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1 DESCRI PTION Sliding Menber, Sliding Menber
Manuf acturing Method, and Coating for Sliding Menber
5 Technical Field [0001] The present invention rel ates
to a sliding nmenber, a sliding nenmber nanufacturing
met hod, and a coating for a sliding nmenber. Background
Art [0002] Fluoric resins typified by PTFE
(pol ytetrafl uoroet hyl enepESERIETIOAVE | ow friction 10
resistance and excel | ent abrasion resistance, are used
Sliding sMiethibay  Hhdiog r Menfber Mxmf@d:t&r,in% Rete@l, [BagU0BMMng! for Sliding
di scl oses that a coating obtained by adding a fluoric
Memben powder to a urethane resin as a binder is
prepared and applied to an alum numalloy plate for a
recordi ng nmedi um cassette shatter to forma coating
filmhaving a coefficient of kinetic friction between
TehogahRield. 20 and a surface roughness Ra of 0.2 mor
| arger. 15 [0003] Further, Patent Document 2 discl oses
[000vdt Thérprewentiimtention rdlaeeto DipeasmBEr, arsﬁai'n?-rﬁ@ﬂ&r manufacturing
menbers that slide to each other is set in the range
m¢fbedyend a toatirgnidr 4G0ding mdmbep. i ncl usi ve, and a
fluorine-containing coating agent is applied to the
Bagkgdiumgl Aecce of one of the menbers, thereby reducing
- the anmount of abrasion at the sliding faces of both
[060% Flnesi¢ resiradgpifiedibe ETFE2GoRadtaitiuo , Which have low friction
Japanese Patent Application Laid Open Publication No.

resistant® @8d BAcelRat shrhsibio ecsigatice 2ire J8RPRALSHIRA B8 hbers. For example,

Application Laid Qpen Publication No. 09-212967A

- PaPnbbbensertHadisdlbes Ithat @ndoatifiy bbtained 39! 46@idg0PBdbrid Fesin powder to a

order to enhance a sliding characteristic (abrasion

urettewie sesincas al lindérr iscprepared I8 giphog ab & afikiluf alloy plate for a
coating filmcontaining a fluoric resin, the conterit

S el 6 VSO S, R o of o
frictiontbetwveen 0.03 and 0.20 and a surface roughness Ra of 0.2 um or larger.

[0003] Further, Patent Document 2 discloses that the maximum surface roughness of
resin-made members that slide to each other is set in the range between 1 pm and 100 um,
both inclusive, and a fluorine-containing coating agent is applied to the sliding face of one
of the members, thereby reducing the amount of abrasion at the sliding faces of both the

resin-made members.

Patent Document 1: Japanese Patent Application Laid Open Publication No. 10-106215A

- Patent Document 2: Japanese Patent Application Laid Open Publication No. 09-212967A

Problems that the Invention is to Solve
[0004] In order to enhance a sliding characteristic (abrasion resistance, low friction
resistance) of such a coating film containing a fluoric resin, the content of the fluoric resin

is increased. However, this reduces the content of the binder resin to the contrary,

Inviting lowering of the strength of the coating film and liability for peeling off of the

qoatmg film from the base material. For this reason, increase in content of fluorine,



inviting lowering of the strength of the coating film
-and liability for peeling off of the coating film
fromthe base naterial. For this reason, increase in
content of fluorine, 2 nanely enhancenent of the
sliding characteristic is |Il%ted [0005] Enbodi nent s

resent, | venI ion enh nce the .sliding
Pneha e e

reepre &t Sakldg}gc(ljﬁaﬁé Hétr‘fblérl h | ess anount
008t AR B e BTG SnB IRt Rh b of
 SRL Hembat Wiy TERE ARER! e b BodR i (o e hposion
b%ﬁ? é{fée’b‘&?ﬁ AT hEMBERE S T & 1 ted amount of
lﬁezftﬂsl{ﬁ‘rs' ﬁﬁ{eri’roi)ﬂa 7] In accordance with a first

aspec resent invention, there is prOV|ded a
0 O TR B %%n%w%ax e i o
PSSO M e bG8 Sl Bl B ARS8 member

w?ﬂll'aqinﬁged{a?r‘fcﬁm%fé%]%hc% g sliding face portion of the

surfac ayer Ion elng subjected to Iapplng under
T R i pas
S L ot SRS i
HE“{W% A AP VB B8 b e oo
P S50 0L e SRTRR S DAL B e
e LB .
B e e
 laBk sESR plit Fo Sdt'aUuce roughness Ra of the surface layer portion within a
- range between 0.03 pm and 0.2 pm, both inclusive, and a plurality of fluoric resin
particles are dispersed and exposed at the sliding face portion, and each exposed
part of the plurality of fluoric resin particles expanding along the sliding face
portion outward, compared with each remaining part thereof buried in the matrix

resin.




characteristic thereof is enhanced as the exposed area
of the fluoric resin particles inits sliding face is
i ncreased. However, with the matrix resin with the
fluoric resin particles dispersed nerely, the exposed
area of the fluoric resin Si%artlcles in the slldlng

ds t th tent of th fI :
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tta| with. the imted content of the
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ng fage p ion,.and the sliding face ort
?Jﬁe Surfac glq a%‘?m%or%‘?%n pﬂgf(ﬁ]g I ebf eomfrg ¥*4p p}%ﬁg Yhe
under pressure wth an abrasive liquid in which free
abrasive grain is dispersed, intervened between the
surface | ayer portion and a | apping surface plate to
set a surface roughness Ra of the surface |ayer
portion within a range between 0.03 gmand 0.2 gm
both inclusive, and an abundance of a fluorine el ement
inthe sliding face portion is 1.25 tines or |arger
t han an abundance of a fluorine elenent in the




surface | ayer portion under the sliding face portion.
[0012] The abundance of the fluorine elenent in the
surface | ayer portion under the sliding face
corresponds to the content of,the fluoric resin

particles in the surface y%r portion. In
odi_nmen of the i nvent | I he undanc
et"ﬁ%‘ls‘f’?uolt}fer? AR lerlﬁ“ffi}egﬁﬁmc?ﬁlsm@n%wwqe gven with
hetr t ?ﬁwgﬁaundant thereof in the surface |ayer
%ﬁfnﬂgﬂ &My face portion. This neans
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sful}fce layer portion under the sliding face portion.
[0012] The abundance of the fluorine element in the surface layer portion under the
sliding face corresponds to the content of the fluoric resin particles in the surface
layer portion. In embodiments of the present invention, the abundance of the
fluorine element in the sliding face portion is higher than the abundant thereof in
the surface layer portion under the sliding face portion, This means that the fluoric
resin particles may be exposed wide at the sliding face by the increase. Hence, an
excellent sliding characteristic can be attained even with the limited content of the
fluoric resin.
[0013]
[0014]

[0015] Disclosed herein is a sliding member comprising a surface layer portion ; and



base material is ensured. Further, this enhancenent of
the sliding characteristic reduces the friction

resi stance that the coating filmreceives upon sliding
to another nenber, thereby further enhancing the

peel i ng reS|stance [0017] I'h order to increase the
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the base material.

