1 SLIDI NG MEMBER FORM NG COVPQCSI TI ON, SLI DI NG MEMBER,
AND FLU D MACHI NERY TECHNECAL FI ELD [0001] The
present invention is concerned with sliding nenber
form ng conpositions, sliding nmenbers, and fluid
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MACHINERY pearings, pistons et cetera. Such a sliding
menber is required to exhibit a desired degree of
mechani cal strength and its surface has to have
slidin roperties or wear resistant properties.

TE(EBFH@@bﬁgEEJVieM/of the above, a method of forming on
the surface of a sliding nmenber a coat |ayer conposed

[0001} mai rlThe poéseht invergionds eorsamet sath stidingi merdbaxifermiag ¢ompositions,
giving, in addition to inproved slidability, inproved

sliding members eaidsfihvdd eeachined.he sl i di ng nenber. [0004] As a
means of i nproving wear resistance, a coat |layer of a

BACKGRIOIIND ARyber form ng conposition conposed of a

: fluororesin, a binder, and one type of antiwear agent
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agent havi a hs hardness .in the range of fromz2.0 .
mechan{igf Bleg i and syt oo g THEASerf U Sythesblsf Pinperties
sliding nmepper. Especially, fluoride as _an antjwear
[0003] ageg’i‘v’r?é{‘(/‘? e 3bqshe MsHod pd Sarmipg Pﬁg‘ersélﬁ%%ﬁ ‘af?a $lidipg mepber a

to 5.0, such as calciumfluoride et cetera, is .
coat layergemosemaind of denrgresinhes beangexamanedreish & vighcle givnada

its solid lubrication properties and noderate
additionrte dhproved kliddbilgpgmipraved veeanidsatnee tortht ehdinPoemient |

JP 2000- 249063A DI SCLOSURE OF THE | NVENTI ON PROBLEMS
[0004] THARsEHReddS\IERNRpfoMingNTEaNDEsistdnc8G dat [4980&]a slidéng member

af oresai d conventional coat |layer as set forth in

~ forming Rein@B4itibR comPaded lof b FludRIrsih, & binder, and one type of antiwear agent has
been examined (for example, Patent Document I).  The coat layer of the sliding member
forming composition contains, with respect to the fluororesin, 0.5 percent to 12 percent by
volume of the antiwear agent having a Mohs hardness in the range of from 2.0 to 5.0, thereby
improving the wear resistance of the sliding member. Especially, fluoride as an antiwear
agent having a Mohs hardness in the range of from 2.0 to 5.0, such as calcium fluoride et
cetera, is capable of assuredly improving wear resistance, since its solid lubrication properties
and moderate mechanical strength are available.

Patent Document I: JP 2000-249063A

DISCLOSURE OF THE INVENTION

PROBLEMS THAT THE INVENTION INTENDS TO SOLVE

[0005] The aforesaid conventional coat layer as set forth in Patent Document I is able to



2 inprove wear resistance because the wear resistant
effect of the fluoride is &xhibited satisfactorily
for the case of a sliding nenber whose base and
partner materials are conposed of alum num al I oy.
However, the conventional coat |ayer |acks wea
improve ggpsiesisaace fravsethewearaoustantsifesi ofghe Breridei iy ﬁxhlhléﬁd
the base and partner nmaterials are conposed of
satisfactaailie forahs cast of heliding orenfbanivhyse ja00@6] paniehmatesiakszoy eomposed
problemin mnd, the present invention was nade.
of alumMneoaliéyng IHowevafJ tiggcmeéntivhal dvat Ryesiedids waiy edistadice usddr the
provi de a sliding nenber form ng conposition having
* severe 1T OMRMitRoh ithit Ik lEHs@Eﬁ‘d barfier AAthridRAHre E&H @s‘ééﬂf materials of the
properties, a sliding nenber having on i base
erial surface a coat |ayer conposed of such a
sl1ding menber formng conposition, and a fluid
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the first aspect is formed conprising a fl uororeS| n,
improved idigpropetes mdoves remstant pyqnericss a disipaveambargerving on its base
a{ 0008] Since the sliding nenber form ng conposition of
materiat fyefafe o soatdagse composst of such a dliding membénfolmingregmposition, and a
| ubrication properties, it has excellent slidability.
fluid machmegirodidedywitheodies slfdirmmmbelon'posi tion of the first

aspect includes two or nore types of antiwear agents,

MEANS FOR SOLVINGTHHNPROBLENVS| | dabi ity of one antiwear
agent is available while the nmechanical strength of
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anot her way, the i tors of present "1 nventi on
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form ng osjition. This nethod uses, as_an antlvvear
ﬂuororeggé]qymgéohﬁq}@mm@ RIGBertips, it has eécqjlent dislabikity. wdae sliding

particle of high hardness which is superior in
memberrfprrhingiconiposition of the first aspect includes two or more types of antiwear agents,

iron f:

in other words the solid slidability of one antiwear agent is available while the mechanical
.stl_'ength of the other antiwear agent is available.

[0009] Stated another way, the inventors of the present invention devoted themselves to
| study the wear resistant properties of sliding member forming compositions for many years
and discovered the above-described addition of two or more types of antiwear agents.

[0010] More specifically, there is one conceivable way of improving the wear resistance
of a sliding member forming composition. This method uses, as an antiwear agent, a
fluoride substitute, e.g., an antiwear particle of high hardness which is superior in mechanical

strength to fluoride, with a view to improving the total mechanical strength of the sliding



strength to fluoride, with a viewto inproving the
total mechanical strength 8f the sliding 3 nenber
form ng conposition. [0011] However, such a
hi gh- har dness antiwear particle which is superior in
mechani cal strength generally has no solid lubricity,
member fenmihy coraprséiinant i ng a probl em of increasing the
coefficient of friction in the sliding surface of the
[0011]s| i dHogevadueh 2 high-oidicss artiwear partisledgvliieh ssupenias in
choose an antiwear agent capable of giving both
mechai@¥d] @@t genesalyl IeRhosolid thbribit thearetyreprdersingragmeblygm of
excel | ent nechani cal strength. [0012] Therefore, one

increasfig 1P Eﬁef&&iﬁﬁ@oﬁﬁc@dﬁ iInMBAL RGN fach a¥ thegliengehdebdr.  In addition,
S(%Id ubricity and one or nore types of antiwear
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af or esal I di orm ng cohposition
ositi,onal, rati.os so that both the

. .at i tabl
IuanltS'raBag%“trﬁ%Egbe’é‘gq%ﬂt PePPER PR rechani cal strengt h)

are satisfactorily obtained,. thereby i.nprovi t ..
[0012] e ar Thersfoss. oRe &7 Bierg %esscrr}ieaaflwgar ‘é?f“aYlgE ﬁ%‘?%fggt Joft ubricity
conposi tion. [0013] The_ present invention prové[ges, as
and ongorsmerrippessyf @etiwear EgeP hgying cxtedentpeghanicgsrength are mixed
sliding nenber form ng conposition in which the .
with thé hfpoesaidediding reerpbéryfoming comppsbehyl suiteble Aempesidonsi Fgier so
is polyanmi de-imde resin. [0014] In the second aspect.
that bofthé PRperties elidilbtiidyiand mechenica sfréngth)em¢ saistactardy pbinined,
of the sliding nenber form ng conposition is |owered
therebydifprovifg A dar edistdriae ofReREAIng dhersbdr En@iihe 6dmpdsiton.
sliding nenber form ng conposition is inproved. [0015]

- [0013] The %(?ﬁl%@ént Hrﬂ?égﬁ'(%r} é’i’g?/f?fe&\éﬂs Q%annﬂsasﬁ.& Rddoslias Rk first aspect, a

acco g toth aspect, a sliding nenber

stin PSSOy P S 2 Bt

he bi %Sast anot her .one of the two or nore types of antiwear
the bindgy 4$,plyridgdmids 5888, particle having a Mohs hardness

of greater than 5. 016] In the third ect of the
[0014] pr e skorthe serpaA AFRSAL ol RreSF TatPEn BFRERT R Tpplo of the
... fluoride and the excellent nechanical strength, o{ t heh ¢
sliding membge forming eqrpasitinnis yveared sk ihaddines dhegpechgpicay gpength o
than 5 are effectively avail able.
the sliding member forming composition is improved.
[0015] The present invention provides, as a third aspect according to the first aspect, a
sliding member forming composition in which at least one of the two or more types of
antiwear agents is fluoride and at least another one of the two or more types of antiwear
agents is an antiwear particle having a Mohs hardness of greater than 5.

[0016] In the third aspect of the present invention, both the solid lubricity of the fluoride

and the excellent mechanical strength of the antiwear particle having a Mohs hardness of

greater than 5 are effectively available.

[0017] The present invention provides, as a fourth aspect according to the third aspect, a

sliding member forming composition in which relative to 100 parts by weight of the



[0017] The present invention provides, as a fourth
aspect according to the thitrd aspect, a sliding
menber form ng conmposition in which relative to 100
parts by weight of the 4 fluororesin (i) the binder

I's present in an anount of not less.th 10 arts
fruororesen G e RBNeHREsSoRIAAR SBOUBLLIS 535 ah G Pty B gt or more
fluoride is present in an ampunt of not |ess than %O
than 50p gattsbpyeighti(tihthe fopridmiseresaatin 20 8meapt of nej lege ingh S0 parts by

and (iii) the antiwear particle is present in an
weight A60Y6ie thin 200t parte by weight, dndf(@i)tthdsntiveiag hartinleris mspent iham
100 parts by weight. [0018] In the fourth aspect of

amount!dToPIES@AM 1 iphi @R toke@dht nbhMosd theih NGO patdiarwéightm ng
conposition contains a fluororesin, thereby inproving

[0018] S ol th%@ui{tﬁigs%ct S BE graséﬁliﬁ’&én‘ﬁ@n,ttﬁe diting RRAMber ﬂ)k‘min(%

wei ght uororesin, the fluoride is contained,

_ composztgorg(goln?agrtlsio%/ & IOIS‘ ?lngfﬁaéb?ﬁgﬂgomg@ 1ridi9t KBRS, ehfife to 100

particle 1s

' cont ai ned, _.as an, antiwear .agent.. jn_an ' :

parts by BEight e Sopareinn e ieone € v rshas Sl pf hedh B3
assuredly make effectjve use of .the soljd lubricity of

amount;f@of g MpRI 20 RAES R BCIERE I BA EGHEH AA 1oL 15 CORPIIRTH 4By
the antiwear particle. [00 19] In addition, si nce,bihe

antiweabiagetdys injas apwuntofred ldse than s weight Biis mekes i pesiiblol
parts by weight relative to 100 parts by wei ght of )

assuredlyh@ake effsctive aseof thiveoltddnbrisityr efitlye Aueridetdnd the pxfieHgnt mechanical
menber form ng conposition is inproved by the binder.

strengt6if thb @RIWER pagiclce, relative to 100 parts by wei ght
of the fluororesin, (i) the binder is contained in an

[0019] @M URtad@ftioROindBHh€ bindehis coRRinRalih &n Bitokriof bt lefs thim 1 Oeparts
fluoride 1s contained in an anbunt of not nore than

by Weié‘i’xg Qo1 Bl S 16% palveﬁ)sg%ir%flgfjth@i ubloré e tRTbdniBdlen DAIITiIE fiding

contalned i n anh arount of not nore than 100 parts

b ight, the.sol] i1 Gl f [ i
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wei ght, (ii) the fluoride is_ present in an ampunt %f
weight, 28540 tle dyiweer particleanepntaingd in Fnearagiint qleagt TR thagy |90;narts by
present in an anount of 25 parts by weight.
weight, the solid lubricity of the fluororesin is exhibited satisfactorily.

