007/129703 A1 |00 00100 0 0O O 0

WO 2

12) HFBAFRHICE STV TLASh-BERHE

(19) t R HAA T e RS
EREHXER

43) EfR2FE
2007 ££11 A15 B (15.11.2007)

PO 0

(10) B ARES
WO 2007/129703 Al

(51) EIfRIREFSE:

C22C 38/00 (2006.01) C22C 38/54 (2006.01)
C22C 38/50 (2006.01)
21) ERFHEES: PCT/IP2007/059501

(22) EIR*HEER:

2007 &5 A8 H (08.05.2007)

(25) EtHEDEE: AAE
26) B RO EEE: AAE
(30) BEIET—4:
$§FE2006-130172 2006 ££5 A9 A (09.05.2006)  IP
$5EE2006-212115 2006 £E8 A3 B (03.08.2006) JP
$5EE2006-215737 2006 ££8 A8 B (08.08.2006)  JP
$5EE2007-026328 2007 2 A6 B (06.02.2007) JP
(7D HEAN (KEZBR<2TOREERICOWLT): #H

HEFE€RX T L AKKXE1 (NIPPON STEEL &
SUMIKIN STAINLESS STEEL CORPORATION)
[JPAP]; T1030021 RREF REAXEXRGA=TAH

2 & 2 5 Tokyo (JP).

(72)
(75)

(74)

(81)

RAF, LU

FEAB/HEA CGEEIZDWLTOH): EH EE (HI-
RAIDE, Nobuhiko) [JP/JP]; T1030021 RFR#F R K
HEAEBARAEH=TH2&F 28 sTAEESER T
L RS2 A Tokyo OP). 424 87 (KAJIMURA,
Haruhiko) [JP/JP]; T1030021 ER#FP R AREKR
FHN=TH2&F 2B HHEEERT U LAKRAES
#t A Tokyo (JP). K#t 8k (KIMURA, Ken) [JPAP]; T
1008071 RRAFRBERKXFHA_TH6 &3S HA
ABEHK XS AN Tokyo (JP).

KREAN: EE EX, 4 (SHIGA, Masatake et al.); T
1048453 RERE P RENEM2TH 3F 18 Tokyo
(JP).

EEER (RTOGZVRY., £ TOEEOERNREN
w[HE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BH,
BR,BW,BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES, F1, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
KZ,LA,LC,LK, LR, LS, LT, LU, LY, MA, MD, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM,

[FEH]

(54) Title: STAINLESS STEEL EXCELLENT IN CORROSION RESISTANCE, FERRITIC STAINLESS STEEL EXCELLENT
IN CREVICE CORROSION RESISTANCE AND FORMABILITY, AND FERRITIC STAINLESS STEEL EXCELLENT IN

CREVICE CORROSION RESISTANCE

(54 RADEH: MEEICBA AT ULAH, MY ESEERE, ABECENT7z5(4 FRATULAE. &

SUMTEEEEEICBREZT 54 FRATULRM

[T O AV

DD

W 3 9 /i

REREETO
Lo o]

Sn, Sb, NiiFnn
T omg
FF
EE

AA  CORROSION DEPTH

BB TIME

CC  THICKNESS OF PRODUCT
DD INDUCTION PERIOD UNTIL CORROSION INITIATION
EE CORROSION GROWTH PERIOD

FF  EFFECT DUE TO THE ADDITION OF Sn, Sb AND Ni

i)
BB

(57) Abstract: The first embodiment relates to a stainless steel which contains C: 0.001 to 0.02%, N: 0.001 to 0.02%, Si: 0.01
to 0.5%, Mn: 0.05 to 0.5%, P: 0.04% or below, S: 0.01% or below, Ni: more than 3% to 5%, Cr: 11 to 26%, and one or more
of Ti: 0.01 to 0.5% and Nb: 0.02 to 0.6% with the balance consisting of Fe and unavoidable impurities. The second embodiment
relates to a ferritic stainless steel which has an alloy composition different from those of the first and third embodiments and satisfies
the relationship (A): Cr+3Mo+6Ni = 23 and the relationship (B): AI/Nb 2 10 with the balance consisting of Fe and unavoidable
impurities. The third embodiment relates to a ferritic stainless steel which has an alloy composition different from those of the first
and second embodiments and contains one or more of Sn: 0.005 to 2% and Sb: 0.005 to 1% with the balance consisting of Fe and

unavoidable impurities.

[FEH]



WO 2007/129703 A1 {00000 0 00000 0O O

SV, 8Y, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
VN, ZA, ZM, ZW. ML, MR, NE, SN, TD, TG).

84) EBEE ETOLZWRY, 2 TOBEOLEGFRENT HATLOREH:
#8): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, — EEREHREE
SL, SZ, TZ, UG, ZM, ZW), 1 — 35 < 7 (AM, AZ, BY,
KG, KZ, MD, RU, TJ, TM), 3 — R w/\ (AT, BE, BG, 2XFad— FRUMMOBEEIZDOLTIE, EHRITIND
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, &PCTHE Y FOEBITEEE ShTIND Ta— F EBEEE
IS, IT, LT, LU, LV, MC, MT, NL, PL,, PT, RO, SE, S, SK, DHA ¥R/ — ] 288,

(57) &#H:

F1DEFEOATVLAMIZ, C:0. 001~0. 02%,.N:0. 001~0. 02%, Si:0. 01~0. 5%, Mn:0. 05
~0. 5%, P:0. 04%LIT.S:0. 01%L T, Ni:3%#BA~5%.Cr:11~26%%=d . B[ Ti:0. 01~0.
5% K& UNb:0. 02~0. 6%DI5D—BFLR_BESH. BiFe RUT A BAMBHNIOLS,

F2OEKROIIZANRATYLAMIE. F1, 30BEHKFEFAEOSESHRERZELADAXD Cr+3Mo+6Ni
223 BLUB)ED AL/ Nb 210 &L, 3588 Fe RUFRIB AN D5,

EIDEHRDIISMNFRATYLAMIE, F1, 20EHFCEAEOA MM ERELVAED SN, SbD1i@X G2/ R
Sn:0.005~2%. Sb:0.005~1%DEETEdH. 5REl Fe RUTAI WA MMNOLES,



WO 2007/129703 1 PCT/JP2007/059501

A A E
MEMEIZENT- AT VA, & EE M, I BN T =T

NRAT U AGH, BIONMTEFEEIEITENT T =T A NRAT L A

[0001]

[0002]

[0003]

Feftr o B

RFEADE1ORERIT, BN BENERSNAEERE CEHASAAT Y
VASECBIL, 72 20E, TR /3 DSV BIREREE I C B DM RSV EE. B
HOVIA BT EH B TR ME ET T2 BB iR EOME Y 7
BB A T I EOEMIERASNDAT UV AHIZ BT 5,

RFEAOTE20 ML, BEIE, “IHEOPR R, BRSO, ERHE, M
b EEENTEET SR, BLE TRV T, BN & SR A LR 2
BELINDHMIFERIND T 2 FANRAT L ABIZ T3,

ARIEADEIORERIT, BEIEEM, /K, B3N, BERRE, EE L
EHNEEL, BEYRE CHEASNOHESE., BEF TN T, BIm &£
BHERVELINDEMIE A SN 7 2T ANRAT ULV AIZRE T2,

KREIL, 200645 H 9 B IZHIES 2 A AR ERFFHIEF 2006 —130172%, 20
064E8 A 3 RICHES Nz A AERFFHREZE 2006 — 21211575, 20064E8 H 8
RSN A AERFHESE2006—215737 5, BXL 2007452 A 6 A I HFE
Sz B AREREFHFESE 2007 — 26328512 LB SEMER TIRL, FONFEZZ
AT,

GB-X5 40

R AT L AHOBE T EEEAFIAL T, SESERARA~MEASND IO
IR0 TETVWD, AT VAR OB PRLE DM ORI N T, KRZE
BRI, LB, TEER B IS RENE VST RHBE R THY, Znba iR
ELTALHEIT I T, WEITRIAE NIRRT D2 B LD,

VHEBRIR Tl KR % 2B THRAE B, BN CIIATIIBA TS
WHROHEAMDBERRE T L2405, HARKFIZEENLE L ELTIL, LT T A
A~ R A3BY, SRSy L LA Un IR BRI A0 B LB R L TAIR



WO 2007/129703 2 PCT/JP2007/059501

[0004]

[0005]

EERLLTW, —0F, MEHEITEAL LT A AL T R BB S BN,
W H B RO E THAASNDTZ0 , RUIVE S BB CHIRRPTE RS N5,
LB DFEED 720> TIE, AL TN D NIAERHBE 75% L N TR 503, ik~
TR LR OEAC TN LD DI FHBEEA0% LA TIZRBRNEFLBREL RN |
KD IR FE G CIE R IR IR A TERL T 5. UL, MMM/ IBRLTE
NS X Ae7a SN SO - oyl SV N = X [l NN Ial= e WAV ¥:- Q) T AP
TR EECEIRETER T AL 2R TS, REBREICB O T RHEE40
~T75% DEFIT—MANAFET D70 | BEEL~ T XU LbDWTBEEAL
TN LR TENTEHEEEZH THZLITEETHD,

R dF SCIR LIS T IR E B2 B L 727 2 T A R R AT VL ABID B RS LTV,
16%LL LOCre1 % EDONIZEAIRNEEHZLT, LEDCr, MolRiNg %2
T B BN T EER BN BONDIEEFHEL TND, FEEFR1 T
%, AT MY ABRIEICB T SRR IR U RBRICIVEHhS L TD, BLIBARD K
LRBRE AV D2ET, IBEE T ND AEIR COBRREAIR TN, BE
WAL~ R0 DB BT L7 WEIE TOB AT EESh TV Ve
W,

FFRFSCHR2121E, Cr, Mo% Z< & B Dl ED Cox IRMNT 22 THERE T
A FIREZR 7 =T A NRAT UV A B ARSI TS, Co, Mol EffiTh oIz
. Cr. Mo, CoxZRIZE LT DIZBUEN T D, Fo, FFEF TR, PHINIC
IO RME L ET DL TEEDCr, MoZ #ZHEE 9, C, Mn, Mo, Ni, Ti, Nb
Cu, NZHEIE (LT 52 TRUEMZIRLT 7 =T AR RAT UV AN RENT
W5, LLARNE, PIRIREMEZSL ST 5720 IR EY 285G T 5L & DE
FK 72D, Fiz, BRI RS- B CRb BB 2T & M RBIZCASSHK
B (REKER) THY, BEHEL~T 2T AHDWITEEEL VLT LREEIC
B 5B BRI TR, BITE, RrF U4z, RIEvPIRIMCE0 it &
MEED, CaB L AL IEERMNTHZ LI L0ERE R ER O 9 e
DR E I ST27 2T ANRAT VAN ARSI TEY, Mo, Cu, Ni, CoZzED
BRI CREISN TV D, 22 TORLIERLEARERIL, 10%EEZ



WO 2007/129703 3 PCT/JP2007/059501

[0006]

[0007]

[0008]

[0009]

B—3%REKFICRITIREE AR ERR THY, BEHL~7 R T LHE0
HRESHM N VD LRRBIZEATLE RIS THORYN,

—J7. SUS304, SUS316LIZREFENDA —AT A RRAT VLA, LR
RTEER AL N ELZMMILHE I RAF THDHD, TS S REFUES R ES
nd, £Z T, BCr, BNi, BMoAZ B I T, B EFNOERERDILER
TEERBAEORLELIMAS, VDWHEAR—IN—F— AT F A AT L ZAE L
721, Si, Cus AR T 1B BEIFUWEEL | LS¥7-SUS315]1, 315]2%D
FOMEHNE ZLNDH, VTR THD,

