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Abstract:

JFE Steel has 46-year history of production of stainless steels that started at Nishinomiya Works and concentrated
on ferritic and martensitic stainless steels, as a unique stainless steel maker in the world. JFE Steel stainless steels
are produced by distinctive state of the art facilities, such as smelting reduction process of chromium ore, strongly
stirred vacuum oxygen decarburization (VOD) system, and recycling process of dust and slug. Tandem cold rolling
and continuous annealing line (CAL) annealing process produces cold rolling products efficiently. JFE Steel
stainless steels have unique properties and wide variety. “JFE 20-5 USR” has excellent oxidation resistance for metal
honeycomb materials. “JFE WX-1” has high heat resistance for automotive exhaust manifold materials. “JFE 410DB-
ER” has good resistance to softening at high temperature for disk break materials. “JFE 30-2” shows excellent
corrosion resistance comparable to titanium and “JFE443CT” has excellent corrosion resistance equal to that of
SUS304 without Ni and Mo addition. Besides, JFE Steel has also high technology to improve the formability of these
steels with high 7value (Lankford value).
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Table 1 Stainless steel history of JFE Steel
Year Main facility installed Developed stainless steel Note
1954 Start of production.of stainless steels using facilities for specialty
carbon steels (Castings and hot bands)

1955 Start of cold rolled flat products
1956 Tri-ply clad steel
1962 (N)No. 1 Zr, CB, GR, BAF, No. 1 Start of mass prloduct.ion of sta?nlesAs steels Nishinomiya Plant

AP(Cold) Start of hot rolling with hot strip mill at Chiba Works
1964 | (N)No. 2 AP(Cold)
1966 | (N)No. 1 EF
1967 | (N)No. 3 AP(Hot and cold)
1968 (N)No. 2 EF, PC, No. 2 CB, No. 1

BA, No.2 Zr
1971 | (N)VOD, ASEA-SKF
1972 R430LT(18Cr-Ti) Registration od trade mark as “River Lite”
1973 | (N)No. 3 Zr Start of stainless steel making at Chiba Works (LD/RH/IC.CC)
1975 | (N)No. 4 AP(Hot)
1976 ‘9/;;236];1‘]& Lite series de- Establishment of SS-VOD technology
1977 R304UD, R301L
1978 R30-2
1981 ©) MF,. KBOP, .VOD (Transferred Shut c}own of Niishinomiya EF,.and stainless steel making transferred

from Nishinomiya Plant) to Chiba Works in full production: (MF)-KBOP-RH (or VOD)-CC
1982 R409L, R410DH Start of type 409 production by tandem cold mill rolling
o PE O AR o
1985 | (C) Coil box Commercial production of R409L by tandem cold mill rolling
1986 | (N) No.2 BA R20-5SR Strtof o rolling wih 2 mill
1988 | (C) CAL/Pic
1990 | (C) SCM
1991 | (C) CAP R315CX
1992 | (C) Finishing facilities R445MT, R304S Establishment of production process for bright grade at Chiba Works
1993 R429EX, R20-5USR,

R436LT, R432LTM, R439
C) No. 4 stainless steel makin; . .

1994 (fac)ilities (SR, DC, VOD, CC) ¢ R430UD, RSX-1, R430XT gzg g Z‘l?silgﬁgelfsgﬁfﬁa‘c’i /ng'eri ;ﬁiace

Dust smelting reduction furnace
1995 | (C) No. 3 Hot strip mill
1996 (N) Revamping of No. 1 Zr for foil rolling
1999 (N) Stop of No. 3 AP
2000 RMH-1 (N) Stop of No. 2 AP
2001 | (N) NCR mill
2003 JFE Steel established
2004 | (C) Hot metal reservoir Establishment of scrap melting and hot metal reservoir/J-FIRST

JFE443CT, JFE18-3USR,

2005 JFE410RW
2006 JFE-WXI1 Concentrated on ferritic and martensitic stainless steels
2007 JFE445M Shipment records of JFE443CT as over 50 000 t established

(N): Nishinomiya Plant
CB: Coil build-up GR: Coil grinder
PC: Pressure caster
SS-VOD: Strongly Stirred VOD

CAL/Pic: Continuous annealing line with pickling facility
DC: De-carburization

SR: Smelting reduction

JFE #3# No. 20 (2008 4£ 6 1)

(C): Chiba Works

BA: Bright annealing
MEF: Electric arc melting furnace
SCM: Stainless cold mill

(Cold): For cold band
BAF: Batch annealing furnace
VOD: Vacuum oxygen decarburization

(Hot): For hot band Zr: Sendzimir mill

AP: Annealing and pickling line EF: Electric arc-furnace
IC: Ingot casting CC: Continuous caster
KBOP: Kawatetsu blowing oxygen process HAP: Hot band AP
CAP: Continuous annealing and pickling line
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Fig.1 Global stainless steel slab productioncapacity
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less Steel Forum home page (http://www.
worldstainless.org/))
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Direct reduction
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and scrap melting

Scrap melting
and
reserving metal
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revention of
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Temperature
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C content 4% C content | 5-6%

C content

0.10-0.30% _ C content |0.001-0.30%

Cr content 0% Cr content | 9-10%

Cr content

9-13% Cr content 11-30%
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X2 254840 TIHHIRS

Fig.2 The latest outline of stainless steelmaking process
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Fig.4 Layout of cold rolling and annealing process
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Table 2 Cr-based stainless steel of JFE Steel

Classification

JFE Standard

Basic Composition (mass%)

Characteristics

Major Application

Daily-use durable goods, kitchen equip-

SUS430 16Cr Typical Cr-based stainless steels ment, architestural trimming, etc,
Deep drawability, anti-ridging prop- | Daily-use durable goods, kitchen equip-
JFE430UD 16Cr erty improved over that of 430. ment, architectural trimming, etc.
- - Household appliance pads, kitchen
JFE430XT 16Cr-Ti-ULC Woykablhty and weldability of 430 equipment, architectural trimming, elec-
are improved. : .
tric appliance, etc.
JFE430LN 18Cr-Nb-LC, N Wor.kablllty and weldability of 430 Bicycle rims, electric appliance, etc.
are improved.
JFE430CuN 19Cr-0.5Cu-Nb-LC, N Corrosion resistance improved over Automoblle .trm, kitchen equipment,
that of 430. electric appliance, etc.
Corrosion resistance is equivalent Kitchen equipment, electric appliance,
JFE443CT 21Cr-0.4Cu-Ti-LC, N q construction, etc. (Substitution of
to that of 304.
SUS304)
JFE430LNM 18Cr-0.5Mo-Nb-LC, N GO(_)d corrosion resistance to water | Hot water storage tanks, water boilers,
environment thermopot, etc.
JFE434LN2 19Cr-2Mo-Nb-ULC, N Corrosion resistance is equivalent | Hot water tanks, solar heat connector
to that of 316. plates, etc.
JFE445M 22Cr-1Mo-Nb-ULC, N Good corrosion _resmtance in the Hot water tanks, exterior parts of build-
warm water environment ings, etc.
JFE30-2 30Cr-2Mo-0.01C-Nb Corrosion resistance is excellent. E:étenor parts of buildings, roof material,
Ferritic JFE409L 11Cr-Ti-LC, N Good weldability and formability | Automobile mufflers, exhaust pipes, etc.
JFE409SR 11Cr-1.58i-Ti-ULC Good weldability and formability g‘f“mg appliance, catalytic converter,
SUSAT0L 12CrLC Good formability Iﬁ:ﬁ[carme-cargo external container frame
JFE439L 18Cr-Ti-LC, N Good weldability, corrosion resis- | /i bile exhaust systems etc.
tance and formability
. Good weldability, corrosion resis- .
JFE432LTM 18Cr-0.5Mo-Ti-LC, N 1 Automobile mufflers etc.
tance and formability
. Extra-high resistance to automotive .
JFE436LT 18Cr-1.2Mo-Ti-LC, N Automobile mufflers etc.
exhaust condensate
JFE429EX 15Cr-0.8Si-0.5Nb-LC, N GO.Od ox1df1t1on resistance, ths:r;n al Automotive exhaust system parts etc.
fatigue resistance and formability
: ) ) i Heat resistance property improved .
JFE-MH1 15Cr-1.5Mo-0.5Nb-ULC, N over that of JFE-MHI. Automotive exhaust system parts etc.
15Cr-1.8Mo-3W-0.5Nb- Oxidation resistance property im- .
JFE-WXI1 ULC.N proved over that of JFE-MHI. Automotive exhaust system parts etc.
JFE18-3USR | 18Cr-3Al-La, Zr EX cellent oxidation resistance at Catalytic converter for diesel car
high temperature
Excellent oxidation resistance, with Catalytic converter for motorcycles and
JFE20-5USR | 20Cr-5Al-La, Zr no deterioration even in very thin Y y
gasoline car
sheets
SUS410S 13Cr-LC Good formability Tableware, house ware, etc.
SUS420J1 13Cr-0.2C Suitable for tableware Tableware, house ware, etc.
SUS420J2 13Cr-0.3C Suitable for cutlery Cutlery
Far higher quenching hardness than
JFE420H 13Cr-0.6C that of SUS42012 Razor blade etc.
Wide range of quenching tempera-
Martensitic JFE410DB 12Cr-1.5Mn-0.05C tures can be used to obtain required | Disk brakes for motorcycles

