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1 Description COVPOSI TI ON FOR SLI DI NG ELEMENT
SLI DI NG ELEMENT AND FLUI D MACHINE 5 Technical Field
[0001] This invention relatds to conpositions for use
in sliding elenents, sliding elenments and fluid
machi nes. 10 Background Art [0002] Most nmachi nes
currently used enploy sliding el enments, such as
bearings or pistons. SuRescHipsiondi ng el enent is
required to have not only necessary nechanica
strength but also slidability or wear resistance of
its surface. bOOOS Therefore, sone studi es have

convent i onal FOMERITION FOR JLIBINGHLEMENT, only 15

the slidability of the sliding elenent but also the
" wear resist3h N@@WWMH@IQNWI@Hace of

the sliding elenent a coating of a conposition for the
sliding el ement containing fluororesin or other

uitable resin as a main constituent. [0004] An

-Tbcg%ﬁﬁﬂﬁﬁﬁhf the solution studied to enhance the wear
si.st.ance is a ,conposition for sliding. el enent .

(00037 s BRE dRB LR UL &F 1POPOBTIARR OB A ARG GAmanis; siding

20 a .(see,. for exanple, Patent Docunent 1). The
ehn?BWﬁ%@Bﬁ?%ﬂmg%P&% sliding el ement contains 0.5 to 12%

by vol une of wear resistant agent having a Mbhs

hardness of 2.0 to 5.0 per 100% by vol une of

Bacf(ér%oixﬁr &i n to enhance the wear resistance of the
S df el ement.. Anong wear resistant agents having a

000 b5 888l o SypEE| SR R, gy v o
s 58 LD Al 8 SRR DG il st
but a;ébbélidﬁﬁﬁ?y JARERESEsthRE SRlts SipleCat i on No. 2000- 249063

[6003] Therefore, some studies have conventionally been conducted to enhance 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 sliding element containing
fluororesin or other suitable resin as a main constituent.

[0004] An example 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

agent (see, for example, Patent Document 1). The composition for a sliding 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
enhancga the wear resistance of the sliding element.

Patent Document 1: Published Japanese Patent Application No. 2000-249063
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Di scl osure of the Invention Problemto Be Sol ved by
the Invention [0005] However, the coating in Patent
Docunment | is used with a substrate nmade of an
alum nium all oy. Under severe sliding conditions where
the substrate or the counterpart is 5 nade of an
_iron-based material, calciumfluoride cannot
Disploswrsadith¢ Inventiolbi t i ts nechanical strength and
provi des poor wear resistance. [0006] The present
ProplegeiatBeotolveddysbevertte i n vi ew of the foregoi ng and,
therefore, its object is to provide a conposition for
10005]s| Hawisyere therpoptinghin/Paientddecaimenht istiedawith & sybsiate made of an
wear resistance, a sliding elenment including the )
alurpigingp #{loy-dinden severreslishingicangitions wesre the sabstrale erdhie cowpterpart is
and, a fluid machine with the sliding element. Means to
madsf\a8 i ebased Bratsra), Galgmim Auprides¢anaaieasessatlytgxbibit its mechanical
invention,is directed to a conposition for a sliding
strepgth #ae Providss PPV T¢SMICEr esi n, 100 to 500 parts by

igﬂ]gt, bot h .i ncl.usi ve, of a hinder ger 100 parts _15 .
l“"‘% PYPRiesTt iyeqtien hesshosn anslenn iy obthefareggingyand, therefore, its
bot h i nclusive, of calciumfluoride ﬁer:i%g%ﬂﬁyand

. wei ght, [
objegis © VI HRRASTHGF Gr g clPogmEievREC BTG A
ves Pt B et 5 TR Rebbigh 62 il cement s o
co A B e AR SRk U 11 wor 1 de per 100

parts by wei ght of fluororesin, the nechani cal
strength 20 of calciumfluoride can be used. As a
ven if the substrate or counterpart of a
Me‘%’??écjj‘lkgnﬁée %5%0 zﬁ?q enpl oyi ng the conposition of the
[()(ld72V .eﬁtﬂr&nasbgcft q)?%?e fﬂfverﬂﬂml itrs %%é&%& %j a %ﬁl%cr)#gﬁgrt\ It,;(grhaeslicﬁ\r/?gaer:lement
resistance’ o he” ConposiTion eénhancesy Furt hernore,

conShEENL6 SATRAPLISRIEORE ST, gk OERe! B e o

by \Jselti%l‘g :?gt Efoc?esti%lé‘x?d TRIBIRS pajrﬁ%\;e\ﬁ?iglp?, Eé'ﬂﬁ i@dlﬁ‘ﬁ/c{} %Jg calcium fluoride

e conposi tion ances

per ﬁidﬁ?@%?@ight%féﬂh&%rﬁmpositi on itsel f. [0009]

Furthermore, since the conposition contains not nore
[OOOFE ans QBHIREHd e Bst W) lsincd thefc R Rion %Bﬁit_aﬁlgtﬂuﬁﬂfr%én the solid

an 200 parts by weight of calciumfluoride per g
lubrieRY lefhdies. 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
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3 weight of fluororesin, the solid lubricity of
fluororesin is sufficiently exhibited. [0010] In view
of the foregoing, the conmposition of the invention has
bot h enhanced solid lubricity and enhanced nechani ca
strength, which enhances the wear resistance. [0011]
A second aspect of the invention is directed to the
weight b Slyproresin, dfe sohid Iftiricty of Slperresitbiswhicaintly tekkibited.
fluororesin is polytetrafluoroethylene and the binder
[0030d plol yigwi efethe |fgt¢€0m€sth¢ conii@dith ofctbe raemgon das fheth enhanced
second aspect, the coefficient of friction of the
soli¢ BrbpigHy endenhiagcedraenigrigal strregtbhyhith entaaecsahh el 1egistanes.
mechani cal_ strength. [0013] A third aspect of the
[001|1r}|v efvseeidiaspest peibe auvepbon helivsolep 6o theicompesition ef therfyst aspect,
second aspect, wherein the anmounts of the binder )
Wheﬁeﬁ%l theluorerssip |1wlyf§@afa}0éoesbsdelﬁamd§h%plndqros nelygmideaimeide resin,
100 arts by weig respecti vel per 100 parts by
g&?coaﬂmg [ty W&@%asppgom] co, @eernamﬁ érl%mt Hethe |gpingosition is
ect, sjnce the anount of- caIC|un1quor|de is 100
fedUﬁ%ff ilere Pfbapapg hemashrnicalsirer@h-ght of
f f]uororesin and

[001[3}1“%3&,5%%?%0 dbs g%‘%phglg;; %feitpﬁmfth%mnaeﬂ%}% ofydhe first or
secofl @ShthdRTerria BompHite ST She HEKgh e dRaE 115 Sgparts by
Wﬂ%%@?@i%%m@ﬁ Wiodty FeoRAETHaY- hehd OR pRAhY TP Lok T csin.

