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STAINLESS STEEL

One of The Most Sustainable Material
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Ferritic Stainless Steels are essentially chromium-based
stainless steels. Chromium contents are typically in the
range of 11 to 30%. Ferritic stainless steels are ferro-
magnetic. They are not heat-treatable and not harden-
able by cold work. Ferritic stainless steels can be
broadly classified into three groups based on their

chromium contents:

¢ Low Chromium (11 - 14%) Ferritic Grades:
Ex. 409, 409L

© Medium Chromium (16 - 18%) Ferritic Grades:
Ex. 430, 430RE, 436L

¢ High Chromium (18 - 30%) Ex. 441 and

Molybdenum Ferritic Grades: Ex. 444

Ferritic stainless, as originally developed, possessed

inferior corrosion resistance and weldability when

compared to Austenitic stainless. Over the years,
the scientist had sought to overcome the problems by
either lowering carbon and tramps elements such as
sulfur and phosphorous or by addition of alloying
element such as titanium and niobium. The alloys are
added the

"sensitize", the condition whereby chromium combines

aiming to prevent alloy to become

with carbon to yield chromium carbides after short

exposure to elevated temperature. The formation of
carbides greatly reduces corrosion resistance of the

steel. To further enhance pitting corrosion resistance

in chloride environment, molybdenum is added.
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Corrosion resistance

A wansniunisiton
Weldability

AV PRODUCT ATTRIBUTES AN//

CORROSSION RESISTANCE

The corrosion resistance of Ferritic stainless steels
can range from moderate to excellent depending on
the alloy content. Unlike Austenitic stainless steels,
Ferritic stainless steels are not susceptible to stress
corrosion cracking. Thus it is a material of choice where
there is an imposed stress in service. For example, automo-

bile exhaust systems are made from grades like 409L.

FORMABILITY

Lack of ductility makes Ferritic stainless steels not
readily formable as compared to Austenitic stainless
steels. Intermediate annealing between forming steps
and/or warm forming by heating up die, punch, and
blank allow the Ferritic grades to be formed to almost
the same extent as the Austenitic grades. 441, 430RE, and

409L have better sheet formability than 430.

WELDABILITY

Ferritic stainless steels can be welded by any of the
welding processes used to weld Austenitic stainless
steels or carbon steels. The weldability of each Ferritic
grade greatly depends on the carbon and nitrogen
content. The lower the carbon content, the more weldable
the grade. The choice of filler metal in fusion weldings
such as TIG and MIG can be either with a filler with
similar composition or Austenitic filler. The Austenitic
filler produces weldment that is tougher and more ductile.
Post-weld heat treatment may be required to minimize

embrittlement.

e®) Resistance Welding - Spot & Seam welding for
thickness < 2.0 mm

@

TIG, thickness < 1.5 mm without filler metal,
thickness > 1.5 mm with filler metal

MIG, thickness >

No Hydrogen or Nitrogen for shielding gas, the

0.8 mm

e @

gases will significantly reduce weld ductility.

@

Excessive grain growth during welding can lead
to embrittlement.

A wawsniumsiusy
Formability



{(0)ith POSCO

aneaztaniIzhaznisuldldenu

ansuziantzaesainuladilesian iWasunlasnindTunulansnaned 19l dad Aty
MAaanTurulanenay

GENERAL CHARACTERISTICS & TYPICAL APPLICATIONS
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Ferritic stainless steel characteristics vary significantly with the alloy content. Thus their applications are
dictated by the enhanced performance attributed to the alloy contents.
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16Cr
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Better oxidation resis-
tance, weldability, and
formability due to low
carbon content.

Exhaust pipes, mani-
fold, main muffler,
converter cases, and
high temperature

applications.
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Typical Characteristics
Moderate formability
and corrosion resistance.

Typical Applications
General purposes.

430RE
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16Cr-0.2Ti (Low Carbon)
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Typical Characteristics
Good formability and
weldability, moderate
corrosion resistance.

Typical Applications
Electric home appli-
ances, electronic
equipment, and kitch-
enware.

