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| FLU D MACHI NERY FI ELD OF THE | NVENTI ON [ 0001] Thi s
invention relates to neasures to inprove the
reliability of fluid machinery. 5 BACKGROUND ART

[ 0002] Fl uorocarbon resins, ﬁuch as PTFE

(pol ytetrafl uoroet hyl ene, ethylene tetrafluoride
resin), are materials conventZﬁﬁﬁkb_ known as havi ng
extrenely | ow coeffFE'iUéPtMAé# %Ql on. For exanpl e,
fl uorocarbon resins are enpl oyed in various 10

machi nery for the purpose of slide-resistance
reduction, lubrication-state inprovenent and- so on.

FIRIO0 @8t THY 1¢werglieoN Pat ent Document 1(*) discl oses a
scroll conpressor which is one type of fluid

[00FRENT PARY ;AL Bt £t (B IR RaSS G Ak itRdreligbifier oMefthi@ maahinery.
rust bearing of a novable scroll. Mire
specifically, in this scroll conpressor, a thrust
radi al bearing 15 shaped like a thin plate is placed
on a thrust abutnment of a closed housing. A slide
BAGCKGREWND ARE t hrust radial bearing that slides
relative to the novable scroll is coated with a PTFE
[00bZked sdliatodadom oasins, Feekt ass PTEGefpolenatiwogtipsng, ethylene
of lubricating oil to the thrust radial bearing is
tetrb@WRRIcakédiy), Hre coatarinlse donventivhalyt iknnwhs aprlpavinge cextremely Jow
the thrust radial bearing and to the novabl e scrol
coefoitiie dOhidiohUDFLF ARhpRA!MRGockkidn desiiseurd emplidi ingvarious
troubl e such as seizure etc. [0004] In addition, _
Pat ent cu ¥ dis - dagkk -§t£68 dnPtéBment and
Hmﬁgpﬁgab%yegggg%?éfﬂl H%%gﬁﬁgéﬁﬁﬁgmghﬁﬁﬁﬁﬁﬁﬁkieggﬂrface
of stationary and novable scrolls is coated with a
S0%ynthetic resin. Mre specifically, in the gas force
feed punp, the synthetic res th whi t he surfqgﬁf
1Ch 1§ one

1003 t ek wtekemliaPyicahHORBIEBI G GF SIS 1O GBSO

consists mainly of PTFE 25 and polyimde resin, And, .
typt of flnil mashifay te whidua PIRE, babasbeaatiag ivferingd gpvibastberying of a
mosf:}llz S‘:(JII"]O?I. ’ More specifically, in this scroll compressor, a thrust radial bearing
shaped like a thin plate. is placed on a thrust abutment of a closed housing. A slide
surface of the thrust radial bearing that slides relative to the movable scroll is coated with a
PTFE based solid lubricant. That is, even when the supply of lubricating oil to the thrust
radial bearing is temporarily discontinued, lubrication is provided to the thrust radial

bearing and to the movable scroll by the solid lubricant coating with a view to avoiding

trouble such as seizure etc.

-[0004] In addition, Patent Document 2(™ discloses a gas force feed pump formed by a

scroll fluid machine in which the surface of stai:ionary and movable scrolls is coated with a
.synthetic resin. More specifically, in the gas force feed pump, the synthetic resin, with
which the surface of the stationary and movable scrolls is coated, consists mainly of PTFE

and polyimide resin.  And, in the gas force feé:d purnp, lubrication is provided by only the
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coating without the use of lubricating oil. In
addition, in the gas force feed punp, the synthetic
resin coating is served also as a protective |ayer for
protecting the stationary sgroll and other conponents
during the force-feeding of corrosive gases. * Patent

ol TR e 20152 AT o S A,

(publi shed patent application) D SCLOSURE OF | NVENTI ON
SYnPROBIIENS CDRIATE | @b [aNFENDECTE $olevEof puostingtthe stationary

required that fluid machinery w thstands | ong hours of
scrélpaidadthercomponentt durlt) theifnicedasdig, ofRetibkivt lgaseky, sone

type of fluid machi ne having a structure incapabl e of

bei ngpgLsassapkhes @%@4@%3@%@& hfenE PN AR

shoul d be designed so as to fulfill its "life W thout
t he g . i N..
the o aRs AT O 3 TES SRR B4 RESE) (PR Ry opiltion
coating is forned on a slide surface of a
constructional nenber, the coating is required to
stay adhered to the slide surface, for exanple, for
DISEAQSURE OF EYWOENIRON of hours without peeling-off.
[0006] On the other hand, it is inpossible to form
PROBHEMS AFAA TN YENTION INTENDS DO &(HoVIEr esi n such as
PTFE. Consequently, it is a general practice that the

[00@Rat | NQisi ©Bquitdd HBOGH BadRineri igthefanfid UL HoAFPONoFRIoN without
and another resin. In view of formng coatings free

. eebi na- [ ] ' TR, il .
b EOMEEhUAuALY, QURL fpd OPBSHAOO R ke sl of
.resin that .is .conbibned with fluoroca n.resin 0007 .
bein RGPS SR PR BTG Lo R GBS BT S 1o Al it

.. disclosure that the solid Ilubricant is a PTEE based

life iFouh Hbe renlprestenk Of \iSFPOnsHt Rk s CRBSSAFRe 8 dhE Saggm@here a
material that is conmbined with PTFE. Consequently, it

fluoragatheikrresin samtaiming j qedting isdereradapn jasslids Beface oifbd weestructional
with PTFE for formng, on a slide surface, a coating

menclapathl eoatingnist dagui serddio ratpy2aihpred ab ithablidepguirfaca tfoo asama dor tens
it is difficult to inprove the reliability of fluid

of tHIASAHAR @I Yiolh¥ vathdRPheHling-o&. coating onto a slide

surf ace.
[0006] On the other hand, it is impossible to form such a coating from only
fluorocarbon resin such as PTFE. Consequently, it is a general practice that the coating is
formed of a mixture of fluorocarbon resin and another resin. In view of forming coatings
free from pecling-off over a long period of time, it becomes important which material is
used as a resin that is combined with fluorocarbon resin.

[0007] In regard to this, Patent Document 1 makes only a disclosure that the solid

Iubricant is a PTFE based substance, in other words it makes no reference to the material

 that is combined with PTFE. Consequently, it is unknown which kind of material is to be

combined with PTFE for forming, on a slide surface, a coating capable of withstanding

practical applications, and it is difficult to 1mprove the reliability of fluid machinery by



10

15

20

25

[0008] On the other hand, Patent Docunment 2 discl oses
the formation of a coating on the surface of a
conponent nenber by the use of a m xture of PTFE and
polyimde resin. Generally,git is known that
pol yi mde resin not only exhibits excellent heat
esi sta ce but | so. has hi gh hardness. Accordingly,
amﬁﬂ%gﬁggaHﬁ(ﬂg?9?%%3@“?@%|ns makes it possible to form
coati ngs of hi h heat resistance and hi gh hardness.
[00REY houigh tscrtrniaae. PesnRodanveL 2 HisgHpser e deanabion of a coating on
hardness, the problemw th polyimde resins is their
the podiscei crfpﬁmmproe}shishanbﬁ. by thhesedDs eyixtmoati RGE fwt paginofle resin.
polyinm de resins tend to crack or peel off by inpact.

Gel@4lly, tihis kno®RAStBA: pdlfintide fkinl dot nfyf &xiibits éx@elidit et resistance but
coati ngs capabl e 'of withstanding practical 1

0
alsdaﬁgé hl%ﬂt B ?Veﬁcéﬁt]tﬁﬂ%g"‘ﬂquéer i ?&gﬁi}lﬁétrésﬂﬁs?aﬁltespl_%%ssible to

yim resin

”ao*%%'@?ges#the& R sV B B 2 (5P| GLDCREE KO e rsins have

i or art technlques in mnd, the present invention
hlg&Q aEsT @hler@pp emgyitl gj)]é(g{udgfrequp]sels rglpeé%}gﬁpg impact resistance.
|nvent|on isto inprove the reliability of fluid
Themefote, meatings yorfnosdnd freplyiondearesini dendstor fragkeor peet offtivhignpact.  For
free 15 from cracking and peeling-off over a | ong

- thispedak®] ©f ist stile . difcANS oFORabOCcYAtNgs PREBLIENVGS [vAfikGhdAg practical

first invention is disclosed which is directed to a

applitatods TRED 'vﬁl%nvﬁrﬁﬂl dy?‘lng rc@ﬁ1'bﬁﬁH§nsc 8aPIreg :injeloﬂalyiﬁ'rﬁﬂgﬁ&ui) Mind the
one or both o e surfaces of conponent” nenbers of

rehg I‘r%" Olflﬂéﬁjd 111 r 1s n&qmpfci Rel 0 Sats aa%{orygea/e 00) is

uor ocar bon resi n and a

' Iy m de r [O econd. i nvent.i on
[OOQ@C Vi hbutse o dieamotn i eoﬁr@aaststs@ml%uwv gijnd. the
t he conponent percentage of the am de-imde resin

preseRt AReEnpPR ndidsy tedAponepIdiBe e © J@§ 6B dBeRenhgnvention is to
(100) is not less than 65% by nass nor nore than 85%

impioyventis gelidtQiity23f it madtiieny bptibomingc oo rdilidg stdawi Bhwating free
the first invention or the second invention 25 is

frorfl ceekdgead ipBeliy-efif ot dres Ibhg peticesihime is a scroll fluid

machine provided with a stationary 4 scroll (55) and

ME%N%’F@)?S oYV ING PRI L EMYNi ch a stationary-side wap
58) of the stationary

[0010] A first invention is disclosed which is directed to a fluid machine with a
resinous coating (100) formed on one or both of slide surfaces of component members of
the fluid machine. The resinous coating (100) is composed primarily of a fluorocarbon
resin and a polyamide-imide resin.

[0011] A eecond invention according to the first invention is disclosed in which the
component percentage of the polyamide-imide resin in the primary component of the
resinous coating (100) is not less than 65% by mass nor more than 85% by mass.

[0012] A third invention according to either the first invention or the second invention

is disclosed in which the fluid machine is a scroll fluid machine provided with a stationary
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scrol.l (55) and a novabl e-side wap (52) of the
nmovabl e scroll (50) are engaged with each other; the
fluid machi ne has a supporting nmenber (46) for
supporting a thrust |load frop the novable scrol

(50); and the resinous coating (100) is fornmed on one

th,of slide 5 aces. of the novable sc | -£50) ..
scrﬁgL @%8 ﬁlﬁd Qd)b%v&:b?ai srq@ligl[}& L} wfnﬁ,g)a. st{lw&m—m% VEF {Sﬁi of {he S%Bf[l onary
invention according to the third invention is i
screfl 6D 6aé 8 mevahlsride Wi (Fdlabihe mavablegerpl G8parejeggaged with each
formed, in a standing manner, on a front surface of a
othéd; dlte flpidanechisr has(H Wpportingheembeva@oe fecauppbrtipgc) thrishdoad from
supporting nmenber (46) slides relative to a back

the StdvfaBleescdl] {309, drldethe RébisRBAEng BIOD) &f fohed WB\6ABIc both of slide
scroll (50); and the resinous coating 10 (100) is

ol ST AP et pBY RE0 B8 B b OB (6 (O]

ifth jnvention according.tg the fourth invention is.
100331 oh A inia B Eracicpty e BQ RPREETL TGS Wik
a thrust ring {46) as a supporting nenber which is
the mpveBle-sigs) waan (915 fRmedetiat signding manier, g a front gyriacq of a flat
I nvention according to either the first invention or
plate parts@a b irdthie mexableoterol]l 500 the Isoprmting meibeh (46) esliflegethtive to a
machine is a rotary fluid nmachi ne which conprises a
back yhifieest th8 it platedartylsa) eSthe $tovaBR) sctadl (50);esidnle teinbus coating
ends of the cylinder (81), 'and a tubular piston (83)
(100Y s IBrHBKES 2 QGRS BETAE JTINES BRIMortiM ﬁbﬁb&ﬂ;@fﬁ? Yélbtd!ik%etbon the movable

('81); and the resinous coating (100) i or me

_Mm§f¢$§r one of an end surface of the piston (83) and a
Su

rface of 20 the side plates (86, 88) which are in
o0 PR ki 1R B onRH e i e e

Jdnvention, a_resinous coating (100) is fornmed_  on_ one
fluig maghing ipproyidedevishy p fluesing (46bapa sapror i BeRdepphichds formed

fluid machine. This resinous coating (100) is

by xomgbkecheqliphme.i | y of a fluorocarbon resin and a

pol yam de- imde resin. Polyam de-imde resin exhibits
[00Bs1hi g diedt @eefonnRecidRgSo @itHerethe rdtéitenton or the second invention

is disclosed in which the fluid machine is a rotary fluid machine which comprises a

cylinder (81), side plates (86, 88) for closing both ends of the cylinder (81), and a tubular

pistoﬁ (83) which makes eccentric movement within the cylinder {81); and the resinous

coating (100) is formed on either one of an end surface of the piston (83) and a surface of

‘the side plates (86, 88) which are in sliding contact with each other or on both.

