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Ti : 0 — 0.2%, N b : 0 — 0.2%, V: 0-0.2%, B: 0-0.0 

1 %, N : 0 . 0 0 5 - 0 . 1 %, gift* F e feet OTb ft <J , 

TIE (1) ^-e^3*l£Xliitf 6 5 0-9 5 0XfoZo 

Xi$_= 35 (C r + 1 . 7 2Mo + 2. 0 9S i +4. 8 6 N b + 8. 2 9 V 

+ 1.77T i + 2 1 . 4 A I + 40.0B-7. 1 4C-8.0N-3.28N 

i - 1 . 8 9M n-0. 5 1 C u) +3 1 0 •••(1) 

[0032] lit, ±!EXli!&, h + 7i7^ h 2*|^j£$£8 8 0°C 

^JtAc,^ (°c) *%&£&< fefetzzttf'ezzfi&'e&zo 
[0033] tulE (A) (Dib^fflf&tk^t&ZtmmtLXs ft K TIE (2) i&X^ 

ti^rmax^2 o-io o fcMxfo&M^Mmt&z 
r max= 420C-1 1 . 5 S i + 7M n+ 2 3 N i - 1 1 . 5 C r - 1 2 M 

o + 9Cu—49T i —50Nb — 52A I + 470N+1 89 ••• (2) 

ymaxttl 1 0 0°C*MJt ̂  MI0 

m (wm%) tk^kt^XfcZ>0 ymax^l 0 0 &L±t 

)mX^ — X.7L1-y( Z. tifX^^o ymax7^2 

0-1 o o^-efe^iltcfc^-ai, ^if^xh 
U, M®JillK JgIElM£© § fi Jtmtkif ho Tmax7^5 0-8 

0 Ll^o 
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[0034] [4a$H0311f2] 

±E 2 $HM11/3` 6 ts z MU LIV4M-at:.-  _ ct t,  ) — 12ME -.3  s - ft Z$H$4 L I., -c i, 

, ±,E2$1M113LA),11 -- Zit,, #1#M-aViuM21.±=1--e7J--5-t-f 1* 

ML1-szt —5-J--1 1-MIPEAb7=7-1 1-*ML1-sz 7 '74 I-MIPE 

LAJE11 - zz._-.Le--e,z. 	2MMI1J-;01-$H$46:.:JEllo-ct, — a)2$HM11 

1 .--e_''Itkl,::_ct t')R -Z7J--5-J--1 1-mmT-N1imb\6$1$410t) 

R -za)--e, WNI`LEA<Iiiiat'Lli -zOtts#,V4M-a3MV* -zz: 

[0035] ±27J--5-t-f li-z-_- 1, 7 i 74 10311fEL 1,-CIVEllA6:=ZU-Cf2 

/7 ONVAIPECLAJEIIT 	tg#MattaARAIJN 6 tvtit:.-..3*M (,:.= a' AI' ID Z 

;056V-s1,N0  1412tKO'gts*M$V,#6, 7J--5-J--1 I-MIPEL L -Ct -FilE 

(B) , 7i7-1 I-MIPEL 1,---ct -FE (c) ototizz._-.LeT,Z 

0 

[0036] (B) Kli%T, C: 0. 0 0 0 1 —O. 1 5%, 	S i : 0. 0 0 1 —4. 0% 

Mn : 0.001-2.5%, 	P : 0. 0 0 1 --O. 04 5%, 	S : 0.000 

5-0.03%, 	N i : 6. 0--2 8. 0%, 	C r : 1 5.0-26.0%, Mo 

: 0-7.0%, 	Cu : 0-3.5%, 	Nb : 0-1.0%, 	T i : 0-1.0 

%, A I : 0-0. 1 %, 	N : 0-0. 3%, 	B : 0-0. 0 1 %, V : 0-0 

.5%, W: 0^-0.3%, Ca, Mg, Y, 	REM (a±ffiTcA) 0-ait : 

0-0. 1 %, R3,,13 F e 8 ck rieglov4ctt 75\ 61-szo 

[0037] (C) Ni%T, C: 0. 0 0 0 1 —O. 1 5%, 	S i : 0. 0 0 1 —1 . 2% 

, 	Mn : 0.001-1.2%, 	P : 0.00 1 --0.04%, 	S : 0.0005 

—0.03%, 	N i : 0-0.6%, C r : 1 1.5-32.0%, Mo : 0- 

2.5%, 	Cu : 0-1.0%, 	Nb : 0-1.0%, 	T i : 0-1.0%, 	A 

I 	: 0-0. 2%, 	N: 0-0. 0 2 5%, 	B: 0^-0.0 1 %, 	V: 0-0. 

5%, W: 0^-0.3%, Ca, Mg, Y, 	REM (a±ffiTcA) 0-ait : 0 

—O. 1 %, R3,13 F e 8 ck rieglov4ctt 75\ 6 td: z . 

[0038] CiVaMaA-4] 

WO 2014/184890 11 PCT/JP2013/063495 

[0034] 

, ±§B2 4l&SH£igffl-e$£ffeN hi£ 

II £: ft £ 7l" — X"ri-^ K^ilffiJP7x^^T K$fii;^l)7i7/f 

ft-e^iucMI&nmtiLWfre>4i#w©^t$ 
St"•i>CDT\ aR^r^Ht" £ d 

RTti"e&£o 

[0035] ±ttt-X^i~'( h^/:(i7i7^ K^0®fi^ UTffi 

*0S3E#®iMffl-e $, ra®i§M4a)ii£frbirnizi&ttfflmzd 
sttfa&/£#$|/£i60fciu LT&TIE 

(B) , 717^ LTtiTIE (C) ©t,©£Ptf£ 

o 

[0036] (B) ff M%T\ C: 0.0001-0.1 5%, Si : 0.001-4.0% 

, Mn : 0.00 1- 2.5% P : 0.001-0.04 5% S : 0.000 

5-0.03%, Ni : 6.0-28.0%, Cr: 15.0-26.0%, Mo 

: 0-7.0%, C u : 0 — 3.5%, Nb: 0-1.0%, Ti : 0-1.0 

%, A I : 0-0.1%, N : 0 — 0.3%, B : 0-0.01%, V:0~0 

.5%, W: 0-0.3%, Ca, Mg, Y, REM CD^ft : 

0-0.1%, gl£BF £>&£<, 

[0037] (C) ffi%-e, C: 0.0001-0.1 5%, Si : 0.001-1.2% 

, Mn : 0.001—1.2%, P : 0.00 1- 0.04%, S : 0.0005 

-0.03%, Ni : 0 — 0.6%, Cr: 11.5-32.0%, M o : 0 -

2.5%, C u : 0—1.0%, Nb : 0-1.0%, Ti : 0—1.0%, A 

I : 0 — 0.2%, N: 0-0.025%, B: 0-0.01%, V:0~0. 

