wO 2012/160654 A 1[I I N0FV0 00 00O R 0O

(12) fF%E‘FT%;’JJ%%’J(:\EO“L\’C’AFﬁ snt-EfRHRE

(19) T 55084 A A HEHE RS >
EREBR g
—

\ 10) ER2FES
AT = WO 2012/160654 A1
2012 & 11 A 29 H(29.11.2012) WIPO | PCT

(51) ERFHELE: (149 REAN:EH 185, 4 (ONDA, Hironori ctal);, T
C23C 8/36 (2006.01) C23C 26/00 (2006.01) 5008731 R RBIBEEMAEE2TE 1 2&FHOD

Q1) ERHBES: PCT/JP2011/061892 1 Gifu (JP).
3 : @) EEE (RTOGEWRY ., 2TOEHEOENR
(22) EEHRER: 2011 4E 5 A 24 H(24.05.2011) SEACATEE), AE, AG, AL, AM. AO, AT, AU. AZ, BA,
25 EREREDESE: HA:E BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
= i CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL,
26) EFRAFDE:E: SR GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
1) HEA CREZRBR S TOEERIZDONT): b3 JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
S EHE #R 2 (TOYOTA JIDOSHA KA- LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
BUSHIKI KAISHA) [JP/JP]; T 4718571 BAIE & H MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT,
T3S E 1 EH Aichi (IP). RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
i TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,

(72) EREE, BV N ZA, ZM, ZW.

(75) XAB/HEBA KEIZOVWTOH): BR £4#4

(TAKAMI, Toshihiro) [JP/JP]; T 4718571 EHEE£H
MrIFET1EH®H FIFTEHE HASH
M Aichi JP). £FF #CSE (UENO, Noriyuki) [JP/JP];

T4718571 BEAMMEEHM I FET1 /M +3
AEEE HAESHL A Achi(pr). £ =H

(SATO, Mitsuyoshi) [JP/JP]; T 4718571 BEHMIE £ H
mMrIFET1EM FIFEEE HAE4
M Aichi JP). 318 F& F| (SHINYOSHI, Takatoshi)
PAP];, T4718571 BENE L MM 3 X BT 1 FHith
FIS2BBHE HASHE W Achigp). 3O
MI(SEGUCHI, Tsuyoshi) [JP/IP]; T 4718571 BEHIEE
Hmit342E71EH +FIFEHE HAE4t
M Aichi (JP). [RE {E & (HARADA, Shinji) [JP/JP];
T4718571 BERMESHM I FET1EH 3
AEBE #HASHE AN Aichi (p).

(84)

BEE (RFOLGEWVRY ., £ TOEBEOLERF
% AYE] HE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), A —5 7
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 —H v /¥
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HR, HUJ, IE, IS, IT, LT, LU, LV, MC, MK, MT,
NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

AT AFRERE:

EFEREHRE (FHF 21 50)

(54) Title: METHOD FOR MODIFYING SURFACE OF ALUMINUM ALLOY CYLINDER BLOCK
G4 ZHDOEH . FILE=DLEREL ) U F—TO v I DOREHRERE

[E1]

AA PLASMA

(57) Abstract: The wear resistance of a piston sliding surface (3) in an aluminum alloy cylinder block (2) is made to vary for each
location thereon by applying a plasma exposure treatment to the piston sliding surface (3) and also changing the oxygen content of a
carrier gas used in that plasma exposure treatment for each location on the piston sliding surface (3).

57 B

FLEZOLEERIYEA—TAYY (2) OERMUBEBE (3) ITTSAVRFTOLESE

BeLebic, ZRTSAIBHRNBIFERTHF v VF—HAOBRREFXREER FBBE (3) O
HuBICELIESIILET, EXMUEBE (3) OMEREEHEBIELoEH& 51T,



WO 2012/160654 1 PCT/JP2011/061892

Bl M =
HADAH

FILEZOLEEE) oA —TJOyv I DOREXRERE

[0001]

[0002]

[0003]

[0004]

BT 5 B

AEBRIE, PILSZOLEREL)UF—TOvIICBITHER U EE
EOMEHMEZALEES-OORAREAEICEHTEILDTH S,
p-<530)