436L
y 4
18Cr-1Mo-0.3Ti (Low Carbon)
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Typical Characteristics

Good corrosion and
oxidation resistance,
high thermal conduc-
tivity, and low thermal
expansion.

Typical Applications
Auto exhaust parts,
hot water system
electric home appliances.

441
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Good deep drawability,
high thermal conduc-
tivity, and low thermal
expansion coefficiency.

Replacing 304 applica-
tions; domestic equip-

ment, kitchenware,
decorative tube, and
furniture.
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Chromium and Carbon reduction
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Titanium addition, improve weldability

naanImnitanuaz Tuauaty
Titanium and Molybdenum addition
wumumnﬁm@@n%m«fuﬁqmuqﬁqa
High temperature oxidation resistance

GUIDE TO SELECTION FERRITIC STAINLESS STEEL GRADE
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Carbon reduction/ Titanium addition

2 dfugenisiugduaznisidan
Improve formality and weldability
a a = =l
REGENGEE Y 1WLWLHEN LLﬂszuTﬂL‘LI?_ISJ
Chromium, Titanium and Niobium addition
> ’
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Improve corrosion resistance
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N

Nominal Chemical Composition (wt. %)
omposition (wt.%)

409L < 0.03 10.8 = 118 6x(C+N) - 0.75
430 <0.12 16.0 - 18.0 = 5 - -
430RE < 0.03 16.0 - 18.0 = <0.25 - -
436L < 0.025 16.0 - 19.0 - Ti+Nb = 8(C+N)~0.80 0.75~1.50
441 < 0.03 18.0 - 20.0 = 0.1-0.6 0.3-1.0 -

(For information only)
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Nominal Mechanical Properties and
Tanzuiu (luan1weueen)

Sheet Formability (in As-annealed Condition)

(MYPS El (%) Er(ircrz]I:ne)n*
409L > 230 > 380 > 24 = -
430 > 260 > 450 > 24 2.05 11.5

430RE > 205 > 380 > 28 = -
436L > 245 > 410 > 20 - -
441 > 260 > 430 > 26 - 12.10

**uan. (TIS) 1378-2539 Law1sinsm 430 *Sample thickness 1.0 mm, (For information only)

. POSCO-Thainox Products availability

Insa : Tasllauma: 409L Grade : Low Chromium:  409L
Tasiflandunane: 430, 430RE, 436L Medium Chromium: 430, 430RE, 436L
Tanfienge: 441 High Chromium: 441

anuous ; LHY, LEURTILAY wazidau Form : Sheet, Strip, and Coil

49 : No.1, 2D.' 2B, BA, No.4, HL
(nalFdauladannag)

AJINHUN © 0.25 - 5.0 Hu. (2B)
0.25-1.6 4. (BA)

A2IUNS3 : 400 - 1,320 NN, AANFULNY
30 - 600 NN, A9UTULAUNTILAL

A2IUAAIQIAA0U : UsnmsaunueauaeusEm

Surface Finish : No. 1, 2D, 2B, BA, No.4, HL
(Subject to discussion)

Thickness : 0.25 - 5.0 mm (2B)
0.25 - 1.6 mm (BA)

Width : 400 - 1,320 mm for sheet
30 - 600 mm for strip

Tolerances : Consult with POSCO-Thainox sales

Packing : Consult with POSCO-Thainox sales

AnuruzussoNIUA : Uinmdaunudiaanaaaqzm

C€

4 P 2 Ry

NA.(TIS) 1378 ISO/IEC 17025

RoHS

BUREAU VERITAS
Certification

IS PED

usEm nala-lnatdand a10n (Nu1tu)

324 M3 8 DUUNNNAWUNILLAY 3191 FAILANILTN
aunalANARIUN S9UTATZEaY 21180

nsAnyT: +66 (0) 38 636 125-32 1AL a6 www.poscothainox.com

POSCO-Thainox Public Company Limited

324 Moo 8, Highway No. 3191 Road Tambol Mabkha

Nikom Pattana, Rayong 21180 Thailand

Telephone: +66 (0) 38 636 125-32 Website: www.poscothainox.com




