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(54) @39 334 Y AFHo| 5 Ago|EA 2~ g@

(57) 8 o

o =27 W)Y g (ridging resistance) s WHEsteE A3 7ol 978 ol EA ~HRIE 2~ At
S AFEor. A=, C: 0.010~0.070%, Si: 1.00% ©]3}, Mn: 1.00% o];} P: 0.040% ©]3}, S: 0.010%
ola}, Al: 0.150% ©]&}, Cr: 14.00~20.00%, Ni: 1.00% ©]&}, N: 0.010~0.060% % 3Tfrsli, F712 V:
0.005~0.100%, B: 0.0001~0.0050%0°]3, 3 V/B>10S whEslo] &-638lal, 737} Fe ¥ E713] E4E=
o] Foj x| &= Heto|EA ~E|AE A~ A,
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A%, C: 0.010~0.070%, Si: 0% %3 1.00% ©°l&}, Mn: 0% =3} 1.00% ©l&}, P: 0.040% ola}, S:
0.010% ©]aF, Al: 0% %% 0.150% ©]3}, Cr: 14.00~20.00%, Ni: 0% %3 1.00% ©]a}, N: 0.010~0.060%
Z 3hfetar, F7FE Vi 0.005~0.029%, B: 0.0001~0.0050% )1, w& V/B=10S wZEsle] fslar, i
7} Fe & E719] BEEER o]FofxE AL 5O s HZo|EA Qe A,

AT 2
A1l o)A,
Si: 0.05~0.28%, Mn: 0.05~0.92%%] A& EHCZ sl FZo|EA 2H g~ 3,

7% 3

VB220& WES] Fhelt AL BHoR a1t dolEs AHA s 2w

7l & & of

2 ige dE5Ee 9 U+, MHEE, A8l AlE(electrical appliances), A3k ¥%F G2 €= A3
sk FgtolEAl 2RI A Ao @ Aor, 53 f =24 (deep drawability)@ W) 2] d (ridging
resistance) & WE3l= AE 7HEAdol 43 dgolEA ~HAE A e #$ Aojrh,  ESH, B2 I
ojel ol Zdl(steel strip), A3, WA(steel foil)E E33E Ao R 3L},

I B

Aol EA 2y Qe 272, Uxde] 953 A g 7R Ay &
ofell QlojA, gl o] &EHa k. o] FAEolE 01 = S 2EUolEA 2~
el el Sla) Gkel7I S el eudew el Aueln g, IS S9, A4Y e
3 A%, dA(ridging)olgta B W Ago] WAEy] 49,

&

forming)ol &A= el AgshA Qo LI, seto|EA mHd G, A4 %%‘Hl(rﬁk 4 A o]
PAADE 23, | 229 7FgAle] 27dd WEe o)y drke BAE k. o wjiel], slgto]=4)
2H A2 Ao o 35 4 FUE deME, @ =29 AR rake &Y, 24 wyn)e Wyl o
WA (Ar)e] Az, ol W dAel Ade] aTHa 9

oldg Qo] walel, oS 5w, E8Ed 10, € 0.03-0.08%, Si: 0.4% ©l&F, Mn: 0.5% ol&h, P:
0.03% o3}, S: 0.008 ©]3}, Ni: 0.3% ola}, Cr: 15~20%, Al: NX2~0.2% ©o|3}, N: 0.01% °]3+2 33}
3, AE Fe @ Brlud BLER o]|Rox= slaAo] S48k meto]|EA A olaAte] AAE] gtk =

&3 20]=, Cr: 11.0~20.0%, Si: 1.5% ©]8}, Mn: 1.5% ©]&}, C%+N%: 0.02~0.06%, Zr: 0.2~0.6%
ola, TS Zr%=10(C%N%)+0.15%2] H.M Wl 7rs E8ksta, FE7F AAXH0Z FeR o|FojxEe g
AAgde] -8 g dolEA zH Qe 2ol A Q. ®d, 53 EH 3o, mass%E, C: 0.02~

0.06%, Si: 1.0% ©]3}, Mn: 1.0% ©]3}, P: 0.05% ©|&F, S: 0.01% o|a}, Al: 0.005% ©]3}, Ti: 0.005%
olaf, Cr: 11~30% ©l3F, Ni: 0.7% °|stE X &star, Td NS, C = #AdA], 0.06<(C+N)<0.12

