wo 2013/129083 A1 || NF 1 0O 00O A

12) FEFBAENICE DV T AR S -ERERE

(19) 18 FF AP A AEHLES T 0 R0 O DA O 0
ERE%ED \
\ 10) ER2FES
PPl = WO 2013/129083 A1
2013 &£ 9 A 6 H(06.09.2013) WIPO I PCT

1) EFEENE: CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES,

B23B 27/22 (2006.01) FL GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,

- IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,

Q1) ERHBES: PCT/JP2013/053073 LS. LT, LU, LY. MA. MD, ME, MG, MK, MN, MW, MX.
(22) ERHRER: 2013 £ 2 B 8 H(08.02.2013) MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH,
. : PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL,

(25 EFEHBEDSE: HAGE SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,

26 EEAMOSE. A AE US, UZ, VC, VN, ZA, ZM, ZW.

30) @9&1&7—'—9 (84) EEIHE-L gi&ﬁ‘o)fd:l;\ﬁﬂ U, £TOEEOLERFR
58 2012-042889 2012 4E 2 B 29 H(29.02.2012)  JP i%zb;f«{ ﬁI;V)V ";]I;IPS(E (SZWTS%GGI\;MKEWL)R;S_ %’IW/
Y5RE 2012;(279342 2012 %£ 3 A 30 H(30.03.2012)  JP 7 (AM. AZ BY. K6, Kz, RU.TJ. Ty, 3 — 1 9 7¢

7y HEEAN: Tt 5 # A £ (KYOCERA CORPORA- (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL FR,
TION) [JP/JP]; T 6128501 REABFFRETFREXMH GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT,
ETIERET 6 T Kyoto (JP). NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR), OAPI

_ BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML, MR,
(72) B HE: MNEFF T I5 (ONODERA, Chie), T %er SN. D, TG). ?
6128501 REPFF RAM A RRMEHSPRET6 & )
#h HEI#HALRUA Kyoo (IP). T ABEEE:
@) EEE EFORVRY. 2ToBEoERR — ERAERS (RHE21%0)

FE A A HE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,

(54) Title: CUTTING INSERT, CUTTING TOOL, AND METHOD FOR MANUFACTURING CUT PRODUCT

G4 FEADEH  YEI«A oo — b,

(&3]

PHIES L CLHIMIYOEER &

(57) Abstract: A cutting insert according to one embodiment
of the present invention is prism shaped, and is characterized
by having a top surface, a bottom surface, and a side surface
which is positioned between the top surface and the bottom
surface, a cutting blade being formed at a line of intersection
of the top surface and the side surface, the top surface having
a convex main part which has a flat top-end surface, a first
protruding part protruding from the main part toward a corner
part of the top surface, and a pair of second protruding parts
each protruding from the first protruding part toward a peri-
pheral edge of the top surtace on either side of a region
between a distal end and corner part of the first protruding
part, and each top end of the pair of second protruding parts
being separated from the first protruding part.

67 EBH: ARAEBAO—EHKOUEI«A oY — kiE,
SERRIATH->T. LE. TE. &5 TIZHIE

TEHEUH %Tﬁwﬁlu%TéME§HL~
RIRC LI & AR E & DRAIC T LR RS
N, AIREELS, TEEZEREEET SOIKD
ITEE, WO LEOARICEA > TEH LI
E1DRHIBE, F1ORHMBOLMEATLED
BOMEEEMICHD L SICE 1 DEHEA L LT
DREFICAN> TENENEH L =—HDE 2D
ZHEMEZRL, —WHOE2DEHIBO LIFDZ
@€¥?§1®¥m%mb%nrué:a§ﬁw
\



WO 2013/129083 1 PCT/JP2013/053073

B # £
FKEDE :

tEl1 vy — b, UIEITES K CUIEIMI ORISR E

[0001]

[0002]

[0003]

[0004]

o d b d

AFERE, THIM T — b PEHTIES L CYHINIMORESEICET
%,

BRI

ek, UIHIMIAEICAVWONBIHITREE LT, RILYICHHREIA V3 —
MAREINALAO—77 A AOYEITESARAVWLONTWVWDS, ZDLIR
PHITEICAWLNBEHEIM 45— ME, —f&BIC. t@m. TES L CRIE
ZEL., tESAEE ORBEBICTHIDIERINZBRER>TWD, 20D
PR ESBEMO L D ROET 2HHIMICEMIED &ICE > T, HHEIM
YT B ENTE S,

PEl1 v —bELTIE, B 1 ICEBEHOYIEIF Yy 7D L S IC, #HHE!
MOtIBAF YT 2200 % EEICERTZBRMRREINT WS, FEEFHt 1
ICEEHOIE A v — MIBWTIE, WHMOBEE 128 (F1) vy
) . BIUETEZEHISEVRLE2E (F2)vY) ICEEIEZ &I
Lo THUBZEMILEIENTES,

REEF R 1 ICEEEDOEIEI A ¥ — MIHEWT, tIBIE. BURAHMIEIC
C ETE2RBICHEMT B, TLT, B2RBAFY LIFB. F1EEIC
BT D, COEE, B2REBOLWAE 1 RBICETDILIICMAEBELTL
22ENS, YIEA. FE2RBOLENSE 1RO LEEELEIC, BEHIC
EITT 5, TN, YBZELLPIRICEHRIE S &PV HEEICR D AR
MRHD, CDLIRFEICIE. UIBOEBMATT2ERY., YIBNREL
LIRS A>T LE S AL H o 7,

Rkl 5BI2009—-2082 1 6 2R
FEAOBE



WO 2013/129083 2 PCT/JP2013/053073

[0005]

[0006]

AFEBAO—EBHRICEDUEIM VY —ME, 2AREMRTH-> T, LA,
THE. 25GIKRIELtAES LRI TACEICAEYT 2/8EHZHE L. gL
H & RIEEAIE & DRIFTICTL AN R INT WS, FigcLEE. EAFICMT
HEEME., ZEMHO ORI LADABICAN > TEE LAET DRERE
C EZE1TORBEHOLImEFIEATEE OB ORI EBICEHET & S ICRIEEE 1
DEHEA SR LEAOCEZKICAN > TENRETNREH L A—XDOHE 2 DEH
MEEALTWD, LT, LERBKROUEIA 5 — M, BIRE—RDE2
DZEHID LD ZNEFNHIFIELE 1 DEHIEI SN TWE I EEHFEH &
LTW5,

