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Stainless Steel Increasing in Demand with Multi-Function
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The development of stainless steel production facilities and steel grades in Kawasaki Steel supports the great increase
in demand of stainless steels. Cr-ore smelting reduction, powerful hot rolling mill and tandem mill rolling were developed
and applied especially to ferritic stainless steels in many fields such as automobile, construction and other general uses.
Kawasaki Steel is now characterized by the high production ratio of ferritic stainless steel.
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- Fig. 1 Trend in stainless steel demand for several end uses in Japan (Source: Japan Stainless Steel Association)
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Fig. 2 Refining process of stainless steel in Chiba Works
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Fig. 3 Layout of No. 3 hot strip mill in Chiba Works
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Procedure:
Specimen pre-oxidation in air at 400°C for 5 h.
Full immersion in synthetic condensate at 80°C

:

Condensing at 80°C to completely dry
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Fig. 4 Corrosion behavior of muffler grade steels in synthetic condensate corrosion test
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Table 1 Stainless steels for automotive exhaust systems

(mass2)
Standard designation Typical example of main compositions
.. Kawasaki
Application Steel JiS c Si Mn Cr Mo Nb Ti Al 1a
Standard
R400L SUHA409L 0.01 03 0.3 1.2 — — 0.3 — —
Muffler R432LTM 0.01 0.1 0.2 17.5 0.5 — 03 — —
R436LT SUS436L 0.01 01 0.2 17.8 1.2 —_ 0.3 —_ —
R429EX 0.01 4.9 0.4 14.8 -— 0.45 — -— —
Exhaust . 0
manifold R430LNM SUS436J1L 0.01 0.3 3 17.5 05 0.38 — - —
R434LN2 SUS444 0.01 0.3 0.2 19.0 1.9 0.35 — — —
Metallic :
substrate R20-5USR 0.005 0.1 0.1 20.1 — — — 57 0.1
of catalyst :
FTCOIMBILE S VT AHHEERESIE TR TOY 75— O No bresk D (Blank dia)
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KL ETHAENIMBRICE S 77 5~ BENWOLDRFY  § 22 R, o 2%
L ABHEAEEL , RETRREWANMO® RIBLT 2 TEED & oy @
HRROBEBIIECTENG T Eh, v 75— DERIT2BH X7 Punch dia.: 33 mmg
. . . o 2.0 r r Blank holding force: 1t
YUAEEht, ZOBE, A7 L A@e LTHFASBERSS Developed Conventional Vinyl used as ubricant
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rvalue 1.43 1.11

Fig. 5 Deep drawability of R429EX with increased rvalue
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Table 2 Mechanical and physical properties of stainless steels for buildings

Steel YS (N/mm?) TS (N/mm?) El (95) A (W/mK) a K" d (g/cm?)
RESX1 328 492 33 — 103 X 10-¢ 7.75
R445MT 342 490 32 19.5 10.1 x 10-¢ 7.68
R24-2 392 520 31 — 98x10°® 7.66
R30-2 430 539 30 18.9 9.6 X 107 7.64
SUS304 284 637 58 16.2 16.0 x 10-% 7.93

A: Thermal conductivity measured at 298 K

a: Coefficient of expansion at the temperature between 273K and 573K

d: Density
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Fig. 6 Corrosion resistance of the developed ferritic stainless
steels

Photo 1 An aerial view of the passenger terminal building at
Nazha Airport: the building roofed with SUS447]1
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Photo 2 Surface of dull finish “Silver Soft” observed by SEM

Photo 3 Expand metal honeycomb frame used for revetment
works
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Normal directions

<111>//ND
<001>//ND
<011>//ND
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Photo 4 Texture maps for normal direction, tolerance angle = 15°, of the 1/4 thickness ND plane of
samples (a) R430UD and (b) SUS430

R430KT
(LDR = 2.5

Testing condition
‘Thickness: 0.68 mun
Punch dia.: 33 mm
Blanking force

for ferritic grade 0.5t
for type 304 1.0t

Lubricant
Punch side: Vinyl coating

SUS304
(LDR = 1.94)

br——

1¢mm Die side: Water soluble lubricant

Photo 5 Appearance of ridging and drawn cup-height of R430UD and R430XT after Olsen cup test

Table 3 Results of antimicrobial activity test in samples after polishing for 1 um

Samle Finish Suecies Viable cell count before test | Viable cell count after 241 | Rate of cell reduction
p! pe {cfu/sample) {cfu/sample) (%)
BA Escherichia coli 31 x10° 8.0x10 >499
R430LN-AB )
#600 Staphylococcus aureus 39 x10° 50x10 . >899
SUSA30LX Escherichia coli J1x10° 4.0 % 108
{Control) 2B
Staphylococcus aureus 3.9 x10° 5.4 x 10¢