% 1SN/CE WEHHES FHEn, FHR VE, N FHFTe] BAGA 15x10 (VXN <15x10 & WET
8 Hgen, 94 Fe @ B7lNA BEEE olRoAE AL SACR s APyl 95 HeeEs &
Bolez el Axse] gtk E@, SHEA 4o, FFRE, € 0.02% I, Si: 1.0% o]k, Mn: 2.0
% o3, Cr: 11~35%, Ni: 0.5%, N: 0.03% o]k, V: 0.5~5.0%, %, @ @ 5% 228 (accompanying
impurities)® o]Fo]A=, WalAde] -3 deto] EAl u|Qle] 2ol JfAlE o] St
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(53]%3 0001) LEF/HE]TH £52-24913%
(53128 0002) GEFNES] TR 254-1123195
(2353 0003) AREFFTH 35848815

(53154 0004) dEFAESFH 259-193250%

gige] g
S dst = HA

a8y, S8Ed 10 714" ZlselAs, AWONS AAZ star 7] Wiz, A7 ggoM e HE A

9% 4 gloks 247 9

tlo

w3k EFEA 20 7AE Jsod s, v ZrS Hrbshr] wliEel, & T2 /A& (inclusions)#Ee] 78k
3, oo 71s ww Aste] wAS I ¢ gloks ZAVF ).

Aol AxE2EA, AA(elongation), rikel A gl Adel A
d(Ar)el Az EH?E gl = sl Hol A ol AE 7FEAde

¢

T3, 53Fd 39 A" Vs, 4F
L = e I R o

oL

wal EFEH 40 7AE )sdAE, V HIL o8 WA, E3 W%aﬂu B2l #<9X (resistance to stress
corrosion cracking)®] @A A st Ho k. 2y, AF JFEAdel digk wiele WE ol XA
o, AE 7lFAd TAE E7la At

olsh gol, 4719l FAl ANANE, BE QA% 9 229 4TS @S wel, Do) wasel v Ha
(polishing load)®] FUlE ZeetAY, BFUe MPL dov)y] Arks FARE Adsr7AE o =a gl
A ket

®oage oldd A4S dostel, | =Rgds WHYe BEse 4Y bEgel S5 deelE
Helels e AFete Ae BHow ),

sk A3, V/BE 10 oo & 3sfar, V, BY
55 Aojgtozy, AA AFS wAst

Z]

™, y =
oAM= F# EHe duld(sensitization)E AT 4 A= AL WAsle], B oy
B

(1) A=F%=, C: 0.010~0.070%, Si: 1.00% ©°]3d}, Mn: 1.00% ©l3}, P: 0.040% ©l3}, S: 0.010% ©]3},
Al: 0.150% ©]a}, Cr: 14.00~20.00%, Ni: 1.00% ©]3}, N: 0.010~0.060%E 3&38kiL, =72 V: 0.005~
0.100%, B: 0.0001~0.0050%°]aL, T3k, V/B>10S wHE3he] di3lar, 57 Fe 9 71y B¢ER o] o
A AE EHOR 3l dHgolEA 2Hdel s

(2) Si: 0.05~0.28%, Mn: 0.05~0.92%% AS EFo=2 3= (Dol 7|AE ol EA ~H e~ 3
(3) V/B=20& WHE3dle] dhfats AS EAORE &= (1) TE (2)d 7149 HetolEA 2 A8~ 23,

e e] s o], AHEL) 30% o)A, rEk 1.3
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[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

T 12 ¥ ojdg e VA AR VB #AE il 2dUZEA, & 1(a)E AFHED I V/BSke] A
S vehdle a2, & 1(b)e rak® /B9 BAE Yeidle 2=, & 1(c)E Ar® V/Bee] #AE YE
e 22, = 1(d)E 214 =olek V/Bete #AE Yehl: EZot),

T 2v W9 ojd®H o ARzt 5EA4S Fusy] 918, V, B e wAE dEhlE Lol

Wy A7 Hek A g

(drg& AAskr] 913 GH)

oeh, ¥ Wwe AN/ AL Fuel chalAl, FASH AERh. e, AR FE ehiE %E, 59
AFEA = @ AR%T ovidr,
4, B g Aetol A sHes Fwel AR W ol4E APw.

