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[0150] olal, - Aol #F Ao el ALl thate] At

[0151] gk, Al 38t il Adel doA, Ty =, 5Es] Aie] fle &, TAA WA Al dig A%
1 E Yu)gitt,

[0152] L fATel ek Al ke e,

[0153] C: 0 WA 0.650%,

[0154] Si: 0.03 WA 0.50%,

[0155] Mn: 5 UIA] 30%,

[0156] P: 0 WA 0.050%,

[0157] S: 0 WA 0.050%,

[0158] Cu: 0 WA 5.0%,

[0159] Ni: 5 =] 30%,

[0160] Cr: 0 WA 10%,

[0161] Mo: 0 WA 10%,

[0162] Nb: 0 WA 1.00%,

[0163] Vi 0 WA 1.00%,

[0164] Co: 0 WA 1.0%,

[0165] W: 0 WA 10%,

[0166] Pb: 0 WA 1.00%,

[0167] Sn: 0 WA 1.00%,

[0168] Al: 0 WA 0.10%,

[0169] Ti: 0 WA 0.10%,

[0170] B: 0 WA 0.100%,

[0171] N: 0 WA 0.500%,

[0172] 0: 0.001 WA 0.010%, —18]iL

[0173] ZE-: Fe 2 EEEolt).

[0174] T3, A Fo YRS Ni], A o WitdS Mnl, A T 259 [Crlelgta d& o, 37 (a)
2,87 (b) A, 2 7] (1) Ae 590

[0175] [Ni [+[Mn]+[Cr] =15 - (a) 2]

[0176] [Ni ]+[Mn] =15 - (b) 2]

[0177] [Nil/[Mn]=0.20 - (c-1) 4]

[0178] (C: 0 WA 0.650%)

[0179] Ce, &4 Aldl 29" & A7 daoltk. 29 Azes, ZA9 C 33 @ow wdeas f2s
o =g, CE, HY9Y 128 At diolv|E stk AR C FFel BAdolH, AAt wuEiA, b &
ol/do] Ayttt g, ~FEHE FojE}.

[0180] upebA], AAle] ¢ e, 0 WA 0.650%% k.

[0181] G, A C TS %2 3l7] YsiAE EC vjgo] Eoldu. w3, A C o] EEslel, 87 F
&0 Zwrh F5F vt vk wekbAd, Aol C Sl ek, 0.010%, 0.020%, B 0.030%% = ¥
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[0188]
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]
[0203]

[0204]

[0205]

[0206]
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o}

A C e Aske wrAS A= 0.600%, 0.500%, 0.400%, 0.300%, 0.200%, 0.200% =%k, 0.190%,
0.180%, 0.160%, 0.140%, 0.120%, =+ 0.100%°©]T}.

(Si: 0.03 WA 0.50%)

Sie, @t daelvk. AAel Si grEFel Uy wow, Al P el bkt

33, SiE, Q. HUo]EXA ch& w7t vrol, SiE v FHAFH, A2oA 53t 5, § ¥
gholE Fo] H3Pto] AE e A4 01 At

webd , A Si g, 0.03 WA 0.50%%2 3.

Al Si ko] shgke, wlEz s A= 0.04%, 0.05%, 0.06%, 0.06% %3}, T 0.07%°]t}.

AAel Si kel Ashe, ulEA s A= 0.50% 1 eF, 0.48%, 0.45%, 0.40%, 0.35%, 0.30%, =3 0.20%°]Th.

(Mn: 5 W= 30%)

fl:
W, e, LoEtolE ebgal fdolth, Al Mn FfFel UT oM, 97 shgel ddoide AE &
4(Z meAe WY Bl AstEr.  Ed, §H FH QAME esdtolEs A@H)

b, Al Mn R, 5 WA 30%% ot

ZFAe] Mn &5 ek, ulRASAE, 5% =3, 5.2%, 5.5%, 6%, 6% =3, 6.2%, 7%, 7% =3, 7.2%, 8%,
10%, 10.0% =¥, X 10.2%°]t}.

A Mn &) Arshe, vl RS A=, 28%, 26%, 24%, 22%, 20%, 18%, 15% w|%F, 14.8%, 12.3% =¥k, I
= 12.1%°]t}.