Flo, R, 72T ANRAT UV AOS DM R, NI, IAMST =R
ERHLC, S HBAMEHEN AT >TE TN D, AT UL AR O
FCBLE M DO APEIZIW T, FRCEERDIL, LB, TEERE. IS 1EEE
NENSTREERTHY, 72T A PNRAT VLV AHICEB WL, LR, T5FF &
NEETHD, WEEH, 77 VRO WEREEE BT EEREFEETLEM Iz
T FICTEEREPEETHY, TEERRITER T HAHEITLD, WHRIE
PIRR T OZEN LD, eI BBIREOSG A REHZ 7 BRHaImE Ry
DEZERIHICEAL TLOEG I5R IR A ER T58IXIIHY, REIMIC
DTeo> TR ER T 2L ERELC TN,

IR C BRI CE A SND AT UL AR O aR-CER & S8 D AT ZF N T
LETRLAERE RN EE THD,

IHLIETEERREICIVADER, TEFHERELE AL TEREENICIAHE
Ea G 1T B7201Z, FFFF LRSI L OB SCHk6 11T, BRI BT L D%t
ROPEREN TS,

BIEDLEITIE, ZORTLE LR CHBAIE 2 H 3 5720 BEHIG ~D AR
KREL, T, BHEOEAITIIA T F U AIARNRIND DLW S 3 - T,
DT BECHHN BITES TICEIEOM B O @ REHR T2
HFELW, 2DO—2EL T, Cr, Mox ZBIZIRINT DI & Clit&EE H EEw727 =
FARNRKAT LV ASADMEH B3 E 2 HIBH, B Cr, BiMo% & A &I B I
HAHMERHHLEHIC, Bl THDH, ZD7D, MoDIHIEMI/R TR E L EITH



WO 2007/129703 4 PCT/JP2007/059501

[0010]

[0011]

[0012]

A7, MM LRI A L TED LR E EN TV,

FFEFSCERTI2IE, PIRINIC Ko Tt % & | Cals JUAIEH IERIINT 22
(CRDIEBRE R LB IO TEDTEREEDRIEA IR 727 =T A M RAT VL AHH DB
ARSNTIY, Mo, Cu, Ni, Co2& DIBREMPHFE TERESH TS, LasL, Pi
B E SIS E LT OB EMEN 2 HE T 5L 2OEEBFERIC 2D L30T, G
HERTEEADIRNN EFF5, £72, PICEAMM THEE T2/ 72DICEED
CaBLTVAIZIRINL T A2, B EFIFH VSRS AR R T A7, 722 o T
BERA B 2207 2 FATRAT L AR DA v R END,

FIRIIR U7 /R SCERLICIE, NI INIZ E» T & B &M% I L3727 =T
APRAT L ZENR RSN TERY, i EEEEMELIOICH LSEHTEE2HEY
EL7=Mo, CuDERIFMAVFE CEEEHIN TS, NUTRTEHEEZE TS E 5720
HEBEOHER R, BRERET e 8 & e RFEE N E R SN DEMKRI L TR
DR EEEL 22D BT,

Sn. SbE &7 =TI APRAT L AN OWTIT, B CERSIC & IR TR E 12BN
727 =T ANRAT L AR BRI S AV, REFFSCHRO 36 L UVRFRF SCHR 1Ol R i A4
RO BB 7 =TI A NRAT LA OV DRLE FENB RSN TS,
B OREFF SR8 T, SnOZIREL TEIRRE DU E, FFICRIFERZI%Z O
TRIREAR TG A2287 T30, Shb SnEFEICEREEHIN TWD, RFETORRIT
M3 & RAEICKT T 2R R THY | FFEF LR8I T 50, ShOZNRLITRARD,
— 7, #E DFFRFSCERO B OMRFFFSCER 1013, Mgt Caz AR EL T, ZAUZTI, C N
PSS, OFMA T, INLREDOE R EEa ha— L LTI T RHEL iR 1%
WES T ZEERHEEL THEY, SnlERIURMNTERLL TRRESNTWS, Snd%)
REUTMRMELEL T CHBY, Eff]CIELEEBN CREMEEFML TV D,
ARENITILEDOFRAIKTHEGUEL B FRNGHE T2 D THLN, £
FUCKILARFEATCIITEEFRERGLLTND, BRI T 55, AREFAO—RELLT
1. SnOPRAETEFEERAEBRORZEIRIZIRLL TRHLTRY, KFF3CHR9
B OVRF R SCER 1 OIS RE RS AL TV D FL B FE AR Tk DIRFUIE [ LRV R LIRS,

[0013] HFEF3CHR1: K#B2005—89828 5 Ak



WO 2007/129703 5 PCT/JP2007/059501

[0014]

[0015]

[0016]

FFEF SRS  REBRBE S5 — 138058 5 /A%
R SCHR3  AFBA6 — 1729355 AR
FEEFSCERA  RBH A7 — 34205 5 A
FEEFSCERG : RFBH2003 — 277992 5- A%k
RFFFSCHRG : 5373545759 H-AH!
R SUBRT  REFF 28809065 A Hit
R SRS : KB 2000 — 169943 5-/A %k
FEEFSCERO : R5BH2001 — 288543 5- A%k
FEFFSCER10: FFBH 2001 — 288544528t
FEHOBRR
TN L IO & H5RE

ARFEADE 1O HHNL, Bli7eNi, Moz 2 BICHINT 5Z87e< | MR BB R
EH AR T AR HE KRR S O EREE, HCh, BTN AT RRE S
THEAT N Y ACLDEEREI —EBE LB R RE CHIRERE L~ R
U LHLVTRBEIEAI LT MIRBSNDEEFEREICB VT, TEFRER
LRSI DML EMHITEN D LI IR AIE RFIME (IS 7 E REIL) BN
AT VAR HTETHD,

AFEADE20D HENL, TEEHOM L EME (M2 EE M) SR FEIEICEN
e 7 2T ARNRAT VA E R THIETH D,

ARFEADOHEID YL, M EEWENE, LUITTEEHOMALHEEITENT-T
=TANRAT VAR T HZETH D,
ARRE A TR T DT DB

AZEEADE 1 DO EMEITEN-ZAT L AT, BE% T, C:0. 001~0
. 02%, N:0. 001~0. 02%., Si:0. 01~0. 5%, Mn:0. 05~0. 5%, P:0. 04
%LL T, S:0. 01%LL T, Ni: 3%#8x~5%, Cr:11~26%% &%, ®IZTi:0. 0
1~0. 5% K& U'Nb:0. 02~0. 6% DH>L0—FE XTI _FlE & 7, B Fe K UK
RN RI 6725,

FeD—HRIZNZ T, Mo:3. 0%LL T, Cu:1. 0%LLF, V:3. 0%LLF, W:5. 0



WO 2007/129703 6 PCT/JP2007/059501

[0017]

[0018]

[0019]

%LL T, Zr:0. 5%LL FO#F T, Mo, Cu, V. W, ZrO5>H1FEE 1328, %
ELTHEI,

Al:1%LL R, Ca:0. 002%LA F, Mg:0. 002%LL R, B:0. 005%LL ROV
nis1fEE T efEl Ea2E A Thhu,

o, LA R T AT VL AHICBW T, A — AT A MEE VT A M E
DT RPN 15% LT T, N7 =T AMEDNLRY | 2307 2T A ME D bk
KR 5D No. 4U L ThoThhu,

ARFEADE 2O TIE, NUZE - Tl FEE &ML W LSE 2> NiZk-T
KT I 2RIEE ., AIDE EERMEA/NbEAFER T HZ LI TENZ T EE
HOM L EM: (M EFERME) ERERRIELET LS T T = FANRAT
L AR5,

RIEEFADE 20RO T LT &M, BEHEITEBNZT7 =T A RAT L2
X, &% T, C:0.001~ 0.02%, N:0.001~0.02%. Si:0.01~1%, Mn:0.05~1%
L P:0.04%LLF, S:0.01%LA T, Ni:0.15~3%, Cr:11~22%, M0:0.5~3%, Ti:0.0
1~0.5%. Nb:0.08% A, Al:0.1% %2 1%LL F&E A, 32, Cr, Ni, Mo, Al%
TRARBIC (B AT #i0H TE 2+, FRH 2 Feds JUVN Al B AWM 572
e

Cr+3Mo+6Ni=23 ««(A)

AlL/Nb=10 «++(B)
Cu:0.1~1.5%. V:0.02~3.0%D1FEE/- 1122 F it (A) KA -THE T8
A THIUN,

Cr+3Mo+6(Ni+Cu+V)=23 -+ (A”)

Ca:0.0002~0.002% ., Mg:0.0002~0.002%, B:0.0002~0.005% D\ %1
FEEIT2REU LB ATHE,

ARFEADEIORERR T, Sn, ShEEEEIRMNTHIE T, T XEFE AL A L
L, TEEERICE > TIH RV AETOHEMAE LT 52 LIcE-SE, Sn, Sho
M3 E BRI T HRE., R T EEHOMALHE I T 58 R EHIC, T
TEEREMEIENTT 27 RAT UL A E TR T 5,



WO 2007/129703 7 PCT/JP2007/059501

[0020]

[0021]

[0022]

[0023]

AREFADEIOERDOM T EERRIEIENT T 2 TANRAT VAT, BEE
% T, C:0.001~ 0.02%, N:0.001~0.02%, Si:0.01~0.5%. Mn:0.05~1%. P:0.
04%LA R, S:0.01%LLF, Cr:12~25%% &AL, Ti, NbD 1FE L/ 132584 Ti:0.02
~0.5%, Nb:0.02~1% DHiFH TH ., 2>, Sn, SbDO1FEF /=1L 2FE%Sn:0.005~2
%, Sb:0.005~1% DHIF TH #, FRERHFeds LU WM D25,

Ni:5%LL T, Mo: 3% LA F OIS/ i32f A & A Thi,

Cu:1.5%LA T, V3% LT W:5% U T OIREE T2 L2 Z A THIN,

Al:1%LLT, Ca:0.002%LL T Mg:0.002%LL T, B:0.005% LA T D1FEET 213 2FE
PLEEEATHI,

FEHOZR

AREFADEIOERIT, HEREICBWT, TEFEECABIZEIAM AL EME
(CENDEHEIT, TS EEEIIECHEILDTZD KIS DL WFIRRERICE
TOEM | BIMEREEHDVITA TR B RN TN MAEEITTHEENE
RO T RE S A T HE DO D FMLER AR THD,

RIEFADE2ORRICIAIUT BN T EEIOM L EME (T ER M) &
RTINS T2 T 2 FANRAT VL A BRI TED, 20728, BB
B, ZEREOHERGR, BRERRC, GRS, E LT RN FELTEEER
DIFREE 72 BRI L RFEBHOE2OREBROM T EFERMEIENTZT7 =T A
ATV AME BT 52T, MALHEMER M L3 D720 M OFMITERICE
Bcho,

Ko, HEIEOBREL 7 G HE R DR FMEERSNOEER L DOH
MELTHEL WD, o, D B ThHT0 | i~ LRE S Tho e
T BEPHE THLHEE DFEMELTHEL TV,

ARFEADEIDRBERICIAVUL, T T EEE RN, FIZTEEHOMFLHEMEIE
N7 2T A PRAT UV AME R TED, 20T, BEIFEIM, K, BER A
BEREIHEASNAEM OO5 | i E & EHBEEL, Wk ERE oA
S, BN EE R ES N E DMK L T, AR D 3D RERE O
TEXFAMEIENT T =25 RATF UL AR ER T 52T, TEFHOM LD



WO 2007/129703 8 PCT/JP2007/059501

[0024]