[0018] Acrylic resin, alkyd resin, epoxy resin, polyamide, polyimide, polyamide-imide,
or the like may be employed as the matrix resin and their kinds are no object. This
point of view is applied to the other inventions described below unless otherwise noted.
[0019] As the fluoric resin, fluorine-containing polymers of which main component is
tetrafluoroethylene are preferable and include, for example, PTFE (tetrafluoroethylene),

FEP resin (tetrafluoroethylene-hexafluoro propylene copolymer resin), PFT resin




to | apping under pressure with an abrasive liquid, in
which free abrasive grain is dispersed, intervened
bet ween the surface | ayer portion and a | apping
surface plate to set a surﬁgce roughness Ra of the
surface | ayer portion withim a range between 0.03 gm
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subj ect ed appl ng under p sure after 't

aﬁddr)r’g] ﬁbgﬂiﬁaﬁsiVLOOZS] When the coating for a sliding
nenber i

i's applied to the base material and the
: e Cc n . . .
[@ppgi@gcgogg%@i g%gj Iieogt@ggﬂpoefgigplﬁ%%ﬁé Wsif PakidiSs chfifed at the
surface of the surface layer portion is crushed by lapping to expand outward along the

surface. This increases the abundance of the fluorine element in the surface portion of

the surface layer portion to be higher than the abundance of the fluorine element in the
inside of the surface layer portion. The abundance of the fluorine element in the
surface portion of the surface layer portion has a correlation with the surface
roughness Ra of the surface layer portion which can be adjusted by the lapping.
When the surface roughness Ra is set within the range between 0.03 urn and 0.2urn, both
inclusive, the abundance of the fluorine element in the surface portion of the surface
layer portion increases, with a result of an excellent sliding characteristic. It is
further preferable to set the surface roughness Ra within the range between 0.03 prn
and 0.1pm, both inclusive.

[0024] Disclosed herein is a coating for a sliding member to



under pressure, the fluoric resin particles exposed at
the sliding face are crushed to expand therearound
along the sliding face, increasing the abundance of
the fluorine elenent in thetfliding face portion to
enhance the sliding character stlc of the sliding
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|nsu ficient 7 with less matrix resin though the
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ITmis I1ablet el From t ase

aEIR)Qlﬁ?]OfP Hﬁ:f ‘ffug%yresglh?%%%: ]’ﬂl)éséxﬁs n%hﬁ\’on Sresulting in increase in

pol'yam de-im oric resin

aEﬁ’ésW EEs2hf 38 rc%?fn:%lf Qbase materla} with the an‘fount of the matrix

tetra Iuoroethy xaf uoro pro ene Ccopo

{) J{br?]asw%ﬁ]reﬁﬁ éﬁ(\gﬂ gé‘ddcm)ﬂl% \é{ﬁxcﬁgn ?é{fétgﬁ({eh%tag} dceoatmg film

at brin ages esi on

Hnafd ﬁﬁhﬁigs bHérQ&eH&i‘td ﬁﬁeﬁmﬁgg N8vARYAR R9%Rnidking the

heat r esl st ance
peeling resistance of the coating film.

[0027] Referring to the ratio between the matrix resin and the fluoric resin, when the
ratio of the matrix resin becomes higher than the above range, the amount of the
fluoric resin in the coating decreases though the adhesiveness of the coating film to
the base material increases. Because there is a limit to increase the abundance of the
fluorine element by lapping, it is difficult to obtain both an excellent sliding
characteristic and small friction resistance. On the contrary, when the ratio of the
fluoric resin is higher than the above ratio range, the adhesiveness to the base material

becomes insufficient



enpl oyed as the matrix resin, so that the coating film
has hi gh heat resistance, high strength, and high
adhesiveness to the base material. Further, of fluoric
resins, FEP resin having a conparatively [ow nelting

withi REs it résal tﬁéughaﬁienﬁicﬁﬁ% tcheraceaibligs thhdfced.OTherefore, the
function as an adjuvant for filmformtion and to

caanag €iaes lidite psobgneehobast heaterfdluori ne el ement in the
entirety of the coating film While, PTF having the

[0OR8Prefeehtily tbe poitit ros@NBipdb/agfd@ahide Cdrdshaflusfic B RAnade of
of the coating filmand being crushed by the |apping,

polpetrefisorogthl vhe ahd tdafiasroethyldne-Hek 4iidro roplyRiie @bpdlgmer resin.
the sliding face portion. Hence, an excellent s?i di ng

[0026rRudyamiids-iinddenmlyicl exldbitearniid - boh G230 bridg advastigeeiit adbksion to

~the coating for a sliding nmenber, an organic sol vent

the tbabe asaterVPardNaciétimide Dopyirthel briogeldvaitagdiein hk# @Eistance is
wat er may be used. In a case using water as the

engibyehas thedmatrixefesin, as tidtehdasstingafibn ihab high hé# resistance, high
preferable to undercoat the base material with an

strangtihy asd higl08dkivenessterthe dasa dditdrial. eFaddedt, elflaoric resins, FEP
pi gment i ncluding carbon and the |ike and ot her

resmthavinglascompardievely lomdraitivigt pointhie nosdztliab Gakiag of the coating film
sliding nenber. In a case of blending an additive, it

to ifsngroaf & aladjuvantsfir filhe faomatioh drketoenitreasaitie sturgandeoof the
avoi d adverse influences on the sliding

fluohaeaglementsin theaantiretye ofi dhe sbatime $8mt oVhite, PEEchaving the high
material. For exanple, in a case using carbon as the

meliiog pomeremaes anpandtlesodftdr hakinigwdthecoatiag ifitmbindrigad: ¢rashed by
set to be 3 %or |lower, preferably 1 %or |ower, and

therlappingy inteasihg the dbubdce of timnworinefdamérs iwthetdhiding face portion.
I nvention [0032] According to enbodi nents of the

Heinne,emteixoellentislideng el drasteristik indiyriep atfamedct eri stic can be
attained even 8 wth limted or |ess anobunt of the

[0080L1dsi ¢ solesitrof the@BafingAfaroz dlidigg tmembirpdh roegdrsc @blvetiesuch as
i nvention, an excellent sliding characteristic

NMP (N-methyl-2-pyrrolidone) or the like or water may be used. In a casc using water

as the solvent and a metal as the base material, it is preferable to undercoat the base
‘material with an antirust.

