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Description COMPOSITION FOR SLIDING ELEMENT, SLIDING
ELEMENT AND FLUID MACHINE 5 Technical Field [00011 This
invention relates to compositions for use in sliding elements, sliding
elements and fluid machines. 10 Background Art [0002] Most machines
currently used employ sliding elements, such as bearings or pistons.
Such a sliding element is requiregde:Rig¢Rot only necessary mechanical
strength but also slidability or wear resistance of its surface. [00031
Therefore, some studies have conventionally been conducted to enhance
not only 15 the slidability of the sliding element but also the wear

resistance therdoPH &I HIREON HiaRsSHERE B the- BRI Element a
coating of a co it] %m&q%n ba ontainj ororesin or
other suitable m&@ * tlgéﬁ %%%ﬁ?’ﬁ%@fﬂ of the
solution studied to enhance the wear resistance is a composition for a
sliding element composed of fluororesin, a binder and a wear resistant 20
TecatedHi (BrReg for example, Patent Document, 1). The composition for a
sliding element contains 0.5 to 12% by volume of wear resistant agent
[00®HviInglasMiohsritiard mebsesf R0donbdpend 0% e volushdiokflabmeasin sliding
to enhance the wear resistance of the sliding element. Among wear
elempssisant HYEhRAABIY a Mohs hardness of 2.0 to 5.0, calcium fluoride
particularly has both mechanical strength and solid lubricity, which can
surely 25 enhance the wear resistance of the sliding element. Patent

Ba&g%‘{i’ﬁ%nhilé Published Japanese Patent Application No. 2000-249063 2
Disclosure of the Invention Problem to Be Solved by the Invention

[6002] Most machines currently used employ shiding elements, such as bearings or
pistons. Such é shiding element is required to have not only necessary mechanical strength
but also slidability or wear resistance of its surface.

[0003] Therefore, some studies have conventionally been conducted to ephance not only
the slidability of the sliding element but also the wear resistance thereof by forming on the
surface of the sliding element a coating of a composition for the shiding element containing
fluororesin or other suitable resin as a main constituent.

[0004] An example of the solution studied to enhance the wear resistance 15 a
composition for a sliding element composed of fluororesin, a binder and a wear resistant
agent (see, for example, Patent Document 1). The composition for a shiding element
contains 0.5 to 12% by volume of wear resistant agent having a Mohs hardness of 2.0 to
5.0 per 100% by volume of fluororesin to enhance the wear resistance of the sliding
element. Among wear resistant agents having a Mohs hardness of 2.0 to 5.0, calcium
fluoride particularly has both mechanical strength and solid lubricity, which can surely
enhance the wear resistance of the sliding element.

Patent Document 1: Published Japanese Patent Application No. 2000-249063



[0005] However, the coating in Patent Document 1 is used with a
substrate made of an aluminium alloy. Under severe sliding conditions
where the substrate or the counterpart is made of an iron-based material,
calcium fluoride cannot necessarily exhibit its mechanical strength and
provides poor wear resistance. [0006] The present invention has been
made in view of the foregoing and, therefore, its embodiments seek to

DisPlsvifedd aampeaitigmior a sliding element having excellent slidability
d wear resistance, a sliding element including the composition for the
Brembed Ly g

Pm@%%@ 8 ES4HHH4Rd a fluid machine with the sliding element.
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ma%ﬁ@%&@d@ifér@%?ﬁ%i@#?ﬁ%@l% SHIBAGE IR AR @B ik gpanical
strenvgtig hdgfrealizupoditieaserpsddi@ parts by weight of _
[{}Oggsjyte%ﬁg %958&4‘%@9&%@9%%3 gnn?x? Odjel %er}tes{wo&t %elgo\éengﬁn %%th )Eore, its
Isclose a‘composition for a sliding element_containing fiororesin, 100 10
embodpans yskeight, ethdaclusapesisdinder perltbogpatesidy helghg ofxcellent
slBUAEOresl A8k 70s19:20Q Paksdy eight bR IBSISIE cORERGINA for the sliding
| fluoride per 1(3,0 %rts Welg i of ﬂ%ﬁr%’eﬁi B{(ﬁ)o 8] According to
el OSSN AR B R RS g o E8htains fluororesin,
the solid lubricity enhances. Furthermore, since the composition contains

not less than 70 parts by weight of calcium fluoride per 100 parts by
Meﬁ@é‘ﬁt%f‘ﬂd@?cﬁ?é‘%ﬁ%?’fhe mechanical strength of calcium fluoride can be
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e ovin e compasition o e invenuon IS ma OT an _iron-pase .
for G S e T O BTRR R B DS ok palyamide-
imiggnper tH¥) cpmipdsitioregntainpeiptdesduharthoRmarsdy feightobsa weight, of
cal FURLRBRES PO RABSRs Welabint Brpryesianihg Rindgrincreases the

binding strength of the composition, which enhances’the strength of the
lﬂoggﬁlpﬁg%}h%‘%é‘ifﬁ fIobs  RtRiEIBRY, Sitfdestha eiRsEiteniebAtalidngoglement
conmdnénthdnobePariddyonEigpbrts by weight, both inclusive, of a binder per 100 parts

by weight of fluororesin and 70 to 200 parts by weight, both inclusive, of calcium fluoride
per 100 parts by weight of fluororesin.

[0008] According to embodiments of the invention, since the composition contains
fluororesin, the solid lubricity enhances. Furthermore, since the composition contains not
less than 70 parts by weight of calcium fluoride per 100 parts by weight of fluororesin, the
mechanical strength of calcium fluoride can be used. As a result, even if the substrate or
counterpart of a sliding element employing the composition of the invention is made of an
iron-based material, the wear resistance of the composition enhances. Furthermore, since
the composition contains not less than 100 parts by weight of a binder per 100 parts by
weight of fluororesin, the binder increases the binding strength of the composition, which
enhances the strength of the composition itself.

[0009]  Furthermore, since the composition contains not more than 500 parts by weight

of a binder and not more than 200 parts by weight of calcium fluoride per 100 parts by



of a binder and not more than 200 parts by weight of calcium fluoride per

100 parts by 3 weight of fluororesin, the solid lubricity of fluororesin is

sufficiently exhibited. [0010] In view of the foregoing, the composition

according to embodiments of the invention has both enhanced solid

lubricity and enhanced mechanical stréngth, which enhances the wear

resistance. [00111 Embodiments of the invention may disclose a

composition, wherein the fluororesin is polytetrafluoroethylene and the
wm@iﬂdﬁrﬂﬁd@@mﬁmid@;H@iftﬂﬁeﬁmummM&%@&fﬂ&@ﬁﬂ%ﬁhﬁm&pf the

ention, the co fflCle of friction of the composition is reduced thereb¥
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invm%mtiaasnmyiﬂlsnlme@ calipolsibiaciiwvhede e austiagicHheshingel, which
enhand ca C|um quorld8 are 300 parts by weight and 100 parts by weight,
respe ver, per 1606 parts by weight of fluororesin. [00141 According to
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weight of calcium fluorlde the binder incréases the binding strength of the

Iﬂﬁééhpogméﬂdwgﬂattégdhemw@ap rESISHARESUA S IBRNANBe § ers 5 the amounts

of Ehadivents afdkainvanianemay Mtheraisepseaaliding alemeatinby weight,
which a coatjng is formed o the urface of a metal substrate, and the
reS RRAER rspﬁ{a@g s B%rﬁ’ﬁ f iﬁ%b‘Ptﬂ@% fiding element containing

[OOﬂ@rorAskmdeQ@m E%mrt&ﬂﬁy Mf&igﬂ’lil;wb@ﬂ'(’mnGlﬁSﬁf&,ler@obmdﬂTcERﬁd;ﬁQluOride
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substraté, the slldlng surfa
parts by Welght of fluororesin and 100 parts by weight of calcium fluoride, the binder

increases the binding strength of the composition. As a result, the wear resistance surely
enhances.