[0025]

[0026]

[0027]

EMEDH £ %, ZOTDEMOFMLERICEN THD, 22T, BEIEHMELT
THESCRESHS | RESR B D300 HERAE . AL — BB Z T Z I8 E R
NUR R E R DD,

134 11 0D £ B 720 B

(K111, BB RERLIZKTHD,

[X2]B0 205, FEhifl1 OFLRARD IR UL HE2 R LK THD,

[KI3IX31%., SEhi 2 DEIRARD R LRSI L R LK THD,

[M4]K41%, (ARERKRBREERSOEBREZRLIZKTH D,

[K5]R51%, BTG LMY 2 7 OFHRE RE R L2 HKTH S,

(6] 613, Sn, SbDRREZRLTALA THD,

[K7IR 713, FHBI3DORITMED IR LU RBRZF AR LT TH D,

(X8I 81, FLimAED E L RBRfE R A R LK THB,

[B49]B91%, RENREALE A B LELIBARD IRURBRIZIIT 5T EEH O & KB RIE
SEDOREREZ TR TR THD,

75O

1: ARy NAEBER

FAZERT DD DR EDIERE

(BE1D M RE)

TEERFAEARL VST BB AL RAL TOAHN TIRIEEEFICIVER
DHEITU TS, A —AT A NRAT UV AT OIRFEIRE D/ NS &
LTEEL DRI Lo THLHEFIZ R D ETITIZ L DOFRIZ U B LT H, AR
EEEDIHN R REHRELEVIBR TIZT =T A FRAT VLRI E BT, <Y
U7 TR D e L CL IS B BB D &< 2%, — 7 =T (R
AT VAL, TEFERRPILARE FA LICENL COIEEBEMGERE N R E N2

BRI ORI L > THLHE N2 AE TORRI AR R, i /1/E R E
TR PEDME Y,

WAL~ Ry b AL BT AT R LT AT, R REANC
BN TR AT I IR FESEE THR IR E L TR ETHIENAIRETHY |, 2>



WO 2007/129703 9 PCT/JP2007/059501

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

DEFNRERE Y, T8, INEVIEEHFE TR B E OB IRKRELT
FETHOT, LT NULALDGEEMENBIRET0, TEEH BB L HAE
LT A COVEM SRR B2 @ 5L EBIT, IS RFEINBIEETHZELE7D,

ZZ T, TEFFELILB LR AU COTEHBHEE L IRD , 2 DISTIE
BENEZEEURETIOICRBREIARET DA RASTRICONTT =
FARAT LV A E N — RGBT EED T2, ZORER, REELAEE S LSt
BHZ LR IEMERE COB MR E 2RO AR RIIRITEBNITHY, 1 OEFE
AL~ 2T LENTRIEEA L LT MCREBESNAEEREICB N TE— A
TFTANRAT VAR B DOEFRIEE LT HIZIX3% 2B ONIEDLETHHT
EDVHEIBALT-, BIZ, NIiEEMEEHIZ, 2 EL TV T U A MER A — AT A
MESAETU T, REIRBLEEN S LT BIL, FTo, B2 LERZ N ERIRE | (KIE
PELTRO M LD SRS BEE L2503, NIZ A BH35% £ TIREMEEAEER E O
EEZLOOAREEBLEOB LB I UI THOLL TR TELILEZ RHL T,
AKBERIZE ST,

AREADEH 1D ERIZREIT, ZDOIIRH RIZE SN TREINTZHD THD, LLF
(CARFEI CHIE SN AL ARIC OV TELICHE LSR5,

C: MRS R, M TR T SED720, ZOEH BELESIMZDLER DD,
LIAL722Dih, EIED S ZLITRMaA M ERSES729, 0. 001~0. 02%&
L7z, BELLIZ0. 002~0. 015%., LVEELLIZ0. 002~0. 01% TH2,

Nt AL AN, T EERBMEICARRTR THLHDN, MR AT, I THEER
FEED, Fo, BEIRDHZLIIER AN LHIED, 20720, 0. 001~0.
02%& L7z, BELLIF0. 002~0. 015%, LVEELLIF0. 002~0. 01% TH5

Si: B TTREL THH THHEILT, TEMEICE RRTR THLA, N LR
T&EEED, FOEHEE0. 01~0. 5%E L7z, EELLIZ0. 03~0. 3% THD

Mn: EE TR L CHHTHDD, BRICE A ST EEMnSER A L it &tz
ZALSEBDT, 0. 056~0. 5%&L7,



WO 2007/129703 10 PCT/JP2007/059501

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

P IEENE, MTHZK TESEHD T, 203 A B KM DUENHDH, DT
., POEREIT0. 04%LL FELT,

S:S#3, CaS, MnSEWV o BEELLT WEU L E L TEET DL, LRSI
TEEFREOENELRVMFLENME, M EEFEELH I ED, 2D, 0. 01
LA TFELT, BELLIZ0. 002%LLFTH D,

Cr: AT VLA B W TRbEERM RN 2R 5 LT, BRERDILHETH
HEHIT, T2 FAMARBE R TEIZTHDT, D7etb11% U EMETHD, NS

DIEEMRMEILE L3525, L, BhEMZ R T IE5720, LREZ26%EL
2o BELLIZ16~25%TH5D,

Ni: LA LR~ TR KW ST LT N A X0 B LVVE B B3R
HIZBWT, TEEFRCILRERELUZIA COVEMERARREE LI 535

 REERLICK U TR IR TE THY, ARATRLEER TR THD, 0D
REFHBIETDHITITDRESL 3% TR ONIEBSLETHD, HEIZEAFIED
&M THAR TS ERITARNT vy T ERIIH 25D T ERE5%E LT, EELL

3%ZA 4% T, JVEELLITINZEA 3. 5%LL T THD,

TiENbiE, WFNHC, NEEEL, I TR O Mk FUE &tk 4\ _ st
B ETHRBRTHETHY, AEATITIENbO—FEE X A2 EHT 5,

Ti:C, NZEEL, 1 TS OMR S &tk 4w bxw s ETH AZoc#
THY, H7KLb0. 01% L EXLETHD, ZZT, TUI(CH+N) DFIDAELL B
ASEDZENEEL, LNLARALIRRIOEINIZL, BiEROREIEDO/RE L7220,
BLEMZ LS EDTD, ERZO. 5%ELTZ, EELLIF0. 03~0. 3% THD,

Nb:C, NZEEL, I1 LI EE DM FUE &tz m LS5 L TH T
FTHY, H7p<EH0. 02% U LAETHD, 22T, NbiZ (C+N) DFIDS{FLL L
ERHISEDLIENLEZL, TiENbO 2L BRI EHHAITIL, (Ti+Nb) /(C
+N) Z6(FLL LT HIENEEL, LU0, NbOBERIERINII LHEEZERT
SEDD, LIRE0. 6%&LT-, BELLIEO. 05~0. 5% THD,

Mo : it &MHEEHER T 5 LT, RBEIJEL TERSEDHIENTES, Mold, Nikd
FAEDEIZEY, TEEFERILB LT A LT COTE MR MR E L H T 5



WO 2007/129703 11 PCT/JP2007/059501

[0042]

[0043]

[0044]

2 REIRRIRICH T ORI R A m O T, MEEZ R LS5, £72, CreFEfk, 7
=2IAMADZEILIZF G T 5, £DI2D, A SELHEITIF0. 5% U EEASHE
HZENEELN, L LR E, \RIOTIMIE, I THEZL S E LI, Sl T
DT HOTAANT SO D, LTe3> T, BHSEDHEITIX0. 5~3. 0%LT
DOBHEEL, IVHFELLITO0. 5~2. 5% ThHD,

V. W, Zr: T BHZHERT5 LT, BEIUSCTERSEDLIILNTED, WT
H, NiLDMAGDOREIZED, TEEFFBRILBERALUTENLTOVEER MR E
IR DT REIRBKICK T 220 R Em O T, IN&MEE R LS5, 2, 7
=IAMEDREICE G575, £Dd | FHIEHHEI1TIL, VIZ0. 02%2L L,
WiZ0. 5%LL L, ZriZ0. 02% L EOTMAEELAS @RI OFINEN LA
T&E, ATy TERERHDO T, LREVIE3. 0%, WiX5. 0%, Zri0. 5%&
L7z,

Cu: Mt &MEZ MR TS LT, REIDEUTERSEDLIENTED, NiLOMLE
DEICEY, TEERBELARL T AELEAL COFRMIAMREE 2 95 L3k
AERBGICKTOIRE®EO T, WRMEZ M LSED, 207120, A3 EL%H6
(2130, 1%L EERSEDZENEEL, LA LR G mR ORI, Tz
DS ED, o A —ATFTANERITR THLH20H, 7 =7 MIE L EIZT D
7=HIZCreMo B A BABMEEAUERDHY , ZANT v 712270035, LI2hioT

BRSELHAITT0. 1~1. 0%ETIONEELY, KVEFELLIZO0. 2~0. 6
% THD,

Al Ca, Mg:Al, Ca, Mgi3fiiERRIREL A LER LA ARTHTHY, LEIZ
IS TERASEDHIENTED, /o, MBEMHMEL | B, BitEDm Lichb A H
THHZEDD, Al, Ca, MgD 1FEL LT 2fELL LA AL 1%L T, Ca:0. 002%L4
T, Mg:0. 002% LA F OB TERSEAIENEELN, 2055, AllT7 =7 Ak
ARIERTHY, MR COA—ATFAMEO A RATHI T2 REE T2, £OR
R RIEHECE RN 7 27 A MEOEGHMBATER T 52 TR R LIZF 5L T
WAEEZ DD, B, Al EH ST D5 E121E, 0. 002%LL 0. 5% LA T&T 5
DINLEELL, E7zCa, Mg&k B A I WG EITITENENO. 0002%LL &350



WO 2007/129703 12 PCT/JP2007/059501

[0045]

[0046]

[0047]

[0048]

EFEL,

B:BIZ2M T EZ A LS EDDICA AR THY,, MEUTSTTO. 0002% LA
EEASELZENEELY, LOLRBLWRRIIEASELE, IRIMT AL R
HHDT, LIRAZ0. 005%&LTz,

A —ATFTAMEE N T A MEEH DT RPN 15% LT T, FZH N7 =71
NMEGRD | 307 =T A MEDFE ML EE 5 5No. 4P L NIiEENEEbIZ, 7=
TFAMEIZIN A, A= AT FAMER VT A MEE WS T2 2B FEEL R <R
Bo BFEPDLGEITIZLEDCr, Ni, MoZ ML TWRND TELLNREN) L=
NT o AMEEZER LTV, ZOLE 2P E T HEFRMONE T 3572
D LRZ15%ETDDRHEELY, Fo, F2HDO LR ZIMA DT LEEMIE
ErERILTDET T4 MEAMRALL Tt b E B 5 No. AR DEH IR
HODE T NFEE L2572, No., 48 EET2OREEL, H2HDLEE15%
LR 7 2T A MEDFE b EH B % No. 4P ETHEHZ LT, RFEFEHADONIE
A EDB%HE~5%DHIFAIZINT, Cr. MoREDT7 =T A NEM TR DIRMEL
DRF R eBEIIT, BAEBMIRE LR E T5ZL0, FIZ T ERBN R LIS
IRV ERESND,

(B2 I HET 1)

HEVE, "B OPER R, BRSO, BGRES . i LT EERBFET O
2 B IZRWTUL, TEEHRICER T LB 0RZ DEM OFmERETHHE
BERRTF L5, REAEDIL, TEERRICIVILDZICELETOWBEL, T7F
BRENFEETHETCOFEHM L, TEEHRBEBLOBRE DM D201253F T
BRI E DT,

