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(57) Abstract: Provided is a roller and cage assembly which: is surface-
treated so as to be not affected by additives included in the oil used; can
prevent cage friction and excessive temperature increases; and has im-
proved adhesion between a surface-treatment layer and a base material.
Also provided is a bearing using said roller and cage assembly. The roller
and cage assembly is provided with a plurality of rollers (1) and a ring-
shaped cage (2) that has, at a plurality of locations around the circumfer-
ence thereof, pockets (3) that each hold one of the rollers (1). The entire
surface of the cage (2) is plated with a base plating layer (4), which is a
nickel plating layer, and the surface of the nickel plating layer is plated
with a Ni/PTFE plating layer (5), which includes nickel and PTFE.
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W, ERERLY S VIV E—LaVvERT, FBAVFBOEHRELREE
ML, MEERZARELE. H2[CR7FT LI, COBEMSEAFHD= Y7
WAYEREBHEEIUN I - PTFEAYXESI(E. MHAOKEEE THIHAESE
IEFEY, ZRLUREEENET LAV ENHIR L, Tz, BEEENT
UMTHoz1z, Ni - PTFEAYXESDORERE (TRE) %7 u
mé& LT=,
AUEXBEAOMBEBEEN2 2 ymZEBZHHE. IXMERIZDOEA S,
WBIEEN8 um&k Y HLEMEE, fIZE, A vFER-RIFFROBL->a Y
Oy FRELEORE-EELR. RIFFREE-RERCEBENFRE. £V
RNTHREGIIOLENS, COEBBEBICEIRIFEMESIATIEH. N -
PTFEAYXEOBECHBEMEREICKYERLNTEEE LD,
BIZ, AVXEBE2AROREES aZ8umlE22 ymRTIZFSHILET
 AAMEBERS EHIZ, RIFFOBEDREZHLETES,
Ni-PTFEAYXBESIZEITAPTFEIL, BSITRT LI, =v
FILEITEZEMETIBHMPBIZP TFEDOHMTF (IP, EATEY) 259
BEFESELIDOTHS, CONi -PTFEAYXEBESOPTFEE®?2
Ovo l%UE3Svo |l BWUTERELTILVS,
PTFEEDREICDOVWTERAT S,
Ni-PTFEAYXBESDPTFEENREMEEFRET 51612, H
VB TEERRHMEAE Lz, YNAVEREBEL. EREOLKFMETIH
BTHd. BIzIE. B4 (A) [TFRT LIS, HAVEHBESMIE, HERF
m1ZRYFFEREFTTHE19&. ZORBHMMATER1 9ITERY
(T-RERFm 1 @RS AEEEER2 0 &, RERFIRMTIFER 1 9IZHRY 11
EFEBRAMIC—EOREZETMTAMERTN21L2HT 5, REEH
W21, FREONBFERICE>THENTHEEZRARIMm1ICARL, %
DFEEFA—FEIL22(CE->TRESNS, MEAWEH2 10> HHR
FEm 1S RYEASE2BFM23 & LT, FIAEEARAIERESCMA
1 5EDHMBERMNERINS, -ZLSCM415[C[BRESNDELD
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TGV, HEBERIUTIFER 1 ODREBICIE, Tz by b2 4DEIToHN
cCDTTILERY R 2 4FHBFEm 1 OREICHESERETF20I12&KY
CORBAmM1ZEEESEEIETT LMy MEBATHOA D, REH
m 1 ZRBERIETE 1 9ICIm YT, BHBREFm1ICREZART L D DEER
W20%MEEEE, ARBRAM 1 ZHEFM23 LT RYBMEIEEL I LITE

YERETRELSESD,

CORBREHITILUTOEY THB.

FTRYFEE : 0. 05m s . 5 Om/ s

HE: 0. 5GPa

Bl : 30min (6. Om/s) ., 60min (0. 05m. s)

HEH: E—ELROLTa4No. 3(VG2)
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FEENDHNEERFEAE CEEBHENE Y. A vy XEREN S IMER
ZHD. I, PTFEEN20vo | XFETHDE, BEENEELLD
o WIZ, PTFEENST ELHLRNEBLDOEEMNMEN O, BREENEL
HAHEMIZH Tz, S5IT, PTFEMNELEFNIETRMEIIHD, K
4 (B) ITBWVT, PTFEEZXRJBHD N10~20vo I J[F10v
ol %Z#EZA20vo | BXRiHEZTY., [20~35volllE20vol
%LE35vo l %BUTERL, T35~40vol]IlE35vol %%EiB
Z40vo |l BWUTERY,