[0015] = Embodiments of the invention may further disclose a sliding element in which a
coating is formed on the surface of a metal substrate, and the coating is made of a
composition for the sliding element containing fluororesin, 100 to 500 parts by weight,
both inclusive, of a binder per 100 parts by weight of fluororesin and 70 to 200 parts by
weight, both inclusive, of calcium fluoride per 100 parts by weight of fluororesin.

[0016] According to embodiments of the invention, since the coating of the composition
for the sliding element is formed on the surface of the substrate, the sliding surface
enhances the wear resistance.

[0017] Embodiments of the invention may disclose a sliding element, wherein the
surface of the substrate is subjected to surface roughening,.

[0018] According to embodiments of the invention, the adhesion property of the
substrate surface to the



enhances the wear resistance. [0017] Embodiments of the invention may
disclose a sliding element, wherein the surface of the substrate is
subjected to surface roughening. [00181 According to embodiments of the
invention, the adhesion property of the substrate surface to the 4 coating
of the composition for the sliding elenént increases. [0019] Embodiments
of the invention may also disclose a sliding element, wherein the
fluororesin is polytetrafluoroethylene and the binder is polyamide-imide

coaﬁ%’bfﬂﬁ@%@xﬁ%@ﬂ?&ﬁ%’&rﬂmmﬁ@E‘}e‘i’ﬁé{}?&{&‘{%@@ﬂ may disclose a

sliding element, wherein the amounts of the binder and calcium fluoride
[0048d 305 phreiByeiiHba ey sodopand by spaigrlose spabidiag clsaieppovherein the
Auddrs v WRIght el dlutiesiend00RLhinuather Worls. S0 Re Ambediments

of the invention may disclose a sliding element’in which a coating is

{Gminedpdmh@?;mh@éi@ﬁafm&éﬁﬂ%m% aHY tHeckowtin g litig stemeewherein
thegmfil&@fﬁp?ﬁé“%&gf i dng GIEMESE & beemeRdimeRSoR0Z4 100 parts by

Some embodiments of the invention may disclose a fluid'machine
wejgbluthisrpeiatitimgel &hpatibwiiisld ebBtingprs$drmed on the surface of

[oaagﬁta' Subsiaie,ane the .eoating ismade of aleqmigmﬁ%tagaugm sliding

ent containing fluororesin, 100 to 500 parts by weight, both inclusive, _

clepfeatbindehiplral@Bipagts dprweid hnohfivordresinfantmy@ieubsitrisanadihe coating
ma¥/ B ma@e%'?[é%é?'&ff'&’&s ig%.‘?ﬁ%‘x“gkﬂ%ﬂ%%eﬁ’ﬁér&%? PRESAYWERLY

uororesin. [0023] According to embodiments of the invention, the coating
[0@32the sbitvsiratebediomatirothddlindentachinse thsohoss aHéuemachine including a
st Isé%}%eﬂt[%) A i'gllil.ghﬁ)ra% b%dfg}(ﬁﬂ:té 8&%% 'gﬁ%&%ﬁﬁ%&iﬁc 8(? tate, and the

ul macﬁlne, wherein the s ding element is a bearing element. [0
codogoislimgdo eivodiptenisofahthinsiediigrs | tnecobatimgioim ghBrsubstsatel 00 to 500
paﬁﬁé@?&v%:é%ﬁp gO%’lelal{Cll@l%}%lee,rgF th%l;&gg pf!eL%"ijd@ %%.1htlsn ye&giag@l?%% mﬁ)z\"g%as'fn and 70 to
200 parts by weight, both inclusive, of calcium fluoride per 100 parts by weight of
fluororesin.
[0623]  According to embodiments of the invention, the coating on the substrate surface
in the fluid machine enhances the wear resistance.
[0024]  Further embodiments of the invention may disclose a fluid machine, wherein the

sliding element is a bearing element.

[0025] Accbrding to embodiments of the invention, the coating on the substrate surface
of the bearing element of the fluid machine enhances the wear resistance,

[0026] Embodiments of the invention may disclose a fluid machine, wherein the
fluororesin is polytetrafluoroethylene and the binder is polyamide-imide resin.

[0027] Embodiments of the invention may disclose a fluid machine,



[0026] Embodiments of the invention may disclose a fluid machine,
wherein the fluororesin is polytetrafluoroethylene and the binder is
polyamide-imide resin. [0027] Embodiments of the invention may disclose
a fluid machine, 5 wherein the amounts of the binder and calcium fluoride
are 300 parts by weight and 100 parts by weight, respectively, per 100
parts by weight of fluororesin. [0028] Other embodiments of the invention
may disclose a fluid machine, wherein the surface of the substrate is

Whesfglb %E%%?ntoomsl%rg ﬁefg}%ﬁgg Qﬂ'&%ﬁ[lg%? l;l}ﬁgggg %{%@P@ gﬁ@%ﬁ&&@% and
invention may disclose fluid machine, wherein the fluororesin is

100pwiytehatiutrvetihshentvahd phe iR dertdpolraghicd-firierrstin. 0030] Yet
{Oﬂ%ﬁtherﬁ bodimeniseting iﬂ‘é%%@@ﬂtﬂ@{nQ§Q%§ﬁ)§ef%‘ 'ﬂdﬂaﬁﬂiaﬁne, wherein the

erein the amounts of the binder and calcium fluoride are 300 parts by
surfed ghttam e beiorisair SRy sk dn s wdaperiatistiBgr 100 parts by weight of
[ooduproresinnRQ3hdaiRthas WeiHs isAme MRt mentson e nvantienwherein the

may disclose a fluid machine includir%ﬂ%a sliding element in which.a

fluqigkRivgy RO BHOURE BYITAE @t DA RBSeE ihBRRRE dFidtHE E5¥ing
[00MY besnade ef thercompasitontons sliding elembat ofoth®iid machine, wherein

embodiments. Effects of the Inventjon [0032] Since the,composition,for. .
the GRS HECBH A (5 EMBOUTANSI6T B W A 100 parts by
wefilhQrorgsict this gadidl iibpioity lenkeigbesf Hurtheesiore, since the

position contains not less than 70 p by weight of calcium fluari .