(P: 0 W] 0.050%)

P, EvE 940, &4 559 A4S AR A9 P g2 F
th. wEbs, ZAe] P e aheke, 0%® sk, gp Hlgo] A7k
0.001% ©]Aro] 211, 0.003% ©|4to] BT} ZEt},

S, A P il 0.050% olstolwl, Pe] Alele] tdRE HET A= We Wt Ak,
webA, ALl P g, 0 WA 0.050%= gk,

&4 T35 A AeES ayHoer JAEr] fatel, ZFAel P HHEHS, 0.040% ©]3k, 0.030% ©]3},
o3}, i 0.015% ©]3l7} upEa s,

(S: 0 WA 0.050%)
S&, BE 9401, 84 559 A4S AN ER, AAY S FFEFS F
94

Y
o webd, A S ke &dke, 0%E Fuk. o, ©S Hjgo Azt
0.0002% ©]7Fo] i1, 0.0003% ©]o] Ht} U},
S, A9 S el 0.050% oldtelw, SO 14ddle] otddS e & Ax W ul7b "ok
whebA Aol S RS, 0 WA 0.050%%= gt
|3 =59 d4e AsE adder oAlsy] fste], Ao S FFEF, 0.040% ©]sk, 0.030% ©ls},
0.020% ©l&}, 0.015% ]38}, 0.010% ©]8}, T 0.005% ©]3d}7} wperzsict.
(Cu: 0 WA 5.0%)

© zHufel

CuE, ANE st daely, & , Cu=
A %DP. A, A Cu ol

bt Axolm, &4 FH] AL AA FHE 8, AA FHAA

i)
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[0208]
[0209]
[0210]

[0211]

[0212]
[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

[0219]
[0220]
[0221]
[0222]

[0223]

[0224]
[0225]
[0226]
[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

SIHES 10-2025-0100740
sedolwl, 47le) wHsh Eswch EH, 7
sy,

Wb, ZAY Cu FFFS, 0 WA 5.002 k. &, CuE B d4AEA FE Ha, Ao Cu T
22 0.03% o]olol= Hr).

m
b
_?L
N
N
2
B
[ap}
o
o
(o]
o
(]

gHrerol Fhdold, AAZE "ealA, ke o)l A

Al Cu el sk, wpebAskAl=, 0.1%, 0.2%, F3= 0.3%°|t}.

A< Cu

ook

Feeko] Abske vl ASHAE, 4.5%, 4.0%, %= 3.5%0|th.
(Ni: 5 WA 30%)

Nitz, @iHUolE st oty Ao Ni ehfifeo] Ui wom, A3t 7hgel glojM 9] 7k &3 (5H
aZellAe] WMy 5Ad)o] AstdAnt. Ed, &4 F&d oA E exEUe|EsE ] ofe oA, AL
Aol datdt.

b, AR Ni S Ee S7HAI7IE, A vgo] szoRxint.
upebA Aol Ni a5 WA 30%% ot

AL NI shREe] gbeke, upEA A=, 5.5%, 6%, 6% =3, 6.2%, 8%, 8% Z, 8.2%, 10%, 10% =},
= 10.2%°] 4.

‘_,

r
O

Off

;

Aol Ni shfako] Abghe | nlgAsH A=, 28%, 26%, 24%, 22%, T 20%°]t}.

(Cr: 0 WA 10%)

r o
o
o
o
B
©
=)
1
Y

7heel oA el Tk golde e, R 8 wEe] A2 I F

A, A O el Hdolw, Al wiEHAfelE xAo] @AFo], 1T Golye] AstEh. Ed,
A Cr FHel HeJolw, 84 ol ol AgH BB ol FuHL, £ §§ FH 19
TE LR WS WolXER, 1L #dS dov]y] AR

=)
AL
X
ol
E
Lo,
(]
=

i
o

F2, 0

=

= 10%= T},
A Cr a9 stske, nfEz A=, 0.01%, 0.02%, 0.1%, 0.5%, 1%, 2%, 3%, 4%, T+ 5%°|T}.

A Cr a9 Aske | nlEA A=, 9%, 8%, 8% vk, 7.8%, 7%, 6% W, E: 5. 8%°|T).

o FHe, 0 WA 10%% 3o},

ol
E
Lo,
=
S
i
o
ol =
Lo,
ofi
ol
(%
o

2, v S A=, 0.02%, 0.1%, 0.5%, 1%, 1.5%, & 2%°|t).

o
R
o
=
o
%t
o
ofi
o
o
o
|

o wEA s A= 9%, 8%, T 7%olt).