EE, TIVOUDOEERDD, BHENOTILIZILEE~ADL)UE
—JAYIMHOBEETBMANED LA TND, 2L, RERELEEET
WEWTZILS = LEEE, ST L TERICHEL., YU —R72E
[CHERTHEREZERTIDZIIELETELRL, ZDH. FILZ =DV LES
)8 —JOyvIDRETE, MEHMZRALT S5-OORERELE
EOYUS—ARTEAICHET LN —BBELES>TND, T35 LE-REHRE
WER(E, MEL-BSMHOBFTUECHERDO > ENE, T35 XA ESTNE
BEIZE>TITHhh TS,

—7. FEX 1 ICE&ESN TS ESIC, YU VF—ART7LEICH-T
L, TONUBICLELGTERENRG > TSI ENMONT NS, HIZ
EER FUNRERBICMBT HEZITER M) VT EEBET BHEMLD, E
ARUDNTRAICHEBETHEZICER MDY VT BT B, HICHTE
([TIE, FRICHEVMEEENAERENSE, —A, EXFUDRAA—FEREL
MERLGOEITE, RYSOMEEERIDEEL SN TGN, Z078H
VA —ART7EEICHRGEBR TRERELEEZTO LREEENREL
TLED, Tz, XK, BEBLEINDLYLBREMERENFE SN L E
. BFREENASRYBECLEL, BEHOHEFHBMTHIERI VY
TREXR VAN —FDEEMNMERLTLED,

ZITHEE, BMUBICRGOIEBKRTRANELEZTITILIZULESE
) oF—JO0v I DREREHAENMRESN TS, BIZIFFHEH 2



WO 2012/160654 2 PCT/JP2011/061892

[0005]

[0006]

[0007]

[0008]

RUBICIE, BEATFOECHEESEMT. BRXEBHMOL 8D > ENE(Z &
YER FURBBEORENEEFTI EEHIC, BEHMTFOESHBERT.
BERBBHMOENE. PHELZRLELEH LT, MEAEEZHBUEICER
HIEMNRBESINTLS,

—7., BEXH4(1ZE, TI7XTBEMUBICEYBEShY)VE8—3
AFT—ETILEIZOLBERICLYECDHL LTV UE—T0n vy 28E
THEELHIT, BHMBEORS ZHUBICELSEDIET, EX B
HERDIV) I =S4T —AREOMEREETMUEICER S ENEH
ShTWa,

BICHSEXHSICE,. AB9QO0AEMERBEMEMLELEET S
THRESND) =54 F—%, FILZZOLERICKYHSHL L
T —TJOv Y ERETHIENEBHINTNWS, ZLT, YULH
— A4 FT—AEED—SIZBFAMBAIZEL D) AL MUEBEET LT, EX
FBEEELSV) V-S4 T —AREOMEREEHMEIIEZ T
%o
Se 4T R AT STk
FFET TR
k] - EBAE58—-07 70 4 35K
P CHR2 - BT 08 —232 7 545404k
P CHRS - $5BATF05—255 8 9 6 5%

FEESCERS - $5BATF 08— 246 9 4 4 B RR
FEEESCHRD - $5BATF 06 —2205 6 250K
READHE

REANERL XS LT HRE

CNOREDEMIE>TEH, SUBICHEFREODREL >T-EX b UEH)
EEALEZILE LGSRSO F—TOy Yy #HETHIEMNTARET
Hd, LOLEAL, ChORKRDEMTIE, REIRX FOFREIIE TS



WO 2012/160654 3 PCT/JP2011/061892

[0009]

[0010]

[0011]

[0012]

[0013]

HOHDERE->TND,

BIZIEFEXM 2 RUITIE, P U F—R7LEICHERD > ZTNEEE
LoD, BEAFLESHEMNT. BREEMORTE. HERELHLE
[CRELERTRIER LT, FOEDICIEKRENY TEMLOH > EHEF D
BLT B, FLTALOHRNE. PHREOFHIEIHL <. BBLIICHELN
EHMEENEICHET S LIER#E L G- TS,