oo A 058 R O gl '%Bféféﬁlaﬁv%%ipﬂﬁé i 160 pars
oy 278y M SR VG Rt oB Sl Rk g and e
mecﬁ)imc%l 'H'?{:r?éoth %? t%?dtc u%%e ‘uPﬁgg chp% 381%5 nghﬂ) ec{Tﬁ:duﬁthennore since the

conposi I ng ef cOnt al
amot?u&tu ugzlre\elglhﬂer 11509%0t ﬁ%é 1S %g\?&%%togi\fthvﬁ S&E{ ,t?/\éigghﬁér%f by weight of
f . .
s BTy B BRI 5y, ‘%ﬁ‘??f A
stren@fh &4 tH@E(Qflﬁ@sﬁﬁbn 118, %tAﬁl‘é%é% Blistct easpect,
Since the coating of the conposition |d|ng

[0015’4 e e hurtts aﬁﬁ‘:ﬁﬂgfj N BRI i 8&&d 1d Iaeslﬁiﬁ%'éfeﬂeﬁt it Réhich a

|ng surfiace enhances the wear resistance.

coatih Q§r7ﬂ)m?ecf ohtiie 28PREd offa HRg 's‘ﬁlﬁﬁfhfté Ofhd ﬁledédaﬁﬁé qg th&tle of a
the sliding elenent of the fourth

composition for the sliding element containing fluororesin, 100 to 500 parts by weight,
both inclusive, of a binder per 100 parts by weight of fluoréresin and 70 to 200 parts by
weight, both inclusive, of caleium fluoride per 100 parts by weight of fluororesin,

[0016] According to the fourth aspect, 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] A fifth aspect of the invention is directed to the sliding element of the fourth
aspect, wherein the surface of the substrate is subjected to surface roughening.

[0018] According to the fifth aspect, the adhesion property of the substrate surface to the
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aspect, wherein the surface of the substrate is
subj ected to surface roughening. [0018] According to
the fifth aspect, the adhesi4n property of the
substrate surface to the 4 coating of the conposition
for the sliding elenment increases. [0019] A sixth
aspect of the invention is directed to the sliding
coatipeithe carfipesiigon fof the slidingetamentvreraeses. t he fl uororesin
i s polytetrafluoroethylene and the binder is
[00141 yAnsigid- aspastof thesnventisn [i9Gi263ted te dhentidingspauenticf the fifth
directed to the sliding elenment of the fifth aspect,
aspeshebétaint the fhearenginsis afolyteieafbionetdiylensdanshthei tinder is polyamide-
fluoride are 300 parts by weight and 100 parts by
%E@@ﬁt respectively, per 100 parts by weight of
fluororesin. [0021] In other words, the fourth aspect
[0030) " A sevqndlaspsctds direalpchip tae eliding ciemenhofdhe Sfth@apact.nherein the
is formed on the surface of a netal substrate, and the
amaygist plntie higdes candperdciom Hypside jayve AORmsststhyowerebk and 100 parts by
sliding.elenment of any one of the first to third
weight,yesnestivetyyien dPOpaes by weighofdluommpgnel enent of the

ft pect, the coating may he made of the
Oﬂ%lrrp@s? FloWordsy the %%hd@%ﬁ@ctewé@ﬁtedotp aaﬁydla&eﬂ@fthtﬁa which a

| first. to. third aspects. 22] ei ghth aspect
Coafrf}g\}ér‘ﬁ?rﬁrt?ﬂ Pt ReRtecRt & Bo FHAe REOHHRE T Ee of the

comBii Rt b AR e Y G o1 T | ‘%ﬂ"e dgé’t? more, in

o 0y FREPLER it Bohbd) B AR Yoo o
siaifg O P R iR ?Bleafgstft?gﬁ%%%?@lg? el gt bybéf'hg Lo

I f 0
[002&?0 f#\f e (ﬁ,%’(t)l}% e% ?dgénﬁveﬁéé% rl%ejldgract?%q? ﬁgﬁlréﬂld;ﬁjﬁéhme ngcqudmg a
Slldlﬁg Qﬁ‘eﬁ*en&%ﬁ&rh&ﬁaé &d%%n N H}Sxe 515 %ﬁr?ac%u({ff aﬁl%tall gul%sbr%?z‘]and the

I ne en ances he wear [resistance

coatlf%]g n g;taﬁe 3%? S&B%a?)sﬁttliﬁ]f%r ',t}[év aﬂgoéqerhé}t gbéﬁﬁ&%dﬂﬁﬁﬂgegi% 100 to 500

I ne

partsShy \% gﬁt %b MRALsibS cﬁah}ﬁﬂeﬁ‘ & ﬁjogdg?@hoyh @ﬁ%lf FRGRRES A% 70 to

to thé ninth aspect atin bstrate
200 5i)lxdftf; %‘Sfrew@fghth@o’cHQQEl'uﬁge, of calcium fluoride per 100 parts by weight of

fluororesin.

[0023] According to the eighth aspect, the coating on the substrate surface in the fluid
machine enhances the wear resistance.

[0024}] A ninth aspect of the invention is directed to the fluid machine of the eighth
aspect, wherein the sliding element is a bearing element.

[0025] According to the ninth aspect, the coating on the substrate surface of the bearing
element of the fluid machine enhances the wear resistance.

[0026] A tenth aspect of the invention is directed to the fluid machine of the ninth aspect,
wherein the fluororesin is polytetrafiuoroethylene and the binder is polyamide-imide resin.

[0027]  An eleventh aspect of the invention is directed to the fluid machine of the ninth
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'maygfrﬁ:h@dg Sofft’h_ﬁ %%)g{grgﬁitign fonIQ shﬁi%tgséférhé’n

el ement of the fluid machi ne enhances the wear
resi stance. 25 [0026] A tenth aspect of the invention
is directed to the fluid machi ne of the ninth aspect,
wherein the fluororesin is polytetrafl uoroethyl ene and
the binder is polyanide-inide resin. [0027] An
el eventh aspect of the invention is directed to the
aspédt.uvltbreindln areowtts oftke hindetrang calrgpme fluoridhaer 809 patteby weight and
amounts of the binder and cal ciumfluoride are 300
100parts by eighsi rgspectivedy, pe000eartsdybyeigidiod iffuproresin.
respectively, per 100 parts by weight of fluororesin. )
[0028]028] twalfilwesifech of hsciovengiont ik alireefe o itom fluisl waehiee ef the ninth
to the fluid machine of the ninth aspect, wherein the
aspesirwhesein e sunce obibe sehstrateds subfigcéask te gurfacesgrghsaimng.
roughening. 5 [0029] A thirteenth aspect of the
[003Hy eArthisieenth agpaceef e inntipristditgrigd he e fhad graching of the twelfth
twel fth aspect, wherein the fluororesinis . . )
aspgsh| Yherematheubrasereripl is ol deigaituseoativiens: agds thsobipdes igepolyamide-
. .imde resin. [0030] A fourteenth aspect of the
imide#g@EAt i on is directed to the fluid machine of the

twelfth aspect, wherein the anounts of the bipder and
[0030)) cpdnveegBr asaectaf thedpreniap isdiprptagdp dit iy achige pgghe bvelfih

parts hy wei ght, respectively, per 10Q parts. b i ght
AP Yieeroh Siecisnonnty oi0Ba pingrr rrelc u fideriad g 30p ghtq oy Welght and

aspect is.directed.to a fl uid, machi.ne .including a
100 2pftei Py, greteb arRE e -ReY 4P BB OXTgPtiod SREIREHY on ¢ he