)

Nbi=, &5 55 TolA &3t=s FAste], &8 w59 Frs dsAl7le daor] witedl, Al grAA

s, Aol Nb el Helwl, FAL GusA, by golyol AstHth. ER, FAe] Nb FHge] 3
Yoll, £ ool nL Felo] WA S} v

Nb 582 0 WA 1.00%= 3T},
AL Nb ek heke, vl st A=, 0.003%, 0.01%, 0.02%, T+ 0.03%°]t}.

A Nb -frake] Aske ) ulgA s A=, 0.80%, 0.60%, 0.40%, 0.20%, T+ 0.10%°]T}.
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[0233]

[0234]

[0235]

[0236]

[0237]

[0238]
[0239]

[0240]

[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]

[0251]

[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]

[0264]
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(V: 0 WA 1.00%)

Ve, 83 35 FoA dds=S dAstel, &3 59 ArE AsA7ls diol7] widl, Al Al
il

S, AA Vel o, FA wuwad, sbE Goldol Asterk. ER, AA V FfFol )
oW, §4 B ne Fdol WA Aol 9l
Gebd AV BRSO WA LO0GE S @ VE S e TP An, 409V $EY

2 0.003% ©]’doloj= Hrf,

dAe] Vg sk, whbHsHAl=, 0.01%, 0.02%, Hi= 0.03%01vh. dAe] Vo] ek, v
3HAI=, 0.80%, 0.60%, 0.40%, 0.20%, %= 0.10%°]ch.

(Co: 0 A 1.0%)

C
A Co e stahe, npekAsl A=, 0.01%, 0.05%, 0.08%, %+ 0.1%°]t}.

A Co ek Aake | utEASAE, 0.9%, 0.8%, 0.7%, L= 0.6%°|t}.

A W sk skgke vl S AlIE, 0.5%, 1%, 1.5%, X 2%°]t).
A W oskreEe] Aske | vl S AIE, 9%, 8%, 7%, X 6%0]T).

(Pb: 0 WA 1.00%)

stEo] 23HE S

P
A Pb e &teke, ulEAEAIE, 0.002%, 0.01%, 0.02%, %= 0.03%°]t}.

\

A Pb e Aeke ulgASAIE, 0.90%, 0.80%, 0.70%, WX 0.60%°]t}.
(Sn: 0 WA 1.00%)

o 2
Sne, 84 FH) U4

G aols] Wd, 2 FEAAE A,
A, AA) S gidel Hdolw, 83 FholAe) #A WA Sel7t 9
whebd, el

S
A Sn ke ek, ulEAEAIE, 0.002%, 0.01%, 0.02%, 0.03%, 0.04%, T 0.05%©]T}.

o

ZAQ) Sn ko] Alsle | ulEkRlE A=, 0.80%, 0.60%, 0.40%, 0.20%, T 0.10%°]T).
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[0268]
[0269]

[0270]

[0271]
[0272]
[0273]
[0274]

[0275]

[0276]

[0277]
[0278]
[0279]
[0280]

[0281]

[0282]

[0283]

[0284]
[0285]
[0286]

[0287]

[0288]

[0289]
[0290]
[0291]

[0292]
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o,
=

o

o

o
o
_&L_I‘
0%
o
ra
=
o
ofo
i)
ol
I
of
=2
x
iy
Lot
i
t
rlr
2
Lot
i
tlo
ofh
oX,
ol

tol, &4 =5 A2 Aol A

RS

Al B2 0 WA 0.10%% 3o},
AAS) AL Bige) shee, wEASIE, 0.001%, 0,016, 0.026, Ei 0,035t

A Al gy

o
rlo

, HFEA A= 0.09%, 0.08%, T 0.07%°]Th.