—h., HFHEXHMARUSICHRHEOEDE, V) =54 F—ERIETE
FTEIRENHY., ThEFTEH, DU F—TJ0v o 2EkE—KiEEST 515
BICHLTIAX FO#NZEDEL>TND, FOLE, BHEIXHKINDLDT
., YV F =S4 F—NRAEOMEREEMUBICEGLE AT, &
SHMHORS EHUBICEZDIDENHY . TOEEIBZLELIDILDE
HoTWb, —H, HHEXMSDHLDTIE, U AL MLEF (T ELT
EREEERTHIECEEHTHY., L) VI —F1F—%2aM4EA
BO0ARETHHTILENDHLILDELE>TLS,

CD&IT, RIZH->TIE. BFHLEIOTHERENIBLEOEREHT L
SIEHINE-EX o RBBEERTH7ILI =V LAREL ) U 4—T0
VP&, AR MPELDLKEDELE DTS, FDI=H, 5 LETFILEZ
LRSS ) A —T0v Y EEIR FTERTELZMERTOMINE
EXhTWb,

AFERE, 25 LEEFICEATLEINEZEDOTHY., TOHERLES &
T EEEIL. EBEOMERENTMUBENEREFHT LS ICHEIhEER
FREBEERTATILI VLGRS —TJOv Y EEIX TR
RORELETILEZOLESEY Y UF—TJn v IV DRERESEZERHTS
_EIIHD,

FETRRTH-ODOFE

FREBREEMRERT SO, FILZZULEEHL ) A—TOYIDER
FOBBEOREREETIAEE LTCOARRAL, EX N OEBBERICTS
AIBHUEBEET L LI, TOTSATESTVEBICERT H5F v ) 7—



WO 2012/160654 4 PCT/JP2011/061892

[0014]

[0015]

[0016]

[0017]

HARADBEFREREZER FOBHEOTUEICELIEDLLSITLTLS,
T2 RATEGVBICFERTE5F VY T7T—HAOBREFEEEHDIE. 7
FATHEHFHVEBIZL YBH SN -RERERBICEFTNIEEYD D LA S
mLCHERENEM LT S, ZDH, TIXTHEHFNEIZRLT, v )
T—HRAOBFZEFERZHUBICHAERINE., BUBCTHEEMEDOEL ST
EX bURBBEEBRT S ENTES, L, TIXTHEHFHRITFY
T—HADBFREREZHUBICRAET ST, BBUOMEREEZEL
HEHENTESLO, BUBIIHEREORLG>-EX o RBEEZH
LIzZILE=Z0LERES) UF—TJOy Y E#EIXMTRETHIENT
b, LEA->T, AEBAICEINE, EHNEOTEFRENBLEEDERZH
FTEICHWHESNER FRBEBEZRETATILIZVLEEH Y ) VT —
TJOvO%BEIRNTERT S ENTES,

BHE. I, EXFOBFHEIZBNTIE, AL EXMUAERRICEE
FTHEZITER MY VT ERET HEMI. B. ERXMUATRRAICHET
HEFITER MY DT EBET BHEML. C. T LUANDER DYDY
E DB, D. EXFURAD—FEBLMEELAGVBEDIBIZERS N
BMEHEITIE 5D, FDEH, AB->C—DDETHFY YF7—HAD
BREFERELLITNE, SHAOMEEEABLABOEREFTT L1
BREShzEX FRBEBEZETSI7ILI_oLEGEHE ) V4—T0Ov Y
FRETEHENTE D,

Fr, T7XATHEHICBLCORMERY Y OBRFRIRI/ILF—FBKRS
BEH5IETH, REBDEEYMORANILLZEMEIEELIENTED, TDI-
O, ¥V T—HADBERERFEDOELLELDIC, BUERELY OBRSGFHT
FILF—EFLSEHELIICTNIL, JELIOMEHREE L YBRECELS
BHIEMNTED,

D& kA
[R]AFKBAD—EHEDNHETH TS ATEHNEDREHKEFEXMNIITTERR

[e]



WO 2012/160654 5 PCT/JP2011/061892

[0018]

[0019]

[0020]

[0021]