ULOEEREEERELBEOHRENS. P T FEEICIERBEEENH D
CEMNHIBALIz, CORAOEEBETIE, BEEEHEERELBEOHEREN
BNi -PTFEAYXESNDPTFEE®#20vo | %L E35vol%
UTERELE, COLSICPTFEERBRET S LT, BEEFHMNMEL
EHHEICEA, AVXEREFELTEHIOENTES, SHICEEIXH
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Ral (. BAIEXHFBTHRESADIFALMEFEHEEIRaTHY, J 1
S 0601—197 6REHMIDBBICERL TAET 5. ZOHLRTEY
M, HESHENSZORDBEOARICAERSLOBAEREMY.,
DIREMY OFDLIRE XE, MEREOFRAEZYHEE L, HIHEEZy = (
x) TRLIEE, ROXTEALNDIRaDEETA U OA— MLEFT
ZLE3DTHD,

[#41]
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Ni -PTFEAYFXESOXRAMIICELY., A vFBEROEHENEIL
FTEMNEINETERT 5=, EEFMEZIT o~ LERFHFLFESIARUVL
RARBEH T, ERERFEEERE Lz, TOHBR. BSITRT LI, &
EHEHARa0. 7umZziEzde, BEHENEMT HERICHS, hlE
ASBEOMMO MBS REHSAEVAIPERLOT VVMERTH-
T=o

Ni-PTFEAYXBEBSOEEIZDODVWTHAT S,

COEBMETIE, Ni -PTFEAYXESZHNEBICKYBELIE,
CONi PTFEAYFXESDRUNEBRZEDA VY FEEEXZHV400LEH
vIOORTETHILITKY, MEHEMZFMIT A ENTES, Ni -
PTFEAYXBODAYFBEDORBIEZRETS 61-HIC, BIRES aZ%
RELEBEALCRIFFEMFECATRLCHBREH CERLBEETER Lz, 4
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[0038]

YEBEENDHV 400LEHV700LTIE, PTFEDERELHRANE
ELTRETDHETHD. Lizh>T, BBYUTILE. PTFEEEZ—E
[CLT, MANEBEZEE L TRMELT,

R6IZRT &SI, ZOFBEMASNI - PTFEAYXFBESDHEANED
AYXEENAHVA400LUEHVY 700UTTHIIE, EEENDEIXO. O
OTmmUATHY., ENBOLNLEIMERTH>T-c Ni -PTFEX Y
FESDBANEDA VY FXEEMNH vV 4 0 0KRETIE, EHENKRELLD
c Hv700%2dL. BENSTETA VXENEEEINSATREMENH
%o

Ni -PTFEAYXBSLERIFHF2LDEEEICOVTHAT S,

COXRFADERBETIE., RER2E. BRREANGRELARIN., RE
WEMAHvA450LULEHV700UTOERETHY ., COREEESEL., N i
"PTFEAYXESDAVYXEELDEEEZEEHVv200RUTELTLS

I DaAVAY PRSP FSIVRAI v a vOBEEMKESICHERS
NEEZIE, IRYESHNDLEFHDH., RESR2 IFEAEFHEE LGNS
BEEL TS, TN, FRER2DBAERICA v FHEHR LA ITNIIE,
AYRIZE EENORNAFEET S, CORBR2OEHBITIE. RIFFE20
BIEAEZE LK - MELRLCTHNIE, BEICE>TELRT S, TDH
RESEEEAVEEEOEELTER L, ERARIL, REFESREELEL A
VHXBEEELETICRSF-HUTLEEMEL, RIFF2(CHNLGTETERS
., BEEERAOERE (RIEFEHREKO. 5mm) 10000EE5R -
[T, A YFRBICERRAGONERERE LT, TOHBE, KRT1ITTT LI,
REBOREEES. Ni -PTFEAYXBSDAYXHELDEEEN
Hv 20 OTFTHAIEX, A YvFICENDLRNEIEBED oG- T,
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[0040]
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[%&1]
A XA R 3R
MEREZ (Hv) HR

(Hv) (Hv)

400 500 100 EEElhie L, #hRl
400 700 300 ErEnd, Fndbo
500 500 0 EeEng L, #hil
600 600 0 RN L, il
600 450 150 ErgEhniaL, #Ansl
700 450 250 EvrEhdHY ., #AhiL