[0031] Further, an additive such as a pigment including carbon and the like and
other materials may be blended with the coating for a sliding member. In a case of
blending an additive, it is preferable to set the amount thereof small so as to avoid
adverse influences on the sliding characteristic and the adhesiveness to the base
material. For example, in a case using carbon as the additive, the amount of the fluoric

resin blended is set to be 3 % or lower, preferably 1 % or lower, and more preferably

0.5 % or lower.
Effects of the Invention
[0032] According to embodiments of the invention, an excellent sliding characteristic

can be attained even




can be attai ned while excell ent adhesi veness of the
coating filmto the base material 1is ensured. In

addi tion, this enhancenent of the sliding
characteristic enhances the gel i ng resistance of the
coating film [0034] According“to enmbodinents of the

t he on resi stance of the sliding
aclén%egﬁor %%8%“%@% %?I?cnrﬁ? Hg advant ages for
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slﬁﬁgﬁnﬁsge% YechllE §rln'aﬂ' rlg'lr@ﬂ‘%r %ﬁ{,ﬁ{ﬁ%& folrcgﬁh rgﬁjl#; Iﬁ}]e sliding

frictron resistance
cafyanigges for enhancing the peeling resistance of the
coating film [0037] Accordl ng to enbodi nents of the

DSRS0 20 4 LB B g
cal be'affind ?ﬁ?ﬁ%ﬁﬁéé%?ﬂ%escr T BHEERER he Draw nos
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. hi@g ﬁﬁ@ﬁﬁanc@%?%é ﬂﬂomhg Lfamenk tcg% ﬁe ob *ﬁe@?ée%]%itﬁ 'Tesseaén(?ur?t of the

emat | cal OW ng a par

e%%ﬂ?ggﬁﬁ; Eusl h%)%eﬁgntg]slslg 'n?e ctofafa 1:]6' %ﬁ% lf)% a%ined while the
adﬂés?vte%eéss of SHBI &5t fiftn ! APRAD qyase matcnal is enhanced. Further, the
enhancement of the sliding characteristic can reduce the friction resistance of the
coating film, bringing advantages for enhancing the peeling resistance of the coating
film.
[0037] According to embodiments of the invention, the coating film can have high heat
resistance, high strength, and excellent adhesiveness to the base material and an
excellent characteristic can be attained.
Brief Description of the Drawings
[0038] [FIG. 1] FIG. 1 is a vertical section of a scroll compressor according to
Embodiment of the present invention.

[FIG. 2] FIG. 2 1s a section schematically showing a part of a thrust plate used in
the compressor.

[FIG. 3] FIG. 3 is a view schematically showing a state in which the thrust plate is

subjected to lapping.

[FIG. 4] FIG. 4 is a section schematically showing a state in which fluoric resin

particles at a sliding face are crushed by the lapping.
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[FIG 4] FIG 4 is a section schematically show ng a

state in which fluoric resin particles at a sliding

face are crushed by the lapping. 9 [FIG 5] FIG 5 is

a graph indicting the relati onship between surface

roughness and surface F concentration of a sliding

face portion. [FIG 6] FIG 6 is a photom crograph

obt aﬁPE@dS]kEJCS Raot igraphanditiin thg rélatenship etwemmnsupfaké shgtiness and

article. 5 [FIG 7] FIG 7 is a photom crograph
sugised] pagettyationodtishding fadeimhirtion. f ace of an article

t hat has been subjected to | appi ng. Expl anati on of

Ref dféic 6] Ritie6 db s pldd@8RTogrdph) obiaingd tbypktaioang @l sliling face of a

menber) (41) base material 0 (43) coating film
nog-polistedertidgier portion) (44) matrix resin (45)

fluoric resin particle (45a) exposed part (56)

mat FiG 75FBest isvibgrhofontictOgrapyi obuifkd by BRodtigentiiding face of an
0040] An enbodi nent of the present invention will be
artiglestbat Hae bedredubyecied tdddppidg. Wi th  reference to the
drawi ngs. [0041] In this enbodi nent, the present
Explanation ofiReferenqel Nwtetads a t hrust plate (a sliding
menber) of a scroll conpressor (1) shown in FIG 1. 3
[00BBD42T) thu®st plbte (Lirting awmbes) The scrol | conpressor (1)
is used for conpressing a | ow pressure refrigerant
suckéb Yasomatniabvapor at or and sending it out to a
condenser in a refrigeration circuit of a
(43) coating film (surface layer portion)
(44) matrix resin
(45) fluoric resin particle
(45a) exposed part
(56) material
Best Mode for Carrying Out the Invention
[0040] An embodiment of the present invention will be described below in detail with
reference to the drawings.
[0041] In this embodiment, the present invention is applied to a thrust plate (a sliding
member) of a scroll compressor (1) shown in FIG. 1.
[0042] <Scroll Compressor>
~~The scroll compressor (1) is used for compressing a low-pressure refrigerant
sucked from an evaporator and sending it out to a condenser in a refrigeration circuit of a
refrigeration apparatus that performs a vapor compression refrigeration cycle of an air
conditioner, for example. This compressor (1) includes a drive mechanism (20) arranged
in the lower part of a casing (10) and a compression mechanism (30) arranged in the upper
part of the casing (10). |

[0043] The casing (10) includes a cylindrical casing body (11), an upper head (12) fixed at