FORER, 72 TAPRAT VAL, R R DF AR OHIHAENZ LM,
LHEFTOMBZETIRERERNTHY, TEERAOKEREZMHTHZ
ERTH L EFEME M LS ELHERERK A THHILDHBAL,

ZOHT, fx DERITHDEELOL LA, NI TEEE RO FEIHE
MHENC R A THY, Cr+3Mo+6NiDfEE23LL L& THZ LTl X EEAMEN
Al L3 52L& RHLE,



WO 2007/129703 13 PCT/JP2007/059501

[0049]

[0050]

[0051]

[0052]

HORT AN HORBAZENRT A (RPTOTRTEML) TRARY MNA
BLIERBR A 2 AWT, BISIORTRBREA TRBREITV., TEEHORKNERE
EERDI, FERERUTT T, Cr+3Mo+6NiDEE23Lh B 3AZLTRAT
EERERSBHARIUET L TCNDZER 1D,

—F A DT 2 FANRAT UV ARHEEE L | BB BT T RS DR B R
FLTz, EORER, AlZEERNUZ G A IR B THAGERHY, FAl
ENDD D3 B DA R T HEXITRIBYE LT O DT 7 BMEN T2 R 2=
FTZEBHAL,

(16~19%) Cr— (0.8~2.8%) Ni—1.0%Mo—0.2% Tiffl % EAfk 53 L CAIB LY
Nb B2 Z LS E T HfFE A B, JESG, /R AE, BEHIZLD0.8mm/E A DStk & /R |
MRS KO &0 7 A3l L 7o i R 2 XI5 R 9, ZRBRBEII R T25H
FRIVRRLD I RBRIZ BT DR P& CRARREHIMT LTz, YO0 27 P13 RS
DB DREEEENZMME p mPL EDOMMATEIET A0 E 0 TRARZHIBIL Tz,

B L0 KW IR CTHA SR, 3722 BAIED0.1%~1.0% THY, 7> 2Al/NbD
ENL0LL ETHLGE BT RFRIEERD NI P 7D BLNHZ 030035
o ZOIDNTRIEEB LMY 0 7D S, AlRI Sl g A3 HY, 38T
HORTETOHFHEDEBLOLDP R ARERDIE, EINETITE BSNZZEDN
B STENDEAID LR B ERIFE THHILAIILH THLANIL,

ALE B RIMZ LB TR LB RO AH =X ATEAME TR, AlZ7 =7 Ak
ARTTR THDHTD, Bl TOA —ART T AMEOAREZINHIL . ZORER., BEE
(RN T 2T AMBOEGHBE TR T D7 B 2 51D, Fiz, Al/NbZHIfET
HTETEIBIERE NI 2 7 DS RAF LR DRI DUV TH BAHETIFRVDS,
NbEAIDEESRE T, [REERLERE, Bt EE DR EREDENREELT
WHEEZHND,

AREEADE20OEBLREIL, ZOIORMAICE SN TRENTZHDTHS, LLT
ICARFE CHESNAEFMAIC DN TSHIZELGEA T 5,

C: MR @M, M IERE TEE5720, TOEH B2 ESIADILERH S,
LinLZ2i3 6 B EIRD 5T LIIRMa AN e LR-SE 5720, 0.001~0.02%& L7



WO 2007/129703 14 PCT/JP2007/059501

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

o

N: AL AT 7202 THD3, MR FUE &M, I THEZ R TS E570., £
DERABLIRSINRDUEDDHD, LNLRMBG, MEIKD LI LIIEHR2 AN
FAEEB0D, 0.001~0.02%E L7z,

Si: B TR EL THE HTHH LRI, TRMEICEZIRITR THLHA, I LHEK
TEEDLD, ZOEHER0.01~1%&L LTz, EELLIF0.03~0.3% TH5,

Mn: EEETEHRELCTHH THAD, BEICE A IEALNEEEZHILIELD T, 0
05~1%&EL7, BELLIL0.05~0.5%THD,

P EEEME, M IERR TSEAD T, 0O EA BRI ANENRHDH, Lo,
WEIEDHZENE, TR, BN ®mb b, 07, POEH &1%0.001
~0.04% DM FFLVY,

S:SiE, CaS, MnSEWSTZEEL R T Wb E L THEIET D&, LRSDVET
TERROERERVID, ZDT=8, 0.01%LL FELT,

CriMif T EEEREMELMERT D L TERERDLITHETHY, D7aEbl1% L ik
B Thb, BHBEEMSEAELTHT X EEEMIEm L3503 REPFTRIZY
BELLTOWDMALHEMEICBN T, TEEHRERERDOEREE L KBS T2 R
MRELIRN, Flo, T, BUEMHZK TS50, BRZ22% LT, EELL
1%156~22% Th %,

Ni: T EFHOM LS M (M EEWEME) BT, TEEHEREROERER
EEZ RS E592 T, bIIRRTHE THD, EOHREHEBLIEDITITD72<E
H0.15% HETH D, FFIMoL B EEWDHLIDICEDRENE ED, & H EA BN
SHDIEEZOHRITEELN BRICERSELL, ISR REINORRZ S
ML LR T IS5, Fo, 2ANT 7 ERICH 20D T L[RE 3%
L7z, BELLIF0.4~3% TH 5,

Mo: MolIFHZ T EFEEDF ALK L TR THHIE, NikOMEAEDHEICE
D, TEERBEEAEBROERFEEMAEIZRPIOREARDIET, TEEHOM LD
(M &R RN 20 LSEATENTED, £D78H, 0.5% U EEHI®EAZ
EWLEELTR D, LU G @EIOTINZ, N LHEEZHESELEILC, Sl Th



WO 2007/129703 15 PCT/JP2007/059501

[0061]

[0062]

[0063]

[0064]

[0065]

BIcHARNT N7 D35, LT3 T, 0.5~3%ELT-, BELLIZ0.5~2.5%T
D

Ti:C, NZEE L. W OMALFE &k, T ikzm b2 T/ Aock
THY, D7 EH0.01% L EMLETHD, 22T, THHCHN)OFIDOAFL L EF/E
HRDZENEFEL, UL HIERIOTINL, BhERFORERORIK L7220 #iE
MELISEDD, LRE0.5%EUT-, BELLIE0.03~0.3% THD,

Nb:BHILC, NEEET DR EL CTiEREICTbNAZEN W, RFEFIZE
WIS EORIMTIREI I 7 e bS5, B IROT ELAL/
NbDHLAEHE T HILHHMED THETHY | ZLEDONbEZ RN HTLIFAIRMED
HMaFE 720 EIR%0.08% & LTz, Bl ARD RIEZ 8 Nadb 725512 G 7
BT=DIZIT0.01% LA T ETAHIENEFELW, 72k, BHF OEERE LRIV UL
RFRERAI L L C0.001~0.005% R E S ENDHIENL,

AL AUIIER 2 R %52 A U EA AR t2 ThHhAZLITAmbLTEY, #+ppm
BESHSELILNDHD, AEPITB VT, SSICAIIREZ NS L&
MIEFAR DTS B 12 EL, 0.1% %22 TR ASE TG AITEORIE
DOz, LILZRBHIERIOTINZ, SRR Z K PS5 LH(12, FIELIK T
EHDHEDOTIRLL FELTe, BELLIF0.1%EHZ0.5%LL N ThHD, AL
TEPEm B RO AN = X LTBAFE TITRO0, AlZT =7 A MER TR THHT20
B TOA—AF T AMADAERAIHIL | ZDORER. BIIEICA R T =74 Vi
DEASHEETE R T 5720 LEZ LD,

Al/Nb: RFEFAE L > TILD THALNITRSTHETHY , ZOEMR10LL ETH

LG E N RIS ED 5, ZOEIINDERINOSG &
(RO TRELRDDT, ERRITFFITHRE LR, Al/NbZRIET 5L TRIBMER

TR ZPER B AL LA A R RN OWTIZBARE TIZZA2U 28, NbEALD [E 58
167, RECY ARG, B EE~OEERLOEPE L WA EE2LNS

Cu:fi T EEBRMEZMRT L LT, KBS TERSEAILNTED, Culk
Nik DIEAEDEIZEY, TEFFRFBAEBROERFEEMAFIDRNLVRERDT



WO 2007/129703 16 PCT/JP2007/059501

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

ET, TEEHOMAHEM: (M-S LW M) M LSEDILNTED, £D7D,
EHESELHAITI0. 1% U EEFASEBZENREELN, LR, @EIOERIM
I3, I THEZ S ES LI, B THLIZD AT YT ITDRD3 %, LT2h3 > T,
SR ESEHEBITIT01~1.5%LTHDONEEL,

Vi EEBEREELIOICN LEEHHM T, LEIUSUTERIEHILENTE
%o VIZ, Mol RIERFFIC T EEE R DI AT U TEIRTHL, mE ORINL=
ARNT T BR EIRBDT, 0.02~3.0%E LT,

Fio, M EEEEEEZESICA ESEE729100%, Cu, VOIFEFZ132fE% T 58 (
ANRER TR TERORIEDLELLY,

Cr+3Mo+6(Ni+Cu+V)=23 +-+(A’)

Ca:Cald, Al&[Rlfk, BRI R F LA USMH LA HRLRTHY, HEBEITIETTO0.
0002~0.002% DEIFA TEHHSEHIENEELL,

Mg:Al, Cal[Flfk, BLERZNR %4 A UK LA 72 u# THY. F7o, M E I
L, DTk, 8tk m Eicb A A THAZ LN D, HEITIT TMg:0.0002~0.002
% DEFH CEHEASEHIENEELY,

B:BIZ2WINTHEZ [ ESEDDITH AR THY, BEIISCTEAIEDLZL
NTED, LOLRPBLWEIZEASEDE, 1IN THEZE TS ELD T, 0.0002~
0.005%&L7,

(3D EHETERE)

BB B, AR BT IE . BRERR RS Mg LT X ERATEIEL . AR
BOHEASNAHE, BEESICRV L, TEEERICER T2 AbENZ0HM
DFMERETORELRRK LD, KBEAFEGIT, TEEFRICIVALHEIZED
FTCOBERE, TEEEANRBAETIETOFHEL ML, T2FERREERORE
DOHIMD22IZ53F T, BLEMFEEED T,

FORER, 72 TAPRAT VAL, R R DF AR OHIHAENZ LM,
LHEZTOHMZESTHIRERERTHY, TEFEREORERELIHTHZ
EDM L EFME A LSEHEERRK A THOHZE AL,

ZOHT, 2 DESITRDOEELTMLI2LZ A RFEHFSHFEH 2006 —2



WO 2007/129703 17 PCT/JP2007/059501

[0073]

[0074]

[0075]

575445 NHT/RLUINIE[FIER, Sn, ShIZTEEEADOMEREMHFNILAZT
HY | NIRPMoZ A LT BB ICELIZEIRA S EY, TEEHMOM AL E M M/ L5
DTl RHLT, M6ITHEANZ R IO BRBAEETOFEH M ERRE LT
BOBEREHRICI TR BRSO EREIL, Sn,Sh,NIZAMLIZGEI1TEL
AEIT D,

0.005C—0.1Si—0.1Mn—0.025P—0.001S—18Cr—0.15Ti—0.01NZ X — R 45 &
LC, Sn, Sb, Mo, Ni, Nb, CuZ B /=3B & WML im ESR & 1R LTz, 7285
ZDYBMoLISNDITER DI EIL, WTNH0.4%E LTz, ZbaFEHEL T, K1
R AR NEERB A 2 H O T RITNOR TR TR IR URBR 1T,
AR NEETEZORKNIEBIRSEEMH LD 7 E TGz, FREX8IZ
NI