(K212 ) o5 —TJ Oy DER b BBEDEEMIZERI BER,
[E3]%+ )V 7—HRADEFERE, BMEBESYORBRFRIRILF—LHE
BOBMERNEEGLOBBRERT I,

(B4 ZEHEEDHRENIBNECLERELDOBARERT I T 7,

[EI5] EFERBDERERXMITRTIBE,

RAZERT 51-ODRRE

UT, AEBAOTILEI I LERED ) F—TO v I DRAREHEE
BRELE—EROEE, M1 ~H5%3B L THMICHAT S,

AEEOMETIE, U F—TOvIDER L UEBHEIZ TS AT B
WEZFELTEORABZEREL TS, B1ITTT&31Z, TS5 XATBHN
HiE, YU —JOv 20X N OEBBEI NS —FEDERS (TN
MEICREESN-EB1ICFY7—HAREHHBELDD, EB1 &) HF
—JOv Y 2LDBICEEREZMMT 5 ETITHONS, BB 1I2IE, BRA
DOADLELONTBRERREEZEEGLEARN T Y Y 7—HRELTH
HBEn, FYUT7—HADBRREREE, NILITSIZKYRFAREINELSIC
HoTL3,

F-AEHEOMETIE, TIXATBEFLEIRELT, F¥v )7 —HIADE
REAE, RUBMEBELYDBHBRIRILY—%, EX U EHE 3D
MEBIZERLESETWVND, FLTINIZELY, TSXTBENEBIZL>THE
Sh-XEAREBOBZALEEZE. EX M EHEIOSNEICELOE
TW3, BERMIZIE, R2I2R 9 5 DUA~EDBRIERDEIEEZELLE
TWd, CCTOEAIK, EXFUEANLERRICHMET DEZICER MY
07 EEETHELTHY ., BMIBIE. EXFUEHNTRRICHET S
EFICER MY OTT7 EBETHEHETHS, FLEBLCIE., Th st
DERLVY) VT 7 EOBETMLTHY, BEDIF, EXFVEDRH—F
ML LMBELAWVIMEITHS, SHITHHEEIKX, EXFYLT T, X
A—FHB8DNThELBELAVEEERME LTS,

CITIEE, FRIRUVEBIZRT &SIC, SEHLEA~DDFY)T—HAR



WO 2012/160654 6 PCT/JP2011/061892

[0022]

[0023]

DBREFR, RUVBMEBELYDBFBAIRLF—ZRELTLS, 48
. AEEORETIE, FEBESLTHIEMLEICIE, T35 ATBHFONETE
ELTWA, XEHEOHMETIE, BEA-EEIBELCoELIDDIET.,
v )T—ARADBEREREENSICLTWVS (c4>c8>c2>c 1)
o F-RHRIZ, BMIA-BRIB—BMICoEMIDDIET, HA@EES Y DRE
BRI AILFX—F/NEILLTWNVS (ed>e3>e2>e 1), FLTAEAE
EOMETIE., BLEAORAREBHNDOBERSEIEE 3 0%, HEIBOE
EHREBADEZERNEIEE 15%., BLEUCOXREAREBADOBEERSEE
12%, BIDOEREAREBANOBREASENEE6%LE LTINS, HH.
FENERADBRERAEENEWNEE, PILZFTLREDEFHNTINLY S
CREBRERBICHRAEINE L S(ITH5,

(1]
xR RENEBAD %ﬁﬁ?ﬁ%ﬂ)(p F)T—HAD
BEADEE | BHBIRILF— BREHFFE
A, ERETOERN )T RBIELRAL 30% ed c4
B. FRERTOERLYTIBIBEA 15% e3 c3
C. LEEBADERM Y T B 12% el c2
D. ERMRH—MEEIRAL 6% el cl
E. iR - - -
el<e2<e3<ed
c1<c2<c3<ch
H4ld, KERERADEFIEANEELERELDERERLTLD, [

BIIRESNBERIE. RAREBRNOBRASIESOELTHEROHARAIC
DVWTLFW—1HBET>HEENORDOENTL D, RAR4ITFT &S
2. RANEBNOBRZRRDINENTNFE., MEHEELAAM LIS, F-
RENEBADBEERSEIEGHN 1 2% U ETHNIE, &% (FC) LRARBE
DTHEFRENTONSEZENER SN TS, GH. LFW— 15RER(E,
S5ICRT &I, FIEDEEPEMNTHEALTOVIREBERIE) VIRAR
F10ICIRLAFEEELIC, YVIHBRA 1 02MEDZEEn THEREH
52 LTINS, £V IRABRAROL YV IHBRA 10 LDBOERE
F. A—FEJLTTICEKBBLATREDFAGERENORDONSE LS TH



WO 2012/160654 7 PCT/JP2011/061892

[0024]