O S R o b o ke s SV LA H achine
incllubrigle sadiipebxhibiiten which aesulineiefiiihé subisiatdior counnerphrubstrate,
ancgft‘iez"_ an?em t@@H{Q@_{éﬂ%fhﬁlgo%ﬁ%gﬁfbna%Pr@nﬁi{ﬂng element of other

mbodiments of the invention is made of an iron-based material, the wear
empesigngnée of the composition can be enhanced. [0033] Furthermore, since
the composition contains not less than 100 parts by weight of a binder per
100 parts by weight of fluororesin, the binder increases the binding
Effstengithoolnvention

[0032] Since the composition for a sliding element according to embodiments of the
invention contains fluororesin, the solid lubricity enhances. Furthermore, since the
composition contains not less than 70 parts by weight of calcium fluoride per 100 parts by
weight of fluororesin, the mechanical strength of calcium fluoride can be exhibited. As a
result, even if the substrate or counterpart of a sliding element employing the composition
according to embodiments of the invention is made of an iron-based material, the wear
resistance of the composition can be enhanced.

[0033] Furthermore, since the composition contains not less than 100 parts by weight of
a binder per 100 parts by weight of fluororesin, the binder increases the binding strength of

the composition, which enhances the strength of the entire composition.



the composition, which enhances the strength of the entire composition. 6
[0034] Furthermore, since the composition contains not more than 500
parts by weight of a hinder and not more than 200 parts by weight of
calcium fluoride per 100 parts by weight of fluororesin, the solid lubricity

of fluororesin can be sufficiently exhibited. [0035] In view of the foregoing,

the composition according to embo@iments of the invention has both

enhanced solid lubricity and enhanced mechanical strength, which can

enhance the wear resistance of the entire composition. [0036]

Eyrthermore, the coefficient of friction of the composition itself ¢ e
100, ce ST SuARGF AP SR TR M SL AR P LRS00 pares by
welBHBEMRRe SRS e AHIaHAL abealshu flunrists s HAR partadHAEIt 00

per 100 parts by weight of fluororesin, the 'solid Tubricity of fluororesin and
pariiepyneehanicalfirepgihimfialcinm fluefite canthesueely exhibied ficiently

Furthermore, since the amount of the binder is 300 parts by weight with
exlmdsisdct to 100 parts by weight of fluororesin and 100 parts by weight of

calcium fluoride, the binder can enhance the binding strength of the
100353 poBiiviswaed AeliReomrewbs cREaRIHER RFtrRlBsie catoisxabOf the
imiae el enhanced. [0036L burthermore, since the coatng of i

composition ftor the"sil INg elemen 13 fbrmeélon fire SUacE of the
casERsiRlenbe weatdenistanceRfdhg slidingstiface can be enhanced. As

a result, the durability of the sliding element itself enhances, which
[0esEbles angdimerssalef thefsliting ol ermeinn[ QP38 kuripexmione it can be

adhesion property of the substrate surface to the coating of the

redisihobitiobyfbirther stidiany isle the mdnbresbsirongith provides an excellent
slidabili,tdk&)é)rd;é)] Furthermore, the coatifg%épn the substrate surface in the
[0637d m PisartBestHis WRar e S raTBMWHICH ¢ dvitel Rittedyayeight

pe{felll%) Ingrt%f g‘}]re\{!g&ﬁ of fluororesin, the solid lubricity of fluororesin and the

R which

mechanical strength of calcium fluoride can be surely exhibited. Furthermore, since
the amount of the binder is 300 parts by weight with respect to 100 parts by weight of
fluororesin and 100 parts by weight of calcium fluoride, the binder can enhance the
binding strength of the composition. As a result, the wear resistance of the entire
composition can be surely enhanced.

[0038] Furthermore, since the coating of the composition for the sliding element is
formed on tire surface of the substrate, the wear resistance of the sliding surface can
be enhanced. As a result, the durability of the sliding element itself enhances, which
enables long-time use of the sliding element

[6039] Furthermore, the adhesion property of the substrate surface to the coating
of the composition for the sliding element increases, which provides an excellent
slidability.

[6046] Furtﬁermore, the coating on the substrate surface in the fluid machine
enhances the wear resistance, which provides increased reliability of the fluid
machine itself. |

[0041] Furthermore, the wear resistance of the bearing
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machine itself. [0041] Furthermore, the wear resistance of the bearing 7
element enhances, thereby enhancin\%the reliability of the bearing
function. Brief Description of the Drawings [00421 [Fig. 1] Figure 1 is a
cross-sectional view of a scroll compressor according to an 5
embodiment of the invention. [Fig. 2] Figure 2 is a schematic diagram

clefiuRtatingoa dnv-ieuinahhaariagiest: 45igy 3 Figure Siis Riakieshowing
the relations betweén the constituent fractions of compositions for a
sliding element and their wear resistance. 10 Explanation of Reference
Numerals [0043] 10 scroll compressor 25 slide bush 26 cylindrical part of
Brigidskde jtirsh o6 thmbvabiksgcroll 15 53 extension of the movable scroll
70 lubrication part Best Mode for Carrying Out the Inyention [0044]

[00ARreinBrer | BHsobim SHISITE TR ATRON Wik BE U SORBEASHY Rt RiRg to an

ﬁ? referen&(zléo t@gnggawings. [00451 As shown in Figure 1, a fluid
em gﬁ’ﬁﬁ% Accoirt INgto this embodiment is a scroll compressor (10). The

scroll Gomprassard30) is:disnosrdiin &4effigerant SreWtfqh@nal bearing test.

refrigeration system and used to compress gas refrigerant which is a fluid.
[0046]®sOverahStauctuietdf Serathganprssons b@bdhaiscroktstituent fractions
compressor (10) is configured to be of so-called fully enclosed type. The

of sorglbstimpréssosi{d0iinciudesaatEsHgAR ) fotAEEIn the shape of a
vertically elongated, cylindrical, airtight container. The casing (11)
contains a lower bearing unit (30),

Expianation of Reference Numerals
[0043] 10  scroll compressor
25 shde bush
26 cylindrical part of the slide bush
50 movable scroll
53 extension of the movable scroll

70 lubrication part

Best Mode for Carrying Out the Invention
100441 Hereinafter, an embodiment of the invention will be described in detall with
reference to the drawings.
[0045] As shown in Figure 1, a fluid machine according to this embodiment is a scroll
compressor (10). The scroll compressor (10} is disposed in a refrigerant circuit for a
refrigeration system and used to compress gas refrigerant which is a {iud.
[0046] <<Overall Structure of Scroll Compressor>>

The scroll compressor (16) is conﬁguredl to be of so-called fully enclosed type.
The scroll compressor (10} includes a casing (11) formed in the shape of a vertically

elongated, cylindrical, airtight container. The casing (11) contains a lower bearing unit (30),
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8 an electric motor (35) and a compression mechanism (40) which are
disposed in order from bottom to top. The casing (11) also contains a
vertically extending drive shaft (20) pgovided therein. [0047] The interior
of the casing (11) is partitioned from top to bottom by a fixed scroll 5 (60)
of the compression mechanism (40). One of the interior spaces of the
casing (11) above the fixed scroll (60) provides a first chamber (12) and
an e%ﬁ%%mém)tﬁ%df%@ng%ﬂ%@mw @bt erafitseddy order from
bott %(13;8 @%f?pucﬂ@ IB |n o S%ugé%o%go Stchﬁ?a?n()d tr)]%ﬁ asdn (%%kflh%ﬁ (20)
mmg§a@gg§ pipe (15) is 10 mounted to the upper end of the casing (11).
The discharge pipe (15) opens into the first chamber (12) in the casing
[00411). [0Q4QkFhe diive shaft¢20) hasamainapinele &l)o adange{22 Fiasdl scroll
an eccentric part (23). The flange (22) is formed at the upper end of the
(60mdinispindier@tpanddhsthmsihe Gfcadisbchavinia farges diathetersing (11)
than the main spindle (21). The eccentric part (23) 15 extends from the

aboyglagfasd SFipe fﬁaﬁ?g@?me&mef ElcehthoHa Ryl ey dhe fixed
@icolu n havin gshmal [kr:;]]smeter than the main spindle (21) and its
scroé&? Royadesa sea C

ric WI respec aX|s of the main spindle (21). [0050]

