
WO 2014/133058 1 PCT/JP2014/054807 

m m m 

(DWkfiyk 

[0001] LT 

L/cs }®l£&JPl£ffiLT L 9 h^7^>U 

IZMtZo 

[0002] SUS3 04(C^^tl^^-X^^--r h ̂ 7^ > U 7jS&&fc?&It:£tt 

li«h 

SUS3 04©ii^ t-7sJ-

^nxtm^mt utwe$ft<^0 
LTtt. Nt^itfi^SU S 3 0 4 

[0003] Ltctf-oz, sffiAuys^s us 

£0 LAV U &jt, # 

U S 3 1 6 

SISHffi T £> o T fc CD It J# tf$t lAN*i'n#c£>'i>o 

[0004] i^ 

£ ti£ 93 ft <h L <h ZMT £ - - Xtf im £ T IN 

£0 llltEM^CjT^JPI^ffitfJPI^fiteLT^ 



WO 2014/133058 2 PCT/JP2014/054807 

o Z.(Dtcfc, HfSE&fatD&Pg-Cttifefl 

SUb. S £ftT 

l/N'So 

tumazMLT 
U7JSM^£tiT^£0 4#rF:£itfi2(c&. 

^£ii£3(c&, m&mtm.oM'&mtm'kTs 

[0005] JftfFiitKl : ^0S6 1-2 614 6 3^$g 

^fFiSX2 : 6-4 9 0 5 

5-9 8 3 91 ̂ &$g 

$gw<B#Es 

[0006] UfrU&tf'b. ^£itU 

Tts jfrl* L t JSJE*e£ £<QS/c, ̂fFjtS^2© 

£ d £: tc <fc y ^ 

£©MTi£ilftE®T-©£I!StW*;* <. t/c, 

}|§£-e$3u^iu:^i\o ^£it£3©iims !lStJ±2£tc<fc&®fHbtf& 

L ̂  tc £> (c Jp xte<. *T}£ $ flp x^ a if flp x £ fife L r ̂ it £ ti £ SPp° ffl 
(c 

[0007] iPX^b^CDX-r^ U7J1&. ^WbMiKcr 3 0 timm&.<Dmih%LmiZ 

m^-ZtitcX-ZTi-'f MS£. ;^EM^(Mxt>r<^ci:-3Tim^Jt4b 

tZbfD-ZfoZo LfrU hffi(i#S^^(ciS0H00$EL 



WO 2014/133058 3 PCT/JP2014/054807 

uc< <^(Dtcsb. hffiffl-siciiin 

-z>Mt>mmz&s f©t©0^® 

c: t Am L i\ 
[0008] ifEjbDXT>T^ro^A£<fcTJ?B#^$OiII£: 

mm $tePs^j&;&£tfto&£ LT+^s-e$^ u 
^ JUC 31 $ ± If £ £ £ T? ft IN0 J£ (c Silt Rg£ ±# £ -tt £ /c tf t? 

u^u lift 

j±&(omMmnit^m^. jpxtt£M-t&0 
[0009] ^(D^^^mm^mt^tcsbizm^titctcDxh^. ®BS 

ftjpx£fite L T t£#!*#-? $, <fc O T3WtRBIfJ&;*j % 

II^^fp]±^i±Z>Cti?Z^Z>7\ — 7S7-K h^xVI/3 

£/c, 

Z> £: t# £ /£ %n Jjlt& ~t Z> o 

gfflfciiflfc-rsfca&a)#® 
[0010] ±s3@#Jtt. ff*%T\ C : 0. 1 2%£TF. J:tJ^L<(i0.02%~ 

0.0 9%, Si : 0 . 3 0 %~ 3 . 0 0%, Mn : 2.0%~9.0% Ni : 

7.0%~1 5.0% <fc y if S L- < ti 7 . 0 %~ 1 4.0%, C r : 1 1.0% 

-20.0%, <fc y $f s U < te 1 6 . 0 %~ 2 0 . 0 %, N : 0 . 3 0 %I2TF, 

<fcyifS L< £0. 0 2%~0. 3 0%£#^L, ^ >b tZ'j&WtZlfo CTMo : 

3 . 0 %J£TF* V : 1 . 0 %J2TFN N b : 1.0 %£TFN T i : 1 . 0 %£TFN 

B : 0. 0 1 0%J£TFCD 1 «l±£#^U 8ISB#F e 

e>&y, friTIB d) j££fci& (3) i 9. 