100331 et hnectituibb et hanpielis GG af A QG heite i Tiling stiding
e iF b P o SRR U FREG L conin
s a5 R,EAS B FRTRC R0 e Ao
f t . . j -[.00 i -
ospe b S8l Rorploit 151 e Pl BRI iR Al BlC kS, the conting
¢! &bér{y%ﬁeyof tl}e first to third
ances. nore, sl nce the composition contalns

aqmﬁ&? | ess than 70 parts by weight of calciumfluoride
per 100 parts by weight of fluororesin, the nechanica

strength of calciumfluoride can be exhibited. As a
result, even if the substrate or

Effects of the Invention

[0032] Since the composition for a sliding element 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 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.
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counterpart of a sliding el ement enploying the
conposition of the invention is made of an iron-based
material, the wear resistansge of the conposition can
be enhanced. 25 [0033] Furthernore, since the
conposition contains not |ess than 100 parts by wei ght
of a binder per 100 parts by weight of fluororesin,
[0034]e Bumiiemoien sinea descanipsition dion@irstooe myird thef 5SA0hearts by weight
conposi tion, which enhances the strength of the entire
of acinpersandi mt. m@e thg02A) pats hheeight of calcivoe finomde per 100 parts by
conposition contains not nore than 500 parts by wei ght
weiglit of fivorpaesin, disatidtiubrivity of Hanro2ain gartessulfciewsiyghdhitated.
cal cium fluoride per 100 parts by weight of
[0033]uokoviesi of theHeregoinigd theutsmipsisitipnodl’ the unyestienihas bath pehanced
sufficiently exhibited32£0035] In view of the i
solid dutatsfy rigd enhenced mssbanicad stremeth,hwhich wemenagnch ke peptresistance

enhanced 5 solid lubricity and enhanced nechanica

of the iy EMMPAAHICBh can enhance the wear resistance of

the entire conposition. [0036] Furthernore, according
[0036) ¢ Frarthsemerse aceqrding  tot thp o S rteatdnend Humesstls aspects, the
he coefficient of friction of the conmposition itself .
coeffigient, e? %@@@@@é the preprasition jiselesan @ﬁﬁs%&eﬁg&ewh& further enhancing
nmechani fal strength. 10 [0037] Furthernore, according
the pgchapical firength. sevent h, el eventh and fourteenth '

) i 0 0 T T AT A T
e Rl G B TG S RGP0 B i or
ﬂuo%—’,l%%?deflé?/ﬂ]l%égﬂlygbfuggiﬁfg Wt %\%&r@n}géﬁtm&: Cepltglé%é@ct%??sgrte&%%. (;th Salcium
O A W

by ‘%@@%‘ With ?és%g&qg ﬁo@f aﬁg %gﬁ?%]?l%%iiﬁu%%re 1 did er%Sp%lgts’byt \Qgight of

resistance o e composition can

calefl ?liuﬁri&p B0 %68ker LOO %?l%]angéj Eﬁe{?@ﬁ&%ﬁsﬁeﬁ%ﬁ?&fi{h@%ogr&g%ﬁ%n. As a

aspect, since the coatrng ONposi

resuft Othe W%Er &Efsﬁh@@oﬁ%@ BRYE cbﬁgf)ﬁﬁgﬁgan% éi?ﬁﬁ)é %fﬂg%?gélﬁ . gf

the su strate, t wear resistance of

08 EB D SEAADCE: (s i OSORUEAIS iposin
for (RO SIMIRS cleRRfr {si (BBn&SEh Bk sttifceSde (HE BebsBhRMBRwear 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.

[0039] Furthermore, according to the fifth and twelfth aspects, the adhesion property of
the substrate surface to the coating of the composition for the sliding element increases,
which provides an excellent slidability.

[0040] Furthermore, according to the eighth aspect, 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, according to the ninth aspect, the wear resistance of the bearing



10

15

20

25

[0039] Furthernore, according to the fifth and twelfth
aspects, the adhesion property of the substrate
surface to the coating of tfe conposition for the
sliding el ement increases, which provides an
excellent slidability. [0040] Furthernore, according
to the eighth aspect, the coating on the substrate
elenznt ¢nhagces2Berchy enlantingithe relishiliveoldhtbersing fupdionear
resi stance, which provides increased reliability of
the fluid machine itself. [0041] Furthernore,
_according to the ninth aspect, the wear resistance of
Brief Res¢rapiiomef the Dufagikgst enhances, thereby enhancing the
reliability of the bearing function. Brief )
[0042% s dFigetli] Higves 1 ihe crossratotigaal oM of apeiol. compressefiacgoriing to an
IS, a cross-sectional view of a scroll conpressor
embgdizsnlipkige inyeghon.5 enbodi ment of the invention. [Fig.
2] Figure 2 is a schemati¢ diagramillustrating a dry
j oulhig 2bEigpseyis @sshematicpdiggram jillystegtipga gry ngala? BeArpe test.
showing the rel ati ons petween the copstituent ) ]
f r actiBoRkligare Tisrdalle showias s relptiops ?Wge%ﬁ@rféﬁfﬁfa?m fractions
their.me?rzggﬁpst nce. 18 Expl anation of Reference
of cqpRpsttigns foraypultys element apfl oot §88¥FCeo5 5| i de bush
26 cylindrical part of the slide bush 50 novable
scroll 15 53 extension of the novable scroll 70
ubricatjan part Best Mde for Carrying Qut the
Expﬂ?ﬁ@%%ﬁ?ﬂ%ﬁﬁmﬁéf’éi nafter, an enmbodi ment of the
m04$Ev tionr 'LI b% described in detail with 20
f erenc®? ?ﬂ@jﬁpﬁmﬁngs. [ 0045] As shown in Figure
éérgﬁrluﬁghqﬁgyine according to this enbodinent is a

26  cylindrical part of the slide bush
50 movable scroll
53 extension of the _movabie scroll

70  lubrication part

Best Mode for Carrying Out the Invention
[0044]  Hereinafter, an embodiment of the invention will be described in detail 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 fluid.
[0046] <<Overall Structure of Scroll Compressor>>

The scroll compressor (10) is conﬁgured 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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conpressor (10). The scroll conpressor (10) is
di sposed in a refrigerant circuit for a refrigeration
system and used to conpress 8gas refrigerant which is a
fluid. [0046] <<Overall Structure of Scrol
Conpressor>> 25 The scroll conpressor (10) is
configured to be of so-called fully enclosed type.
an efistricmeivl (359 eng r essipresgi G inecinmi sno &4) svhichsiradispdskll in order from
formed in the shape of a vertically elongated,
bottewp| tondiep. cBie, casingt (HHt alsorvataimera vEhiallpsixtapd{ngliirive shaft (20)
contains a |lower bearing unit (30), 8 an electric
provigedothere86) and a conpression mechani sm (40) which are
di sposed in order from bottomto top. The casing (11)
[0047] s oTheointesion of thevassing bl iy pertitionell figmdop e bsthanh by @Xed scroll
provi ded therein. [0047] The interior of the casing
(60)( af1the cpnppaession] werbanismoth0).opne of st interidsyspacesi ofetéie casmg (11)

scroll 5 (60) of the cogpre55|on nechanlsn1é
_abo‘@r the éxadngceqd] &O)w@‘@é@s offirstrebambel (13) @nd )the sy @ebMethe fixed
fixed scroll (6 provides a first chanber (12) and

