably, the angle along which the extension section 304
extends in the profile line direction is smaller than the
angle along which the extension section 104 extends in
the profile line direction in the first embodiment of the
present disclosure, for example, the angle is greater than
or equal to 24° and less than 60°, so as to ensure that the
additional power consumption caused by the extension
section is minimized while the time that the scroll blade is
prone to fatigue failure is minimized.
[0046] Although it is shown in FIG. 7 that the material-
removed part of the extension section 304 is configured
to have three circular orifices 306 distributed in the profile
line direction, it will be understood by those skilled in the
art that the number, distribution positions and shapes of
the orifices can be designed as required.
[0047] For example, FIG. 9 shows a fixed scroll 400
according to a fourth embodiment of the present disclo-
sure. Similar to the third embodiment of the present
disclosure, the fixed scroll 400 includes an end plate
42, a spiral scroll blade 40 formed on one side of the
end plate 42, and an outer peripheral wall 44 provided
around the scroll blade 40. The scroll blade 40 extends
from an approximate center of the end plate 42 in a spiral
profile line direction from an inner side to an outer side,
and the scroll blade 40 includes a compression section
402 and an extension section 404 connected to each
other in an extension direction of the profile line. Different
from the third embodiment according to the present dis-
closure, three orifices 406 configured as material-re-
moval portions in the extension section 404 are arranged
in an axial direction. In this case, except for a small area
where the orifices 40 are arranged, most areas of the
extension section 404 have the same radial inner surface
as the compression section 402, thus the contact area
between the scroll blade of the orbiting scroll and the
scroll blade of the fixed scroll in the extension section is
further increased, thereby providing more sufficient radial
support for the scroll blade of the orbiting scroll.
[0048] For another example, FIG. 10 shows a fixed
scroll 500 according to a fifth embodiment of the present
disclosure. Similar to the third embodiment of the present
disclosure, the fixed scroll 500 includes an end plate 52, a
spiral scroll blade 50 formed on one side of the end plate
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52, and an outer peripheral wall 54 provided around the
scroll blade 50. The scroll blade 50 extends from an
approximate center of the end plate 52 in a spiral profile
line from an inner side to an outer side, and the scroll
blade 50 includes a compression section 502 and an
extension section 504 connected to each other in an
extension direction of the profile line. Different from the
third embodiment of the present disclosure, an orifice
configured as a material-removed part in the extension
section 504 is formed as an elongated slot 506. The
elongated slot 506 extends through the entire extension
section 504 in the thickness direction of the extension
section 504. The elongated slot 506 may be provided in a
middle region of the extension section 504 in an axial
direction, and extend outward in the profile line direction
from the conjunction of the compression section 502 and
the extension section 504 (that is, at a step part 53 in the
profile line direction). Accordingly, the through-hole in the
outer peripheral wall 54 aligned with the elongated slot
506 may also be configured in the form of a slot. In this
case, a communication channel constructed by the elon-
gated slot 506 and the through-hole in the outer periph-
eral wall 54 aligned with the elongated slot 506, which is
used for communicating the chamber formed between
the extension section 504 of the fixed scroll and the scroll
blade 90 of the orbiting scroll with a low-pressure envir-
onment outside the compression mechanism, has a lar-
ger flow cross-section, so it is particularly advantageous
to avoid additional compression of the working fluid by
this chamber.
[0049] In addition, although shown in FIG. 10, the
length of the elongated slot 506 extending in the profile
line direction does not reach the total extension length of
the extension section 504, that is, an outer end of the
elongated slot 506 does not reach an outer end of the
extension section 504 in the profile line direction, it will be
understood by those skilled in the art that the elongated
slot may also extend up to the outer end of the extension
section or even beyond the outer end of the extension
section.
[0050] A fixed scroll 600 according to a sixth embodi-
ment of the present disclosure is shown in FIG. 11a,
similar to the fifth embodiment of the present disclosure,
the fixed scroll 600 includes an end plate 62, a spiral scroll
blade 60 formed on one side of the end plate 62, and an
outer peripheral wall 64 provided around the scroll blade
60. The scroll blade 60 extends from the approximate
center of the end plate 62 in a spiral profile line direction
from an inner side to an outer side, and the scroll blade 60
includes a compression section 602 and an extension
section 604 connected to each other in an extension
direction of the profile line. Different from the fifth embo-
diment of the present disclosure, the extension section
604 includes an elongated slot 606 configured as a
material-removed part, which extends through the entire
extension section 604 in the thickness direction of the
extension section 604. The elongated slot 606 may be
provided in a middle region of the extension section 604