5%, W: 0-0.3%, Ca, Mg, Y, REM ©£-=t : 0 

-0. 1 %, gl£BF £>&£<, 

[0038] 
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twamat:.-.4 -zmi3ovotolat 1.0MP aJ,;CFL -  Z. #0111 

e1. OMP a J-;CF-Ctt,l,S, ELMAIRtstRihe t:.-_ -c 4 	1J-- I-UCEllotso 

#1#M-ae-A-A--e 	Z. VII 	Z OPEAb)011.qtigril. • qtiliiIVIZZ 12 --Clg 

#m-a75q_vil-z t:.-. z z tola 	1. OMP a L;CF0Aff, # TERt1-413S,:t I,\ 

o  lit:.-__EE 2 CMIlL 1./"C ymaxe 1 0 0 	03113LAJE -Ztli-a6:.-_6 	O. 8 

M P a J-;1-F0)#01116:.-_ -cAPP`seAV41-0. —, #01a1A3AC:- 

1E0 L )07a,qtiliiIV eR < tst,) trItte1E--  Z. TO'g t:.-. l, 	0. 0 3 M P a 

J-;t±0)4fIlaVeq -Za.'L751T1,<, 	0. 1 MP aL;t_ELI-SZ,:t -3 1,:t 

II 1., --ct ct oc. ts8, #1#Ma6:.-.4 -Z 	5- 	1 	$11$419)4-aLtsZ 

(,, 	R a e 0 . 3 0 m. mJ,;CF1,:.-_MTZ L.' L 7Y2 	1., O.  	0)4±_hl, , 

A, YOTIM- , 	3f1e0)kiNT41.--e -D -ctat)l-so0 

[0039] inMaaAJIMEIftl,  8 8 0 ti,;t_hL 	Z. RIElAt 6 OW4 t:.= ck 't.6S, ± 

2 2 $IMPJOARiat:.:ct ztWf-ni 	fl_11,11 	Z via, ltor),t -) t:.:1-421,:qti 

Ltcl', < --C.  t 	5- 	1 	$11M- 1±0#1#M-aeUi RL tsZ e, 4fIla 	1 . 0 

M P a J-;CF0)A-it L -  ztaa, 8 8 0 ti,;LETO)))1M7Y2 	tt.Z. 9 0 0°C 

L;t_hL 	Z z: L eiVeillaaARAbN 6 ct (,J PTA i., 00  

[0040] tc_- tc_'1_,, 	RV-z-_- (, -0)3g$41,:.:LftlE -Z44,!,E2CM110)7J--5-j--f 

+7=7-( I- 2$H21.*:.-.)inflt,qt -z;05ezo z:41.6 2$Helt/ -Z 

21.±=11,:qt -Z z: LT, .fittt::ARZ7J-- 5-t-f 1-Aiate#01$1 

$410LYT-NiifflAt,)kMR1_,--kiNc. 	-t. a))<  

TRIliA--eliJItsAt*oei-;CFoct -)tsa.' LeA.64-t.Z0 	2 QMP1=1 (,:.= 7 

i 7 4 	M e#11 1, --C 1,\ Z =It:I-CA-  — 	5-  t 4 F + 7 i 74 1, 2 mIt#5,Fail. 

tu.-.)07 -zL, -t.o2mmmiti--et, 	ofEltAb7)1,5-it-r 1-$H 	k_d 

ALL-TA--5- -f 1-eiZet - Zo t1_,AL- 7J--5-t-f 1-MaL -t.  

oi71# 0)7 i 74 1-AinormaAintwt, 7 i 7 4 IML7J--5-t-f 

MIDEL$Itiltel,:.:3e_ -JtJ- ct ', L - Z 	1- _Riga)IRM-)1J)Ji 	t:.-_,t -D-c, 	40,41:.= 

-kiNitIOLtsZo z: orARIka)IVEMfillEll L -C7t—T-t-f Hilia l, 

2$1MIliti-e134# -Z 7 '74 1-ea'a)ifit:.-_tLYT-Vniz's-ttse6R-Z 

WO 2014/184890 12 PCT/JP2013/063495 

1.oMPa^T^t^ 

if 1 . 0 M P aUTXfotil£, >+t-

• mmmizfovx& 
I.OMP aja~F©i60-ciS!£-r*u;f 

o LTymax^i 0 00. 8 

MP -n, 
< &yAMST-T£<> o. o 3 M P a 

u±(Dm&mf±%:mutz>ztm?SL<, 0.1 Mpa^±ttezxtuzm 
iLTti^o &fc\ 

&s R aifO. 3 0 ixmUTlZ^mXfo&ZtifMS IA\> H®0M±±^ II 

fa MW'lfeM, ^M(D^ttlXh-oX^j%-bt^0 

[0039] 8 o°cu±ttz>o m^bmmiz^n^ ± 
IE 2 *@ oiz £ % fy m t % *i£\ o & 9 iz izm$ 
Lte<T*7>T>is7>ffittm±<D&m&Gtfpimiiti:2>tf> l±Z 1 . 0 
MP a&LT(D&ttttZ>m£s 8 8 OVM±-e<DlimtfM£n&o 9 0 0°C 

iu±ttzzt tftfrmfeMamjUfr z> * y $?£ L 
[0040] /c/cU K 

+ 717^ K 2 W^#1"-g> 

CI %lffc IZjftMlt £ J — XyLi~-i' 

tt(Dft^t^&W%:^iJMz-XJ$mLJPTl\ "tO^-h — X^Z-Dl\T& 

&9tif^TLbtiz>0 2*mm*iz7 
h + 7i7^ h2*g±±#;^jt 

mzMmtzt, ^02®^ii^-e^ ^tm\\M*?^)\s^y*f< M@£|3 

j^,t LX^t' — XyLi~-i' h %n Mi £$tlt £0 L/C^ — XyLi~-i' h$nll£:^ 

®JHSI®7x^ 7i7^ K 

r^©|gS]^j tcd;^T, #%IZ 

ih^'PT£i£Z>o C0^E0IES]^l£fyffl LT^-XTi~< K^ti 

2311141 XP$Jgt&7 \-%nMi(DtplZ$L!R%:&W)$-\±i£li<ibJ&MtZ> 
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. -t. olig, #01$H#LoYT-NILLffit:.=L -MRitia)A-- 5-t-r I-eat 