[0020] The present invention provides, as a fifth aspect according to the fourth aspect, a
sliding member forming composition in which relative to 100 parts by weight of the
fluororesin (i) the binder is present in an amount of 300 parts by weight, (ii) the fluoride is
present in an amount of 75 parts by weight, and (iii) the antiwear particle is present in an
amount of 25 parts by weight.

[0021] In the fifth aspect of the present invention, since, relative to 100 parts by weight
of the fluororesin, the fluoride is present in an amount of 75 parts by weight and the antiwear

particle is present in an amount of 25 parts by weight, this ensures that both the solid lubricity



[0021] In the fifth aspect of the present invention,

since, relative to 100 parfs by weight of the

fluororesin, the fluoride is present in an anount of

75 parts by weight and the antiwear particle is

resent in an amount of 25 parts by weight, this o

of the fhigsde e 1R axcalsutmeghenisal uengibioR s anjwsar ptiglpate exhibited

fluoride and the excellent mechanical strength of the
withoutafatli wireaddjtimt sinteethabndexisipoéseridn anjatriovult off M0Iparts hy weight

addi tion, since the binder is present in an anmount of
relative30Q00 @éﬂtésb)bWeigﬁi &fithe fluSlidd, thicertsared Gtht g Hondbsrength gfithe

of the fluoride, this ensures that the bond strength

sliding ﬁfen{btéﬁforﬁlliﬂgdéoﬁﬁ)ogﬁl%‘ﬁ% erf@hdBdNEY tROBRA&L tion is enhanced

by the binder. [0022] The present invention provides,

as_appgl ' t BbLAARS RE fle thd aspect,
[0022] 35, S prbobaf RERonCAEL, 305 ! At b R IARR Rlo A aspect o
... antiwear particle.is.alunnumaxide. .[0Q2 l. .
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antiwear particle_ i s alum num oxide,. this ensues. t.hat
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. conposition is inproved without fail. [0024] The |

aluminyp exiget thisransuasiteat thy weardesistangs of theeslidingmensperderming

sliding nmenber which conprises a netal base materi al
compositaon is gmprovehwitboutffaike t her eof a coat |ayer, wherein

the coat Ilayer is conposed of any one of the sliding
[0024] menDE4e predeft gettivipasvides asa saveathi aspent tasliding inembér whith

to sixth aspects. [0025] In the seventh aspect of the

comprifet 8 HRM] bas@RfetifNaviigGEtht BerfaRakerb@ioadlayth vhelelrtiihe goat
menber form ng conposition is fornmed on the base

layer is g@ﬁl?Bieﬁlof SHY Eﬁ@ﬁfethtﬂ, Plluﬁlng ﬁfé‘r‘db@?ﬁ)dn‘fﬂ% %%Siti%?gs set forth in the

rest stance 1n t S g surface

first to S?Qtﬁcais E;cgsal ly, the seventh aspect of the present
I'nvention provides a sliding nenber which conprises a

met al .base material .having.on the surface thereof -
[0025] ¢t B eriB g L OE R SR s M ros BafP o g stiding
s|iding nmenber form ng conposition whigch includes .a
membey %OHBP&@QHQS@HH ig f%msg OﬁHreebatﬂwé%en&wsﬁﬁ&mE&Pf%\gaﬁ@Proved
[0027]. The present invention provides, as an eighth
wear regigipreastin secddingmyrfaect he seventh aspect, a sliding

menber in which the fluororesin is i _ _ -
[0026] pol Wietersabdificallyetheyseesnth aspdet dfghdprgsiat invention provides a sliding

member which comprises a metal base material having on the surface thereof a coat layer,
wherein the coat layer is composed of a sliding member forming compbsition which includes
a fluororesin and two or more types of antiwear agents.

[0027] The present invention provides, as an eighth aspect according to the seventh
aspect, a sliding member in which the fluororesin is polytetrafluioroethylene and the binder is
polyamide-imide resin.

[0028] The present invention provides, as a ninth aspect according to the seventh aspect,
a sliding member in which at least one of the two or more types of antiwear agents is fluoride

and at least another one of the two or more types of antiwear agents is an antiwear particle



pol yam de-im de resin. [0028] The present invention
provi des, as a ninth aspec® according to the seventh
aspect, a sliding nmenber in which at | east one of the
two or nore types of antiwear agents is fluoride and
. at |east another one of the two or nore types of
having afMolscerdnegeeit Zegter than &nt i wear particle 6 having a
Mobs hardness of greater than 5. [0029] The present
[0029]i nveTbé presqmt dwienéen prasides, ke atdntlasypecttacaordngdp the niothtdspect, a
ninth aspect, a sliding nenber in which relative to
sliding h¥ntRaid whidy ré¥eiiahio 100 phhieby Wweighoside flubioresihg) thieriiater is
is present in an anmount of not |ess than 100 parts by

presentWk b8 Bin oY of HRE Resd 1haR 1 8 Pariiadyt \%&i?ﬂt R g3 than(300)paithBy weight,
fluoride is present in an armount of not |ess than 50

(if) the g@gﬁ{eﬁ %Ig}ﬁ)ré@? S0 %n Ao uPS S ok §£‘ﬁh§990 pBAS by v»@ghﬁﬁglﬁ%re than 200

e antiwear particle 1 s present

anmu of .not, | ess than. art y wei ght . nor r

parts b {Eieh 80 17 the s taicte Rt il Borabu iha: Tk fand et
.provides, as_an el eventh aspect according to the tenth

by Welﬁ’éﬁ@’éﬁorﬁ'athglll L0 Ry tsRYBeBht n which rel ative to 100
parts by weight of the fluororesin (i) the binder is

[0030] pr esEh Pliesenh nvapiivmprovites @oap gleventh psneet apserding toythe feath
fluoride is present in an anount of 75 parts by

aspect, weliding mepber in whishaelativeetarl Op patts by sveight pf the dlworaresim (i) the
amount of 25 parts by weight. [0031] The present

binder is pye3Bit i An pAvhOER300garta by weldht, {(iiptrdhioride (opresengint am amount
the ninth aspect, a sliding nenber in which the

of 75 pAR BRELhD @i Hel itiveadadid] & prevehthid. an[#ebhal ofl M parts by weight.
present ‘i nvention provides, as a thirteenth aspect, a
Flui . : . . X .

(0031) | e el R o PR b S B P QR AE S Hfaspect,
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resistance of the coat |ayer
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[0035] In the fourteenth aspect of the present .
[0033] | nv dntthethirtsenth aspedsof theyeseahisaentism, ke flujd machine, the wear

machi ne, the wear resistance of the coat |ayer of the
resistanbaebthamoarlaydr of theftasempterinhpuiave t.improved.
[0034] The present invention provides, as a fourteenth aspect according to the thirteenth
aspect, a fluid machine in which the sliding member is a bearing member.
[0035] In the fourteenth aspect of the present invention, in the bearing member of the
fluid machine, the wear resistance of the coat layer of the base material surface is improved.
[0036] More specifically, in the thirteenth and fourteenth aspects of the present
invention, the coat layer is composed of a sliding member forming composition which
comprises a fluororesin, a binder, and two or more types of antiwear agents.

[0037] The present invention provides, as a fifteenth aspect according to the fourteenth

aspect, a fluid machine in which the fluororesin is polytetrafluoroethylene and the binder is



[0036] More specifically, in the thirteenth and
fourteenth aspects of the present invention, the coat
| ayer is conposed of a sliding nenber formng
conmposition which conprises a fluororesin, a binder,
and, two or nore types of antiwear agents. [0037] The
polyamydeaizide 14SHyent i on” provi des, as a fifteenth aspect
according to the four t eent h aspect, a fluid machine
[0038]i n whRhepresens irvenidoropretides, s 2 gbitsent aspegt @erasding o tgdourteenth
and the binder is 7 polyamde-imde resin. [0038] The
aspect, priksdniachiny éntvhich apleast iode sf thaswa os moreypehomtiectr agents is
according to the fourteenth aspect, a fluid nachine

fluoridd ahdWiil&ddt Aothe? d8é oPIME tRH of fRrd WReHST diivat 3PRES 19n antiwear
antiwear agents is fluoride and at | east another one

paticleHfayhflSs MORs BB B fivRPBaRE. ant | wear agents is an

anti wear partic avi ng a Mbhs hardness of nore than
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present in an anmount of not |ess than 50 parts
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the antiwear particle is present in an anmount of not

nor motegban 20{hparts hyawtighty andiigithe aoiwean perticteas pidentpaat smioynt of
wei ght. [0040] The present invention provides, as an

not lessehght penbh waidhe abr @orahsi DY patstbyeweigivent eent h
aspect, a fluid machine in which relative to 100 parts

[0040] by VEhOHYesedt invBftidd ﬁi@ﬁxﬁéﬁﬁé Bn eighlecht@sPich 8@%ordiBg to the
present in an anmunt 300 parts by weight, (i1) the
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amoumgﬁ??mﬁﬁ PRI AN laerese@ﬁwaﬂﬁ?ﬂég parts by
I NVENTI ON [ 0042] The sliding nmenber formng
weight.copposi ti on according to the present invention

[0041] The present invention provides, as a nineteenth aspect according to the sixteenth
aspect, a fluid machine in which the antiwear particle is aluminum oxide.

EFFECTS OF THE INVENTION

[0042] The sliding member forming composition according to the present invention
displays excellent slidability, since it employs a fluororesin having solid lubrication properties.
In addition, the sliding member forming composition includes two or more types of antiwear
agents, whereby both the solid lubricity of one antiwear agent and the mechanical strength of
the other antiwear agent are available. Therefore, even when the base material is a material
of the iron family, it is possible to provide improved wear resistance.