BT O & & 75 EA

[BIARFEBDE 1 ORFEHEOUEIA Vo — 2R RERTH %,
[E21E 1 ICRgEIBIA v — NDOFEERTH 5,

[BI31K 1 IS HIElA »H— MIB T D2RIFAZILK LI ARMERTH 5
(B4R 3 IS HIElA Y — MIBIT2HEFC %I SITIHA LRGN
ThH b,

[B5]K 2 IS HIElA Y — MIBIT2RIFEBEZILAK LA TEERKTH S
[E6]K 5 IS HIElA Y — MIHBIT2HEFED % X SICHEAK L ZIE KRR
ThH b,

[E7]1K5 IS HIElA Y — MIBIT2EFED %2 X SICHEAK L ZIE KRR
ThH b,

[R8IE 1 ICRTHIEIA v —hDY 1Y THEICE TS, £1DRHEEA
BUOREZILA LILAMERTSH %,

[ROIE 5 ICRTHINIA v H— DY 2 —Y 2WEICE TS, E2DREEH%
BUOREZILA LILAMERTSH %,

[B10]ASB D —EBEFREICH DB EEIFEDTRRRTH %,
[E]AFKBAD—EEHEICH N B TEIFEOTRERTH %,



WO 2013/129083 3 PCT/JP2013/053073

[0007]

[0008]

[0009]

[0010]

[0011]

[R12]AFBEO—EHHEICA D BTEEEOTRETH 5,
HEAARET H7-HDHRE
<tNHlA w4 —h>

BT, —EBEFEDOHIHEIM v —MIOWT, HEABWTEMICEEY
%, BL. UTFTBRI 2T, HAOCET L. ERFEDERIBMD
5. ARBAEHAT DIV ELRTESTHOAEEHRILL TRLEDDT
Hd, [>T, AFEBOYHEIS Y —ME, REHENSRT 58RIRS
NTVWRWERDOERBMAHEAES, £, BHPOBMOTEF, EE
DERBM DT ES S CEBMOTELEEEZBEICRLEDDTIEARL,

B 1~9ICRd &I, AEBHEOUEIA »H—h1E FEFELLE
BOFRLEATIR. BERNICIEMRTHZ2 LASHSLVCTELS 2HEAT
Wd, SYEENICIK., LE3HSLVTES . BEBELRMNAR TIEARL, M
ARAEATRLORATHIAMI TN TR THZ2I—FEE B> T
Wb,

T/, A3 ETES EOFICIEK. CThoDEICENREThERINEZL D
OREE7 #EATWS, AlE7E. LE3ISLICTESICHS ITI2UARE A
TELOBEICHNEYS 2 FHAESE, LAISH LU TED ICH TSRS
BOTWBHDDOEICMAEY SHEROEBOEEH L TWD, BEMICIE,
Am7E, FELAFET1TAE7 a. HEAKOI—FAE7 b, $LUCITHELE
2A@E7 cZBLTWS,

tE3&TES &IF. FEABLABEICEWMIERYED & O ICBRA—F
RTH2, 2D/H, LA ETELSEOEICMNET D4 DDHE7IE. %
NENLEASHBLUVTHSICHLTEEBICKRINTWS, ChoD EES3
 FTESBITRIEm7ICL T, WHIM Y — M1 RBZATR, BRMICIE
. AATFRRICER I TV,

T, EE3EAE7 EORMEE, BLCTEDS SAIE 7 & ORMEHRICIE
ZFNENYIHAINMERINTWS, TAabE, REREEOUEICA VH— K
T, EESEAm7 EORIFEICMA T, TES ERAE7 & DRMERICH



WO 2013/129083 4 PCT/JP2013/053073

[0012]

[0013]

[0014]

[0015]

[0016]

PUHIDBERINL, Wb ERAT1 JEOYEIM Y —M1 THB, &
B, PEIA =M1 ELTIE, LE3EAET7 &EDRBFEBDHIEIH O M
ERIn, WhwdRIT 1 JEOUEIMA v — 1 TH>THMHREE
AN

AEBTEOEIA VY — M1 ERAT1 TRTHY., AEEMEDOH
AV —=M1ICBIFE2TEDL . FICKRLAWDS, LE3 ERKOERNK%
BELTWS, 2474 7EHOYHEIM v —M11E, ETFRESETHAWSZ
ENTED, Tbs, YEIA V-1 OTHEL ZFEEE LTHRILY 1
O3 ICEEBELTWBRIHEICIE, tIBlA VY — M1 OLE3 EAIET7 &EDKIR
ICHR I NN ZLNEINTICAWS I ENTES, £, L TRERX
T, YElA Y —M T OLESZEEmELTHILY 1 03ICEELTL
DBEICE, TEIA =M1 OTHES ERAIE 7 & DRBERICHEI Nict]
HOZNEIMTICAWS Z ENTE S,

PHIICHEWTIE, LESEFETAMET7 a EORIFERICE1TIH9 a b,
TE3EDA—FTRET7 b EDORMEEICI—FEIHO b A, LEI &FE2/MmE
7cEDRFEICE2YHI c BN ENTREHRINT WS,

PHODOTHELSMSODEIF—ETH>THIWS, AERFREBICHITS
AN, ETYIH aBLUVE2YIHAI cICHIFZI—FHH9 b ITHEE
THEMODALTL2 THSBENDIC LA > TFEANICHER LABRICAR > T
W3, F1HIH aBLCE2YYHI cIlHBIF2O—FIH b ILFEET S
MO IERUAAFICEVWTHVWONEA, COBRICEL>T. ZOEHHDY)
HIEME FIF2 2 &N TE D,

AERBFEOYEIA v — M1 ICBT2ZERROLEIICEIT2RFAA
DEE. FIZIET15~25mmiBEICEREIND, £ RFFAICEER
FAOEIE, 10~22mmEEICEREIND, ZEMROTELDKREIE
. FRETEZELEEIOAZIIICEDLETCEEIND, YAV —MN1 DEH
&, BIZIE3~TmmBEICEEIND,

DEE EHEF, HEIA Y- M1 2AEMRALASZEIC. LE3DD



WO 2013/129083 5 PCT/JP2013/053073

[0017]

[0018]

[0019]

[0020]

[0021]

LRV LFICHNETI2HR2ETHEALSDIERE TAHICMET 580X TOL
THEDEZZRKRLTWD, AIXIE, AEBMEOTHEIA F— M 1TIZEW
T, LE3DLEHESLIVCTELS D FmICENETN, FILY 10 3ICEES
NHBICEERERZFTHEHANMZEINTWS, CODFHEICH TS L
THADOEMNIEIA VY — N1 OE&TH S,