OPERATION

[0016] In the fluid machine of the first invention, a resinous coating (100) is formed

- -on one or both of slide surfaces of component members of the fluid machine. This

resinous coating (100) is composed primarily of a fluorocarbon resin and a poiyamide-

imide resin. Polyamide-imide resin exhibits a high degree of ha;'dness and excellent
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i npact resistance. For exanple, in conparison with
pol yim de resin, polyamde-imde resin offers equa
hardness, but it is superior in inpact resistance.
And, by the conmbining of pofyam de-inide resin and
fl uorocarbon resin, the resinous coating (100) which

._exhibits high inpact .resistance d i ¢h does n iq
gL s ice e ot DD, dhos g i LR R 505 1 amide imide
the _conponent menbers of the_ f]uid machine. [OO%?] In _ .
resipirdfeseediabhatAnesn: hub i, is SunsTion ipbinest repaiapesnt 49> By therombining

pol yami de-imide resin in the primary conponent of the
of podwinnidesmiteatsingnd f0@pcirboms etsin, shechasinenst coating €1 0@y which exhibits
| ess than 65% by mass nor nore than 85% by nass.

higBtaped rén@inee tnd@hichi doct A6t PRREST @hsilylie forplel Martle slide surfaces of

conponent of the resinous coating (100) is a nunber of

the%QﬁpPﬁ&%%eﬁr{b%rggﬁﬁe 8figthendR pol yani de-inide resin is

not “I'ess than nor nore than 85 while, on the other

d, th mass, of the fl]uarocarbon resin i t .
00770 75" e Aopi s e BB PRR R Gt ElBe T B oo e mice
machj nery, generally | ubrication of (de surfaces is
resignp G REmaY ¢anmanent f ihe aﬁsmoui\ﬁa%tmagr@b@éﬁ é?’faPU%JSﬁfdéés not less
of form ng the fluorocarbon resin- containing resjinous
thae 6a%4 by m@Es00)r woresthan §5%ubY aves oftaied ppothenwariities mass of the
is to maintain 15 the conponent nenbers in a good
prithatiprdoagionet oftthd esi@vencostiep (WP ploymbder dUKI0, dani thg mass of the
oil is interrupted tenporarily. In other words, the

poly RFIIBGMEICRFhI 19 Gof £9DMah 5/ RAUL6BAhAO3PhAB] n tHeOother hand, the
hai ntain a good lubrication state even when a supply

mas%fof ltﬁ‘?ﬂl!l&é&dr?&’l 1%'51&1 ﬁ‘)g ¢! 19&3%{1&&"9‘{1&&'m0}]€3%ﬁ /tion, the
resinous coati ng 3 I's further required to undergo
SS rees of rasion.both in the state in i,ch :
100} §lor o 18 HF ool TE mptyPecr. ErrBabihg e Br € Burtuces is
(lubrication 20 _state) and in the st%Ie i.n mhiﬁh there .
proyided by lisatipg oduppng. e sengsal pupessPidpmipg dhe thuorocarbon resin-
| ubrication state). [0019] In order to neet these o
contagmjog resmens ssoafing (198) se chdriswfisod piresrponehiemembpesrie e mamntam
per cent age of polyam de-imde resin in the primary
the CONPOINAIN meaibeidia arg@sd Mtk atoaitbiegGverd A6 a kepphpdf lubsisating oil is
t han 65% by mass nor nore than 85% by nmass. This point

intebPipRASERpbOat1ly. 29n Athel RRIIDHR: REinBRY YHng €100)1i6 fedued Mo be able
in the resindus coating (100) decreases, thé hardness '

to Baintain a good lubrication state even when a supply of lubricating oil is interrupted.
In addition, the resinous coating (100) is further required to undergo less degrees of

abrasion both in the state in which there is provided a supply of lubricating oil (lubrication

state) and in the state in which there is provided no supply of lubricating oil (non

lubrication state).

[0019] In order to meet these requirements, in the second embodiment, the component

- percentage of polyamide-imide fesin in the primary component of the resinous coating
-(100) is not less than 65% by mass nor more than 85% by mass. This point is described.

As the rate of polyamide-imide resin in the resinous coating (100) decreases, the hardn_ess
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of the resinous coating (100) |ikew se decreases. |f
the hardness of the resinous coating (100) decreases,
this causes the anobunt of abrasion of the resinous
coating (100) in the lubricgtion state to increase.
Because of this, the rate of polyam de-imde resin in

resi nous i. (1 ired.to be,.above
of e Fesif i whtiie GBI liRESe Hidhedeling ithe Fadety BE R Rk coating
fluorocarbon resin that minly play? the rol e of
(10P)-derepases: fihis cepwn theameun donpenene! eeispapys poptingg100) in the
non lubrication state. Because of this, what is
lubriexgionr sde tto inaeastai Bedausenf thigntbe rateuldt padgarida-iimddearesin in the
excellent state in the non lubrication state is that

resifiBlisecdatiag (H00) Gerel @irdd] BRRUBbvOL cétdieaaar bon thesthdr hand, it is the
contained in the resinous coating (100). In other

AudtBLiSon rdsi thall A eglair@ e 118 oF %@uo‘?ﬁg Qﬁéﬂm%ebﬁ“c@ﬁlponent

resin in the resin coati ng (100 be” 10 set to

| ues fallin C ta| V.
melpﬁ S &1 g’ge dion luﬁlill gﬁl{)fl SW{E‘C iecayss r% glﬁlgh\iv}l gln gcg 2 rgfaln[i]aln inter-
de-imide resjn in the prim nponent. of 't he
mem@%r Ugatloe(fatqnn@weﬁ@rs)st%t% iny gte ney Ribrigstin sigteris thag more than a
W thin the above-nentioned nunerical range. [0020] In
certpineanpdrint ¢f flnorseibon resimé ¢oatdinaslis the zasinngs coade (180). In other
formed in a scroll fluid nachine. In the scroll fluid
wondBdhisnequigedithattbe rdto aflpdlpathidle-inddecesiadh shearsihines coating (100) be
novabl e scroll 15 (50) by gas pressure or the |iKke,

set @dahil® ﬁlhﬁg’%ldv@%dcefx{aﬁm&ale RV &R end Ciothe d}ﬂrég&qt livention, the
supported by the supporting member 46

con{ﬁ%ﬁ%]g%égcr ?ﬁgg 'o? 901&%32@%6&%%%% ;férsﬁ?;ig &gﬁggfrﬁ@%h%m}?ﬂfeht Of th@ resinous
coaﬁ%@&?ﬂifséé‘% st i) AR 2B piedors ﬁlgﬁsﬁ” saem s dFrere
face of the., supporting. nenber g&@ 20 [00211|

£00%(He f Strthe third, BYenesn, th%éeS@}quaéogmg ) 3% fenmed m a scroll fluid
supporting member (46) is coated with the resinous

machiret i Ay thelomll fiTidenarhingea shrnstdesd Giial nady agip ontthagovable scroll
menber (46) on which is formed the resinous coating

(50) bPQas gredes oeklat like 4md tHeethbae Kosl fibac eheoinovhilefdeadll (50) is
plate part (51) in the novable scroll (50), i.e., the

o RORSSF BSURLAER HurAE T Shs ST B2 o o
one D bR orEsilde §Hﬁ§’c%rc;f'tﬂugsdﬁgnﬁl mél;gﬁer%%) that receives a thrust load and
a slide surface of the movable scroll (50) that slides relative to the slide surface of the
supporting member (46). |

[0021] In the fourth invention, the slide surface of the supporting member (46) is

coated with the resinous coating (100). The slid.e surface of the supporting member (46)

on which is formed the resinous coating (100) slides relative to the back surface of the flat

plate part (51) in the movable scroll (50), i.c., the opposite surface to the movable-side

wrap (52).

- [0022] Inthe fifth invention, the thrust ring (46) serves as a supporting member. The
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thrust ring (46) is forned froma netal plate shaped
like a ring, and slides relative to the novable
scroll (50). And, the resinous coating (100) is forned
on the slide surface of the sthrust ring (46) relative
to the novabl e scroII (50). [0023] In the sixth

b TG R BRI Ry e B e 0

the tubul ar pls ton (83) nmakes eccentric novene
movygblehsaroll (R0).c yAnsdhe rsBIDpS aprsing (KYDHS ’éqm@d@rléhﬂ%é&rfsgﬁ of the
the side plates (86, 88). At that tinme, the end

thrnstnh@ oS radtivete the mbeoabld 8391l €W, t he surfaces of the

side plates (86, 88) slide against each other. And,

[00241e T QR ithO UtiF @Btehiéh, (A Bosirlots fc@ﬁﬁ@d(l‘ﬂﬁ) & tdimledane ﬁﬁary fhuid
an end surface of the pi ston (83) and surface of

e Sl %@W%eﬁwwmﬁwg@& eahichonecn
PSR T AT BN T Aot g, oo

wi th fluorocarbhaon resin, king utilizatio

time.{fae P FEEAcE? P fecrisign (§§9| %Félnql%i émi?ﬁ?ﬁeﬁi of ilassife plates, (56 §3) slide
excel l ent inpact resistance, it becones 15 possible to

againet eachartherhe Agidj the muimbac esatiof ({1A® sopoedon aithebhenssof an end
of the fluid machine, the resinous coating (100)

surfiabd @ﬂhEin‘s&dﬂ {83) bh@ b sinfR ) thesis pane €8@88) whidhslidleegainst each
not peel off easily. In addition, polyam de-imde

othdr@SbA L3S0 has a property of high hardness, which
nmeans that the resinous coating (100) offers a

gree of hardness and resistance to
EFI':‘@{.;Z‘BI on: X%cor ingly, in accordance with the present :

o0l o TR RS R R TO0p FAET o

cracking and peeling-off over a Iong period of  ti
resipens qaating (EMYutogathen #ithinorecarhoaniesing y A9, py eﬁl%png ullization of
machinery is inproved without fail. [0025]
the Pharbétenidtms lof polymntifie irside oedn,| irw,eemdekbmt itripectcrosiplenen tit becomes
per cent age of polyamde- imde resin in the primry
pos&BRN6 HeH, oafthd HelerRsfbelus tikoampigetthi®hbers of thesflid amchine, the
to fall 25 within a predeterm ned nunerical range. As

resifodsSdlihe PF005 ¥aficiReaRbitd Mgh ihpad69ABRReBnd which does not peel off
easily. In addition, polyamide-imide resin also has a property of high hardness, which
means that the resinous coating (100) offers a relatively high degree of hardness and
resistance to abrasion. Accordingly, in accordance with the present invention, it becomes

possible to form, on the slide surfaces, the resinous coating (100) free from cracking and

peeling-off over a long period of time, and it is ensured that the reliability of fluid

machmery is improved without fail.

[0025] Particularly, in the second invention, the component percentage of polyamide-
imide resin in the primary component of the resinous coating (100) is so set as to fall

within a predetermined numerical range. = As a result of such a setting, it becomes
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* coafipg HA0Qng

possible to provide not only excellent |ubrication
states but also formation of the resinous coating
-(100) with a |l ess anpbunt of abrasion both in a state
in which a supply of lubricgting oil is provided to
the slide surfaces (lubrication state) and in a state
rovi.de

 posfi Q8 apf G edlon! MBHPERN 0 ot RBAISIE: B resinous

Accordlngl%l i.n accordance with the present _invention,

padeipraowy plegbrasian thagh 1F1e% iSkérudn cWaeh rfg supply of
(100) best suited for fluid machinery which may be

lubptatimgdili i photided: thehe $lidorsifades Qmbsitation state) anden actate in which no
| ubrication state, thereby further inproving the

suppBl io@blubiitatingf oilSisC brdvideidd torakdi slide Ysutfabeo Whorf dlibridd@on state).
[0026] In each of the third to fifth inventions, the

Acdo?ShBYUs £Q8FdA8e (HEGhe ??esérﬁﬁﬁ@&tﬁﬁ it %Qcaﬁt% géésftﬁe to realize the

surface of the novabl e Scroll 50 as me

-1'881%% qa‘?’l é&?@%ﬂggsh%ﬁgedsf E gl%éc[] }) Pi gTaceg in both the

receives re i vel reat | oads fr the nnvabl ..
- lubdegiigpstaiggyd t %ssn %@ggatton e t gttﬁ@é F SEBOVES g geliability of

movabl e scroll (50) and the supporting nmenber (46)

such @yish meachirgramithepifagingat cont act pressures, and tend
to fall into a severe lubrication state. To cope with

[0024]i s, Inweadthef fheeliedto fiftlv énentions, theeesihousasiatiog 6100) is formed on
coating (100) is applied onto slide surfaces on which

the g[cﬁ%rﬁ@@b%% nABRUL RS (@df 0} astWell EPHSBeSAYE E@face of the supporting
| ubrication states. Accordingly, in accordance with

e 5861 0854 s o0 B HBARH P4 i ey
s S e B 5 R LS DBl S Lot e movas

rellablllty of scroll fluid machinery. 20 [0027]

scropl (SPhand theiPRey R st 449)gRcaTe tqtewsfef glept gqnigcy pressures, and
machi ne, the magnitude of thrust |oad which acts on

tend toefald u,rrpip @rseverg lnlridation §148) osepe Méthrtbisalyl the prasontl invention, the
(50) varies. Because of this, if a resinous coating

resigotlicbitigz (100) isiappheat onte slidd antaees drhwhichgyeat atksecttpiessures act to
resi nous coating to undergo peeling-off or cracking

cauddURvER TuBBcatRhl @kt Adtoldifigis! id ARdrdaPe witheth@id Biventions, it is
hand, in the third to fifth inventions, the resinous

pos% gk Hﬂ%&%g He 1utfi 0 gﬁtez?f%gﬁgﬂe% Aaces I Y mBlable \s/a%oll F}SO) and

uor ocarbon resin an resin an

the Isﬁppor}‘grrlg fr(r)urar%bgr (46) by the resinous coating (100), thereby improving the

reliability of scroll fluid machinery.
[0027] Further, during the operation of the scroll fluid machine, the magnitude of
thrust load which acts on the supporting member (46) from the motfable scroll (50) varies.