[0043] Furthermore, according to the second, eighth, and fifteenth aspects of the present



di spl ays excellent slidability, since it enploys a
fluororesin having solid | §bri cation properties. In
addi tion, the sliding nmenmber form ng conposition

i ncludes two or nore types of antiwear agents,

. whereby both the solid luhricity of, one antiwear agent
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agent are available. Therefore, even when the base
Furthery# beedneds fogsible iapevidglimpeived mechamieplsendty it is
possi bl e to provide inproved wear resistance. [0043]
[0044] Fur t Inexdidition, acoxiimgliorthe thirdf hiatls eud sictjecnthgispdets efitble present
fifteenth aspects of the present 8 invention, the
inventi6f) @hd sctidaibricy Jfthecllhdideahd tHreexstliaht Agchmikae strémpxinoitye
conposition is lowered. Further, it becones possible
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fluorordsiny theoflwside, is pleesnétag anpnbweatiaggnt, inancaneeing of net less than 50 parts
| ubrication properties. And, relative to 100 parts by
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as an antiwear agent, in an anmount of not |ess than 50
than 1 pagd BySweildlt, Rk &Htendishet dRs tik theaalid Padiicits o€ tHeSTyokids and the
as an antiwear agent, in an anount of not less than 1
i | i i QaidMid. d Besides,
R i R T

uor i exce

i TSRSy ST Bhob SR BB AL g0 o g

b ight of.the.fluyorpresi th inder..i s _prese '
tes thag ot by S ovncrabSeRt R isoefha & Bt fBeftmlil
wherebhy the bond strength_ of the slidin e .
composfiignyis fgrraveihp dhecipder; SAH%IPWEV@ fﬂﬁ@ﬁ\t@ﬁaqiﬁg% by weight of the
' Additionally, relative to 100 parts by weight of the
fluororesing Gy Greduinggr ig presenbin 1 Fraeyntiof npy ek Than W@Pﬁrﬁrhwﬁ%lglaff (i1)
not nore than 500 parts by weight, (ii) the fluoride
the fluoride prErssEmt in an amowtrofingt redrerloan 2 rarts anve o, aul (i) thy
weight, and (iii) the antiwear particle is present in
antiwea@ Ema%u regéntlin tn EMOEnt dfaot 106 than 160 pyrtwlsy erhight, thereby
t her eby
making it possible to allow the solid lubricity of the fluororesin to be displayed satisfactorily.

As a result, the total wear resistance of the sliding member forming composition can be
improved.

[0046] Furthermore, according to the fifth, eleventh, and eighteenth aspects of the
present invention, relative to 100 pé.rts by weight of the fluororesin, the fluoride is present in
an amount of 75 parts by weight and the antiwear particle is present in an amount of 25 parts

| by weight, thereby ensuring that both the solid lubricity of the fluoride and the strong



making it possible to allow the solid lubricity of the
fluororesin to be displayed satisfactorily. As a
result, the total wear resistance of the sliding
menber form ng conposition can be inproved. [0046]
Furt her npr according,to the fifth, eleventh, and. . )
mechm@r:@rﬂré%gr@ H$%®BW§HM%%CM&%§&%%Y®W§W gﬂﬁ‘; iy Pfgqlt% since
_to 100 parts by mei%ht of the fluororesin, the )
the binfl¢nip pregentiin appmeenitof BA0 parts binweight tglative tg G pars\by weight of
wei ght and the antiwear particle is present in an
the flu@oregint thid erdbrep st the Hond werempth of thheliding nemsher forgmingedmposition
both the solid lubricity of the fluoride and the

is impré V¢ PMOthE binteE haleGdbySEdEnaithnGptdies 86t soHalutpilty abd e
can be displayed without fail. In addition, since the

mechafitA148EndtR. PASAGuIL 7 bé’dk?))nﬁ'g‘ﬂé&tiblgftc% ffl@&ﬂ{?@ﬂk%@yw%!rgéﬁtance of

relative to 100 parts by weight o the fluororesin,

ol . ond strength of the sliding
theﬂ“%ﬂ%%gﬁggg?ﬁﬁﬁgQ@%ﬁ%%ﬁ?@ion Is inproved by the binder
The ve osi t.ion i npragves th salid |lubricit
10047) nd A4 Broocip b el elfB thefing Ferh Befl o e
ossible to inprove the total we resi stance of the
presentglpyednitiﬁg, the ﬁ%té\ggqq @pﬁcf@'s éBWHB’é‘PtO?‘g{?e thﬁ;:@gﬂlsunng tLat the wear
. Additionally, according to the sixth, twelfth, and
resistang wé theehidingangubar Jomfing Rempesiéeeis improyed wigaut fafe
antiwear particle is alum num oxide, thereby ensuring
[0048] t hat Fedtlermese; acaoedinng teathe ecvehtht dspeds o thermyeserhipeention, the coat
formng conposition is inproved without fail. [0048]
layer ofthie shéihgRiegnben arorich aanpesitidnds S@wed vh thshmse inandriad berface,
present invention, the coat |ayer of the sliding

therebyRABRE itfREAbRI0 HAPIIS WehORsisBnéOMMBSsIRR suffcd)a$s a result of this,
material surface,” thereby nmaking it possible to

the dméﬂm{y%ﬁh%/‘ﬁt@%ng’eﬂeﬁ{ié Pgﬁil, HSe é?‘gﬁlzé%n%&ﬁ’gf‘?e tl%t? gg?l%g period

resalt o t he 1ty o

Oftimeis i nproved, thereby enabling it to serve for a | ong
period of tinme. [0049] In addition, according to the

0001 L BRSO BSOS AR R LR e
85t T e e B e R Bl

_ [ 0050] Additionally, according to the fourteenth
possiblgtopigrows the diapilisy enhtheifiwidmerlone itsdhe wear
[0050] Additionally, according to the fourteenth aspect of the present invention, the wear
resistance of the bearing member is improved, thereby making it possible to improve the
reliability of the bearing function. |
BRIEF DESCRIPTION OF THE DRAWINGS
[0051]

Figure 1 is a cross sectional view of a scroll compressor according to a first

embodiment of the present invention;

Figure 2 is a schematic diagram for describing a journal test in a refrigerant; and

Figure 3 is a table which represents a relationship between the composition of a



resi stance of the bearing nenber is inproved, thereby
making it possible to inprd¥e the reliability of the
beari ng function. BRI EF DESCRI PTI ON OF THE DRAW NGS
[00511 Figure 1 is a cross sectional view of a scroll
... conpressor, according to a first _embodi nent of the
sliding gpexaber forpyng ermpnsition; herceeficient of Hehenti)i enddhg gmauntias wear.
describing a journal test in a refrigerant; and
REFERENT:NUMERALSHIN ®RAWMINGSepr esent s a rel ati onship
_ bet ween the conposition of a 10 sliding nmenber
[0052]f orm ng conposition, the coefficient of friction (),
and the anount of wear. REFERENCE NUMERALS I N

DROVNES drndftedbr 10: scrol | conpressor  25: slide bush
: cylindrical part of slide bush 50: orbiting

26:
S6EQ » projected part of orbiting scroll 70:
! ug'?glhggt%ﬁ%hn part BEST EMBODI MENT MODE FOR CARRYI NG OUT

THE | NTI ON 5 In the foll owi ng, an enbodi nent
o:zlgtcﬁ ngﬁ‘%@@ﬁ?[}?%v@n@?@n is described in detail with
rsé_ergn.ce to. the drawing figures. [0054] Referring to
FPYrBitmg seiolli e i s shown a scrol|l conpressor (10) as a
flLuid machine of the present enbodi nent. The scroll

c éhyireisetsd part of orbiting ssgdked al ong a refrigerant
circuit of a refrigerating apparatus. The scroll

ctrdreseation pa®) is used to conpress gas refrigerant
fluid. OVERALL CONFI GURATI ON OF THE SCROLL COVPRESSOR

BEST EMBODIMENT MODE FOR CARRYING OUT THE INVENTION

[0053] In the following, an embodiment of the present invention is described in detail
with reference to the drawing figures.

[0054] Referring to Figure 1, there is shown a scroll compressor (10) as a fluid machine
of the present embodiment. The scroll compressor (10) is disposed along a refrigerant
Qircuit of a refrigerating apparatus. The scroll compressor (10} is used to compress gas

- refrigerant fluid.

OVERALL CONFIGURATION OF THE SCROLL COMPRESSOR

[0055] The scroll compressor (10) is configured into a so-called hermetical type. The
scroll compressor (10) is provided with a cas.ing (11) which is shaped like a longitudinally
.oblon_g, cylindrical, hermetically sealed container. A lower bearing member (30), an electric
motor (35), and a compression mechanism (40) are sequentially arranged in a bottom-to-top
direction in the casing (11). In addition, a driving shaft (20) is mounted in the casing (11), |
such that it extends vertically in the casing (11).

[0056] The interior of the casing (11) is divided vertically by a fixed scroll (60) of the
compression mechanism (40). More specifically, the interior of the casing (11) is divided

into an upper space overlying the fixed scroll (60) and serving as a first chamber (12) and a



[ 0055] The scroll conpressor (10) is configured into a
so-cal l ed hernetical type. Hhe scroll conpressor (10)
is provided with a casing (11) which is shaped like a
longitudinally oblong, cylindrical, hernetically

seal ed earin menber, (.30

lower spacgapprnigreqped sapll Wiknd ek e ek 8- 40)
are sequentially arranged in a bottomto-

[0057] di r edsiesioninipg Gié) asneligd ta the trunk oA des ¢ashg, ﬂﬁ drihg spggion pipe
shaft (20) is nmounted in the casing (11), such that

(14) opérts texthesedend/eraiben(13y of thetchging 6).ngOn 1) oth¢rdosd]a difeharge
interior of the casing (11) is divided vertically by a

pipe (15) ¥ eflached @ the @ F?@r eafl of te casiagPlys sThedisetenganpiper({5) Opens to

More specifica the interior of the casing (11) is

the firsténhfber(12 Bfﬂh RRsiMPOay. space overlying the fixed
© 11rSscro (( 2) n snéﬁr)g/ll ?19 as a first chanber (12) and a

ons 1, S Ao aogd iy e
eccentr%ﬂs(é%f’i h: GRS ”%S’Ifﬁé Utfﬁfpe?g%% BFne Rl halt ke 21)
BRI LN - CNEE I REE LA A St

the casing (11). The discharge pipe (15) opens to the
(21). Pnrthe otbpmhasdy the eogentic Rawe(28 hisinaeyifads yn 2 prgesgine W?émef m the
driving shaft (20) includes a main shaft part (L
upper sniflcepeithe (29t (20d Ehe caenteistpartd2Peds shapedfike ?Fl%hlii ial [column
part (22) is forned in the upper end of the main shaft
with a sp@dller dRieter dimh thet of tapeeinl shiké part @1 end #s coitert o arbeis oif-
a dianeter greater than that of the main shaft part

centere&@htwe@ﬁ thd\een®dr B bxla i the hila sBefcpart (319 part (23) is
provided, in a projecting manner, in the upper

f
[0059] SUT svﬁgpegfnl sfhEg phit 2 BT khd EBing Eiﬁ@t (Qﬁﬁﬁrékfehﬁedo@ﬂﬁplét%@ﬂmough

IS a cyllndrlcal colum " with a snal

a frame mgr{u'%ére(g%)t 3. E(ﬁ'ﬁ]gregs{lgﬁ BEcHRidh mzf UTRAnbin(Rdf gﬁl@ @21)t1§

centered'r Iatlve to the center

coor B S T b ] O Bk e o
and eccéém”%@éi%mfﬁé%ﬁ%wpg EREAE) ar%%gt‘%%%@ ﬁﬁ‘éf%;%ft chifper (13) above the

sup orted, via a roller bearing (42), on the frame
framem@nlpf@r( )41). In addition, the rib part (22) and
eccentric part (23) of the driving shaft Sﬁg)_are
[0060] si t uAtstide busht (38) isiattathed e tHeatrivingoghaf{dWe (e slide bush (25) has a

cylindrical part (26) and a balance weight part (27) and is placed on the rib part (22). The
eccentric part (23) of the driving shaft (20) is rotatably inserted into the cylindrical part (26)
of the slide bush (25).