RARFRRIESOEUZ LT, Sn, SIRINEINIRINE FEER7RE R 03HY . AN
THESHIFNRDE ED, o MoLEATIMLIZBE Th, NiLRERRZIR M HY
. Sn, ST I EFEEOMFLHEMEF LIZH R THY, NIPMoZ A L7255 B IZEHIT
RN EEDZED DD,

WIZ, FLBMRD IR URERAE RE T EEH RMRZEE L DORAGREEXILEANTHRET
LTz, BB R LB AWM R D5 S IMoR O EHE IV T pH1.50020%Na
CRAEHTT /— Rl E Lz, ZOWRIE, TEEERBAELOTEEN
REHAR LR E LT D ThHD, 7/ — Rt L0 KD OO N BB (L B
(HMEEOY —7 BMRBE) L SRREELRRIZE T TEEHOR KB RGES
EDBRE ., BINTRT,

A IIEE O R BRSO BV, ZOZELXD, Sn, SHESIIINITMEFEE, 3%
FEROMEEELZMHIT L CHRBSEILEMALT,

ARFEADHEIDERIREIL, ZDOIHRHRIZE SN TREINEHDTHS, LUTF
ICARFE CHESNAEFMAIC DN TSHIZELGEA T 5,

C: MR BB, M LR R FSEA0, Z0EH R EINZANERDS,
LinLZ2i3 6 B EIRD 5T LIIRMa AN e LR-SE 5720, 0.001~0.02%& L7

o



WO 2007/129703 18 PCT/JP2007/059501

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

N: AL AT 7202 THD3, MR FUE &M, I THEZ R TS E570., £
DERABLIRSINRDUEDDHD, LNLRMBG, MEIKD LI LIIEHR2 AN
HEE5729, 0.001~0.02%E L7z,

Si: B TR EL THE HTHH LRI, TRMEICEZIRITR THLHA, I LHEK
TEEDD, FDEREH0.01~0.5%& LTz, EFELLIF0.05~0.4% TH 5,

Mn: B2 LR EL THH THLA, BRI E B IELLMEMEEZ SIS ELDT, 0
05~1%&EL7, BELLIL0.05~0.5%THD,

P EEEME, M IERR TSEAD T, 0O EA BRI ANENRHDH, Lo,
BEIZERDDHZLIE, TR AN AN E D, £ D7) POEH BI30.04%
PATFELT,

S:SiE, CaS, MnSEWSTZEEL R T Wb E L THEIET D&, LRSDVET
EFEBEROEL209D, EDTeH, 0.01% LU FELiz,

CriMf T EEEREMELMERTD L TEARERDLITRETHY, D7alEbl2% Ll ik
HChD, BABELHMEEDIFEM§ S EEAMEILM B3 503, R TR
BELLTOWDMALHEMEICBN T, TEEHRERERDOEREE L KBS T2 R
MRELIRN, Flo, N, BUEMHZK TS50, BREZ25% LT, EELL
1%156~22% Th %,

Ti, Nb:C, N&ZEEL ., WHEEE O ML ik, I Tz ESwE2 ETHAR
TEHFETHY, Ti, NbD1FEFE/- 1258, Ti, NbF2D 72 EH0.02% L EEHEES
VERHDH, ZZT, TIENDDIBLIED A G HSELBEITIE, THI(C+N)DFID4
B ENDIZ(C+N) OFRIDOSELL EEASEHIENEELY, TIENDZERL T
BRISELEEITIL(TI+ND) /(C+N) Z6fFLA LETHZENEELY, LLRD
5, TIZERIZIRINT 5L, BUEROREIED K L2-> THEREZH LS E D, —
77 NbZBRNZEINT 5L, BBEEZ S LSS, 20720, Tid LER%0.5%. Nb
D _ERE1%E LTz, BELIE, TilZ0.03~0.3%, Nbj30.05~0.6% ThH2,

Sn, Sb: M EEEEME, FFICTEFHOMAHE BT, TEEERIBAER

BREARBSEDOA T, JER AR THE THD, B2 NiLDOEE, SbiZ
Mo ESHTERSEHIL T, FOPRVBEFED, TOMREREHIEHITIX



WO 2007/129703 19 PCT/JP2007/059501

[0084]

[0085]

[0086]

[0087]

[0088]

Db B DB D0.005% LETHD, A BELENMSEDILLORITEED
D BENCEFSEDE, I, BB T K F &' 5, L2357, Sni%0.005
~2%. SbiZ0.005~1%&E L7z, BELLIESnA30.01~1%. SbA30.005~0.5% T2

Ni: it &E@EEMEA R L3E5 LT, BBIUSUTERAIELIENTES, T&
FEOMAL L XM (I EEER/M) ITBWT, T3FE /AR ESXOHEFHE LK
EEDHZ T, FEFICE D2 HE ThHD, HMTHSn, SbEFFRARZIRD B, Sn, Sb
PEATINT DL, SOIPHRPEED, TORIT0.2%1OEEL, &H BEOHNN
ICHENE O RITE ZDH, BRICEFSEHLE, B EFINOKZ M
LT, BHEEIRTIED, o, AN v 7 ERICHAR2D, LIzdi-> T, 0.2~5
% DEIFCEFSEIONRLEELL,

Mo: T3 EE@{RML M L3EH LT, KBS LTEREI®LIENTESD, Mo
TRICTEER B DR AT L TRIRITHLHZEITINZ., Sn, SbEDER . EHI
INIEEGIEDILT, TEEHREAEROERFEMHIZRN IO RELARD,
TEFOM LD EME (M X EERME) M ESHDHIENTED, FORNFRIF0.3%0>
LRTEL, BA ROV EOZRIIEEDL2, BRIOWMIL, I THEEHL
ERBLIET, B THEIZOITANT v FITDRND, L2230 T, 0.3~3%DEi[H
TEASELONEELY,

Cu:Mi T EEHWEMEZHERTD LT, LEIISLTERSEDLIENTED, T&F

R FEAEROEREEHRIRSEDIZLTHEYTHY, 0.1%LL LEFSEHILEN
EELV, LR, mEIORIME, M THEEE I, Lizdi>T,0.1~1.5
% DEIFCEFSEIONRLEELL,

Vi EEBEREELIOICN LEEHHM T, LEIUSUTERIEHILENTE
Do VIZ, MoL[AIERFFIZ T EFBROBAELRLNCTEFHRRBEROEREEL
RIS E D)2 TH THD, FOBEIL0.02%00REL ., &H EOHMCEEWZ
DNFILEEHD, IBEIOTINI=ANT v T B/ L2 5, L2235 T, 0.02~3.0%
DI THESEDLONEELY,

Wit 2B EMEELIOICN LSBT, UBIUSUTERIEHIENTE



WO 2007/129703 20 PCT/JP2007/059501

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

Do WiZ, Mo, VERERFHCTEER RO ELRLITT IR AR AR OERE
EZBRSE DI THITHD, TOBRIF0.3%POREL . EHBEOHIMH
WEDZRITEEDD MRIOWINIZANT vy T ER L7325, LIh>7T, 0.3~5%
DI THESEDLONEELY,

AL AVIERS R S4B UEHE LB A2t R ThY, it n LEE 28R 05
D, 0.003~1%DHIFHTEHIELIENEELYY,

Ca:CalZ, AlL[AIE, EARN RELH LIS LA H72708 ThHY, 0.0002~0.002
%DFIF TEBITELIENHEEZL,

Mg:Al, Cal[RlER, BRI RS 4 A UM LA H72om i ThY,| 7o, Mz
L, LM, B a HIichF A ThaHIENG, Mg:0.0002~0.002% D &L T
GHSEHIENEEL,

B:BiZ2yn L% [a]_ESHHDI1ZF 727t T, 0.0002~0.005% DHFIFH T
EHSEHIENEELY,

F
(FEhafm1)

F1, 2R TACFEMRAE R TOMEEHL ., BUE, FUEMEEN ., mE, 1 LEEst
TREEZRT, IREL. OmmOFRERIE L 72, ZOMmEHRE AW T RS TR
FEMEZ TR L7z,

(1]



PCT/JP2007/059501

21

WO 2007/129703

3N81000
®D1 1000 . . . . . . . . . .
OlLo} MNP0 8LO0 | OO0 | YO |81 | OV | 9000|800 |900 | 20| €000 | 6V
ONLC
areocoo
0901 | 1v660 |[€e000| GC0 | 00O |SIE | IS9L|L000|8I00|SEO|800|SGI00 |8V
‘NSO
1Z2€0
0OSOL| '‘M880 |L000|cClO0| 910 [2ge([2c8L|1000|€C00|CLO|ELO|VO00| LV
‘ONOO'}
noG2 o . . . . . . . . . .
OGO} ONBB0 L000|6000| 610 [ClV|¥¥cc| 000 |22c00|910|cc0|+000 |9V
ar0000
BNSO00 0
0SOL| ‘ALYO |9000| 620 | OC0 |cCe|¥86L | 000 | 200 | LLO|¥1'0|SO00 | SV
‘AON62C0
ONC 'L
O00L| ONBB80 |[L000| 9C0 | 8L0 |s¥E|CtIc| 1000|2200 |8L0|.L20|9000 |V
g3s000
G20}l | VECOO |B6000|8000| LLO [LI'E|[996L [2000|9200|SHO|¥1'0|.L000| eV
‘ONEZ L
0=(0]5 - L000| G0 | Y000 |cO€ [¥EO0Z | OO0 |8200|0C0|cc0|9000 |V
0°(6]" - 9000 | LIOO| 610 |YOE|CLOC| 000 |S200 |20 |¥Cc0O|S000| IV
(2. ! ! J u !
AT [LIOPS N AN 1L N O S d W | IS ) ON
TH (%6SSBW) MH =5 OB

[0095] [F2]



PCT/JP2007/059501

22

WO 2007/129703

PSP WHEOHHEY "RIIZEHN (F)

OS0! | (LPSLESNS) | SO0 | 8OO0 | BOOO | SFOF | v1'8L | L1000 | 6100 | T90 | 26T [ 9100 | 8LV
0G0} | (¥OESNS) | ¥00 | ZOOO | 000 | 228 | 2t8l | #000 | ¥200 | 680 | s¥0 | %00 | Liv
oSt} — 8000 | 9000 | L+0 | Zk'e | 2z8l | k000 | G200 | €10 | 210 | 5000 | 9tV
000+ — 9000 | ¥000 | 20 | §¥S | 920z | k000 | ¥200 | 9+0 | 2e0 [ 9000 | Siv
000+ — 8000 | GLOO | 910 | €22 | 926} | 2000 | #200 [ 9+0 | 20 | #000 | 1V
020} ._me.m €100 | S¥0 | 2000 | ¥+ | SL'EZ | BOOO | 2000 | L¥O | SEO | LLOO | €1V
370000
086 | Vo¥0O | 9000 | LOOO | 610 | LOE | LEB) | LOOO | ¥200 | €O | LLO | #000 | 2LV
ONBO |
SINCO000
8081000
020k | 1Y6LO |¥LOO| 220 | GEO | SOE | OEZL | SOOO | LEOO | 200 | €20 | LLOO | LIV
'‘NSE'L
OISO
8.€000
Ve
00} | 4YZOLO | 9000 | 120 | €O | €6€ | 006} | €000 | 8100 | €10 | 210 | LLOO | OLY
MLZZ
NS0
Q) ! [ A u |
eyl HoOZ N | oaNn | ow N o S d NS | O |
EEL (96SSeu) I BEE A} DREVE )




WO 2007/129703 23 PCT/JP2007/059501

[0096]

[0097]

[0098]

[0099]

(M9~ X L R i)