refrigerati on apparatus that perfornms a vapor

conpression refrigeration cycle of an air
condi tioner, for exanple. This conpressor (1) includes
a drive mechanism (20) arranggd 5 in the [ower part of
a casing (10) and a conpressi on nechani sm (30)
arranged in the upper part of the casing (10). [0043]
tharpppes 884 afthel@pingiody D), anccy ldwmthiead( 1) dbicd gt tedywer end of the
(11), an upper head (12) fixed at 10 the upper end of
cagipg bedw (Hg. b&dyth¢rl the cang @0) dnprovivkedwiti 3) tHei loedr hrt thereof a
the lower end of the casing body (11). Further, the
refgigetiantgingake \pipes (19 eud dethewippér @t theecolf awefrigeaint disbiergopipe (15).
a_refrigerant intake pipe (14) and at the upper part
The heteleopipa (LEF andytheahischdigs qliper (165) prep eornkbikd to THeeevapb@al® and the
pi pe (14) and the discharge pipe (15) are connected to
condenses\od |ty eafiigeration theuis respactbrer Iafthé basing (10), an upper housing
refrigeration circuit, respectively. In the casing
(1§) infixedimmegiatelh belswnthe coifpyessionfrhochenisin@0) athélk s lower housing
bel ow t he conpression nechanism (30) while a | owner
(1% ssuistedcgpelqvt She drivefrnenhenisml(20). t he drive mechani sm (20).
[0044] The drive mechani sm (20) is conposed of a notor
[00¢4h Thardtive miechagisshéZ®) i§ 2bjnposelhef Auhaior (A))andne Hideshaft (21).
an annul ar stator (23) fixed to the casing body (11)
The motardR1) ineludes ep penulaostaion (2) Hijedatoctht kesih®bedy (11) through the
housing (19) and a rotor (24) fitted to the inner
uppsehdysingr(A6) dmbide déwertmusing (1) a6@3)rotok (B4) ditied @0 Sldhier peripheral
(22) being connected to the rotor (24). This drive
facs plithe s{a2e) (233, thedaitvalshaft €A2) peinzasdnhycted fidhle to@A(24)0 This drive
a§t18) of the upper housing (16) and a ball bearing
shaft (3R)is oftatably suppentechinus balhbéatRip.(18062hE upperthosiels (16 and a ball
shaft (22), a main oil supply path (22c) extending in
beatife:(149) of thdilowertliconing§19)her eof is formed. An oil
supply punp (22d) is provided at the |lower end of the
[004f]i Inethe dtimé shafR@R),somain dilsupplyipatp (7205 exeediag f theiakial direction
reserved in an oil stop at the bottomof the casing
ther¢cf0p fommenls s ot atli smpplyi gumg (B2d) 0¢ pEdvadedodt thB o &Rl of the drive
shaft (22). The main oil supply path (22c)
shaft (32nsoi asatoegump tip @frigeidtorsoib péseredrin 4N6il s&ipoMthe bottom of the
provided at each part so as to supply the
- casing(10}) gre mssiooiation | wigh theardtatipn by théérioe bhefi@2)y PhEMaiPoil supply
each sliding part.
path (22¢) communicates with an oil supply port (not shown) provided at each part 50 as to

supply the refrigerator oil pumped up by the oil supply pump to each sliding part.

[0046] The compression mechanism (30) includes a fixed scroll (31) fixed to the upper
-"*hbu'sing' (16) and a moveable scroll (32) rotatably supported on the upper surface of the
upper hosing (16) through the thrust plate (17) and set movable with respect to the fixed
~scroll (31). The fixed scroll (31) includes a fixed-side head (31a) fixed to the upper
housing (16) by means of joint means such as a bolt and a spiral (involute) lap (31b)
integrally formed with the fixed-side head (31a). The movable scroll (32) includes a
movable-side head (32a) and a spiral (involute) lap (32b) integrally formed with the

movable-side head (32a). The lap (31b) of the fixed scroll (31) and the lap (32b) of the



1

D [0046] The conpressi on nmechani sm (30) includes a
fixed scroll (31) fixed to the upper housing (16) and
a noveabl e scroll (32) rotatably supported on the
upper surface of the upper hosing (16) through the
thrust plate (17) and set novable with respect to the
fixed scroll (31). The fixed scroll (31) includes a
m¢vezllg-ssrodle (30 apest3with dack edharo The spppeein whishsthadagsl 1b, 32b)
by means of joint neans such as a bolt and a spiral
CO{!%MM@@P othgs betyveen thenfixagk-sde Yealld3 dndithchmphable-side head (32a)
fixed-side head (31la). The novable scroll (32)
SCIVRTAS RN pessivaliBindes{33» head (32a) and a spiral
&%nvolqte) lap (32b) integrally formed with the
[0945Y abn dnlsi gertH33a) (3fained Tinethe apit¢r3pdriphefal tfagt 6f edcompression
scroll (31) and the lap (32b) of the 11 noveable
chapabhes| (B3) 823 tesomminnisaisawth chaintakeThipe {pticeaianspabé (low-pressure
the | aps (31b, 32b) contact with each other between
spacpkbglow dee eineressierimedizajsoa () tih éhenaavinl|(#0) i ddsheadischarge port
%ﬁZa serves as a conpression chanber (33). [0047] An
(33bp fistorped in (he 3ahtralpaftofithel comprebsorp chizambep €33 )moersab communicate
_gart of the conpression 5 chanber (33) so as to
witg dhendiscbange pipe K13)heiai mspdee (higheprédstie spamepabpacthe compression
(I ow- pressure space) bel ow the conpression nechani sm
megigpisn) F0) incthe aading)(10.0) . Al so, a discharge port (33b)
is formed in the central part of the conpression
[0048la f¥s dhe wBBY e8d 0f thet drivoshatin22pttkere wiet formbé adiearhgpgeion (22a)
pi pe (15) via a space (high-pressure space) above the
extensitng sxkialon outveaed aamidsan €8@ntiic potieonc 2Zbh ectdlic ©© the center of
[0048] At the upper end of the drive shaft (22), there
rotagion of drendsivesshbB 422)rg apbimension ¢@2esponding enthierygptinachh atbital radius
outward and an eccentric portion (22b) eccentric to
of theeeviebtioarof dfie moveablé serob(32)he Quir the etlwsh dikind, (22 2he hiwen surface of
di mensi on corresponding to the optimum orbital radius
the gfoveble-sidsvidadt(B32a) of thehreovable atrbl (32); al dylipddyal W@arihg@ortion (a
other hand, at the |ower surface of the novabl e-side
fitting perticg8P@Rcbis formedrey ablochesamasial wihthe eecenyrid puttion §22b). This
bearing portion (a 5 fitting portion) (32c) is forned
bearing pertivn (%) beni ainendiametdrdamer tah theoper dianrtd 2TMe eccentric
This bearing portion (32c) has an inner dianeter
portioar(@2kb). t han the outer diameter of the eccentric

[0049] The eccentric portion (22b) and the bearing portion (32¢) are connected with each
other by means of a slide bush (25). Also, a sleeve bearing (29) is fitted between the slide

bush (25) and the bearing portion (32¢). An Oldham coupling (34) is provided between

the movable scroll (32) and the upper housing (16) to serve as a mechanism for inhibiting - - -

rotation of the movable scroll (32).