[0061] The lower bearing member (30) is positioned in the second chamber (13) of the
casing (11). The lower bearing member (30) is. firmly fixed to the frame member (41) by a
bolt (32). And, the lower bearing member (30) supports, via a ball bearing (31), the main
shaft part (21) of the driving shaft (20).

[0062] An oil supply pump (33) is attached to the lower bearing member (30). The oil



frame nenber (41). [0060] A slide bush (25) is
attached to the driving shkt (20). The slide bush
(25) has a cylindrical part (26) and a bal ance wei ght
part (27) and is placed on the rib part (22). The
eccentric part (23) of the driving shaft &50) S .
supply pepR(3DIiyengaged with theower end ofythe ddyipg shath@0). (Awed. theeil
the slide bush (25). [0061] The | ower bearing nenber
supply p@0p (33 ipdsven yrthe diimingskats €00 aud diaavivelrigékByn ofl ac¢renulated
casing (11). The | ower bearing nmenber (30) is firmy
on the Bdtioatlof the tiengd (1aye Refripanatidrtdil dywnaup Botht of 3dpply Aodhp (33) is
the | ower bearing nmenber (30) supports, via a ball

supplieg,ﬁtgl;c{uﬁg Sgy)ﬁ.gshﬁ%%%%oﬁ%d‘in tlﬁé" ﬁf‘i{dng ahift (2%})(‘[0 Phe ddnSporedsion NY

An oil supply punp (33) is attached

: bearing nmenber (30). The oil 12 supply
mec}lal%%nrr&‘m(ﬁfb?@?én'engaged with the lower end of the driving

shaf 0)... An il .s I u Hs driv .
100631 b e Gkt Al X e RA AR ) 1 B Pl iR i
accunmul ated. on the bot of the casi 11
togethepufth;thisloger B?ﬁrw&mmméﬁgﬁwytfﬂféd & ﬁwg%ﬂﬁéﬁ V%‘ﬁbﬁrp(“ps@’j the
IS supplied, through a passageway formed in the
bolt 32 | Pnilee etherr hand oty ,TOth(3t7El§ fusty fixed faghe maie shafi paph (2Hpof the
and so on. [0063] The electric notor (35) has a stator
driving 6By (28hd a rotor (37). The stator (36) is, together

with the | ower bearing nmenber (30), firmy fixed to

[0064] t he ArapBndaléhd)dor €ldct)icdd poivhesupbbl & aftached tcrhetthmk off tier casing
hand, the rotor (37) is firmy fixed to the main shaft

(11). PR feramhh) ((1@5 ist dd@cred by i tiighigdlafolk ({B0) The @RE#c rotor (35) is

termnal (16) for electrical power supply is attached

supplied %iﬁ@%&@r@d}épgo@ér ﬂﬂ&gﬁﬁ?t@ﬁninﬁlj(ik)_rh-rhe termnal (16) is

covere termn ox (17). e electric notor

conviGi TR 20 T

*tous ML 0G8) 0 SRR b SR, S
mechan%g?rg@mr%}%gg IL{Lgs%ls g&gﬁ)’it?{]&%;(m 8051 cgmc? gnr Shc!hal(nsr?gg (85'39 azgnd, the

| compression mechanism (490) is configured into a so-called asymmetrical scroll structure.

[0066] The orbiting scroll (50) has an orbiting-side flat plate part (51), an orbiting-side

| wrap (52), and a projected part (53). The orbiting-side flat plate part (51) is shaped like a
somewhat thick circular plate. The projected part (53) is formed integrally with the orbiting-

- side flat plate part (51) so that the projected part (53) projects outwardly from the lower
surface of the orbiting-side fiat plate part (51). In addition, the projected part (53) is

- positioned approximately centrally in the orbiting-side flat plate part (S1). The cylindrical

part (26) of the slide bush (25) is inserted onto the projected part (53). Stated another way,

the orbiting scroll (50) is brought into engagement with the eccentric part (23) of the driving

shaft (20) through the slide bush (25).

[0067] - The orbiting-side wrap (52) is provided, in a standing manner, on the side of the



conpressi on nechani sm (40) is configured into a
so-cal l ed asymetrical scrbil structure. [0066] The
orbiting scroll (50) has an orbiting-side flat plate
part (51), an orbiting side wap (52), and a
projected part The orbiting-side flat plate part
upper 8(115"&96 qigheerhiing- sldfk atplate pare (Hat gh‘# prbitingrsidg wrapyPat is formed
The projected part (53) is forned integrally with the
integraldy withithggerbgingesidd Bat phitapat ()t Thayrbyingtdide wrapg52) is shaped
projected part (53) projects outwardly fromthe | ower
like a spival fvadleof@bnsthgt hefdht.t i ng- si de flat plate part (51). In
addition, the projected part (53) is positioned.
[0068] aPPr Pid %itﬁi(gwcﬁﬂrnsroﬁs |pYachd[‘ thfd@ €I OIdR&n $in €(4j)l aﬁ the frame
pl ate part 1 he Cyl i ndri cal part (26

membe gg? PO AR i UsTRR B DRILRLLRC i %ﬁtofge){%g%f;the

r-way, e or tlng cro

Oldhanblfm% EJ;S | nr%g]a%ed[1 \9’@% %Jél\émg ts{]dﬁt ¥ Bﬁa&f ﬁarI QS;I? %P AL torlfgg 1;12 scroll
0 AR O S Gt B SR R e

ce of the orbltlng side flat plate part (51)
(41). th)@ltbittﬁg:— serde (5 whichsppages thegrenenriric part &5 &f e dihine %hﬁ@ (20)
orbiting-side flat plate part (51). The orbiting-side
is preventedyfrqis 2xequéing netptéehal miokien,dus Ftuepiattutmrbltmg nest adhat is, the
hei ght. [0068] The orbiting scroll (50) is placed,
Oldhant fis@@3h ndves Ghidé deng imgide43ntactonith He drbiting scrol gh@rand the
(41). The A dhamring (43) has two pairs of keys. One
frame nit@iber @§1)keys of the O dhamring (43) is engaged with
t he orbltlng side flat plate part (51) of the orbiting

[0069] SC Lome fikedBLrANG0) ﬁgyr&tﬂi@f withh xed-skR Yt ﬁlfatetﬂa%t 4)@1}1 RdRed-

IS engage the frame nenber

side Wr%;@;} a?gta;hg&g rJa{Aga'}p 62E.’h flna %B%ngﬁ?éﬂ%c:bgve '1§slﬁﬁé& like a
: cuti.ng.r o ti i ng
somewtf il & %kﬂgtp fi RLE R W*‘w&df@xﬁmﬁ a%ﬂ&
be| [ n S ont act h the SCI
aPPrOXl%H’ ﬁ‘%P % 8?\@1 Ftey ‘\ZI‘%l © 01‘%@]1 'tth‘ aiE?’éf‘?% 13
IS provided with a fixed-side flat plate par
shaped '(118319 wall whigerterdsdlovwmap frem)the a%rémrmﬁfg? Haed-gide ﬁﬂat plate
(62). The fixed-side flat plate part (61) is shaped
part (61).i Kiheafixaoweaihé0) isrizoily Ged by abolsi(dd)do tFfearns moether (43), with
the fixed-side flat plate part (61)
the lower end of the marginal part (62) in abutment with the frame member (41). And, by
the marginal part (62) of the fixed scroll (60) coming into close contact with the casing (11),

the fixed scroll (60) divides the interior of the casing (11) into the first chamber (12) and the
second chamber (13).

[0070] The fixed-side -Wrap (63) is provided, in a standing manner, on the side of the
lower surface of the fixed-side flat plate part (61). The fixed-side wrap (63) is formed
integrally with the fixed-side flat plate part (61). The fixed-side wrap (63) is formed into a
spiral wall of constant height and has a length of about three windings.

[0071] - An inner wrap surface (64) and an outer wrap surface (65), which are both lateral



E

(63) stagistin th@di)@daildesﬂﬁtmifé%arb(ﬂt) heT

approxi mately equals the inside dianeter of the casing
(11). The margi nal part (6% is shaped like a wall
whi ch ext ends downward fromthe periphery of the
fixed-side flat plate part (61). The fixed scroll

f|r yflxdbya o the franme
surfacey i edside Yiopieon mevs Dhdr PERG %hc{er?@nﬁfalﬁfr‘ﬁvﬁa? o v
(6 ; in abutrrent with the frame nenber
surface (84) ankani inngr wrap suf®e (SDfwhikk mﬁbfoéldlaseé%lé a‘{e@ of ﬁ&ﬂ%ﬁ@g-slde
into close contact wwth the casing (11), the fixed
wrap (30)r 0D th&6thedhanddhs tdpharrfand ef the ortofing-kide vasg (53) troyvys while
into the first chanber (12) and the second chanber

being i $8de cdrRiR? Qith Thelohiex adf sk A€ tharfa@d (SGR){ldt plaps part (baYl,iel,m
a standi ng manner, on the side of the |ower surface

bottom@efndt(bﬁ Jﬂcéﬁ%@ﬁ?&l §1Jiéi§vr CR)3 aﬂ@fﬂe ugpgéﬁ surfﬁb@oif th¥ @ﬂﬂﬁhgiﬁide

wrap I's fornmed nt egral | the fixed-sid
s B T SIS RO, i

being aﬂlfeac?»awe%x?tﬁiﬁ%t%aﬁ?ﬁr&%f eq?‘tﬁfﬁ el x%%i ]‘35%5\” T
14
dischargg openifg (62 framAgdPd gt Gl bt A g oY L s ga)lde wrap

surface (54) and an inner w gﬂsurface (55) which are
éisehores. aeaimg (G exisnged
On the other hand, the top surface of the
completaipitrowg the fisedvsiap fiaspltermviel6whid apensyii the firsh charbgs (12).
contact with the lower surface of the fixed-side flat
[0072] pl at Theeurdll ¢Erpresdor €10) od thebmtientdabatlihemi)is dispeset] ddng a
fi xed-side vvrap (63), and the upper surface of the
refriger@htdifduli @ 8 ir&i elfalt(ﬁt Rbﬂtfrm idcifcblkled throRigh th& refrigerant circuit to
bottom and (5 ) except the orbiting-side wap (52),

thereby;RY%ggWa br &ﬁ(%l@&ld e egﬁlo%Q:@’EECt DerhE th EindeOthe scroll

I xed-side wap (63). In addltlon

compre?é}o?ﬁmrcﬁgw% H‘Lﬁlﬁl\ﬂges{sﬁz %?s %?fpl %Qréh 'a!ﬂ et/g[?{) %ﬂgg I{Hs&%aﬁrl}% sses
e, S AR AR B BBl e e
fi.xed-si de flat pl ate part -(61) and opens to the first

compregHianines cqueisyser. [ 0072] The scrol | corrpressor (10) of

t he present enbodi ment is disposed al ong
[0073] r ef r Wen di scall cumpresr 610D % oicged et oy Reral ger4R6) afhe slide

circulated through the refrigerant circuit to thereby
bush (2fparfdothmpeojeagbpart (i3 o dwicobiting erol €5Qtslide. clpdhe present

During that time, the scroll
embodiment, a lubrication part (70) which is a bearing metal is disposed in the slide portion.
The lubrication part (70) is a cylinder-shaped bearing member. More specifically, the
lubrication part (70) is a sliding member and its base material is iron, wherein a coat layer as a
lubricant layer comprising a sliding member forming composition is formed on the inner
peripheral surface of the lubrication part (70). The inner peripheral surface of the lubrication
part (70) to which the lubricant layer is applied slides against the outer peripheral surface of
the cylindrical part (26) of the slide bush (25).

