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(57) Abstract: Provided is a sliding component having excellent sliding properties. Also provided are a sliding structure
provided with this sliding component and a method for sliding the sliding structure. The sliding component has a con-
stituent composition that contains, in terms of mass%, 0.1-1.6% of C, 0.1-3.0% of Si, 0.1-3.0% of Mn, 0.06% or less of P,
0.01-0.12% of S and 0.1-1.0% of Cu, with the remainder comprising Fe and impurities, and the constituent composition
of a sliding surface of the sliding component after being heated in air at 500°C contains 2.0-10.0 at.% of Cu. In addition,
the sliding structure is configured in such a way that the sliding component slides against a sliding surface of a mating
component in an environment whereby a lubricating oil is interposed at the sliding surface of the sliding component. In
addition, provided is the method for sliding a sliding structure that is configured in this way.
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LT, LEORBBEMIICSWT., ZO\EERFL Brmi&tL) 27 SHLD
ERBBEETI LB THS (S] 1. ERBRELRIESTHD)
o INOHDEMICEL> T, EHERORIIERILT S [CulRit] 21123
ZENTE, FRTPOEBBHRICHSTI2EBETOC uBDOHFRICHRENT
HB5

(3) FFELLIF, AERPAOBEERIE. TORBEOEIN 4 0~64
HRC] TH3,
RHSRROBHEOEI4E< 52T, BHEOMEREAR LY
52ENTES, HLU., LREOBEFEOEINECAYEETS &, BEIFFIC
BB OERARONTAVYEY RELP T, BEHENMETT 2, &£
2T, AFEPOEEERIZ. TOREBEADFELWEST%240~64HRC
£S5, JYHFFLKIF45HRCLUETHD, THICHFFLLIF50HR
CULTHD, HITHFFEFULLKIESE55HRCULETHD, T/, LYFFLL
IF63HRCUTTHZ, IHIKHFELKIEF62HRCUTTHD, Ad.
LEEOEIE “BR” TRELELEEDBDTH S,
CD&DBRBEEOEIIE. A2, BEBRZICEANERELEZITO>I L
T. 5T22ENTES, ZOFE. BANEBER. AIAE 850~1
100CETHIENTES, WELLIFEI90O0OTCULETHY., FYEFFL
IF950CUETHY. IHIKFELLIFT000CULETHD, Fi.
FELCIETO0OB80CUTTHY., LUFELLIETO50CUTTH S,
ZFLT. BRLUEEIR, HlAIE, 150~700CETBIENTES, F
FLLIF200CULTHY., JYHFFLIE3O00TCLUETHY., THIC
FELLIZF400CULETHY., HICHFELCIZA450CULETHD, Fi
FFELLIE650CUTTHY., LYFELLIE600CUTTHY., X
SICIFFELLIES550CUTTH 3,

AFBAOREELRICEALTE. LRBOBRELICL>T. TOEEBBRORE
BEICIE. BEIC (2F Y., KEHPT500CICMBT ZENIC) . Cuttiglt
LTWaZEEEAOLNS, LHL. BE. BANKRR LEOBHNMODR
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EICIE, A EFOBBMIMIAEINDS, L>T. AFRFOEEESICEAL T
. RKHFTS500TCICMBAT 2r1H05. TOREEICC uBELTWEE
LTH., COBIELAC UL, LEOMBITICE > T, S OBILED
BREINTVWS, ARBAOBE. COLDAEHBRTH>TH, i
ASHTMELTHER LS XL, TORBEEIC “BHT” Cuttigltkd
DT, BHBROEEFHELA LI DI ENTES,

[0037] AHAOEBEEMOBZE. TORBEIRKUIEEZT> T, BRKEEZEL
FREEETHIENTES, BF. BRWEORICE. &ITT. EANCS
SUBRLNMThbNE, LT, ZDFE. ARBIL/KES TRIFT500
CTICIE LB OBEBDAOBEEOROMER] 1E. ZOBANER LED
REKBORADKDHEKTIHMMEINDS, LT, ARBAICHESZ BEFEROE
] IE. COERREOREOES THEI NS,

K

[0038] FRIEDRDHEMICRAELZBHEEHELT. X1 OEYEREET 2HRM
A. BOEIRE#RE LK, EMBIE. J I S—G—4404DREMETDH
2REIEMSKD1 1 TH3, b, FMA, BICBWT, Ca, Mg,
O. NiZEARMTHY, Ca<0. 02%, Mg=0. 02%, O=<0. O
3%. N=0. 05%THo7. TLT. HFEADFEFRICHEVWT. RMA
. BRHICEIFBUASIZEEE L. BR-REOHEFEZODANIFEIE. RMA
T1049. FEMBT7H& L%,