PElM v — M1 OMEE LTE, BIAE, BEEEHDIWNET—X v b
RENRBFEND, BESESOEMRE LTIE. FIZIE kI ITTFY (
WC) iIZa/NLh (Co) OMREMATHEEL TERINBWC—Co,
WC—CollikltF4 > (TiC) #RMLEWC—-TiC—Co., 25\
EWC—-TiC—Colliklt¥ %I (TaC) #HFMLAEWC—-TiC—
TaC—Cobhd, £/, H—Av ML, ESIVvIRDICEREEST
BrBEEAEMATHY,. BEEMICIE,. RIEFHY (TiC) . F£LIFEEL
FHY (TiN) 2ERDELEEFIVEEDNBF LN D,

YIRS v — 1 OREIE, EFESE (CVD) EFkEIMEXRE (PV
D) ARAVWTHETI—FT 1 Y I/INTVWTHLWL, WEOHERKRE LTIE
RIEFEY (TIiC) ., BtkFo>Y (TiN), RELELFH> (TiCN
) FLETILEF (A1,0;) EIEIFLND,

AEBEHEOUEI A v — M1 ICHIFZLE@E3IE. EH1 1. S RE1
3BLIVTL—hE1552FLTVWS, FH1 1. EAKOOBKRTH-
T, BRI 2BBA1 72ETEDICMHAEBELTVWS, L3 ORAKICKE., £
WB1TZEDELDICT Y REB1 3BATEHEINTWS, §abE, T2 RERT
SEAE 7 &EDRMREBICTH O BRI NT WS,

Fre, FWTT1ESYREI3EOBICETL—HFE T 5HPERINTY
%, W1 1ELVSYRBI BT TEOHISDEIIE, TL—hiE
T5DREICHITDTERLSIALDOEILYEFBWVUBICHD, £/, FEB1
TICHBIFH2TELSIALDOETIE. SR IICHF2TERLIIALDOET L
YEHm,

TL—hE15ICEF2PHNTR2EEEOT VWA, SAHMESE



WO 2013/129083 6 PCT/JP2013/053073

[0022]

[0023]

[0024]

[0025]

THE%Z5|TAH. UBOH—IZREIEZ2ENE, YHIERZ TF5H
HEMD, AF2 7TDEETRARER>TWS, £k, A2 7ICHRT 3
MOBLUAEIB2 7HLBENZE2 TIIREMFTOLD, LEOHOLY D
MERBICNIVWEE SR> TWD,

BB, LEBLE TESASLOET] &iF. TEALSATHETHDIHBET
HniE, TOHEEIPSOLTHAACIEZERT 5, /. AERFEOY)
Bl4 =M1 OLDICTESICMONHZHBETHNIE. [TELSHLD
B sl RIS 1 OIICKREINIBRICEERE L THEYT 5, FHEHRA
THmENSDETHADEZEKY 2,

7. LE3IFE. FH11HASLE3IOAT2 7ICAN > TRELESE1
DZEHERT1 9 &, FB1OEHET 9N S LA DAKICAN > TERENZE
HLE—RDE20REE21, 23&%2H8LTWS, £1DERHBET198
FUE20RHEL2 1, 23 ICHF2TEEHISOEIIE. EE1 1ICHT
ZTELSHASOEILYBHEN, —WHOE2ORHEEL2 1, 2 3iF, Dl
EHETDREERT QD1 9a (UTF., BICKKEET19attnd)
BFLUETDOREE1 ODGmEAER2 7 & DB DRI ZEBICHED & D IS
BELTW3,

CDEIRE2OEHEL21, 23%2BLTVWDRIENL, F20DEHEB
21, 23LYRTEAADPDEEYMIRKICEWNWT, —RDE2 DREEER2
1, 23IC&>TUBZRIET 578, EYNTIRKICUBAFEEZ I &N
HESh, PHERA LSS FICIEZ Y hO—IILTBHIENTES,

I SIS, AEEFEOHEIA > —M 1, —0OFE20ZEHEL21, 2
3A, BIZETOERNEB1 9AMS EmM3IDEKICAN > TENRETNRREEL T
WBDTIFRL, —DE20EHEL2 1, 23 DLEHDENRETFNANET D
ZHE 1 INSBMNATWVWD, EWOIBETORHEEELTWS, $4abs, B
1 DZEHE1 9EE2DREHE2 1, 23 EDERICEATHDMEE2 51
ERINnNg, LYERKRRICIE, F1DOREE19EE2DENEE21, 23
EDEIC, £A. BLUVE20RHE2 1, 23DEHTIHAHEICERT S



WO 2013/129083 7 PCT/JP2013/053073

[0026]

[0027]

[0028]

[0029]

[0030]

FEICEAOYT5MER2 5 M ERIND,

CDEIIT, BTOREIT19OEFE2DREHE2 1, 23 EOEICEARD
TX50DT, AAEEIAHMIBFORIC, BE20RHE2 1, 2 3ICEY
7B, COEHBIZAEFNTHASLE 1 DRI 9ICHKL B/
VBZBZICEMIETIIENTES, TZDLD, UIBHKDMINZE A4S
DT, YIE’BEICRS A2 I EZ2MFITE, UEOHHEMEZ RIFAREDIC
TZ 5,

AEREMREOEIE A >4 — N 1I2iE, EE3 OhRH»S TES OFHRITH
TTEBRYTIERAT 7THAEERINTWS, EBEA1 7, HIEl(A % —+b
1LHITET1IO01DOFRILY 103 ICRXVIEHEET HHICAILNT1056%
BATHEDICHRITONTWVWD, B, YHIM -~ 1%ZKILEF103I(C
BEd2HEFELTE. LEORVIEDERICLDHEIRAT, 757
BEERALTHELW,

FEB11IE. EAmEAFIEETH S, YEIMA P —M1 2 EFREIE
T, UHA > — T OLE3ZEEERE LTHRILY 1 03ICEET 255
IS EE T OLARENABEETSE L THEEYT 5, 1 0OREERT1 9(E. E
W1 1HA5LE3OAL2 7ICAN > TEHLTWD, —ROE 2 DEHER
21, 23 FE1ORHE1 9DAmEAL2 7 & OB DRI EBICHED
EDIKHMELTWS,