FRENEDREICDVTERRT S,

COEADEREHMEIZFZRSIN - PTFEAVYXBSDEERSEFN, 4
YA OILIVDUF A IILDBEFH T THERE LAV EERERARTHEL
f=o BR7ITRYT KT, FERDE - RA v F(ERERMEELITHENSE <
DREREMNMEHEIN TS, CHITHL T, EREBEDLDIE 2 0 O KHERE
BLTH, Ni -PTFEAYFXESHBLUTHAYFEBAICEBKBLI-TE
[T s hiEmh ot

THWNEDFEICLDA VY FXFDHEFENTOVWTHAT 5,

CORADEREBED LD, THREE LTy 7Lt vyxEELT,
THA VX BREICLIFEENEZ. EREORFHEMFEIS (AE28mm x4}
FEI34mmxig1 7mm) ZRAW, ERLRLI TV E—La VEETHR
REEELIZ, TORBR, R2ITFRT LI, FHIZZ v T LAY X ERES
HWERHRIL, REBERICAVXDEHRLFNSRBH LNz, —A. FILTF
HWMEBZEGE L -REREOLDE., REBRRICEMGERIRO oL, F
NFRBHoNGEN oz, TOTEMND, A YXOEENALICIETTHIMLEN
WETHAHI EMNFIALT,
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FHULER | A v XEERE Ay xHh
Gl B s
i B il

ULERBAL-REFRMAETIA50(C&DE. RER2ICTHAVYXRELZ
L, SHICCOTHAYFEBADREINI - PTFEAYFESZRL
f=o ZVTILIEERMBANTBIFIZCL (RIELELND) MEZF->TLST=O,
Ni - PTFEAYFRESHODZYTILENI DU AMIILHITHEITHT S
EELETE D, -, THAYFREL4EN i -PTFEAYXES EEM
(REFER) ORICRITFTAHACEICKY, EMENT - PTFEAYXESED
BEBENAEMLEL, A YvFEHNEHLT S (A yFEEERLTORKSITLY
BEAE/TVDEH, HBOEVEERLTOBEICKVEZFTAVGMLT S
) o EHIINiT - PTFEAYHXESHOPTFEMESHEEERICELY,
AV DOERZREMNMER L. MEREEIAMET S, &>T. Ni -PTFE
AVXESOEHCHBMEEICK YERBLATREE LD,
THiAYFXBATHEIZYTILAYEXREBENI -PTFEAYFES LN
H£EBEOHEBMT HhE= v IILEEL TS, MBHEOERARAICEILL
B ZYTILAYREEN I - PTFEAYXES EDRAEMREE<
BEIEHIIENTES, £oT, &M, ZuTILAVEXE, BLUN I -
PTFEAYFBESICh>THEBENBNI-EDIZHD, ERDKSI,
BEINALETHDOE., AEDEWNA Y FZREICHRITSIZEICLYEERT
DIFEEZBRLTVA-OTHS, -, Ni - PTFEAYXESDRE
EERaO. 7umlTETHILET, BIRHESEEFOMHDMEEE <
L. v FERODEREDERERS CEATREEH D,

RIZ, COFEADE 2V LESERBEICONTHRRAYT S, LLTDHHA
[CEWTIE, BBETETTIMETHAL TWSEIEICHELTWSHEHS
[CER—O/FEEF L, ERTHHAZBRTIHENH L. EBRO—BOH
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[0045]

[0046]

ZHRALTNDIGE, EROMOES L, £TLTHALTLSIE L R
T 5, EEODEMETERBICHAL TLIH2OMEEEENY TIEARL
 FICHAEEICXENE LG TN, REOBERLZEHSMICHEEE S
EHLARETH D,

E8IZ R E2EMHEBICRIRIFHRMAEZTCA50ATIE, RiFH2DIE
H2altHMEE2bDMATTHAYEREBAIBELUNI - PTFEAYXES
AEISNTND, EHOREBRMNZIA50ANBAMEICEELTEESH
TWBi5E. BiET2REFEHR2. 2ALAEWNIIEE2 a THEMI ZZ LN
HEN, RER2ICHITIEE2 aDTHAYFEL4, BLUNiI -PTF
EAVXESITEY, RIFF2OBEABEMCLIEREZRBL. RFEMET
x5, =, NRERNZ A TORBEF 2 TIE, REB 205 F@2 b A A
BHICHEMTIENHINT, CONEEm2bIZKITONETHAYXE
ABEUNI -PTFEAYXBESIZEY ., NEE2bDEHEEIHLTED
o MEFF2NDIRE2 aDH, FRENEFEE2 bDAHIZ, THIAVFEA4E &L
UNi -PTFEAYXESZHRITTLHLL, 3BHA, THIAVFELS
FUNi -PTFEXAVYXES %, REHFERITELTH L, ZTDIES,
BERRTY F3OZAERN@CA vFRBAF Lz, 21 DERERE
BNhd5%., A VvFFELAROIHEBERERDIZENTED,