Because of this, if a resinous coating exhibits poor impact resistance, this may cause the

resinous coating to undergo peeling-off or cracking due to the variation in thrust load. On

the other hand, in the third to fifth inventions, the resinous coating (100), which is

- composed mainly of {luorocarbon resin and polyamide-imide resin and which is therefore



10

15

20

25

‘welhs onhe slidegugics of HSsYPRPIEing anembgs

superior in inpact resistance, is fornmed on the slide
surface of the novable scroll (50) as well as on the
slide surface of the supporting nenber (46).
Accordingly, in accordance with these inventions, it
becones possible to prevent the occurrence of cracking

to us,.coat L n 00) forned
surgfiof RErmiiliasRislined it Rl b RO S B bf of %6‘53%2%&“%“ (50) as
on the_ sljde surface of the supporting nmenber
r(ﬂﬁ%e tﬁ@gordlngly, in accordance
reliability of scroll fluid machinery. [0028]
witP#rese culentidng, itibacdnhes fosfible t prewentt tho pcaurenteofiegackingmy peeling-
(46) constitutes a supporting nenber and the resinous

off & fel rogndubQBhtihS (100Y foRshe® Bn tiieslidarsughed dfMbe fmdbable keroll (50) and
other words, in this invention, the resinous coating

on &ﬂ@@hdé %ﬁf@éeﬁeﬂ ﬂ%ns Briia’ Bkt g@@( 4GhisMIEE Mdids 1P P possible to

rel ative easy to han Accordi ngly,

nvent i a he ,work of formng the
1mHI8‘§ﬁtﬁ%ﬁ%a@blh?loﬁécr?qga dtm?ﬂjé?ee%y inhibiting the rise in
oducti on costs sgrol] fluid, i ne due
(002K 1 oé%w el dn ﬂ%ﬁ@b HYeRdRS t{z% grrHigiogd gbconffe@%]a supporting
Finally, in the sixth invention, it is arranged that
memher angsthe sesinapis apating (1000 formnedt o the dbrost i tl%é}- dnetlagr words,
a slide surface of the piston (83) and a slide surface
in thfs inkentiindehe iGimphaicostinz8A,0088 f@medrorbthehthrusnriag (46) which is
typical rotary conpressor, certain gaps are taken

relaﬁ%l‘j)eﬁéhttéﬁﬁ RisP 1O Mak@s) ﬁ&g)r@llli’iglys itk 1dcAtiBs fﬂc%ﬁbate@&he work of

for "the purpose of preventing the occurrence.

forrlﬁﬁn'(gztﬂé Gesi té?ag ff%df; tﬁrareEPe 1bi’;i'ﬁ11g | k@e\!\’lrp rodhgﬁ&l costs of the

0 the cy tween -

t IaI S Thi s
Scm&? ﬁe@ Beshilp b o S err?wov%%@? e gﬁf%q the
her hand in this . invention, the resinous coati %_ )
[00%3100) hialbp i sl 5068 BYRIGORHE ST eneed (hat dbe iesppus peating (100) is
pi ston (83) and the side plates (86, 88). As a result
formé¢d suckthepmie et slide, swlaen ofitempisiver @3) end akbide buirfadeeof the side
cl earance between the piston (83) and the side plates

. platt8EB6, 88) or dri both. PSS tpl@l toaguonthrasdz vétaibghpyesa tdkes between

piston (83) and the side plates (86, 88) by the
the E)%ﬁinn@gf afPBel b 13109186, ASF R dhe Blhrposel 8T fredent B fHlebcurrence of

makes it possible to |nprove the reliability of the

se1z[uf?et 22%32%% d %1{@@2%”&%0 Ei élgt)% TI’IQ gyl?ﬁfep gglz Qr?agrl l%é( from the

- gapé %gfween the\éwglsltgn (§3‘)nelljn|dtt e esialyates (96, 88). This arises the problem of

efficiency lowering. On the other hand, in this invention, the resinous coating (100) is
applied onto the slide surfaces of the piston (83} and the side plates (86, 88). As a result
of such application, even when there is taken little clearance between the piston (83) and

the side plates (86, 88), it is possible to avoid seizure between the piston (83) and the side

‘plates (86, 88) by the resinous coating (100). Accordingly, this invention makes it

possible to improve the reliability of the rotary fluid machine by preventing the occurrence

of seiZI_Jre between the piston (83) and the side plates (86, 88} while, simultaneously,
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i mproving the efficiency of the rotary fluid machine
by narrowi ng the cl earance between the piston (83)
and the side plates (86, 88) so as to reduce the
anmount of | eakage of the flwd. BRI EF DESCRI PTI ON OF
DRAW NGS 5 .[0030] Figure 1 is a cross sectional view

- m3Eets aﬁi%:”n%yf AR hind, oy B Cé?%glgce between

sectional view oo a thrust ring; Figure 3 graphicall

- thegpigigg (E3) @dathe éi@mlﬁtebé%@@h SP 148 1 EFRER heg@nemt 6 ﬁ@%ﬁge of the

of polyam de-imde resin in a resinous coating and
fluidne depth of abrasion, and a relationship 10 between
the percentage of content of polyam de-imde resin in

BRIEFBESORIPTION OB DRAWINGS coef ficient of friction
Wi th the presence of refrigeration oil; Figure 4

[O0BOHRPNI P%'mtey 1 ?:@ B0l £&idal QW 'slﬂbvt;lﬁé ‘éﬁeeﬁh}é‘ﬁrrangement of a scroll
per centage of content of polyamde-imde resimin

core%lgpus ? L % and nﬁ %p th of abrasion, and a-
TR 67N e ' f- oP 818 rcentage of content of

pol y de- Jn1de resin jn are ous coating and the
15 c%gﬁﬁi Zisdrfi O%fse?tl‘inéft YIB¥ q}(natt%‘b‘ﬁttmtaﬂl e presence of

~refrigeration oil; Figure 5 is a cross sectional view
showFigyread geaphically shews gewiationstip detveearthe petsaines ebeontent of
according to a second enbodi nment; Figure 6 is a cross

polsanidedndde res@WnSh@Ain0gs aoamjgmndsh@: tlepah of abtakieny aidaa yelationship
conpressor of the second enbodi nent; and 20 Figure 7

betSBOWEhel frr&hR$8 oFR6AteRo eﬁin@@-u%ﬂﬁ r@siRliR@Gedifousit®ating and the
rotary conpressor. REFERENCE NUMERALS I N THE

[1 fluid
=SSN o e, oo 0

(f | 1|ggqu rggalé)g.}cla?y f%c)\%) \éargla%oxslsl:hqg b[etlwaeten %ea tpgrcgrﬁage of content of
polyamide-imide resin in a resinous coating and the depth of abrasion, and a relationship
between the percentage of content of polyamide-imide resin in a resinous coating and the
coefficient of friction without the presence of refrigeration oil;

Figure 5 is a cross sectional view showing an entire arrangement of a rotary
compressor according to a second embodiment;

Figure 6 is a cross sectional view showing a major section of the rotary
compressor of the second embodiment; and

Figure 7 shows in cross section a piston and a blade in the rotary compressor.
REFERENCE NUMERALS IN THE DRAWINGS
f0031] 10 scroll compressor (scroll fluid machine)

46 thrust ring (supporting member)

50 movable scroll

51 movable-side flat plate part (flat plate part)
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52 novabl e-side wap 55 stationary scroll 58.
stationary-side wap .60 rotary conpressor (rotary
fluid machine) 5 81 cylinder 83 piston 86 front head
(side plate) 88 rear head (gide plate) . 100 resinous
coating 10 BEST MODE FOR CARRYI NG OUT | NVENTI ON [ 0032]
Fbr§#$after eg@odinents of the present invention are
descti bBRVANCGEEA PP with reference to the draw ngs.
EMBODI MENT | [0033] A first enbodi ment of the present
i nveht i gatienaryadeld i bed. A scroll compressor 15 (10)
of the present enbodinent is a scroll fluid machine.
The 3cr sthtiomoypidesgapy (10) is disposed in a
refrigerant circuit of a refrigeration apparatus and
IS oger adt@d compeRBaT(essrydasd maehine)ger ant. As the
refrigerant subjected to conpression by the scrol
conpyes % 0), HFCrefrigerants such as R41 OA may
be used. Fg' 4] As shown in Figure 1, the scrol
COHB&FSSO{ (10) is forned into a hernetic 20
conptesBBI°® The scrol | conpressor (10) has a casing
(11) which is formed {nto a |ongitudinally obl ong,
tub@@ﬂfkmkWﬁ%ﬂ$@%vassealed container. In the inside
of the casing (11), a |ower bearing nenber (30), an
el edtsr i manhtadr(si(dssga,te)and a conpressi on mechani sin
(40) are arranged in that order in the bottomto-top
di r €l00i oRsinbis @ddhgi on, a drive shaft (2 0) is
nmounted in the casing (11), such that it extends

BENEMIONE, FOR CARRYIRE OUT(INVENZPONO035] The interior

space of the casing (11) is divided in an upper space
[OO%}d a I—&&@ﬁ%ﬁé‘t‘? embodiments of the present invention are described in detail with

reference to the drawings.

EMBODIMENT 1

[0033] A first embodiment of the present invention is described. A scroll compressor
(10) of the present embodiment is a scroll fluid machine. The scroll compressor (10) is
disposed in a refrigerant circuit of a refrigeration apparatus and is operated to compress gas

refrigerant.  As the refrigerant subjected to compression by the scroll compressor (10),

'HFC refrigerants such as R410A may be used.

[0034] As shown in Figure 1, the scroll compressor (10) is formed into 'a hermetic
compressor. The scroll compressor (10) has a casing (11) which is formed into a
longitudinally oblong, tubular, hermetically sealed container. In the inside of the casing

(11), a lower bearing member (30), an electric motor (35), and a compression mechanism

(40) are arranged in that order in the bottom-to-top direction. In addition, a drive shaft

~ (20) is mounted in the casing (11), such that it extends vertically in the casing (11).

[0035] | ‘The interior space of the casing (11) is divided in an upper space and a Jower
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space by a stationary scroll (55) of the conpression
mechani sm (40). In the inside of the casing (11), the
upper space overlying the stationary scroll (55)
becones a first chanber (12) while, on the other

hand, the | ower space underlying the stationary scrol

g Rkac soﬁt@%gtoeia@%)egid@%@%%é% R (O ﬁ"& ihide of the

The suction pipe opens into the secon
casgqu?}@,b rth ¢ ymer@paqe@eglé{gqgn@e (s’@j_l))narmclfqlﬂe 561 h@qon}@rpdﬁrsg chamber
di scharge pipe (15) is attached to an upper end part
(12pfwiilee apagiengthél bpnd, The ldinsc spageupdeplying %) steprenrsy scroll (55)
into the first chanber (12) of the casing (11). In

bmﬁd@ga@&mndbh@n@gqggg (11) is provided with a term na
for electrical supply (not shown). The electric notor

[0088P) OA shdk St Watbatdd tosaﬁ Aredr Wk (eBsif BEN! | €84 suction
o siPiph %) Daathd (e B0 %EP?

r throu erm na The drive

sk 100 A 00 f%%ﬂﬁefhégmfh%aiafﬁg {1 O by §h pana. 2

t an .up end of the main haft art (2
%t%étip? {8 istarlhed i 4p uap%ttee R RE ﬁw ll)d. g\#e@epharge pipe
than that of the main shaft part (21) Ch the ot her )
(1Shapehs intecthe degrehrinbepe2) of 2®) casinggddyi deddditienathe casing (11) is
proj ecting manner, at an upper 15 surface of the rib
propided with2) terndinel foe elentrrcak:smght (n62Ipwind. sTepdecttit keotar (35) of the
cylinder with a smaller diameter than that of the

casﬂ?'(l‘l)ﬁ? alplRa@kiith(eZeelrican Eo%&ﬁhﬁﬁ@h e t@fmﬁéi eis

f-centered against the center of axle of the mai n

00§t B aln 3R %ﬁttﬁg@ G ph G A eoentie
par %) TR B (el ot @%%mﬁ fitRgr f%f?frﬁﬁﬂa%ﬁ‘% DBfiap and is

bearing (42). 20 [0038] A lubricatjon pas q)17§

s aPQS]rW‘éf‘da cxoRlpr PRkt thtl aesefe@ﬁtjélam@tehﬂaaaﬂ ﬂteﬁeamu it gpart (21).
of the. drive shaft (20). In addition, the mai n shaft

On Prerath¢rdendths ecerntria part (AR protidepaint 4 prajdelibg inpanEoAt an upper
punp (not shown). The lubrication punp (33) draws in

surfaed bf giey abiwnt (22)] Ahe wordnaiegaat2Ihe faptdiikefa tiiender with a
casing (11) and delivers it to the lubrication passage

smaﬂl@f‘&ltﬁm&é@ theRf thhiOsI 1At krﬁﬁh At Hdroa) bhd AN 88nttNEF axle is off-centered
| ubrication passage (24), and is supplled to 25 the

agalnB e E&RLOS VRSN S 49k p%ﬂ‘h B0 9he nd3n shaft part (21} of the drive

shaft (20) passes completely through a housing (41) of the compression mechanism (40).

