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(57) A scroll compressor comprises a compressing
mechanism (10) for compressing working fluid and a driv-
ing shaft (30) for driving the compressing mechanism
(10). The driving shaft (30) comprises an eccentric crank
pin (32). An unloading bush (42) is arranged between
the compressing mechanism (10) and the eccentric crank
pin (32), so that the eccentric crank pin (32) drives the
compressing mechanism (10) via the unloading bush
(42) to realize radial flexibility of the compressing mech-
anism (10). The eccentric crank pin (32) comprises an
eccentric crank pin matching part which is in contact with
the unloading bush (42) and relatively displaces. The un-
loading bush (42) comprises an unloading bush matching
part which is in contact with the eccentric crank pin (32)
and relatively displaces. A wear resisting layer (50) is
arranged on at least one part of at least one of the ec-
centric crank pin matching part and the unloading bush
matching part. An unloading bush provided with a wear
resisting layer for a scroll compressor and a driving shaft
with an eccentric crank pin provided with the wear resist-
ing layer. Because of the arrangement of the wear resist-
ing layer, the service life of the scroll compressor is pro-
longed.
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Description

[0001] This application claims the benefit of priorities
to Chinese Patent Application Nos. 201510196948.3 and
201520251170.7, filed with the Chinese State Intellectual
Property Office on April 23, 2015, the entire disclosures
of which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present application relates to a scroll com-
pressor and a driving shaft and an unloading bush for
the scroll compressor.

BACKGROUND OF THE INVENTION

[0003] The contents of this section only provide back-
ground information related to this disclosure, which may
not constitute the prior art.
[0004] A scroll compressor generally has a compres-
sion mechanism that compresses a working fluid (e.g.,
a refrigerant) and includes a fixed scroll member and an
orbiting scroll member. The compression mechanism is
driven by an eccentric crank pin of a driving shaft. An
unloading bush is provided between the eccentric crank
pin and the compression mechanism. The unloading
bush is arranged so as to be driven by the eccentric crank
pin and capable of displacing with respect to the eccentric
crank pin, whereby a radial compliance between a vane
of the fixed scroll member and a vane of the orbiting scroll
member can be achieved.
[0005] However, the relative movement between the
unloading bush and the eccentric crank pin causes their
contact surfaces to be rapidly worn, thereby adversely
affecting performance of the radial compliance of the
compressor and shortening the service life of the unload-
ing bush and the eccentric crank pin.
[0006] Accordingly, there is a need for a wear-resistant
unloading bush and a wear-resistant eccentric crank pin
for a scroll compressor.

SUMMARY OF THE INVENTION

[0007] An object of the present application is to provide
a scroll compressor having a wear-resistant unloading
bush and/or a wear-resistant eccentric crank pin.
[0008] Another object of the present application is to
provide a scroll compressor having a long service life.
[0009] Another object of the present application is to
provide a wear-resistant unloading bush.
[0010] Another object of the present application is to
provide a driving shaft having a wear-resistant eccentric
crank pin.
[0011] According to an aspect of the present applica-
tion, a scroll compressor is provided, which includes a
compression mechanism configured to compress a
working fluid and a driving shaft configured to be capable
of driving the compression mechanism. The driving shaft