[004die r?xa%&%'ﬂdﬂ?%)@(li)@f iihe Arveshaihi2Q)apassas traugh A& frame suction pipe

member (41) of the compression mechanism (40). The maln spindle (21)
(14jSopeppared thrauatng rallent2d bearingtd2)4eitihe frame, rdesabesd4dipe (15) is
The flange (22) and the eccentric part (23) of the drive shaft (20) is
molotated thehwseceort dhémbenig3) dbolketides thange memOdy) (@n{oo®1ihe first
A slide bush (25) is mounted to the drive shaft (20). The slide bush (25)
Cham%?ﬁcﬁé%) 1 &Usarieg1Bdit (26) and a balance welght (27) and is disposed

Ian e T ccentric.part.
OG%} Ty insert %)Hﬂ @)Eﬁm%rlcaﬁpﬁt é ) o% egsei Eﬂ% Oﬂ)@g)ccemm part
(231((1)2§g]ﬂ%§e|%@?&ﬂ{& amh@%&leﬁa@ﬂty@%m@%lﬁa@mm@mﬁ@rthe shape
in the
of a disc having a larger diameter than the main spindle (21). The eccentric part (23)
extends from the top surface of the flange (22). The eccentric part (23) has the shape of a

round column having a smaller diameter than the main spindle (21) and its axis is eccentric

with respect to the axis of the main spindie (21).

| [6050] The main spindle (21) of the drive shaft (20) passes through a frame member (41)

of the compression mechanism (40). The main spindle (21) is supported through a rolier
bearing (42) to the frame member (41). The flange (22) and the eccentric part (23) of the
drive shaft (26) is located in the second chamber (13) above the frame member (41).

{0051] A slide bush (25) is mounted to the drive shaft (20). The slide bush (25) includes
a cylindrical part (26) and a balance weight (27) and is disposed on the flange (22). The
eccentric part (23) of the drive shaft (20) is rotatably inserted in the cylindrical part (26) of
the slide bush (25).

[0052] The lower bearing unit (30) is located within the second chamber (13) in the

casing (11). The lower bearing unit (30) is fixed to the frame member (41) by a bolt (32).
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casing (11). The lower bearing unit (30) is fixed to the frame member (41)

by a bolt (32). 9 Furthermore, the lower bearing unit (30) supports the

main spindle (21) of the drive shaft (20) through a ball bearing (31).

[0053] An oil pump (33) is mounted to the lower bearing unit (30). The oil

pump (33) engages with the lower end of the drive shaft (20). The oll

pump (33) is driven by the drive 5 shaft (20) to suck up refrigerator oil
Fura@émmaﬁﬁdwm@%tww ﬁ@bﬁﬁﬁg%il@em@néﬁlgé}@éﬂbw‘%ﬁw@we shaft

by mp (3 fed through a channel formed inside the drive
(z%ﬁ-ﬁﬂ“éb?% ;%?ﬁ‘én@o ression mechanism (40). [0054] The electric

tor (35):in e rot 7). The 3
O e e e R OB O S gl o 09
engQE@s @2)h tAO1dReratar(3nk isfoechigth main %EE' indle 233 Pk AV the drive

aft (20). [0055] A terminal (16) for power feed is mounted to the body of
shathé2@asingudkl hpTied: perminabii LEciscavarediwithe cbtetoninal ox ¢dst)g Th&). The

electric motor (35) is fed with electric power through the terminal (16).

reffjgone)<ubuskast e b dhpré suiew NEbhadishibough phdhaprsipfegsrshinside the

m 40) includes, in.addition to the fixed scroll (60) and the frame
RS A, & s&gmafsa%ﬂ 865 GRUNEH Einam ring (43). The

[0088 PFESSIAN. ﬁ% Hﬁgﬁ &Q’H'%ESQ(%? zﬁnd§% Q@EB?d(?ﬁy mﬂéesttré?or (36) is

II design. O ovable scroll (50) includes a movable plate

ﬁxe(@,ltbg%ﬂﬁ@%ﬁiﬁﬂﬂ&ﬁa@%e@ﬂﬂg%@(ﬁnﬁ@Qﬂéﬁhﬂ@%éﬂ%*{@P@Qh(@%lt (32).

is formed in the shape of a thickish disc. The 20 extension (53) is
Thintsgrd Y ¥ormmes witth¢heammrabiéepRite {5 M)ct drevaehaffri@ih the bottom
surface of the movable plate (51). Furthermore, the extension (53) is

[00RVated §%§%tﬁ® ﬁ?ﬁ%@nﬂ%?doﬁwmﬁ%%fbﬁaﬁ@%mf figecasing (11). The

t (26 lide by 5 to the ext
gl B R B VT OR3GO PN A el with
eleQUSHER- o8-8 %@ggqggﬁmr¢ 1@3) of the drive shaft (20). 25 [0058] The

movable wrap (52) stands up from the top surface of the movable plate
[0068)) <<Structure of Compression Mechanism>>

The compression mechanism (48) includes, in addition to the fixed scroll (60) and
the frame member (41), a movable scroll (50) and an Oldham ring (43). The compression
mechanism (40) is configured into a so-called asymmetric scroll design.

[6057] The movable scroll (50) includes a movable plate (51), a movable wrap (52) and
an extension (53). The movabie plate (51) is formed in the shape of a thickish disc. The
extension (53) is integrally formed with the movable plate (51) to extend from the bottom
surface of the movable plate (51). Furthermore, the extension (53) is located substantially
in the center of the movable plate (51). The cylindrical part (26) of the slide bush (25) is
inserted into the extension (53). In other words, the movable scroll (50) is engaged through
the slide bush (25) on the eccentric part (23) of the drive shaft (20).