(Ti: 0 A 0.10%)

Tiv, B Qkolv, $ A oAl 2§ F59 FAE YL A, FA FRAAE Ao
S, A T FFel HJolm, A Fol £r AAEe] AgHel, 7HE olge] AstArt. w, 4
o Ti gHFol WYolwl, §3 Faol BakEol AYHol, £ T4 A4S A b5l Ak,

Ti g3, 0 WA 0.10%%2 3},
AL Ti g9 sheke, wEhAEAlE, 0.002%, 0.01%, 0.015%, S 0.02%°]Ch.

go] Ashe. ulEg s A=, 0.09%, 0.08%, 0.07%, 0.06%, = 0.05%°]t}.
(B: 0 W*| 0.100%)

B, oEUolE obds faoln, WY g 23 AxolVE &, Azt e dolHel AE folde
e, 84 FEe A A4 2 s % =

s, Ao B gkl el

“ )

o], Ms(C, B)gol AZE= ], A4 d3te] €9l
wrebA] ) Aol B d-F%2, 0 WA 0.100%= g},

Aol B e &ehe, uiEkg sk, 0.0002%, 0.0003%, 0.0005%, 0.0008%, HE+= 0.001%°]t}.
ZAe B ke e, ulEdskAE, 0.080%, 0.060%, 0.040%, 0.020%, = 0.010%°)t}.

(N: 0 W= 0.500%)

o, odolE g Ao, WYY 1§ FB Aao/|E shu, A3k AbEl YoMl AHE fol4e
A, &4 FH AL 94 D FE] F4S 8, FAel FHAAE A,

W, A N GHFol o, FAL FEshA, AbF Golgol AskErh. Ed, AA N FHFol
o, Bzol wyel Fulslel, §4 Agel Aol €t

e, ZAel N e
<2 0.002% o]’olol® Ht},

Aol N a2 shske ) utEdsA =, 0.001%, 0.0015%, == 0.002%°]T}.

AL N e dske, v skAlE, 0.400%, 0.300%, 0.200%, 0.100%, 0.050%, HE+= 0.015%¢]T}.

0, BeRRA 4 o geuh. 2o, 09 FHwe] el Hw, Aol e dAgel ds

Ll
P
)

@, 00 Fhel FHAA Age Az wgel A5 ey WEel, ZA 0 Fhdel FHE, 0.001%

olgo i g},
AAel 0 i ks, vtEASA=, 0.0015%, = 0.002%°] TF.
Aol 0 ke Aeke | uiEAE A=, 0.008%, 0.006%, W= 0.004%°]T}.
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[0293]

[0294]

[0295]

[0296]
[0297]
[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]
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[0308]

[0309]

[0310]

[0311]
[0312]

[0313]

[0314]
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Besold, AAE AR AT u, A e 2a9 3 22 95, BE Ax 4 ode 2l
s EdE= ARoln, Ao 54 e FA = WA s&EH= AS v

}7] Fe thalel, Ca, REM, B Ng& o] FolA= wolA Aess Ao 1%

Ca: 0 WA 0.10%

REM: 0 H=#] 0.10%

Mg: 0 WA 0.10%

AL Ca Sl dehe, g sAlE, 0.0003%, E& 0.0008%01th. Aol Ca FH-EFe Adhe, nighas)
A, 0.008%, T 0.006%0] T}

A REM gH-aFe] 8hek, uhghz kA=, 0.0003%, B 0.0008%0]th.  ZFAe] REM drFe] Adhe, e
371, 0.008%, T 0.006%°] .

Aol Mg kol &gk, utgad st s, 0.0003%, B 0.0008%0]th.  AANe] Mg kel AFehe, uhehA s}
A, 0.008%, HEE 0.006%0] T}

wak,  TREM, o]@F Sc, YV, @ @Elo]lz=o] A 17 Y29 %%J ol , REMC 2M 1F7HS ¥ 2F ol £
dal= ®ul. REMES 2% o] xgsls A9 oA diFolw, REMO A %S 7y, =3
REMO dheiME dwrd o=z mgr vgz gfdct. o uﬂfoﬂ, o] 2 S0}, REMS, REMO] A 3hf-aFo] AH7]e

W7 HE=E, vgr o] FEHE FHAAR "
(A =9 Mn e, Ni SR B Cr $HarFe] FAI(ING [+ [Mn]+[Cr]))

Mo, Ni R Cre, zbh, exElUelE obgaEl Aol Azk sbgel flolMel F Sol4(F meolAel Wy
E4)e @ADL, BT §H F59 AL AHS BPAUG. o BAIA, A Fo BHFS

<o YUAYFS INil, A o A5%FS [Crlojgta d& W, A= a7] (a) A& S53.