Scro{liﬁ@o)ditfﬁ‘élfleso@eﬁw thentbex€3)- scrol | (60) provi des a
13). [0048] A suction pipe

cond chanher s is
| (00485, A suctied Bipe( ds mefnterl do ¢heshosly qfithy casipe IslacTh%wchon pipe

p opens, i.ntq the second chanber (13) .in
(14) %@Pﬁgmm% segong; 5éId) E’eth(sl@fmgs(ulo‘&n‘i}ﬁﬁh@% pige (15) is

moufll%@)t CRCHES 506 of i Yoorie (L1t RS pire Iohdreshingthe st
%;IZ)QQ%Q% 208, and an eccentric part (23). The
lﬂﬂ“éL- &f?ls}wﬁﬁ%@ﬁ%%%trﬁ%mésﬁﬁﬁié’&i } S B Epoentic par
eccen Ic@%g?? r(nf %?%h@fglﬁ %ﬁ’ﬁalﬂrﬁ&’ %?)(ZES P’F%E‘%S 4 shape
o 8 FLINES, AR N bl BBt o
extedR! ok Qh:{‘g)lptesn H%JQ ofal'ﬂg ﬂa%ge@r?gsfﬁe ec%g ntp%};%}i%)\/\ffaagg?ﬁhape of a

respect e axis o In spin

1'01]11&- QSI%HE\&% ?Pa %léﬁ%ﬁ% r%r%&ne(l){rﬂ%}lethg ?ﬂa;frﬁ eﬁﬁ&%&:’. ](6}2391):‘1 11@ %%%Q§ eccentric
mth?@s%@é’t%%f@ d0ar md Bl Bhepidl © (21) 1s supported

hrough a rol

[0050] 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 roller
bearing (42) to the frame member (41). The flange (22) and the eccentric part (23) of the
drive shaft (20) 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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20 bearing (42) to the frame nenber (41). The flange
(22) and the eccentric part (23) of the drive shaft
(20) is located in the second chanber (13) above the
frame menber (41). [0051] A slide bush (25) is nounted
to the drive shaft (20). The slide bush (25) includes
a cylindrical part (26) and a bal ance wei ght (27) and

Furih§rmitrs P@s eskvebeahige thid stgports thEenaireGsiedlb (21T ¢fahé drive shaft
(23) of the drive shaft (20) is rotatably inserted in

(20} theougy laivatvegalg @&yt (26) of 25 the slide bush (25).
[ 0052] The | ower bearing unit (30) is located within
[003%e Aacinpurah @M Es nolBleditd thdRwee d8irig (il §30).The: didyeinp (33)
bearing unit (30) is fixed to the frame nenber (41) by
engageb dith thd Bywer nd biithe Rigiveehaf (20N eTHemigpunned3) gdriveh by the drive
(30) supports the nmain spindle (21) of the drive shaft

shaft Z80) tohsuokiglp rafripatakort@hadcnmuladihy. in [tbO b3ftorArvfahd cqmimg(11). The

(33) is nmounted to the |ower bearing unit (30). The
refrigietatqriiipsucBE) up ey degeb punp [(33)He fidbthesughradchahnd! Hernded meide the
shaft (20). The oil punp (33) is driven by the drive
drive sbafa(20) ¢2®)the corspreksiapmedfanisge@@.or oi | accunul ati ng.
in the bottomof the casing (11). The refrigerator oil
[005)c kEge elpctby nidier @5) inslindes 6 3Bifori (36) awl 4 hotew@T).alhe stator (36) 1s
channel forned inside the drive shaft (20) as to the
ﬁxed,dngﬂb@swﬂnthtrdcwgrbesrmg 10} (340343 frome medngisr (410 byshebolt (32).
(35) includes a stator (36) and a rotor (37). The
Thegetar 6Y7) (3@yed; te thef myiagpindlsy@l hefrtheidrive shadt RBer beari ng
unit (30), to the franme nenber (41) by the bolt
[005§d> Theemgngr (1EBor nosver ifsasldis raovmied 'F@a‘ihﬂ bogy wd|tlee 9323193 @d). The
the drive shaft (20). [0055] A termnal (16) for
eI} Enopret ieshinglpor (LTl henesitc (hotyt (FeS Ted with

term nal IS covered wth a termnal box (17). The
elec@'}céiﬁwqré‘“ﬁﬁglbﬂle(‘wnq §1%ed with electric power
[OO%E §-{°g§e ég]@g?%ﬁ%ﬁeﬁhg‘gggcon;:i;:Jgtnu{rgcg;m sm

g S A ATEIE ot e
e BSR40 bt Sher TS AIEAE B, e BT Dprsin
mccganlsrg I240) is configured into a so-called asymmetric scroll design.
[0057] The movable scroll (50) includes a movable plate (51), a movable wrap (52) and
an extension (53). The movable 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).
[0058] The movable wrap (52) stands up from the top surface of the movable plate (51)

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.
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[0057] The novable scroll (50) includes a novable
plate (51), a novable wap (52) and an extension
(53). The novable plate (51)ois forned in the shape of
a thickish disc. The 20 extension (53) is integrally
formed with the novable plate (51) to extend fromthe
bott om surface of the novable plate (51). Furthernore,
[0059]e Tkt ensaldn s¢DB)(50)sis Idixpaseeidorsilib Staaret mainbyr (4ihwithehe Oldham
center of the novable plate (51). The cylindrical part
ring( @8) imdrpoded tisdrétabewdrns Th¢ OfJhaisring (3@ it edmedwithitive pairs of keys.
extension (53). In other words, the novable scroll
Ond &Dtheitwo @agagfReystufdhg Oldhaterisg (4% cbgade Wilibjheanovabée plate (51)
eccentric part (23) of the drive shaft (20). 25 [0058

- andTthe remaiainlgepair @ikelys 2)gageanidls thepfrime manhter (D). Jhe frméib]e scroll

of the novable plate (51) and is integrally formed ]
(50)ivthich feenmmegeabbe the etcentfis part (BB ofitheadliee shafip(205 2y resgricted in
formed in the shape of a spiral wall having a i
terngoofsptation beiitglakis byGhe POHBA] rimthed 3y bidily eyeotrpudidip diiye shaft
di sposed on the frane nenber (41) with the O dham
(20). i Fys( #g) Oldhrer ring &48)t ¢rar disist e dlre mpivablel s¢rdin{30) rgpd the frame
(43) is formed with two pairs of keys. One of the two
merpbgr{$l)of keys of the O dhamring (43) engage with the
novabl e pl ate 5(%&)a and the remaining pair of ke

1006 gagbe fived semll (FPkinelienBdief p3te (Fhe ariNraBIEDdEsbfd a brim
A ied s oSS E b £ES FILG SRR Bt or e
~_rotation on its axis by the O dhamring %}%) to biﬂlyfl .