[6058] The movable wrap {52} stands up from the top surface of the movable plate (51)
and 18 integrally formed with the movable plate (51). The movable wrap (52) 1s formed in

the shape of a spiral wall having a constant height.
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and is integrally formed with the movable plate (51). The movable wrap
(52) is formed in the shape of a spiral wall having a constant height. 10
[0059] The movable scroll (50) is dispased on the frame member (41) with
the Oldham ring (43) interposed therebetween. The Oldham ring (43) is
formed with two pairs of keys. One of the two pairs of keys of the Oldham

ring (43) engage with the maqvable plate (51) and the remaining pair of
100785 SHEABR AR THESHaTUR e (42). PR AHIE EEraN S (s, e Oldbem

rin%ﬁ%ﬂ i%eelr:c]%%g%qezoen tp\geeﬁp%ﬂgriﬁlgggrézg%%%ggglig@g&%ﬂﬁﬁé&g%ﬁaﬁl gf keys.

stricte erms o rotaﬁlon on Its axis dham'rin

MAVE ' ' ( ' | ' ) idepeie (51
O uae a3l 55) S the Mo e () 0060] The e T &1

andsiol@@)ning yeaso fixed @plated6lihatfikdehmeam {63 pandia B ni®rable scroll
(62). The fixed plate (61) is formed in the shape of a thickish disc. The _
(50yiarhater ot tzezfiken phate (@GS apptdtiate e duartsimé (Aferis restricted in

diameter of the casing (11). The brim (62) is formed in the shape of a wall
teﬂ@%féﬁ&ﬁ@%%ﬁ%%%ﬁﬁ@&éﬁﬁh% é%’éé%?ﬂ?&yff}zaaepﬁ? 11%1%? e saft

ixed scrall (6Q)is fixed to frame. member (41) b l ith st
(20§0WeFl Sén%‘%féﬁleh%rrl?rﬁ ' §£§§u%ﬁﬁg§5§%thoen f%lé(ran %mvé}r‘ﬁ%g%gﬁ%i%%%ge%e frame
mesHQ! @9) is 15 in close contact at its brim (62) with the casing (11),

thereby partitioning the interior of the casing (11) into the first chamber

[00602) anbctisteond! ghaminerds)a[0B6d] pite figey wine(68)aiai6ds epl a brim
from the bottom surface of the fixed plate (61) and is integrally formed

(62\vithhehExpdet it (b 1y . frrmacikin the e aB3 Pis ddhiskipindise shipdipnaier of the
spiral wall having a constant height and has a.length of approximatel .
B BB R A A S ST 0 PRIT RGP B FAUBTRAY o Bt TR brim

a f the fixe , ich.ar ' : i
TR LIRS O MO 08 P SO Rl e o

fixSAQYRRIEs W A 52 MVEiRN AR PRN sideJace sriher eafmbae (410t bolt (44), with

surface of the fixed plate (61), i.e., a bottom land (66) thereof from which

thetheviixedd wlape(68)d@#Es aottExtend tstidesontheibrd 4d¢eldbkthacd scroll (60) is
in crﬂ)%\éiggz\gtr 2’? 1§35 %%m-[ r(]gzt)owith the casing (11), thereby partitioning the interior of the
casing (11) into the first chamber (12) and the second chamber (13).

[06061] The fixed wrap (63) stands up from the bottom surface of the fixed plate (61) and
is integrally formed with the fixed plate {61). The fixed wrap (63) is formed in the shape of
a spiral wall having a constant height and has a length of approximately three helical tums.
[0062] An inner wrap face (64) and an outer wrap face (65) of the fixed wrap (63),
which are both side faces thereof, slide respectively on an outer wrap face (54) and an
inner wrap face (55) of the movable wrap (52), which are both side faces thereof. The
bottom surface of the fixed plate (61), i.e., a bottom land (66) thereof from which the fixed
wrap (63) does not extend, slides on the end face of the movable wrap (52). The top
surface of the movabie plate (51), i.e., a land (56) thereof from which the movable wrap

(52) does not extend, slides on the end face of the fixed wrap (63). Furthermore, the fixed

plate (61) has a discharge port (67) formed in the vicinity of the volute center of the fixed
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25 surface of the movable plate (51), i.e., a land (56) thereof from which
the movable wrap (52) does not extend, slides on the end face of the
fixed wrap (63). Furthermore, the fixeld plate (61) has a discharge port
(67) formed in the vicinity of the volute center of the fixed 11 wrap (63).

The discharge port (67) passes through the fixed plate (61) and opens into
the first chamber (12). [0

0631 The scroll compressor (10) of this .
TR o B ISR 1 W TETA  FRE CIRRLADTOY BTAT bl s o he
refrigerant circuit operates in a vapor compression 5 refrigeration cycle by
ﬁmté:?rr‘%&a%%ar frigerant therethrough. During the operation, the scroll

[006“3?mpfﬁ§5§’cﬁ'@-loh§ﬂ?k‘§s§‘é¥v(@[ﬁs§p"@1&%&38&@1@1@'[iHQIﬁ[ﬂﬂéﬂ\/@@QF@tQEfrigerant
compresses it and feeds out high-pressure gas refrigerant obtained by
circg@NTpressiastiouards ditendehgeraf0064diVhgarthes sanolk coameressorpression
(10) is driven, the cylindrical part (26) of the slide bush (25) slides on the
refrigrteieioAv@S bof thewabva R RsoIMSby T iRREB s Eit o afipn. the scroll
sliding part is provided with a lubrication part (70) serving as a bearin .
congEERT D) RISHELNOAPBETL OIS & BRHD OGRS EpIFGH s ¢ 09
fee £ ARAARIARG SIRMEN D MNGR RSB RMAR 0100 20hR:
Substrate finer pefiphery 1§ provided with a coating serving as a lubricant

[oodayer made ghacomposiiender the)sliding elerentylneidangirsuiacerabe slide
the lubrication part (70) provided with the lubricant layer slides on the 15

buslo e patiphenyioé theeeylind(FH phit€26) oftleesslidb (B0sH25)s faoBGiiment, the
The substrate inner periphery of the lubrication part (70) is first subjected

slidipe seatade wayieding by onvErsiPRrBRTNIEN 16°RAVE 4Sdrfagaing metal. The

roughness Ra of 3.7 m.. Then, a lubricant layer of approximately, 100 m .
oL ERrE o NS SRR SO A e A A e i ne Hement in
of 260 ifon f Sliding.e . ide-dmide, fasin i
W et a
coatgieried-toas RThbyiatd talsiumiluarite (beneisisitar fseferretidngsclement. The

CaF2) as a wear resistant agent. Note that here the surface roughness
innRaimtlicates e lakithntatic preditheaigbrite of itetbarfalodcproflecaslides on the

defined in JIS B0601-2001. Also in the .
outer periphery of the cylindrical part (26) of the slide bush (25).
[0065] The substrate inner periphery of the lubrication part (70) is first subjected to
surface roughening by conversion treatment to have a surface roughness Ra of 3.7 ym.
Then, a lubricant layer of approximately 100 pm thickness is formed on the substrate
surface. The lubricant layer is made of a composition for a sliding element containing
polyamide-imide resin (hereinafter, referred to as PAI), polytetrafluoroethylene
(hereinafter, referred to as PTFE) and calcium fluoride (hereinafter, referred to as Cal2) as
a wear resistant agent. Note that here the surface roughness Ra indicates the arithmetic
mean height Ra of the surface profile, as defined in JIS B0601-2001. Also in the
description below, the expression of “surface roughness Ra” indicates the arithmetic mean
height Ra defined in JIS.