0£Lt£fc£$3Mfi$£^U \^m^ih*mtkd (jum) £ 

-t£<h$, d-1/2 (yu, m ~1 /2) 0. 4 0£Lh-e&y. *1^1*^0.5 0^1 

±®»i^#-iLfci©ii$^?i .010 oj^-F^fc^teft^-r* 



WO 2014/133058 4 PCT/JP2014/054807 

N i ^m= Ni+0.6Mn + 9.69 (C + N) +0.1 8Cr-0.1 1 

S i 2 • • • ( 1 ) 

N i Ni+0.6Mn + 9.69 (C + N) + 0. 1 8 C r - 0. 1 1 

S i 2 +0. 6 M o + 2. 3 (V + Nb + Ti) • • • (3) 

Mo, V, Nb, Ti, BO 1 (3) ^ 

s d) ztit}<D3,<D7um§a^<Dwmz&mM% 
x^tiz^7Gm<D^m<D<&tfKx-ztiz0 

X — K¥^ip0H0lSSd its t5JI^[p]lCilit&0jT® (1 

&tJfiHL/cilK TND®J £1^?) (DJ — K 

HfcekftL (D R *1 ̂  Ltcb<D-Z$>Z> o 

±lB©*f§BJ3JPX£tt#T£]iu©tS^ 

;^j±3E, #MJpx, atfjp 

X&^CD&F^Jpx-e^^o 

fe50 »pDpi:^n/cti 

if TO 9 

[0011] (equivalent strain) (£, %$&]fc\^A1tWkX'^3-X b<h>1f 

X>tfr*kB is £ 2s ete—JiglCTiE (5) j£-C 

ee= [ (2/3) X ( e , 2 + e 2 2 + e 3 2) ] 1/2 ... (5) 

EMJPX©Jf^©ffi^tM*^^ TIB (6) 

s e = (2/3 1/2) X In (h 0/h ,) • • • (6) 

Z.Z.X\ h 0&J±2EfuCD®J5 (mm) , h , &J±Mt£CDfeJ5 (mm) T?S>i> 

O 

[0012] U 

T, ±IB©X^>UXiife(CEM^4 0%iil± (M(f4 0~8 0%) ©& 

riEI^lLfc©^, 0ii;SS3 0 0°C~6 0 0°C, IB (4) 

£'T £ -e il £ Jte'1" M )£ £ HI aV1" £ o 



WO 2014/133058 5 PCT/JP2014/054807 

1 3000<T (logt+20) <16 5 00 - ..(4) 

fcfc'U (KK U£0t'»P^ (h) Zfc 

^ o 

[0013] a0. o i C0] (N/mm 

2) . oi HI] (N/ 

mm2) <h lT •?> <h $\ 0if^t)ILKII(<- <13 W' •?>iJ¥tiPJl-^-J/5^D o. o i ® ̂ BIIQM A c 0. o 

i&~F§3 (2) 

A C7 Q. 0 1 = ̂  0. Ol[1] C7o. Ol[0] ' ' ' (2) 

±IB^^0^©^" — XT-j-j U7jSfeCDi§n\ _tlB0t^b^#tC^ 

^tct^s Aff0. oifil 5 0N/mm2tt±^ci:^o fWR^ffo.oi^ 

0.0 1 %©7l<^t>ti>;6^i;£<h$©J^T-&1'>U 3l3S§&i^Ci: y 

£^ -x>te>* 7 -tr v K (c <fc y ;£<& & o «h -c $ &0 

§£m<D$]m 
[0014] LT. 

% M u T t L 9 £ * - x ̂  -t 4 K & x ̂  > u x life mm RTm 
tte^tco CLCDSH&ttM&M O S U S 3 1 6 