fixedplate 461 imaPRTRBEIMATLY €941 4p the 1oy diamgigs of fiferappgrLh). The brim

e b P LI 38t g L o e

T Ut b CIERE T W.
o EBE S A B 5 L0
o OB s R AT, B R b
s By SR 8 L B bRl {170

0 st 16 L b 8By ot
43000 by SRR FARET S DGRt s
a spiral wall having a constant height and has a length of approximately three helical turns.
[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 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 fixed

plate (61) has a discharge port (67) formed in the vicinity of the volute center of the fixed
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casing (11) into the first chanber (12) and the second
chanmber (13). [0061] The fixed wap (63) stands up
fromthe bottom surface of the fixed plate (61) and
is integrally formed with the fixed plate (61). The
fixed wap (63) is formed in the shape of a spira
wal | having a constant height and has a | ength of
wrap[p68)0Thedischated poie €6 lasalinbuginthe ARd[1462¢1)Amdi apess into the
wap face (64) and an outer wap face (65) of the
ﬁmﬁdﬁﬁ@eMmap (63), which are both side faces thereof,
slide respectively on an outer wap face (54) and an
[0063)neTheveapll f @aepréssdy) (10 dfhhisnexedilimenyr BpdigERed imhihe hefrigerant
are both side faces thereof. The bottom surface of
circtilhefof i x edfrideadter. (B9 ,refrigerant acitvoitt oparhtasn dn( 66Yyapton e¢amgfression
fromwhich the fixed wap (63) does not extend,
refrigkfation cpele bl eireuldtifig oedrigdrattibenathwaighe Diwring tes@)eratiphethe scroll
top 25 surface of the novable plate (51), i.e., a land
compEBjort(h8) euks favoprestire gat fuériganard ficen wn apapof8a) cdmpresses it and
not extend, slides on the end face of the fixed wap
feeds ©8) higpreshioe gos wfrigdrantiobleéted byl compr¢seivy thiaerds a condenser.
di scharge port (67) fornmed in the vicinity of the
[0064d| uPWden dlnet sarolbtompressor X&) it Hrivan.ahe cpBydricghpart (26) of the slide
di scharge port (67) passes through the fixed plate
busk @6) shdes aptbasxiension (FB offthe svetna el FA2n ﬂ{m%é?dlmem the
The scroll conpressor (1 %@of this enmbodinment_ is
slidigg qysets ésd proyidedewith 14 ilefuicatien peftr @) sevgig as a bearing metal. The
refrigerator. The refrigerant circuit operates j
lubr;‘pgg@} p@'@,ﬁ?&aé%g bepsingsleragnt pé gylindrigal séx;xgq: @nc‘%lso a shdmg element in
circulating refrigeran er et hr ough. Dur.i
Whl‘“cbp@? g@l?sgﬁtegllsﬁga@ecg%]rpn @Bé]ﬂ}eegg)@pate %@}ergl%lpggry is prov1ded with a

| ow pressur

CO&tE’c&n&?ﬂé‘%é@ o b Toves GG e %F@rr%%?téﬁﬁﬁﬁéﬁ ¢ 3Bling element. The

innc SHec he 1DERAPE e DF BRREa) Tiih ot RbEeaR s, slides on the
Li lid bush

outef E%rjp%rx aﬁtﬁe e%hrtfﬁ Le%%ﬁ%??%ﬁh% 5 § h?ﬂ% Sovant

' [006%@ Oir‘lbevig\gxéﬁa%: 1?1ﬂet: his n;%fgg{ qgnfuggg};fgloﬁ%rts de{/lg %ér@f;gﬁbéected to

surf%cl%elj’ﬁg%ﬁ%n%fg 9{// lco;{égfz&smﬁ YR 4}111‘136% 49 ﬂa@@%tsm(fz&) fduglhﬁ%sg%ar 5197 pm.

I cal ape an so a sl

Thef, L% ﬁ{g&{gza{fp gllye :of; Hg#rto%r&zﬂaﬁt TRt ﬁm’ thidkR e@ ff\'?m.h%lﬁcp gﬁ e substrate

eri phery provi

surf%cg.rarptﬂag? l?rg(%iﬂ gbg'elaa a]hé' F'n;@rﬂfl ‘#ﬁ%‘?‘r fd:}fﬁag Sifhg Rlement containing
polyamide-imide resin (hereinafter, referred to as PAI), polytetrafluoroethylene
(hereinafter, referred to as PTFE) and calcium fluoride (hereinafler, referred to as CakF2) 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 ro.ughness 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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i nner surface of the lubrication part (70) provided
with the lubricant |ayer slides on the 15 outer
peri phery of the cylindricakzpart (26) of the slide
bush (25). [0065] The substrate inner periphery of the
| ubrication part (70) is first subjected to surface
rougheni ng by conversion treatnent to have a surface
relatiosl ghewel Silika 20108 .cdeffivieniTheftictian fora vagribng dyereveh while being
approximately 100 mthickness is forned on the
expsitliss tatrefrigatant.ace. The lubricant [ayer is nade of a
conposition for a sliding el enment containing 20
[00¢| yenStdéy bfibkiding @aitr> (hereinafter, referred to as
PAl'), polytetrafluoroethylene (hereinafter, referred
t 0 adex@ldddscaptibreialgtien of & ktudy ndde Oh ¢heelubadation part (70).
referred to as CaF2) as a wear resistant agent. Note
[0068)at The reentpositisnr frace slolimgh rebssenRacamalniogt €sotohssin has a low
arithnetic nean height Ra of the surface profile, as
coeffieienh efifriatiod v t1BeBG1 a2 81 exetlllsat slidabibity onlewtalibpt exirbits a poor
bel ow, the expression of "surface roughness Ra" _
weaf nedistaace to thesubstiaihoreeduntenpramadsohispnyhase@Ranaderial nBaer¢lare, the
JI'S. [0066] The placenment of the lubrication part (70)
Invensars ngudied ahasher peawctrtbe wepgbresistanpe ofciliei peptingamade of the
part (26) of the slide bush (25) and the lubrication
compgsition 7oy atBidingnelemeat oo the isdacepof ihe gliding elesneap dncreased by
other at |ow coefficient of friction for a very |ong
changipgthe ganfeninfl calidevhign isdhpoeudesigantiigentef r i ger ant .
0067‘%%«& udy of Sliding Part>> Next, a description
(0069 Theestudy wis dpasieybiisies SAFEms 2 flypiosesiy apd pév tas @7bipder and

5.[0068] The ¢ osition for_a slidi.ng el enent 5
changing the FPRigot Phioher @stﬁna CHROSI LT 2 SAME; (TR figpm 10 to 20% by
friction V\Aé&g) nmet al . and an excellent slidability on
|

weight pagd thepto B vee- hoor wear resistance to the

100 ernepialipn e THPLREEags fu BiPRAER Gomgpanet Spiples for o
s R e S ESATSE P pycars oo
sy B ST o 5500 e S04 R 55550

uorore
in Figure 2. First, three bearings (100) made of iron substrates were employed as sliding

| [007[f1?06ﬂle J@Fﬁ%ﬁ‘%@%@&g@;&g P\%c gc;ﬁhggo dE E@%oﬁﬁaﬁbeaﬁng test as shown

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
ilave a surface roughness Ra of 3.7 pm. Then, different coatings (101) of the three kinds of
compositions for a sliding element were formed as approximately 100 pm-thick lubricant
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 then
polishing the substrate surfaces,