(,, i)1/*-0/76:.-_„t (,) -k-/f Ltc#1±ffakLi-s6 -3L L -c#00Hotliiin' 

t`Litt`LYT-77F:t L -ctlezta)LA. 641., eMOigt:=V-NiifflA<'7J- 

-5- t-r 1-earLLtszo M13$40WNI`Labog igt:.-.7i-- 5-t-r 1-e 

ArceVezL, -t. 41.60)7--5-t-r 1-eatolE1 --eWN1IM:.-_L -c 

#1±L -c ki \ Z M13# OrAiii al  t t tg ja t: ct 'D --C 	0 t::- t W f477  Mt 	t 12 . tg#M 

aea,ffL ---c• kiN  < 0 

[0041] 880 °C_ET7'74*MLtSZNA'Dt — T-J-41-*MLtszM 

_hE 2 CM11104-U--) (,)6:.=)Ell 0 tctgat: (,, tola 1. OMP a J-;CF, )iliS511 

1.880 —108otLo-3e4A1E . CAMMToAft-FTWaff 

t:.-A4-ag33• (Z3(6) eR (,) - oz._.- L75qfg,tql.-cozo 	z.: oz.: L /3\ 6, 

±22MMIlo_RfaIREIMfill,11 -zz:Le, 1E4fIla • CifrIMM--ea) 

5- i/$11$4P1±0tg#M-aol.vffV,II-.35 -tz -',A.--eNJoiy--cfil--ezL 

giA.zo 

[0042] ±E (2) A0)7maxe 1 0 c)J-;t-F -eziE*-1M -z2MMIlt. 4ft 

la 1 1 c)otckt,J1E021.0-,#t:.:7J-- 5- t-r 1- + 7 '74 1- 2$1MaLts 

z5nTaivattezo  RHAt 60$N4t::_ ctz L, 7maxe 2 0— 1 0 0 7 >r 

V -,3_41.7-c_-  2$HM11)Eilort'i'-a. #01110.c) 3-0.8MP a, )JIM5111. 

880-103 ota)A-Ite# --etg#M-aa"ff:s - t.  Z z: Le T 	, tg#M 

a A-  ft 01E4fIlalE, 1i5EMEt:.:fil LtSZ 0 li le:.= 7 max e 5 0- 8 0 --e 

Z 2 CM11)Ell kiN  Z LIV4Ma A-  ft 0)11 Wftect ,,) —1,1#g 	L. 4111110. 

03-0. 5MP a, ))1:1M218 80— 1 0 0 OtaAt# (ZiftitSAftRiffl 

- z_' Le--e 	zo z:ota-a, MM5n11.0±1iRtiNAiS 9 8 oti,;t-Fo1E5Eiti 

t:.-_,TrZL -ctctoo  

[0043] tg#M-aaAiuMtlt —il,20/gi-s-r 	it-1-$41,110t,-:5- 1/$11$4P1± 

ofg#M-aot'i'aL (7aiz. ,4')Iil, (,:= ,:t (,) 11)34fita 1 0 -3  P a it-FL Lit 

ry#toti--e*4-a3g$4)0Aqt -zz:Lt:.-_„t -D --Cff -') a' LeT 	Z 0 tc tz-_ 

L. 	4 	it-1-$Jt10Ell -t. T, 4-1-z5-i/$11$4P1±1-44#01-:5-t. 

WO 2014/184890 13 PCT/JP2013/063495 

o LTJ^cS^CD^ — X^i~^ 

&N J; y ^ 

3ft t>£^il] L T&£ =fc © £^ A £ *u HWtcfit£jgC* 

— 7,7^^ S$nl!ti£:— x^r-y^i Sip 

Ms$LXM1f & ts ^tibCD^-X^—y^ 

LTi^'g)t,ratCct o TSIN££ i;s ra® 

n"#ilfT LTlN < o 

[0041] 8 8 0°CU±X7 h £ ft £ 11 £ 

±§E2*|&SH©fttay &M®J± 1 . 0 M P a JUT, iPitfS 

t8 80~1 0 8 • ^&bP$^©£#~F-Cfcm®&M 

(&Pl6) #01 y ^"tl^ £#56113 tiTl^o Z(DZtfrb, 

i&mmi± • ^sra-cox 
^y\sxmwm ± © t£ f£jg£- © 3ttT £ {EJi 3 tt £ 9 A T?® tt>x # f u T? & £ ̂  
• A So 

[0042] ±§E (2) it® y max# 1 0 0•& 2m 

tel 1 0 0oCc£ y^i^jt issuedh + 717^ S2*|$|$£& 

•S^j£$I$#£>£o y max# 2 0 ~ 1 OO^JSKII 

M3tl/c2*g3lil£ffl^£ill^ gjHIE0.03~0.8MPa, JP^Jt 

8 8o~i o 3 o'cvmmmxfcm^zmfizvzzttfxi*, rag 
fttcyrnax#5 0-8 0-efe 

£ 2 ^ £ £ra&^M£©SfiWy-I^U &M®J±o. 
03 — 0. 5MPa, JP^Jt8 8 0-1 0 0 0 "CcDiagUCjiglE&IM^ !,& 

tZttfX3;Z>o d©Ji^ JP^Jt©±Wm«9 8 O°CJ^T0^Ji 

tCEx/E: L T t <£ lN0 

[0043] ra^©flP$Kifi£3fe—flSfa&'f >-9— \-tt%:m^tcX^y \s xMttm± 
<D&m&&<Dm&£mmz., Ji£3i$tcj;yj±2i£»i o-^Paj 
HH m ̂  £ Jp$*&*#•t z> z t iz <£ o T tr 9 c: #-c $ £ „ tz ti 
u -< yv— m^tz>x^y\yxmMm±^m^m^-^ 
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Z. #01111, 1143LRock -3 t:.-. 1.0mpa L;t-FaAt # --e,TA -  Z. )infA, 51l,  

L —9' — t:.-. ct (,J1:FilaYg$4 ,12tK t'7 —  6:.-.)]Q 	Z 	510),ft,, &rat: ct Z AYE 

MNI.t:.-_,,t -D -c#013g1EPifta)51friftt:.-AN11-zai- J,-Zz:L t, -- 

Z. )iuMqtillirbW 30-1 20m i n oa # --eat1-4-0,S ct 0. 

AJAR 
[0044] [-AVM 1 ] 

	 1 (,:.:71VE**MZ$11$&C,11741,tc. D- 1 -D- 3 t-ymaxe 1 

0 0a30], 	ivi - 1 -Nn - 2 61, \l-)11, Z7)1/5-1J--f I- 	5- 	1, Z $11t:.-. 