REBFHEOTY A Vv — M 1ICEVWTIE, B1 ORI IDEREA
B2 7 EEFBIEMREBICHRO I D IC—FDE2DREEHL2 1, 23 H’UE
LTW3, —dDFE2 DZEWER2 1, 2 3ELRBOEREDOEs L TRy
MEBRDEDITHBELTWVWS, F1DREEEB19BLICHE2DEHEE2 1,
23, EnEThYIBOWOWE L —H& LTHET %,

—RDE2OREE2 1, 23DLHEDZNREFNRIL, B 1 DORHEE1 9D
LimERAUBIIMELAEBKRET DI ENTES, B1OEHELT1 90D L
mOBI, EFENICIETESASORINE20DRHEE2 1, 23D LEHED
BIEABETHDIIEICEST, EEZIYRELTEHRIESLZENT



WO 2013/129083 8 PCT/JP2013/053073

[0031]

[0032]

[0033]

[0034]

[0035]

x5,

F/, B2ORHE2 1, 230VTNMICEARL TE1OREHEEB1 90D
BIHER 1 9 bALYIBAEN > 72BEIC. YIBEZIHE1 9 bITEBELAIICHE
I EZ< 05, YUBHNE1DERHEE 1 9DEMmEE 1 9 b IHEEMT DL
BIFER 1 O b EZBRE LTHBIEFZY S 105, BRIHEER19bsEmE L
THUIBNEEZ > HBEICIE, BAE 1 DREE 1 9DEmM 1 9 bEIFT
R HEImER 1 Q allH KBRS 2 LD ICARY, KimEE1 9 anBET 2T
BEMEDH D, LOLANS, tIBAERImEE1 O bITBEONMIEMT B &IC
Lo THIBIEIRER 1 9 a il M T 2R EZ NI TES, faREL
T, EimEh1 9 a BB T 5N Z NI TE S,

—7. BURAHFHDDEEYMIEICEVNTE 1 OREET1 9BLVE2D
ZRHER2 1, 2 3DAEICUIBIMEALZEIC. B 1 DOREET 9D Lin
EE20RBE2 1, 23DLEHOEINEALTHBIEICEL>T. 1D
ZPHERT1 9P LVFE20EEE2 1, 23 ICHITHYBOZHDIESDX%
INELTED, 01D, RELTHYIBZZEHMIELIENTE S,

AEBFEOTIE A U —F TIZEWTIE, 51 DZEHER T 9 D&IRE 1
QarTELICHLTHEMYT2FHEMKRTHDEEHIC, EF T 1 DR
E11TadTFTESICHLTERNT 2MEEFMRTH S, EIRAHDDEEY
MIBFICSWT, F20RHEE2 1, 23 OAIEICIMATE 1 OREE1T 9
DOEimEICtIBAEM T 5, BRHNICEANNIKERLZVWIIBEZZEL
TEHMI B2, B10OEEEE1 9DERHITTIHAERES 2> TW5B,

Fleo FE1 1 OEBEICKBEY NIRICBWTY BN 4ET 5, Bk
UIMTERKICEWTIE, UEOEADNEMICKEN, ZOLIQIFEIC. £
11 OEREANER T DARENEEIGEIT & & HIC. YBEREL TEM
IE2570, EISICRT LIS, EEB1 1 OF&mAMKOERE & 4> TWL
5o

REBFEOTY A v — b1 2BVTEHEHIMI 2T 54, A &
AR M T AITISGEICEWTIE, I—FIHIbICHIFZE1PHI all



WO 2013/129083 9 PCT/JP2013/053073

[0036]

[0037]

[0038]

[0039]

[0040]

WEWERD, £/2ld, A—FHPHObICHIFTEE2TH c ITEWVWEINEE

LTRHAWLNS, O—FYHIDbICHIFEETETR all GEWEBa. ki
 O—=FEIHAIbILEIFBE2YI c IHEVHSOVWTAAVS N E N
T, WHEIM 201 2EMIEDIAEICL > TREIND,

WHIF201 2B 1AE7 adf) (A5~7ICHEITZER) MSLIRIA >
B— M TICEMIEIBEICHSVTE, I—FPUHIbICHITZ2E1LIH9
alEWSBALEE LTEHINTICAWShE, /. #EM201 %5852
AE7 cOfl (A5~7ICHBIF2AEM) HOEIHIA VH— 1 ICEMIES
BEICEWTIE, O—FTHPRObICHBIFTHE2H c iAW AEE L
THUHIMIICAWS NS,

O—FYPHAIbICHBIFHETHRH alGEWESRLAEE L THIHIIMIICHE
WHNZBEICEVWTI, OO TUHIINAHEMOUIBIE., F£20D3E
HE21, 23055, FE1HIHI ar SAERMICHNZE2 DERHEE2 3
BT 52 &Il k> TER. oI h 3,

AEBFEOTIEA U —F TICEWTIE, F2DEHE2 145, H14)
HO9astd—FHHI b EDHERICAMN > TEHTZEEHI, B20DEH
23, FE2YYHc&EO—FPHA b EDHERICAN>TEHLTEY
EIHERT QadEmEI A, FE20RHEE2 1, 23 0LEOEI LY HEV
TEEFE2ORHE LTV,

Thbht, AEBEEBOUEIA VY —M1ICBEWTIE, F20DEHFB2 1
, 23PBICI—FZENBICHMPICEBINTWVWSOTIERL, F20D%E
HEB2 1AE 1A a&d—FIHI b EDERICAN > TREHTHE &
HIC, B2OEHEE2INE2YIAI c &L I—FENHI b EDERICED >
TRHELTWS,

E2MRHE2 IALEDEFICAN > TTIEAL, BE20REE2 34
FE2PH c&I—FPHIb EDERLYH EA3IDARMICAMN>T, ¢
BHH, A—FHPHA b ICEAMN> TRHELTWBIHEIC. F2DEHEER2 3
EETYIH abtDEREMC TEIENTES, LHrLARL, TDED



WO 2013/129083 10 PCT/JP2013/053073

[0041]

[0042]

[0043]

[0044]

P

BIZAICIE, B2 DRHE2 3NRETEHAEBTIH adRTHEN
RKEXLLRDB, TOLH, UBEZHE2DERHBI2 3 ICHEMI T TRIFISERS
B2 ENEEE Y, YUBODEMEREMET T 2,

—7h. AEBFEOEIEIA v — M1 ICBVWTIE, E20DEHE2 3L L
ROEFRICAN > TRHLTWR I ENS, F20OREM23DRET DA
MEFETTIHI aDATAENNILKLRZDOT, YIBZRIFICAMT S &
NTED, EARMICIE, B20REEIM2 IS LEOERICAN>TRHLT
WBZEIKE>T, E2DEHE2 3A/TETEDZEY HEE L < IEHEEIH
OEEGHICH L TFIEFEERREBTEREEINTWSZENE, YBZRIFIC
DT DI ENTE D,