includes an eccentric crank pin, and an unloading bush
is provided between the compression mechanism and
the eccentric crank pin to allow the eccentric crank pin
to drive the compression mechanism via the unloading
bush so as to achieve a radial compliance of the com-
pression mechanism. The eccentric crank pin includes
an eccentric crank pin mating portion to be in contact with
the unloading bush and displaced with respect to the un-
loading bush, and the unloading bush includes an un-
loading bush mating portion to be in contact with the ec-
centric crank pin and displaced with respect to the ec-
centric crank pin. At least a part of at least one of the
eccentric crank pin mating portion and the unloading
bush mating portion is provided with a wear-resistant lay-
er.
[0012] In the scroll compressor described above, since
the wear-resistant layer is provided on the mating portion
of the eccentric crank pin or the mating portion of the
unloading bush, the wear resistance of the eccentric
crank pin or the unloading bush is improved, and the
service life of the eccentric crank pin or the unloading
bush is extended. As a result, the service life of the scroll
compressor having the eccentric crank pin and the un-
loading bush is extended.
[0013] Preferably, the eccentric crank pin includes a
driving surface extending in parallel with a rotation axis
of the driving shaft, and the eccentric crank pin mating
portion includes at least a part of the driving surface.
[0014] Preferably, the wear-resistant layer is provided
on at least a portion of the driving surface bulged about
at its center.
[0015] Preferably, the unloading bush may include a
hole capable of receiving the eccentric crank pin, the hole
has a driven surface cooperated with the driving surface
of the eccentric crank pin, and the unloading bush mating
portion includes at least a part of the driven surface.
[0016] Preferably, the wear-resistant layer is provided
on at least a substantially central portion of the driven
surface.
[0017] Preferably, the wear-resistant layer is a hard-
ened layer having a surface hardness in a range of
1500HV to 3000HV.
[0018] Preferably, the thickness of the wear-resistant
layer is in a range of 0.1 mm to 4.5 mm.
[0019] Preferably, the wear-resistant layer is formed
by one of physical vapor deposition, chemical vapor dep-
osition, plasma vapor deposition, electroplating, electro-
less plating, carburizing, nitriding, carbonitriding, shot
peening and surface hardening heat treatment.
[0020] Preferably, the wear-resistant layer is formed
of one of a metal layer, diamond-like carbon, carbide,
nitride, silicide, boride and oxide. Optionally, the wear-
resistant layer is formed of chromium nitride.
[0021] According to another aspect of the present ap-
plication, the present application further relates to a driv-
ing shaft for a scroll compressor. The driving shaft in-
cludes an eccentric crank pin arranged at one end thereof
and configured to dive a compression mechanism of the
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scroll compressor, and the eccentric crank pin includes
a driving surface extending in parallel with a rotation axis
of the driving shaft. A wear-resistant layer is provided on
at least a substantially central bulged portion of the driv-
ing surface, and the wear-resistant layer is a hardened
layer including a metal layer, diamond-like carbon, car-
bide, nitride, silicide, boride or oxide and formed by phys-
ical vapor deposition, chemical vapor deposition, plasma
vapor deposition, electroplating, electroless plating, car-
burizing, nitriding, carbonitriding, shot peening or surface
hardening heat treatment.
[0022] According to another aspect of the present ap-
plication, the present application further relates to an un-
loading bush for a scroll compressor. The unloading bush
includes a substantially D-shaped hole, and the hole has
a driven surface cooperated with a driving surface of an
eccentric crank pin of the scroll compressor. A wear-re-
sistant layer is provided on at least a substantially central
portion of the driven surface, and the wear-resistant layer
is a hardened layer including a metal layer, diamond-like
carbon, carbide, nitride, silicide, boride or oxide and
formed by physical vapor deposition, chemical vapor
deposition, plasma vapor deposition, electroplating,
electroless plating, carburizing, nitriding, carbonitriding,
shot peening or surface hardening heat treatment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The features and advantages of one or more
embodiments of the present application will become
more readily understood from the following description
with reference to the accompanying drawings in which:

Fig. 1 is a longitudinal sectional view of a scroll com-
pressor;

Fig. 2 is a schematic illustration showing the assem-
bly of an eccentric crank pin of a driving shaft and
an unloading bush of the scroll compressor in Fig. 1;

Fig. 3 shows a schematic perspective view of the
eccentric crank pin of the driving shaft of Fig. 2;

Fig. 4 shows a schematic perspective view of the
unloading bush of Fig. 2;

Fig. 5 schematically shows a method for forming a
wear-resistant layer according to a first embodiment
of the present application; and

Fig. 6 is a schematic view of the wear-resistant layer.