31A -,3_ tt,z$11, 	F— 1 67174 1-*M$11, 	A— 1 67J--5-J--f 1-*M11 

T Z . $0MoWil,  	,fi_t, M. -,3_ R a t, 	 1 vzIENC,L -cZ. JEI1S 

I., tcMIP&O)kXKLPW, D— 1 — D— 3 (,7 '74 1-$H+g1Et, M— 1 

M— 2 1,7 '74 1-$H+7)1/5- 1J-4 H, 	NA -  3 (, 7)1/5-1J-4 1-**H 

, F— 1 67 '74 1-*$H, A— 1 67J--5-J--f 1-**H-eZ. 

[0045] 

WO 2014/184890 14 PCT/JP2013/063495 

So 1 . OMP aUTOmmxmfet&o JP^&ti 

L - ̂ - iz £ y ifcpft£ti—S-Jtfkto^s tc J; S 

JP^tCct o T%pjrfe(D}&mz1]mt &J5)£%:Umt & z tlbXx* 

So 3 0~ 1 2 0m i n©|5H"eig^t"tLtfcfc^o 

[0044] [^»IJ 1 ] 

mi lz&T1k¥ffltiiiZtiT&fflfcZmMLfco D-1 ~D-3tiymax#1 

0 0^)^011, M- 1 ~M — 2 til\sXimz 

ftmznzm* F- 1 ti7x^ A - 1 K^iii 

T'feSo iHH±±N R a 1 tClEtl LTfeSo fflU 

L/c#»JS©#SIIIII^ D- 1 ~D~3ti7x^ Ml + j^Mk M — 1 

% M-2ti7x^^ + Kffi, M-3ii7;i/TW hfi 

, F-1ti7x^^Kmn. A- 1 K^ffi-efeSo 
[0045] 
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*1 

1-,  .6. 
- 	1-,  
i_i 	oe .6. oe o o 

- 
01 

Iv 
n 
,-i 

k,...: = 
c,., 
7:-:-.., cA c,., .6. ,.z u, 

M 
f L*41.0 (WRY()) 

xii , 
*1   

y max 

MA* 
'r---  

C Si Mn Ni Cr Cu Mo Al Ti Nb N :f.0)'10, 
ws,- 
(mm) 

p 

±± 
Ra  

(n m) 

D-1 0.063 0.53 0.32 2.04 16.55 0.04 - 0.009 0.004 - 0.007 - 661.2 71.2 0.8 2HD 0.06 40)1A-1- VPI 

D-2 0.068 0.39 0.76 0.12 16.06 0.05 0.04 - - - 0.057 - 805.1 63.2 1.0 2D 0.21 -61EIM4.*01 

D-3 0.109 0.41 0.32 0.16 12.32 - 0.17 - 0.020 0.02 0.009 - 716.8 94.5 1.6 2D 0.18 mc-d-ol 
M-1 0.340 0.56 0.55 0.13 13.40 0.04 - - - - 0.01:5 - 678.8 185.5 1.0 2D 0.1:5 40)D-4*M 

M-2 0.980 0.28 0.43 0.12 16.25 - 0.21 - - - 0.005 - 623.4 416.1 2.1 2B 0.07 -61EIM4.*01 

M-3 0.036 1.48 0.36 6.82 14.46 0.60 0.12 0.028 0.310 - 0.009 - 142.8 171.7 1.0 2D 0.16 kLZ441 

F-1 0.010 0.51 0.34 0.13 18.22 0.44 - - - 0.36 0.012 - 995.7 -26.2 1.2 2D 0.27 kLrdfl 

A-1 0.053 0.50 0.77 8.55 18.10 0.25 0.19 0.005 - - 0.028 - -62.8 212.3 1.0 2D 0.09 .tte.tikl 
*1) 	40150-**-14:::Tali \ --C- U, UGXAclA(°C)V:t 

W
O

 2014/184890 
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y max 
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D-11 0.063 0.40 0.76 0.44 16.03 0.04 0.04 - - - 0.028 V:0.03 786.3 55.0 1.0 2D 0.20 3 1EAnt*-1 
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iSffi tfc± 

Ra 
(p. m) 

fif ^ 

D-ll 0.063 0.40 0.76 0.44 16.03 0.04 0.04 - - - 0.028 V:0.03 786.3 55.0 1.0 2D 0.20 S 
D-12 0.080 0.23 0.50 0.24 16.28 - - - - - 0.047 - 802.8 63.8 1.0 2D 0.22 mmmM 
D-l 3 0.069 0.36 0.75 0.12 16.17 0.04 0.02 0.011 - 0.01 0.039 - 821.2 53.3 1.0 2D 0.25 

D-14 0.086 0.56 0.29 0.12 16.13 0.04 0.25 - 0.010 0.02 0.025 B:0.002 875.2 45.6 1.0 2D 0.19 mrnmm B 
D-l 5 0.064 0.54 0.31 1.90 16.37 0.04 0.04 0.004 0.004 - 0.011 - 669.7 71.9 1.0 2D 0.17 mmmM 
F-ll 0.009 0.37 0.91 0.13 18.35 0.19 2.00 0.010 0.005 0.61 0.010 - 1127.7 -62.0 1.0 2D 0.25 itmm 
A-ll 0.057 0.41 1.04 8.11 18.08 0.13 0.11 0.013 0.006 - 0.010 - -29.7 197.7 1.0 2D 0.15 

*1) 
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[0055] f] D— 1 1- D — 1 5 CA-fttgitill&b` 6t)JUNT I,: ct (') 1 0 0 m m A CAN 

* 	(Jt-F 	1- $&$4J 	Lk, \ 	) 	lif -ti  1-/ tt 0 	tt • 	--C.  a) $11 a C1j:k II ittIM /3,  6 