MIEHAK LY iH60mm, £I130mmeéiE30mm, £S60mmD B 210 H
Ltk TAY—RKICTH 320E TRAF B LML 72 Z D%, ZHHD K/ ZHD
RBEAZERTRUIRT 9 A (K1 COTRTEMN (RRy NAREEE1)) ©
ARy MEBEE L, 1860mm, £3130mmOMAILEH %Y —/L T — 71kl
BL,

ZORBFEHWT, K28R Tl B LU RBREAT o 72, BRI
5% AN T DIKERIRE LTz, BRI A TN D7ehC | BEE LN LR
ERBDIT, EENOEIERR IV Do X T EENDERICEETHET
DEHTHD, Fo, FAZNVDOEITIHEWTEENITHE AT BEEINAT
ECHEEIEALAN LT MREELT205D, 300V A7 VE T #h, KRB &0 BEL
Tz, D%, BRAEBYEHREL T, ARy NEEETE OB BIRSE B AURE L
(CEDRIE LT, 7238, ZIITEDTZSRMAELSMIOWTIE, BEIFEEANE ik
O HENE A EHE BRBRIE THAIASO M609—91ITHESNALMITHET T,

105, ERELTAR BRSO F LR REZRD | £ DEAMED 400 1 m% F[HE
56 D% B (Good) . 400 u mx 82 5bD% KR (bad) LLT-, ARFEHITRZEL T
BIRERE CHASNDAT L AMORIEIZ0. 8~ 2mmA TR THY , bl
WEDH:53ELTA00 p mEFEHEL LT,

(MFPAES 7086 B A

IESIR LY | 1R 15mm, BRE75mmORER 74 EIEFH M EFITICEIVHL, 8R
TEHTC, ATICH R L CUNCRRBR A 2 /BRI 72, U~V RRBR AREBSMREIC
ALK 10 p 122l T Lz, BERARERA_LIc7e 2 X I EIRE I AR
FHZI, 80°C, 40%RHD KT T, 672hiRFF LTz, AT Tk, ALK
B ENDIEALT NID MIFERITERL TR, REHEL~ 7 RO ARG
%, REBAE T %, B A REIZR 2O NCKAEZBERL T IR IEREINOH 4
ZHIEL,

(K7, FiRLENE)

~ VT P ANES LA — AT T A ME LR 58 A LRI, 50065 DB



WO 2007/129703 24 PCT/JP2007/059501

IO G EED LICEBAEITICEVRD T, T, 72T A MEOREERRLE L, JISG
0552 #EHLL THIE L 7=,

FEIRIEMET, EERORBMGELEF M EFATIIIS13BE 5 RMB A 28l
THEIRBIERBREIT, M OERE L, &4, BAMERESD T HBIESC
BRELDIRELT LT LS T ARFETTRIREL TV BB B ICEE L 2 il
VOfEELT20% % BRELTZ,

IO RERIITRT,

[0100] [#3]

MIEX | MOOER | 218 | BRNE | BREBU
No. | BERM& BiNE | LR (%) &S (%)
A1 R B O 7 278
A2 R B O 7 28.2
A3 B R O 75 256
A4 R B O 6 234
A5 R B O 7 24.6
A B B 12 6.5 215
AT B R O 7 24.2
A8 B R 1 7.5 23.5
AS B B O 85 24.3
A10 B R 5 9 229
A11 R B O 8 26.3
A12 B B O 8 298
A13 R B O 7.5 25.3
Al4| AR B O 7 28.9
A15 R B 50 S 12.5
A16 B R O 35 18.5
A17 B AR 100 8 58.2
A18 B AR 100 7 54.2

(F) THREDIE, ETHDLRD 15 EBRBIHNRIIT TS5 SEOD
ERNEESHNo., 4RXBTHICEERT,

[0101] AFEAKLFEMNIZHDNo. Al~No. A13DHIT, TEEHOKKIZAEIESD400
umPA T CHY, JENERFNHBR TOENREEP R R AL R T L3RI
IR OND320% LA LSO LIER RAFThH A,



WO 2007/129703 25 PCT/JP2007/059501

Ni#i A ARFE AN DA DN, ATADHIT, s & REIE, FIEM O
TR THLLDODOM T EER RIS D, NIFHHH L “ M R AR I FFR) S
HDHNo. A1SOFNTME LW &M, TS B EFINIEIZRIFTHLHDD,
FARM O 20% AR LN LHEIZH D, freb b E & 55 No. 4R34 DONo. A16D5H
I3, FIRM O 20% RSN LHIZH S, No. A17, No. A18IFZFNENSUS3
04, SUS315]1HYHTHL, it EFERIEILRAF THLIHDOD, JE1ERE
B CEIN R A LML B REINNEICLS D,
[0102] (ZEHEHI2)
RUATR LML E T HMEERL | BUE, Wi, Bebl TREZ# T, R/E1.0m
mD IR ERE LTz, ZOMIESNR 2 O T @AM, B, Y78
ZEHm L7,
[0103] [3%4]



PCT/JP2007/059501

26

WO 2007/129703

‘PR RDCR WHIECOHIEY “RIIRSN (E)

AZO 9100 520] ZT0 |620[81 |56} | +Z | 55000 | 6100 | 520 | SO0 |6000] L18
85000 6000|500 |gs00| vz0[12[ 591 | &+ [ 21000 | 1200 890 [ 520 [ 1000 ota | @
BINEO000 MOZED | 9100|510 | 2000|580 | €0 | 521 | 20 | 60000 | 5800 | 600 | €50 [2000 | SHa | o
ANSZOOO "BOVE000 | 1100 | 20| ¥100 | e+0 |0+ | 621 | 800 | L0000 | 2200 | 0LO | 10 | #000 | ++e
ALSO ¥000 | 60 |2000| 200| 80| €91 | 82 | 50000 | 5200 | ¥20 | 6£0 | 2000 | €t 8
noge | 8000 | 1€0 | 2200 5z0 | 90| voz | zz | e2000 | 6100 | 900 | S00 | 1000 | z+8
88¥000 BWGE000 | ¥000 | 680 | 1200|810 |9z | 11z | G2 | 22000 8800 | 220 ++0 |6000 | Fig
L0000 110 [ ¥000|2e0 |81 | S¥i | 62 | 11000 | 9200 | S+ | €20 €000 | Ok
®01#000 9100 [890|5¥00|Sz0| L0 ]| r'81 | O€ | 52000 | 1100 | Z+o | OFO [S000 | 68
porznoezo  |e000|zvolee00] 120 50| 66t [ 02 [ v1000 [8800 [890 [ 660 [ 1100 &8 |
ool ihao e | FHO0|9ro|g000 | 2vo |0t | o8t | ¥O | 62000 | €800 | 880 | L0 |8L00| L8 s
850000 8000|210 | 1000 1z0 |01 | '8t | 62 | +1000 | 8200 | 10 | 0FO |[$000] o8
AZVO €100 |2z0|g000| 210 1z | g9t | €0 | €0000 | G100 | G€0 | 240 | 2000 | S8
020000 0100|680 |2000|610| 90| 621 | 02 | 95000 | 5100 | 610 | SO0 |$000 | 8
890000 BNZ0000 | 0100|890 2000|ge0 |2+ | 261 | Ok | 12000 | ¥€00 | ¥+0 | 80 |€t00| €8
880000 °A900 | 6000 | #€0 | €000 | Sro| gt |21 | 90 | #0000 | %200 | 120 | S€0 | #000 | 28
0100 Sz0 | ¥100| ¥1'0| 0t | 80z | ¥0 | 24000 | 8200 | 600 | 2+O | t000| 8
WO N | v | oaN | @& |ow|] © | N| s d [w[ws [ o],

(%Ssew) L




WO 2007/129703 27 PCT/JP2007/059501

[0104]

[0105]

[0106]

(T3~ S A1)

WIESAR LD, 1E60mm, £&130mméfE30mm, FE60mmDER &I HL-#%
TRV HRIZ T H# 320 E TIREAFBEE ML 7=, ZD%, K UTRTIHRRICAR
Y NESEZ L, 1E60mm, £X130mmOERILEH 2L — /LT — KO LT,
ZORBR T A VT, BBIOR TR THIRMRD R LR AT 72, 1801271
FETH, KRR IRz, 2D%., BRARDEZREL T, ARy NABERH
OB BIRSE L FEMEEIREERICIVAE L, 28, 22D &
LMWL, H B BN E BaBigo B BIEAMEE AR 1L THD]
ASO M609-9LIZHE SN DG T2,

10 2L ERIEL72RBIRS DR DD R RAZRD | DR AEA800 1 m%z TES
L% R (Good) , 800 u mA T &2 H5HDE AR (Bad) L LT-, RFEIATHERELT
WDAT L ABADRRIETL0.8~2.0mmA ERTHY , FbHEREEEAELL T,
(RFEAE)

FRTGAEZ DN TP R R TREML 7=, ARG SRMAEIE, A F £ ©50mm,
R FER:5mm, ¥ AABR:5bmm, 77 7% ®100mm, LH#Fxz 771k,
BEBURE 0. 11~0. 1367, 23, ZOBEEREIT, 40°C TEHLE1200mm”/
secDIMIBTMA SR O REMIZBA T HETHOLNLL L ThD, FREHT
FRIERR AL b 2. 20D ERIRD R IE 23 TE DD E I3 EH o CRRIBIE AR L 72, 3
RO BHHEIETEALR (Good) . I THRIZHFINSELTZHAITARR (Bad) £LT2,
(Vo 7 14)

U2 7 M DN T, MBS KD FEFE J5 171 & AT 5 TR 5 | BRFRER T A HR L
L. 15% 5| B8 ICJFHE S5 |8 S BRTE J5 18] O 3K i VIt (5 2a0) % 20k SeRLEE #HC CHlE
Uiz, MhOBKESEF IV I BEEER L, VDL I EEN5 u mAii T
O EIZITR (Good) &L, 15 u mPA L THLHEEIT AR (Bad) LLTZ,

ZIHDFERAE RAEREITRT,

[0107] [F5]



WO 2007/129703 28 PCT/JP2007/059501

[0108]

[0109]

[0110]

No. | VRO | B0 | "o | st | MUYV | B
(e
81| 262 | 18 ) 2 2 o
B2 | 269 | 113 2 = 2 550350
B3 | 288 | 340 2 = 2 20350
B4 31.7 445 B B R #6351
B5 | 253 | 44 8 2 2 520950
86 | 385 | 120 2 2 2 220950
87 | 243 | 53 2 2 = 220960
B8 | 474 | 13 ) 2 ) 5535
B0 | 382 | 15 8 8 8 26950
B10| 373 | 28 " 2 2 520960
B11| 439 | 13 B 2 2 52095
B12| 435 | 14 2 = 2 52096)
B13| 386 | 450 ) 2 ) 20950
B14| 214 | 15 | *m= | = 2 Fapl
B15| 216 | 75 | *= | = 8 Fapl
B16| 30 1 B | fE | #B | teas
B17| 387 2 TEEEREERE

(D FEEE. ARBOREN CHBICETT,

AFEEAFFEMNIZHHON0.B1~No. B13DHL, Mt EFE AN RAFThHDHLILIC
ERTEME, TV TR B CTh D,

NiffiH & (A) RO A AR FEBFFANBA DN B14, BLUMoHiFH L (A) RO
FHAS A S B PR 544 LD N0 . B15IETM 4 M RMEICH D, 72, AlFEFHE (B) =
DHFAPAFEF LI DN B161, MU 7 MEIZ45 5, Nb#i[FH L (B) RDHiH
PARFEIINHIMLDN. BLTIE, B, T 7324 5,

LA EDFHEFNZEIY  RFEH DR R PRSI,

(EHat13)

