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%) ROTARY COMPRESSOR.

@ A rotary compressor in which 1,1,1,2-tetrafluoroethane is used as a refrigerant and polyol ester which is
compatible with the above refrigerant is used as an oil, in which a roller is formed of an iron material, and a vane
of a carbon-containing composite aluminium material, and in which the corrosion of the roller and/or vane due to
hydrolysis of polyol ester oil is prevented by restraining the generation of sliding friction heat between the roller
and vane, thereby reducing the risk of the roller and/or vane being worn.
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TECHNICAL FIELD

The present invention relates to a rotary compressor which uses fluorocarbon as a refrigerant and, more
particularly, to a rotary compressor in which 1,1,1,2-tetrafluoroethane (hereinafter called R134a) is used as a
refrigerating machine oil to restrain abrasion of sliding members of the rotary compressor due to hydrolysis
of the oil as well as the occurrence of an oil sludge.

BACKGROUND OF THE INVENTION

A majority of compressors for refrigerators, vending machines and showcases have heretofore used
dichlorodifluoromethane (hereinafter referred to as "R12") as a refrigerant. This R12 is subject to fluorocar-
bon regulation because of the environmental problem of destruction of an ozone layer, and R134a is being
studied as a substituent refrigerant for R12 as disclosed in, for example, Japanese Patent Publication
(unexamined) No. 1-271491/1989.

However, the refrigerant R134a does not have good compatibility with a currently used refrigerating
machine oil such as a mineral oil and an alkyl benzene oil. This inferior compatibility leads to the problem
that imperfect lubrication of a compressor is caused by an insufficient return of the oil to the compressor or
by the suction of a refrigerant which is separated from the oil when the compressor is cold started.

For the above reasons, the present inventors investigated a polyolester oil to obtain a refrigerating
machine oil compatible with the refrigerant R134a. However, it has been found that, if the polyolester oil is
used with a rotary compressor, a fatty acid is generated by hydrolysis of the polyolester oil due to sliding
frictional heat generated by line contact between a vane and a roller, and the fatty acid corrodes the sliding
members to cause abrasion thereof. It has also been found that there are a number of problems which
impair the durability of compressors. For example, dust particles resulting from the abrasion adversely
affect the organic material such as a magnet wire of a power element of the compressor.

SUMMARY OF THE INVENTION

The present inventors have carried out researches so that the refrigerant R134a and a refrigerating
machine oil consisting of the polyolester oil can be combined for use in a rotary compressor. From the
researches, the present inventors have found that the polyolester oil for lubricating sliding members of the
rotary compressor undergoes hydrolysis due to frictional heat generated at the sliding members and a fatty
acid generated by the hydrolysis corrodes the sliding members, and that the hydrolysis of the polyolester
oil can be restrained by reducing the frictional heat generated at the sliding members. This invention has
been achieved on the basis of the above findings.

An object of the present invention is to solve the above-described problems, and is intended to reduce
frictional heat generated at sliding members and restrain hydrolysis of a polyolester oil due to the frictional
heat if the polyolester oil, which has compatibility with the refrigerant R134a, is used as a refrigerating
machine oil.

The present invention provides a rotary compressor including a sealed container which houses a rotary
compression element provided with sliding members such as a vane and a roller, in which 1,1,1,2-
tetrafluoroethane is employed as a refrigerant to be compressed by the rotary compression element, and a
polyolester oil composed of a polyhydric alcohol and a fatty acid is employed as an oil which has
compatibility with the refrigerant and which lubricates the sliding members of the rotary compression
element, and the vane which is one of the sliding members of the rotary compression element is formed of
a material having a hardness higher than the roller.

In another embodiment of the present invention, the vane is formed of an aluminum composite material
which contains a reinforcing material such as a carbon.

According to another embodiment of the present invention, the vane is formed of a reinforced plastics.