Testing facility: Japan Food Hygiene Association
Date of test certificates: Jan. 19, 1998
Nos. of test certificates: No. 71-8289, No. 71-8290

Mo 12% BT LA, ZFLAT LV Z@ESTFE LT, RES
H-&6f8REEHELIHBPHR LIS SHTEOEERICED
Didder, EBAEEERL L, AAO SUS304 Rk ERRIZE
HanTnda, Rt — X754 FRIZtb<3 LRk 7
274 FRATVVAMOBERRZ 2D, BRINIEEONT
MHRBIIRVEATESE, 7274 MV RAF Y L 2ABEOER I
BAIETE - WRIEETR TE C A E4MBITIRT T2 r Iz k2L
HIFL T3, @ LT, S C, NIZTi & LSIE Nb 2%
mU #z SUS430LX #HBRTH D ER LIZIE o e B+ 5T
BreNTES, LaL, IOfBTIEERIMTITY Dok
IEMABROMNARET 520 RBAMTIRTETEHELEAD
REXEY, FHLBRKIIERTIITIMESEE K E {BE D
BEE Ll r Tk, JUGBEETIZY) v oy RABEBORI L L 312
WOV OBRBE T T4 FRAT L ARENR & LT SUS430 12

JBEEETFR Vol. 32 No. 3 2000

¥ % R430UD & SUS430LX I/ 4 5 R430XT £ BARE L 7=, —Bi &
LT Photo 4 IZW VY YOREFR L 228 0HBO%RE &
R430UD & SUS430 THELTRTY, Zhe DB TOERE DIz
BIBZVIIHEERY Photo 555 %. 24, 27 1L 28
B TR X LA EER ST A0, EFEL
DEBHSTHAMSVAR ZI AT VL MR T HEE Ok
B oz, JINFEE T, MEDROE Ag 4D THEL -
HWAT YL ARMERRE LY, SUS430 & SUS30LY DESTE4 ~—
Z L5 R430AB, R40IXAB HHEHE F 7 4 ARFEFELE
MAZHATVD, HEOLOOERELE L EL D W CHEME»S
2hOMELEOMLEBETCLNEEIB LN LD M TR E
WegiEt FWF SR Y EREE ARG, Table 3 CHEMRER
RRATRT AT VL AR 2T T LRARIAAI AL -0,
AEMLIFHC S BRIIB U - REFES SR E s ks h T 3,



ERARE LB CERIETEAT V1L A8 221

4 £&D

27y L APEBh AN e B ORMEH LS 08R
IZERL, BRHOREHRIT TS,
NSRBI 7254 PRAT VL AEICH T2 RE s Bk

RARZOOEEFRNA-BRE{OHTRARIBYH TR, A
AR A ENEE T BEER . SUSUT #RF LTS
#H2F L AR, RROSUSR 2 OB EEIMRAT L A

5z

BEGHIMTHICEh3 7254 FRAAF V1 AL ¥ %Y

bhd, CholEhn7o94 FPRAF LV ARICEAHRARH
HETTHRAF VL ARO—BOBRIZFES L,

$ E X R
27 VL ARSREBETRE | AEHREMAIFEHR

by
2)
3)
4
5)
€)
7

g
LY

JlkRR S
L
RAEEX,
SIEX,

HERIZ

N SEETESR . 30(1998)2, 69-77

Avg B, LEBEESK ISR, 28(1996)4, 206-212
AR, PTRER | NN, 28(1996)4, 213-218
FFHEE, SHET IR, 28(1996)4, 219-223

T ISSF HRMRERSHH

AEE R, UMK, SEREER, ERAR, BEEN, Wkl
NS4kt 20(1988)1, 20-26

B O, B I, LGNS DESEEE, 31(1999)1, 28-33
BEEN, BEBT, MHEE, WS #, #F & "RERX:
NIGESEETER, 22(1990)4, 236-244

10}
11}
12)
13)
14)

15)
16)
17)

BHAE. X BF2ERESEE, 56(1992)7, 854-862

WA W, FIRFHEE, HER—  DREEEE, 25(1993)2, 119-123
SREFL, ERE— BEEEL D NENSEEE, 2501993)2, 131-137
B #, FUEEET  JIasesiEE, 30(1998)2, 118-120

ISSF BT RAREASRY  E5BH 2 - i —-F 1 ¥,
(1999)

AFVLABE I AT VLR, 44200001, 4-10

M #r, M.Brochu, £ & :)INESEEI%HE, 30(1998)2, 115-117
WE 8, BEXZ&£T, M K IENEEE, 30(1998)2,
121-122

J1 s 5ex H Vol. 32 No. 3 2000