The main shaft part (21) is supported on the housing (41) through a roller bearing (42).
[0038] A lubrication passage (24) is formed, such that it extends vertically in the

inside of the drive shaft (20). In addition, the main shaft part (21) has, at its lower end

. part, a lubrication pump (not shown). The lubrication pump (33) draws in refrigeration

o1l accumulated at the bottom of the casing (11) and delivers it to the lubrication passage
(24). The refrigeration oil flows through the lubrication passage (24), and is supplied to

the compression mechanism (40) and so on.
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[0039] A slide bush (25) is attached to the drive
shaft (20). The slide bush (25) has a tubular part
(26) and a bal ance wei ght part (27) and is placed on
the rib part (22). The eccentric part (23) of the
drive shaft (20) is rotatably inserted into the

ul a .of i d 0

[00%%‘12 hehshed Sandrd Sty @%ﬁ&t %%Sn o4 1 qoeﬁbéjsh (25 hasa
second chanber 13) of the casin The | g
ubyplan parh §2 %%)e weight pagy (27 .a;zgérs PBC%@ H&E‘P @gﬂ (22). The
(41) by a boIt (32). And, the | ower bearing nenber

eccéiBiy psupdr¢fsthe daverahait @I@atﬁst ropeaaltly (2tjtedinto e wbilaepart (26) of
shaft (20) through the roller bearing (31). [0041] The

the gli@chushg2apwt or (35) is nade up of a stator (36) and a
rotor (37). The stator 10 (36) is, together with the

[00% %ﬁ&g%@ﬂgﬂ gb%%mf Jgiuy nfeﬂ)flﬁ ds@c&rﬁigsh?gl%gfr 19) of the
cas@%e@@r . f&' I bty é%a%@ﬁ%ﬂga@aﬁﬁegn e @wg ng (1) by a bot

stationary scroll (55). and the housing (

(32t orfickdiag lower beatnememnbeuGP) FLROHE the Sl el parrighef e drive
scroll (50), an AQdhamring (43), and a thrust 15

shafti(3Q) thpegh therrotltréneeun@(ﬁé& on nechani sm (40), a
conpr essi on chamber (45) is fornmed by engagenent

[00dEt weeThealetrid inona3s)ds dadwoppf § S8jor @36)tdnd aab@k (IHar The stator
scroll (55) and a novable-side wap (52) of the

(36 RV RRkResS G4l he (- bebl ﬁ]erﬂb@r grty] R A:RdttHfhe hc()ussnig (41) by

stationary-side wap (58), the stationary scroll

the E@%H@n ddgﬁﬁée g@? g%}c{f El?%iﬁ?&a(%) 1? 5@1@9} !f%d B AL SR Shatt part (21)

i onajy-side flat plate part (56) is shaped like a
Oftg %é ht(?‘\@ck circular plate. The diameter of the

statignary-side flat plate part_(56)_ is approxinmately
[00&ual v @dglﬁén to the Yalioneantyrel (B9 andehe agnswg (@i)theﬂompressm
di scharge opening (67) is forned centrally in the
mechprisinga) furthicdechides aphentablepserall (¥8) an Qhibaui B é43geand a thrust
openi ng (67) extends, passing conpletely through the
ringSUa).1 daalie/c@hslessidrbinesianlsen pM).la (dbyreaich daitrbler (4 ésformed by
comruni cati on 25 between the conpression chanber (45)

éngﬁg%gne‘hh Defldedt a CHAIREFy-§id2)IwraP(sBRrohBestathdAsy skib@ 85) and a

movable-side wrap (52) of the movable scroll (50}.

[0043] In addition to the stationary-side wrap (58), the stationary scroll (55) further

includes a stationary-side flat plate part (56) and an edge part (57).

[0044] The stationary-side flat plate part (56) is shaped like a somewhat thick circular
plate. The diameter of the stationary-side flat plate part (56) is approximately equal to the

inside diameter of the casing (11). A discharge opening (67) is formed centrally in the

stationary-side flat plate part (56). The discharge opening (67} extends, passing

completely through the stationary-side flat plate part (56) .and establishes communication

between the compression chamber (45) and the first chamber (12). On the other hand, the
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[00#Rk  nolomevablgescilhfd

edge part (57) is forned into a wall-1ike shape

ext endi ng downwards from a peri pheral portion of the
stationary-side flat plate part (56). A lower end of
the edge part (57) is in abytnment with the housing
(41). [0045] The stationary scroll (55) is firmy

it 380 4B L B O toge el B P g9 piphr

contact with the casing (11 whereby the jnterior
PoRtiRR of 4k§ Fatiqupry-sids figf pligéfemﬂr{ 36> thdoverad ofHafBese MQ§57) is in
~and the second chanber (13). [0046] The
abgmati wiilthe-lwudieg#Bp (58) is nounted, in a standing
manner, on the side of a lower surface of the
[O0BERT | O Ytatibktey fsbidl] BbRisehipalt fiXddblo, the UhsinBaul) by lasbolt (44).
fornmed integrally 10 wth the stationary-side flat

Thé |e@%e 891@ r(5’2( ihe s?eﬁi%n%gaﬁtck??p ggsy sﬁ 1108 @BntaaBVith Sthe casing (11),

I nt a spiral ape of a const ant

w9 WeinforRt 6PuR TEE e d0BET hRR LRDAY s1BhitRr Y238nd the secona

side wap (52) (described later). [0047] The
Chﬁﬂ{ﬁaaﬁ- scrol | (50) has, in addition to the

novabl e-si de wap (52), novabl e-side flat plate
[004&F t (Bl9 statpenagy- pjd@ e mg ipmountedap a stedigomapnerhen the side of
novabl e-side flat plate part (51) is shaped |ike a

- a lowsresaifate bhitekstationatytside fipd plate.pafinGeprsogle diat itgis famted integrally

(53) is forned into a tubular shape and is forned, in

with thd§iGaly-8de FRNRSE, paﬁHBG)Oxrl‘EBtsﬁltﬁéné}?fﬁdcaHaP (98) i8 formed into a
| ower surface, of thé novabl e-side fl at e part

sp1£a§ i’)ealrltlg%%h%‘#g&lt eﬁﬂé)nglr@fétjt }éeg%?)n gﬁfsbcgk%r%kégﬁhggisdho%a?r?)mdeswrap (58)
g g8 i A f s uBEb o ¥l o0 S heh

drive shaft (20) through the slide bush (25). [0349]
o s S6inadd P HoBblaRGgaD (2) o
manner, on the side of an upper surface of the
momahledside ot platef Haait (Sp) artden prajectindpgrt (Bdch that it is
formed integrally with the novable-side flat plate
[00p8) t  (Ble) modsblekidarilat Pldtd patt &1),is bhupedvikall ensivdat Wiepcircular
(52) is fornmed into a spiral wall-like shape of a

- plaRONFHaNkrofRe ke tart TH3) ToVBRh&T $ht66a WidRar Sbe 28 isSf@med, in a

spiral shape maki ng an involute curve, when vi ewed

projercﬁﬂé 'rﬁeﬁ’mlere, aagbfbgurﬁﬁglysée%ﬁ‘allyl%n a lower surface. of the movable-side flat
plate part {51). The tubular part (26) of the slide bush (25) is inserted into the projecting
part (53). Stated another way, the movaBle scroll (50) is brought into engagement with
the eccentric part (23) of the drive shaft (20) through the slide bush (25).

[0049] The movable-side wrap (52) is formed, in a standing manner, on the side of an
upper surface of the movable-side flat plate part (51), such that it is formed integrally with
the movable-side flat plate part (51). As shown in Figure 1, the movall)lle-side wrap (52)
is formed into é spiral wall-like shape of a constant height. The movable-side wrap (52)

is a spiral shape making an involute curve, when viewed from its leading end side.
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[ 0050] The novable scroll (50) is placed on the
housi ng (41) through the A dhamring (43) and the
thrust ring (46). [0051] First and second pairs of
keys are fornmed in the A dhaygring (43). The first
pair of keys engage the novabl e- side flat plate part

- ooithe, " IE RS breg o dedon it it i

by the rotation of the novable scroll (50) on
(43Dtaedﬁs@|t§mﬁfsﬂr%€eﬁjé} ated by the O dhamring (43). [0052]
As shown in Figure 2, the thrust ring (46) is shaped
(0051 ke aFirstragd weedndfriairs of fspysr are fominddoinethe Sldifant sing (3He The first
out side dianeter of the thrust ring (46) is smaller
pait bBkeysh@ ghgesthe énovabrgdeetlatqflatt pert GFINathe nvgatld 3¢roll58) while,
thrust ring (46) constitutes a supporting nenber 10

on ﬁﬁrotﬁéf@iﬁﬁ& tthdchiM ]Hﬁl" of B84%nf $r¥h$ R&u sV ?@j @Nl&?é' the rotation of
t'he mat er to form thru ring

'thegrzgv% leaslgﬁolls(sbf?nl %%)%g ?srpgétpg %ﬁglil @Hfhfﬁﬁl un%a@]gfr;] Staﬁgl

tered netal s_my e thrust .rin
(00845 *HES et B e (S TSRS By JRE g &ﬁ‘h flat upper
i nner circunference S|de area of a |ower surface o
andtlawer pirfpses.r | Thy quidde digmetsn of Sredprughing (461 5 w%lkalﬂﬂawhe inside
of engagenent hol es (48) which open at the | ower
diametef af ¢he Thibamphey (43)r f Bloethodst tring (6 esititutasg: UpPprting member
chanfered at its outer and inner circunferentia

for %bﬁﬁfmné Rhradioh 8P RonPthel RSV ScroDaBEING AsLEH) mlafenal to form the
formed on the upper surface of the thrust ring (46).

onfliag 0 N8 0. W PRE o LB o
K 1 I
ol A AP RS HERE h

t he upper surface of the housjng are engage
[00p%k o ﬁe dreppee (D hesm €T$P§’edaﬁ6"tt(ﬂe? éﬁﬁl&ﬂe‘?ﬁéﬁ?cewgeén inner
(48) of the thrust ring (46). The thrust ring (46) is
circgindpresesdsids e pAat lower issrfaemdftheh dausaingeé46) fonene step and a
novabl e-side flat plate part (51) of the novable

plustityod ] enga@omean ttoleh €48)oudsicingperdit )the blwver sunfgper The fipee surface of
of the thrust ring (46) on which the resinous coating

the (HQR)ridoS 46 Pk PRENFREV BSts DRtcR and ek BRc\EMefnES! Si@s.. In addition, a
sI|d|ng relative to the | ower surface (i.e., back

resiibls’ @&ﬁ)ng tl(ﬁ)?% ¥8tmed on the upper surface of the thrust ring (46). The

resinous coating (100) will be described later.

[0054} The thrust ring (46) is mounted on the upper surface of the housing (41) (see

| Figure 1). In this state, projection parts projectingly formed on the upper surface of the

housing (41) are engaged into the stepped portion (47) and the engagement holes (48) of

. the thrust ring (46). The thrust ring (46) is disposed, such that it is sandwiched between

the movable-side flat plate part (51) of the movable scroll (50) and the housing (41). The

upper surface of the thrust ring (46) on which the resinous coating (100) is formed serves

as a slide surface for sliding relative to the lower surface (i.e., back surface) of the
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[0G554 h t hahe dssirowarcesting (9t eonsistse kit g

novabl e-side flat plate part (51). [0055] The resinous
coating (100) consists mainly of fluorocarbon resin
‘and pol yam de-imde resin. The resinous coating (100)
is formed on the thrust ring;d46) in the follow ng
way. That is, the resinous coating (100) is formed by:

| an _application s of 5 applying a resin nateri al
_-lnoé’ﬁ}i’l(?"s?ci'?effqgﬁlfg?p%&ﬁ?ice of the thrust ring (46); a

burni ng step of heating the thrust ring %46) coated .
dlygrocasbpp resin and
280 degrees Centigrade; and a polishing step of _
polyetnidekinmde tehm. s (ihk acsgnont codimgdd8d)iim fprwict londhd Bypust ring (46) in the .
[ 0056] The conposition of the resinous coating (100)
followifl€ &k DeHat {s0fe tbsidhie d@ﬁﬁg@(ww QRARRAthyO tin taBplication step of
resinous coating (100) is made up of 10 fl uorocarbon
i . -0S ‘GO 0,
=Pl RlinihchBRond B kot TR0 Pl ioE (EP R Bting stp of
5% mass. nar nore .than.85% I n _addition, the
e P TR S AONReTeA YR OE AP PP B oo g0t lpout 280
of FEP (tetrafl uoroethyl ene- hexafl uoropropyl ene . )
degregsdrspigradecandp padishipg sise of Pabriveesths supsqeat dhe eagting with a lap.
and PTFE (polytetrafluoroethylene). In this '
[00BblLior otk tsompasg®inrpf thewesinons wabhg HPP) isslegwrdwtler t han
that 15 of PTFE. More specifically, preferably the
[0058BS I allied poimdrERoaibnbHtFEf i the Yesiboud @05G]g (NO®MAEH thagle up of
to the primry conponent nmade up of fluorocarbon resin
fluét0Carb&P Y@M HendiMede RS 1 5% bPend8ShdIOMsrL @bl B96( 3P Mass and
i's conbined with a pignent as” an artificial color ~
poigéiﬁﬁeﬂﬁli& a{e?ﬁrbf%{’ 184 ﬂl?ﬂrl 6@%!35 S RIGRLE heo2dd Ll 0ion, the
TounRt s of ese additive agents are set to such
degrees that the performance of. the, resi oatLn
PGB S5 6t S (e PG LEOBPORHactadh T Lk FEqepbctoethylene-

ring (46) are not ill-effected. For exanple, it

' f . i S
hexefyoHopEpylenat CoRal BBy Fsimancthpiens i fuorggemopiene eiesisy apd PTFE

to fall below 3% by nass of the fluorocarbon resin,
(poprtesfahabiethyiote) nomahishHirrdston eassthematie opFBP es gishier than that
not nmore than 0.5% by mass). RUNNI NG OPERATI ON 25
of H IR 9] MA&: dhesifichlDe graabav,thé hassatiobl FEPaRd 8358ris 010)

of the present enbodinent is 17

[0058] In addition to the primary component made up of fluorocarbon resin and
polyamide-imide resin, the resinous coating (100) is combined with a pigment as an
artificial color such as carbon and other additive agents. The addition amounts of these
additive agents are set to such degrees that the performance of the resinous coating (100)
and the degree of contact with the thrust ring (46) are not ill-effected. For example, it is
required that carbon as an additive agent be set so as to fall below 3% by mass of the
fluorocarbon resin, preferably not more than 1% by mass (more preferably not more than
0.5% by mass).