VAUNT :--- ct (') 1 OOMMA 0$&0 11:1* 	< (') wao -crIg 5 m m a)4 --M-V_ 

.z$11* 	(it-F 	1-4$4i 	L0-3) 	4/F2' i l,tcc. 	--a)lig, 	iv)(, Iti.,--coi-s 

00 	$&M- L**M- (,:.-..t -clAn_hiAhI1311-1E 2 Mpff t:.-.. 6 m m cl)aylKi):MLitc, 

1 4 	( a ) a) [1] 	[ 5 ] 6::_$&$4051 • JfAt. 	P] [2] — [4] 6:.-- 

4$40)ta • )fAt -t. tt.T.114-4Ant:.-..711, --CZ0 	4 1 4 6:.:71 -ct ', (Z3 

0)4$4*I'a, 	-t. a)1141.1&$4--e-Ai -zct -3(,:.-_, 	1 4 	( a ) 	6:.:71 - 	[ 

1 ] — [ 5 ] of-1)1111R --ez:41.60$11#sta-atyt-cf-ANALL, M11$4 

Z_EFEAT.-..A I 	I o y 6 0 0110 5 m mcl)a)EZ LiAg)-, 7.1<6:: 

a /NI. tc a.' VONA 0)± 	:.-.. N la 5 k g Mt 	At, ,V43#V4M-a6:.-_14 LA:- 

0  a- a)LAIl#M10#01t:.-_tego.05mpaa)aell-4-:541.-c 0 Zo 

[0056] $11# [ 1 ] — [ 5 ] a)Nda.)--aty-tui-;t-Fa)2/ ,9,  — 	L Lk-0 

i'91— A ; 	[1] — [5] 	•-ce*ftlEIUMa)2$HP1—$11f20 

ig—B ; 	[1] 	[3] 	[5] e*RIEIUMa)2MP1—$11f2, -t. a)M 

$4(,:.-41 -z [2] 	[4] e7J-- 5-t-f 1-P1—$11fEtct7i741- 

P1—$11f20 

[0057] #g#M-at, ±,001,114K,A9DIFi6:_-_AA L -c 1 0 -3  P a L;CF0)11)]Li-sZ 

--e,V43 1 	Lt-cg, 	900-1 1 oot oe, # t:.-_,!Rt L, tc_luNt,21. 	--e WE 

L -c -t. a)21.(zeom i nqtiL, 	-t. a),1, IFiiti---eanl-z5lt:.=-Cff -Dtc: 

0 

[0058] CiVaMa3ii1301,1*RttiTifi] 

_E,E05- 1/$11#,VaMatkla (4 1 4 ( b ) OffAt Ot 0) (Z -DIX-C 

, 	, iti 800°C T24 h 0) )iliS MR 1.:1 	L it 0  -t-  CA, 	>4 1 4 	( b ) Ca 

— a' oaff-ef-11,10it::_tML, IV,,E130) 9I'M 	MN a)RiLa)," 

ffIN,--egAL,t-cc. tg#M-a3gt:Ag3Ltgez'4313SRe#11L -ckiNtzta-aAb, 

giA)JuNI.V_LITHit::_tg#M-a3gt:.-AtAet utcts-at::(,, 	ivi i3(,::_omelA - 

ztcoWiringititla)1RIE-1 /43541., 	Via)kX)165Re4-D41.z0 —, 

WO 2014/184890 21 PCT/JP2013/063495 

[0055] I1D- 1 1 ~D- 1 1 OOmm^0|l 

** (JU"F r^Mj zwrnistco %tc, 

^lUiPItCct lJ 1 0 0 m 5 m 

tlZffitt (JU"F £^9) zwmttco A-'JtiP^LTlN^ 

6 m m <D©^4M Lfc„ 

@14 (a) 0 [1] [5] • BUZ* H [2] ~ [4] tZ 

#fa©\|-;£ • H11 4 iziist £ o IZ 3 ifc 

J: 9 tC, HI 1 4 (a) [ 

1] ~ [5] u 

A I I o y 6 0 0||©5 7KIP:tC 
w.frtitcz(Dmmw(D±.mznwL5 k s^t^ciufc 
o Z(Dt 0 5 M P a tltl^o 

[0056] ffitt [1] ~ [5] 2J^$-yt Ltco 
;<$-yA ; [1] ~ [5] ±xtf*wmM(D2tmm-Mm0 

/^->B; [1] [3] [5] t><*mm&<D2fe&m-mms 
mzfc^tz [2] [4] v&m-$mtztz&7 JL=?4 
m—tiffio 

[0057] ±§B*UH*£E£*Fl;:gALT 1 0~3P aUT(Dj±tltti:Z>£ 

-em^?l$L/c^ 900-1 1 0o°C0i5Htcis^L/cip^^s-e^ 

LT^0;UJt^6Om i n®U Z^&lZTfi^ tc 

o 

[0058] 
±IE©X^>bXiira®^pp (HI 1 4 (b) (DMU(Dtj(D) iZ-Dl^r 

, *mtp8oo°c?-2 4 h<DijnmmmzmLfc0 HI 14 (b) ©a 
-a' (ftM) mt\t(DMM. 
?:@iraSLfco *>£R£ LTlN/cil^-^, 

i£0 —J5s 
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[0059] 	 

[0060] 

[0061] 

tc. 

[4] 

-') 1E 

--e 

inEMag30)14. 1[tegEtit 

ME-Altla) 5- 1/$0Ptia)kX)165R -Z. 

i3via)kX)165RgEti 

3moigiott 

41,1Vgel-CV430)1tet:1 tC41.--C kiN  z ta -at )iii 

-t. a.--C, 

L -C kiN  Z 	5- 	1, to]twam-atuno onma 

; APT) , 	-tl-t.1- 	x 	(#g#Ma3111301,MAtt ; 	A) 	LiTifi L, 

*iiMzi- le:_71 -. 

P4 

No. 