[0066] The placement of the lubrication part (70) having the above features enables the

cylindrical part (26) of the slide bush (25) and the lubrication part (70) to continue to slide
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description below, the expression of "surface roughness Ra" indicates the

arithmetic mean 25 height Ra defined in JIS. [0066] The placement of the

lubrication part (70) having the above features enables the cylindrical part

(26) of the slide bush (25) and the lubrication part (70) to continue to slide

12 relative to each other at low coefficient of friction for a very long time

even while being exposed, fo the refrigerant,.[0067] <<Study of Sliding . .
reltpl EOoFRG E ES  ReUTOLA of B EE) e ik TR EATBIT Bl Pene
ex ge@h?t[%or%%]i T@gﬂgomposition for a sliding element containing fluororesin

PH&S & low "coetricient of friction with metal and an excellent slidability on

[ooghetalbabexhiityiaipperyuear resistance to the substrate or counterpart
made of iron-based material. Therefore, the Inventors studied whether or

not théexteadeesigidocésaf the cbatinglmadéeafithiee bampasitigrafof7d).
sliding element on the surface of the sliding element increased by 10
[00&Handing wrmsstine of Car2skidied islemecwesoréstant Byeiuaobebps 2 low

The study wa; de b ing PTFE fl [ d PA bj i
co B e B GF AP T TG LR e TP Gl SIBHBr P
weafr%gi%lto 1%% %c()) %%eb%éﬁygkt?ggg%?@ E‘&%FbE%?Q%&Xﬁ*’iﬁ%ﬁ%&@?&%éﬁ?ﬁi{éﬁme, the

he study was made by using three’composition samples for a 15 sliding

InvéeiRmenhef differssieonapositioth satins:rS arrslenfe0bP ThE/PAlGaFRA e of the
30/60/10; Sample B of PTFE/PAI/CaF2 = 20/60/20; and Sample C of

conPIHEMRAMC aFdidids/3hi56n [00 7k Thefamy of Stadytidiag casriegioutereased by
according to a dry journal bearing test as shown in Figure 2. First, three

chapgarinhs (QUOYHASE L biFBibSrAtESWEFS @HAIBRRL as sliding

el SR U e o o o P UBRaGE LY o i
oo IR RO DA SRR umOn o
weifof aislidieg elemendywergformed as approximately 100 m-thick lubricant

[6070] Specificaily, the study was made by using three composition samples for a
sliding element of different compesition ratios: Sample A of PTFE/PAL/CaF2 = 30/60/10;
Sample B of PTFE/PAI/CaF2 = 20/60/20; and Sample C of PTFE/PAL/CaF2 = 15/35/50.
[0071] The way of study was carried out according to a dry journal bearing test as shown
in Figure 2. First, three bearings (100) made of iron substrates were employed as sliding
elements and the cylindrical inner surfaces of the substrates of the bearings (100) were
subjected to surface roughening by conversion treatment using manganese phosphate to
have a surface roughness Ra of 3.7 um. Then, different coatings (101) of the three kinds of
compositions for a sliding element were formed as approximately 100 pm-thick Jubricant
layers on the different bearing substrates. The coatings (101) were formed by applying the
three kinds of compositions 1o the bearing substrates, then calcining the substrates and then
polishing the substrate surfaces.

[0072] Next, a shaft (102) made of SUJ2 (according to JIS G4805-1990) was inserted

into each of the bearings (100) and rotated at a constant velocity. In the test, the sliding
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layers on the different bearing substrates. The coatings (101) were formed
by applying the three kinds of compositions to the bearing substrates,
then calcining the substrates and thers 25 polishing the substrate
surfaces. [0072] Next, a shaft (102) made of SUJ2 (according to JIS
G4805-1990) was inserted into each of the bearings (100) and rotated at

t locity. In th , the sliding 13 d of th f 2
scth EBARY (LOD) B KPR S H S GR I ich Lo U R0y e (100
was JAASd oranons with & 1gad LO-41 MRA PResed JIPtRan, INeHeAllEt: e

ear resistance of each of the coatings nt compositions for a

weaP pggﬁgaﬁl‘%@? D MNasF ‘@é%b‘?{ﬁﬁgsh{}f meastingthsowashameuntiafgagbment was

coating..Note that the test was carried out 5 in the atmosphere without any
evallupeication-aibeiwveenihe shali(ld2yandthaheaiing (100 {@078]s carried out
Figure 3 shows the results of the dry journal bearing test. The wear
in thermoneshefe thithhré ermambplastivere hcotkswsherdafedi03msihhefocaring (100),
Sample A containing 10% by weight of CaF2 was 10 m; the ywear amount
100 B SaFWgHeeE CORtaING %% b MR o CAR AL I, Hic i o of

the %El %Lrjgéiﬁ{)%am elr%h%astcgoq}gw in%}SﬁO\?@egy 2 | ?ﬁ %thS% lg'QAW@(ﬁlgaQnm%Aj 0% by

S I
SShow amplse as an excellent wear tesistance. [00

weidiR iseevident from the akpve asmlisuaceording te hisambeainent by weight of
ample B containing 20 parts by weight of CaF2 exhibits a small wear
Carament. inthe aihdsphete avithonbariatuplkicatiomwibiredddition, weeght of CaF2
substrate of the sliding element is firmly bonded to the coating of the

wascmposiisrdonithehsiidihgilemplstthRin grEstriset TS FoEHRSRRy.
Therefore, the sliding element exhibits an excellent slidability, and in tur, e B
[0 maifHdEe famg i R CobfEntoTHetEH %o éﬁ%ﬁy‘&‘f:ﬁlﬁé‘?‘i%o%}m €
f, thus,the sliding element g, for ' f
ol AL B AIC0 ST SR TR IR B

witiohFERAUGEE2 SR BROsHicRdaAle, aha0iaaaidt camextlibinancaxeelient firmiy
wear resistance even if the substrate or the 20 counterpart is made of an

boniten-baskd mateiial 6T héxeforepiestiimefbotimeidja colstirgt hawing 4o surface
PTFE/PAI/CaF2 composition ratio of 20/60/20 is formed on the inner_

rouglesphiry berefore, the sliding element exhibits an excellent slidability and in turn can
maintain the sliding at low coefficient of friction for a long time.
[0075] If, thus, the sliding element has a coating formed on its substrate surface and
made of a composition for the sliding element having a PTFE/P A/CaF2 composition ratio
of 20/60/20, it can exhibit an excellent wear resistance even if the substrate or the
counterpart is made of an iron-based material. Therefore, in this embodiment, a coaling
having a PTFE/PAL/Cal2 composition ratio of 20/60/20 is formed on the inner periphery
of the lubrication part (70).
[507 6] (Other Embodiments)