Since the present invention is arranged in the above-described manner, it is possible to lower the
temperature of frictional heat due to sliding contact between the sliding members which are lubricated by
the oil using the polyolester oil having compatibility with the refrigerant R134a, whereby it is possible to
prevent the polyolester oil from easily undergoing hydrolysis.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a vertical sectional view of a rotary compressor, showing one embodiment of the present
invention;
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Fig. 2 is a cross sectional view of the rotary compressor according to the present invention; and
Fig. 3 is a plan view of an Amsler testing machine.

BEST MODE FOR CARRYING OUT THE INVENTION

A preferred embodiment of the present invention will be described with reference to the accompanying
drawings.

Fig. 1 is a vertical sectional view of a rotary compressor. Fig. 2 is a sectional view of the rotary
compressor, taken along line A-A of Fig. 1. In Figs. 1 and 2, a power element 2 is housed in an upper side
of the sealed container 1, while a rotary compression element 3 which is driven by the power element 2 is
housed in a lower side of the sealed container 1. The power element 2 is made up of a stator 5 having a
coil winding 4 electrically insulated by an organic material and a rotor 6 provided inside of the stator 5.

The rotary compression element 3 is made up of a cylinder 7, a roller 10 which is rotated along the
inner wall of the cylinder 7 by an eccentric portion 9 of a rotary shaft 8, a vane 12 which is pressed by a
spring 11 and a high-pressure refrigerant discharged into the sealed container 1 in such a manner as to be
pressed against the peripheral face of the roller 10 to partition the interior of the cylinder 7 into an intake
side and a discharge side, and upper and lower bearings 13 and 14 for sealing the corresponding apertures
of the cylinder 7 and for rotatably supporting the rotary shaft 8.

The upper bearing 13 has a discharge hole 15 which communicates with the discharge side of the
cylinder 7. The upper bearing 13 also has a discharge valve 16 for opening/closing the discharge hole 15
and a discharge muffler 17 which is mounted to cover the discharge valve 16.

The vane 12 is formed of a composite aluminum material prepared by impregnating a carbon powder
with a molten aluminum alloy material. The roller 10 is formed of an iron alloy or an aluminum material
having a surface subjected to anodizing. The vane 12 has, because of its carbon material content, higher
melting point and hardness than the roller 10, thereby raising a temperature at which adhesive wear
develops between the vane 12 and the roller 10. More specifically, the vane 12 formed of the composite
aluminum material can resist abrasion even if it is in line contact with the roller 10. Accordingly, it is
possible to restrain acceleration of abrasion due to dust particles resulting from the abrasion and it is also
possible to reduce frictional heat due to the sliding contact between the vane 12 and the roller 10.

The vane 12 may be formed of a plastics material having a refrigerant resistance. The plastics material
may be formed of, for example, engineering plastics such as polyester ether ketones, polyimides,
polyamide imides, polyphenylene sulfides, aromatic polyesters, polyether sulfones and polyether imides.
The roller 10 is formed of an iron material such as a carbon having a melting point and a hardness higher
than the roller 10 formed of the iron material can have its abrasion resistance improved.

An oil 18, which is a polyolester oil, is stored on a bottom portion of the sealed container 1. The oil 18
lubricates the respective sliding-contact surfaces of the roller 10 and the vane 12 both of which constitute
sliding members of the rotary compression element 3.

A refrigerant flowing into the cylinder 7 of the rotary compression element 3 and compressed by a
cooperative work of the roller 10 and the vane 12 is R134a having compatibility with the oil 18 which is a
polyolester oil.

An intake pipe 19, which is secured to the sealed container 1, introduces the refrigerant into the intake
side of the cylinder 7. A discharge pipe 20 is secured to an upper wall of the sealed container 1 and
discharges the refrigerant compressed by the rotary compression element 3 to the outside of the sealed
container 1.