KOS TILAMBE A T DA R, BUE, WIE, BEdl TREZRE T ARELOm
mOHA A RIEL T2, ZOWMIEMNRE AV T = @B E R L7,
(6]



PCT/JP2007/059501

29

WO 2007/129703

‘PUE 2RO WHEOMY "RIIRSN (1)

8000 £€0 020 | G60F €000 | 8200 | 9€0 | 2¥'0 | 9000 | 910 i
6000 | cO00 GEO g st c000 | Lec00 |9l 0| 2L0{L000 ]| GIO |
SO0 8000 €000 920 | 98V Y000 | G200 | €20 | 2¥0 | YOOO | ¥I1O A
Y0000 GEO | €2} | 9100 9L0 | 920 [2L'0|ccSt | S0} LOOO 8200 | GLO | 2¥O | SO0 | €10
997¢ | G000 100 €20 | 952 | 09¥ | OO0 | 2200 | OLO | BOO | 9000 | 2O
Y0000 or'0 9000 Y00 | C€0 G20cC | €0¢ | 8000 | €200 | 220 | €10 | YOOO | +IO
90000 00 €80 | 00 | 9000 | OO | 9€0 8961 | 9L} | LOOO | ¥200 | 220 | 940 | 9000 | OLD
S0000 | SO000 cc0 | €V}l | 8OO0 | 9000 0Z0 | 9l0|69LL|9¥ | LOOO | 1200 |2E0| k2O | EO0O0| 60
Y0000 | 90000 LO0 SO’} | 6000 1000 O0co|ovel |92t | OO0 | 6200 |90 | 920 | LOOO| 80 |4
€0000 900 66018000 | €L'0 | €20 610 (028l (00 | OO0 | S200 (910 | 8O | GOOO| LD MM
0L000 | S0 | 0S¢e 8,0 ]| OO | €00 GZ0 | 810 |9S€EL | 890 | 20002800210 | G20 | 8000 | 90 | %
S0000 100 k248, Y000 6¥'0 | 0C0 G288l | 920 | SOO0 | 9100 | 90 | 6¥0 | €000 | SO
S0000 €00 SL'L | G100 | 820 Gco | 8cL) 1000 | 0200 | S20 | 20| 2L00 | +O
8000 GEO 810 | C99L | 1€0 | 2000 | 9200 | SE€0 | GEO | OO0 | €0
6000 | 220 €20 | 666G} OO0 | 5200 | G20 | 9€0 | BOOO | 2O
L1100 o G20 | tc9l OO0 | LeO0 | 920 | 80 | SOO0 | D
g 3N ED v M A "D | 9N N as us AN 1 40 N S d U IS o) oy
(%6SseW) £y

VR YV LIz

fi

mEEERA LD . TR60mm. £2130mmEiE30mm., & X60mmD

[0111]

AR

N IORTEIRIZ

-
—

TH0F TRz EL L 72, D%, K1

-
—

- =AU —RL



WO 2007/129703

MaEZAHEL . IE60mm, KX130mmODimfE LB ma L —/T — 7 IZXVEE LT,

[0112] ZORBRFAZAWT, MR TREFIC TRV RLARZIT o7, 1208-17/1
FET R, KRR & 0Bt LT, 0%, BMRERDEREL T, ARy NEAER
OB BIRSE R EMSGE EIREBICIVAE L, BEIRLIADB1088 1
BE LR BRSO NORREEZ RO, 7238, ZZIZEDTHRBRE M LMD
Wi, BBV EANE Mg O B B AT EHE BB 715 THDHJASO M609-
IUNTHESNDERMFITHEL T2,

AR RERTITR T,

[0113] [F£7]

30

No RARE
RS (um)
CH1 516
C2 534
C3 487
C4 402
X C5 376
2% C6 397
| C7 | 213
15 C8 205
C9 188
C10 168
C11 336
C12 138
C13 356
Itk | C14 846
3N C15 875
{51 C16 925

PCT/JP2007/059501




WO 2007/129703 31 PCT/JP2007/059501

[0114]

[0115]

AFEAFFHMNICHDN0.C1~No.C13DHIE, K KR RFEEH600 u mLL R,
Mt X RS REF THD, SnOFFHBARFERANDHADN0.C14, SO AN
ARFEANLIDN0.C15, CrOFHANAFEI LA NDN0.C1613, NIRRT
E25800 u mP L &M EEBRMEICH D, UL EDEFHNIC LVAFEH DR R DR
Sz,

FEZE B ORI ek

RIEBFADE L DOBERRIL, AR DS HEIRFR IR AEM, BAMEEE. &
DONTA ISR AU T 2N O TETTH BB L. iR
FIZHT D,

ARFEHDFE 2O RO TEEEOM AL EME (T EEE M) LB HEICENT
T2FANRAT VAL, BEVE, TIREOPERR BRSO, SR iR
& b EERPFEEUEN M EEE RMEE RN ERENOEM L L TH A
Thd, B2, BEIEA OB 7 RBHE T E R DR FMEERENLEE
AL TV A,

ARFEADEIDREEDOM T EEW M, KT EEHOMALHEEIENTZT =5
ANRAT LU ABHIL, HEIEES ., fAK, SRk RN | M LT &R
PIFEL, BALWBREE T SO, BB FICB W T, Eham S &t
DLBEEINDEMIEHSNDHM L THEH TH 5,



WO 2007/129703 32 PCT/JP2007/059501

FHR DOHLPH

[1] BE%T, C:0.001~0. 02%, N:0. 001~0. 02%, Si:0. 01~0. 5%, Mn
:0. 05~0. 5%, P:0. 04%LLF, S:0. 01%LAF, Ni:3%#Bx~5%, Cr: 11~
26%% % A, BIZTi:0. 01~0. 5% K% UNb:0. 02~0. 6%DH>HO—FEE 1%
TFEAE G A B Fe K VR AR HIM NG 52 R E T A B I E LT
ATV ARG,

[2] Mo:3. 0%LL T, Cu:1. 0%LLF, V:3. 0%LL F, W:5. 0%LL T, Zr:0. 5%
LR O#FE T, Mo, Cu, V. W, ZrDOOH1EE 132D, LA F e Rl 5
D RIALIZFEE O M EPEITEN T AT L R,

[3] Al:1%LL T, Ca:0. 002%LL T, Mg:0. 002%LL T, B:0. 005%LL FOW g
NI E T2 LA B el e 2R M ST 55 SKRIA L I 2IZFERM O M &R B
NIZAT L A,

[4] A —AT T AMBE~ N T A MEBZHOET R 15% LT T, BRE BT 251
MEDSZRY, D307 =T A MADHKE fH EZE 52 No. 4P ETHOZLERBET D
FESRIESIZEEH O BB AT L R,

(5] F—ATFAMEE NV T A NMEEH T T R P15% LT T, N7 =T A
NMENGRD, 307 =T A MEDFE L EE 5 75No. 4U L THHZLER LT
FESRIEL TSRO R MEIBENT=AT L A,

6] 8% T, C:0.001~0.02%, N:0.001~0.02%., Si:0.01~1%, Mn:0.05~1%., P
10.04%LL T, S:0.01% LA, Ni:0.15~3%, Cr:11~22%, Mo:0.5~3%. Ti:0.01
~0.5%., Nb:0.08%j#., Al:0.1% %X 1%L T &5 A, 23D,

Cr, Ni, Mo, AlZ FERA)RB LI ON(B) XA - #FA T3 &, ZH A Fe B LUR
R IO DT L E B E T DTN T SR RN, RIBIEICEN 27 =T AR
L AR,

Cr+3Mo+6Ni=23 ««(A)

Al/Nb=10 «++(B)

[7] Cu:0.1~1.5%, V:0.02~3.0% D1 FEE7- 13 25% Fid (A’) R&7-T#ETE
D Z LB RS T 255 RIEGIZELHOMT T E W R BHEIENT= 7 =T R



WO 2007/129703 33 PCT/JP2007/059501

8]

[9]

[10]

[11]

[12]

[13]

AT A,

Cr+3Mo+6(Ni+Cu+V)=23 -+« (A")

Ca:0.0002~0.002%. Mg:0.0002~0.002%. B:0.0002~0.005% D\ 173% 1
FEEII2FEN LB Lol LA BB E T 25 RIE6 UL TICEEH O & @ &M, B
BN 7 27 A FRAT LA,

8% T, C:0.001~0.02%, N:0.001~0.02%., Si:0.01~0.5%, Mn:0.05~1%
VP:0.04%LA T, S:0.01%LLF, Cr:12~25%%Z AL,

Ti, NbD 1FEE/ 13255 Ti:0.02~0.5%, Nb:0.02~1% D#HiFH THE #, 7232,

Sn, SbD1FEFE 721X 2FE % Sn:0.005~2%, Sb:0.005~1% DHiFH TE 4, FEEBAFe
BLORABENY NS DI LR EETHMTEEBEBIEICENTZT7 =T 5
ATV ARG,

Ni:5%EA T, Mo:3% LA T DIFEE /1L 2 A B T2 LA R T 558 REIZFLH
DO X EERIEIENTZT =2 TAFRAT VA,

Cu:1.5%LA T Vi3%LL T, W:5% L FOIFEE T2 FA &t LA FFd
TRFERIAI I LIOIZFEHOM I EERE EMEIENTT =T A NRAT L R,

Al:1%LLF, Ca:0.002%LL T, Mg:0.002% L4 T, B:0.005% LA FO1FEE7- 1327
VL EZETer bR E T 55 REL LSRR O T X ZE R/ IEICEN 2T =55
RAT LA,

Al:1%LLF, Ca:0.002%LL T, Mg:0.002% L4 T, B:0.005% LA FO1FEE7- 1327
Pl baEte bR T B RE UT10ICH O T & EE AL ICEN-7 =

FGARRAT L A,



WO 2007/129703

1/4

PCT/JP2007/059501

_| ®m. 205%RH
50C. 2h

[1]
60
-t >
30
-
A
A
1O
1 60 {130
4
[X2]
| BB 35C. | &#. 20~30%RH
| 5%CaClz. 2h "| 60C. 4h
300 H41 7))
[3]
®E 35C. ¥ HE. 20~30%RH

5%NaCl. 2h

60C. 4h

180 ¥ 7 )

8. =95%RH

50C. 2h




2/4

WO 2007/129703 PCT/JP2007/059501
[[X4]
1200

~ 1000 "Q

£ i

= ol B¥F

- 800 r \

W -

- N © o

B¢ 600

@ﬂ " @

_BE 400 : o 0

¥ 200

0 1 1 1 § 1 Lok 1 L I 1 L 1
20 25 30 35
Cr+3Mo+6Ni
[[X]5]
Al/Nb=10

15 3

2 |x  x X

g .