[Ni]+[Mn]+[Cr]1=15 - (a) 2|

—= =

=, AA F9 Mn R, Ni SR R O e FAIINI HMn+[CrDE 15% o] ez i,

Al JAAM L Mn A, NI = 2 Cr 529 AN [+[Mn]+[Cr]) =, 2o vlasiAlE, 18% o],
20% o], EE 23% o]ifolt),

T3, FEIA Mg S7HAIZIH, &1 A9 o BAF Sulo] dde] Ak, 1w, &1 w59 v&S
AA AL, &4 Aol F& AASE THAA, A doIAe Mn FFFF, NI FFF ® Cr FHFe] 4 A
=g HM9E SFSHA, Mn TR, Ni i 2 Cr g3 FANI +Dn]+[CrDE, 60% ©8t2 3= Aol
A siel, Al ol el Mn 5%, Ni 7% R Cr 5% FA NI+ [Mn]+[Cr]D =, Bvh vl s

=, 50% ©|3}F, 40% ©]8}, HEE 35% ]a} 13}.

(Mn FHrF 3 Ni kel A (INi]+[Mn]))

Mn B! Nis, ZH7b, e zHuolE QMgst dioln, d3F ThEel oA ThE &old(H ool WY
54)& A7, B &3 559 A2 S ARG o] #HeIAM, AA T UALS Ni], A
o WY [Mn]olﬂ‘rﬂ P& W, FA= 7] (b)) HE S5,

—

Nil+[Mn] =15 - (b) 2]
%, A T Mn 4 E NI SRR AN ]+ [Mn]) & 15% o]/do= i},

Aol 2ol Mn B 2 NI Y FA(Nil+[Mn])E, Bt wpEdsiAs, 18% o)A, 20% o], &=
23% o]’geltt.

T, A=A Mnd S7HA7IE, &4 Al Fo AR Sdie] Aol dvt. I wiiel, &3 559 vE&
Alstar, &3 Alel F& Ak BACA, Mn - R NI ol 47 ded MeE FF8A,
s @ N seEel AN +DnDE, 60% olshm sk Zo) whakAsith, el olHel M FHH 2
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[0315]

[0316]

[0317]
[0318]

[0319]

[0320]

[0321]
[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]
[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

SIHS31 10-2025-0100740

Ni el FAINI+NNDE, Bk A SAE, 506 ols), 406 ols), i 35% olstelth.

(Mn FHArFat Nio ghrke] A= (INi]/[Mn])

=g sok R Qg2 gAY, wa, e A
Fol wAZ Zulel 49l ®rh. o d wAelA, FA T UALES Nil, FA F F2FL (el
e W, AAE 7] (1) AL FHAT

[Nil/[Mn]1=0.20 --- (c-1) 2]
%, 7 9 Mn - N g F=R](Nil/[Mn])E 0.20 olieg 3},

Aol doid el Mn = Ni g2 AEH|([Ni]/[Mn])9] 3Fs+2, R vghaskAl=, 0.30, 0.50, 0.60,
0.70, 0.80, = 1.000]t},

7] (c2) AL FHe Aol nuo wgAstn, 7 (-3) A& FHSE Aol 3 wEAs. AP
(INi1/[¥n] >7+ 0.20 viwrolW, §3 el gloiMe] A23] 7 54 % CI0D S50l oFEE Ao tHo}Oﬂ
Al (NI 1/ D)7 0.20 o141 e, | 47) Sl @gsm, wa Az ((Ni]

Ql 2 83 =l ojAle
n])7} 0.70 o]/l Aoz &4 F&d JojAe] 7] 5ol 5] FEstA Hobxit.
[Nil/[Mn]=0.70 - (c-2) 2]

[Ni]/[Mn]>1.00 - (c-3) 2

A w&ol JoA Y AL S =o|7] A=, AAe x4 QojAe e iHUOES HIES ol 3
01 HP%"%’?‘S}E}. 2 ol Ao dojAe] °*E1M JE &&2, 70% o]/l Zo] npgasit;. Q2o
E Bgo mU} vtEAsHAE, 80% o)A, TE 90% olAtoln | 100% % Hrh., md %] zHE nlEElA}
o|Eo|t},
L2EYOE B&S, AEd (a) A(INiJ+[Mn]+[Cr]1=15), (b) AJ([Nil+[Mn]=15), ¥ (c-1) 2 ([Ni]/[Mn]=
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