[0074] The inner peripheral surface of the base material of the lubrication part (70) is



conpressor (10) draws in | ow pressure gas refrigerant
from an evaporator and conptesses same. Then, the
scroll conpressor (10) delivers high pressure gas
refrigerant after conpression to a condenser. [0073]
When the scroll conpressor (10) is operated, the
surfacegrpnghrd iycaghepusal comwysion treqaert) sush thay iidies @sufacgiguehness (Ra)
projected part (53) of the orbiting scroll (50) slide.
of 3.7 ym. t Rernpadameht basembasetial'e irmer perinhloral swrfacens grastiouf 700 pm-thick
- which is a bearing netal is disposed in the slide
lubricaptdaydravhich iElempukedi cfatmiaturgaf polfiéifludodhylene (hereinafter
cyl i nder - shaped bearing nmenber. Mre specifically, the
referred 10! FCRHE) Opblpahitle (i rbsn 0 AK)] Gl diéin TRIGHEE (@arq? hd & HASRar
material '1's 1ron, wherein a coat |ayer as a |ubricant
o Lo ; . . _
agent, %ng ﬁﬂgi%héé ng %) b b LRy P E%é:rg.l 1&/ s&gg%?ﬁiééﬁrfé&k Rais

orned on t ner perip surface

an contlf) gcru:r‘g astr %‘fotg%ﬂ.g@“% gveéag)ezhe{%%a;sggc\?ﬁ?dgff .tlﬁ gé(ﬁi};?@g;??—ﬁ:ﬁﬂaﬂer,
ST NER LR T TN T

bush (25). [0074] The inner peripheral surface of the

- [0075] pas eByrirbeiod thegrrovigen|of B lebrigagian pait {7Q) Formedsin gl way as
surface-roughed by a chem cal conversion treatnent,

describgdiatovehesenivtheh dlse eylindri€al pert (20)gif thesdide Rush (26) aBi thedwbrication
Formed on the base material's inner peripheral surface

part (70) slideagivattach@bhearwitile beingl estpoded am tefligarent, thiei ate dbde to keep
conposed of a m xture of polytetrafl uoroethyl ene

sliding 4d¥eiise e dtRér fof &f @ftfeattly RnAPefIEE) timel Yandwleodffitidst of
resin (PAI'), calciumfluoride (CaF2) as an antiwear

frictionagent , and al um num oxi de (A1203) as an antiwear
agent. Here, the surface roughness Ra is an contour

Emm@%ﬁ%grlfﬁﬁﬂmﬁrmﬁg?ht Ra specified by JI'S

reinaiter, is nmeant by the term
"surf agce.roughness Ra. is the, J arit ti.Cc ave .
10076] 151" GrAE ISP By exapingep Saeted & it BFFich Sy it OiEis
d 'b%ggb” cation part (70) formed in the way as described
eStnbehove, even when the cylindrical part (26) of the
slide bush (25) and the lubrication part (70) slide
[0077] agaiHitingmemben feapingsonpopisippywhich seutain fipqride ap g ppfiwear
they are able to keep sliding against each other for
agent haye lewtcoeffisionty affyjciper wish respeat itertheanctal andwre spkfipringhidability,
of friction.
but they provide poor wear resistance when the base or partner material is a material of the

- iron family. In view of this, the inventors of the present invention examined whether the
wear resistance and the slidability of a coat layer formed of a sliding member forming
composition in the base material surface of a sliding member are improved if a fluoride and
an antiwear particle having a Mohs hardness of greater than 5 are contained as antiwear
agents in the sliding member forming composition.

[0078] In the examination, PTFE was used as a fluororesin and PAI was used as a
binder. In addition, as a fluoride serving as an antiwear agent, CaF, or strontium fluoride

(hereinafter referred to as SrF,) was used, and AlyOs having a Mohs hardness of 9 was used as



EXAM NATI ON OF THE SLI DE PORTION [0076] In the
fol | owi ng, the exam nationl®onducted on the
| ubrication part (70) is described. [0077] Sliding
menber form ng conpositions which contain fluoride as
.an antjwear  agent have |ow coefficients of fri c&,i on
an antiygarparisiseayving HMohehsrdness o grgaisr Bag fpe gy 1 the sliding member
slidability, but they provide poor wear resistance )
forminghempasitéonh BEEE 65 prosant tnean arequart P20 percent atmeass.df Algs prasent in
iron famly. In view of this, the inventors of the
an amopfitesf&0tperderey inass, endit: neal cohenhef the betiwes agent is 20 percent by
resi stance and the slidability of a coat |ayer forned
mass, 288 eRarSinhGbRGvere BhaTucl-a WHilRGnaka dRAs pés iathd dorifRitloasH the
material surface of a sliding nenber are inproved if a
antiwea&lagg{t.i de and an antiwear particle having a Mhs
ardness of greater than 5 are contai ned as anti wear

[0079] f‘gg rd Shefifalll ffel %?%éf&@%r{g%ﬁ%@&ufgg‘gﬂggbg{pgﬁﬁms having
L fl esin and P bi .
B N S T

CaF2 or strontiumfluoride herej nafter ref erredgj{so
Samplegy cepting, 4348 apgwenr agae. 20ly G3Fnand by aLoMOSitinRrgiRes of
: 9 was used as 16 an antiwear particle having a Mbs
PTFE/RefCate s520560/30)e aSemptenB nosainphath GaF2ehé AdQsdinddagdnber
form ng conposition, PTFE is present in an anount of
compostiforpetic ofiPTEE/PrH4SaF,A4 04 s 2068465t  iSampdnC anntains both B> and
: percent by mass, and the total content of the antiwear

AlLO3 an@&ad a bEmBSkifal 206 f PYFEMAIASIFAAL 08 xal0/6G1 5/6ns Nokyr that
conducted whil e nmaki ng changes in the conposition of

Samplel BendaNEANRBMpREE Per 1004 by Meight SPaRIffuoeatdiM (i) BDO parts by

types of sliding nenber form ng conpositions having

v 4100 PRI o, s S

antiwe anﬁ%nfei wear agent, only CaF2 and has a conposition
UWeat Bf5H6 of  PTFE/ PAI/ CaF2 = 20/ 60/ 20). Sanpl e B cont ai ns
bot h_CaF2 and .A1203 and has a,.conpositiqgn ratiq of
[0080] poy (PR AR NREIORS WEr RGP ok R PR o Jeurpa st fhe
' . both SrF2 and A1203 and has a,  cqonposition rati o, of
refrigermtpy ifpgtratedpy Figyred. wersgropdueiey 5 RN ewahuged as refrigerant.  As

lubricating oil, etheral oil was used. In the first place, a bearing (100) composed of an iron
material was used. The inner peripheral surface of the base material of the bearing (100)
was subjected, by chemical conversion using manganese phosphate, to a surface roughening
treatment of Ra 3.7 pm.  Then, a coat layer (101) of a sliding member forming composition
formed of a respective sample was applied, as a lubrigant layer having a thickness of about
100 pm, onto the inner peripheral surface of the base material of the bearing (100). The coat
layer (101) was formed as follows. That is, after application of the sliding member forming
composition, the coat layer (101) was subjected to burning and then to surface polishing.
[0081] Next, in a pressure container (105), a shaft (102) composed of SUJ2 (JIS G4805-

1990) was passed completely through the bearing (100), and the shaft (102) was rotated at a



Sanpl es B and C each conprise per 100 parts by wei ght
of the fluororesin (i) 3001?Jarts by weight of the
bi nder, (ii) 75 parts by weight of the fluoride, and
(iii) 25 parts by weight of the antiwear particle.

0080] How t he exam nations. were conduct.ed i Y
predete[é@ameégsa%eal; Yo aidition, peale SORcHplR SunpbARg @é?ftaﬁ?r,an@gbmaﬂng oil
~ illustrated in Figure 2, were conducted. R410A was
mixture§etinasratiof §3 gEY)dmthe baaring (19P) Gemiagpnésiner () aiman ¢ |
was used. In the first place, a bearing (100) conposed
supplying part (104 nthe mekiard ialthsasnpressdr (1D wanreoveyed fgplvecalhtion. In
surface of the base material of the bearing (100) was

the testSthejsB8¢ §ited by theRBawt g-l@h) Wﬁﬁ‘f@ﬁ&&t@ﬁ theShaatngEIPRRRS 8m/s, and the
phosphate, to a surface roughening treatnent of Ra

bearingX1 60 wasT &M stid@A by %%)?ﬁaé:go%g%f)a 1844 &€ SMpditd theBRERES (100) and

orm ng conposi tion a respective sanpl e was

was helggfgt %n?edll S m‘?h%%ﬁ[)eir,ﬁﬁg Lmlof})(tg bt %XIJ el%ohg' B$ aec%ﬁt l%gr?rﬁ é101)

_ e i nner peripher S ce o
of the t%%% %trf%élgtrsl?%lplﬁg favetglegce qn?ﬁea?%ci/\@gh %%Cg&)t???&g‘%#io aatting lt}iae\{re\;vear

. application of the slidjng.ne r formng
resistancenpinsadditinn. theicgetkigignt Péf?l@ltmle E@%ﬂ% e@@&?‘%@f’ ggatilgyers (101)
burning and then to surface polishing. [0081] Next,
of the thige diffarend slidiag sepmber ferming oBypositions apd theishaft ( Bgthe

of SUJ2 (JI'S (4805- 1990) was passed conpletely
rotationt dfithel giimft @02)owt dhd prgdgtditined spedd phaemshsfred.( 102) was
rotated at a 17 predeterm ned speed. |In addition,
[0082] whi | BigfuerTétohwyg rédufte by ihegowanaletsts gethapdftipetant. ¢ dthe agoait of
m xture (volunme ratio: 65 : 35) to the bearing (100)
wear uridefifng by Fakpld & wHidiPeontathPastdh AithweaSaRRt YD TaPaist22 um. The
(1%1311, ?he m xture in the corrpressorag(é?OS) i'avvaszz-l :