Composition Sample B for a sliding element according to the above embodiment
has a PTFE/PAL/CaF2 composition ratio of 20/60/20, namely, contains PTFE, 300 parts by
weight of PAI per 100 parts by weight of PTFE and 100 parts by weight of CaF2 per 100

parts by weight of PTFE.
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of the lubrication part (70). [0076] (Other Embodiments) Composition
Sample B for a sliding element according to the above embodiment 25
has a PTFE/PAI/CaF2 composition rqﬂo of 20/60/20, namely, contains
PTFE, 300 parts by weight of PAI per 100 parts by weight of PTFE and
100 parts by weight of CaF2 per 100 parts by weight of PTFE. 14 [0077]
However, the weight composition ratio of the composition for a sliding
[00EleMeniwacenrdingya dhednveotioniis: awd lihiied donthestdhay s ldigiaselement
the sliding element can use the solid lubricity of PTFE and the
accondiobdnitl istrengon of CaEMEed ththeahpesitidans afiibdyshdmscloynpiican use
serving. as a binder, Specifically, it will suffice if the composition for 5 a

the splithg Bt Ly S T TRURNGBh LsHEih PTRE, 200 lestynposition is
b [ both inclus; f . ' .
ﬁn@ﬁ@%ﬂﬂlﬁg ! tI seg;bn!vngs% \il,el%%tﬁ ;’?‘elcl‘lei%a}p? 1%‘%% fﬁ/c%%gga%f gyy%%smen for

parts by"weig nclusive, of CaFZ2 per parts by

a sHgIgN QL EF REJRA8 1o hikororesing 2BRliGable Tethe davension RsIVEs. weight,

in addition to PTFE, tetrafluoroethylene-hexaluoropropylene copolymer
botliesthubiveacs PAf hertetDipaiihelse wesihs o 1P Hicause 0PN asaa bideeight, both
enhances the impact resistance and wear resistance of the composition.

inclisivg.shidird e eend A hesa bsevthieilieidy Blement can use properties of

PAIl, an excellent impact resistance and a high hardness. Howeyer, i
W%%de?éugwﬁéme%B&ﬁ%a%ewtio' %éfh%?@ﬁﬁ%d&ﬁ?& fto PAIRSORAmite PTFE:

oA RRES L 0 DL IR 58 MR s
Theb8IiBg Mmeatals hevuesn haadindiealnpst(26)iokihe shite ushr2Rlaed of the

the extension (53) of the movable scroll (50). However, instead of
conpprayisarfeafibBdubricatienpant(40)berlidgaslanbeacmgusetabpitrées of PAT an

cylindrical inner surface of the extension (53) of the movable scroll (BS?%
excohgytheAsg HERSE L divettly Sishjebiidgasto EoWRIgioieatmanriisbla to the
inv%ﬁién %6 o ?e%]:t% 8%%@}%%?%@% g(ﬁyma%?dg Iggifalssﬂgifri]ggesl%g}El?tpargggggéggout are
not limited to these materials.

[0079] In the above embodiment, the lubrication part (78) is provided as a bearing metal
between the cvlindrical part (26) of the slide bush (25) and the extension (53) of the
movable scroll (50). However, instead of provision of the lubrication part (7¢) serving as a
bearing metal, the cylindrical inner surface of the extension (53) of the movable scroll (50}
may be roughened by directly sﬁbjecting it to conversion treatment and a coating made of
composition Sample B for a sliding element according to the above embodiment may be
formed directly on the inner surface of the extension (53). Alternatively, the coating may
be formed directly on the outer periphery of the cylindrical part (26) of the slide bush (25).
0080} The composition Sample B for a sliding element according to the above
embodiment is not applied only to the sliding part between the cylindrical part (26) of the
slide bush (25) and the extension (53) of the movable scroll (58) but can be coated on

various types of sliding elements for various purposes to provide the same effects.

[0081] Specifically, the bottom surface of the movable plate (51) of the movable scroll
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formed directly on the inner surface of the extension (53). Alternatively,
the coating may be formed directly on the outer periphery of the
cylindrical part (26) of the slide bush {25). [00801 The composition
Sample B for a sliding element according to the above embodiment is not
applied only to the sliding part between the cylindrical part (26) of the 25

sopg.hush (38)and the extepsion (53 01t movale s610lL GOy (43)

€ coated on’ various types of sliding €lements for various purposes to

TheRIRYidE, %ﬁ@@}ﬁﬁgwéoﬁ%ﬁm%ﬁﬁuﬂ thebattom swiaee afdbRiing to the

movable plate(51) of the movable scroll 15 (50) slides on the top
aboseEatesgidheniane foemddes{41) Bonddhes@ifihanrihg (43RbIEhdredafd,) of the

a coating made of composition Sample B for a sliding element according
moabikescatlb@Elenddtrtiviari v et foma eteorbthe poad pnshe saasf Wdace of the

movable plate (51) of the movable scroll (50). Alternatively, the coating
moyRRle B@?ﬁr?ﬁ@j on the entire surface of the 5 movable scroll (50). [0082]

moﬁfr”ﬁﬁ‘é%}-(ﬁ%ﬁfs}ﬁge%%%agbe%ﬁ%rggr%o@% %Q 1@%}9&33%@%1&@%)?%8@% their

ir oppose €S on each other, a coating made of composit

opposiRig: B for, a-slidinghglementaeearding do theabovrembedinentiiay sliding
be formed on the inner wrap face (55), the outer wrap face (54) and the

elerestt faceaiibadavable weaph(hi2hehthean deafilerscroth 1he(5Ger wrap face (55),
Alternatively, the coating may be formed on the opposed faces of the fixed

the wysgy B3 ofahEfxaadErolPEe0pes Qﬁt}&ﬁdvaﬁ®i§cm}‘(§é%)igg_ thp anipiypdyle scroli
wrap face (64), the outer wrap face (63) and the end face of the fixed

(SO AR TR8 SO S BI0E8 P T O TR VR CIaTe ot Ghdigvd v (63
ixed sgroll (60), ce thei ir i - .

o R LRSS SO 9, g v

wra%J@@c%%@ﬂP%r@ﬁM&yﬁfzﬁ&e&ftmﬁﬂﬁ@Habﬁp Rlege (BlusoftHResmabléaces of the
scroll (50), while the body and the other key of the Oldham ring (43)

mosttlies enofhe Fthmedntmdercd k) Tthai@forentsmooatingmeadbigf properties, which
composition Sample B for a sliding element according to the above
enhapgss eI tBeFHURTBRSERE surface of the Oldham ring (43). In

100 ? abﬁﬁ’r?hgr%%?‘gj%%ngjlg%%nrp %\é%bgfﬁcsﬁ? Iegsgl)l iﬁlg iﬁgﬁgl%dsﬁr ayslee of the movabile
plate (31) of the movabile scroll (50), while the body and the other key of the Oldham ring
(43) slides on the frame member (41). Therefore, a coating made of composition Sample B
for a sliding element according to the above embodiment may be formed on the surface of
the Oldham ring (43). In the above embodiment, the movable scroll (56) is disposed on the
frame member (41) with the Oldham ring (43) interposed therebetween. If the movable
scroll (5€) is disposed on the frame member (41} with the Oldham ring (43) and a thrust
bearing interposed therebetween, the bottom surface of the movable plate (51) of the
movable scroll (50) slides on the top surface of the thrust bearing. Therefore, in this case,
the coating may be formed on the top surface of the thrust bearing.

[0084] Although in the above embodiment the main spindie (21) is supported through
the roller bearing (42) and the ball bearing (31) serving as sliding parts, the main spindle

(21) may be suppoerted through journal bearings serving as sliding bearings. In this case, a
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20 frame member (41) with the Oldham ring (43) interposed
therebetween. If the movable scroll (50) is disposed on the frame
member (41) with the Oldham ring (48) and a thrust bearing interposed
therebetween, the bottom surface of the movable plate (51) of the
movable scroll (50) slides on the top surface of the thrust bearing.