[0039] [3R1]
JRAYHEE (mass%)
=H
C Si | Mn P S Ni Cr | Mo | W v Cu Al Nb | Fe*
A 10 10| 05| 002 Q06| 05 80| 09| 04 —| 047 035]0.10| Bal
B 15 03| 03| 002 - - 120| 10 — 1 0256 — - — Bal

s Ete

[0040] HRMADFHRIC, 11 70CT1 OFEDOHIECNIEEZT> L, TL T,
COBEEWEBETOLBOFRMAZT 100CITMALT, ZomzLx
FMAIIC. BEKLE (BrmEiELL) 7 SOEFBIRICL D, BEMIT %17
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[0041]

[0042]

[0043]

o/, BB, EMBOEFERICOWTIE, HELLEBAEZTHTIC. 1100TC
WIKMEL T, ZOmMELRMBIC, IREEmALE (BrmEmfELL) A7 SOEHF
BIRICL D, BEMNIT %1727,

ZLTC. BENIEZKRALEMA, BOEAIL. 84 0CHEHEIT>
%, EOHRICEBINILTH,S, 1030THALDEZEEANE, 50
OCOBIRLZIT\W (JHWESIE, FEMA: 62HRC, E#B : 58HR
C). T, TEFZSOEBINIT 417> T, #EHBMA. BAEERL L

RIC, BEMERRA. BIL, RBOAESERERZREITIICELT. &
9. EEIERA. BOREHEAATHTE00CICMEALLZEEZD, TDOHE
BEOKSHERDOC uBZAE L, REDOEMEIZ. ROBY THD, 7
. LEROEBEEEZEUCRIHNROLEEZ, RXFPTE500TCICMELE, X
I, ZOmMELERKEBOBESREZ. £F0EENAS 00TCICEELTHAL
1EBREREFL. CORICERETEACTANMLE, TLT. TOAMED
RHSMBOEHEORES XP S (XBABEFAONEE) THOHMLT (RR
:Co—Ka) . BRAIRILF—H1925~970e VOHEEDCUE (&
BCUuDEICIMAT, CulgitMz® L TWSCuDEEZEY) Z2EEL
foo %8B, XPSICLZREDER, BENEICIE., RET Y Fr 7EORINIE
iThAan o7, LT, BEEROOMICEWT, &EEILF e »C r OE1L
MTHo7, ER%E, BEEOERTOEI EHIC. R2IITT,

[%2]

TR OO X FEmoCul e

Ry (HRC) (a %)
A 61. 5 4. 5 AT
B 59. 3 fAEEnt b

Z LT, BEEmA. BOBEEICH LT, M1 OEAMTRIZEEE
BERAREZT>T. BEHRA. BOEIEESE (EaEst) 28ML
oo ETICHEWT, HBRA 1 EBEMREENT 5. SHBRA 1 ORRKIE E
ZE8mMmXKRI20mmOAERTHY. TORANMEBEETHS, HFM
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213, JI1S—-G—-4805nRBMETCHHIHMZMSU I 2 (FEXE55H
RC) &Lk, HEBREMHIE. BREE%Z0. 3m/ s&l. HEH3IELT
. BRORIEKBRI VI VAAMILOW2 0%, BFMEOEFH@REICO.
Bcc/s (=cm3/s) OEETEHLE, BHER., BEIEHH 5 0L
ELEBICTOONDOEMIEL, LT, EREREHEMNO. SLULITEL
X% RNMIORE] ELT ZOEZORHERBERAZIHENLP
VIE (=B SEEXRE) 2Kk, 48, BREOERRER. BE. &
MizcHhY. LEOEBEEIZ. COBARICSITS T (BERAOFER) X
(REAOFE) Xn] TEHLL, BRERIICFT, R3IKBEVWT, P
VIEANREWE., BERFEICBNS, £L T, AEAGHOEEZDA L. Lt
ROIOEEESEB S LT, 1. 5E42EB22%P VEOEMIRD SN

(o)