Jiyt.^Xh/O^-VVXCfttlSo t/c, 

«h, 0t'Mil(C<fcy^JtiifatTzzttfuz. 
=t ©Ufa Mtt IZt&tl&o 

mmcDm^mm 
[0015] imiWi^£hU&(omte&ffimt%::zti:?tij±&4 o%t;«iLfc^ 

BS D(Ci:^N D®0 I PF 

KAM7^«Lfc@0 

[^2]N i o 

[H33] d ~ 1 /2 <h A a o 0 i (Om%^t</=P 70 

[0016] (fx m) d"1/2 (f 

d ©<it£ rf^i^d-1/2] <hP¥^0 *f%W% 



WO 2014/133058 6 PCT/JP2014/054807 

d-i/2£o. 4 0&±izM%L<btZ£s 

%>t\ mx^ti&x* 
t& Z. £ (C<b o T. $14PSI^Jfc^tf[p]±t"£ £ £ £H, 

!±! L/co 

[0017] MHZ, ti^1 (DA 1 fflZm^Xs iS0H0^d-1/2=0. 2 0 ( d = 2 5 

Mm) -1/2= 0. 6 2 (d = 2.6yiim) (DffiMM 

^fnftiEI$4 0%, J±M;UJt7 0oC©^#-e;^^EML/c^(c^lN 

Ts i£SL [10 }fn£E B S D (Electron Backscatter Diffraction) 

(C<b£ND®(Z)l PFfc^tfKAMY^eiSt^o KAM7-;MaB0 

£tlT^£0 oiy% K AM7^ 7°©fe(Z))ji^^t>'f<^M©A/jN;&^LT^ 

So iS0H0fe^d-1/2=0. 6 2 (d = 2. 6yu,m) ©fcCDtt, d -1/2 

= 0.20 (d = 25yu,m) ©t©«htltcX»t frwif 

<fc o TOil1 ICii*£ tt £ d £ "C £ £0 

[0018] \-%Wi&t&Z.£ 

^(D£ottW\$ikUU.tZ>tclSb(DMW£ LTs ^tHHAj^SfclCiji^ L/c^I^ 

£SKi ©N i ^m.tfM®]Xfoz>o 

1 kOe (7 9.5 8 k A/m) 

tfi.oi ooj^"F-efei>ii^^Msni>o *<Dtctbizte, TIE d) 

tt (3) ^i^n-SN i 1 9. 0J^±lC"f £>£0 

T\ Mo, V, Nb, Ti% B(D "\ m&±%^tZ>mZ'DVZ&lm'&& ( 

3) (1) ^ "3" •So il 

wm.xx^n&mtitmo^mmommxx^ti&o (3) 
Iff, Mo, Vs Nb, Ti% B(D?t>s *§^e© 



WO 2014/133058 7 PCT/JP2014/054807 

it 0 tfttAStl&o 

N i ^M= Ni+0.6Mn + 9.69 (C + N) +0.1 8Cr-0.1 1 

Si2 • • • ( 1 ) 

N i ^M= Ni+0.6Mn + 9.69 (C + N) +0.1 8Cr-0.1 1 

S i 2 +0. 6 M o + 2. 3 (V + Nb + Ti) • • • (3) 

[0019] m 2(C, 0%&^ 

J±mUiZ-D^X. 1 kOe (7 9. 5 8 k A/m) 

tN i ^M©i^!£^'to N i ^M©W1 9. 0J2Lt©*§£•£, Wilttf 

1.01 0 0J2TF (M-1^0.01 0 0J2TF) 

N i ^m{\&$:±tfZ>tclsblZltN \s U n (Di^mtfM^]Zh^>tf, Z.tlbO 

(ji 9.0-21. oommttzzttfmt.IA\ 
[0020] 

£tfZ$Zo fcfc'U ©$$$&. 
TO 9 ZttfMWZJbZo ^(DtclsblZlts ii»7 00UU1 000 

7 0 0°C£l±8 6 0°C£IT©§B 

mfoizm,Mtz>z£-tf£Vft3.L^0 ^ 

|gd-'/2tf0.4 0tt±^^IM^fflt^o 

^jyizfcVT^ sb (c <b y T < Z. tifzt*Z>0 d -1 / 
2£0. 4 5J^±tti>C^yf)U^SL<, 0. 5 0&±£t 2> Z ttf-Mft 

fcfc'u 
^•2>0 

[0021] Z.(D£o IZ LZt-XTj-'T KiS0H0^d-1/2^±|B©<b9 (CliSL/c^ 

IZI&MU ^(D^S 
ijDxtcaiNT, o. 5^±T-&£<b9&jtL^Jpi£fiteLTt# 



WO 2014/133058 8 PCT/JP2014/054807 

-15. litems £ K 
^XT y l> TJI^MPP£*1^-IZIlftEMtC <fc O TM11S £<fcim 

EMtu'J^MJ £\,^Z.£tffoZ>o *|^tM>#0. 5^±<hft£J±M^"eillt 

illtJ±M«4 0%£l± ( (6 

) 5 9£Lt) 