in an axial direction, and extend in the profile line direction
from the conjunction of the compression section 602 and
the extension section 604 (that is, at a step part 63 in the
profile line direction) up to an outer end of the extension
section 604. That is, the outer end of the extension
section 604 is configured in the form of a non-closed
opening to form an outer end of the elongated slot 602.
Accordingly, similar to the fifth embodiment of the present
disclosure, the outer peripheral wall 64 may be formed
with a slot-shaped through-hole that is aligned with the
elongated slot 602 and has substantially the same shape,
thus the chamber formed between the extension section
604 of the fixed scroll and the scroll blade 90 of the
orbiting scroll is directly communicated with a low-pres-
sure environment outside the compression mechanism,
so as to avoid additional compression of the working fluid
by this chamber.
[0051] Alternatively, as shown in FIG. 11a and FIG.
11b, different from the fifth embodiment of the present
disclosure, the outer peripheral wall 64 may also be
formed with a communication groove 646 extending out-
ward in the profile line direction from the outer end of the
elongated slot 602. The elongated slot 602 is commu-
nicated with the communication groove 646 at the outer
end thereof. The communication groove 646 may be
formed as a through-hole penetrating through the outer
peripheral wall 64 in the thickness direction of the outer
peripheral wall 64, so that the elongated slot 602 is
communicated with the external environment of the com-
pression mechanism via the communication groove 646,
as shown in FIG. 11b. Alternatively, the communication
groove 646 may also be formed as a semi-groove that is
recessed from a radial inner surface of the outer periph-
eral wall 64 without penetrating through the outer per-
ipheral wall 64 in the thickness direction, so that the
elongated slot 602 is communicated with the air suction
window via the communication groove 646 and commu-
nicated with the external environment of the compression
mechanism via the air suction window.
[0052] In the fifth embodiment of the present disclo-
sure, due to the design of extension section of the fixed
scroll 600, on the one hand, the contact between the
scroll blade of the fixed scroll and the scroll blade of the
orbiting scroll is increased through the extension section,
thereby providing more radial support for the scroll blade
of the orbiting scroll and effectively reducing the risk of
failure of the scroll component. And on the other hand, the
elongated slot 606 keeps in communication with a low-
pressure environment outside the compression mechan-
ism, so the influence of the extension section on the
original displacement and pressure ratio of the compres-
sion mechanism can be avoided, no additional power
consumption will be generated, and it is simple to process
and easy to manufacture.
[0053] The accompanying drawings only show six ex-
emplary embodiments under the concept of the present
disclosure. Those skilled in the art can understand that
the present disclosure is not limited to the exemplary
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embodiments described above, but also includes varia-
tions or combinations of various examples described
above. For example, the material-removed part can be
configured in the form of a combination of the hole and the
slot, and its shape can also be designed as required. In
addition, although in the exemplary embodiment of the
present disclosure, the scroll component is implemented
as a fixed scroll, it should be understood by those skilled
in the art that the scroll component can also be imple-
mented as an orbiting scroll, especially in the case where
the material-removed part is configured as an upper side
portion or a lower side portion of the extension section in
an axial direction having material removed, and in the
case where the material-removed part is configured as
an elongated slot extending up to the outer end of the
extension section.
[0054] Although various embodiments of the present
disclosure have been described in detail herein, it should
be understood that the present disclosure is not limited to
the specific embodiments described and illustrated in
detail herein, and other modifications and variations
can be realized by those skilled in the art without depart-
ing from the spirit and scope of the present disclosure. All
these modifications and variations fall within the scope of
the present disclosure. Moreover, all members described
herein can be replaced by other technically equivalent
members.