C: 0.010~0.070%

Ce, 4 Fol 318&(solid solution)dle] & A T LAEHUO|EALM) gt 7ot 4, Cra 4
geto] Cr &3lE, &2 Or BdslE2A Z2A- Y v Z4 " A (crystal grain boundary) Sol A4&Hoh. 17
i}, C7F 0.010% wlstellAd e, V(C, N), VC, V,Ca3b &2 w@ddlEoly g@al&Eol wAl &0 <3k AAHo v
Az} E37F dojxA erd, L3, F7 A Fo e aHUolEA 8ol AEH L, I wjio] AFw
AZrdol lolA gl Bl dANA, AY 7FEAdo] D (deterioration)Ert. A, €7} 0.070% 5 %2
s, Cr &3t&%, =2 O gds=50] AYUXAA F7hste], A3te] A3 (increase in hardness)® o] 43
7ol AskE 7] wiiEdl, @A (rust)] 71He] H= ©C0r3(Cr depletion layer)e|y gt A&=, /A=
ol F7kget. wekA, C= 0.010%~0.070% = vt Huh vpgAakAl=, 0.020~0.040%©]th.

Si: 1.00% °]3}

Sie, 49 gAARA F&3 otk o] EFE A7) AHAMAE, 0.06% ool vigAsitt.  2Ey, 1.00
%E Z3stH Aol AstEol 3 Jhaadol AstdEnk. wEkA, Sie 1.00% °ol3t= sk}, BT} ulgz s
&, 0.05~0.50% e°ldtelt). SiE 0.28% o|st= b A (pickling performance)©] ¥z a|x]7] wiiell,
AR o]l "Hadk H-ol=, 0.05%~0.28% = SHr}.

Mn: 1.00% ©]3}

-

e, 2 Sl EAsk= S Zdste], MnSE FAstaL, WA4E AskAth. webA, Mnd 1.00% o]tz &
o, ®Bo sREsHAE, 0.80% olstelty. 3, " o]y oz AMndlsledd AH B]E(refining cost)o] &
sk HelA, 0.05% ol/de]l vigEAstet.  H3h, 53] H2 iAAdo] a5 E A9-9 A v A
A, Bk vl A=, 0.05~0.60%°]1tF.  Mns 0.92% o|at® shH Al Al o] AT A 7] wjEol, AAAA
o] A3 H$-olE, 0.05%~0.92% % 3},

P: 0.040% ©]3}

P, WA falgh 94elr] ditol 7hedk 3 Agste Aol vpEAsitk. ®Egk, 0.040%E 2Wed 1§
Fatol &) 7b3Ade] AsE . webA, PE 0.040% o3tz 3k, BT} upEAEAlE, 0.030% ©)3dke]t}.
S: 0.010% °]3}h

FoAME F3ES AT, S FdHdE Aol ndt 28] nSE FA Y. MnSE g3
o9&l AAlEa1(elongated), HE}o]E YA (grain boundary) Sol AESENAE)EA EA3Hc).

, B3] 3 7} (bend forming)Ale v Ao =A
25, 0.010%7H4+= 318 4= Aok, =3, alEE s

o O,
i ot o
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0.005% o]&}o|t}.

Cr: 14.00~20.00%

o

Cre 7S 18 Zstsdd &7, WA &g 7dste dAa2A, zHdes Fgozx dpo] x|t
@, Cro] 14.00% vkl M=, XEQlg|a7to gz o] aAde] EF&sltl. 33, Cro] 20.00%% *3}3}
™, Aol A= Hol| Hald, ol AUAA AAsE o] g dAASA AstEet. wEkA, Cr2 14.00

~20.00% = soF. mE, A AxAdel BHA, vfEASAE 16.00~18.00% | t}.

e

Al 0.150% o©]3}

=

b rfo

12, 7o @Al =2 f83 Yaoltt. o] axnE 47 fsiAE, 0.001% olie] wigdAsiet, ey, 3
15 A7 ALA AR Z7to 98, W TH-(surface defect)S 2@t dclo] 7] wjiEol, 0.150%

olatz &ttt Hr}l mpghFEAlE, 0.100% olsteltt.  H3F vl EAlE 0.010% o]skeltt.

o

Ni: 1.00% °]s}

Nie, 3 2 (crevice corrosion)& AA7|&= &35 zZke=th. o] 2345 47] HaAE,
kA sy, ey, 37k Al Aol fdlke, 1.00%5 =38t 53l
o g7t 7 (hot workability) S AstAIZIth.  wEbA], Nie 1.00% ©]sh
~0.40%°]t}.