S)5o &fc\ llltEM^©±P£&^c*I£L&^\ igJgCDflPHiUbtt^© 

m©SPpnpJPI^£SlHc£l±£Ji^t&£fc<!s/), J±I$8 0%JJiT ( 

(6) 5sic<fc£*iim-faa? 1.86J^T) (D%mzmw]±m^^z.£-hm 
ili\ . 5^T©iBH^^^<b9(c;^^Jpx*^WiILTt 
<fclNo 

[0022] K^7^>U7JS«. 

11 It EE M £ fife L /c <h $ (C flp X t>T«^ CD tft%-~ it L tc f# ^ ft £ 

o ^(Dtctsbs CTO. oi 

£Sg^Cii;*:;*-t±-£ CI 0t^Jt3OO°C~6 

0 0°C, frz>TIB (4) o 

1 3000<T (logt+20) <16 5 00 - ..(4) 

fcfc'U (K) , Ui0#&]0#^ (h) T?& 

^ o 

z.(Dm^mm^mtz.£iz^-ox, TIB 
(2) ^-e^^ft^0t^MiItufi©ao. OI©±BJP*A C70. 01 £ 1 5 0 N/m 

<hif-Z%Z>0 

A C7 o. oi — C70. 0 1 [1] C70. 0 1 [0] ' ' ' (2) 

o.oi (N/mm2) % a 0. 0 i [1 ]tt0#&MS&©SH&lC£tt£E&;£[^©3Wt 

PS^^Jao. oi (N/mm2) -e&£0 

[0023] UTs 



WO 2014/133058 9 PCT/JP2014/054807 

r%j y rgfi%j 

C : 0. 1 2%£TF 

Cits 

thmftxfcZo <&££fli&te{£"F#£}s<mmttzzo-e. 
C^mMitO. 1 2%£lT(C»£tu 0.09%&LTtTZZttf£Vft3i 

L ̂ 0 

[0024] Si: 0.30%~3.00% 

S i it. im&S'fblC^aij&TC^'C&y, 0. 3 0%£Lt©S i 

t-5o LfrU s i t£Z£s 

S i ^ifitt3. 0 0%J2TFlCfrJ 

pg£tl£0 

[0025] Mn : 2. 0%~9. 0% 

M n its N i hS^bTiMZfoVs )%MXJC<fci> 

^$^0±^£itpfrJ'f £o ffcM n ttN0@i§Jg£imtf>£7C^"C£>£o 

0%£LtCDM ntft^tSo #M©M 

n %%4t £ -tt £ ̂ H <h ft £ (D U M n it 9 . 0 %£IT©IB 

[0026] Cr : 1 1 . 0%~2 0. 0% 

crti, 1 i.o%& 

1 6. 0%^±<h1-£o<h^It:£ttft±(c&<J;y^|l 
WeS)50 C hffliMmU 

o c r#^a&2 0. 0%£lT(C*£tl£o 

[0027] N i : 7. 0%~ 15.0% 

N i its Xtt©# 

$rtt£flH&-r££tt7. 0%£LtCDN i <smtf'&we$>zo #M©N i 

5. o%j^-F^yps^n, 1 4.o%j^T^n^if)Uy!(fJu\o 



WO 2014/133058 10 PCT/JP2014/054807 

[0028] N:0.3 0%£TF 

Nits 0.0 

# < ft £ <h?# b tlft£o *fgB£T?it N ^ 0 . 

3 0%&TizUmtZo 
[0029] Mo:3.0%£TF 

MO it. 