BH., REBEHEOTE A v — M 1IZBEWT, [HE20RHE2 1 HE
TR asd—7FIHO b EDFERICAN> TR ELTWS] &iF. F2
DREF2 1 DEES L CRIEEZFEIEHREX 1 EFITTH>TE2DREH
21DV & —HEBHERN, BE1YH9aLI—FHH b EDIE
REICMETEZIEZRBKRLTWS, BHEMICIE, R6ICTT LIS, BRR
X1 A2BICHE 2 DO REHEEIC. F1E8IH9asd—FtIHI b &DIE
ANMUBLTWS, TDLH, F20REI2 1 O&ind & O RinEiESIE
ED B ICLEEDIER EICMHET 5 EICBRONDEDTIERRL,

IHIC, E20EHE2 1, 238, PRCEHE T DEHE 1 9 D&iR
19 aZ@ICHLEIDICMELTWS, EVEANIE, FB1DEHILT 9
D1 9 ah, F2MEHEL2 1, 230FICEVWT, I—F+H9 b
IKCAEN>TEELTWS,

FDEH, A—TOMEXREEZREILEBETH->TH, I—FHH
bICHIFTDETYH allEWERY THHIIMARBEIMOUBEZETET D
Z2HHER 1 QDL 1 9 a ICEMIBEZIENTE S, BHFMICIE. F10
ZHER 1 O DS%imER 1 9 ald, BE2DEHM2 3 LYUEHE1HH allilmwy
MIBICHD, TNICE>T, EEYVICLDEIBIMIEICEWNTIE, B1 DR
HER1 QDA 1 9 alCYIBEEMIE DI LN TE D,



WO 2013/129083 11 PCT/JP2013/053073

[0045]

[0046]

[0047]

[0048]

[0049]

MAT, Liwdb1 QadEIMNE20DEHBEL21, 23D LAOEI LY
HEWDT, FYEEEBPLESBSICIEUBNEmB1 QazRYBA 5,
D& D RIFEITIE, tNBNAE2 DEHER2 3 ICHEMT 5, TORD, EY
ENAREVEETH>THUBLZLZELTERIEDLIENTES, DL
DI, AEEFEBOUEIA v —M1E, O—FTOHEFREAREZILLESE
BTHL>TH, BEYNIBIVVEEYNMIOEZNENICEWTRFICHIHEI
MIT%ITD I EMNAETH %,

BB, LIHMB19adEI., BLIUTE2DEHEL21, 23D LEAOEI
&, EEEOLDIC TTELSHILDES] ZBHTZIEICL>TEFMTES
o Efe, B2OTHIM21, 23 IHFS (L@l &id. F2DEHE2 1
, 23ICBITZ2TEALINSDEIDREEVEIDZREKLTEY. HTLH
THEHAmMTHZLEFGEV, EVEINIE F10ORHEB1ID>E, 2
DEHEL2 1, 23 EORICHENALBOSOLEDEIH, FE2DEHE2
1, 23ICBHPREEIDEVIBETHS EHmDOEI LY HELAR>TYL
%,

AEBTEOEIA VY —F1E, ZOLDIBRI—FIH9 b DB TH
HI#2 0 1 Z4JHI T 2EHAAMIEFICHE W T, BIEWEY EOTIHEIMTIIC
N LUTRFICAWONS, 0E. AEBEEBOLIEIA V5 — 81, EEA
AIMIFFCEVWTRFICAVWOND A, BRLAS, STRAAIIERICAL
5 ENHEINDEDTIEARL,

T/, EEOFHEBRAIE., I—FYIHO bICHIFHE1HIH alliiWLWEFah
FELTUHINMTICAWLONBZEICOVWTDEDOTHBHM, I—FHIH9
bICHIFHE2TH cITEWVWESNEE LTHIEINMIICAWS N BIBEIC
T, F2DREHE2 1 DRENEFE2 DRHER2 3DREEHHICAD,

1 OREET 9, F2DEHE2 1, 23DBICHRENLHB1 9
a&, ZOXmMBT 9arybBIRAICMHET 2HMoE2BLTWS, LT
. ZOWMYEEENICEIRE 1 b &5, LI 9 ad LEAFTERD
BEHNETHD, . %IFH1 9 b D LEAMMEROBRE CTH S, i



WO 2013/129083 12 PCT/JP2013/053073

[0050]

[0051]

[0052]

[0053]

[0054]

W19 aBLVRIFM1 ObDEEIEETRZNI—FEIT b ICEAM D ITH
>THEIMEK BB BERIAE & A > TWB,

FE1TDREHEB1 ODEmER 1 9 ald, EURAADNDEEYNIRFICHENT
tBEEMIEER I ZMICES L THET 2, EXYINTOHEICEL
TIRYBOEAD/NIVDT, YIEBIE. EEASATEIROIERE TH 2 FTinsd
19 alliEZMe 22 EICL>THRRBICEMNT 5, . AAENAEL,
EYEHBRZIWSEICIE, UBAGmSB1 QaZzFEYBATE 1 OREF
9 DEIHER 1 9 b ICHEMRT ZATEEELH 5,

ZDEIRBHIC. BIFH1 9 b D LEHAMHEROBERETHD I EH
5. ZOEREICA> TUBIHETT 2IC. YIBEZIRE1 9 b & Dt
HBEZIBY T IENTES, TOEH, UBICEZELTITL—F2#HIT5
ENTEDZDT, VIBZWERKDEITHIEMNTE S,

Fio. KEBFEOHHEIA U —HM1IZEVWT, F1OEEET 9 DR
LEABEIKERTDAHBICEITEHE 1T ORHEER 1T 9DEKIHER 1 9 b DIEA,
BIRAD S FIRAICAED > TER/NI K B> TWD, MAT, B 1 ORHEER
19D LAABICERT D2ABICHITEE T DRHEER1 9 D&iFER1 9
a DIEA, HiImEA S EIREICED > TERAZ S > TWD, FimEE1 9
a DEIRAICH 1T HWHMERICKEN ED S, THAADEWINIRICH
WTHIBA2LELTHEHEE1 9 ad LEICEY EIFIEZ I ENTE S,

e, KR 9 aDREDOBAREVD TR, KK 1 9 a DK
AICH T 2BAENRIThI N &S, BE20ELEEL2 1, 23 EDOMHER
PBEICKECRDILEZNFETES, d4bb, F1YIHasFE20D%E
HE2 3L DEREZ/NILKTES, TDRH, I—FHH9 b THHIT L
PBENBE2DEHE2 3ICHMT 52X TOREBMNABEICKILSARDZIEEZM
FTED, TDDH. VIEZFE2DREH2 3ICEMIETLIRIC, IBEz%R
ELTERIEEIENTES,