[0050] With the above arrangement, when the motor (21) is operated, the drive shaft (22)
rotates in association with the rotation of the rotor (24), so that the rotational force is
transmitted to the movable scroll (32) through the slide bush (25). The movable scroll
(32), which is inhibited from rotation by the Oldham coupling (34), only revolves around

the center of rotation of the drive shaft (22) without rotation. By the operation of the



portion (22b). [0049] The eccentric portion (22b) and
the bearing portion (32c) are connected wth each
ot her by nmeans of a slide bush (25). Al so, a sleeve
bearing (29) is fitted betwegn the slide 0 bush (25)
and the bearing portion (32c). An O dham coupling (34)
is provided between the novable scroll (32) and the ‘
reypipleen b ths mgvabig el (88), whe asmprassion ahamberf (33) between the fixed
inhibiting rotation of the novable scroll (32).
scyoboBid) awdl tthe mpyvablsovmlha (32 g etrarged inhehurhéie hodsssciéd) with the
is operated, the drive shaft (22) rotates in
chapgeqai valunenthareoh thbow-pteasire nefoiferahieis satkad fé Xhe Bake pipe (14)
that the rotational force is 3 transmtted to the .
angris, sTueressed i the(c@Rpreshionuihmbhie(38),isdehdtubdplefire ol i@ refrigerant
nmovabl e scroll (32), which is inhibited fromrotation
begymastiegiol diien ho digh-prystuselyefrigerhyt is elischargsd domuttd disdherge pipe
center of rotation of the drive shaft (22) w thout
(1D othgtreiigerapy ist subjeoisd taprarsses of bendk@satioayetpahsion, £id evaporation
~ the novable scroll (32), the conpression chanber (33)
angyds \gueleedt nto fthe datakes i (14)34gaimnal Heheompreadelle JBisObberation is
(32) is changed in volune. In association with the
repgdatige in vol une thereof, the | ow pressure refrigerant
i s sucked fromthe intake pipe (14) and is conpressed
(005 R {Ureald e bessing Macehditbethrgsd B)ate @0) bhthie cohr@s@sd Y isubricated
of the refrigerant 5 beconmes high. After the
by thegreffigasgtound suppliédérangh tle diafcbidrsgpslyfpatin2hg.  However, the
di scharge pipe (15), the refrigerant Is subjected to
comjrrpwses {Bsmey beoopbeatsditin dhe febipaingistict @wnditmapaidin @i, in the
and is sucked into the intake pipe (14) again to be
condisipprtba gedefrithiatoraplesxatts om theshearigpfat.ed. [ 0051]
Usual Iy, the bearing face of the thrust plate (17) of
A. Theecagaprpsses §)ris ¢fidrated inl therdoeditied thd thtyrefigerator oil in the oil stop is
_ refrigerator oil supplied through the main oil supply
exbpieptadd. (22c) . However, the conpressor (1) may be
operated in the follow ng strict conditions, and in
B. Thgrepmpressphél) is staded ionpdrhetafiee tiicefofti @e4ratofune o the compressor
exists on the bearing face. A The conpressor (1) is
[€))] @ﬁm eth]e dhign preseure oside toif othe t fefiigeidiivonr Sifduiigen alpefatidil stop of the
the oil stop is :
compressor (1) and the bearing face is washed by the liquid refrigerant

C. The operation continues in the condition that the liquid refrigerant returns excessively to
dilute the refrigerator oil in the oil stop in the operation of the corﬁpressor (1) and the
bearing face is washed by the liquid refrigerant of the refrigerator oil.

~ '[0052] Under the circumstances; in the present embodiment, - the thrust plate (17) is -
arranged as follows to improve the sliding characteristic thereof so that abnormal abrasion
and sticking'of the movable scroll (32) and/or the upper hoﬁsing (16) are prevented even if
the compressor (1) is operated with no refrigerator oil on the bearing face.

- [0053] <Structure of Thrust Plate>

The thrust plate (17) is formed, as schematically shown in FIG. 2, in such a fashion

‘that a zinc phosphate film (42) is formed on the surface of a base material (41) of a steel




(S]]

exhausted. B. The conpressor (1) is started to operate
after the refrigerant returns to the conpressor (1)
fromthe high pressure side of the refrigeration
circuit in operation stop ofi3he conpressor (1) and
the bearing face is washed by the liquid refrigerant
C. The operation continues in the condition that the
platg end @ coasfng flor Smfacetayemportioe @ $43 vieIfyrmeal ordibeunefatdaf the zinc
refrigerator oil in the oil stop in the operation of
phespbate bl (é2)s tre sutfpcaeithe henting ddmi seryif@eea slilingfled by
the liquid refrigerant of the refrigerator oil. .
[0458b 32 tharmiding tiHe (@8), dmosic acsire particles (45) gre disparised in a matrix resin
enbodi ment, the thrust plate (17) is arranged as
(44).01 Abses a tpdutiahifyr of @ubtie resin gamigles (@B patecdispdried afbegnised at the
_so that abnormal abrasion and sticking of the novable ‘
slidieg B¢ (tha)rfane)dbihe chatingpfiiar (4Bparsl eugh(ekposed part (45a) of the fluoric
prevented even if the conpressor (1) is operated with
resipgpariedles () st ohe slidingfadehie doeshed B abao eexph@DaBhg the sliding face
<Structure of Thrust Plate> The thrust plate (17) is
outiardgreeinparsd switfe thet ienalniing shyotherdofl bki€d i2 the mawitclesia (44). The
fashion that a zinc phosphate film (42) is formed on
expapsions of fanbecroshed dxpesednmitre(dsa) of dik) fladri@rsiepartidlds increases the
plate and a coating film (surface |ayer portion ) (43)
abupdante ofithe fuprinee!auer i thealidingefacs partiophighehdiaa the htandance of
é42)_, the surface of the coating filmserving as a
the §houneralerhentan thedifSid} of the cbatingdEin (@43) Uhdentheldiding fager i c
resin particles (45) are dispersed in a matrix resin
[0034 43t is Apteothat thoughatdttshiowh, the hioric resinimelpar baldhgof the coating
(45) are dispersed and exposed at the 5 sliding face
{ilm( §4B ¢ issdispeaseel) inathe wiedrixc omin (1) hid the( A3)rimnelepastof the melted and
_exposed part (45a) of the fluoric resin particles (45)
disparsed Auo¢ redimepniriinges to tier stmhéahcs of ds MwrkieRionkndl ong
the sliding face outward, conpared with the remaining
[0036dr Thet tratreo fresin (44 disi polganederirhide xsereag ras (#B)nder tBe fluoric resin
expansi on of each crushed exposed part (45a) of the
particlea ¢ 3)crepragning paptiticlee aftenfoiaatiesof e coabhndbnqe3)ofs PTFE, and
the fluorine elenment in the sliding face portion
the fhiaglogesin masitetitia baking détieeoafing filnk (43)fdndalispatsed i@ MRNhatrix resin
in the inside of the coating film (43) under the

(44) 34 FIP ragirf. ace.

-[0057} <Thrust Plate Manufacturing Method>

An example of thrust plate manufacturing methods will be described next.
Wherein, the present invention is not limited to this example.