[0025]

[0026]

[0027]
[0028]

[0029]

S2TW5,

UED &S GAEEOMEORAREHETIE, BEL SN LMEFEMEDN
FUBWEIZ, ¥¥V7—HAOBREEER, BUEFELY OBRFRI I
F—ZRELL LTTSATBHLENTHOND, TLTEOR/RE, ELS
NEMTMEFHENEYBVEMLEE, RAEREBRNOBIERSEIENATSH
%, TD=H, ER b UIBEE 3 DX BLEOTHERMES, HUBOEREH
TELIICHEENG,

UESHBALE-AEREOBENDTILES I LEREL Yo 4—TOv D%k
EREHEICENE, ROMREFRTHIENTES,

(1) AEEOHETIE, TIXATESFLEICELTOFXFY UT7—HAD
BEREFE, BUEELYOBHAIRILX—2AHIT LT TER b
HEIDIUBICTHERMZRELOEIIENTED, T0RH, KEMLD
MEREMEABUBENEREBT LS ITHEEINEER O BBEEZET DT
WEZOLEEH L) UA—TJOv Y #BEIRMTRRETHIENTES,

HE., LEEBOBERL. ROLSICEELTRET S EHTES,

- LREROBETIR, TSRATHEFLEIIRLTOF v ) T—HRADE
REAE, RUBMEBELYOBFHRIRILX—ONAFE, EX FoEHE
SOIMUBITELS BTN, BERERLYDBHATRILEX—EEEL
T ¥V IVT—HAOBREAEDHEELIEDHZTTE, EX bUEE
E3DRHENTEFRLEERELLEHILIETTES,

- PEEEROBRETIE, EXFUVEALERICHET HEEICER VY
D7 ERBETHEMEL. EXFUBANTRRAICHMET SEZFICER MY Y
J7 ERET . TNALLUNDER M) VT 7 EOREBEREL. EX b
VEMAN—FER8 LMEBELIGVEMDIEIZ, ¥+ U7 —HADERESR
BEDLHELLTW:, 3284, BRASKDLYUF—TOvYIIEITAE
A FUEBHEOMEREOERNELZIGEICE. RBLOBREEERDR
SDIEFPEEDO R ITAIE. ZOERIZIECTEEEETNIEIERL, WTFh
[TE &, BOMERENBEREINIILEFE., FY U7 —HRADBREFE



WO 2012/160654 8 PCT/JP2011/061892

[0030]

&< LTI ATBHUEEITAE., KEMLOMERENBLEIEDERE
BT ESICHEEINER FOBEBEEETSTILI=VLEEEY YUY
—J0v O EHETHENTES,
fFEDHEA

1---FWE, 2--2)o¥8—7JAyvYy, 3-EX+EBEE, 4--BRIY
9. 51N T, 6EXbY, 7T-EXb2YUY, 8- AN—FER, 9
Ay oREBR, 10U VIRER, 1 10— KL, A-EX LY
MNERRICHET HEZICTER MY DT EREET HEMI. B-EX U
TRRICHMET HEEFICER MY T EBET HEML. C-Zh oSO
EX b2 DTEDEEESE, DEX MDA H— FERLAEHEE LA ULVER
. E---JEREHEERaL,



WO 2012/160654 9 PCT/JP2011/061892

FERIE]

[FERIE2]

[FE3RIE3]

SRR D #EH

FILVEZOLAEHI)VF—TAOvIDERX o BHEOKREAR
BETO2HAETHLT,

RIEEERX FUoRBBEICTSATEFUNEZET L EHICT, TDTS
AXBHOB(FERT XY VT —AADEREFEREZMLER b
REEOMusIcEibztEd

CEERHMET AT ZVLEEREY ) VF—T Oy I ORER
B,

EXRUAERRITHMETSLEEFICER MY VT EBET HEME
EAEXFUONTRRIHET HEZITAELEER b VT ERBET
HEML, TNOLUSMDRIELER o) U7 & OREEML, RIEEER +
VDAA— FERLAMEE LG OEBRIDIEIC, BIRF v 7T —HADEE
REARELLBLTD

CEERHMETHBERIEBETVICREDTILIZVLEEH ) VE—
JAv I DREBRESE.