s j&glCJ&^TgSJD'f £ ££#-?££o Mo^MWt&Witis 0.2%1X±0 

^fi£f£il£tf<fcl'J$!]^ftj"C£>£o fcfcU ^fiic^flpt"££ 8717 

, 3. 0oMT(D^Mm.%mt.t^, 2. 5%£lT£tZ>Z£i?t:Vft3.L^ 

o 

[0030] V : 1 . 0%£lT, N b : 1 . 0%£lT, T i : 1 . 0°MT 

\/s Nb, T i its t&izMJimtmzMisb&ftm^T&ozs >&mz 

Vit 0. 1 %1X±S N b (i 0 . 1 %1X±S TittO.I %&±<D^M£tZZ 

fcfc'u irapitt^ 
1 m&±%m 

mt&m&its ^Ttit 1. o%&T<Dmm-eft?i&wtf&Zo 
[0031] B : 0. 0 1 0%£TF 

Bits 0.01 o%ixTmmz^ 
mzfcVTmntzzttf-zzzo B^mutzmsito. 0 0 ^oM±©# 

t T 2> Z %}%:&-£$>%>o 

[0032] REM (^±§I^||) it 

^ito.oi %s-e©JiA^fF^^ni>o £/cjM£y<h 1 & 
0.1 o%s-e©JiA^fF^^ni>o 
n«y 

[0033] mi iz^t^m^om^M^mnpnmLs m®i±m&MLfcms ® 



WO 2014/133058 11 PCT/JP2014/054807 

IN. i±±mm *n\,\ torn. mnj±m*MLT 
II0.2mm^U £ £ L tc0 5 0 0 °C X 1 

h t L/co fulE (4) ^(D T (log t + 2 0) ©fjitt 15 4 6 0 

tftSo tt±fcfc$&at. mnj±&&m2 tulE (6 

) Ei$4 0%©il^0. 5 9, ]±M^6 O%0m^ 

1.06, ffi$70%©J|^1.39i:^o 

[0034] tt±'J&M^C-^NT. ND®©M®iBfS£frlN% jS&MSHC <fc y 

-f< LT^/C0 d a 

d -1 /2 2 

t/c, El^fp] 

CTfr&J I S 1 3 tM*^5£j£l .67X10-3 (s-1 

) <7 o. oi% 0- 2 %It^D cj o 2% 

aB^)iy^L/co t/cIi»EM^(c^iNT^K]iSMtoI+ 

ttM) kOe (7 9. 5 8 k A/m) (»Ji^T-©^M^}iy£ L 

fc0 oti^©)iy^ism;&^2 (c^-To 

0t^MiI^(CdNT. CT0. 0h ^o. 

2s aB^)iy^L/co t/c, m 

y) ^f«)/co CTo. OI©±^JPMA C70. oi^tulE (2) 

o 

[0035] 



WO 2014/133058 12 PCT/JP2014/054807 

[H1] 

m 

i|o| o CM 
CO 

CO 
r-x 

r-» 
CM 

r-
co CM 

CO 
CO 

CO o CO 
CM 

LO 
CO 

o •*d-
r-x 
CO 

r-x 
Csi 

CM o an o <y> o 
CM 

<y> o 
CM 

a> O 
CM 

o 
CM 

o 
CM Csi 

CM 
CM 

o CM CO 

CO I i 1 I 1 i 1 1 1 1 I 

QS
OO

'O 

I I I 

p I i 1 I 1 i 1 0.
45

 

1 1 I I I I I 

_Q 
i i 1 i 1 i 

LO 
CO 
O 

1 1 1 I I I I I 

> I i 1 I 1 0.
34

 

1 1 1 1 I I I I I 

O 
I i 1 I 2.

00
 

1 1 1 1 1 I I I I I 

sO -z. 
o o o 

o 
CM 

o a> LO 
CM 
CO 

o 
"si-

<y> 
CO 

o o 
Csi 

o o o 
CO 
o 

CO 
CO 
o 

<y> 

o 
LO 

o 
CO 
"si-

n|n| 
iK 

o O o o o o o o o o o o o o o n|n| 
iK o 

CM 
O 
CO 

CO 
CO 

o r-> o o 
CO 
a> o 

CM 
CM o o o o o 

CO 
CO 
o 

CM 
CM 

o 
CO 

u CO r- a> CO CO r- CO 00 o r-- T— r-x CO CO CO 
Csi 

2 12
.9

0 

12
.7

0 CO 
CO 
csi 12

.4
6 

12
.4

4 

12
.4

2 

12
.4

0 o 
CO 
csi 7.

50
 

13
.9

8 

14
.9

0 o 
o 
CO 

o 
CO 
CO 9.