DETAILED DESCRIPTION

[0024] The following description of the preferred em-
bodiments is merely exemplary and is by no means in-
tended to limit the present application, its application or
usage. The same reference numerals are used to des-

ignate like parts throughout the drawings, and the con-
struction of the same parts will not be described repeat-
edly.
[0025] First, the overall construction and operation
principle of a scroll compressor will be described with
reference to Fig. 1. A high side compressor is shown in
Fig. 1. However, it is to be appreciated that the high side
compressor in Fig. 1 is for illustrative purposes only and
is not intended to limit the present application. The
present application may be adapted to any type of com-
pressors including low side compressors, vertical com-
pressors, horizontal compressors and the like.
[0026] As shown in Fig. 1, the scroll compressor 100
(hereinafter referred to as a compressor sometimes) gen-
erally includes a housing 110, a top cover 112 provided
at one end of the housing 110 and a bottom cover 114
provided at the other end of the housing 110. A motor 20
consisting of a stator 122 and a rotor 124 is arranged in
the housing 110. A driving shaft 30 is arranged in the
rotor 124 to drive a compression mechanism 10 consist-
ing of a fixed scroll member 150 and an orbiting scroll
member 160. The orbiting scroll member 160 includes
an end plate 164, a hub 162 formed on one side of the
end plate and a spiral vane 166 formed on the other side
of the end plate. The fixed scroll member 150 includes
an end plate 154, a spiral vane 156 formed on one side
of the end plate and a discharge port 152 formed at a
substantially central position of the end plate. A series of
compression chambers with volumes gradually de-
creased from radially outer side to radially inner side are
formed between the spiral vane 156 of the fixed scroll
member 150 and the spiral vane 166 of the orbiting scroll
member 160. A radially outermost compression chamber
is at a suction pressure and a radially innermost com-
pression chamber is at a discharge pressure. An inter-
mediate compression chamber is at a pressure between
the suction pressure and the discharge pressure, and is
also referred to as an intermediate pressure chamber.
[0027] The orbiting scroll member 160 is supported at
one side by an upper portion (which constitutes a thrust
surface) of a main bearing housing 140, and a part of the
driving shaft 30 is supported by a main bearing arranged
in the main bearing housing 140. An eccentric crank pin
32 is provided at one end of the driving shaft 30, and an
unloading bush 42 is provided between the eccentric
crank pin 32 and the hub 162 of the orbiting scroll member
160. Driven by the motor 20, the orbiting scroll member
160 orbits with respect to the fixed scroll member 150
(i.e., a central axis of the orbiting scroll member 160 ro-
tates about a central axis of the fixed scroll member 150,
however, the orbiting scroll member 160 itself does not
rotate about its own central axis) to compress fluid. The
above orbiting movement is achieved by an Oldham cou-
pling provided between the fixed scroll member 150 and
the orbiting scroll member 160.
[0028] In the example of the scroll compressor shown
in Fig. 1, a lubricant is stored at the bottom of the com-