Claims

1. A scroll component of a compression mechanism,
comprising:

an end plate (12, 22, 32, 42, 52, 62);
a scroll blade (10, 20, 30, 40, 50, 60) formed on
one side of the end plate and extending from an
approximate center of the end plate in a spiral
profile line direction from an inner side to an
outer side,
characterized in that the scroll blade com-
prises a compression section (102, 202, 302,
402, 502, 602) and an extension section (104,
204, 304, 404, 504) connected to each other, the
compression section is located on an inner side
of the extension section in the profile line direc-
tion, and the compression section is configured
for constructing a chamber for compression op-
eration,
the extension section has a radial thickness
smaller than that of the compression section,
and the extension section is formed with a ma-
terial-removed part, and a chamber constructed
by the extension section can be communicated
with a low-pressure environment outside the
compression mechanism via the material-re-
moved part.

2. The scroll component of the compression mechan-
ism according to claim 1, wherein the scroll compo-
nent is a fixed scroll (100, 200, 300, 400, 500, 600),
the fixed scroll further comprises an outer peripheral
wall (14, 24, 34, 44, 54, 64) provided around the
scroll blade, and the extension section is provided to
closely abut against a radial inner surface of the outer
peripheral wall.

3. The scroll component of the compression mechan-
ism according to claim 2, wherein the extension
section is provided in a region of maximum stiffness
of the outer peripheral wall.

4. The scroll component of the compression mechan-
ism according to claim 2, wherein the outer periph-
eral wall is formed with an air suction window for
allowing working fluid to enter the compression me-
chanism, and the extension section extends to the air
suction window in the profile line direction, so that the
outermost contact point of the scroll blade in the
profile line direction is already in contact state while
the innermost contact point of the scroll blade in the
profile line direction is not yet out of contact state
during operation of the compression mechanism.

5. The scroll component of the compression mechan-
ism according to any one of claims 1 to 4, wherein the
material-removed part (107, 207) is configured as an
upper side portion or a lower side portion of the
extension section (104, 204) in an axial direction
having material removed, so that the scroll blade
has a step shape in the axial direction.

6. The scroll component of the compression mechan-
ism according to any one of claims 1 to 4, wherein the
angle along which the extension sections (104, 204)
extend in the profile line direction is greater than or
equal to 20° and less than 120° .

7. The scroll component of the compression mechan-
ism according to claim 2 or 3, wherein the material-
removed part is configured as one or more orifices
(306, 406, 506) penetrating through the extension
section (304, 504, 604) in a thickness direction there-
of, and the orifice is aligned and communicated with
a through-hole formed in the outer peripheral wall
(34, 44, 54), which is in direct communication with the
low-pressure environment outside the compression
mechanism.

8. The scroll component of the compression mechan-
ism according to claim 7, wherein the orifice is ar-
ranged along the profile line direction or along an
axial direction,
the orifice is formed as multiple circular holes or a
single elongated slot.
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9. The scroll component of the compression mechan-
ism according to any one of claims 2 to 4, wherein the
material-removed part is configured as an elongated
slot (606), which penetrates through the extension
section (604) in a thickness direction thereof and
extends up to an outer end of the extension section
(604) in the profile line direction.

10. The scroll component of the compression mechan-
ism according to claim 9, wherein the elongated slot
(606) is communicatedwith a communication groove
(646) formed in the outer peripheral wall (64), the
communication groove (646) extends outward from
an outer end of the elongated slot (606); the outer
peripheral wall is formed with an air suction window
for allowing working fluid to enter the compression
mechanism; and the communication groove (646) is
configured as a through-hole directly communicated
with the low-pressure environment outside the com-
pression mechanism, or alternatively the communi-
cation groove (646) is configured as a semi-groove
which is recessed from the radial inner surface of the
outer peripheral wall and communicated with the air
suction window.

11. A compression mechanism, comprising a fixed scroll
and an orbiting scroll engaged with each other to
form a series of compression chambers between the
fixed scroll and the orbiting scroll, characterized in
that the fixed scroll or the orbiting scroll is configured
as the scroll component according to any one of
claims 1 to 10.

12. The compression mechanism according to claim 11,
wherein the extension section of the scroll blade of
one of the fixed scroll and the orbiting scroll can come
into contact with the other of the fixed scroll and the
orbiting scroll, but the extension section is not used to
form the compression chamber.

13. A scroll compressor, characterized in that it com-
prises the compression mechanism according to
claim 11 or 12.
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