Therefore, in thi y ¢ f ¢ above
o S RSSO ST B IR Rt

houg above embodiment the main
embRRiRdle, (2 %'%es&d&%’e!&es‘nﬂﬂﬁ%uﬂfhiﬁ@e%%w@@é_ inord2handsihedaaliz1) and the
bearing @ serving as sliding parts, the main spindle (21) may be _
bearSWRPQHRRH Qg jaHEnal bearings serfingas sliding deeripgspherthist the main
case, a 16 coating made of composition Sample B for a sliding element
spindbe@tjng fo-thealeviphersladdimbricmzzbe formed on the sliding parts
between the main spindle (21) and the bearings. In other vgords, t%e lidin
[00%atiny FaytossmediBirtha iEi emate R GPIRROMERT SHdiR {25y 8l ine
the inner periphery of each bearing. 5 [0085] In b 9aImERt & seroll
elemeftg H%%ftégr% OSiti nbgélrrﬁ%fgé%rr%]%}ié?%&eﬁyrﬁe t'according to e

con}hl%s%gpzfﬁjn%%%%ﬁnﬁl@ formedion the slidingelemant do-drersseathd may be of

ompressor . However, the compressor is not limited to the scroll type

any @R enavbecafpaRyEtyRethat compresses, atfividiuiiitherndisyithi fuicig gerant.
not limited to refrigerant. Furthermore, sliding elements according to the _

Furihwentien didéinptlamitets tcthodeasedlin ToRvinprassees Iopideatpse used m

sliding elements according to the invention may be those in any_ fluid .
2y BARSTSLER tgse ey
.drive units or, rotating parts in vehic r.manufacturing Appakaiusesive units or
ol e MR a%%é?t]il éeﬁ%gageoéfgggsrgﬁos%%n Sangg% B’for a sliding

rotSIEMENt according o the.abpye-sRbegimeanton the sliding part, the
Cco

g may be formed on one 15 of two elements sliding relative to each
[oogbYer Bl beimihe e slermentsid 088 ehifipesineth Gohfnris ufalse roudidérgnglement
of the substrate is not limited to conversion treatment and various know

accsutfagaa dughleningprocessat osbR Abanamblating dieHemeRfploTeg! on o

The chemical agent used for copve sion re%tr%eqt IS not Iimtited to
of tpﬁaﬁb%ﬁ@gé sliding relative to each other or both the two elements.

[0087] The method for surface roughening of the substrate is not limited to conversion
treatment and various known surface roughening processes, such as sand blasting, can be
employed. The chemical agent used for conversion treatment is not limited to manganese
phosphate and other phosphates or known chemical agents can be employed.

[0088] The coating of the composition for a shding ¢lement may contain, in addition to
the main component composed of fluororesin, a binder and Cal2, a pigment serving as a
colorant, such as carbon, or other additives. The amount of additives is selected to such a
value that does not adversely affect the performance of the coating containing the
composition for a sliding element, such as the wear resistance and the adhesion property to
the substrate. For example, carbon serving as an additive should be selected to not larger
than 3% by mass of fluororesin, preferably not larger than 1% by mass thereof and more

preferably not larger than 0.5% by mass thereof,
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phosphate and other phosphates or known chemical agents can be

employed. 20 [0088] The coating of the composition for a sliding element

may contain, in addition to the main Ebmponent composed of fluororesin,

a binder and CaF2, a pigment serving as a colorant, such as carbon, or

other additives. The amount of additives is selected to such a value that
[Oﬂﬁgies %t. div rsﬁgéy 0 .fetﬁ% t%%z!%%gogyat%%e %ntxh%s% 3iing, continin trf]:?ement is

mpasition Tor asliding element; such as the wear resistance andthe

prefBAPRSIHN i@{?@@ffﬁd%? thenstbsitate. FOMEXARRIR:SEDGRPRIVIRghaSam, the

additive should be selected to not larger than 3% by mass of fluororesin,
slidingefeiabiinneidargenithan dtYerhy rdss fhiee diiakksaore pretetaily 1t pm, the

larger than 0.5% by mass thereof. 17 [0089] The thickness of the coating
prodofctive: compositiohdohiglslidihgrefernent isopreferatiiy 3sfnripeto pmthotkliding

inclusive. If the thickness is smaller than 35 m, the sliding performance

perfpimgM e Rs tbciere dFFIRE MEKAR SIS IARTE iR 5P iy fhgm to 105 um both
inche rlo %yﬁl Q t?foa%t[}\{g”rle erQA Q 'tg t&?c—:r f?rﬁhclenscop %Q%%%Q%n ; %ﬁ%%cet(? %%%gentative
sSlidifig 5 performance and the Cost, fhe Thickness o thgcoatlng IS
of 1RV {RrablRUMAQ L05:R RetRninelusYSNO RNt TeferepaR tenthehe above
thicknesSs of the coating is made as representative of the average
randfickness but the coating may locally have thicknesses other than the
above range. [0090] Note that the above embodiment is merely
[009Mistriitie thatatiweadndeisshdtodioimtenslgdas imitlisEdeshén dpptitativdsis not
. and use of the invention. Industrial Applicabjlity [009@ As described so
intepsled it BB HSSHBRErGIPR LR AGS SR&Ht (fJé‘SP(ﬁ“i‘ﬁ‘a‘? the invention has
excellent wear resistance and, therefore, is useful for a coating for various
15 sliding elements in various air conditioners, vehicles and machine
Ind RIS FARPREMAIRy the sliding element including the coating and the fluid
machine with the sliding element are useful as a sliding element and a
[009iLiid mMachinesibesdpectiuelythin variousidincimditichdisg wéhicies andrding to the
machine tools. )
invention has excellent wear resistance and, therefore, is useful for a coating for varicus

sliding elements in various air conditioners, vehicles and machine tools. Furthermore, the
sliding element including the coating and the fluid machine with the siiding element are
useful as a stiding element and a fluid machine, respectively, in various air conditioners,

vehicles and machine tools.
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18 Claims 1. A composition for a sliding element containing
polytetrafluoroethylene, 300 parts by weight of polyamide-imide per 100
parts by weight of polytetrafluoroeth§lene and 100 parts by weight, of
calcium fluoride per 100 parts by weight of polytetrafluoroethylene. 2. A
sliding element in which a coating is formed on the surface of a metal
substrate, wherein the coating is made of the composition for the sliding
element of claim 1. 3. The sliding element of claim 2, wherein the surface
of the substrate is subjected to §d#dBé roughening. 4. A fluid machine

. A ceamptiaing the siding elagent dlany ne ALHAMSR AN R 5T B, oy
_machine of claim 4, wherein the sliding efement is a eanng}yel%men P ’

weight of polyamide-imide per 100 parts by weight of polytetrafluoroethylene and 100

parts by weight, of calcium fluoride per 100 parts by weight of polytetrafluoroethyiene.

. A sliding element in which a coating is formed on the surface of a metal substrate,

wherein the coating is made of the composition for the sliding element of claim 1.

The sliding element of claim 2, wherein the surface of the substrate is subjected to

surface roughening,

- A fluid machine comprising the sliding element of any one of claims 2 and 3.

The fluid machine of claim 4, wherein the sliding element is a bearing element.