99
 

9.
80

 
00 

CO 
o o o o 

r-x 
O 
O 

CO 
O o 

o 
o 

<y> 
o o o o o o 

<J> 
o o 

CO 

o 
r-x 
o o o 

Csi 

o 
CO 
o o 

o o O o o o o o o o o o o o o 

CL 
CO 
CM 
O 

CM 
O 

O 
CM 
O 

CO 

o 
LO 
CM 
o 

o 
CO 
o 

LO 
CM 
o 

CO 
CM 
o 

LO 
Csi 
o 

CM 
o 

a> 
o 

CM 
Csi 
o 

CO 
o 

CO 
CO 
o 

CO 
o 

O O O o o o o o o o o o o o o 

c O 
CO 

CO 
LO 

-sl-
CM 

o 
<y> CO 

o o o o o 
CO 

o 
LO 

o 
CO 

o o CO 
LO c 

CM CO •*- CO CO CO co CO CO CO CO CO 

00 
CM 
CO 

o 
CO 

O 
r- 5 o 

r- CO 
o 
LO 

CO 
CO 

o 
LO 

Oi 
LO 

CO 
r-x 

o 
LO 

CO 
LO 

LO 
LO 

<y> 
"si-00 

O o CM o o o o o o o 

O 
CM 
LO 
o 

CO r-> 
o 

TJ-
CM 
O 

o 
LO 
o 

o 
CO 
o 

CM 
LO 
O 

o 
CO 
o 

Tj-
co 
o 

o o o 
o 
CSJ 

CD o 
LO 
o 

o 
LO 
o 

LO 

o 
LO 
o 

o o O o o O o o o o o o o o o 

I5ir < CM < CO < < A5
 

CO < 

Z.V 

CO < A9
 

A1
0 

A1
1 

A1
2 

A1
3 

A1
4 

A1
5 

t: 
M 
IS m 
% s 
* 
m 

[0036] 



WO 2014/133058 13 PCT/JP2014/054807 

[H2] 

(A
H

) 

47
0 

44
2 O 

CM 43
1 

44
3 

43
1 o 

LO 50
9 

CO 43
3 

42
7 

43
4 CO 

CO 
"sf 46

7 o 
r-~ 47

1 

39
9 

39
7 

40
4 

41
0 

36
3 0Z

.G 

38
0 

gg CO 
CO 
CO 

CO 
CO 

Tf-
PO 

LO 
CO 

T|-
CO 

CO 
CO 

o 
CO 

CM 
CO CO 

CO 
CO 

CM 
CO 

o 
CO 

o 
CO 

O 
CO CO 

CM o 
"3-

o CM LO o 

+e 

b E 
< 5 

24
6 

20
0 

20
0 

19
5 

19
3 

24
6 

19
5 

23
6 

18
7 

21
2 

17
5 

19
5 

20
4 

20
0 

21
8 

20
0 09 

CD co 
CO 

CO 
CO 14

7 

15
0 

15
0 

[TJ| 1 
cC~" 

m 
CD E 
b ^ z 14

70
 

14
00

 

13
50

 

14
00

 

14
00

 

o 
CO 
CO 14

60
 

14
65

 

14
05

 

14
03

 

13
98

 

13
99

 

14
07

 

14
72

 

14
67

 

13
99

 

12
40

 

11
98

 

12
03

 

12
89

 

12
55

 

CM 

CM 12
48

 

« E 
K E b 

z 

14
19

 

13
81

 

13
02

 

13
48

 

13
80

 

13
70

 

14
39

 

14
55

 

13
87

 

13
84

 

CO 
00 
CO 13

78
 

CM 
CO 
CO 14

12
 

13
98

 

13
80

 

00 o 

11
78

 

11
93

 

12
70

 

12
04

 

11
90

 

11
90

 

c
 0.0

1 
(N

/m
m

' 

10
50

 

96
2 00

6 

94
8 

95
5 

10
00

 

10
98

 

11
54

 

95
5 99

6 

94
1 

95
0 

96
4 

11
00

 

10
99

 09
6 00
8 

78
0 

79
0 06

8 

75
0 

76
0 

78
0 

it 

m * 
CD 
o o 

o a> 
o o 

r-> 
oo 
O o 

OO 

o o 

CO 

o o 

LO 
r» 
O 
O 

o 
CO 
o o 

o 
as 
o 
o 

LO 

o o 

o 
LO 
o o 

CM 
CO 
o o 

CO 
LO 
o o 

o 
"3-o o 

CO 
CO 
o o 

LO 
O o 

CO 
o o 

o 
CD 
o o 

CO 
"3-o o 

CO 

o o 

LO 
r-
O 
O 

o 
CO 
LO CO 

LO 

CM 
CM 
CM 
LO 

it 

m * i— CO LO CM 

CD E 
b \ 

z 

12
62

 