RIEEX vy V7 —HAOBREFEROERILE EDIC, BUEELSYD
BRI RIILF—ZELLESED

BBRE1VRF2[ICEHOTILIZVLARRS Y 4—T709 9D
RERE T,



1/3

WO 2012/160654 PCT/JP2011/061892

[E1]

U 4

7 [ bersae
—[////////////5//
2m/;/////////j%

[Eg2]

™ E
\ ™, A
N

[~ I T .

2~ RN
\ 5
[~
8_

NN

NN

N N

N§ =
N D



2/3

WO 2012/160654 PCT/JP2011/061892
(3]
A
B AR Y ORFRIT KT
el<e2<e3Ked
ed
___________________________________________________________ e3
ec
FDREEAD
RRBAES el
cl 2 cd
c3
Fp I 7-HADBRESER
(4]
A

Bl

12%

DR EMAOBRERA SIS




WO 2012/160654

[E15]

3/3

11

«

PCT/JP2011/061892



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/061892

A. CLASSIFICATION OF SUBJECT MATTER
C23C8/36(2006.01)1, C23C26/00(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

C23C8/36, C23C26/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2011
Kokai Jitsuyo Shinan Koho 1971-2011 Toroku Jitsuyo Shinan Koho 1994-2011

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.
A JP 2007-332993 A (Kyushu Institute of 1-3
Technology),
27 December 2007 (27.12.2007),
claims 1, 2
(Family: none)
A JP 2009-079488 A (Riken Corp.), 1-3
16 April 2009 (16.04.2009),
claim 5
(Family: none)
A JP 2006-144574 A (Aisin Seiki Co., Ltd.), 1-3
08 June 2006 (08.06.2006),
claim 2; paragraph [0016]
& US 2006/0101992 Al & US 2008/0236386 Al
& EP 1657326 Al & DE 602005011738 D

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

11 July, 2011 (11.07.11)

Date of mailing of the international search report

19 July, 2011 (19.07.11)

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 application No.

INTERNATIONAL SEARCH REPORT
PCT/JP2011/061892

DOCUMENTS CONSIDERED TO BE RELEVANT

C (Continuation).
Relevant to claim No.

Category™* Citation of document, with indication, where appropriate, of the relevant passages
Ltd.), 1-3

A

JP 2005-298884 A (Nissan Motor Co.,
27 October 2005 (27.10.2005),
paragraphs [0019], [0020]

(Family: none)

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



] SR A EgsHpERS PCT/JP2011,/,061892
A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.CL.  (€23C8/36(2006.01)1, €23C26/00(2006.01)1
B HEZ Tl

AREET o T/ NRE R (EERSFF28 (1P C) )
IntClL  €23C8/36, (23C26/00

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20114
HAS[H E A 28 5 AH 1996—20114F
HAE B EFE AR AR 1994—20114

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. BT A LT LA AT
B SCER D R %
) BRSNS RO—IBO BN MEET S & &3, FoMET AEFOER S SRIE D
A JP 2007-332993 A ([E L KZFIEANTUN T3 KT) 2007, 12, 27, 1—3
[FEkmi1]), [Gakmiz])
(773 U—721)
A JP 2009-079488 A (B Xtk U o) 2009. 04. 16, 1—3
[Fhkma 5]
(773 U—721)
W CHIOREE IS L ST ST, ST R Ty S U C T AR A B R,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

EpEE L2 T L2 EPSFAE S O % H
11. 07. 2011 19. 07. 2011
[E BRI AR D2 B O T IFTEES (FEROHHME) 4E | 3635
BARERZFT (1SAJP)
BHEZHZ100-8915 B REARE
HAHTRARERE=THE4%3 = BEXE 03—-3581—1101 WAk 3425

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




= SR Ak EpsHpEEs PCT,/JP2011,/061892

C (Bi&) . BEd 2 LR8O b5 3k

B ST BT 5
BFE Y — BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR HERIEDE S
A JP 2006-144574 A (7 A > U fEisk 1) 2006. 06. 08, 1—3

[FEkmi2])], [0016]
& US 2006/0101992 Al & US 2008/0236386 Al & EP 1657326 Al
& DE 602005011738 D

A JP 2005-298884 A (HpEHBHAKEA ) 2005. 10. 27, 1—3
[o0o19], [OO20]
(77X U—721)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




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