RUNNING OPERATION

[0059] As described above, the scroll compressor (10) of the present embodiment is



10

15

20

25

installed in a refrigerant circuit of a refrigeration
apparatus. And, the scroll conpressor (10) draws in
| ow- pressure gas refrigerant from an evaporator and
conpresses it. Then, the pogt-conpression,
hi gh- pressure gas refrigerant is delivered to a

ation of co

rnsfaglFa elg %Ter!gﬁ{ge}f’a%r Flﬁ}élﬂg eg %ll i:eﬂ’ug%r PRy gg%arratgg gﬁ@,qge Yeroll compressor

descri bed. 5 [0060] Raqtational power enerated in the

(10} |dsayy it lompprsesurasds edrigera dram %@Vﬁgﬂr@tﬁe angy Prmereg%rafl& Then,
(20) to the novable scroll (50). The novable scrol

the(158) cainpressiory highhmrestuievgas refigbtant B0jelivered i dedndspsarheHere, the
O dhamring (43), wherein the novable scroll (50)

opéfﬁﬂﬁﬁﬁoﬂd&ﬁépres@fd@aﬁr@fn g¥Bdnk B tH schdUdoni@tsabl (19) &desdrtbed.

axis Low pressure gas refrigerant drawn into

[Odggg n;gge%klgﬁgﬂbﬂﬁa?%ﬁe&&g)1nfﬂhev§%clt1né ot Eiﬁﬁ is 8L008litted by the

casi ng y may of e suction

o Mt 69;’5% AR 168) (GGl B iRl o e o
s S TR, 215 50, (50) S0 LG B,

the novable scroll (50) nmakes orbital notion, the

orbitel mpBomvithpe roeting es 8 exis. chanber (45) whi ch enters
the cl osed state decreases accordingly, and the gas

[006ef r i gbswprestiire as tréfeigeranpdasadntocthanbet] dodiredssr (10) ﬂows into
conpressed. And, the gas refrigerant conpressed to

theme&thd Bl I Fs)f boe dafih® (1 1)eby Wa?tofctﬂé”m&[on( 131%): (14). This gas
hrough the |scharge opéni ng , thereafter,

refﬁ%err%{dt;i% IEI?%VQ(F g'rt ar 5 1%%130210 Ergbe? ?{gé dfg(%? Qf;&s ()él@ Berl%heaal side of

the JRRVA %&erﬂﬁ%‘repn@ﬂgnf 5y e SO0 AL LT ot o ASdhettionary-side wrap

' ressed, and the pressure of gas in_ the conpression
(5820@ E

B %WV%MS)SCYOHC@ hé”ekeSae@aaldmﬁem}s theyolmae ohthe compression
this, aload in the direction of pulling the novable
chaghep [45) (BMoh endery theradonet Ivatesdestdastraacyorlirghy, land B8 gas refrigerant in
i.e., a dowmward thrust [oad (axial [|oad), acts on

the Tch@rpfﬁ@&l@ﬁh&mﬁe‘xf @5) is(opresibre  dowd) ey ghstrbfrigstant cadpressathto high
the novabl e scroll (50) is supported by the thrust

pre§5‘uﬂ=.g fm@ lﬂwltﬁ@ first Rhaskd an) tARuBRUSE NG sdifige @fié’hm% (67) and,

in sliding contact withthe novable scrol
o3, BRSPS G0 e v 19
[0062] As described above, in the compression mechanism (40), the refrigerant in the
compression chamber (45} is compressed, and the pressure of gas in the compression
chamber (45) increases accordingly. Because of this, a load in the direction of pulling the
movable scroll (50) away from the stationary scroll (55), i.e., a downward thrust load (axial

load), acts on the movable scroll (50). The downward thrust load from the movable scroll

(50) is supported by the thrust ring (46) which is placed on the housing (41) and which is-

~ 1n sliding contact with the movable scroll (50).

[0063]  During the operation of the scroll compressor (10), a supply of refrigeration oil
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is provided to each sliding portion by way of the

lubrication passage (24) of the drive shaft (20) and

the sliding portions are lubricated by the supplied

refrigeration oil, in ordinafy circunstances. In

ot her words, the slide surfaces of the novable scrol
e,.thrust. r bricate

s {3phie 8 st St ionl R B BB RLISEAR 1B piape aive shan

are cases where |ubrication by neans of refrigeration
(209 4nd; the shéingRoviienscare Ahriceiedt iy theysupplipdngingpraipn gib in ordinary

operational status. For exanple, there 1is such a case
cirtirastanashie nintdikerseords, lthedidp sedsa@s of 1@)mowble scrab(50) tudkthe thrust

refrigeration oil supplied to sliding portions is

ring_w)ea«ﬂe RibEYatby bl réftbehafi@f sil.ger ant entering fromthe
i scharge pipe (15). Thereafter, when the scrol

o : vt _ . . _ _

(0GBTE 2PRSho bASY ni, B AR, ik G TRAREAS By blcall b Rftigeration
L0i 1 until, the.tinpe.there is provided a .s | y of

oit s o Pavidet Sfiscroriy Yeliis 1S o PorSuf,” 2k cxample, there

. addition, since a poriion of the .refrigeration ojl . )

is ich @uesr bat. iwhep ke scaelf peapisptor 610 ds g resty gv@erﬁ geragjopgil supplied
the refrigerant and there is a possibility that the

to stidinggertans imwagfed resfay | yeliqutid oefrigedant entedine Gami thg disthyrge pipe
becones too Ilittle thereby causing a shortage of the

(13U pPhsteaferunhen fthe edroll gompidsedr (0) 14 activaeeds thedinembifs will slide
portions. Besides, if arelatively |arge anount of

agelih% Wiagh logfek 118 %ﬁ@%seﬁ&% f SefficOMibN S ISUR R tinf BRrd K rovided a
an

di ssolves into refrigeration oil, then the

sup\ﬁlf %?ﬁféﬂfée&ftioﬁegi” ﬁ[eagl.ﬁd?ﬁg %iﬁlatiotng. bf 2SR ,i’s%?ﬁ?teg ptopt?on of the

ortions decreases , as a resu
adequat e.,effect of .| ubgication . ot b bt al ned.
ref Rt O GERIAICS 3 the REeSFnh PReuil Mesrlisy "ikbaids Toipizerabt and there
~refrigeration oil is no |onger expected, the
is 4 posibeltyithat the stopgeamayat efiTanegEatios oif ethewpsipe 411) becomes too
scroll (50) and the 20 thrust ring (46) is provided
littleytheteby reassimp asshovagd ofythe100ply COMBOSI Felbige@morES NOUS sliding
COATI NG [ 0065] As descri bed above, in the primry

poﬁieﬁ@ or@aidesfif b helati sy ROwSart@ait onYqlidl @8} igerahiheénters from the suction
conponent percentage of polyam de-imde resin is not

| pipk Q3% LMPBis@IEDYtIRESPMon B Bthelt ARNVISRBtP W T Zeration oil to be

Her€, the reason for setting the conponent percentage

oo R BT AT 508 e g B cion
may not be obtained. Even in such a case that lubrication by means of refrigeration oil is
no longer expected, the lubrication of the slide surfaces of the movable scroll (50) and the
thrust ring (46) is provided by the resinous coating (100). |

COMPOSITION OF RESINOUS COATING

[0065]) As described above, in the primary component of the resinous coating (100),
the component percentage of polyamide-imide resin is not less thaﬁ 6“5%l by mass nor more
than 85% by mass. Here, the reason for setting the component percentage of polyamide-

imide resin so that it falls within such a numerical range will be described below.
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[0066] First of all, characteristics required for the
resi nous coating (100) are discussed. [00671 A first
characteristic required for the resinous coating (100)
i s that it exhibits an adeqyptely | ow coefficient of
frlctlon is reasonable for the reS|nous coati ng

o b uired.to hav roper
rodHd”) E%rﬁé)ﬁéllc@%ﬂ%sviwmr@ ¥ el RS QAP E Gisouseca.
Iubrlcatlon bet ween nmenbers in a good st ate. &0068] A
(0068 ond Adhat cherastaristic teapiedifor dep Teaipopsroating (YA@h & that it exhibits an
coating (100) is that the anobunt of abrasion is
adaqumtely loWf coeffecier oif fidetmnc o&itis rapsqribdB) for thewesimowwoating (109) to be
~conpletely, this. nmeans that the effect of

_ red_}lﬁ@& tERdveQcH 8 pRfpeltd BE@sk 2éstieshs RBAtHAMDY) is provided to maintain

herefore, the anount of abrasion of the resinous

hﬂ?ﬁ@ﬁlpgﬁﬁéﬁﬁﬁﬁkﬁgﬁz F§6&9$E% be at a certain | ow

eve In the scrol] conpressor

), the re ous, coatin 0 the thrust ri .

[0gekB) "1 &"esPiE chmacenss ccanubd Toh el st i ?m% (L08) is that the
novable scrol | (50) to descend for an_ _anou

ameppty gy ealt hdf throterinoes comimg oM ’o‘fWQfﬁé)Ut completely, this
resinous coating (100). As a result, the clearance

mehet thetegthe tifect loé adirivgtients noflongee obamed @Bm,rausf&;) Thnreferhethe amount
flat plate portion (51, 1576) expands, thereby

of GBkSIonJoR I egsindusetdatiap er10y) ifceqriddng e @l saettin low level.
view of this 15 point, 1t is required that the anount

Adgﬁ-oﬁmﬁ%{ M sctdIBed B A8H AL 05 ORE kdihdud anuﬂge(%bej & the thrust ring

ow a certaln l'ow ['evel . [00 e ‘ot her
n SCI 0 d
(462 5 W (\j/vO rouf;j rel[rglast cl:aéln o p;grg él%zlupp t(:]hgg\{ag?et gbﬁgl(%c?aﬁoéf&kénd for an

am lg%ff!é)?rrés Vg% et gl:néccﬁn%ggsg&gsf |ﬂ%is/ret%ﬁ§§1£ Icggtqng (100). As a

" lubrication by refrigeration o

reselfbe @lé@ram@m’pﬁgﬂléﬁea@mgcmféhe B ﬁ@c%&)eﬁnﬁgh@ flat plate portion
resi nous coating (100) fornmed on the nenbers of the

(515 86 )ohxpacdsyreestsocaugib@)a drsp iregiiicieady.t oAbewdinglyealso in view of this
aforesaid first and second characteristics in the

poifif s YRRIed e e dnfounebf hlgesial bbihe@édin@s coililg @90) Be held to fall
the case where there is no refrigeration oil. [0070]

bd&@aokgghlggqgﬁgaln the resinous coating (100) capable
neeting all of the 25 above-described conditions,

[OOE%]l suf fd&le(t?l} | r;\b'm%,o RARE n&cro?ﬁ%&%%e%go% Plfﬂ), adequate amounts of

yam

refrigeration oil are supplied to the sliding portions in ordinary circumstances, as described
above; however, there is a possibility that lubrication by refrigeration oil may not be
expected depending on circumstances. Accordingly, the resinous coating (100) formed
on tile members of the scroll compressor (10} is required to have the aforesaid first and
second characteristics in the case where there is refrigeration oil as well as in the case

where there is no refrigeration oil.

f0070] In order to obtain the resinous coating (100) capable of meeting all of the

above-described conditions, it suffices if the component percentage of polyamide-imide
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resin in the primary conponent of the resinous coating
(100) is so set as to be not less than 65% by mass
nor nmore than 85% by mass. This point is described
with reference to Figure 3 gphd Figure 4. Figures 3
and 4 each graphically show a rel ati onship between the
conmponent percentage 0 yam de-inide . resin in th

respy IR PrIEgRpesTRRfneny of t’f{a%rqseg}%qféms (LY PRyt 2019) bea?fa less than
the depth o f abrasion of the resinous coating (100),

65%ny masenart ingrs Khan EHét e erass. heTfuwpmmemdemlb@@mﬁgeeference to
of polyam de-imde resin in the primry conponent of

Figuhe3 ard Fiyaws 4C 0Bidung X 2A0) ethriphicatigehbivad ehitiondhip between the

friction of the resinous coating (100). In addition,

corEb&iéhf—‘ ScbRRE LM Pt Al aniaeBsih RERR Jrinfy %Hﬂ?bﬂen‘?t)f the resinous

r'ef rlgeratlon oi'l ‘on the resinous coatlng

coa&ﬁg rﬁ???egrhdt 1511% C%gﬁlegf ﬂﬁ&? gf %rrgmf;}ox{ cpoaﬁﬁg Ei(ﬁ)a %{daa relationship

eisn era

t he resinous coatin 1 0 007 In the state in

betiypn: HcrJoaHRonpFRr Rerest) 9 byt ‘&1%@%{93%“ f PEmaphgpmponent of
resi nous coating (§100) | ubrication is provided

theragingup dgpting, 100ppnd e caelfisiendpf frictian ofthe resineus coging G40). In
conmponent percentage (rate of content) of

adddtddry Figuate 3 ireprdeentsedritawhidmthotesb e supglih ef tépgdratidn oil on the resinous
abrasion increases (see Figure 3). This is because the

coal@g () AFhilkabA lﬁféﬁc&h@ffhah@ EFiERS I RPRsdis E0a5WHRE Kek®®)no supply of
decreases as the conponent percentage of

ref YR cﬁ?oﬂ {Hevﬁsﬂi 'cBat%egnqlﬂb)Shes I'n other wor ds, . in

e state In her supply of refrlgeratlon
van

Bl B ge%?e%'elﬂo‘?fﬁlﬁ%‘*ﬁ?{gse%% of GRHABEOH Gl PRGRe esinous

100{Eqﬂ In addition, if the_conponent

coaéeg& )a]g‘,;‘@ﬂ(%? 106‘0‘? pENdr mankeby @’@Fﬁfr’fgéﬁt‘@nk%]i ov thgssiate, as the
by mass, this causes the depth of abrasion of the

com;@glpnfoppgcmq (mge of otentpof pelyemule-ipddastesinpiipinishes, the depth of
Accordingly, preferably the conponent percentage of

abrysidry Awtedeesi @edBignesd)n iThis ik hecquse thar degesengidrediesobdf theaesinous
resinous coating (100) is so set as to exceed 65% by

coatlBS $1.00) HOQédes tHeROnPbh@Tt pBRBAtagd 6f $d1Park@BRANRYesin diminishes.