N: 0.010~0.060%

N, Ce} FdsiAl, % F

Cr A3lE, &2 O 24324 Z2AY v 24894 S AFdd. mg, &2 243 gloja] FaAH

Vel Aztste] dsltEoly adsES i
Nel 0.010% m|RbelA=, |3k

7ol dolA e Aol

A3, £ (r @ 3lEFo]

~0.060%= s}, BT} vtEA A=, 0.020~0.050% ©] ).

re L s

N

V: 0.005~0.100%, B: 0.0001~0.0050%°]aL, gk V/B=10 ©]/

V 2 BE, ¥ ddd glojM mjg- F23 dioltl. Vi, N Agsle], WNolu V(C, N)¢F & d3l=o
AstmS s, €A oldP e A E 2UgE At a7t vk, Eg, BE HgolE YA
3}(concentration) o], ¥A o]&(grain boundary migration)S =#2o.ZM, 94 (grain growth)d JAE
Hxss a37F Aok, o5 V& B &3 ael o8, Ed oldy e AA Rl mAgEr. o Ad,
A ojd® Fof {111} AMAH(recrystallized grain)e] 4 KA Ale]E(preferential nucleation sites
of the recrystallized grains)Ql A9l WHo] F7lstar, {111} H9l(orientation)e] AAHHo] Frlge=
A, rgkel BFEE Aolgtal AzhEnh, mgh, VY BE] HE&S, FdolE A4 ¢ dgtelE A WA
| Fs T+ Aozt AAEE HdA, rit & a3E Hugtez Q&3] 8, ® dHxES Vel BY
kel H Akl gisiA HEESE Aot

ZAo 2, C: 0.04%, Sit 0.40%, Mn: 0.80%, P: 0.030%, S: 0.004%, Al: 0.002%, Cr: 16.20%,
Ni: 0.10%, N: 0.060% %5 $f3tiL, Vi, BES WsiAlA H7he 4S EA(smelting)3tal, 7 & H(slab)
E 1170CE 7}93 -, np¥e] 2%7) 830T7F S 947t 4ddS sy, ddoz o, ol I,
860C x8hro] EA# odH S Pk &, AAAsL, o]ojA] Fsk&(total rolling reduction) 86%< W1t
qdS el YAFoz . olojx olE W], tr] FolA 820T x30sece] whi-E] ojdHE 3
AAAS L, FFA 0.7me] Y9 ojdgwer . Ao WA odyo) e, AN, rgk, Ar, A
°|(ridging height)& Fgtt. = 1o, V/BS} WA ofd& 3ol 7[AH AN, rak, Ar, 24 =o])9
AE Yepbdo. = 125F, Vo] 0.005% o/, BZo] 0.0001% ©]7, E3 V/B>10S SFAIHLZN, El,

rgk, Ar, 93 Eo] BFE WSS AS 4 Al

2
H

ok

o
AL

R o

oo glo]A, VE 0.005~0.1%, BE 0.0001~0.0050%, T3+ V/B=102.% vk, VvV 2 BE Z+z} 0.1%,
0.0050% %5 z¥sto] FJoz Hrlstd, ojdd Fo ZAHS vAs 2 43 A, 48 7t Ad

7} zshd il oy, WhE Ajdo] At Aol AstEol, 43 rlgAde] dtdrt. Ed, e
S HatE HoA, B uEFsi A=, VE 0.005~0.03% ©lak, BE 0.0001~0.0020% & ek, w3+ V/BH|

)

_6_



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

SASE T N $ HRE AL AAA @ Adol=A *Eﬂ‘ﬂwﬂi 7ol A
L W7 mFO st wAea, el AAA AA7 A4

=
F7F k. o] wiEel, W 2k WelelA duistyl B s ok AL, dx
Kol = =)
= -

52, ARzt 543 VB #AE AN AW £AHoEA, € 0.04%, Sit 0.40%,
.030%, S: 0.004%, Al: 0.002%, Cr: 16.20%, Ni: 0.10%, N: 0.060%= Satar, VE, B
7ek s &AL, 7 £HBE 1170CR 714 ? o Fe] e%=7) 830C 7 HiE gzt
Jhof, 860TC x8hro] EAF ojdd S At &, AMAS AL, oA F
o= grp. o]olx olE Wddel, 7] FollA 900T x30sec®] mHy-E
A 0.7me] W ojdy AAAdHez o, dojR W ojdy A4
o ¥HE, FAY A %U]ﬁ(scannlng electron microscope)< ©]&3}e], 500um>x500/me FHe] YAS =
Zstar, YA A (intergranular corrosion)® F5& FALSY], ¥W FES Hr7HHY. dojx ARE T 2
of yehdth, o] TAEta oA &S s O, o] TS US Wi xXZ L),