HOICTY EIEMMRERICRIRFHRMNTEZ_A50BORFEHF2AE, 2
DEEIZHITBRT Y ~ 3DEHAR@ERKIZ, ARENEEEICERELTIA
1DHE1 aZFERNTIERRNEF 1 2F%F—KITEBELTWD, ERNEHF1 2
TIHHE 1 aNERSND=H, RER2AICLDIIHIHE 1 a DEANE
12ahB@ELYIARACED., FEARAIZES., LEzA>T, 25
1OEEAENLEBHRELLLLET, CHHE1 alERNE12amMbR
BRAAND LG XFEINE, ERARF 1 2Ry b 3DImEBIZET
51=8. GEF2ADEICHTHIIARIICHDLLT., ERNER12I12&D
CAWME 1 aDANFLENITZ S, RIEFFR2ADRELARICTHA VyXE4
ZHEL, COTHAYFREA4DOREIC, HIEDN i - PTFEAYFXES %
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[0047]

[0048]

[0049]

[0050]

BLTWAS, COERNEF120FEAE1 2alld, THiAVTEANES
N, COERNE12aDTAYFBAORAIZ,. Ni -PTFEAYXE
EMAEESNTWND=¢, CHHE1 a DERBERERDIZENTED,

HM1O0ICTYE4ERBEICELIRFRMAE S50 CORER2BIE,
CORALAEICTHAYREA4THEI- Vv TILAYXEZHREL. CO=vY7T
IWAYFXDREICPTFE13ZEASELLDTH D, FEBMEICLD
E.EB3DPTFEEH—ICHMIEIELEDLYDGELP TFEETHIERD
EERBEDLDEREDNRERDIENTREEL D, COKSITPTF
EEFVHETESSD, BEIX FNOERERD ZENTREE D,

M1 1DESERMREICERIRFHRMAECA50DIEF, BHDZA1 £,
F1BEIVE20RFHFE2C, 15&%5FHTH. B11 (A) FEREL1 %
BUTECTRIEFFMEIAZUMLCREZHERTH S, B1 1 (B) &K
11 (A) DA-ABRKERTHD. F10RFHF2CIE, R1~F7 &4
[CHTR L7355 1 R EORFR 2 LRABOERLE SN TWD, £ 10KREF
B2CORALWHICTHAYFEL, Ni -PTFEAYXESAHEINT
Wb, FE20REHR 151, FHEMSLEDIVITKRODELEDTHY., TH1
FREFTAHARTY 15 adBliEhTSd, COFE2QOREFHF1 5DOFKEA
SERICTHAYFEA4, Ni -PTFEAYXBESNEEIATLND, CDF
2ORIF/ISIE. F10RFR2CcOBEH6c ORNATBEAMERENL
TEREIND,

B121% MIEEEEBEOVTIUADRERMEIA2ZR N :-8MZET
T, CORERMEC28ZE., MIRBVITIHOBRORERMFEIA50
(6OA, 50B, 50C) &, HIECHEHD A 1 N EGETIHER1 4 &
THh b, BUEH 14X OFITIENBNBRASIND, RERMES 82T
. BIEASRBLURE (FEES h) onFhh—A, FLEAEAZEL
BRELTHRL,

E13F, RES(MEIAFANVEI VP D0 Ay FRIGRSBZOE
BHERTHD. COEBOVWTIALODEERMEIA50%EM, 4509

NN
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[0051]

[0052]

v T M1 6RAXEFMZ16BR, 16BR®, aYAYKFCREVFUY
Uy T 16 LEDEFH 7TOBWMZ, DFEY IOy FRIGASMPIERS
nd,

UEDERY, REZSB LA CIFELGERBEZHALLN, 4XKE
THNIE, AEAMEZR T, BAGEENTERDEER L VEEERS
[CEBETDITHDI, LEAST, EDLSIBEESIMBIEF, FROEH
BN ERDHEADEEAND LD EFREN D,

FF5 DR

123

2, 2A, 2B---REH
3Ry b
4T A B
5-Ni -PTFEXAYXE
13 PTFEXYXE
145V

1558 2DRESR
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[FERIE2]

[FE3RIE3]

SR IE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

[FE3RIES]

REOR D&

BEOC AL, ARAROERERIC, fIEEEZA2ETNTNEE
TEHERTY FEBET D) VUV RORFEFLERA-RERGEIAT
H-oT.