ONNA.ii -- 

tiMi7*4 

tMA•f\i%0-) 

iF' °'16-.g4  *1 AM [1] [3] [5] 
0'414 

AIN" [ 2] [4] 
oDA1 

41 D-11 D-11 900°C X 60min 0 1“: HA IN 

42 D-12 D-12 880°C X 60min 0 4 	0] VI 

43 D-12 D-12 1080°C X 60min 0 *M NIA 

44 D-13 D-13 900°C X 60min 0 *M I0] 011 

45 D-14 D-14 1000.-C X 60min 0 *M 0] 01 

46 D-15 D-15 900°C X 60min 0 *M1010-ri 

47 D-15 F-11 1000°C X 60min o /P= HA IN 

48 D-15 F-12 1000°C X 60min o iM HA IN 

49 F-11 F-11 1100°C X 60min X kLOIN 

50 F-12 F-12 1100°C X 60min X kLVD-F1 
*1) 	t%r[1800°C X 24h)JMitRWOttiAtf\i ggi '_-_31,' `"C, 

0 : p*Nr=_RIL7'..L, x :pktaw_gcLmo 

4 /3\ 6 ID /3\ Z ct -) le:, twamag3t:.-.. 8 ki \ --CRa304410,Pts < 	t—J 

 8 8 0— 1 0 0 OtLo 

511-F TgOtt le: If_ tt. Z twam -al,  A el4 6 tt.tc. 

z.:413:3-41_,ELVINTZ N o. 4 9, 	5 06 	2 M MI1 	IJEll L I'S 75\ -D tc t a) 
tj, 	1 1 0 0 t Tt gOtt t:If_tt.Zivamatune14 6 tt.tS /3 \ -D tc. 

WO 2014/184890 22 PCT/JP2013/063495 

3 ti ft © 1£W< 

spoMHif ;^Sf) s tnvmzx twmt 
tco $n^£:il4 

[0059] [^4] 

4 

No.'' mmm^w *1 No.'' £H#[1][3][5] 
(D^|S| 

#!#[2][4] 
CD§|Si| 

mmm^w *1 

41 D-ll D-ll 900"C X 60min O 

42 D-12 D-12 880°C X 60min O 

43 D-12 D-12 1080 'C X 60min O 

44 D-13 D-13 900°C X 60min o 
45 D-14 D-14 1000JC X 60min o 
46 D-15 D-15 900°C X 60min o 
47 D-15 F-ll 1000°C X 60min o if-wwi 
48 D-15 F-12 1000°C X 60min o if-WRM 
49 F-ll F-ll 1100°CX60min X 

50 F-12 F-12 1100°C X 60min X i\M.m 
*1) ^SOOt X ^lBBn kl&V ̂ C\ 

O : ftMtSf-fteU X : rt^M!^Ht{kfei9o 

[0060] t*>—l5 

lZ*%n%ttMl<D2ft&$ft%:femtZZ.tlZ£?Ts 8 8 0-1 0 0 0°C£IN 

9 i;mTt mitt teffitiS f# bti/c0 

[0061] CtltC^Lhbl^iJ-efe^N o. 4 9, 5 

T?S>y, 1 1 0 
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Sil5R0CIE 

[1,4**1] ZT J l, 	$11$4P1±114#01-:5 -ft-C#I#M-at::_ct )4i±. 	—tZ 

t::_ligl„ 	#01-.35 -ftZga)5- 	1/$11$40)/Pts< Lt — 1,:= 145nliffli_ 

fl T 0) 7J-  — 	5-  J-  4 IR ilk r3M8 2 I. A c 1  , 	6 5 0-9 5 Ott:A 

t7J- -5-j-4 1- + 7 i 74 I- 2$H21.15.7A 8 8 0 ti,;t_horAt# t::_ti 

"D 2 CM11 	ifAjEll L, #0111 1 . OMP aJ,;CF, MfA21. 8 8 0-- 

1 0 8 0°C0A-Ite# TME 2$1M110)7 i 74 I-Met —5-J--f 

I- $H, _Ril -  Z L_ OrLYT-47  Miigotse 6#1#MaA_L'ff -1 /435 -ftZ , 

'-T% 1, 	$11#1 Jam-aTz,  A 0)-kIi5I. 

[11**2] ZT J l, 	$11 UPI ± 	1-44#01-:5 -ft --C.  #1#M-a t::.. ct t') —1 1E 	) i±. 

t::_ligl„ 	#01:35 .-ftZga)5- 	1/$11$410/PtS.< Lt — 1,:.= -FilE 

A) 0DIE'''41M1_,7J--5-J--f I- + 7 i 74 I- 2$H5E,A157A 8 8 

0 tJ,;t_hoe, # t:.-A-D 2 $1M11 	'OH  L, #0111 1. OMP a J-;CF 

)ire,21 8 8 O- 1 0 8 0 to)A-Ite, # -ME 2 MMO]a) 7 i 74 

Met —5-J--( 1-$H_ilZ L_ OrLYT-47  Miigki\l-se 6tve 

4-a 	Avff -:s -ft z, 	5- i.toitI#M-atuna),Iclac. 

(A) NE%T, C: O. 0 0 0 1 —O. 1 5%, 	S i : O. 0 0 1 ^- 

1. 0%, 	Mn : 0.001-1.0%, 	N i 	: 0.05-2.5%, 	C 

r : 1 3.0-1 8.5%, Cu : 0-0.2%, Mo : 0-0.5%, 

A I : 0-0.05%, 	T i : 0-0.2%, 	N b : 0-0.2%, V 

: 0 — 0 . 2 %, 	B : 0 — 0 . 0 1 %, 	N : 0 . 0 0 5 — 0 . 1 %, Rf,EI3 

F e 8 ,:t tieiglrIV4g1t75` 6 I'S t') , 	-FE ( 1) A-C71-,3_41,Z xi-ae 

6 5 0-9 5 0 ---ezo  

X1-a=35 	(C r + 1. 7 2M o + 2. 0 9 S i +4.86N b + 8. 