[0072] Next, a shaﬁ (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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changi ng the content of CaF2 in the conposition for a
sliding element from10 to 20% by weight and then to

50% by weight. [0070] Specifjcally, the study was nade

by using three conposition sanples for a 15 sliding

el enent of different conposition ratios: Sanple A of

PTFE/ PAI | CaF2 = 30/60/10; Sanple B of PTFE/ PAl/CaF2 =

spec@UfGRé 2t @02) SRR RaSh@(100Y Wat Réjt/aCaPZ m/skinl 2a¢ibBearing (100)

[0071] The way of study was carried out according to a

wasAhéd] 08 heRl foP @A hoBgwit 3tload of DAWMMPA imposgd tieerébn. Fhestiter, the
three bearings (100) nade of iron substrates were

weaf PRl s086 o f8achl df dhdebatigg LaredifiBreancbuiusitionk ifoxdr slitdlg element was
i nner surfaces of the substrates of the bearings (100)

evalWete@ b theasjpahe detansolnt af eacheugigniNog: fhyt the tasewss carried out
treat nent using manganese phosphate to have a surface

in tHeQugbsjper WRahait ady libftatibhei) bativédnethe shafc82) arghth¢ bedring (100).
of the three kinds of conpositions for a sliding

[0073} enEigtirev sl visothaeesutts ofi her dryijoanel heati@d testt Hiecwear amounts of
| ubricant layers on the different bearing substrates.

the Thee sanplengeeré 16 Mllaves: e¢hé ovaae dntoynappISpinple Aheontaihingel 0% by
ki nds of conpositions to the bearing substrates, then

weightlof iGaFRgvashi) pmb sher wtarsimandt vh8ampRB sohtainimm g0y weight of
substrate surfaces, [0072] Next, a shaft (102) nade of

Cal' S 4.5 puprdd e wearkin® et 808amol(l corisinings 24 &y weightoof CaF2
each of the bearings (100) and rotated at a constant

was 28 |poc i Thy redults shewv thas Sampledd kasi agi exgellent wepiagsisigrce: he
shaft (102) on the bearing (1100) was kept at 1.57 ms

[0074hd Aschetidentifrn thoahoveiasiltsi seearding th iy epppdignhoyguple B
with a load of 0.41 MPa imosed thereon. Thereafter,

containéng Heparty by weigice GaF2anbity 2 small oper iamganpn the atmosphere

. different caonpositions for a sliding el emen )
witheyth puatehficaiion@ils R adgitione thie 8¥0SHAS ﬂ’&fnﬁlé‘;%&\q%ﬁmen‘f is firmly

coating. Note that the test s cartied out 5 in.th
bondackriss SHorcaatiag RG(be SATPHBPR Cat 1165 U REoEESEn OpiRg To surface

ol 0002 M PSEein (1000 LSO LS 2 hr co
i S 2L 52 o R TR R3S, L |0
0B R S RENER SR eI e e
mad\ég)g% c%nn}f)ggl%iog ffor%ﬁg?llicﬁng,cr: e]%?n%%?ﬁewi&ga ?Li)%(ﬁﬁyAIy\@AE@rgorrﬂfosition 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 coating
having a PTFE/PAI/CaF2 composition ratio of 20/60/20 is formed on the inner periphery
of the lubrication part (70).
[0076] (Other Embodiments)

Composition Sample B for a sliding element according to the above embodiment
has a PTFE/PAI/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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10 was 20 m The results show that Sanple B has an
excel | ent wear resistance. [0074] As is evident from
the above results, accordingsto this enbodi nent,
Sanple B containing 20 parts by wei ght of CaF2
exhibits a small wear anount in the atnosphere

W t hout any lubrication oil. In addition, the

[007Y bSHb%_eeﬁfhet\afq%lgl dggﬂtgggiﬁsh SARNGS I8 chinpBlidon Beegdhif®element

t he coating of osition for the sliding el enent

acc@Mindo R BYENRASs At InHARS fhdbovd BeIdRb Ak the Jliathesdlédém@an use
el enent exhibits an excellent slidability and in turn

the &I h{mlcﬂx? F PTFBCAnd thelint@hadicdl %Weﬂ?ﬁfoffl(wf@rﬁndothe composition is
friction for a long tinme. [0075] If, thus, the sliding

firnfly BRI b RA] SeréiRglab ABiddef. BpdciiRallyt, $t WSS i€ tifddnasition for
and nmade of a conposition for the sliding el enent

a sHiad elgmentadebdify (CGAEInRative Sbithi@s PITFE, 000 @b 580/p8f¢ BY weight,
it can exhibit an excellent wear resistance even if

botH Melusive ST [Eped !l 00 Fmsa@ Weght SRTRE arids7Onte de0 @hrtaby weight, both
i ron-based material. Therefore, in this enbodinent, a
inclaged, iofiCaFD pwi 109 @Rurt® bl /et bCAFPECONposi tion rati o of
20/ 60/ 20 is fornmed on the inner periphery of the
[0078] br Flzatoresingd appli¢ably) . to[ @/ Ghvéifiohe indhindeodinnemidgjon to PTFE,
Conposition Sanple B for a sliding el enent according
polyteraflerciolemedrdzofiiarembpyl2he bl TiEE AL 2GaE@ limited to these
conposition ratio of 20/60/20, nanmely, contains PTFE

resiBO0hparse f AL anei tjhdereihies fer inf@ot waistasch gndvsicghiesistance of

PTFE and 100 parts by wei ght of CaF2 per 100 parts by
the eomiyisitionffoPd Biding dempa0irRTiuskitiwestiding ¢l¢menisag kise properties of PAJ,
conposition ratio of the conposition for a_ sliding
an exceltaph timpad ciesistangs ang @ tigh hardnesisoHoweverobinders; mgw%hie to the
. the above so long as _the sliding elenment can use the
investipn dndledsy iin pddition (PPAE poipamide Teskshbalies pimilar Prepericgfbut are
CaF2 and the conpositionis firmy bound by PAI
not kmitod kthese matsiigldler . Specifically, it will suffice if
t he conposition for 5 a sliding elenent according. to.
[0079)e Indheabovsremebadimemsthpighricatigmpart (M es ayided gy 2 bearing metal
ht bot h_incl usiv

betiigh Jhe ‘BHRGIPE PaTcLIPb OF S0 8AG AP S (5] ARe GR(SHBER (53) of the

movia&(élsgrsoillv(%l}).ﬂow%'é% i s%eradlo(%%r(?valsrigg oP M‘levl\&iargcrz]i%iog fpal‘E[) PI:(E ‘serving as a

bearing metal, the cylindrical inner surface of the extension (53) of the movable scroll (50)
may be roughened by direcily subjecting it to conversion treatment and a coating made of
composition Sample B for a sliding element according to the above emquiment 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 (50) but can be coated on

various types of sliding eléments 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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[0078] Fluororesins applicable to the invention

include, in addition to PTFE,

pol yt et raf | uor oet hyl ene- hexgf | uor opr opyl ene copol ymer

resin but are not limted to these 10 resins. The use

of PAlI as a binder enhances the inpact resistance and

wear resistance of the conposition for a sliding
(50)%1@{5@ Nén BRCEYSSEbE 6f ttdi fgmelmerabdr @) and ehe iplemt irgwg (43).