percentage of polyam de-imde resinin the primry

- In &HM%@ otije tsﬁxl?e fneﬁfhgﬁ YRerE 9@5' P%a n% Jo@%frltgﬁraﬁ% oil on the resinous

excessi ve uces ob e state

0 ref tlpn reS|nous
coalig,Fly 1P ﬁvan%s%%w&ﬁaz%ﬁ%ﬁ%%%ﬁ hergSeks ol B SR ratipe (00
per cent age. of yam de-im de resin increases, this 21
is high. In ad ition, 1 the component percentage of polyamide-imide resin falls below
65% by mass, this causes the depth of abrasion of the resinous coating (100) to increase
sharply. Accordingly, preferably the component percentage of polyamide-imide resin in
the primary component of the resinous coating (100) is so set as to exceed 65% by mass.
[0072] On the other hand, if the component percentage of polyamide-imide resin in the
primary component of the resinous coating (100) is set excessively, this produces problems

in the state in which there is no refrigeration cil on the resinous coating (100). Stated

another way, if the component percentage of polyamide-imide resin increases, this



10

15

20

25

acconpani es a decrease in the conponent percentage of

fluorocarbon resin. As a result, the effect of

“friction reduction by fluorocarbon resin is |essened.

More specifically, when theggconponent percentage of

pol yam de-i m de resin exceeds 85% by nass, the

CoeffICI%P of . friction increases %Pﬁ<§ éﬁs in i
a“%&ﬂ%""f‘}e&ﬁ FHESHIRIPA CBPPYHIAOFERN S o AT PEARYL TSy S5 Tesult,

see Fi ure 4). Accordillgly, preferably the

theceisgonkiiclperesihiarge BRoteRgaTce P iemweds Mo Fscifiselly, when

pri mary conponent of the resinous coating (100) is so
thesmimmmettpei@ntagh ef puly8tdde-imide resasexce¢d3BBE3} b heasglibe ecefficient

shows that, if the conponent percentage of

of ﬂiﬂtﬁbﬁﬂh@i@ade%ﬂ@pmﬁnm Mdifidie (R P Yf 6QAHONARL i9¢reddRe sharply
resinous coating (100) is so set as to be not |ess

b %
I Db RIS SRR ARCREYS e imic

' feswolﬁftg? bRuRtY $°éﬁﬁsq%?$ﬁ' it tebrpSrBR BN ¥ 54 BRto fllpelow 85%

in which there exists refrigeration oil on the

by P85 - nous coating (100) but also in the state in which
there exists no reftigeration oil on the resinous

[00g3ht i NGhe 490Y shERABKCITTE: GREnENVBEDpdvENTagk of Hoyaoifdy-injide resin in
the present enbodi ment, in conbination with

thefphie @ eamE@ment esihe xesimiuy aoatiie (100) id8o k&tSis fo bs neyipssali@dss% by
to formthe resinous coating (100). And, by making use

maff n? mGBIRALERL b$ bhaas, his Ff)%\)iaég tﬁ@ 1dstHods cézﬁﬁigr(lﬂﬁ) Whose abrasion
excel | ent |npaCt reS|Stance becones pOSSl I'e to

deptﬂﬁ [urRlcdy h‘& 8 W %%83%10915&1 Ffﬁménte ﬁé@fﬁ{i&e g?‘?%@wt 01}1)! in the

€ resi nous coa |ng

e and, whi does n peel off easi
st iR g D &8t 501 aote i g Festons Fatinptophbutalso in the
property of hl?h har dness, so that the resinous
Stafé Fapiiel theregmistsi ng Teligsratiprioyl e resmeus sostme (KM out
easily. Accordingly, the present enbodi nent nakes it
EFPBEIi0OE EMBIGRIMENIhIt he slide surface, the resinous
coating (100) which is free fromcracking or

[00p€el | Ng-ted pregare emBodiargt, pe Eoabingfion WITE flubRRA®DY resin, polyamide-
ensuring that the reliability of the scrol

Imlﬁ@%h?%s% plod8d 1 ForkBIONSHoW EhRRE () - 23, []39%5&1@ hise of a
dition, |n accordance wth the present enmbodi nent
cha}a'&?erlgﬁgpcﬁn Sglgfaf%?de-1m1de resin, i.e., excellent impact resistance, it becomes
possible to form, on the slide surface of the thrust ring (46), the resinous coating (100)
which exhibits high impact resistance and which does not peel off easily. In addition, the
polyamide-imide resin further has a property of high hardness, so that the resinous coating
(100) is relativelj hard and is not worn out easily. Accordingly, the present embodiment
makes it possible to form, on the slide surface, the resinous coating (100) which is free

from cracking or peeling-off over a long period of time, thereby ensuring that the

reliability of the scroll compressor (10) is improved without fail.

- [0075] In addition, in accordance with the present embodiment, the component
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percentage of polyamide-imde resin in the primary
conponent of the resinous coating (100) is so set as
to fall within a predeterm ned nunerical range.
Because of such a setting, dot is possible to realize
the resinous coating (100) which provides an excell ent

| ubricatiqn state. and whpse abrasi on anount is snall .
Per?fr’iﬂft‘%?egféPoj%m%dﬁ*WH‘?ecFPS{‘h@r @eel%?fé‘i“? CWF‘&eﬁ’%ﬁﬁeJﬁ’“&P‘f‘s coating
on the resinous coating (100) as well as in the state
(10Phisnkn ¢t ashisr Ellewithinsa predefesminegerwmsrisgl sangeonBeeayise of such a
resi nous coating (100). Accordingly, in accordance
settimgf, hit ishpossibie se pdalieeritod ravobs cobtirye (I@Be svlpds pidvidestam excellent
realize the resinous coating (100) nost suitable for

lubfiBRicBCdak |and ONRGs8 SbPdsidnl Shotd i6 RndBRYinf @k | stdt®15:0 véhisH &ege exists
in which there is no refrigeration oil on the

e GPULRER, 0 RSOl TRNDH SIEAE AR, L o cin
o FBLEHEEAE B 5 bt DS R Bl BoCH b i e

thrust ring (46 with respect to the novabl e scro

|
pregeppembodupeited WSS NROSEDY Ho Fealizgatbp nigsineenroating (HYW) most

scroll compressor (10), the thrust ring (46) receives

* suitabledbathevsirgll gomatessdrr (@8} whiddmby dall tilte a steteaibl which there is no

scroll, and a relatively great contact pressure acts

refr@RratioR€ibbh @i fdinbas Codtingt(00), feredy dfsufihd) ¢ad e reliability of the
Particularly, when a m xed refrigerant containing R32,

‘serott sstlgifhgis iﬁﬁ)@gﬁd t8hGurthest WRBM as the refrigerant

of the ref erant circuit, the discharge pressure of
e sgGralk.. co essor (.1 C .e| at jvel [ .
10035, ° 3 oo FbE B tpeetboolFatrEs i Bttt B ring 0
..on the slide surface of the thrust ring.(46). On t
witlyFaserctia e moNaklf sog dS@hts cgﬁﬁed’iﬂﬁﬁﬂle,r%ﬂ%%) wabPpGlD). 1n e
coating (100) is applied onto the slide surface of the
scralheanspresson §1 M) 48 tomsiung (6 gecgives [aaelajizely gregt garust load from the
contact pressure acts. Because of this, it becones
moybEsichdll ahd aeelativay iheat corting psdsbute astachdbesloke sedate of the thrust
the thrust ring (46) and the novable scroll (50),

ring (46)., BRO&BarlWWieR sahiied ré@i@eranNcERMAIME R32DEuchalsiTd10A, R407C
condi tions due to application of great |oads thereon,

ete, i$ E&édbé's' tﬁ@?&ﬂg%{ﬂt HEE 8 BOUR: GRATH RS did0Ree rik {niebdff the scroll

making it pos e to enstre that the reliability o

conbBRREND) b SRIRSBRHy IR o PRERE 040 g
on ‘[LQ (selicgeosruﬁ agé Q thglélgrrt]listnrgl}ngz(élt‘i). On the other hand, in the present embodiment,
the resinous coating (100) is applied onto the slide surface of thé thrust ring (46) on which
a relatively large contact pressure acts. Because of this, it becomes possible to ensure that
the slide surface of each of the thrust ring (46) and the movable scroll (50), i.e., those
which are placed in severe lubrication conditions due to application of great loads thereon,
is lubricated by the resinous coating (100), thereby making it possible to ensure that the

reliability of the scroll compressor (10) 1s improved.

[0077] The resinous coating (100) is formed after undergoing the foregoing burming
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 the gegieasi qoatyess 6109) & fasms

and polishing steps. Consequently, when the resinous
coating (100) is forned on a nenber which is large in
size and conplicated in shape (e.g., the housing (41),
the novable scroll (50) etagg), the nenber nmay becone
deformed due to heat strain in the burning step and

o 0T o Qb % B8 2SRl e o

ot her hand, the present enbodi nent enploys such a .
membeis thigdy isolirgenin size radr exspplisgted cpashang (Eeoofeihousing (41), the
formed on the thrust ring (46) which is relatively
mosahiplserclin(50% baxpe tlenthetribghmaynbaseing hiefamedt die tohheas tstrain in the
ring (46) is attached to the housing (41) for sliding
burbink stdpN g d B 3 Rinb 6F Qlokk (Rfdired AddealihfeAtH e rhéifibkgtin each step
ring (46) is shaped |like a ring having a 10 sinple
re, the problem of heat strain in the burning
nmi%%%%%% unlikely to arise. Besides, the thrust ring

6) is relativel mal | in size and light in weight, .
10028 1efn ke S G, B oo 0B GBS ctneiie sy H Sofegon tha
in_ each step. Accordingly, the present e dj ment, X X
: S ohhe W%&H@e(“@ﬁ @fq@‘gbissregtwely simple in
required for formng the resinous coating (100) on o
shaphend hghist weight) afdiBle thust @S E6) sntlached thdhphouing @éhfor sliding
costs of the scroll conmpressor 15 (10) resulting from
with {2 thevditd dcedll @0).t hand, esice asthasatihg ¢16) 106apéd fike a ring having a
i ncreasi ng. MODI FI ED EXAMPLE OF EMBODI MENT 1 [0079]
simlgmes%tlﬂle,l HROPRILESS AT KchP)str@fn TN ePHeSY sRPDQAIREEy to arise.

y enpl oy such a construction that the housing (41)

| rectl UPRPOLt-S: I . -he -
Bt Ap RGP s el e Rk O} bR TR e that e thrus
. ( . In this case, the resinous coati.ng (100) 20 .is .
ring (fcanchs Srlaral PNy o CEEp U o AT @w&w&%%oﬁmﬂ
(41) that slides relative to the _novable-side flat )
malists it possihrle t¢ oY oy reducenby £B3te reqitgl|foy Byning Hipgigpinpys coating
addition, in the scroll conpressor (10) of the present
(10@ndrothertbrust ring €46) rbas aiso ishibio shte prodctivd)costs of gharemold pompressor
t he upper surface of the thrust ring (46).
(10PebEIiAa flowethy forniatioR Y f BR raginangediid@i) fismriecemnins
coating (100) is forned on an area of 2 5 the back

f ( plate part (51) of
i R

{0079] The seroll compressor (10) of the present embodiment may employ such a

construction that the housing (41) directly supports a thrust load from the movable scroll

(50) without the provision of the thrust ring (46). In this case, the resinous coating (100)
is formed on an area of the upper surface of the housing (41) that slides relative to the

movable-side flat plate part (51) of the movable scroli (30).