[¢]

o 2
o R

v o2ERE, VR BE, Aol V/B220S FEFET A/bgozM, 00TAM ofdPel A YAel
dmishE oAk Aol beaAE AL o & Aok o, W F F9 0, N& wAgoRA, vhrel ol dd
[}

d 59 W7} Fofl dAstE A7 dAlelAe Cr &

1@@4 &S AT Ao o3t Zloletar AzE. 9, V/B7F 20 viRkell A=, B7F N3} Adtste] e
=24 HAEgowd, Vo gl METke] A A, O @dsEe] AEYo] TUkstel 49 qwlsrt
A Aozt Az, B, 5 A4S guehs HolA, By wehHsiAl=, Vi 0.0056~0.03% ©lst,

B= 0.0001~0.0020% & 3k},

718k 318 At o]l J™EE, Fe ¥ BV EEEoltt. E3 By EFERAIE, O EW, Nb: 0.05
°]a}, Ti: 0.05% °lsk, Co: 0.5% °l3k, W: 0.01% ©l3F, Zr: 0.01% °l3k, Ta: 0.01% °]3}, Mg: 0.0050
o]}, Ca: 0.0020% ©l3t & 318 + Urt.

tsow, B wgo dtolEA zH A Az Wl djald AdEc. AU 249
B3 FAY HZ(converter) HEE H7]|ZE(electric furnace)ollA ‘Asta, &

VOD(Vacuum Oxygen Decarburization), AOD(Argon Oxygen Decarburization) 5o 2 F7I2 Xéﬁ'i <, w4 g

A= AL FZH(continuous casting method) &2 FZ3], 4 AA (LB 5)=E

AL, 7Fgste] 47 Ao, dARow vk, Az o EYB UM 2k:E, 1050T~1250T 9] &

= W9® sk Ao] nmpeAetar, R, A3 Shde] v 2=, AR w4 800~900T= k= A

o] wpgAlsitt, AR, FIA AolA Y TtEAE AdEE BHoR, a6 wehA, ddw odB8 s

B drk. FAF ojd"H S 789, 700TC~900Co A 2413t o] o] b

batch annealing)< 3FAY, 900~1100C9 2% WH$jo|Ae V/H\]{PA ol o dyS 3F

gk, dARe, gAY AP (descaling) & s

TFE AT W A8 A ddae, ¥4 %O]’E 30% O]’?}-"J Wi o .

A @FetES, 50~95%7F Agteitt. Ed, FA#RY] AEE Tt FoAE HE, 600C o], uiEASHA

700~900Ce] mHre] ojdW S AT & vk, g, WAd-oldP S 23] ol whaste] v Frh.  HF

B4 (glossiness)o] &7H+E ZA$dE, 27 dx 58 P& ok, JAFe vFEl xzl=, Japanese

industrial Standard(JIS) G4305% 4% 2D, 2B, BA ¥ 7Z}& <Inprh 74besit).

steel )2,

o]d 3 (box annealing,

Aol AP, w

AAlel 1
S AR = VDol o8 22 HHom LAk, A
A, o= = Ea 170T= 7hdRE &, vHy-e] 257 830C7F = Azb 44
dA¥ oGS A} F, Ak, o) Fetet
2

ol g, 860C x<8hro R

of Yasto gz gl o]ojA, No. 1~18 % 7 No. 24~322] Ao, F7]8](air ratio) 1.30% A~
2 7}2(coke oven gas)E A2A7|a, o] A FY7] FoA 820T xX30secs] mi-g ojdgS gt 1
S 2RAAS A, A 0.7me] ¥ odE AR He R . Eek, AAMALS 2% 80T, 208%H % NayS0,

_7_
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[ G/ | 80000 | 000 | SE00 910 6200 60 L0 1200

&R VIE | 20000 | 2200 | 6E00 610 BE00 080 70 0200

&R L1k | 90000 | G200 | ££00 810 0£00 z610 aLo 1200

&R 0GE | 80000 | 8200 | 9E00 S0 8200 840 820 6L0°0
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[ L96 | €0000 | 60D | SMOD 010 6200 90 £e0 2900

&R 00/ | L0000 | /200 | 9€00 L0 1800 590 050 8500

&R 60l | 01000 | £200 P00 620 100 170 SZ0 0¥00

&R L9y | 90000 | 8200 | 6K00 010 0£00 790 570 £50°0

[t €L | $L000 | 0200 | SHOO 0 8200 990 20 900

&7 006l | 50000 | SO0 | SKOO 080 6200 590 sz0 | ox00
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&R €20 | €000 | 9100 | 9K00 620 1800 990 920 8200

KA Bl 11000 | 2000 | SKOO LE0 0£00 590 570 0¥00

T lA €€EL | §L000 | 0020 | 9v00 080 0£00 990 570 0r0'0
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