2 9V+1. 7 7 T i +2 1.4A I +40.0B-7.14C-8.0 

N— 3.28N i-1.8 9Mn-0. 51 Cu) 	+ 3 1 0 	••• (1) 

Cii**31 Z51, 	$11 $4 PI ± 	1-444111-:5 -ft --C.  #1#M-a t:.= ct ) i±.  —12 1EZ 

t:IEL, #01:35 -t. ZRIO5- 1/$11$410 — t:_= -FilE (A) 01E* 

WO 2014/184890 23 PCT/JP2013/063495 

!t#©S6SS 

IzmLs t^-HlZ^mM 

h^Il^ACl^^6 5 0-9 5 0 "Cleft 

h + 7i7^ K 2*|^J£$£8 8 0°C£Lt0i5gUC& 

9 iMIEI.OMPaWT, 2JD$tf£j£8 8 0~ 

1 o 8 o°c0^i5H-etuiEzmmm?x^>r 

K t z t $ ^ & # e> ra&£- £ ii^ S ̂  . 

x^y\s xiiras^ppcfti^^io 

;£iI2] X^>bXil^|W|±^iS^gM3'&Tra®^^J: 

KI&U ^t-^CTIE ( 

A) 0jb^llJ55c^WL^-X^^^ h + 717^ S2*|^]£$£8 8 

O°CJ^±0l5HtC^o2ffi^il^M L, ®M®J±1 .OMPaJ^T 

s AP^mJt 8 8 0-1 0 8 O°C0^l5H-etulE2ffi^il07x^^ 

K * - x^^^ K u^mt & t $ mm&m *#^&# e>ra 
}$n"XT> UXilil£f^g-niipp®iija;^';io 

(A) ff M%T\ C : 0.0001—0. 1 5%, Si : 0.001-

1.0%, Mn :0. 001-1.0%, Ni : 0.0 5-2.5%, C 

r : 1 3.0-1 8.5%, Cu : 0-0.2%, Mo : 0-0.5%, 

A I : 0 — 0.05%, Ti :0~0.2%, Nb : 0-0.2%, V 

: 0 — 0.2%, B: 0-0.01%, N: 0.005-0.1%, gl£B 

Fe£J;£>ft lJ, TIE (1) ti£ Xfit# 

6 5 0-9 5 OXfo&o 

X'fjt = 35 (C r + 1 . 7 2Mo + 2. 0 9S i + 4. 8 6 N b + 8. 

29V+1.77T i + 2 1.4A I + 40.0B-7. 1 4C-8.0 

N-3.28N i-1.89Mn-0.51Cu) +31 0 ••• (1) 

;£II3] X^>bXilfaH±£itJgJgM3'&TraJg£-^J; <<J-^b3-&£ 

izmLs &1&Z-&2>W5<D7>T> ls7>ffitt(D-l5lZT^ (A) (D{b^ 
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*.ML7J-- 5-J--( I- + 7 i 74 I- 2M5111.±5-1 	8 8 0°C1-;t_ho) 

# t::_ti-D 2 *MN, it 	6:.-..1,E (B) O1E*-1M -Z 	5- 	1. 

$11-t- tt.-tl-Lif__AJEll L, 	4111J1 1 . 0 NA P a J-;CF, 	)ililM5nTal. 8 8 0 

— 1 0 8 0 to)A-Ite# --ME 2 $IMIla) 7 i7-f I-Met —5-J- 

-f 1-$H_R1,1 -Z L_ aAtLYT-47  Eligotse 6#,V4Mal.L'ff -1 /435 -ftZ 

, 	1, 	toilvam-aTzi  A oDtka, 51. 

(A) Ni%-e, 	C: o. o 0 0 1 ---O. 1 5%, 	s i 	: 0. 0 0 1 — 

1.0%, 	Mn : 0.001-1.0%, 	N i 	: 0.05-2.5%, 	C 

r : 1 3.0-1 8.5%, Cu : 0-0.2%, Mo : 0-0.5%, 

A I : 0-0.05%, 	T i : 0-0.2%, 	Nb : 0-0.2%, V 

: 0 — 0 . 2 %, 	B : 0 — 0 . 0 1 %, 	N : O. 0 0 5 — O. 1 %, Rf,EI3 

F e 8,:t tieiRriV4g1t75\ 6 ts (,), -FE ( 1 ) A--e71-,3_41,Z xi-ae 

6 5 0— 9 5 0 -eZ,:, 

X1-a= 35 	(C r + 1. 7 2 M o + 2. 0 9 S i +4.8 6N b + 8. 

29V+1. 7 7T i +2 1.4A I +40.0B-7.14C-8.0 

N-3.28N i-1.89Mn-0.51Cu) 	+310 	••• (1) 

(B) Ni%-e, 	C: o. o 0 0 1 ----o. 1 5%, 	s i 	: 0. 0 0 1 ^- 

4.0%, Mn : 0.001-2.5%, 	P: 0.001-0.045% 

, 	S: 0.0005-0.03%, 	N i 	: 6.0-28.0%, 	C r : 1 

5.0-26.0%, Mo : 0-7.0%, Cu : 0-3.5%, 	Nb : 

0-1.0%, 	T i 	: 0-1.0%, 	A I 	: 0-0.1%, 	N : 0-0. 

3%, B: 0-0.01%, V: 0-0.5%, W: 0-0.3%, C 

a, M g, 	Y, 	REM (a±ffiTcA) 0)-agf : 0 — O. 1 %, Rf,E13F 

e 8 ,:t r1el-i2.1Y9*.gltt 75\ 6 is Z. 

[1,43VAL1] ZT J l. 	$11$4 H± 	1-44#01-:5 -ft -c #1#M-a t:.-.. ct (,) —1 1E 	) i±. 

t:IEL, #01-,3_ .-ftZROT- 1, $11$410- 6:_= -FilE (A) 01E* 

*.ML7J-- 5-J--f I- + 7 i 74 I- 2M5111.±5-1 	8 8 0°C1-;t_ho) 

a#6:ti-D2$1M11, it 	6:.-..1,IE (C) OfE*-1M-Z5-1. 

WO 2014/184890 24 PCT/JP2013/063495 

h + 7i7^ K2ffi;^Ji^8 8OoCJ^±0 

mmizft-D2*mMs tf^cTiE (B) 
L, SMIEI.OMPa^ 2JD$tfSJ£8 8 0 

~i o 8 o°c0^i5H-etuiEzmmm?x^>r 

-< K t % t $ ^ & # e> ra&£- £ ii^ S t± £ 

, > bxiira®^pp0ii^;io 

(A) ff M%T\ C:0. 0001-0. 15%, Si : 0.001-

1.0%, Mn :0. 001-1.0%, Ni : 0.0 5-2.5%, C 

r : 1 3.0-1 8.5%, Cu : 0-0.2%, Mo : 0-0.5%, 

A I : 0 — 0.05%, Ti :0~0.2%, Nb : 0-0.2%, V 

: 0 — 0.2%, B: 0-0.01%, N: 0.005-0.1%, 

Feted: t^T^^ftTM^# £> ft lJ, TIE (1) tl£ Xfit# 

6 5 0-9 5 OXfo&o 

X'fjt = 35 (C r + 1 . 7 2Mo + 2. 0 9S i + 4. 8 6 N b + 8. 