1 DEHET ODEIFER T 9 b @ LEIFEICR LRRICMEIERTH D
o TD/&H., YIBZRZRIWER1 O b ITHEMIEZEEIC. BRimEE1 9 b D L@



WO 2013/129083 13 PCT/JP2013/053073

[0055]

[0056]

[0057]

[0058]

DD BEmA& Y BRIRAICTBANAOREQEEISMDY ZFUW, LHLAD
5, #imEk 1 9 b DRIRAICH (T DBAERICKZT VW &ML, EREBLE
MERICAKERERASAMbY ZULWEEE 1 9 b DRIRAICEWT, IBE®
BEMEBERISTDIIENTES, K>T. F1OREH19ICMbZE
WEDBMIEDIENTED, HRELT, B1OEHET 9DRIFET1 9
bDMAMAALIEEIENTE S,

e, BWHE1 9 b DREDBAREVDTIFARLS, FRIHEE1 9 b DI
AICH T 2BAERITNIN DD, E20REFR2 1, 23 EOHMRE
PBEICKECRDILEZNFETES, Z0RH, LBDLDIC. YIEZSE
2DREF2 ITEMIELIRIC, UBEZEZELTERIEDLIENTESD

. AEBEHEOTHEIA v —M1ICBWT, F20DREE21, 23
DFEImERA, 1 DL 1 9DEHIR1 9a LY EHE 1 DEEE1 9DE
HLUAABICEHLTWS, EFEMICIE, B7IC8TEIIC. 81 OREE
1T9DEE LAEAAICERL, 2. £10OREE1 9 DEKICET 2 ER
EX3ETD, . F1ORBE1 OORE LAEABICERL, HD. B
2DREETH2 1, 230KIFKICET IEREXSLET D,

CDEE, BERXAIFERXIICHLTETTHY, EMXANERX3
SYLETDOREHUIT1 ODORELAAFATHIAEIM2 7DELICHELTW
5, D/, I—FPH9 b, F1DRHEFL1 9, F2DEHEL2 1, 2
STHENLBEHICMEMATRI NG, MEBBIETL—HET1 5D—EBEEK
LTW3, TOEIRBRMIBAERINTWDIGEICIE, FE20DEHER2 3
BT 2B COMBICEWTERIEH A,

REBHEOTY A Vv — b 1ICEWTIE, B20RHE21, 234%
NENEMRRICEELTWS, ZIT, BRRICEELTWS &, fIZE
FE20DREF2 3DHBEIC. B2 DREER 2 3 DSt & Ein & i SR
ZFNETNERRICERINTVWEIEEZRKRLTWS, TDH, F20D%E
HE2 SERIERFBRTHILEIFES, M6, TIIRT LI ICkRRAE



WO 2013/129083 14 PCT/JP2013/053073

[0059]

[0060]

[0061]

[0062]

[0063]

Ziml & OB O P REBIDEDOEWFEAEK. H5WNEKED L D BFIRTH
2TCH LY,

AEBEHEOYEIA Y — M1 ICBITHH20EHEL21, 23F. Eh
FhtEI POHERTHDI EEHIC. AEO TFmE/LHERTH D, EDk
., TESICEE. MOE20RHB2 3ASTHEICHEWVT, LEESD
FIRBIOREACBIRICTRIN, TL—hi#1 5I10E KT 2 TiRBlORA
HMMBIRICTRI NS,

EYENKREL LD EICE>T, YIBHNE T OREET 9 DKLimRER1 9
aZBVWTE2OREE2 1, 230REICEMTDLDICHRD, LHALRE
NH, ZOLDIRIFETH->TH, F2DREFM23ICHEFETL—HE1
BICEMY 5 MRAIOMMERTHEIRATE2 DERHE2 1, 2 3 (Tt
$HUBERBICHA—IINIEDIENTE D,

T, E20RHEE2 1, 23 0LANNHERTHI I EHL, EYE
AEICKEL R >T, B2DRHE2 1, 23M55E 1 DEHE T 9 DEIF
W1 ObALEDYBEZBEONMIETIEZIENTZS, T0LH. HIE
RSB T ObDLEAICEVWTRE L TERIESLIENTE S,

F/o. ARBFEOLIHEIA U — M TIZBEVWTIE, F20DRHEE2 3D
HLzAAY, F2/E7 c CBFETTHZ, TOLIICE2DRHEE2 3
DAEEINTWBHEICIE. F2O0OREE2 3 ICYBIEMT XY 2D
TEICEWT, B2OEEF23ICL>TUBEZREL TEMIEL &N
TZ%, TDELH, YIBHNEELRITUMINZSR50T, UBENEE
ICRRBIEZIMHITE 3,

Fle, B2ORBHL2 1 ORELAEAALY. B1AET7 a EBETTHD
o CDEDICE2DRUE2 1 AFRINTWIHEICIE., ZEFEHEDH S
WHIMEZLIE A o — M T ICEMI TR EICE>TE2DREE2 12
BAEMT 2UEINTRIIC. BORIZOY hO—IL LB RD, BEM
Wi, B2 DRBE2 1 ICHEI EMT 2EXYEOMIRICEWVNT, B20
REM2 1 ICL>TUBEZREL TEHMITIENTES, Z0EDH. Y



WO 2013/129083 15 PCT/JP2013/053073

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

BHREELRITUMINZRZ20T, UBNrEEICRS B3I &M%
TX 5,

B DEHEERT1 9, F2DEHE2 1, 23 DFARMAREIIELTIEU
TOBRY THDB, FISICENT, F1OREET1 9DEHTZHAE (H5IC
BITBLETEA) TRINDE1OREFT 9DEEHEN1 9 bDRIIFKO.
4~1mm, LEABIKERTZ2HATRINSERImESR 1 9 b DIEIFO0. 3
~0. 6mMmMICBETE 3,