pressor housing. Correspondingly, a channel is formed
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in the driving shaft 30 and extends substantially in an
axial direction of the driving shaft 30, including a center
hole 136 formed at a lower end of the driving shaft 30
and an eccentric hole 134 extending upwardly from the
center hole 136 to an end face of the eccentric crank pin
32. An end of the center hole 136 is immersed in the
lubricant at the bottom of the compressor housing or is
otherwise supplied with a lubricant. During operation of
the compressor, one end of the center hole 136 is sup-
plied with a lubricant by a lubricant supply device, and
the lubricant entering the center hole 136 is pumped or
thrown into the eccentric hole 134 by a centrifugal force
during the rotation of the driving shaft 30 and flows up-
wardly along the eccentric hole 134 to the end face of
the eccentric crank pin 32. The lubricant discharged from
the end face of the eccentric crank pin 32 flows downward
through a gap between the unloading bush 42 and the
eccentric crank pin 32 and a gap between the unloading
bush 42 and the hub 162 into a recess of the main bearing
housing 140. A portion of the lubricant that is accumulat-
ed in the recess flows through the main bearing and then
flows downwards and a portion of the lubricant is agitated
by the hub 162 to move upwardly to the underside of the
end plate 164 of the orbiting scroll member 160 and be
distributed over the thrust surfaces of the orbiting scroll
member 160 and the main bearing housing 140 as the
orbiting scroll member 160 orbits. During the operation
of the compressor, the lubricant supplied to the various
moving parts in the compressor is thrown out and splash-
es to form droplets or mist.
[0029] In the scroll compressor shown in Fig. 1, effec-
tive sealing must be formed between the fixed scroll
member 150 and the orbiting scroll member 160 in order
to achieve fluid compression. On the one hand, an axial
sealing is required between the top end of the spiral vane
156 of the fixed scroll member 150 and the end plate 164
of the orbiting scroll member 160 and between the top
end of the spiral vane 166 of the orbiting scroll member
160 and the end plate 154 of the fixed scroll member
150. The axial compliance of the scroll compressor is
well known to the person skilled in the art and will not be
described in detail herein.
[0030] On the other hand, a radial sealing is required
between a side surface of the spiral vane 156 of the fixed
scroll member 150 and a side surface of the spiral vane
166 of the orbiting scroll member 160 as well. This radial
sealing between the two side surfaces is generally
achieved by means of the relative displacement between
the eccentric crank pin 32 and the unloading bush 42.
During operation, the orbiting scroll member 160, driven
by the motor 20, orbits with respect to the fixed scroll
member 150 so that the orbiting scroll member 160 gen-
erates a centrifugal force. Besides, the eccentric crank
pin 32 of the driving shaft 30 also generates, during ro-
tation, a driving component of force that facilitates the
realization of the radial sealing between the fixed scroll
member 150 and the orbiting scroll member 160. The
spiral vane 166 of the orbiting scroll member 160 abuts