'momtr&%&é?glg&ﬁr cgei{esbﬁr'gat&iﬂe@ﬁi\ﬂﬁch !:ﬂﬁaih@ﬁoﬁﬁ%‘tz ahdALR;1i68 pm. The

spee 102) wth respect to the bearing

. e
ammount gt ey W ey SMBIL Lo s b AROS s 3. These
arin 0) ,a s held far one hour. Thereafter
test resl i e and € afiPutne My oA, vkl Sl ana
of the three different sanples were conpared with each

are Supgqidp Wegr registepefat i ng their wear resistance. In
addition, the coefficient of friction () between each

[0083] of tIneaddisign, thayeefEicienpal)fricien (el Sapple 4ihieh eqptains as an
sliding nmenber form ng conpositions and the shaft

antiweaf a8t odlyr Cafy is 6.602.r ol ¢coffificiénttof drighmf(u) o SanplatB whish
predet er mi ned speed was neasur ed.

contains both CaF; and Al,O3 is 0.0007. The coefficient of friction (u) of Sample C which

contains both SrF, and Al,O5 is 0.0008. These test resuits show that, even for the case of

- Samples B and C whose fluoride content in the antiwear agent is less than that of Sample A,
the solid lubricity of the fluoride is displayed and the coefficient of friction is inhibited from
increasing.
[0084] As can be obviously seen from the above results, by formation of a coat layer of
Sample B or C which contains, as antiwear agent, fluoride and Al,O; on the base material

surface of a sliding member in an lubricant cil-employing refrigerant, it becomes possible to



[0082] Figure 3 shows results of the journal tests in
the refrigerant. The anouni®of wear undergone by
Sanpl e A which contains as an antiwear agent only CaF2
is 22 m The anmount of wear undergone by Sanple B
whi ch contains hoth CaF2 and, A1203 is m The ., apount
reduce ghe JRpent OhWERAHH MBI VS YRIT ESIStaRRS- Hn@éﬁlﬁlann%a%?w gpEs
. and A12A83 is 2 m These test results show that
which @:taihess aBtiwnal agentphothiflvioride andidh0d displayt eAcBat slisldenetformance
| ess wear and are superior in wear resistance. [0083]
becausé of theitiléw aoeffitizat cffeitfion iandslidihg t4n st meintaileddor Bagmpeeods of
A which contains as an antiwear agent only CaF2 is
time. 0.002. The coefficient of friction () of Sanple B
whi ch contains both CaF2 and A1203 is 0.0007. The

coef f
oo A Bici 6 g e DL i

_ compo% 18 wif ch Do % ha%ﬁl%l% T aggn’% bo%ﬁ%loﬁée al%da XPOFC%@ %ﬁ:h has a

udr e con I Wear

at of t he the flu
ComPO%IEOIHf@&O?@‘@LEZE@ﬁE 004 DA oL g, it
inhibited from increasin O 84] As. can be obviously
material s@gacey Sieelen “@Bbxﬁélswé%w%ssp Fgd femwh@rbthe §pseprggeper material
| ayer of Sanple B or C which contains, as antiwear
is a mategiehef the iron Fimidy. arld viere 0Bthism atchat liwes Baving 8 cpaposition ratio of
surface of a sliding nenber in an |ubricant
PTFE/RATCaiyA b9 n@0M661 ISV Y izrfamhed o1t thb éoerpsriphesd istifacetad thieB
reduce the anount of wear and inprove wear resistance.

lubricafiéh gdtl{70).0n, Sanples B and C which contain, as
anti wear agent, both fluoride and A1203 di spl ay

OTHERXERIHGDIMIINEE performance because of their |ow
coefficient of friction, and sliding can be maintained

[0086] | f Of Jrﬂé‘ﬁxdﬂ%ﬁ@ BerHorminB ! & S%Qgﬁégf%%h ?%Eﬁl'ﬁg%‘i} AROY &1 the

f or mat coat I ng

above-cin QAL CONROS #a': Phythlel, cont ﬁ%@%ﬁ%}mﬁ%qﬁii&%wl5/5.
.PTE F . 15/ 5
oo AT T S B AP EATRAR

resistance. is displayed even when the base or partner

300 parkelyeweight, (iithe ﬂﬁam%er IS presgit in 9@ amoypt el nayts by pejghagr(iil)
this, a coat |layer having a conposition ratio of

Al;Os is present in an amount of 25 parts by weight. However, the composition ratio of the

sliding member forming composition of the present invention is not limited to the aforesaid
numeric value. That is to say, any composition ratio suffices if the solid lubricity of PTFE,
the solid lubricity of fluoride as an antiwear agent, the excellent mechanical strength of
aluminum oxide, and the bond strength of PAI as a binder are all displayed. More
specifically, any sliding member forming composition suffices if, relative to 100 parts by
weight of PTFE, (1) PAI is present in an amount of ﬁot less than 100 parts by weight nor more
than 500 parts by weight, (ii) fluoride is present in an amount of not less than 50 parts by
weight nor more than 200 parts by weight, and (iii) Al;O3 is present in an amount of not less

than I part by weight nor more than 100 parts by weight.



PTFE/ PAI / CaF2/ Al 203 = 20/60/15/5 is formed on the

i nner peripheral surface offthe |ubrication part

(70). OTHER EMBCDI MENTS [ 0086] The sliding nmember

form ng conposition of each of Sanples B and Cin the

above-descri bed enbodi nent has a conposition ratio:
[0087]pTrE Paddition, in the/ahawodeseribay) ajodinent. Cake andiak: 4o gl as

relative to 100 parts by weight of PTFE, (i) PAl is
fluoridpr eHeweverymagneampufivorite, R0 exaaple smby beveseghas flupiidy. tHe

fluoride is present in an anmount of 75 parts by
fluorideef thetpresamdn(¢rtion is Ak 2dtddo [iiess Qnbrides. ain additicti, irothe 2bove-

parts by wei ght. However, the conposition ratio of the

describel lefbBEMERIRELOf RAMENS: HOBERShL ﬂa@ﬁbl@ﬁa\‘?iﬁ%am&ﬁ%dness of
invention is not limted to the aforesai numeric

. 9 . . . | .
S A e e R e
: . f. fl uori S, af_antjwear ent, the excel|lent.
oxide o3 et ok 48 AR e B By ek o R SR PR SR ehe
strength of PAl as _a binder are all displayed. Mre
presems‘ﬂ‘éeé’it]gflésa]i“?t)}fmlwo&qsﬂP‘Pfﬁp er forning conmposition
' suffices if, relative to 100 parts by _wejght of PTFE, .
(0088} (i) Puthermors @s@ﬁtab@w@ﬁscrabﬁ@mb@mﬁmthpébgmg REEbED forming
parts by weight nor nore than 500 parts by weight,
compogitipr) isfrhixed wad dns typread dhiorile aschomentypa of aftiweat particks. t Hawever,
50 parts by weight nor nore than 200 parts by weight,
it sufficen df the Blidindd28det ormirgs@nipositioaoaiainsat leaft ane tor esstypes of
than 1 part by weight nor nore than 100 parts by

fluoridéting dihe od fhord 985 df dnfiv@gthdriicles. Forlekanploome SHESE ettt
enbodi nent, CaF2 and SrFZ2 are used as | uori de.

forminé‘@ﬁﬁ%!&itiorﬁﬁﬂf‘ @ﬁtbﬁﬁ}(éﬂl&oﬂﬁ&ﬁe 2h@ BN ATNaRicléTie BE midsES pes of

as fluoride.” The l'uoride of the present i'nvention i
N ) I
antivedddhcrh B sd1Pt WBRER ol ol Sy P Pl bdbud Which are
-antiwear. particle having.a bs hardn of r.eat er .
superiof e Rhich{itrnfn’y dpad HB8S oAb s P 8 Goe thei
. uch as, oxide, (e£.9., zirconium oxide and silicon
solid IUESZ?We‘jndaTHEChéP}CIS’ﬁ%\g’?nEﬁhtri de may be used. The antiwear
particle of the_ present invention is not |[imted to
[0089] t hesnd @ Bugresin tefrdbpraethenerhesauorppropilene copolymer resin

: above-descri bed enbodi nent, the sliding nenber formng
and other resins may be used in addition to PTFE. The fluororesin of the present invention

is not limited to these fluororesins. In addition, by virtue of the use of PAI as binder, the
properties of PAL such as excellent impact resistance and high hardness, become available,
thereby improving the impact resistance and wear resistance of the solid member forming

| composition. It should, however, be noted that other than PAI may be used as binder. For
example, polyamide resin et cetera having the same properties as PAIl may be used. The
binder of the present invention is not limited to these binders.

{0090] In the above-described embodiment, the lubrication part (70) which is a bearing
metal is provided in the slide portion of the cylindrical part (26) of the slide bush (25) and the

~ projected part (53) of the orbiting scroll (50).  Alternatively, it may be arranged such that,



conposition is mxed with one type of fluoride and one
type of antiwear particle.2However, it suffices if
the sliding nmenber form ng conposition contains at
Ieast one or nore types of fluorides and one or nore
pes.of antiwear particles. For exanple, the S|Idln%
Wlthouh@i%@ron Hfsherbenging sl $TO; the corkipdricghmasisupfses ef the projected part
fluoride and anti wear partcheL one or nore types of
(53) of dlet prheing sarydn(S8) isavifeng-rouglicned by diredtcheraival eomersionrar@ coat
types of antiwear agents which are superior in
layer, complosed «fad slidinganeghberdorntiagpompbsiten hatings canpasition rafio
effectively displaying their solid lubricity and
accordiiB ¢h e boVe-8édcERE EnbdBR8R] PARE/P AdATokideAs @S+ BO/60/15/5, is
tetrafl uoroet hyl ene- hexaf | uoropropyl ene copol ynmer

formed @3hPro g?éatsjﬁ?fﬁcé e?uﬂﬁ?ﬁ'ﬁﬁe BEmYy 86 atrBn 2AYhEH @At $he coat layer

PTFE. T IuororeS|n 0 € present 1 nvention I's not

is d1rechlfy rﬂnﬁg % (gnothé S%g en Ba?rl.grgérc@%if ﬁﬂerbyﬂg&iljléal gﬂ% fo\f tslfﬁe bush

UEe"6f proper

excel | ent res nd hi SS,
COM I Bt thet”rf?sﬁ g 3&%‘@‘%{1&3&1‘%"%6&2?5) a4 Separate
resi stance, and mear resi stance qof the SO|Id menber
part, th?TSPYrP?@m iShipe shanpfagturing sgwaltfe c@tiom gigbeast redielioot e
hat ot her than PAl nmay be used as blnder For
[0091] exans additinn, therslidimgmeenber forming eompositianhpvitize epaposition ratio:
properties as PAl may be used. The binder of the
PTFE/RAléhantdel Ay@n+ 204601 1S/ Mexn Hei applieditot ahdribaethbishdtepastion of the
[0090] In the above-described enbodi nent, the
cylindricBlogdre@6) efnthpalide HukB)25)ind fhé rofectrddatti(83) cfebabrbiting scroll
provided in the slide portion of the cylindrical part

(50). P&@xaﬁffplé g Sldedercbldsbe &ﬁgﬁlc@lﬁ}j céeﬁﬁl aPkidk @ati&d oP fliding

the orbiting scrol ternatively, it
' of
membeft:wmg e a?sglﬁg%qng%g?&?%‘;ﬁgkﬁmggm %lr iC a}l?é}ﬂ)ﬁlg ?ﬂl(gﬁ rface

o2 5 RS0 S RO o e
0 a

orbiting @paiL{stp St %ga@&@%gmer SV hce ot HPRSRS ey PA1) S st he

according to the above-descri bed enbodi nen
upper syrfgee/ab Ay Pldham vrg (48p o 3T herelores gmay) b arraglgefi Bichebpt groat layer,
the roughened surface. Furthernore, it may_ be arranged
compossd ef 2 shding nesnbes formiing eampasitian haying acomnosisionantia:he
outer peripheral surface of the cylindrical part (26)
PTFE/Pe{l/ftuoeidslAlge; HA8160/162% )s fofined on Herlewer surfabe of thatogstingreide
need for providing the lubrication part (70) as a
flat platé @RA(SL )eof the orbiting scroll (50). In addition, the coat layer may be formed all

over the orbiting scroll (50).