[0044] [5R3]

o PVE
FRERT OfPa - n/s) =
A 51. 2 AR
B 32. 8 o
= oskA
[0045] 1 HERF
2 MFEM

3 EEH
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

[553KIR9]

fa R D&
BE%T,. C:0. 1~1, 6%, Si:0. 1~3, 0%, Mn :
0. 1~3. 0%, P:0. 06%LLF. S:0. 01~0. 12%
.Cu:0. 1~1, 0%, BREF e BLUTHHORDHEREET
LBENERRMTH Y,
RKJHTE O 0CICHE L /=% ORISR O EENE DB HEMR A
. 2. 0~10. ORFHDCuAEST I EE2HEHE T EELR,
RIECHEBEIER O RO, BE% T, I5IC. Ni 1. B%UTF
EEQI AR ET 2E KRR ICERBORBEER R,
RIECHBEIER O R DML, BEX T, IHIC. Cr: 13, 0%k
TZ280 & z2/HET 2B KRBT 2 2 ICHBBOEBEE SR,
RIECHEBEIER MmO MDD, BER T, I5IC. (Mo+1./72W)
DOEARKICLDIMoBLUWDLILED1REHIE28: 1. 7%LUT
EEUCEERHBETIERET QWL 3OWVWTIAICEEEHDOEENER

]
ARo

BISCREIERROMOMERD. BEER T, IHIC, V: 0. T%UT%E
BUTEEREMETEIEREBEI AV LALDVWTNNIEEHOREL S
BISCREIERR OO MERD,. BEER T, IHIC. Al 0. 7%UTF
EEGIEAERBEETIERETI LAV S DOWTNNIEEEHOEEER

]
ARo

BISCREIERR OO MERD,. BEEB T, IHIC. Nb: 0. 3%UT
EEGIEAERBEETIERETI LAVWL 6 DODWTNNIEEEHOEEER

]
ARo

RISCBEEROEEEDEIHN, 40~64HRCTHB T &5EH
ETBERETLQVL 7 OVWTIAICEBEDOEEEL R,

BRIE1 QWL 8DWIhAICEEOEBEIERMD, RIBEIE MO IEE)
EICEERINET 2RIETT. HFHROBEEEBE TS LD IC
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BRINZ & ERHE T 5 BEIEER,

[E5°K1E10] RIECEFHMRISEBMBNORZ &4 BB ET2EREI ICEHD
REEER,

[EREN]  AERERAS R ARRDRAE BT EERBE T ERBI E
I£1 O ICEEH D EBEER,

[553KI1E12] BRIET1A2VWL 8DWTNAICEEHORBENE M EMFERE %, R
BEEmORGEFSRE OBRHHEICHEHEZNEIHALRIET THE
XD ARHE T 2 EBEEFDREE AL,

52 KIH13] BIECAEFHEAEBMENLRD &2 E T 558 KIE 1 2ICEH
DEENEEAFDEEN L,

[EEkIR14] ARSI AN RIEKRRBERZ U I L2 RHE 25 KET 2F
i1 SICERBMOBEEEHEOEE S A,



1/1

WO 2018/056282 PCT/JP2017/033812

[Ed1]

1 (load)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2017/033812

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl. C22C38/00(2006.01)1i, C22C38/60(2006.01)1i, F16J9/26(2006.01)n

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. C22C38/00-38/60, F16J9/26

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Japanese Published Examined Utility Model Applications 1922-1996
Japanese Published Unexamined Utility Model Applications 1971-2017
Japanese Examined Utility Model Registrations 1996-2017
Japanese Registered Utility Model Specifications 1994-2017

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2007-2333 A (HITACHI METALS LTD.) 11 January 2007, 7-14

A paragraphs [0016]-[0033], table 1, sample no. 1, fig. 1-6
2 (Family: none)

A JP 2009-174017 A (HITACHI METALS LTD.) 06 August 2009, 1-14
paragraphs [0006]-[0015], table 1, 2, no. 1-3 (Family:
none)

A JP 2014-19920 A (NIPPON STEEL & SUMITOMO METAL 1-14

CORPORATION) (03 February 2014 (Family: none)

& Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination

“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art

the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
14 December 2017 26 December 2017
Name and mailing address of the ISA/ Authorized officer

Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2017/033812
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2015/034086 A1l (NIPPON PISTON RING CO., LTD.) 12 1-14

March 2015
& US 2016/0186860 Al & EP 3045555 Al & CN 105531387
A & MX 2016003056 A & RU 2016112496 A