Fleo BTOREE1 9DRHET ZHAME (MSICHEIFZLETAMR) TRE
N5E1TOEHREB1 9DLEIHL1 9adRIIF0. 3~0. 7Tmm, LA
BICERT 2AATRINDHIHEB1 9 aDIgE0. 4~0. 7mmIlEE
TED, ¥/, F2ORUE2 1 ORHTZ2AATRINSFE2DRHEER2
TENRETNORIIEO0. 3~0. 8mm, LEFEICERT H5HAEATHRIN
5E2NOEHEEL2 1 DIEIFO, 3~0, 6mMmIlRETED, £/, F3D
REM2 SORETI2HEATRINDIEIDOEHIB2 3TN EThORIIEO

3~0. 8mm, EEFAICERT Z2HAMATHRINDIE3IDREEFL23D
Blx0. 3~0. 6mmICHETED,

BH., AEBEHEOE A v — K11, B2ICRTELIIC, FTEELE
IBa®DLE 3 ORI EMROUATRTHEN, ZOLIBRFREICIERS
naw, flxiE. FEELESEOLE 3 OBRA=AR. AfaK. RNAF
FERBNAFEDOL I BEAMIKRTH>TE LU,

e, TERLALGBEOHRIUATRRTH S EIF. BEICHATRTHD
CEEBRTZEHEOTIEHAL, LASHBOEERSIN4AHN S 58K T
Ho>T, BIZIE. A2 7 HAMAICHIERE A>TV TH L,

<tJHITE>

RIS, AFEBFO—EBFEDCTIEITET1 0 1ICDWTHEA2BWTEET
5o

AEBRFEOTETEI1O011E. B10~1 2R LIIC, LEEEER
RBICKERINZEIA -1 &, PHEIMA Y- RN AREINLRILY



WO 2013/129083 16 PCT/JP2013/053073

T03&ZERBLTWVWS, AEBMEORILS 103 RFBRTH>T. —F
DImEBICEIEI A Y — M1 DBNEEINZ A - RTy bEBLTWS,
Bl v — K~ 11, SIHIAHRLS 1 03DARLY EARMDREET B &
JILREBEIND,

[0070] AREHEICSEWTIE, tIHIA > —b1iE RILM105IC&>T, A
YH—FRTY MIBEEINTWS, §4bE, tHIA v — 81 OERA
T7ICRILMTO5EEAL, ORI K1 05DFEHES VIF— Ry y
MIEERINERVA (IaET) ICHEALTRVBALZEBEIEL L
ICE2T, Bl Y — K1 AR 10 3ICEEINTWVWS,

[0071] /AU 103&LTE . HHRAEZAVWDIIENTEDS, FIC. Th
SOEMOPRTHMEDOEVWIMZR NS Z EMIFE L,

[0072] <tIHIMITYDORES E>

RIS, ARBBO—REMEOHEIM2 0 1 5288952 &ICL 2 808IMT
MORESEICDOWTHEZRAWTERAT %,

[0073] AEREHEOHERKIE. UTOIREBATVS, TADE,

(1) ®10ICRT&DIC, #AEIH20 1 2EERS B2 RETLEEERTE
IKHKRINBPEITE 1 01 Z#&HIAM 2 O 1 ITHENMNISEMIT TR E,
(2) 1 1SR TEDIC, BEL TWAHHEIM20 1ICYIEHITE1010
PHODOIBELRCEEDA—FTYNA 1 3 2EMIETHTRRLE,

(3) M1 2ICRTEDIC, TIETETO014WYUM20 1 ASEI TRE

HRATWS,

[0074] AEFHEHEOTEIMIMOREREICEWTIE, TEIM o —M1H, E
EORHIBHREZRATZE 1 DRBE1 9, F20REIHM21, 23%2FL
TWBZeENH, BIEWEY EQUREIMITICHRY 2 2 EAAREE 125,

[0075] 7. ®10IKHBVWTIE. OdR#EEE L/ARETHEIM2 0 1 @&
B2EEHIC, YHITET1 01 &EMIFTWVWS, i, BT 1ILBEVWTIE,
WHIM2 01 ZOEEI H/RET, tIHITE 1 01 2HEI#2 0 1 (CHEARX



WO 2013/129083 17 PCT/JP2013/053073

[0076]

[0077]

[0078]

HTTHEIMIZT>o>TW3, £/, B1 2IZ8VWTIE, OEEaEE L 72K

RTHEIM201 2083 E5&&HIC. YEITET1012EIFTVWS,
BH., AREFEBOUHAEICSVWTE, ZRETNROIRICEWT, [O##H
ZEELENRETHEIM201 20832 EHICTHEITET O 1 28N
LTW2A, HARAGHLIDE D BHEICBREIND B DTIERL,

BziE, (1) OIRICEWT, #MEM20 1 Z4HTE 1 0 1(THEMIT
THEW, Fo (3) OIRICEWVWT, HEM20 1 2EIHTE101H
LEIFTHLWV, YIHINMI ZMERY 2355ICIE. #HEIM20 1 2EES
FIREERFFL T, WHIM20 1 ORAZEMICEHEIS Y — M1 OO—F
PR b aEMIETLTEEZBEYREELV, FAHALTWSEO—FH9Db
DEFELRICIE, SElA v —M1 Z2EBEA 1 7O0HR08ICKHLT180
EOEIts,. H#H5WVWEETREGEIET. RMEAOI—FIHIbZAWVS
ZENTE D,

BB, WHM20 1 OMEORKRGIE LTIE, kR, a2 7L
R, HER. FREHEREBMRENEF LN D,

fr= DEREA

T+ - HEIM 24—+
3---LtM|A

5 -MHE

7 - - - Alm

7a- - -FB1AME
7b - - -J—F&
7c- - -B2Q0FE
9. - - 4%

9a- - -FE19H
9b -+ - J—FYH
9c - - -E29H

11 - - - F5



WO 2013/129083

13- -
165 - -
17 - -
19 . .

19a :+ -
19b - -

103 - -
1056 - -
201 - -

18

- SV RER
- JL—hE
- BEAL

- BB 1 DZEHER

- Sl

- RImE

- BB 2 DZEHER
- 55 3 DZEHER
- [1ER
- AR
101 - -

-YIHITR
- RV
- NIV b
- ¥RHIM

PCT/JP2013/053073



WO 2013/129083 19 PCT/JP2013/053073

[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

55 R DEIH

rtE., TH. 25T LtAS LVRIE TEOEICAEY 2 AIE
ZH L. AicLEERIEEAIE & ORERICU AN I N L /TR
ROHEIA > — K TH> T,

Aics EEA, FiEA tinEZA T 2 OROEMRE, ZTHH SR
LTEOABICAN > TEHLAEE 1 ORBERE, ZE 1 DRBFDL
i & RIS AR & DB DR ZBICEE & 5 ICHTEESE 1 ORHEH S5/
RLEEOEZICEAD > TENETNRRHELE—NDHE2DREIEZFH
L.