[0058] -Formation of Material-

First, the base material (41) having a surface roughness Ra of about 0.1 pm is
treated with an aqueous solﬁtion of zinc phosphate to form the zinc phosphate film (42) on
the surface of the base material (41). Then, a coating having the following composition is
applied on the surface of the zinc phosphate film (42) and is baked to form the coating film |

(43).

[0059] (Composition of Coating)



[0055] It is note that, though not shown, the fluoric
resin nelt in baking of the coating film(43) is

di spersed in the matrix resin (44) and the fluorine

el ement of the nelted and dijgpersed fluoric resin
contributes to the abundance of the fluorine el enent
[0056] The matrix resin (44) is polyam de-im de

ser vPolgamgleamideyd@mweight@aiftl uori c resin particles (45)
remai ning as particles after formati on of the coating
fi | P TRBY380°CRnelEnRg poiit); B esightyparti c resin nelted in
baki ng of the coating film (43) and di spersed in the
mat r &P ressi (@60 (@ Meltiry Fikt)r Boweigh{ 67] <Thrust Plate
Manuf act uri ng Met hod> An exanpl e of thrust plate

manudmphie;i0ng weiphostst Wi | | be descri bed next. J
Wherein, the present invention is not limted to this

exanfileent] NRPpropeoamaintpn of Material First, the base
material (41) having a surface roughness Ra of about
[0@50] Thei tsmptmbad fat bakinh thelcaiug dils (38) 19 BOPC Ofhieh ilower than the
phosphate to formthe zinc phosphate film (42) on the
mesfingf ot afftht REPhesie powtler (2am (ot binalldhgain dlasert) ﬁﬂd accordingly,

having the foll owing conposition is applied on the
thesER eesin Bfmélted inithe baling phat € tontfibid 20 favchtios d¥ake Boating film
to formthe coating film (43). [0059] (Conposition of
(43¢oaBeqagie thé PFRE yawdele(d pinder smdllokeiraint didabter)PldsE 68thg point
~Cnelting point); 3 weight part FEP resin (260 C
highw! tham ghepteinpejaturd Fonbhlghg, ipaemainGagRhd Hori® rdsth Pakight (45) and
_part 5 Solvent; NWP (proper anpunt) [0060] The
dispeesedeinahel centingriilhak iThg thitRneeaffithdcdatihgnfilhDitel HaRiBP iCset to be,
which is lower than the nelting point of the FEP

for eemnple pahoted0 (R70nuar. A8, tBE sefeToGERREE RA bf tiRNWdating film (43)
accordi ngly,

is about 0.3 to 0.6 pm.

[0061] -Treatment to Material-

Next, the surface of the coating film (43) of the thus obtained material is subjected
to lapping. FIG. 3 shows schematically the state where lapping is performed. In the
~drawing, the reference numeral (51) denotes a lapping surface plate and (52) denotes a

pressure plate. The surface of the coating film (43) is lapped in such a state that the
material (56) is fixed to the pressure plate (52) and an abrasive liquid (58) in which free
abrasive grain (57) is dispersed is allowed to intervene between the lapping surface plate
~(31) and the coating film (43) of the material (56). The lapping presswre is éet in the
range between 9.8 kPa and 49 kPa, both inclusive, and preferably, in the range between 9.8
kPa and 19.6 kPa, both inclusive.
[0062] This lapping with the abrasive grain (57) crushes each exposed part (45a) of the
fluoric resin particles (45) which is exposed at the surface of the coating film (43) so that

each exposed part (45a) expands outward along the surface of the coating film (43), as

shown in FIG. 4, compared with the part thereof buried in the coating film (43). By doing



the FEP resin is nelted in the baking so as to
contribute to formation of the coating film (43).
Because the PTFE powder (2 mor snmaller grain
di aneter) has a nelting poings0 higher than the
tenperature for baking, it remains as the fluoric
resin particles (45% and dispersed in the coating
softhe geatipgeilmddk hassstilof thidlmesoaltabeyt 36 [um ankittbe surfdce mgughness Ra
is set to be, for exanple, about 40 to 70 m Al so,
thergpd’ bsaemecemalbudhiseprefemblofo sdidhe safiongofighngss R withis the range
about 0.3 to 0.6 m [0061] -Treatnent to Material 5
betngegn 0.08hun snd §.3¢en, dbthtinelusivat i ng fil m (43) of the thus
obtai ned material is subjected to lapping. FIG 3
[00$Rbwielatinashin betwictry SurfeceR aughnads Racarndappimignéesof Fluorine Element
X ﬁegrformegl. In the drawi ng, the reference nuneral (51)
in Jafase Fortion of §ppatipe Eilmf-ace pl ate and (52) denotes a
pressure plate. The surface of the coating film (43)
i s Hppddis a gaplh (theslatrd ahiatist dre thembdgarittahic( &6)e) i showing the
fixed to the pressure plate (52) and an abrasive
relgtiogshig heb®eni surfabé chughnese Rabndsinfacegk @bmeepidtioni @bundance of a
di spersed is allowed to intervene between the | apping
flugyinef dlemery) shen thicSlappiagds perdoromeat witly the grain( 439 obhetdbeasive grain
material (56). The | apping pressure is set in the
(57} elayged veneusty, SviBrdiuPtheaatave Sokiitey, camapdsitiomcik esipleyed gnmhtrix resin
E'rpg.er.ably, in the range between 9.8 kPa and 19.6 -
{(polyraiidesignide): nBliersd wesin [ COER ThFEP | spim) ng ROBR).t h&he surface F
abrasive grain (57) crushes each exposed part (45a) of
cong¢pdratiph yoad measiged ushgt ac |E3X ( 45) enwingictispersive pgeyl fiworescence
. the surface of the coating film (43) so that each
diffegcgos edtvirs).t TS apn-prbshedsartivtewir dn artelg ldfiere shrifigoabjected to
of the coating film(43), as shown in FIG 4,
lappingrpad dds wi suhfach eoughndsstReepB O6f5 por arella isnrfadeeF @oatdntigtion of 22
film(43). By doing 15 so, the coating film (43) has
masg %i | ithe sifdacevsghufesaBownd 3be suefn F kencamthticre are as indicated in
roughness Ra thereof becones small. It is preferable
Tableol.set the surface roughness Ra within the range
between 0.03 mand 0.2 m both inclusive. [0063]
[0064elTableolishi p bet ween Surface Roughness Ra and

AT e R ehdss B (8 T Sefabe F concentration (mass %)
0.5 22.00 |
0.4 ' 23.21
0.2 26.20
0.1 27.80
0.08 28.06
0.05 29.10
0.03 2767
0.02 20.69

[0065] FIG. 5 and Table 1 prove that when the lapping attains the surface roughness Ra in
the range between 0.03 pm and 0.5 pm, both inclusive, the surface F concentration
becomes higher than that of the non-polished article, resulting in excellent sliding
characteristic of the thrust plate (17). This is because each exposed part (45a) of the
fluoric resin particles (45) which is exposed at the surface of the coating film (43) is

crushed by lapping to expand therearound.