CM 
O 
CM 10

97
 

11
92

 

12
04

 

11
95

 

14
20

 

14
40

 

12
14

 

11
93

 

12
10

 

11
90

 

12
11

 

14
46

 

13
21

 

12
00

 

11
70

 

11
60

 

11
46

 

12
66

 

10
60

 

10
81

 

11
10

 

m m w m 

CM 

E 
K E b 

z 

12
02

 

11
42

 

10
37

 

11
32

 

11
44

 

11
35

 

13
55

 

13
77

 

11
54

 

11
33

 

11
50

 

11
30

 

11
51

 

13
66

 

12
78

 

11
40

 

11
03

 

10
86

 

12
06

 

10
00

 

10
21

 

10
50

 

m m w m 
O"E 

uf E b \ z 

80
4 

76
2 

70
0 

75
3 

76
2 

75
4 

90
3 

91
8 

76
8 

75
4 

76
6 

75
5 

76
0 00

6 

CO 
CO 76

0 

74
0 

73
1 

72
4 

80
4 

60
3 

61
0 

63
0 

(A
H

) 

42
1 

39
2 

37
3 

38
1 

39
3 o 

CO 
CO 

CO 
"3- 45

9 

OO 
CO 38

1 

37
7 

37
9 o 

CO 
CO 40

0 

oo 
CO 39

0 

36
0 

37
4 

37
1 

40
2 

37
0 

37
5 

38
0 

40
 o o 

CO 
o 
r-- 40

 

40
 o 

r-~ 40
 

mg$i^ 
MT-O 

0
9

0
 

0.
45

 

CO 
LO 
o 0.

56
 0

9
0
 

CO 
LO 
O 

CO 
o 

SS
O

 9
9

0
 

CO 
LO 
o 

LO 
r-
O 

r-
O 0.

82
 

OI 
CM 
ol 0.

19
 

0.
19

 

0.
22

 

r-
LO 
O 

0
9

0
 

SS
O

 

Ss 
ffi! 
-M 
-H 

| 
l*mg -5 

S
O

 

2.
8 O

S
 

o 
CO 

CM 
CO 2.

8 oc LZ CO 
CO 2.

3 

3.
0 CO 

2.
0 LO OI 

LO 
CM | 

OI 
CO 
CM I 27

.0
 

20
.0

 

CO 2.
8 CO 

CO 

(G
o) If
S

 mm 00
8 

85
0 o o a> 85
0 

10
50

 

85
0 

N
i 

19
.1

9 

19
.8

2 

20
.7

6 

19
.2

7 

d 
CM 19

.8
7 

CM 
d 
CM 20

.8
6 CO o 

d 
CM 21

.2
3 

22
.8

5 

19
.4

0 6 L'
6 

L 

CM 
CO 
ai 20

.7
6 

19
.2

7 

12
.8

7 

14
.2

7 

16
.0

2 

s < CM < CO < A
4 S

V
 

CO < r-< CO < CD < A
10

 

A
11

 

CM 

< < CM < CO < < A
13

 

< A
15

 

o 
Z - CM CO "3- LO CO co G~> o CM CO LO CO r- CO a> OZ 

CM 
CM 
CM 

CO 
CM 

|xi<R -1A -KBf 5 



WO 2014/133058 14 PCT/JP2014/054807 

[0037] mo. 

oi®Mi^to liKEEtu'J^M-ed-1/2^0. 4 0&±£tez£?lzx-

^B^JCcfctL^x (&y) #3 

o %u± ttw. vmmm©&)t£m t ftn&0 



WO 2014/133058 15 PCT/JP2014/054807 

HacOlfiH 
^111] »M%T\ C : 0. 1 2%£lTs Si : 0 . 3 0 %~ 3.00 %, M 

n : 2 . 0 %~ 9.0%, N i : 7 . 0 %~ 15.0%, C r : 1 1.0 

%~ 2 0 . 0 %, N : 0 . 3 0 L, gggptf F e 

fr^TIE (1) i ^mOWl 

9. 