29V+1.77T i + 2 1.4A I + 40.0B-7. 1 4C-8.0 

N-3.28N i-1.89Mn-0.51Cu) +31 0 ••• (1) 

(B) ff 1%-e, C : 0.00 0 1 - 0. 1 5%, Si : 0.001-

4.0%, Mn: 0.001-2.5%, P: 0.001-0.045% 

, S : 0.000 5-0.03%, Ni : 6.0-2 8.0%, Cr: 1 

5.0-26.0%, Mo: 0-7.0%, Cu : 0-3.5%, Nb: 

0-1.0%, Ti : 0—1.0%, A I : 0-0.1%, N:0~0. 

3%, B: 0-0.01%, V: 0-0.5%, W : 0-0.3%, C 

a, Mg, Y, REM (^±11^) 01§rft : 0-0.1%, p|3 F 

e tet/TRT®ftTM^ 

KI&U &M15<D7>T>1>7>$ HfaO-^KTIE (A) 

h + 717^ K2ffi;^Ji^8 8OoCJ^±0 

i5gUC&o 2*@3lil, ffe^KTIE (C) 
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$11-t- tt.-tl-Lif__AJEll L, 	4f1111 1 . 0 NA P a J-;CF, 	)ililM5n11. 8 8 0 

— 1 0 8 0 tODA-ita # -ME 2 $1M110 7 i7-f I-Met —5-J- 

-f 1-$HZ1, -Z L 	OWLYT-47  EligkiNtSe 6#,V4Ma 	‘f),L.Vff ;'_ -ftZ 

, 	1, 	to]twm-aTzi  A otkai51. 

(A) Ni%---e, 	C: 0.0001-0.1 5%, 	S i 	: 0.001-- 

1.0%, 	Mn : 0.001-1.0%, 	N i 	: 0.05-2.5%, 	C 

r : 13.0-1 8.5%, Cu : 0-0.2%, Mo : 0-0.5%, 

A I : 0-0.05%, 	T i : 0-0.2%, 	Nb : 0-0.2%, V 

: 0 — 0 . 2 %, 	B : 0 — 0 . 0 1 %, 	N : 0 . 0 0 5 — 0 . 1 %, Rf,EI3 

Fe 8,:t tiel.riV4g1t75\ 6 ts (,), -FE ( 1 ) A--e71-,3_41,z xee 

6 5 0-9 5 0 -eZ,:, 

X4 i. 3 5 (C r +1. 7 2Mo +2. 0 9 S i +4. 8 6 N b+8. 

2 9V+1. 7 7 T i +2 1.4A I +40.0B-7.14C-8.0 

N-3.28N i-1.89Mn-0.51Cu) 	+310 	••• (1) 

(C) Ni%T, C: 0.000 1 —O. 1 5%, 	S i : 0. 00 1 -- 

1. 2%, 	Mn : 0.001-1.2%, 	P: 0.001-0.04%, 

S: 0.0005-0.03%, 	N i 	: 0-0.6%, 	C r : 1 1.5^- 

3 2.0%, Mo : 0-2.5%, Cu : 0-1.0%, 	Nb : 0-1. 

0%, 	T i : 0-1.0%, 	A I : 0-0.2%, 	N : 0-0.025 

%, B: 0-0.01%, V : 0-0.5%, W: 0-0.3%, Ca 

, M g , 	Y, 	REM (a ±ffiTcA) 10-agf : 0 — 0. 1 %, Rf,EI3 F e 

8 ct tieUi En 	*t!tti3N 6 tsZo 

[11**5] ME (A) a)4E*-`1 -Z 2$1MIlL l,--C, 1 	(2) A--e7i 

tg-LZ 7 maxe 2 0— 1 0 0 	--ezglif_AjE - zi,,t3RIA 2 —4 a) 

kiN T41./3\  t:.--Ea0) 	5- 	1, 	to]twam-alip,:,a),Ikuml. 

7max=4 2 0C-1 1.5S i +7Mn+23N i —1 1.5C r 

—1 2Mo+9Cu-49T i —50Nb-5 2A I +4 70N+1 

8 9 	••• 	(2) 
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(A) ff M%T\ C : 0. 0001-0. 15%, Si : 0.001-

1.0%, Mn : 0.001—1.0%, Ni : 0.0 5-2.5%, C 

r : 1 3.0-1 8.5%, Cu : 0-0.2%, Mo : 0-0.5%, 

A I : 0 — 0.05%, Ti :0~0.2%, Nb : 0-0.2%, V 

: 0 — 0.2%, B: 0-0.01%, N: 0.005-0.1%, 

Feted: t^T^^ftTM^# ft lJ, TIE (1) tl£ Xfit# 

6 5 0-9 5 OXfo&o 

X'fjt = 35 (C r + 1 . 7 2Mo + 2. 0 9S i + 4. 8 6 N b + 8. 

29V+1.77T i + 2 1.4A I + 40.0B-7. 1 4C-8.0 

N-3.28N i-1.89Mn-0.51Cu) +31 0 ••• (1) 

(C) I1%T, C : 0.00 0 1 - 0. 1 5%, Si : 0.001-

1.2%, Mn: 0.001-1.2%, P: 0.001-0.04%, 

S: 0.0005-0.03%, Ni :0~0.6%, C r : 1 1 . 5 -

32.0%, Mo: 0-2. 5%, Cu: 0-1.0%, Nb : 0-1. 

0%, Ti : 0—1.0%, A I : 0 — 0.2%, N : 0-0.025 

%, B: 0-0.01%, V: 0-0.5%, W : 0-0.3%, Ca 

, M g, Y, R EM (^±11^) (DtTit : 0-0. 1 %, ^Fe 

te & t/T RT® ft 
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3 tl-i> y max#2 0-10 02 -4 0 
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r max= 420C-1 1 . 5 S i + 7M n+ 2 3 N i - 1 1.5Cr 

-1 2Mo + 9Cu—49T i -50Nb-52A I +470N+1 
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3 tl-i> y max#2 0 ~ 1 0 0U iMIE0.0 3 

~0. 8MP a, jbn$tf£j£8 8 0~ 1 0 3 0°C0^|5g|-efulE2 
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r max= 420C-1 1 . 5 S i + 7M n+ 2 3 N i - 1 1.5Cr 
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