against the spiral vane 156 of the fixed scroll member
150 under the above-described centrifugal force and driv-
ing component of force, thereby achieving the radial seal-
ing therebetween. When an incompressible material
(such as a solid impurity, lubricating oil, and liquid refrig-
erant) enters a compression chamber and is caught be-
tween the spiral vane 156 and the spiral vane 166, the
spiral vane 156 and the spiral vane 166 can be tempo-
rarily separated from each other in the radial direction to
allow the foreign matter passes therebetween, that is, a
relative displacement occurs between the eccentric
crank pin 32 and the unloading bush 42, thereby prevent-
ing damage to the spiral vane 156 or the spiral vane 166.
This radially separable capability provides a radial com-
pliance for the scroll compressor and improves the reli-
ability of the compressor.
[0031] However, the relative displacement between
the eccentric crank pin 32 and the unloading bush 42
causes them to be worn too fast and excessively. In order
to address this issue, in the present application, a quick-
wearing portion of the eccentric crank pin 32 and/or a
quick-wearing portion of the unloading bush 42 is coated
with a wear-resistant layer to improve its hardness and
wear resistance.
[0032] The eccentric crank pin and the unloading bush
are described in detail hereinafter with reference to Figs.
2 to 4.
[0033] As shown in Fig. 3, there is shown a schematic
perspective view of the eccentric crank pin of the driving
shaft. The driving shaft 30 includes an eccentric crank
pin 32 at one end thereof. An eccentric hole 134 running
substantially in a first direction (a longitudinal direction)
in parallel with a rotation axis of the driving shaft 30 is
formed in the driving shaft 30 to supply the lubricant to
an end of the eccentric crank pin 32. The eccentric crank
pin 32 of the driving shaft 30 is fitted in the hub 162 of
the orbiting scroll member 160 via the unloading bush
42, as shown in Fig. 1. The eccentric crank pin 32 includes
a driving surface 321 extending in parallel with the rota-
tion axis of the driving shaft 30. Accordingly, the unload-
ing bush 42 has a substantially D-shaped hole through
which the eccentric crank pin 32 passes and includes a
driven surface 143 capable of being cooperated with the
driving surface 321 of the eccentric crank pin 32. After
the unloading bush 42 and the eccentric crank pin 32 are
assembled to the compressor 100, the dimension of the
substantially D-shaped hole in the unloading bush 42 is
greater than the dimension of the eccentric crank pin 32
to ensure the radial compliance between the orbiting
scroll member 160 and the fixed scroll member 150.
[0034] As shown in Fig. 2, there is shown a schematic
illustration of the assembly of an unloading bush and an
eccentric crank pin. When the unloading bush 42 is
mounted onto the eccentric crank pin 32, the eccentric
crank pin 32 is received in the D-shaped hole of the un-
loading bush 42 while the driving surface 321 of the ec-
centric crank pin 32 is fitted with the driven surface 143
of the unloading bush 42. With this structure, when the
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eccentric crank pin 32 rotates, the eccentric crank pin 32
can drive the unloading bush 42 to rotate since the driving
surface 321 of the eccentric crank pin 32 is fitted with the
driven surface 143 of the unloading bush 42. In addition,
the width of the driving surface 321 of the eccentric crank
pin 32 (i.e., the dimension perpendicular to the axial di-
rection of the driving shaft) is less than the width of the
driven surface 143 of the unloading bush 42 (i.e., the
dimension perpendicular to the axial direction of the driv-
ing shaft). In this way, the driving surface 321 of the ec-
centric crank pin 32 can be moved with respect to the
driven surface 143 of the unloading bush 42.
[0035] In the case of an ideal operating condition of
the compressor with an ideal design and ideal manufac-
turing dimensions (i.e., no manufacturing and installation
errors), when the compressor operates, the spiral vanes
of the fixed scroll member and the orbiting scroll member
may abut tightly against each other. In this case, the dis-
tance between the center of the unloading bush and the
center of the driving shaft is maximized and substantially
constant.
[0036] However, the inventors have found that the dis-
tance between the centers of the fixed scroll member and
the orbiting scroll member is not uniform due to manu-
facturing and installation errors, and therefore, after the
compressor has run for a period of time, the unloading
bush and the acentric crank pin may have a displacement
(which corresponds to manufacturing and installation er-
rors) with respect to each other, in particular, the flatness
of the unloading bush. In addition, the inventors have
also found that, in actual working conditions, in case of
ingress of an impurity or a liquid refrigerant, the unloading
bush may move with respect to the eccentric crank pin
such that the center of the orbiting scroll member can
move toward the center of the driving shaft, and the spiral
vane of the fixed scroll member and the spiral-like vane
of the orbiting scroll member are thus separated tempo-
rarily to prevent damage thereto.
[0037] During the actual operation of the compressor,
the driven surface 143 of the unloading bush 42 and the
driving surface 321 of the eccentric crank pin 32 are both
subjected to normal loads and there is a relative move-
ment between the driving surface 321 and the driven sur-
faces 143. Therefore, the driven surface 143 of the un-
loading bush 42 and the driving surface 321 of the ec-
centric crank pin 32 are seriously worn and, as a result,
the service life thereof is shortened and the working ef-
ficiency of the compressor is adversely affected.
[0038] To this end, according to the present applica-
tion, a wear-resistant layer (also referred to as a "hard-
ened coating" or a "hardened film") may be provided on
the driven surface 143 of the unloading bush 42 and/or
the driving surface 321 of the eccentric crank pin 32 to
improve the wear resistance thereof.
[0039] An example of a wear-resistant layer according
to the present application and its production process is
described hereinafter with reference to Figs. 5 and 6.
[0040] As shown in Fig. 5, a substrate S to be coated