A JP 2008-513695 A (THYSSENKRUPP AUTOMOTIVE AG) 01 May 1-14
2008

& US 2008/0112659 A1l & WO 2006/029785 Al & EP 1637754
Al & CA 2580303 Al & AT 382800 T & ES 2296223 T3 & BR
PI0515435 A & MX 2007003029 A

P, X WO 2016/152967 A1 (HITACHI METALS LTD.) 29 September 7-14
P, A 2016, paragraphs [0011]-[0032], table 1, sample no. 1-6
1

& CN 107429356 A & KR 10-2017-0118904 A

Form PCT/ISA/210 (continuation of second sheet) (January 2015)



ERS A EHEES PCT JP2017033812

A EUORTL5TOSE (HEEFRE (1 PC) )
Int.CL.  C22C38/00(2006.01)1, C22C38/60(2006.01)1, F16J9/26(2006.01)n

B. #H&EZITo7nW

21T o T/ MRER (HERFRF2E (T PC) )
Int.CL  £22C38/00-38/60, F16J9/26

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—20174
H AR EE A 285N 1996—20174F
HAREBREEAFEAR 1994—20174F

EEFHE CHA LIZET T —F =R (F—F_X—ADO4F, HEICEH L7HE

C. BET L L8050 53Tk

ST SCAk D BT %
7Y —% SIS RO BT 5 & &3, 2O 2 EHORR HRIEOE S
X JP 2007-2333 A (H @Bk rh) 2007.01. 11, Be¥% 0016-0033, | 7-14
A # 1, EkNo. 1, K2 (77IV—7%L) 1-6
A JP 2009-174017 A (H 324 B kA2 1) 2009. 08. 06, Be 0006-0015, | 1-14
#1-2, No.1-3 (77 I U—72L)
A JP 2014-19920 A Cor HEEARRAS L) 2014.02.03 (7 I U —/¢| 1-14
L)

W CHIOBE X2 b TRAHIZES N TN B, VT b7y RV BT ORI R B,
*  BIHCmRO T =) — O A O3 F & L7 STk
TA] BCBIEO & 5 R TIE7R . — MBI KR RS (T ) ERGHER SUME AR IC AR SN ChH - T

Ho HIBE L & 5 b O Tz FHO R IR
TE ) EBSHE A A0 RS & 72 1385 C o 5 8, [EIBR A H OEFRD 20 AT 5 b O

DG EF AN [X) BHIBTED 5 5 T > T, SR B TR
ML) e FIRIC R 2 3T 5 SO U oD TR O AT OFFAME UTEAMER RN L E X HID HO

HA L IR B AR B 2 FE 23 27201031 TY ) BRSSO 5 2 ST - T, 243850k & o> 1 L

B30 (B &) OB E O, HEFHICL 5> THITHHMAEIC
FO) NERIC K DB, A, BREICE &Y 53k Lo TESHRINEEZ LD LD
TPl ERMEEBRIT, 2OBEHEOTROEME 25ME &) A—7 2 b7 7 IV —3CHK
ERIHAEE5E T LA E BRSO H

14. 12. 2017 _ 26. 12. 2017
ERRFHEEBI D4 TR U T R EEE (RO H 5 ME) 4K | 5798
HAERFT (1 SAS ] P) | p
HEFSF100—-—8915 NI e
FROE TARAXERE =T H4%&3 5 Hiiks 03—-3581—1101 W#HR 3435

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)




ER A EpsHpEE S PCT JP2017.033812

C (Bix) . BEd 5 R0 L5 3k

EER X BE T %
BT Y —% BIFSCHG RO—IBOEFAMES 5 & X3, OMET s EFOFER HRIEORE
A W0 2015/034086 Al (HAE R oD o 7S H) 2015.03.12, & US | 1-14

2016/0186860 Al & EP 3045555 Al & CN 105531387 A & MX 2016003056
A & RU 2016112496 A

A JP 2008513695 A (74 vEL I Ny T F—FE—FT 4T T 1-14
Fxr BN 7 R) 2008.05.01, & US 2008/0112659 Al & WO
2006/029785 Al & EP 1637754 Al & CA 2580303 Al & AT 382800 T &
ES 2296223 T3 & BR PI0515435 A & MX 2007003029 A

P, X WO 2016/152967 Al (H . 4JEEEASH) 2016.09.29, Beg 7-14
P, A 0011-0032, # 1, 3B} No. 1 & CN 107429356 A & KR 10-2017-0118904 | 1-6
A

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