of PAlI, an excellent inpact resistance and a high
Thehdo@Ng Sﬁatln@qﬂﬁié&ff colippdass SanpleiR: i lasslitmgt dhenent according to the

invention include, in addition to PAI, polyam de
aboVeesbBsdifani may S Mrhd oprthpbsitdre sutfade cftbe mowable iphate €d) of the

to these materials. 15 [0074] In the above enbodi nent,
movabR depdll (SOt Aldingtivety, (iE0Joating prag\Hedormadsom theeatirmguface of the

metal between the cylindrical part (26) of the slide
movabkhscfalB)50nNd t he extension (53) of the novable

scroll (50). However, instead of provision of the

| [0082)br Attatnbthvelpasdrice (‘[Hé)x)noszf!ﬂe/mgll ¢30) and Bediiadgorodl (@) slideent their

cylindrical inner surface of the extension (53) of the

opposedafabes sereath offef)a coaingmarde ufhemesitipnd¥arere 1B for a sliding

subjecting it to conversion treatnent and a coating

 elenmmt| ecafrdiag te drpalzive icorbodarmpl e teoforrmed ph dhmgm@n wrapnface (35),

according to the above enbodi nent nay be ‘

the diteewrdpyfaon (1) end threcendsfaes ef teghovehls @;ape(ﬁ%) @fﬁhe ygavable scroll
Al ternatively, the coating may be formed directly o

(50X Adtermatively plbe p@ﬁmgyn@f bg fﬁ»@me@/ ph ihergrpasedplases of 2 figd wrap (63)
the slide bush (25). 0080] The conpgsition Sanpl e

of thieofixed serolt(6) tethamayabie ewp |($ﬂ;} @ tdnagovap face (64), the outer
enbodi nent is not applied only to the slidin .§ %&

wané@qne@ﬁ)an@twmmcp o thedred e (G- Thes: 3bs Spiiy 6%9@& of the

and the extension (53) f) t he noyabl e scroll gt
movsEle ectnl KS0% a8 &t ghred sl Ip () B oNod) el Properties] which

el enents_fQr various purposes to provide the sane
enhaneegiiedeligbyy E}N?Sé‘g]ly, t he bottom surface of

o RS L B s
oSS RSO b SRS Gy P
(ARt 18t P APV SRR Wl PO S
e A 45 S0
the é?d%}:lm ring (43). In the above embodiment, the movable scroll (50) is disposed on the
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 (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 spindle (21) is supported through

“the roller bearing (42) and the ball bearing (31) serving as sliding parts, the main spindle

(21) may be supported through journal bearings serving as sliding bearings. In this case, a
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[0082] Alternatively, since the novable scroll (50)
and the fixed scroll (60) slide at their opposed
faces on each other, a coatisng made of conposition
Sanple B for a sliding elenent according to the above
enbodi nrent may be fornmed on the inner wap face (55),
the outer wap face (54) and the end face of the
coat{fRv Alalie offcdmpb&Adn Ganiphe Brfurabishdisg rejrthert (acca@jng to the above
Al'ternatively, the coating may be fornmed on the
embORRRSE thayaeforatd bhehé shdidg warp b¢E3n thy makrespinded21) and the
scroll (60) to the novable scroll (50), i.e., the )
bearifp3eIn whapwbaletheGbiting ey dst brmed/\pap?ﬁ geter peipheghgf the main
the end face of the fixed wap (63). Thus, the opposed
spinflRA@$) Gfthé m@er piphbiyef serhobdarig80) and the fixed scroll
(60) enhance their sealing properties, which enhances._ .
[0085he Inethé aliveietybodimdrier cutipg ewseof campeg@sfample B for a sliding
Furthernore, the A dhamring (43) slides _on the bottqgm
elenst haoading td fhe aboveathbodimkat e fomeEy orthe sidipg glamept m the scroll
scroll (50), while the body and_ the other keY of tge be of
com@tesbarti ). klpweydi3 Yhestangmessonistiios lippigddo thsnisepl! ppg)and may be o

Therefore, a coating nmade of conposjtijon Sanpl.e.B far
any dysé itlit mgmpressesne fhg@ommgmp& gﬁ% b ﬂ@?rgg’a‘ieﬁetﬁt refrigerant.
may be formed on the surface of the O dhaln r.iaq (t432>' din
Furthernidre, sidingeelemprisliopaonding fp dhepyemion &g 1t (inyited Yo jthose use
di sposed on the 20 franme nenber, (41). with the O EQ%@seinany

 comprasgpré.Apecifiqaldy. shidisa clamentscuding o) the IHE L RAY

_scroll (50) is disposed on_the, fra menber (41) with. .
fluid mackonethether thay CPMBIESHRHOLMORT iy i BAGSy éﬂ‘% ras?glg‘a units or

t her ebet ween, the boftom surface of the novable plate
rotaiizg pargfingvghiclesgy BBPWACEABE FPREFTSS] | des on the top

00 B Bl 5 R B OES % 17 e
the thrust bearing. 25 [00841..Alth i

e oo R e o AR LMo B on e
th || er. bear, 42 | : 31

orel LR SHoBE AR Gl SR bl barhom (91

1o, SHREREDE, LEHRD A OB MBS Rhog  grvcrin

Lti L. )
trea R R A T o e o S Pl con b
ey TRELHES ol BT SPLAGRdrPddae kfidt HRERAIOGRnganese

( F Wor e coating may be formed on the outer
pho?p%%{eogl%rc}fhequh&b%a@ bPknown chemical agents can be employed.

[0088] The coating of the composition for a sliding element may contain, in addition to

* the main component 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 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 ﬂ.uororesin, preferably not larger than 1% by mass thereof and more

preferably not larger than 0.5% by mass thereof.
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spindle (21) or the inner periphery of each bearing. 5
[0085] In the above enbodi nent, a coating made of
conposition Sanple B for a s$yiding elenent according
to the above enbodinent is fornmed on the sliding
element in the scroll conpressor (10). However, the
conpressor is not limted to the scroll type and nay
[008% OThe an¥khospeoft Bt cEAMPr 65385 cambbtition forird RHANAr €lement is
the fluid is not limted to refrigerant. Furthernore,
prefetabli B pel @eDd snnbedridilagve. df tie thickeesy isasmadice themt 35 pm, the
limted to those used in 10 conpressors. Specifically,
slidhlgl phirftgmeh@TeNdis RCaaédbragdt If thbehichiestis dargemthahel20 pm, the
those in any fluid machines other than conpressors or
prodietiee dodt aniyl B¢ ildgingThaefose, Hucbnsiderationy ef ispdcss @f the sliding
rotating parts in vehicles or manufacturing
perfeppaicataud else cdsf)@xSThidknedsarfmhagpating dapriefegabipde pof to 105 pm both
conposition Sanple B for a sliding elenment according
inclisivé. Nota klew ¢hearefenelicara theothicdkhess i itk captipgris matihes representative
© coating may be fornmed on one 15 of two el enents
of tied inctrapg thiekwaess et the ceatiiy mahlkmcally hdvstthickhess¢sysher than the above
el enments. [0087] The nethod for surface rougheni ng of
rangehe substrate is not limted to conversion treatnent
and various known surface rougheni ng processes, such
[00%Y sknt Hiahdhd abovec ambbdimentyd oyesely ilvetrative nincpdtuggand is not
~ used for conversion treatnment is not limted to
intepdadgatiagbthe shepsptrnlications apd bey ofgho spwaias or known
chem cal agents can be enployed. 20 [0088] The coati ng
of the conposition for a sliding el enent may contain,
in addition to the main conponent conposed of
Indastyiel Applitabiliy bi nder and CaF2, a pignment serving as a
col orant, such as carbon, or . other aﬂgjtiées. The