(for example, the driven surface 143 of the unloading
bush 42 and/or the driving surface 321 of the eccentric
crank pin 32 herein) is placed into a chamber and also
grounded or connected to a negative power source.
Meanwhile, a target material T (e.g., a target material of
chromium) is also placed into the chamber and connect-
ed to a positive power source. The chamber is evacuated
and filled with nitrogen gas. The target material and the
nitrogen gas are ionized with the electric arc generated
at low voltage and high current and accelerated by an
electric field, striking on the workpiece to form a chromi-
um nitride thin layer adhered onto the surface of the sub-
strate.
[0041] The above production process is merely an ex-
ample of physical vapor deposition and is not intended
to limit the present application. The wear-resistant layer
50 according to the present application may be formed
by other processes known in the art, for example, chem-
ical vapor deposition, plasma vapor deposition, electro-
plating, electroless plating, carburizing, nitriding, carbon-
itriding, shot peening or surface hardening heat treatment
or the like. Depending on various processes, the wear-
resistant layer 50 may be formed of a metal layer, dia-
mond-like carbon, carbide, nitride, silicide, boride or ox-
ide or the like. For example, the wear-resistant layer 50
may be formed of chromium nitride.
[0042] In the present application, the eccentric crank
pin 32 and/or the unloading bush 42 may be made of a
powder metallurgical material having a surface hardness
in the range of about 600HV to 800HV. When the eccen-
tric crank pin 32 and/or the unloading bush 42 (e.g., on
the driving surface 321 of the eccentric crank pin 32
and/or the driven surface 143 of the unloading bush 42)
is coated with a chromium nitride wear-resistant layer 50
of about 2 to 4 microns thick according to the process
shown in Figs. 5 and 6, the surface hardness of the chro-
mium nitride wear-resistant layer 50 may be in the range
of 1500HV to 3000HV, optionally in the range of 1700HV
to 2700HV. Thereby, the surface hardness of the driving
surface of the eccentric crank pin 32 and/or the driven
surface of the unloading bush 42 can be remarkably im-
proved, and the wear resistance thereof can be greatly
enhanced. In addition, the thickness of the wear-resistant
layer 50 may be in the range of 0.1mm to 4.5 mm.
[0043] The inventors conducted a reliability test on the
eccentric crank pin 32 and the unloading bush 42 coated
with the chromium nitride wear-resistant layer 50 de-
scribed above. Specifically, the eccentric crank pin 32
and the unloading bush 42 are mounted to the compres-
sor, and the compressor is operated for 500 hours under
high speed and heavy load working conditions. It is found
that almost no wear presented on the driving surface of
the eccentric crank pin 32 and the driven surface of the
unloading bush 42.
[0044] The above tests show that, after the driving sur-
face of the eccentric crank pin 32 and/or the driven sur-
face of the unloading bush 42 is coated with the wear-
resistant layer 50, the wear-resistant layer 50 can prevent
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direct contact of the powder metallurgical materials of
the eccentric crank pin 32 and the unloading bush 42,
and thus can prevent the powder metallurgical materials
from falling off. Therefore, the wear-resistant layer 50
greatly improves the wear resistance of the eccentric
crank pin 32 and/or the unloading bush 42.
[0045] Furthermore, in some cases, the driving surface
321 of the eccentric crank pin 32 may have a substantially
central and slightly bulged portion in order to allow the
eccentric crank pin 32 to be cooperated well with the
unloading bush 42 based on the movement mode there-
of. The wear-resistant layer 50 may be provided only on
the substantially central and slightly bulged portion of the
driving surface 321 or on a substantially central portion
of the driven surface 143. Alternatively, the wear-resist-
ant layer 50 may be provided on the entire driving surface
321 and/or the entire driven surface 143. Also, in addition
to the driving surface 321 and/or the driven surface 143,
the wear-resistant layer may be applied to other portions
of the eccentric crank pin 32 and/or the unloading bush
42 subjected to wear.
[0046] It is to be appreciated that the outer contour
and/or the position of the wear-resistant layer 50 may be
set according to actual requirements.
[0047] Various embodiments and variations of the
present application have been described in detail here-
inabove, however it should be appreciated by the person
skilled in the art that the present application is not limited
to the specific embodiments and variations described
above but may include various other possible combina-
tions and integrations.
[0048] While the various embodiments of the present
application have been described in detail herein, it is to
be appreciated that the present application is not limited
to the specific embodiments described and illustrated
herein in detail, and other variations and modifications
can be made by the person skilled in the art without de-
parting from the spirit and scope of the present applica-
tion. All the variations and modifications are within the
scope of the present application. Moreover, all of the
components described herein may be replaced by other
technically equivalent components.