5 in Surface Portion of Coating Film FIG 5 is a
graph (the lateral axis is on the logarithm c scale)
showi ng the relationship between surface roughness Ra
and surface F concentration (gbundance of a fluorine
el enent) when the lapping is performed with the grain
size of the abrasive grain (57) changed variously,
(006 r BiGh 6tin & phbiovaf thosirfasg of trepwaipdlished articlphdfé@. 7 is a photo of
(matrix resin O (polyamde-imde): fluoric resin (PTFE
they syrfape 06 shengoating oﬁsnoqf. theHerustuplfitec@ 7F accontiog e that present invention
was measured using an EDX (an energy-di spersive X-ray
whith bselbssarmbjecttidf torlapping o dewd daye aThefanoneyghheshRa of 0.05 pum.
article is an article before being subjected to
FIGapshews amall nesghaessurff mneavecangheoayex Rartoin theSunfaengomtion of the
surface F concentration of 22 mass % The surface
cogtingdtlme s SVhe, dhi witdersénods faore BIGce @ribarthe ativer parte afithe surface of
indicated in 5 Table 1. [0064] [Table 1] Surface
they eogtitg 64 aRaciuscdIordxpard theoarmmdtandithe Augria sssipartiCles are also
22.09 0.4 23.21 0.2 26.20 0.1 27.80 0.08 28.06
crughqgigo hgrrdpe i0a@d of the@xpoRdPartehesdE. [ 0065] FIG 5 and
Table 1 prove that when the |apping attains the
(0067} Redering tey FHesS amh Tabletlh éher snfgee Fatoneerratiof) Basra peak at around
0.5 gm both inclusive, the surface F concentration
thepwiefoere soughgessrRa 0AM.Aham efd temeasen wiehi thhedrfacd rwighness Ra is
. resulting in excellent sliding characteristic of the
increpsagsandoldgensages7) . Wit she subfeceueeglmash Rax i dagepahd surface F
(45a) of the

concentration is not so high because the exposed parts (45a) of the fluoric resin particles
(45) are crushed by lapping insufficiently. On the other hand, the surface F concentration
-decreases as the surface roughness Ra is decreased. Because, the grain diameter of the
abrasive grain (57) must be small for reducing the surface roughness Ra and the fluoric
 resin particles (45) at the surface of the coating film are shoved away by the abrasive grain
(57) of small size.

[0068] According to the above results, it is understood that lapping to attain the surface
roughness Ra within the predetermined range is effective for increasing the surface F
concentration. When the surface F concentration of the polished article is 1.25 times or
larger than that of the non-polished article, the sliding characteristic is improved
- remarkably. - For setting the surface F concent'r'étion to be 1.25 times or larger, it is
preferable to set the surface roughness Ra within the range between 0.03 jum and 0.2 pm,
both inclusive.

[0069] The grain diameter of the abrasive grain (57) influences the surface roughness Ra
resulted from the lapping, and the surface roughness Ra are 0.03 pm, 0.05 pm, 0.1 pm, and
0.5 um when the grain diameters are 4 pm, 8 pm, 12 um, and 20 pm, respectively, in

general. Accordingly, it is preferable to set the grain diameter of the abrasive grain (57)



fluoric resin particles (45) which is exposed at the
surface of the coating film(43) is crushed by
| appi ng to expand therearound. 16 [0066] FIG 6 is a
photo of the surface of the ngn-polished article and
FIG 7 is a photo of the surface of the coating film
of, the thrust plate (17%51accordi ng to the present
Wit &b 1aBge beiRen3 Hasanskdhpay bpbondusive ahd ppiregreferably, within the
to have a surface roughness Ra of 0.05 gm FIG 6
rapgedisvesned kmepd 4R mas dodt inghwvave and convex parts in
ﬁghe surface portion of the 5 coating film Wile, it
(VO] rfdsindenss oft Fineriae Gilemenhan Slidinge BaeeRopsimmt €Swface Hortion of
surface of the coating filmare crushed to expand
Caafieg E¥mdund and the fluoric resin particles are al so
crushed to_increase in area of the exposed parts
t herddfdesqribed 7boref ér tha presentFimGensomnitie Tauofaee IF doheentration is
. surface F concentration has a peak at around the
Incgensech dighen thpnnibet oRiho Mod-pokished atidedsc segsamentiensurfaee of the
surface roughness Ra is O increases and decreases.
cogfwgfilmie lappingc eWiheteimhribs sudfecei B congeneationd theinbapelihed article
concentration is not so high because the exposed parts
corespendsdp thhebundamnei of the Slunripaelemehtein thé 46tingr flne ok die sliding
by lapping insufficiently. On the other hand, the
facg, thaigs.eheinsisie o ther caatiog filme c The ebsndascd diithe dubrine element therein
roughness Ra is decreased. Because, the grain dianmeter
undgr therpdidingfaeestandbegnedsnredsi)suchus mabeershatlthe Slading Gmbeds polished to
t he surface roughness Ra and the fluoric 5 resin
exXnese thccinsisle (of Hhe gpating: fdwr drslctheoflerhérgs eamtinggn ftht rxposed surface
~shoved away by the abrasive grain (57) of small size.
porjign 583nalyzed veing @ntlEDXh e Thbovede eftiktcpating film under the sliding face
understood that |apping to attain the surface
canrhg gyhered Syrepping thiersliting fpceodmtee thei coeditioangf20 gm grain diameter of
effective for increasing the surface F concentration.
the ghrasive geain 9§ klelappingresstireatl invsecofolishimgppbéds had 30 sec polishing
carticleis 1.25 times or O larger than that of the
tim¢\peiiqdel i shed article, the sliding characteristic is
| nproved renmarkably. For setting the surface F
[00Hd nkrethis wey.che serfie A cabcanimtien of theaslighing fact postion of the sliding
preferable to set the surface roughness Ra within the
menbps g msesurec nsiog @8 EdXati idside gifithe coating film is exposed by lapping

the sliding face under the above conditions, and then, the surface F concentration of the
exposed surface portion is measured. When the surface F concentration of the former is

higher than that of the latter, it can be confirmed that the present invention is effective.

{0072] -Others-

It is noted that the thrust plate (17) is provided in the above embodiment. Instead,
the coating film (43) having an excellent sliding characteristic may be formed directly on
the upper housing (16) by the same manner as in the above embodiment.