[0080] In addition, in the scroll compressor (10) of the present embodiment, the

resinous coating (100) is formed on the upper surface of the thrust ring (46).

| Alternatively, it may be arranged that the resinous coating (_100) is formed on an area of

the back surface of the movable-side flat plate part (51) of the movable scroll (50) that
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slides relative to the thrust ring (46). Furthernore,
it may be arranged that the resinous coating (100) is
formed on both the slide surface of the thrust ring
(46) and the slide surface gf the novable scrol

(50). EMBODI MENT 2 OF I NVENTION 5 [0081] A second

' slic%ggggigi]{ftce ’Ejtewggalltugigﬂggr f@sﬁgt E\iﬁtn- anentﬂibeggy%zy ?)gtsagrlra%}gbeeddthag- ’Hl% resinous

conpressor (60) fornmed by a rotary fluid machi ne )
coatize d1 B9ty fosmedonphab ahe slids ewtacernl thadhyust spg (46) and the slide
conpressor (60) is disposed in a refrigerant circuit
surtice af thefmogbteadckad(S8ppar at us and is used to conpress
refrigerant. [0082] As shown in figure 5 the rotary

EMBODIFESOT 26 INVENTRONRT esent enbodi ment is 10
formed into a so-called hernetical type. Mre

cifjc r . asi
I00BEEY' cheiitd chESaRBarial (SR ERR Bivenlt s BSrbol AHAS presen
ernmetically. seal ed contai ner. dat.ed in the. i
embEATRY €5 aPERa e e Conare o ST dg) ey, Jyg machine
shaft (75), and an electric nmotor (70). In the casing. .
accppiing  tp hibie cRppeE SEVERioRe c hEl SAfRBEPIpFga (@3 ist gisposed in a
electric nmotor (70). 15 [0083] Atermnal (62) and a
refrifiesat angat pf peefi§3tiar ppatahmcindds vsedtih eompresofefigrant.
casing (61). The termnal (62) is used to supply the
[o0eRlect rAs s Kig@e S\Wiehtoi£Edrhpesoe\6).of @t prekedt efbediment is
hand, the discharge pipe (63) passes conpletely
forfBd o4EN INEalGAShR B8l 0 d MO Sﬁﬁﬁﬁcéﬂiy, tihe I@ch@?%l%ilﬂ@ssor (60)

pi pe (63) opens Iinto a space within thée casing
4 | j 70). h . -
sl 0R55by 185 SERES 46 L0801 Rl i AR 00 s
ol e R 25 A e R P eleb i Bt 880 o 9,

connected to a term nal of the termnal (62) through a
and) aggdectric petqrd0). s Ha ke casipgi(eh. the qemprersigrrasaraniseg(@)underlies
shown. On the other hand, the rotor (72) is firmy
the tlexted ot (#).dri ve shaft (75). [0085] The drive shaft
- (75) has a main shaft part (76) and an eccentric part
[0083]7) , Abdmiisal (8D dAUNdiechage SiPE 63 4RO sitdched i theasp bOthe casing
extend vertically. The eccentric part (77) is |ocated

(6171 PR terminal (62) 1s used to supply the electric motor (70) with electric power. On

-the other hand, the discharge pipe (63) passes completely through the casing (61) and one

end of the discharge pipe (63) opens into a space within the casing (61).

[0084] The electric motor (70) has a stator (71) and a rotor (72). The stator (71) is
firmly fixed to the body of the casing (61) by shrinkage fitting or other like technique.
The stator (71) is electrically connected to a terminal of the terminal (62) through a lead
line (ﬁot shown), which is not diagrammatically shown. On the other ha,nd,. the rotor (72)
is firmly fixed to the drive shaft (75).

[0085] The drive shaft (75) has a main shaft part (76) and an eccentric part (77), and is

mounted in such a position so as to extend vertically. The eccentric part (77) is located at -



10

15

20

25

an area nearer to the lower end of the drive shaft
(75). The eccentric part (77) is formed, such that it
has a greater dianmeter than the main shaft part (76)
and its center of axle is offs centered relative to
the center of axle of the main shaft part (76). [0086]

o e SARED 19 (o dp iy or e e Rt Ti0q TpB <ol iy CHgisformed.
and a piston (83). The front head (86) is
Suciséb,attlt bsegredpliametie ey tharaain shaft parki7 $)end o Cﬁlhtér of axle is off-

ot her hand, the rear head (88) is positioned under the

centaréd miiﬁ'rve(ts 1He. cefitee oE ytle nffke n{Bd phafspsbiTdn ched by t he

front head (86) and the rear head (88) from above and
[0086] ow. AT BRovin @NFighRasl thdBompraskidh SretRdisnh €80 Ha88)cylinder (81), a

constitute, respectively, side plates for closing

ARl B R 5y | Rl o

byt ere () ﬁ@{}%ﬂ% isﬁ%ﬁ P%pﬁf s Reridin iﬁ%‘ﬁaﬁw sgder e

i@gt of the cylinder he piston (83) engages t

cyliggetatilp chpf‘aﬁxlmé?l?sSl&ﬂs %q@éWeFﬂlre@ &y the Fropt headh (83}1 anq flse rear head
i nner peripheral surface is in sliding contact with

(88) Hronop uabeve ped i heher.al Thes fohtibeacb (8G)hende twerttar iheagh{B8) constitute,
(77). In addition, the outer peripheral surface of the

respcaVelR, stde HI18@) forsldsingshotlel ey of@ld @dinded @M.t he. i nner
peripheral surface of the cylinder (81). A

[008PPT eBl SRindba ?rls & ed! i8itof LHTEE éﬂaﬁttﬂﬁul'af@l'lﬁ% ODn the other
t He cylinder (81) by acconmpdating the piston (83)

in
hanhg‘{fi gﬂt{)ﬁrﬂ ?ﬁ\h {ﬁ]’%qﬁcé Lr%g gltstlélﬁﬁ fg%%sg ]]1%\% %@%o&?t&qﬁg the same height
and ects outwards from

as G riop v e B T RRorb i Fieged direc-seri 835 <t75bn%f the drive
ressi on chanmber (90), sandw ched between the inner

Shaﬁe(ggbh@ Hp 1aner fogEBhel kace y I alkeding gaytaginvitl e ewfer peripheral

peri pheral surface of the piston (83), is divided by

surfabee oblhedescer(td pait (7 9). a Ihiadditiopr ths sutes psiinber(ﬂ%iyfaaﬂ @df ¢he piston

| ow pressure side (92). In Figure 6, the |ow pressure

(83piden (sHdngotoritite WRHRhE SHied NpEipABRE sukfId) of Sheichliadeed(81). A
on the right-hand side of the blade (84) and the

o 0SSN M LA S 308 QPR
the B s%gle(sgr)sﬁ)the g}ﬁlnder (81).

[0088] A blade (84) is formed integrally with the piston (83). The blade (84) is
shaped like a plate, and projects outwards from the outer peripheral surface of the piston
(85). The compression chamber (90), sandwiched between the inner peripheral surface of
the cylinder (81) and the outer peripheral surface of the piston (83), is divided by the blade
(84) into a high-pressure side (91) and a low-pressure side (92). In Figure 6, the low-
pressure side (92) of the compression chamber (90) is sifuated on the right-hand side of the

blade (84) and the high-pressure side (91) of the compression chamber (90) is situated on

the left-hand side of the blade (84).
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[0089] The cylinder (81) is provided with a pair of
bushes (85). Each bush (85) is shaped |ike a
hal f -noon. The pair of bushes (85) are disposed with
the blade (84) sandw ched therebetween, and slide
relative to the side surface of the blade (84). In

o S LA S B P o9

t her ebet ween. [0090) A suction port (82) is forned in

shapp il & habfrme@n) Thenpaieef Ebesh @53 e idiypopust tvith( tie) blade (34)
opens into the inner peripheral surface of the

sandwi¢hed ethereBétyveam danclostde nietaditve So vihe sidehsirfdcowfphe ddadee(84). In
side (92) of the conpression chanber (90). A suction

adiiRE th®bhsties (B@s%t@&tawawaﬁﬂetooﬂqla efyliadét @f),tweh the blade (84)
suct’i on port (82 The suction pipe 864) passes

Q{;@I hrough t he body of the casing (61),
ex gﬁﬁg f:g&%hf&de the casing (61). [0091] As shown

LR, Figure 5 the 86 pe

10088 r ox T InAR) G2 RgHEer e PpRE RS ips §EE0fe pyption por
cl ose contact with_ the upper surface of the cylinder

(82 gngns inta theyjnseneaiharg! &HF e e§the whapadsh ad cgﬁtrﬁ%%}tis with the
formed centrally in the front head (86) such that it '

lowppmpact side (9% rafshe Torepresiion beanband9Par A §87ipn pipe (64) is inserted
constitutes a slide bearing for 15 supporting the

intdd thev ethehahd of Ah¢ .sutt@3OBort ASZh. s dhar getipw pipe( 8B) passes completely
conmuni cation with the high-pressure side (91) of the

ﬂu&%ﬁﬁﬁ@ﬁ&l}%f 1ROBIERES (6§)9 Q){teh@mé @ bﬁt@ﬁ@ tﬂéba%iﬂ% (BI)O nt head

; I n"addi tion, I di scharge valve (96) which is
[OO%E]JTE %% g o%frh%[eﬂig I%C%\?}éer ﬁroﬁiﬂtlﬁegggggc 'ghzti eﬁp}é{e?a!ﬁ?ag%?&%nately flat

S ure A nuffler 97) for reducm

pla%mngaﬁ et pirkiss Sk tlhg ach et e FpsenEter ﬁ#ﬁecﬂmdef (81).
upper surface of the front head (86). [009 L The re

A main deqra) pars(33 halead likk a tuhe 18 fymsdickaidlyingthe fropy Iéﬁaé (86) such
and its upper surface is in close contact with the

thatl gwewjsts ipeadef The o itedang (Bit) (87A wultitbeard nljdpdearing for
(89) shaped like a tube is fornmed centrally in the _

supp@ing HieadtieXBhft (33)Ch that it projects downwards. The

sub bearing part (89) constitutes a slide bearing for

[00SMPPOT & 301 4rBE &t (Y8 in 28mBRAkdatiod Mith tBE high-pressure side (91) of the
compression chamber (90) 1s formed in the front head (86). In addition, a discharge valve
(96) which is formed by a reed valve is disposed in the front head (86), such that it covers
the discharge port (95) (see Figure 6). A muffler (97) for reducing the pulsation of
discharged gas is attached to the upper surface of the front head (86).

{0093] The rear head (88) is shaped like an approximately flat plate and ifs upper
surface is in close contact with the lower surface of the cylinder (81). A sub bearing part
(89) shaped like a tube is formed centrally in the rear head (88), such that it projects

downwards. The sub bearing part (89) constitutes a slide bearing for supporting the drive

shaft (75).



10

15

20

25

[0094] As shown in Figure 7, the piston (83) and the
bl ade (84) which are integrally forned are coated
with the resinous coating (100). This resinous coating
(100) is formed on both endysurfaces of the piston
(83) as well as on both end surfaces of the bl ade

) o BB 3150 LB BT i T By

surface of the piston (83) and the resinous coatln&)_
formedeye ?Q?Fqﬁle\ﬁlﬂb?hetrﬁ%n%;f@ﬁ ueghd 08),  Hiigregmoph gogiingd£00) is formed
(84) are in sliding contact with the | ower surface of
on bbb dndomtfabmsad th¢ 8B6jonsB) es well aslve toithend hafedes phthe blade (84),
resi nous coating (100) forned on the | ower end surface

i.e.0tppdieandi Btven sti¥dks andFiffie 7. esliheoudsine@atdafigg ((100) formed on the
forned on the | ower end surface of the blade (84) are

up eg 3 gllé‘?& 6%8&1% %85% SIYV(S%E ah8 8hd'RREuS o EQI?li) fobRedl ®@rthe upper

€ resinous coati

B R S TR i o

coat.i ng he first enbodj oth
(36),ele; on 05 §t §,> B restnoun conme A0) krrbas laf‘oﬂaweﬁ gnd surface
éfoo of t he rtg;esgnt enbodi nent i s nade UF
of the pristore £33 and rths rasinofis neatinged 80} foamed 59thy lavess endgrface of the
nore than 35% by mass and pol yam de-im de resin of not
bladlee@$d) tirdn shditig bynta@stthnhe upparguifbed dfahe B20hdad (B8)Ss. I n
addition, the fluorocarbon resin in the primary

[0obsar edTl%“Eesu‘féﬁéT%hﬁﬁgs (T fbefaeafih uge QSiaF}V |c@ﬂ1%ressor (60) of the

hexaf | uor opr opyl ene copol ymer reS|n)

pre&:?l? E%ﬁ)&? FT%I’I Qb &SSEJMI ?ﬂeegmne-r\tr} Qes%lio 5 E ﬁotﬁﬁgf the first

orocarbon resin 1s t sane as
st _e ment NNI NG OPERATI ON 0096] The

enpafiieny G RUE PBico etpﬁléﬂ%fm%e&hﬁf @f&%ﬁlﬂ%%@oa%g (100) of the

descrlbed L 0097] Wien a supply of electric power is
pressrb gingedingest {himads Bk of ifliorseron e of Heblrsh thaonkd% by mass nor

termnal (62), the drive shaft (75) is rotationally
moxd:rthazrehS%;bytm@s ehé polyhmidepinode (€30) of noWeenthah &S5y by mass nor more

shaft (75) rotates clockwi se (relative to Figure 6),

thar 85% i I8t @mas(.83)n vdidizton, ehg EYesodafine essantin i the padirhary 7 Mgredient
of the drive shaft (75) noves with its outer

confflskP 'P@W'(te&%&%étﬁﬁ@né-nhédaﬂqu%grcﬁﬁ[bhécéo W,l rt R:@m and PTFE
i nner peripheral surface of the cylinder (

(pol%?etraﬂuoroethylene). The ratio of PTFE and FEP in the ﬂuorocarbon resin is the

same as that in the first embodiment.

RUNNING OPERATION

[0096] The running operation of the rotary compressor (60) is described.

[0097] When a supply of electric power is provided to the electric motor (70) through

“the terminal (62), the drive shaft (75) is rotationally driven by the electric motor (70).