[0093] Since the opposing surfaces of the orbiting and fixed scrolls (50, 60) slide against
each other, it may be arranged such that a coat layer, composed of a sliding member forming
composition having a composition ratio: PTFE/PAl/fluoride/Al, 05 = 20/60/15/5, is formed on
the orbiting-side wrap (52) of the orbiting scroll (50), i.e., the inner wrap surface (55), outer
wrap surface (54) and top surface of the orbiting-side wrap (52). In addition, the coat layer

may be formed on surfaces of the fixed-side wrap (63) of the fixed scroll (60) opposite to the



part, thereby acconplishing manufacturing
sinplification and cost red#uction. [0091] In addition,
the sliding nmenber form ng conposition having a
conposition ratio: PTFE/ PAI/fluoride/ A1203 =
.. 20/ 60/15/5 can_be applied to other than the slide

orbitingygrell 19).dfe- ttheeinnes wianguriacs (6Ahontef 29 Brlace (65 qngdop surface
bush (25) and the projected part (53) of the orbiting

of the feredeoide wibp (§3). FOhisehanforeimprhesshareabbildy isthaopposing surfaces
obt ai ned by coating a wide variety of sliding nenbers

of the otbiting kliefisdd rdlG (BB 009 Aonmesny, e mgidility oftheflwdimachige of
applications. [0092] Mre specifically, the | ower

the presedt fodeRicAl sekvify & Dédnhesset d8mbtatdpl ate part (51) of
the orbiting scroll (50) slides against the upper

( |
00913 S04y B CHORIE AR e PO BESigA 1 i
side ﬂaﬁ%ﬁ%ﬁgﬁﬁ&?@%ﬁg ?%ﬁﬂ%rﬁt pojtﬁgbg ?ﬁ%edhe%ﬁg?p% ar(fcg{fl%%%heeg pgifr o?keys

osi ti .atio:. PTFE[ PAYf| uori A1203 = .
of the Jghagring (43) slide papini the BEePBRATS o ActoElipglyyhmay be
orbiting-side flat plate part (51) of the orbiting )
arranged spel that menat layer, sepesed i ashding gagmben Jarming Gomprositiginaying a
all over the orbiting scroll (50). [0093] Since the
compositppostiog Bil/P Ab8uonde/Ah€): 6v248Y/60/ hYyS aln doriried el the swidcs of the
(50, 60) slide against each other, it may be arranged
Oldhanstaah(43hat Aad,dn e dbayetesceibapanbodiniena tisd ortliting soeiti(so) is
formng conposition having a conposition ratio: '
placed, BGRAAL ] Hee (43) 26Bthe FRHAREMBET41). S HoWaves i9the case
the orbiting-side wap (52) of the orbiting scrol
where tﬁé&%ﬁldg s(%léodlrl) (tsg);g ;{T&%H, tﬂf(ﬁlglg zﬁ%@ﬂ;ﬁﬁg r%{%%ﬂl?:?éﬂde:{ thri¥ Béaring, on

surfac op surf t1 ng-side wap

the fmiéeﬁ‘f%?l}:’%@ﬂ%%%ﬂé%i‘% 3’3&@8‘%%%%1%{‘%’5%@%Ié“’?’??’é"d?‘g’m& |
. i 1 it .

since thg Gger SP#%C%’ it ﬁ%ﬁ%ﬁeirﬁ}g?%?ﬁ% 6 P Z%E&C%?’f F bk
plate pay{3L) o ertopes 1 GRLE R QELIABEy I 1 (he

opposi ng surfaces of the orbiting and fixed scrolls .
[0095] ( 50,Ing@dditiopsinihe enyedesaribed embpaimant.tthe wain shaft ppih i) is
machi ne of the present invention serving as a
supportetbhvip tlesotier bearingid2)\nad thy Boidzgaring (3d dihi¢hoact as Hade@adisam
ring (43) slides against the |ower surface of the
Howevea/ the g shafi shet @01 pinap bateproatet by ajourahl dagng mwhidhiing sliding
scroll (50). The main body and the other pair of keys
bearing. In such a case, a coat layer, composed of a sliding member forming composition

having a composition ratio: PTFE/PAI/fluoride/Al,05 = 20/60/15/5, is formed in the slide

portion of the main shaft part (21) and the bearing. In other words, the coat layer may be
formed on either the outer peripheral surface of the main shaft part (21) or the inner peripheral

surface of the bearing.

[0096] Additionally, in the above-described embodiment, the aforesaid coat layer,

composed of a slide member forming composition having a composition ratio:

PTFE/PAl/fluoride/Al,0; = 20/60/15/5, is formed in the sliding member of the scroll



of the O dhamring (43) slide against the frame nenber

(41). Accordingly, it may e arranged such that a

coat |ayer, conposed of a sliding nenber formng

conposition having a conposition ratio:

PTFE/ PAI/ fl uori de/ A120G3 = 20/60/15/5, is fornmed on_the
compresspr {HDe bBowekie, theicamarassar iy tl(e@;sen%entiqaﬂ ig pat limited to the

above-descri bed enbodi nent, the orbiting scroll (50)
scroll type.  pThe eatnpressooofjthe phese:dl iniveation Ay be4dy tymroficheptasseraised

menber (41). However, in the case where the orbiting
for fluié e6raplesi&h)) T fﬁh@&&dﬁ litdite @ tothe réfei gédadh arMotenger( tha )sliding

and a thrust bearing, on the frame nenber, the coat

membei' 8y ek R{J@@Mmtfﬁvefna&ﬁrﬁs%@ Bnlifke td#ﬂﬁ%hdi%g o aer of tﬁeft%n{aﬂégg&t
bear since the upper surface of the thrust

e R A 58 gL 0
L

por at roller pbearing (42) and the ball
mtatmgd@étls |° e(‘@sﬂc ddﬁa%g’i“’t‘é%n%qql%@%rt s. However, the
mai n shaft part (21) may be supported by a Journa
[0097] bearlnibe slisiediortion, ﬁwsalf@ra'ﬁaa@coaé &ayer sgmppsedai@rslide mgaber 5
coat |ayer, conposed of a sliding nenber formng
fonning:cnnpmrsitioindlaving awonyosition npws PTFBA Aldvcwide/Al,O3 = 20/60/15/5,
PTFE/ PAI/ fl uori de/ A120G3 = 20/60/15/5, is fornmed in the
may be $brinthd onfdthet @@ oFftwb Reenitrirnwhich klidpagainst 2dch airat ok beth of them.
bearing. In other words, the coat |ayer may be forned

[0098] ON &htaB&ikioh e %9 QF sﬁﬁdeﬁbﬁg]ﬂhlr@thé B n@tertd) & MRilitnited to the
shaft part (21) or the inner perlpheral surface of

chemicdl Q@n@ﬂgfé %??tgkgp 9615y gﬁ%ﬁhﬂb o\ﬂﬁ’i dvin H& ds such as sandblast

bove enbo or esal coat | ayer,

treatmelgt r%%ﬁ%% &gxln %d f:?I %ﬁdﬁgﬁ’%r@f{gﬁ ﬂl{gg% rﬁl?tgg)g%éfeﬁlncogegfsﬁg
20/ 60 d he sl rrb f
treatmel PR €135 HiapBgisELEOPY B} DRGRARIER. | RE® SURIIL LS of

t he present inyention is not i nited to the scrol

PhOSPh%t‘Eﬁpaé’d knrem chppicalsdBRyY BF UAe present i nvention may be
ype of conpressor used for fluid conpression.

[0099] Th e Iﬁ |add1@on,sthﬁ edat layer pEdhe shding mendier foyarnm ompsitis apy

the sliding nenber of the present invention is not
containd, imaddition © thévmagiricdinpgnent made up fof flheroresing bsksnrand Cells

sliding nenber of the present invention includes any
pigmentye/gh@arbds ak an gridiidl tolos, aad Dlhed edditive agents. The amount of

addition of the additive agent is set to such a level that the performance, such as the wear

resistance of a layer containing a sliding member forming composition and the adhesion to the

“base material, is not adversely affected. For example, carbon as an additive agent has to be

set in an amount of not more than 3 percent by mass of fluororesin, preferably not more than
1 percent by mass, and more preferably not more than 0.5 percent by mass.