[0073] Further, the surface F concentration of the sliding face portion may be increased by
varnishing rather than lapping.

Industrial Applicability



bot h inclusive. [0069] The grain dianeter of the
abrasive grain (57) influences the surface roughness
Ra 5 resulted fromthe | apping, and the surface
roughness Ra are 0.03 gm 0.p5 gm 0.1 gm and 0.5 gm
when the grain dianmeters are 4 gm 8 gm 12 gm and 20
gm respectively, in general. Accordingly, it is

(0031 efler absazibed abevet e greatmt vlivemtineds afefuhdorablidisg vieembers of
grain (57) 17 wthin the range between 3 gm and 25

corgpresdont 4ndithe likisi ve, and nore preferably, within the
range between 4 gmand 12 gm both inclusive. [0070]
- Abundance of Fluorine Element in Sliding Face Portion
(Surface Portion of Coating Film 5 As descri bed
above, in the present invention, the surface F
concentration is increased higher than that of the
non- pol i shed article by subjecting the surface of the
coating filmto | apping. Werein, the surface F
concentration of the non-polished article corresponds
to the abundance of the fluorine elenent in the
coating filmunder the sliding face, that is, the
inside of the coating film The abundance of the
fluorine elenment therein O under the sliding face can
be neasured in such a manner that the sliding face is
polished to expose the inside of the coating film and
the elenments existing in the exposed surface portion
is anal yzed using an EDX. The inside of the coating
filmunder the sliding face can be exposed by | apping
the sliding face under the conditions of 20 gm grain
di ameter of the abrasive grain, 9.8 kPa | apping
pressure, 1 m sec polishing speed, and 30 sec
polishing 5 tinme period. [0071] In this way, the
surface F concentration of the sliding face portion of
the sliding mnmenber is nmeasured using an EDX, the
inside of the coating filmis exposed by |lapping the
sliding face under the above conditions, and then, the
surface F concentration of the exposed surface
portion is neasured. Wen the surface F concentration
of the former is




hi gher than that of the latter, it can be confirned
that the present invention is effective. [0072]

-G hers It is noted that the thrust plate (17) is
provided in the above enbodi nent. Instead, the
coating film (43) having an excellent sliding
characteristic may be forned directly on the upper
housi ng (16) by the sane nangﬁr as in the above

enbodi nent. [0073] Furt her, e surface F
concentration of the sliding face portion nmay be

i ncreased by varnishing rather than | apping.
Industrial Applicability }§, 7] As described above,
the present invention is userul for sliding nmenbers of

[1] Cormélﬁﬁl%anaagg&ﬁﬁﬁﬂgggsﬁ%g 1%)%3?@01[1 1] A sliding

menber, conprising: asur portion, at |east

t hat Bkt HRGArth@VI8Yer @gﬂfoh%h}ld?ﬁé Yiah RsilR ﬁf.gff:h Rshg 1N

which fluoric resin particles are dispersed, a surface

resiPpartibles ater didfetseli 2y QUrfRe o HRNsuAEY | iBn Sbivion8 4 @ffe fa
pgrti on, the sliding face portion agfgr?iig Iéurfagggl ayer B face
portipay ti on bei ng subjected to [|apping under pressure
with an abrasive liquid, in which free abrasive grain

i s thedligipg fiwe gortio behe eirEite RELMREHLH highSibicaregd ayer
portion and a |lapping surface plate to set a surface

lappingugdur@sssiRawith ah berasivg iQid; it aliRh fiROAbrave Yafahi N a
range between 0.03 pmand 0.2 m both inclusive, and a

dispqrbads mtervenedbetfvbernthe surfaes layerymttioncing 3 1appigdiusReriad and
exposed at the sliding face portion, and each exposed

to sepastrfact ronplenepd Ria of the yurfate falyerquottionrveithina pagé i cl es
expanding along the sliding face portion outward,

betweempe pul and 02 pag diottriechasive, agd part t her eof

a plurality of fluoric resin particles are dispersed and cxposed at the sliding
face portion, and each exposed part of fhe plurality of fluoric resin particles expanding
along the sliding face portion outward, compared with each remaining part thereof
buried in the matrix resin.
[2] A sliding member, comprising: a surface layer portion,

at least the surface layer portion including a matrix resin in which fluoric
resin particles are dispersed, a surface of the surface layer portion serving as a sliding face
portion,

the sliding face portion of the surface layer portion being subjected to
lapping under pressure with an abrasive liquid in which free abrasive grain is
dispersed, intervened between the surface layer portion and a lapping surface plate
- to set a surface roughness Ra of the surface layer portion within a range
between 0.03 pm and 0.2 um, both inclusive, and

an abundance of a fluorine element in the sliding face portion is 1.25 times or

larger than an abundance of a fluorine element in the surface layer portion under the

sliding face portion.



buried in the matrix resin. [2] A sliding nenber,
conprising: a surface |ayer portion, at |east the
surface | ayer portion including a matrix resin in
which fluoric resin particles are dispersed, a surface
of the surface |ayer porti serving as a sliding face
portion, the sliding face %ﬂrtion of the surface |ayer
portion being subjected to |apping under pressure
with an abrasive liquid in which free abrasive grain
i Zﬁgg i LEne e en.t.he surface | ayer
p2}§?% a%@G%‘P%gﬁﬁhg gﬁ&?@%éC]PBP%ngpgsgg?o surface
r - . thon . wWithin.a . .
o B 08 EHERRE o BB W il Br gt resin
in wileh 3RHRd I.08. glsement in the sliding face
n portion i?egﬁl%ag%l%iafrrée%i%érr%%%figer t han an abundance of

a hiiRiihd e SEBEERF thdsdre T4/t 36 ]

thebb}és%lli%i ng face por%i on(.a % %?gﬁ&?%isgﬁgﬁéﬁﬂﬂ‘g%&%g under

presSBB UFiae bh labRGVEERNAE, inCRARA] ﬁéeln Shrhdlfe SHERTs Qfs?ex&lﬁ(?, Eﬁh@vened

a material at |leaSt a surface layer pdrtion o

betwedn MRASurtice dayBR pbition” AR1 Dlaphihg Wk GBe blatotd &t h&8HAce roughness
particles are dispersed; and Subjecting a surface of

Ra df it stitfat@le§et Soteion PAhid £npé bétheedBbE [rAind02 LBPRit thelusive.
under pressure with an abrasive liquid, in which free
abrasive grain is dispersed, intervened between the
surface | ayer portion and a | apping surface plate to
set a surface roughness Ra of the surface |ayer
portion within a range between 0.03 pmand 0.2 pm
bot h i ncl usi ve.

[3]