When the drive shaft (75) rotates clockwise (relative to Figure 6), the piston (83) which
engages the eccentric part (77) of the drive shaft (75) moves with its outer peripheral

surface in sliding contact with the inner peripheral surface of the cylinder (81). At that
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time, the piston (83) which is formed integrally wth
the bl ade (84) nmakes an eccentric notion, such that
it oscillates while being in sliding contact with the
cylinder (81). In additionggthe end surface of the
piston (83) and the end surface of the bl ade (84) are

sl.i di nt act wtr1the ron t he .
timp, e Rl (PR eycE iy 36@'811 gL H@ﬂbq&a%ﬁ&f‘( gg?) 1Pl dngeccentric
wi thin the cylinder ( L the volune of the | ow
mofinresych &has itdesc{lbrgs Whitrd being yn ishidingeontact aid t@as;ylmder (81). In

refrigerant is drawn into the | ow pressure side (92)
additfont ke eanporissiodnhe hiatonei83) 90] thehermughfachef e blada (84) are in
port (82). At the sanme tine, the volunme of the

slidHoORnRCERFH iR Boif BeiP®l) 6f the héur eAP(e8ssi on chanber
(90) gradually decreases, and gas refrigerant

[00&3@”“ 'Wﬂen\’\"[hte%ﬁo Eﬁ)f}t)ag’gl's%l ﬁl{ﬁeecfﬁnqlg %) thgfvo'itli}ﬁe &P the low-

npr essi on 'S conpr ésse

i nt ernal_ pres e.of the essure

pregsiies S&%{ﬂlﬁ HalLg i e s religaRIL S e Afitgﬁ?le ipgpressure
di schar val ve (96) ushed upmards by th

sider €8y jof %ﬁ@mpzis;sqmlh@hm@bﬁg (B ey &g suptigrhgort (8205 At the same
refrigerant is discharged, through t he di scharge port

tim, 959 yoltumetolfi ¢he Irigh-gheesexfre stde (P dflthe cqrdpiessigrs emnitieg (?® gradually
5). Thereafter, the conpressed gas refrigerant passes

declcBécBURAt b diBigBang&onfibediviichil 68 anl-frbgard Side (91) of the
di scharged outside the casing (61). EFFECTS OF

conﬁ%@ggh Ve ter [(3@9 ? X O?pféfg &dPT 8FRY (RITRQEIIAE PresshiRCof Ft]he high-

esl hous coati the sane conposli tion as

pres%tlérrgsc’ §1dﬁb2?@eqfl1§12: ompr %590\1/1' %}aénsbéerr_] t(b@ﬁg g{lgflﬁy tmc%%%éf Stﬁe? rdlscharge
RS B AL A SRR s o

period of time and which is sufficientl Iom1not fﬁ
refrigaranh & disabargedothreishdbe disclinige peg 699nta v ieads of @reém er (97)
of friction, thereby ensuring that the reliability of
(seet igureod)ar Thewafiere siwocontB6Iscd Las mgfrigerant passésotroughi the discharge
[0100] In addition, in the present enbodi ment, the

pipd(?g) M&e@gethsdmgrg@a@ﬁbsldeshé edsiled6®n the end surfaces
of each of the piston (83) and the blade (84) which

EFFFETE B e ﬁw¢ . 25 In the commonl y-used rotary
conpressor (60) the swinging type, certain gaps are
[00§ﬁken %16 present embodiment, the resinous coating (100) of the same composition
as the first embodiment is provided in the rotary compressor (60). Consequently, the
present embodiment makes it possible to provide the resinous coating (100) which is free
from cracking and peeling-off over a long period of time and which is sufficiently low not
only in the amount of abrasion but also in the coefficient of friction, thereby ensuring that
the reliability of the rotary compressor (60) is improved without fail.
[G100] In additiron, in the present embodiment, the resinous coating (100) is formed on

the end surfaces of each of the piston ‘(83) and the blade (84) which are integrally formed.

In the commonly-used rotary compressor (60) of the swinging type, certain gaps are taken
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between the end surface of the piston (83) and the
bl ade (84) and the front head (86) or the rear head
(88) for the purpose of preventing the occurrence of
seizure. As the result of tdy s, an inflow of gas
refrigerant into the cylinder (81) Ieaks fromthe

n the f

veriERthe gl i e pro@Rde Drred TRevlan (AR e pPELEe or e

5 the problemof efficiency Iomerlng [0101] On the
reaphensk (88hier, the puineee pf prrprting e FICAEFRICE A SCIL WS né\@sthe result of
coating (100) is applied onto the end surfaces of
thissanhinfbwt bt g stfoger@@3intate tfimdot 819 1ds) froAstha gaps, e.g., one
result of such application, even when there is taken '

deflriell tHeRveézh @RE BREEhALAL hd fe@r RéST @8))(3d)thapRidnh@3). Thi
eblea g (84), and the (fs?ggt head (8668)))or theBr eélr@h)ead ts arises

to avoi d sei zure 10 between the
the §§hmncf§§§n£%gﬁ?ﬁ£ [ ade (84), and the front head

b AR A el T BRI o o

' p@gssmleto inprove the reliability of the rotar
ap

roriesthe end gofaces ohtesh ehtherRiston é&’a@@g thechiade (). YAs a result of

sei zure between the piston (83) and the bl ade (84),
suchapplidationseort Wwieadhgr8é) taben titile dewanchdativech8B) pistoin| (§3) and the
simul taneously, inproving the efficiency of the rotary
blad‘éo £&sothe(fodht Heyd 186)n@r the weaichdab 88), enisanssibleciovm@id seizure
he tront head (86) and the rear head (88), and the

bet\%e%t @8 'Bilzsécﬁﬁégsft&s’d i %1&% 388§, bffhe fM@PhEddﬁ@ﬁﬁM%{gé)ér o@f%ad (88) by

0102] t'he rotary conpressor

the £ SEI‘ncRJr eCS()%PL{l% Zf&ﬁg' gﬁrﬁrdl g f tﬁg zyreg %‘éﬂl%?fs glgego% é);o§sible to

and t . 20 Alternati t he r.esi pous
impERR rh?gre?i%gjy i 201F73 HREPIGR O é@s%ﬁfpr‘f‘f?é‘“% § oBeurzence of
~surface of the front head (%d% and t he upper surface
seizgfe betweencthe nideni (§338nd tei WerdesBity end Bicali o) dieady (§6p or the rear head
piston (83) or the blade (84). Furthernore, it may be
(88 amhilag ethultaatquslyn imgdivingthet effichacend ths wothae esmpebiodg60) by
surfaces) of the piston (83) and the blade (84), the

narfo@eh N idS |xedice hetvickO@e front Head (186} 00 thdRashéAg88), and the piston
surfaces of the front and rear heads (86) and (88). 25

(83)[59@1@@])1&3@ @gdition, in the rotary conpressor (60) of
present enbodlnent it may be 30

MODIFIED EXAMPLE OF EMBODIMENT 2

[0102] In the rotary compressor (60) of the present embodiment, the resinous coating

(100) is formed on the end surfaces of each of the piston (83) and the blade (84).

Alternatively, the resinous coating (100) may be formed on areas of the lower surface of

the front head (86) and the upper surface of the rear head (88) which slide relative to the

piston (83) or the blade (84). Furthermore, it may be arranged that, in addition to the end

surfaces (slide surfaceé) of the piston (83) and the blade (84), the resinous coating (100) is

- formed on the slide surfaces of the front and rear heads (86) and (88).

- [0103] In addition, in the rotary compressor (60) of the present embodiment, it may be
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arranged that the resinous coating (100) i's forned
either on the slide surfaces of the blade (84) and
the bush (85) or on the slide surfaces of the bush
(85) and the cylinder (81). . OMng to the formation of
the resinous coating (100) on these slide surfaces
the slide resistance between the_ bl ade (84&
arrggsA dhat tgstesigpuy peatiag (HY) e tormed sitheryam the shds ﬁgfae?es of the blade
bushes (85) and the cylinder (81) is reduced.
(84Fend dbimdnti ¥85) nercdmtiiecdide | susfaess el the buskl {88 dand ther ebipder (81).
i nmproving the efficiency of the rotary conpressor

Owifdlo tHefcrphdiibn @ the f¥RIBuS Rodthy QBOF owhbER dlide suefhedsy the slide
conpressor (60) falls into the state in which there is

res{%ﬂmcé gEtWegﬁ At b fI;]QH‘e 4? a1 tﬁ@ﬁ&s‘ﬁesg 852 Sr I El%er%mstance between the

ependi ng on t ati1on condi ti [ ubrication

et n_t and and_the.

busgfﬁ tRernd das Flndcf tm, A tedEe Pl PRepificqlylosses are

100), thereby makin possihble to inprove th

redlaeqf% Aesrelnt ympiovingethe cﬁfé?lyncyc%ﬁreeggw czoemresstnoi‘ze?zﬁ 1y, addition,
addition, the rotary conpressor (60) of the present

evearibdhi easntwhiese Hhstrotang cespresior ¥o&) fellnte gwortatofin théch there is no
sSwi nging type in which the blade (84) is forned

refti ger &t@pnadil yn theké Blidehwirfacest depehi8id).onfbe optatigqyl eondithms, lubrication
rotary conpressor (60) may be of the rolling piston

betweer} the Buki( 8% 4 thbslabd asls of @M d nﬁ&r(g_r?}jm%%o@ded by the resinous

separ at e nenber fron1the pi ston

1 h e
BRIl b SR o 0 o
co rs which are a type of fluid machinery.
co g%@%&%gthe obj ect of application of the present

invention is not limted to conpressors. For exanp

[0164)e prlaseddition gt iotwy | c@mppesserp (1) cefbths P@Seélkpﬁﬂhqdé)‘ﬁem 1 not

machi nes. | NDUSTRI AL APPLI CABI LI TY [0106] As has been
necdesclyl hadn@abssoe of theevwingse fitpeiinwdrdh tha blasle (84 iglforfad integrally
fluid rmachinery such as conpressors and expansi on
witlaipisnes (8331 EbANMBpWHAE dofrCbdhMeRok $60) may be of the rolling piston
type in which the blade (84) is formed as a separate member from the piston (83).
OTHER EMBODIMENTS
[0105] In each of the above-described embodiments, the present invention is applied to

compressors which are a type of fluid machinery. However, the object of application of

the present invention is not limited to compressors. For example, the present invention is

applicable to expansion machines.

INDUSTRIAL APPLICABILITY

[0106] As has been described above, the present invention is useful for fluid

machinery such as compressors and expansion machines.
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1. Afluid machine with a resinous coating (100)
formed on one or both of slide surfaces 5 of
conmponent nenbers of said fluid machi ne, wherein: said
resinous coating (100) is c osed primarily of a
fluorocarbon resin and a polyam de-imde resin. 2.
The fluid machine as set forth in claiml1, wherein:

t he conponent percentage SLALMY pol yam de-im de resin
in the primary 10 conponent of said resinous coating
(100) is not less than 65% by mass nor nore than 85%
by mass. 3. The fluid machine as set forth in either

WHAG 18 ¢LATMERIS 2, wherein: said fluid machine is a
scroll fluid machine provided with a stationary scrol

1. (Byid %@hﬁe'@ﬁ@?%@m@)ﬁ 9$dt1n%§%0 ) Bl o or both of slide surfaces
stationary-side wap sai'd stationary scrol
55 52) of said novable
of SeftsperBbat 8@%@@5@& T b
nachlne has a supporting nmenber or.s orting a,
e (RPEG FRIPUR OPECDY TokIoaec B g (o3 HubiRgatba gesin end 2
resi nous coating (100) is forned on one or both of
polgimnifle-igudd wews of said novable scroll (50) and said
supporting nmenber (46). 20 4. The fluid machi ne as set
2. fOnhd Puidinadhirierns 3t foftk ireclaim il pwhaknh: novabl e scrol |
(50), said novable-side wap (52) is forned, in a

st anglk NGomPRRAET per@ittadel bONdaid SpUliARRe AniR frééiﬁ Pl ab& prima
part (51)1n said éﬁppéﬁalng nenﬁg$§(46) slides relatlve]J Y

coré;gongnp@fcgébqsféngn% ?(1%&1(1%@)@)) t ég sal n{a'ég-)loplfnore than 85%

nova SCro 7 hous coatl ng

b %@OO) is formed on a slide surface of sald supporting
YWétber 32 (46) relative to said novable scroll (50).

5. The fluid nmachine as set forth in. claim4, wherein:

3. shheiflwipgnaghimscasiseidorts ipeidher gledmdi ar1g1aime s wheteini ng ( 46)

as a supporting nenber
said fluid machine is a scroll fluid machine provided with a stationary scroll (55)

and a movable scroll (50) in which a stationary-side wrap (58) of said stationary scroll (55)
and a movable-side wrap (52) of said movable scroll (50) are engaged with each other;

said fluid machine has a supporting member (46) for supporting a thrust load from
said movable scroll (50); and

said resinous coating (100) is formed on one or both of slide surfaces of said
movable scroll (50) and said supporting member (46).
4. The fluid machine as set forth in claim 3, wherein:

in said movable scroll (50), said movable-side wrap (52) is formed, in a standing

- manner, on a front surface of a flat plate part (51);

said supporting member (46) slides relative to a back surface of said flat plate part
(51) of said movable scroll {50); and

said resinous coating (100) is formed on a slide surface of said supporting member
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which is forned by a ring-like netal plate. 5 6. The
fluid machine as set forth in either claiml1l or claim
2, wherein: said fluid nmachine is a rotary fluid
machi ne which conprises a cyinder (81), side plates
(86, 88) for closing both ends of said cylinder (81),
nd a tubul ar piston ) which nakes eccentric
(46ﬂf?$aé]|’f§ﬁ? S%ﬁimﬂvgblgé?rﬁugg‘i%rnder (81); and said resinous
coating (100) is forned on either one. of an end
5. shherfhse norching gl sqiifertloim clain 4.88)ereind a surface of said
side plates (86, 88) which are in sliding contact with
eac hsanlt fieid machionisomileided Wit a*thrust ring (46) as a supporting member

which is formed by a ring-like metal plate.

© 6. The fluid machine as set forth in either claim 1 or claim 2, wherein:

said fluid machine is a rotary fluid machine which comprises a cylinder (81), side
plates (86, 88) for closing both ends of said cylinder (81), and a tubular piston (83) which
makes eccentric movement within said cylinder (81); and

said resinous coating (100) is formed on either one of an end surface of said piston
(83) and a surface of said side plafes (86, 88) which are in sliding contact with eéch other

or on both.