Claims

1. A scroll compressor (100), comprising:

a compression mechanism (10) configured to
compress a working fluid; and
a driving shaft (30) configured to drive the com-
pression mechanism (10); wherein
the driving shaft (30) comprises an eccentric
crank pin (32), an unloading bush (42) is provid-
ed between the compression mechanism (10)
and the eccentric crank pin (32) to allow the ec-
centric crank pin (32) to drive the compression
mechanism (10) via the unloading bush (42) so

as to achieve a radial compliance of the com-
pression mechanism (10),
the eccentric crank pin (32) comprises an ec-
centric crank pin mating portion to be in contact
with the unloading bush (42) and displaced with
respect to the unloading bush (42), and the un-
loading bush (42) comprises an unloading bush
mating portion to be in contact with the eccentric
crank pin (32) and displaced with respect to the
eccentric crank pin (32), and
a wear-resistant layer (50) is provided on at least
a part of at least one of the eccentric crank pin
mating portion and the unloading bush mating
portion.

2. The scroll compressor (100) according to claim 1,
wherein the eccentric crank pin (32) comprises a
driving surface (321) extending in parallel with a ro-
tation axis of the driving shaft (30), and the eccentric
crank pin mating portion comprises at least a part of
the driving surface (321).

3. The scroll compressor (100) according to claim 2,
wherein the driving surface (321) has a bulged por-
tion approximately at its center, and the wear-resist-
ant layer (50) is provided on at least the bulged por-
tion.

4. The scroll compressor (100) according to claim 2,
wherein the unloading bush (42) comprises a hole
for receiving the eccentric crank pin (32), the hole
has a driven surface (143) cooperated with the driv-
ing surface (321) of the eccentric crank pin (32), and
the unloading bush mating portion comprises at least
a part of the driven surface (143).

5. The scroll compressor (100) according to claim 4,
wherein the wear-resistant layer (50) is provided on
at least a substantially central portion of the driven
surface (143).

6. The scroll compressor (100) according to any one
of claims 1 to 5, wherein the wear-resistant layer (50)
is a hardened layer having a surface hardness in a
range of 1500HV to 3000HV.

7. The scroll compressor (100) according to any one
of claims 1 to 5, wherein the thickness of the wear-
resistant layer (50) is in a range of 0.1mm to 4.5 mm.

8. The scroll compressor (100) according to any one
of claims 1 to 5, wherein the wear-resistant layer (50)
is formed by one of physical vapor deposition, chem-
ical vapor deposition, plasma vapor deposition, elec-
troplating, electroless plating, carburizing, nitriding,
carbonitriding, shot peening and surface hardening
heat treatment.
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9. The scroll compressor (100) according to any one
of claims 1 to 5, wherein the wear-resistant layer (50)
is formed of one of a metal layer, diamond-like car-
bon, carbide, nitride, silicide, boride and oxide.

10. The scroll compressor (100) according to claim 9,
wherein the wear-resistant layer (50) is formed of
chromium nitride.

11. A driving shaft (30) for a scroll compressor (100),
wherein the driving shaft (30) comprises an eccentric
crank pin (32) arranged at one end thereof and con-
figured to dive a compression mechanism (10) of the
scroll compressor (100), and the eccentric crank pin
(32) comprises a driving surface (321) extending in
parallel with a rotation axis of the driving shaft (30),
and
the driving surface (321) has a bulged portion ap-
proximately at its center, and a wear-resistant layer
(50) is provided on at least the bulged portion of the
driving surface (321), and the wear-resistant layer
(50) is a hardened layer comprising a metal layer,
diamond-like carbon, carbide, nitride, silicide, boride
or oxide and formed by physical vapor deposition,
chemical vapor deposition, plasma vapor deposition,
electroplating, electroless plating, carburizing, nitrid-
ing, carbonitriding, shot peening or surface harden-
ing heat treatment.

12. An unloading bush (42) for a scroll compressor (100),
wherein the unloading bush (42) comprises a sub-
stantially D-shaped hole, and the hole has a driven
surface (143) cooperated with a driving surface (321)
of an eccentric crank pin (32) of the scroll compressor
(100), and
a wear-resistant layer (50) is provided on at least a
substantially central portion of the driven surface
(143), and the wear-resistant layer (50) is a hardened
layer comprising a metal layer, diamond-like carbon,
carbide, nitride, silicide, boride or oxide and formed
by physical vapor deposition, chemical vapor depo-
sition, plasma vapor deposition, electroplating, elec-
troless plating, carburizing, nitriding, carbonitriding,
shot peening or surface hardening heat treatment.
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