[0100] In addition, the thickness of the coat layer of the sliding member forming
composition is preferably not less than 35 pm nor more than 120 pm. If the coat layer

thickness is less than 35 um, this leads to poor sliding performance. If the coat layer



part, e.g., a sliding nenber of the fluid nmachine
other than the conpressor #hd driving and rotating
parts of the vehicle and manufacturing equi pment.
[0097] In the slide portion, the aforesaid coat |ayer,
. conposed of a slide menber form ng conposition havinp

thicknegs @xsapstsst20iram, thigingeasesreastspALreeigply; {he Caalper hickness is hot
20/ 60/15/5, may be formed on either one of two

less thameS@tom soxmpretthe 1 Qfepmgetiensekingiito eantsiderasionibg flidgfperformance
them [0098] In addition, the way of

and theoostl addte thagthe voatdasen chilares Inoat Branalverage totkdeksyin etliet words,
the chem cal conversion treatnent. For exanpl e,

the coalVR§éQHsy koSN hARbhRkEnGY 6litsilie sediwhhast treatment may
be enployed. In addition, as an agent used in the

[0101] Chen cRbulg BEYSIES) fvevts, Bt IRMore @i @hbsNARNIIBRISHERR LY
phosphat e may be enpl oyed. For exanpl e, other

preferablB QR RABIS W hahhr& ROWR AP RTiGR % presenbRivEsesh, ith @BRtidA) or its
addition, the coat |ayer of the sliding nmenber formng
range of @FPIRE#SA.ON MAY contains, in addition to the mgjor
conmponent made up of fluororesin, binder, and CaF2,
I$¥RT7 A; n as an artificial color, and
INDUS(?; er %lol)glﬁtiigéglgggg?s. The anmount of addition of the
addi { | l; o) : s
(0102] CTeAG U 88 Bbsckibed B tof o e} irhbe bdifoqsition,
.containing a sli.di nmber . formng ¢ osi.tion and..
accordifiglb G Rissgrinvegtipn PR Sxoallen gy st R G RrE g s usef
at fected, For exanp]e, carpbon as an_ additjve agent has
25 8 R IBIOT SLATE MR CE N CBRITRDE Sl ng &qog%mcet?f,a-
mass of fluororesin, preferably not nore than 1 .
And, a gidingmember praxided it sieh a coptdaver and § fipisk maghine pravded with
: percent by mass. [0100] In addition, the thickness of
- such a sfidingooembérayensefiil, tepectivelyi asp shdinganembendndgs a fluid machine for
conposition is preferably not |less than 35 mnor nore
« air condifi@ers] 28hivles,| thadbive: tooRtet tagrar t hi ckness is | ess than
35 m this |leads to poor sliding performance. If the
- coat |ayer 23 thickness exceeds 120 m this increases
costs. Preferably, the coat |ayer thickness is not
| ess than 50 pm nor nore than 105 pm when taking into
consi deration the slide performance and the cost.
Note that the coat |ayer thickness here is an average
t hi ckness, in other words, the coat |ayer may |locally
have a thickness outside such a range.

P—



[0101] It should be noted, however, that the aforesaid
enbodi nents are essentiall%/4 pref erabl e exanpl es which
are not neant to limt the present invention, its
application, or its range of application. |NDUSTRI AL
APPLI CABI LI TY [0102] As has been descri bed above, the
CLAngﬁiding menber form ng conposition according to the
present invention displays excellent wear resistant
performance and is useful as a coat |ayer for sliding
menbers in air conditioners, vehicles, machine tools
WHARIS CHAIMED I8nd, a sliding nenber provided with such a
coat |ayer and a fluid machine provided with such a
sliding nenber are useful, respectively, as a sliding
menber and as a fluid machine for air conditioners,
. Adhi hi 1161 whRh & forméd corkpMide: WHAT 1S
1 Aé%%?%égﬁP%gq?ﬁﬁﬁggﬁig%ﬁg menber form ng con%%sition
mggﬁgnﬁaﬁﬁprned conprising: a fluororesin; a binder;
and two or’ nore types of antiwear agents. 2. The

sl i di nber form ng conposition of claiml wherein:
tﬁ@lﬁgcﬂr{gr esin is polytetrafluoroethylene; and the
bi nder is poly%nide-inide resin. 3. The sliding nmenber
f BY PG ORI BB CH 8P Si m 1 wherein: at | east one
of the two or nore types of antiwear agents is
2. The sliding srembgnfporening exmposiivot claiBdeVgeilhe two or nore
types of antiwear agents is an antiwear particle
htheithpreresib ispdiptetintemoghylgnesanér than 5. 4. The
slidi ng nmenber form ng conposition of claim3 wherein
r teddindee iS polfNidpamide Byin. wei ght of the fl uororesin:
3. The sliding member forming composition of claim 1 wherein:
at least one of the two or more types of antiwear agents is fluoride; and
at least another one of the two or more types of antiwear agents is an antiwear

- particle having a Mohs hardness of greater than 5.
4. The sliding member forming composition of claim 3 wherein relative to 100 parts by
weight of the fluororesin:

(i) the binder is present in an amount of not less than 100 parts by weight nor more
than 500 parts by weight;

(ii) the fluoride is present in an amount of not less than 50 parts by weight nor more
than 200 parts by weight; and

(iii) the antiwear particle is present in an amount of not less than 1 part by weight nor
more than 100 parts by weight.
5. The sliding member forming composition of claim 4 wherein relative to 100 parts by
weight of the fluororesin:

(i) the binder is present in an amount of 300 parts by weight;



(i) the binder is present in an anount of not |ess
than 100 parts by wei ght né® nore than 500 parts by
weight; (ii) the fluoride is present in an anount of
not | ess than 50 parts by weight nor nore than 200
parts by weight; and (iii) the antiwear particle is
plidkstafluprdels perenfin ap pMeBRt QteS Parth By Weightrandpy wei ght
nor nore than 100 parts by weight. 5. The sliding
ménid ghre dntimernparéderagbenbin apfaneduat of 25 pastsrbyi weightl at i ve
to 100 parts by weight of the fluororesin: (i) the

6. Theishdwg niesnlpr dsaihg compusitimmfriaimf3 8Bdeipart s by wei ght ;
25 (ii) the fluoride is present in an anount of 75
Pad stieatBirallt is AnMidvint blidé.he antiwear particle is
present in an anmount of 25 parts by weight. 6. The

. A . } i
7 ARG LD SRR MR EhY M o AR Bereof a

.Whi ch conprises a netal base material having on
COMIQgﬁgﬁgﬁ?%ace thereof a coat |ayer wherein: the coat

| gyer |s canposed of .a sl.iding.nmepber form ng. -

o Bioel B SS Bomassef o6 G d iR Foming (prisnpise: the sfiding
conpr.i sing: a fluororesin; a binder; and two or nore
membeg %@gngﬁommwtawm@mf 3 flugroresiyy adyindsrsAgdi@Ries mase types of

~ claim7 wherein: the fluororesin is
antiwegy@ggntat r af | uor oet hyl ene; and the binder is
pol yam de-im de resin. 9. The sliding nenber of claim
8. Th& skidieg eiembeatf ¢tleias? whesimf the two or nore types of
~antiwear agents is fluoride; and at |east another one

Othetfhiréresin O pdlpegafllikpedhdéngmhd wear agents is an
antiwear particle having a Mohs hardness of greater
t ﬂﬁ'biﬁ’der is polyamide-imide resin.
9. The sliding member of claim 7 wherein:
at least one of the two or more types of antiwear agents is fluoride; and
at least another one of the two or more types of antiwear agents is an antiwear
particle having a Mohs hardness of greater than 5.
10. The sliding member of claim 9 wherein relative to 100 parts by weight of the
fluororesin:
| (i) the binder is present in an amount of not less than 100 parts by weight nor more
than 500 parts by weight;
(ii) the fluoride is present in an amount of not less than 50 parts by weight nor more
than 200 parts by weight; and
(iii) the antiwear particle is present in an amount of not less than 1 part by weight nor
more than 100 parts by weight.

11. The sliding member of claim 10 wherein relative to 100 parts by weight of the

fluororesin:



10. The sliding nenber of cla|n19 wherein relative to
100 parts by weight of the 26§ | yor or esi n: (i) the

bi nder is present in an anmount of not |ess than 100
parts by wei ght nor nore than 500 parts by weight;

(i t.he fluorlde IS resen an _anouynt of not |ess
ﬁi@%ﬂ%ﬂ% et HARRORGP SRR AIESE0 par s by
melght and (iii) the antiwear particle is present in
afiDahe drerids is persentds gn apmauntof Jamerty by weighbtandor  nor e

than 100 parts by weight. 11. The sliding nenber of
c i) thektiwkar mirticle & pedeneintap at@Anpalf 25spdots byeieplit. of
the fluororesin: 26 (i) the binder is present in an

12. Theslidihg olemdPohdsibs? b¥etsti:ght ; (ii) the fluoride is
present in an anmount of 75 parts by weight; and (iii)

t iR ARWeueRtidaid dlghSubSoRdesent in an amount of 25
parts by weight. 12. The sliding member of claim?9

13. AVA{’ﬂﬁ fia 1{% ?«%1'1%121% medﬁgmpé gl\k;fe d\h%'n Ulﬁb @Hg‘% fiﬁgfnﬁgr I_Alg[])'[gpnsmg a
nenber se_nmateri al

a
metal bﬁ%?v‘?%"ge“%lﬁ”t"ﬁ’é e acsﬁéeaf&ﬁ ol MR whor e1 n:
t co | ayer is dLng nenber f
B 5581 Evssns Somessefl PEF AGinm O oA g e Slidfe
conprising: a fluororesin; a binder; and tmo or nore
membeg %@éﬂ%om@ﬂumm&@@ﬁt aflugupresp a binder;nddwnion g108¢ types of
. claim 13 wherein: the sliding nenber is a bearing
antiwearegdsds.. 15. The fluid machi ne of claim 14 wherein:
the fluororesin is polytetrafl uoroethylene; and the
14. Thd fivid machinealf\climndé-winareia: r esi n.
the sliding member is a bearing member.
15. The fluid machine of claim 14 wherein:
the fluororesin is polytetrafluoroethylene; and
the binder is polyamide-imide resin.
16. The fluid machine of claim 14 wherein:
at least one of the two or more types of antiwear agents is fluoride; and
at least another one of the two or more types of antiwear agents is an antiwear
particle having a Mohs hardness of greater than 5.
17. The fluid machine of claim 16 wherein relative to 100 parts by weight of the fluororesin:
(i) the binder is present in an amount of not less than 100 parts by weight nor more
than 500 parts by weight;
(i1) the fluoride is present in an amount of not less than 50 parts by weight nor more
than 200 parts by weight; and

(iii) the antiwear particle is present in an amount of not less than 1 part by weight nor

more than 100 parts by weight.



16. The fluid machine of claim 14 wherein: at |east
one of the two or nore types of antiwear agents is
fluoride; and at | east another one of the two or nore
types of antiwear agents is an antiwear particle
havi ng a_Mbs hardness of greater than

5. 17. Th .
18.  The oy mechinernd chimcl7avharaip relaiyedior 0P paxs by weight thelsle fluororesin:

parts by weight of the fluororesin: (i) the binder is
pfig Ssrhinden ispresemb inan apfounbof 30sparts hainveldd; parts by

wei ght nor nore than 500 parts by weight; (ii) the

f (zijche flaoridse ip pesatitin amadoueEd Ghtpans byekighgsadt han 50
parts by weight nor nore than 200 parts by weight;
a(igh) {Helahfiwb e adtidlé WREseRER tah @hRuhBo N 58%eR byivwei ght.

amount of not less than 1 part by weight nor nore

19. Tﬁ?ﬂﬁd%ﬁ%h r&FM£W1NﬁWH£&n:27 18. The fluid nmachi ne of
c 17

alm ereln relative to 100 parts by wei ght of
ot fl. aresin:. (i).the hinder is present in an
aﬁn%uaﬁtl%g#lpfg%d%graggh n&/unv\(/)exlq%%t; (ii) the fluoride is
present in an anount of 75 parts by weight; and (iii)
the antiwear particle is present in an anmount of 25
parts by weight. 19. The fluid machine of claim16
wherein: the antiwear particle is alum num oxide:



