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JFE443 Family of Ni-free Stainless Steels with

High Corrosion Resistance

1. Introduction

Stainless steels contain a large amount of additive
elements such as Cr and Ni in order to obtain excellent
corrosion resistance. In recent years, demand for con-
sideration of the environment is increasing, and
resource saving is also required in stainless steel. In
2005, JFE Steel developed JFE443CT containing
almost no Ni, which is a scarce and expensive ele-
ment", and has widely popularized it. Recently, a
lineup of Ni-free stainless steels named the JFE443
family was newly developed to enable use of Ni-free
stainless steels in a wider range of applications. This
paper introduces the features and examples of the
application of the JFE443 family.

2. Features of JFE443 Family

2.1 Component Design

JFE443CT, JFE443MT, and JFE445NT, which are
members of the JFE443 family, do not contain Ni, a

Table 1 Typical chemical composition of JFE 443 family
(mass%)

Steel grade C Cr Ni Mo Cu N Other

JFE443CT  0.01 21 — — 04 001 Ti
JFE443MT 0.01 21 — 05 — 001 Ti,Nb
JFE445NT 0.01 225 — 10 — 0.01 Ti,Nb

SUS304 0.06 18 8 — — 0.03 —
SUS316L 0.03 18 12 20 — 0.03 —

rare metal, as shown in Table 1. On the other hand, in
order to obtain appropriate corrosion resistance in
atmospheric environments, the Cr content in the chemi-
cal compositon is increased to more than 20% and
small amounts of Cu and Mo are added.

Reduction of corrosion resistance by precipitation
of Cr carbonitride is suppressed by reducing C and N
to around 0.01 mass% and adding Ti and Nb as stabi-
lizing elements. As a result, the JFE443 family shows
good corrosion resistance in welds without using weld-
ing wire.

2.2 Physical and Mechanical Properties

Since the steels in the JFE443 family are ferritic
stainless steels, their properties are different in some
respects from those of SUS304 and SUS316L, which
are austenitic stainless steels.

Table 2 shows typical examples of the physical and
mechanical properties of the JFE443 family. Because
the JFE443 family has a lower density and smaller
thermal expansion coefficient than SUS304, it is more
suitable than SUS304 for applications in which thermal
expansion becomes a problem, for example, in chimney
inner walls. The JFE443 family is also characterized by
high thermal conductivity, low electrical resistivity, and
magnetism.

As shown in Table 2, the tensile strength of the
JFE443 family is lower than that of SUS304, and elon-
gation is about 30%, or half that of SUS304. On the
other hand, since the r value, which is an index of deep
drawing formability, is high and deep drawing form-
ability is good, forming may be easier than SUS304,

Table 2 Typical physical property and mechanical property of JFE443 family

Physical property

Mechanical property (Rolling direction)

Steel grade Thickness Densit Young’s Thermal expansion 0.2% yield Tensile Elongation  r-value
g Y modulus  coefficient (0~650°C) strength strength 9
mm glem? GPa x107%°C MPa MPa %
JFE443CT 0.8 7.74 204 11.5 305 483 31

" Originally published in JFE GIHO No. 48 (Aug. 2021), p. 48—50
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depending on the forming method.

2.3 Corrosion Resistance in Atmospheric
Environments

Figure 1 shows photographs of samples of the
JFE443 family steels after a cyclic corrosion test. Cor-
rosion of JFE443CT in a 15 cycle corrosion test was
equivalent to that of SUS304. SUS316L showed slight
corrosion, but JFE445NT showed good corrosion
resistance in the cyclic corrosion test.

Corrosion of stainless steel in atmospheric environ-
ments can be arranged by the amount of airborne salt,
and the amount of airborne salt at the limit where cor-
rosion does not occur is decided in proportion to the
pitting index Cr + 3.3 Mo. Figure 2 shows the suitable
environment of the JFE443 family. In the environment
about 1 km from the coast, corrosion may occur in
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SUS304, but does not occur in JFE443CT and
JFE443MT. JFE445NT is expected to show good cor-
rosion resistance even in the environment about 100 m
from the coast in Okinawa.

In this way, the optimum steel in the JFE443 family
can be selected according to the corrosion environ-
ment.

2.4 Other Features of Workability and
Corrosion Resistance

The JFE 443 family is characterized by its resistance
to season cracking (delayed failure), which is often a
problem in austenitic stainless steels. Figure 3 shows
photographs of JFE443CT and SUS304 after the sam-
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steels capable of general handling, having not only References
excellent corrosion resistance which can substitute for 1) Ishii, K.; Ishii, T.; Ota, H. Ni- and Mo-Free Ferritic Stainless
SUS304 and SUS316L in atmospheric corrosion envi- Steel with High Corrosion Resistance, JFE443CT. JFE Technical

Report. 2 12, p. 39-44.
ronments, but also other excellent features such as a eport. 2008, no. 12, p. 39

low thermal expansion coefficient and no stress corro-
sion cracking. We hope that customers will consider

the JFE 443 family as excellent corrosion resistance Stainless Steel Business Planning Dept., JFE Steel
materials Phone: (81)3-3507-3430  Fax: (81)3-3597-4036

https://www.jfe-steel.co.jp/products/stainless/index.php

For Further Information, Please Contact:

JFE TECHNICAL REPORT No. 27 (Mar. 2022) 155

Copyright © 2022 JFE Steel Corporation. All Rights Reserved. Unauthorized reproduction prohibited.


/en/research/report/012/pdf/012-09-2.pdf
/en/research/report/012/pdf/012-09-2.pdf
/en/research/report/012/pdf/012-09-2.pdf