In the rotary compressor arranged in the above-described manner, the refrigerant R134a which has
flown into the intake side of the cylinder 7 through the intake pipe 19 is compressed by a coopertive work
of the roller 10 and the vane 12, and opens the discharge valve 16 and is discharged into the discharge
muffler 17 through the discharge hole 15. The refrigerant in the discharge muffler 17 passes through the
power element 2 and is discharged outward from the sealed container 1 through the discharge pipe 20. The
oil 18 is supplied to an lubricates the respective sliding-contact surfaces of the sliding members, such as
the roller 10 and the vane 12, of the rotary compression element 3. The oil 18 also serves to prevent the
refrigerant compressed in the cylinder 7 from leaking into a low-pressure side along the sliding-contact
surfaces.

The roller 10 and the vane 12, which partition the interior of the cylinder 7 into the intake side and the
discharge side, are formed of the iron material and the carbon-containing composite aluminium material,
respectively. Accordingly, a temperature at which adhesive wear develops between the vane 12 and the
roller 10 is made higher so that it is possible to reduce sliding frictional heat generated by pressing one end
of the vane 12 against the peripheral face of the roller 10 by means of the spring 11 and the internal high
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pressure of the sealed container 1. For this reason, if the polyolester oil is used as the oil 18 which is

supplied to the respective sliding-contact surfaces of the roller 10 and the vane 12, hydrolysis of such an

ester oil is restrained so that corrosion of the sliding members can be prevented.

Performance evaluation was conducted with an Amsler abrasion testing machine by the method shown

in Fig. 3. The result is shown in Table 1.
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A stationary piece 21 corresponding to a vane had at one end thereof a curved face and was subjected
o load L. A rotary piece 22 corresponding to a roller was rotated for 20 hours while an oil 23 made from a
polyolester oil was being supplied to the portion of the rotary piece 22 which was in pressure contact with
the stationary piece 21.

It can be seen from Table 1 that the combination of the stationary piece 21 made of a carbon-
containing aluminum alloy with the rotary piece 22 made of an iron material has an excellent abrasion
resistance; the reason is that generation of sliding frictional heat is restrained at the respective sliding-
contact surfaces of the rotary piece 22 and the stationary piece 21 and hydrolysis by heat of the polyolester
oil is restrained, thereby preventing corrosion due to a fatty acid generated by the hydrolysis. In the case of
plastics as well, abrasion is restrained for a similar reason.

As describedf above, according to the present invention, 1,1,1,2-tefrafluoroethane is employed as a
refrigerant to be compressed by the rotary compression element, and a polyolester oil composed of a
polyhydric alcohol and a fatty acid is employed as an oil which has compatibility with the refrigerant and
which lubricates the sliding members of the rotary compression element, as well as the vane which is one
of the sliding members of the rotary compression element is formed of a material having a hardness higher
than the roller. Accordingly, a temperature at which adhesive wear develops is made higher at the
respective sliding-contact surfaces of the vane and the roller to restrain generation of frictional heat. It is,
therefore, possible to prevent the polyolester oil having compatibility with the refrigerant made of 1,1,1,2-
tetrafluoroethane from undergoing hydrolysis due to the frictional heat. Thus, it is possible to prevent a fatty
acid resulting from the hydrolysis from corroding the sliding members to cause abrasion thereof.

Claims

1. A rotary compressor comprising a sealed container and a rotary compression element in said sealed
container, said rotary compression element having sliding members including a vane and a roller,
wherein 1,1,1,2-tefrafluoroethane is employed as a refrigerant to be compressed by said rotary
compression element, and a polyolester oil composed of a polyhydric alcohol and a fatty acid is
employed as an oil, said oil having compatibility with the refrigerant and lubricating the sliding
members, and said vane is formed of a material having a hardness higher than said roller.

2. A rotary compressor according to claim 1, wherein said vane is formed of an aluminum composite
material containing a corbon as a reinforcing material.

3. A rotary compressor according to claim 1, wherein said vane is formed of a reinforced plastics.
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