[00%HdouAs dssoriredi 19 {ass thescarapesitityfar? stigmeaelement aecpriipg to the
i 1 B SRR SR YRS B iPfpe o v
siaB GRS Prvais Al SOLEoreeerm SRS Ba Bt o, the
sl efspeh PRl Bt C4aiSe B e AFLRELTRC e P sigpent ae
wsefhf0F SR e n B By el e, BR e Ob Gy i G dpaitoners

ess the coating of the conposition for a

vebigfHs A EREREE ol ©
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preferably 35 gmto 120 gmboth inclusive. If the
thickness is smaller than 35 pm the sliding
performance m ght be deterig§ated. If the thickness is
| arger than 120 gm the production cost will be high.
Therefore, in consideration of aspects of the sliding
5 performance and the cost, the thickness of the
coating is preferably 50 gmufgs 105 gm both incl usive.
Note that the reference to the thickness of the
coating is nade as representative of the average
t hi ckness but the coating may | ocally have thicknesses

1. AOt8iBpositianfol Belidig ¢Rmend BeRainin@ FRkorblh e100hats00Rearts by weight,
above enbodinment 1's nerely illustrative in nature and

both tnchBive, 302 ibitiden ged] d00pdrisrByt wéibht SRR oresRPANdCHL {002 parts by
and use of the invention. Industrial Applicability

- weifR0B5kh ibusihes 6f ¢dadmTmokide pert 100 e PO Midignof flosrotesin.

sliding el ement according to the invention has
excel l ent wear resistance and, therefore, is useful
for a coating for various 15 sliding elenents in
2. Thacompssitadn foe anlidibg elkatest ofuddincl,eheatid machi ne tool s.
Furthernore, the sliding elenent including the coating
andihe Hlmofdresinismathetrefluordethytidne, &id di ng el enent are
useful as a sliding elenment and a fluid nmachi ne,
r esthe birideelsypolyamidaimidasesai.r condi ti oners, vehicles
and machine tools. 18 Cdains 1. A conposition for a
sliding el enment containing fluororesin, 100 to 500
parts by weight, both inclusive, of a binder per 100
3. Tpacompopjtianeiog hslidibg eleawnbefedaim hrvhereinittee 2o0uninet the hynder and
5 weight, both inclusive, of calciumfluoride per 100
calcpun dlyotide arsi M pasts By werebt end A00 partyhe woghiowispecsivelyoper 100
a sliding elenent of claim11, wherein the fluororesin
paity By pisight ef flegrpigsinoet hyl ene, and the binder is
pol yam de-imde resin. 10 3. The conposition for a
sliding element of claim1, wherein the anounts of the

4. Ab isﬂ%gé elaerI]ltljent in which a coating is formed on the surface of a metal subsirate,
wherein 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.

5. The sliding element of claim 4, wherein the surface of the substrate is subjected to

surface roughening.

6. The sliding element of claim 5, wherein
the fluororesin is polytetrafluoroethylene, and

the binder is polyamide-imide resin.
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calciumfluoride are 300 parts by weight and 100 parts
by wei ght, respectively, per 100 parts by wei ght of
fluororesin. 15 4. A slidinggelenment in which a
coating is forned on the surface of a netal substrate,
wherein the coating is made of a conposition for the
sliding el ement containing fluororesin, 100 to 500

7. TRE L&D ¥1ARING bE claild0b hwhéinUhé MBoumt ofitHel Hiske: af€ caltdh fluoride
parts by weight of Tluororesin and 70 to 200 parts by

are 980 ?MS bPRetiht Aed YR yots 18f weight ratpedtiveny, Eéﬁlﬂlﬁparﬂsﬂﬂf weight of
parts by weight of fluororesin. 20 5. The sliding

fluogdresigNt of claim 4, wherein the surface of the
substrate is subjected to surface roughening. 6. The
sliding element of claim5, wherein 25 the fluororesin
i s polytetrafl uoroethylene, and the binder is

8. Apfrhianidiarel iftldéing @$lifing kfement inMtRickla dbiatige &l fermed omfhe surface
claim5, wherein the anounts of the binder and cal ci um

of afthéetar subbetrater whe38Q thatdaingYs watdgbf a @amipdHtopforttse dyding element
wei ght, respectively, per 100 parts by wei ght of

confalnigy fin@siesin, H0Bto F0f pants by veetdtitieth iclusiiengf abintérdiend00 paits
el ement in which a coating is formed on the surface

by wediglit ofdhuatorssibatd 20 & 20thparaiby weights bathiingusise, mdaelcoin Huoride
conposition for the sliding elenent containing

per 10Quparrigsiveightl@@ubmr&d® parts by wei ght, both
i nclusive, of a binder per 100 parts by weight of
fluororesin and 70 to 200 parts by wei ght, both
i nclusive, of calciumfluoride per 100 parts b

9. Theflgidtmadhirid afcladme’ iwhereinthe sliding etanand isrraledaring elgment.
claim8, wherein the sliding elenent is a bearing
element. 10. The fluid nmachine of claim9, wherein

the fluororesin is polytetrafl uoroethylene, and
10. The fluid machine of claim 9, wherein -

the fluororesin is polytetrafluoroethylene, and

the binder is polyamide-imide resin.

"11. The fluid machine of claim 9, 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.

12. The fluid machine of claim 9, wherein the surface of thé substrate is subjected to

surface roughening.

13. The fluid machine of claim 12, wherein
the fluororesin is polytetrafluoroethylene, and

" the binder is polyamide-imide resin.




15 the binder is polyam de-imde resin. 11. The fluid
machi ne of claim9, wherein the anounts of the binder
and calciumfluoride are 399 parts by weight and 100
parts by weight, respectively, per 100 parts by wei ght
of fluororesin. 20 12. The fluid machine of claim9,
wherein the surface of the substrate is subjected to
14. $HE HarBmEQMENE 38 121 Fherbietht latictin FRE M Win@dr a6l @klIub? fluoride
wherein 25 the fluororesin is polytetrafl uoroethyl ene,
are 300 partd Ty Relp@ehind SOMP Weight)irébpedtBelyN pe200 Jefts bhheight of
fluld machi ne of claim 12, erein the anmounts of the
fluokdrBgdgr and cal cium fluoride are 300 parts by wei ght
and 100 parts by weight, respectively, per 100 parts
by wei ght of fluororesin. :