AIEE— DB 2 DRHED LiImDZNZNHFEIEEHE 1 OREEH, SBE
NTWBZEZFHRET BRI T —h,

RIS —X D58 2 DEHERD LimDE I A%, HIGEH 1 DRHERD Lin
DEIERALTHD I EEZHHET HHERER T ICEEHDUHI A V¥ —
o

AIEESE 1 OEHEBO LRI TFIHLMERETHS E & HIC, RITZER
DFEmANMPIRDBEREA TH S I & 28 E T 25FKIE 1 ICEEHDOY)
HlA 4 —h,

HIEC— W DFE 2 DREED—ADRHY A, HIEL—HDH 2
DEBEDOMEHNRET 2 ABICMHES 28T DRIEEIN EFITTH
B EERBHET HHERERTICEHDYEIA V¥ — b,

pISAEE. B1AE. I—FAEsLCFE2AEZIEICHL.
AIECtI ML, RIGC EEERIEESE 1 AIE & ORMREICHAI N 11
H&, AisLBEEHIEI—FTAEE OZEEBICERI NI —FH
&, Rt LEEAIEE 2AEE DRMBICHAINLB 2N E %2R
L.

RIS —X D 2 DEHERD—A D, FiEEF 1IN LRI —FTIR &
DEFICAN > TRELTWS EEBHIC, FIEE—NDHE 2 DRHETD
ftbm A, RIEEB2YIHERIEI—FTURNEDFERICAD > TEHELT



WO 2013/129083 20 PCT/JP2013/053073

[E53K1R6]

[E53KIRT7]

[E53KIR8]

[E5KIR9]

BY.
RIECEE 1 ORHIBOKLIHEOF/I A, RIE—TDHE 2 DERHIBDO LHE
DEI LY EHEEWT EEHHE T EKRIE 1 ICEHOE A v — b
RIS — X D5 2 DR BERDSCIRERAS. A 1 DRHIBO SLimER &
YHAIEEE 1 OREMOREHELAEFEICENRETRREHELTWS I L%
R & I 2 RIBS ICREOLIMIA v — |k,
HIECEE 2 DEMIO LEANHER TH D I & 2R/ E T 2 KIE
5F/IE 6 ICEEEHDYEIA H— b,
FERBE1~T700WTFhhH 1 DICEHOIEI A v — &,
BIEEEIEA Y — M DRBI RV FE 2 BELAEYEHITE,

WHIMADOEI DTS,
EE5 L TV ARSI ICERIB S ICSEEHOYYI TEDRISEYI N & 1
X 3IiRE.

RIEC IR TR ZRIRMEIM A GBER Y 2 TR E Z /A RN THYO
HEHE,



1/7

WO 2013/129083 PCT/JP2013/053073

[E41]




2/7

WO 2013/129083 PCT/JP2013/053073

[E42]

P

X
%

;74

N\

3
e

\%o



3/7

WO 2013/129083 PCT/JP2013/053073

[E43]

W
Ve A

PR




4/7

WO 2013/129083 PCT/JP2013/053073

[E45]

[Ea6]

Sc(7ci




57

WO 2013/129083 PCT/JP2013/053073

[E47]

Sc(7ci

[Ea8]




6/7

WO 2013/129083 PCT/JP2013/053073

[Ea9]

/\/ 103
L/

=



777

WO 2013/129083 PCT/JP2013/053073
[Ea11]
101
_—

H /\/Jos

[Eg12]

101

i

/\/ 103

e




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2013/053073

A. CLASSIFICATION OF SUBJECT MATTER
B23B27/22(2006.01)1

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

B. FIELDS SEARCHED

B23B27/22

Minimum documentation searched (classitfication system followed by classification symbols)

1922-1996
1971-2013

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2013
1994-2013

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 2008-213122 A (Mitsubishi Materials Corp.), 1,3-4,8-9
A 18 September 2008 (18.09.2008), 2

paragraphs [0035] to [0043]; fig. 13 to 15

& US 2008/0219784 Al & EP 1967304 A2
X JP 2010-69614 A (Mitsubishi Materials Corp.), 1,3-4,8-9
A 02 April 2010 (02.04.2010), 2

paragraphs [0024] to [0028]; fig. 4

& US 2011/0142555 Al & EP 2322301 Al
X JP 2009-208216 A (Hokkaido Sumiden Precision 1,3-4,8-9
A Co., Ltd.), 2

17 September 2009 (17.09.2009),

paragraphs [0017] to [0026]; fig. 2, 10

& US 2009/0226269 Al & DE 102009009488 A

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

22 April, 2013 (22.04.13)

Date of mailing of the international search report

14 May, 2013 (14.05.13)

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/JP2013/053073

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Citation of document, with indication, where appropriate, of the relevant passages

Category*
A JP 2007-301669 A (Tungaloy Corp.), 1-4,8-9
22 November 2007 (22.11.2007),
paragraphs [0024] to [0027]; fig. ©
(Family: none)

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



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2013/053073

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

2. I:I 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:

The search revealed that thematter, which is common to a group of inventions
of claims 1-4 and 8-9 and the inventions of claims 5-7, are not novel, since
the matter is disclosed in each of the document 1: JP 2008-213122 A (Mitsubishi
Materials Corp.), 18 September 2008 (18.09.2008), paragraphs [0035] to [0043],
fig. 13 to 15, the document 2: JP 2010-69614 A (Mitsubishi Materials Corp.),
02April 2010 (02.04.2010), paragraphs [0024] to [0028], fig. 4, andthe document
3: JP 2009-208216 A (Hokkaido Sumiden Precision Co., Ltd.), 17 September 2009
(17.09.2009), paragraphs [0017] to [0026], fig. 2, 10.

(Continued to 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:I 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.:
1-4 and 8-9
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:I 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2013/053073

Continuation of Box No.III of continuation of first sheet (2)

As a result, the above-said common matter is not a special technical
feature within the meaning of PCT Rule 13.2, second sentence, since the
common matter does not make a contribution over the prior art.

Therefore, the group of inventions of claims 1-4 and 8-9 and the
inventions of claims 5-7 are not so linked with each other as to form
a single general inventive concept.

Consequently, it is concluded that two inventions, which are lack
in unity as mentioned in the following 1 and 2, are set forth in the
present application.

1. claims 1-4 and 8-9

2. claims 5-7
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