(yu, m) <h t~ £ <h $, d_l/2 (yu,m_l/2) ^0. 4 0 lil±T'£> ̂ , 

ffi^t>T^o. 5 . o 1 
0 O&TtteZ&WZGtZX-ZTi-J h^7^>U7JSfe0 

N i ^M= Ni+0.6Mn + 9.69 (C + N) +0.1 8 C r -

0. 1 1 S i 2 • • • ( 1 ) 

#312] »M%T\ C : 0. 1 2%J^"F, Si : 0 . 3 0 %~ 3 . 0 0 %, M 

n : 2 . 0 %~ 9.0%, N i : 7 . 0 %~ 15.0%, C r : 1 1.0 

%~ 2 0.0%, N : 0.30%J,)IT^U ££>lCMo : 3.0% 

£IT, V : 1 . 0 %£IT, N b : 1.0 %£IT, T i : 1 . 0 %£IT, 

B : 0. 0 1 0%£lTO 1 gggPtf F eMTRrMW 

fr^TIE (3) ^-e^S^tl^N i ^mOWl 9 

yu-m) <h t~ £ <h $, d_1/2 (yLtm-1/2) ^ 0 . 4 0 lX-t~€'fc>l) , 

0. 5 1 .010 

N i ^M= Ni+0.6Mn + 9.69 (C + N) +0.1 8 C r -

0.1 1 S i 2 + 0.6Mo + 2.3 (V + Nb + Ti) • • • (3) 

^cII3] lf%T\ C : 0.02 %~ 0.09%, Si :0.30%~3.00 

%, M n : 2 . 0 %~ 9.0%, N i : 7 . 0 %~ 1 4 . 0 %, C r : 1 

6 . 0 %~ 2 0.0%, N : 0 . 0 2 %~ 0 . 3 0 %^#^ L, gggptf F 

fr^TIE (1) St£i^n5N i 



WO 2014/133058 16 PCT/JP2014/054807 

(/x m) d~1/2 (yu-rn-1/2) tf'0.40 

i .010 K^T^> 

U Xiiteo 

N i ^M= Ni+0.6Mn + 9.69 (C + N) +0.1 8 C r -

0. 1 1 S i 2 • • • ( 1 ) 

*114] 11%T\ C : 0.02 %~ 0.09%, Si :0.30%~3.00 

%, M n : 2 . 0 %~ 9.0%, N i : 7 . 0 %~ 1 4 . 0 %, C r : 1 

6 . 0 %~ 2 0.0%, N : 0. 0 2%~0. 3 0%^U 

o : 3 . 0 %iilT, V : 1 . 0 %£IT, N b : 1.0 %£IT. T i : 1 . 

0%J2TFN B : 0. 0 1 0%J2TF© 1 eR 

fr^TIE (3) i 

©W1 9. *-S¥±H^H 

(jLtm) d-1/2 Urn-1/2) tf0.4 0£Lt 

T?s>y, ffi^t>T^o. 5 

tfl.0 1 0 h^rVbT, 

iifeo 

N i ^M= N i + 0.6Mn + 9.69 (C + N) +0.1 8 C r -

0.1 1 S i 2 + 0.6Mo + 2.3 (V + Nb + Ti) • • • (3) 

*115] ff*111 ~4©^-ftlfr 1 II(C§Ei6©7^> U7JSfcJ±M^4 0 

%^±©;«i^lUfc©^, Bt^Jt3 0 0°C~6 0 0°C, fr-D 

TIE (4) 

y \y xmtt(Dm&j5%o 

13000<T (log t+20) <16500 • • • (4) 

fc/cU T L/c0^j]^Jt (K) , t (h 

) 

*116] 11*111 ~4©^Ttl^1 II(C§Ei6©7^>U7J!te"e&-3T, ^ 

§£ISfcJ±M^4 0%W±©;«I^lLfc©^, Bt^Jt3 0 0 



WO 2014/133058 17 PCT/JP2014/054807 

°C~ 6 0 0°C% IB (4) 

t C7 o. o 1 ©iiiPMtf 1 5 0 N/ 

m m 2£l-tt UTjifeo 

1 3000<T (logt+20) <16 5 0 0 •••(4) 

fc/cU T (K) s Ui0#&]0#^ (h 

) V&Zo 