- e o A ® : R, W)Y 0 & bIC RS
8 | g * | ERTBHENR R

g 05 g S R — A YY) HERSR B
< A >K A

o i [
0 0.05 0.1 0.15

Nb content (mass%)



3/4

WO 2007/129703 PCT/JP2007/059501
(6]
A
B e e
. __Sn, Sb, Ni%hn
DR
=
B
;§
R R ERR
BEREETOD
B8
B )
[17]
HE 35C. | Hf%. 20~30%RH B, 295%RH
5%NaCl. 2h 60C. 4h 50C. 2h
1208 7 )b
(18]
1000
E 800 [T
3 R
4 600 F —
BK A 1 [
ﬁé a0 || 7 [] — —
.K R
& 200 -

base 0.4Sn0.4Sb0.4Ni 0.4Ni 0.4Ni 1Mo 1Mo 1Mo 1Mo lMo‘ 1Mo
0.4Sn0.4Sb 0.4Sn0.4Sb 0.4Ni 0.4Cu0.4Nb



WO 2007/129703

[X9]

BRERERS (um)

800
700

600

500
400

300

200

4/4

PCT/JP2007/059501

_ Nb O
Cuo o
Ni
- @)
Sb Sn
0.5 1 1.5 2 2.5

FEhRE{L B 2 Elcrit (mA/cm?)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2007/059501

A. CLASSIFICATION OF SUBJECT MATTER
C22C38/00(2006.01)1,

C22C38/50(2006.01) 1

7

C22C38/54(2006.01) 1

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

B. FIELDS SEARCHED

€22C38/00-38/60

Minimum documentation searched (classification system followed by classification symbols)

1922-1%896
1971-2007

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 Kcho
Torocku Jitsuyo Shinan Kcho

1896-2007
1994-2007

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.
P,X JP 2006-274391 A (Nisshin Steel Co., Ltd.}, 1-3
12 October, 2006 (12.10.06),
Claims; table 1; Par. No. [0030]
(Family: none)
X JP 2005-336599 A (JFE Steel Corp.), 1-3
08 December, 2005 (08.12.05),
Claims; tables 1, 7; Par. Nos. [0022], [0023],
[0026]
& WO 2005/42793 Al & EP 1683885 Al
X JP 2005-146345 A (Nippon Steel & Sumikin 9-13
Stainlegs Steel Corp.),
09 June, 2005 (09.06.05),
Claimg; table 1
(Family: none)

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)

“0O”  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

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

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

Date of mailing of the international search report

06 August, 2007 (06.08.07) 14 August, 2007 (14.08.07)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2007/059501

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

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

Relevant to claim No.

Stainless Steel Corp.),

18 August, 2005 (18.08.05),
Claims; table 1

(Family: none)

03 October, 2002 (03.10.02),
Full text
& EP 1225242 A2

A JP 2002-285300 A (Kawasaki Steel Corp.),

& US 2002/136661 Al

X JP 2005-220429 A (Nippon Steel & Sumikin 11-13

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2007/059501

Box No. IT 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 \:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. \: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. \: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. IIT 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:

Claims 1-5 relate to a stainless steel which contains C: 0.001 to 0.02%,
N: 0.001 to 0.02%, S8i: 0.01 to 0.5%, Mn: 0.05 to 0.5%, P: 0.04% or below,
S: 0.01% or below, Ni: more than 3% to 5%, Cr: 11 to 26%, and one or more
of Ti: 0.01 to 0.5% and Nb: 0.02 to 0.6% with the balance consisting of Fe
and unavoidable impurities.

Claims 6-8 relate to a ferritic stainless gsteel which containg C: 0.001
to 0.02%, N: 0.001 to 0.02%, Si: 0.01 to 1%, Mn: 0.05 to 1%, P: 0.04% or
below, S: 0.01% or below, Ni: 0.15 to 3%, Cr: 11 to 22%, Mo: 0.5 to 3%, Ti:
0.01 to 0.5%, Nb: less than 0.08%, and 21: more than 0.1% to 1% and satisfies

(continued to extra sheet)

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

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. \: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. \:l 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.:

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.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2007/059501

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

the relationship (a): Cr+3Mo+6Ni = 23 and the relationship (B): Al/Nb
2 10 with the balance consisting of Fe and unavoidable impurities.

Claimg 9-13 relate to a ferritic stainless gsteel which containg C:
0.001 to 0.02%, N: 0.001 to 0.02%, Si: 0.01 to 0.5%, Mn: 0.05 to 1%,
P: 0.04% or below, S: 0.01% or below, Cr: 12 to 25%, one or more of
Ti: 0.02 to 0.5% and Nb: 0.02 to 1%, and one or more of Sn: 0.005 to
2% and Sb: 0.005 to 1% with the balance consgisting of Fe and unavoidable
impurities.

Form PCT/ISA/210 (extra sheet) (April 2005)



[E A EHEHiEE S PCT,/JP2007/7059501

A, ERORETLATFOSE (HERFFHE (1PC) )
It.Cl.  C22C38/00(2006. 01) i, €22€38/50(2006.01)1, €22C38/54(2006.01)1

B. FEEZITo7AE

WRE 21T o TRy NRERE (EERFrF 28 (T PC) )
Int.Cl.  £22C38/00-38/60

B/NBERIA ORI CIEZ T o e Hicg En s o
A AREEEHEAH 1922—-19964
HAREARERFTRAR 1971—20074
AARESEHSIREHRAH 1996—200 74
HARER I A RAH 1994—200 74

EESRE CHERLZETT —F =X (T —F X ADLFF,

A L7 R

C. B 5 Lo b s ik

S SO BT 5
BT DY ok Bl ROV BT BIE Y 5 & Xk, FORET A EIOR R Rk ORI B
P, X JP 2006-274391 A (HFBEMER ) 2006. 10. 12, HEEraskof | 1-3
p. [#1]. [0030] (77 VU—%L)
X JP 2005-336599 A (] F E AT — 4k Xat) 2005, 12. 08, HFrsE | 1-3
kg, [#£1) [£7). [0022]). [0023]). [0026]
& WO 2005/42793 Al & EP 1683885 Al
X JP 2005-146345 A (57 B #81E4 AT > L AR S 1) 2005. 06. 09, 45| 9-13
PrEsko®H, [£1] (773U —721)

W CHORE IO XIFIES LTV D,

o "F b7 I ) —ICET L RES I,

* BIHXERODT IV —

TA ] BICEEDH 5 LA TR < . — IRk &R
HD

[E | EESHRE BRTOHEE 721385 TH 508, EREER
PgloaFgREnich o

ML | e IR Bea & #2037 2 ST I3 O STER O 74T
AU 3o B3 s B i 2 Erd 57205 A
L0 GRER A A1)

O] OBEIC L AFR, A, BrR%ECE k1 530k

[P EBSHEEBRTC, D oEEOEEOERM L1 5 HE

O B OBITAR SFIZ SR

(T ) R HRE A SOIEE AR ICAR SNTTRTh - T
HRE & FET 5 b0 Tie< . BRAOKIE IR

OBEEO DI HTH LD

(X | BHICEEOH AL ChH - T, Uik & TIE
OFRMENIHELHEME NN EEZ NS HD

(Y| BICBEEOH AT CTHhH - T, Ushrrk & ftho 1 2L
FOTHERE O, BEFICE S THETH LA

Lo TSR LNEEZ LNDAED
(&) B—XF 2 F 77 3 U —Hk

[ElfsfRE &7 T LA
06. 08. 2007

[ElfsR A # S OREEA
14. 08.

2007

E TR 04/ E S T
AAREREFFT (1 SAS]P)
HEEXS100—-8915
HEHTRHRENE=TH4%3 5

FrfTHEE (EROHLBE)

4K 9833

G
EEEKE 03—3581—1101 M

3435

BRAPCT A/ I1SA7210 (FH2—¥) (200544A4)




E R R EpsHpELRS PCT,/JP2007,/059501
C (Fix) .  BHE9 25 LD O AR

B F STk BT 5
HF Ay — %k BUASCES RO—OEFNRET 5 & &3, #ORE AEiro#E R O O & B
X JP 2005-220429 A (7 HE8 =4 27 o L ARk 4) 2005. 08,18, #¢ | 11-13
ek o®mE, [£1] (73U —721)
A JP 2002-285300 A (I HRdEkEA 1) 2002, 10. 03, £3C & EP 4-8

1225242 A2 & US 2002/136661 Al

HMIPCT/1SA/ 210 (B2 —0%%x) (200544H4)



E R A EpsHiEES PCT,JP2007/7059501

FUE FHROTMWHO—FOFER TERNEEDER (FH1X—2020FX)
EHBFEHIE (PCTI74:(2) (@) OBREICL Y, ZOEBEFEERSIIROIEHIC LY FEROSHO —FIZ OV THE
Lo T,

1. {7 gskosiHA i, ZOEBHEEENAEEZTAZEEBELRVERIUBEL HLOTH S,
DFEY,
2. {7 @BRo#H i, ARELEESNEL T2 &N TELREE CITEOEMSE AWMz LT

ROEBREBROEIIRL bOTHL, DEY,

3. I #FkosuHE i, ERFROEH TH o TP C THHAIP. 4(a) D 2 R EHEILOHEEID
P& CRREE N TR0,

FIE EHOBE—MERRINL THWALEOER (F13—Y0 30F%)

WICHRAA L 510 2 OEBEHEEC UL EORMA RS B & = O EHESE IR .

EROBPH T — BITAZAHEIIE. C: 0. 001~0. 02%,. N:0. 001~0. 02%,
Si:0. 01~0. 5%, Mn:0. 05~0. 5%, P:0. 04%LLF,. S:0. 01%
PLF. Ni:83%Hx2~5%, Cr :11~26%%5H&, E£IcTi:0. 01~0. 5%k
ONb :0. 02~0. 6%DHIELO—FELIX_MEEH, HHNFE e KO REAFY 7>
SIRDAT LV AINFRDHEDTH D,

Sk O#EIPH 6 — ST AT, C: 0.001~0.02%., N :0.001~0.02%. Si :0.01~1%,
Mn :0.05~1%, P:0.04%LAF, S:0.01%LL F, Ni:0.15~ 3%, Cr:11~22%, Mo :0.5~3%,
Ti:0.01~0.5%. Nb: 0.08%Ai5. Al : 0. 1% Z B2 1%L FEEH, 2o, (A)FdDCr+ 3Mo
+6NiZ23B LY (B) DAL Nb=10% 72 LU, B Feds KOV BEARMI BB 7 =5
A RNBRAT VL APIIHREL LD TH D,

1. 177 HEARLERBINGEE R T CHHRNICHT Lo, ZoEBGEIESRE I, TS TORETRERFER
OEF DUV THER L7z,

2. ¥ BIRREFEEZERTLETLRL TATORENELEROHFICOVTIHET L LB TEDOT, B
DR FER OIS 2R D270 T,

3. 1 HEAPLELRIBIMEFEEE —HOH LMW Lo /e ¢, ZoEBEREHRE L. FEEOM
£ & o TR OFER OFEFE DIV THERL L7,

4. {7 HBEAPRKELRBINTHETFEEEZ BB RIS Ligho7z0 T, ZOEBEHERS L. 5RO O RN Gl
SN TV L IR LR OFEROHFAZ-DWVTIERL LT,

BIFHA FHE O RBEOH LTI T 5 R
& BNREFERIR G, YT 556003, RER I TR oMM &I, HEEAND BRI TAb T,
I B EFEEOMM L HCHBEAP S EBR N TR o 20, BE R FEE 5E IR L7 I
P Sch o2 o T2,
" IBISE TR OMA 2 HE D BE L T e Ao T,

BAPCT /ISA/210 (F1=—0ki#E (2) ) (200544H)



[ PR EpEhEES PCT/JP2007/7059501

5 IR D e &

FEROFIPH 9 — 1 SIT/EAFEIIT. C:0.001~0. 02% . N :0.001~0.02%. Si:0.01~0.5%.
Mn :0.05~1%, P:0.04%LL T, S:0.01%LLF, Cr:12~25%%&A L., Ti, Nb D 1fiFE7~
IZ2F% Ti:0.02~0.5%. Nb : 0.02~1% DO#FiPI TEH M, 7>, Sn, Sb D 1 EF /-1 2%

Sn : 0.005~2%, Sb : 0.005~1% DOFEH TH I, RN Fe B L ORABERMP N DD 7 =
FA MRAT ULV ABITAR A HDOTH D,

BERPCT/ISA 210 (BH~—) (200544H)



	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 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report
	Page 44 - wo-search-report
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report