hardness by quenching along.

JFE410DB-ER

12Cr-1.5Mn-0.05C-Nb

Heat resistance property improved
over that of JFE410DB.

Disk brakes for motorcycles with Excel-
lent heat resistance

JFE410DH

11Cr-1.5Mn-0.3Cu-LC, N

Good weld joint ductility

Marine-cargo container frame etc, archi-
tectural structure etc.

JFE410RW

11Cr-1.8Mn-Ti-LC, N

Good weld joint performance and
corrosion resistance

Coal wagon

JFE #3# No. 20 (2008 4£ 6 1)
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Stainless steel foil for

High Cr high corrosion
resistance stainless steel

JFE443CT
JFE30-2

- Ultra'low C, N
technology

JFE20-5USR
JFE18-3USR

of carbon steel
- Wide steel foil production
technology

Lineup of JFE steel’s ferritic
and martensitic stainless steels

_—/

- Development
for new use

JFE410DB, DB-ER (Break disc)
JFE410DH (Container frame)
JFE410RW (Rail wagon)

5 JFEXF—ILDAXT

catalytic converter substrate

- High Al steel.making technology

- Rear metals saving
type stainless steel

- Ridging resistance
improvement technology

_ - High r-value technology

- Using facility
of carbon steel

Ferritic stainless steel superior to
corrosion resistance and formability
which steels are substituted from
austenitic stainless steel

Substitute from SUS304
JFE443CT

Substitute from SUS316
JFE445M

High heat resistant ferritic
stainless steel for automobile

JFE-WX1

JFE-MH1
JFE429EX

Tandem cold rolled finish
(JFE443CT, JFE436LT, JFE432LTM,
JFE439L, JFE409L, JFE430XT,
SUS430, etc.)

CLRMZA LT YT

Fig.5 Lineup of JFE Steel’s stainless steels
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Fig.7 Relationship of the heat resistance and formability of the
stainless steels for automotive exhaust manifold
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Table 3 Mechanical properties of the steels

0.2% Tensile
Steel Yield strength Elonégatlon rvalue Ridging .
strength (N/mm?) (%) property
(N/mm?)
SUS430 320 490 29 1.0 2.0
JFE430UD| 320 490 29 1.2 1.5
oy (o
8%CET 1 5y | 460 34 26 L5
steel
SUS304 260 645 60 1.0 1.0

*Ridging property: Good 1.0 <—> Poor 5.0
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