MEERBEROERAEN S5, P EELNAREHLITIREOVTH
P—AELFEAICTHA Y FEEHEL, COTHA Y FBOREIC
CZUTIEPTFELEEELN | - PTFEAYXEERELEE
BTEZ A,

FERIEB1ICHEWLNT, BIEEN i - PTFEAYXBIZEITAPTFE
(E. ZV7ILAYFRRIIPTFEMFATHLTLELDTHLIRE
BTEZ A,

FARIETICEVWT, HIETHIA VFBEZYTZILAYEXETHAOIR
BHAEI A,

FEREVIZEWT, BIEEN i - PTFEAYXBOREHEETZRa
0. 7umllT&LERERMEZIA,

BREV1ICBEVWT, THIAYFREBELELTZ Yy ILAYXBEEL.
COTHIAYXFEBORAHESNHEN | -PTFEAYFEDP
TFEE#%20vo | %ULE35vo |l %BUTELI-RERMGECA

BERE1ICEVT, MIRREFROSRECTHAVFEEEL, =
DTHAYXRBORBIHESNIFEN | - PTFEA vyXEZHL0
BICKYEELSE, CONIi - PTFEXAYXBORITLHLEDERD
BWEZHvA400LEHV700UTELERERMEIA,

BERIE6ICEWVT, WIEAFRE. BREANGRLLAESA, &
EHEEMNHVA450LEHV700UTOREEATHY., CORTEE
ELHIEEN i -PTFEAYXREDEELDEEEZEXZHV2000TF
ELERESMHEIA,

BBRIB1ICEWNT, RIS THAYFEBELUNI - PTFEAYE
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Date of the actual completion of the international search

16 July, 2010 (16.07.10)

Date of mailing of the international search report

17 August, 2010 (17.08.10)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2010/058099

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

: I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-3, 9-10

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The use of PTFE for a composite plating film is described in Document:
JP 2002-348699 A (Osaka Gas Co., Ltd.), 04 December 2002 (04.12.2002),
[0039], the formation of base plating is described in [0048], and the
application to a bearing member is described in [0014]. Therefore, in
the abovementioned document, the bearing member configured by applying
a base plating layer, and applying a Ni-PTFE plating layer containing
nickel and PTFE onto the surface of the base plating layer (hereinafter
referred to “configuration A”) is described. Therefore, the invention
in claim 1 is not considered to be novel over the invention described
in document, and does not have a special technical feature. As a result
of the investigation of claims dependent on claim 1, the following eight
inventions linked by the following respective special technical features
are considered to be contained.

Note that the inventions in claims 1-3, 9-10 which have no special
technical feature are classified as invention 1.

(Invention 1) The inventions in claims 1-3, 9-10

Rollers with a cage characterized by “configuration A, and in that
PTFE in the Ni-PTFE plating layer is obtained by PTFE particles being
dispersed in nickel plating”.

(Invention 2) The invention in claim 4

Rollers with a cage characterized by “configuration A, and in that
the surface roughness (Ra) of the Ni:PTFE plating layer is 0.7 pum or
less”.

(Invention 3) The invention in claim 5

Rollers with a cage characterized by “configuration A, and in that
the amount of PTFE in the Ni-:PTFE plating layer is 20-35 vol %”.

(Invention 4) The inventions in claims 6-7

Rollers with a cage characterized by “configuration A, and in that
the Ni-PTFE plating layer is hardened by heat treatment and the hardness
(Hv) after the heat treatment of the Ni:-PTFE plating layer is 400-700".

(Invention 5) The invention in claim 8

Rollers with a cage characterized by “configuration A, and in that
the total thickness of the base plating layer and the Ni-PTFE plating
layer is 8-22 um”.

(Invention 6) The invention in claim 11

Rollers with a cage characterized by “configuration A and by being
a crankshaft support bearing of an engine”.

(Invention 7) The invention in claim 12

Rollers with a cage characterized by “configuration A and by being
a connecting rod big end bearing of an engine”.

(invention 8) The invention in claim 13

Rollers with a cage characterized by “configuration A and by being
a transmission support bearing”.
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