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Abstract:

High corrosion resistant ferritic stainless steel JFE443CT has been developed. With the increase of Cr content to

21% and the addition of Cu, its corrosion resistance is equivalent to that of SUS304 in the neutral chloride

environment. Moreover, without the addition of Ni and Mo, its price is stable even when the price of Ni and Mo

soars. JFE443CT has been applied widely as the substitution for SUS304, the price of which is fluctuating severely.
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Fig.1 Effect of Cr content and Cu addition on the pitting
potential of 20-22%Cr-0.3%Ti stainless steels before
or after 1.5 years field exposure (The pitting potential
before and after exposure was measured by polished
surface and as-exposed surface, respectively.)
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Fig.2 Effect of Cr content and Cu addition on the ratio of Cr
to Fe+Cr in passive films formed on 20-22%Cr-0.3%Ti
stainless steels after 1.5 years field exposure

Cr/(Fe+Cr) in passive films

JFE $i#t No. 20 (2008 4E 6 H)



Ni, Mo 7V —®iE7 =74 FRAT ¥ L A JFE443CT

2.5
30°C
<4
- 2.0 A
a. 18%Cr-0.3%Ti
=}
S 15
2 1.0 F
& .
8 s | 21%Cr-0.3%Ti
0 | |
0 1 2 3

Cu content (mass%)
3 18%Cr-0.3%Ti #fl & & V' 21%Cr-0.3%Ti $HD i A5
1EpH ICRIET Cu BMOEE

Fig.3 Effect of Cu addition on the depassivation pH of
18%Cr-0.3%T1 stainless steels and 21%Cr-0.3%Ti
stainless steels
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Fig.4 Effect of Cu addition on the open circuit potential of
21%Cr-0.3%Ti stainless steels
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Fig.5 Influence of Cu content on the rust area ratio of
20%Cr-0.3%Ti stainless steels after one month
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Fig.6 Effect of Cu addition on the crevice corrosion depth

of 21%Cr-0.3%Ti stainless steels after 90 cycles

JASO M 609-91 mode cyclic corrosion test (JASO:

Japanese Automobile Standards Organization)
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Table 1 Chemical composition of JFE443CT

(Typical values, mass%)

Steel grade C Cr Ni Cu Ti Nb N
JFE443CT 001 21 — 04 03 — 0.01
SUS430 004 16 — — — — 0.04
JFE430CuN (SUS430J1L) {0.01 19 — 05 — 0.4 0.01
SUS304 005 18 8 — — — 0.03
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Photo1 Appearance of various stainless steels after
JASO M 609-91 (JASO: Japanese Automobile
Standards Organization) mode cyclic corrosion test
(#600 polished surface, Sample size: 60 X 80 mm)
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Photo 2 Appearance of JFE443CT, SUS304, and SUS430
after 6 and 14 months filed exposure test in a
coastal area at Okinawa (#800 surface finished,
Sample size: 75 X 150 mm)
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Table 2 Mechanical properties of JFE443CT

(Typical values, Specimen thickness: 0.8 mm)
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Steel grade | stress (MPa) %) rvalue
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JFE443CT 305 483 31 1.3
SUS430 320 490 29 1.0
JFE430CuN
(SUS430J1L) 356 496 29 1.3
SUS304 260 645 60 1.0
FEHE 3 JFE443CT D& FAE/A
Photo 3 Applications of JFE443CT
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Table 3 Physical properties of JFE443CT
Densi Electroc Specific heat Thermal Thermal expansion Young’s modul
Steel grade ( e/CISnE})I resistivity Magnetism 25°C conductivity 100°C  coefficient 20-100°C ou %CS}Pa()) s

& (107°Q-cm) (J/kg°C) (W/m-°C) (107%°C)
JFE443CT 7.74 58 Magnetic 440 22.5 10.5 204
SUS430 7.70 60 Magnetic 460 26.1 104 200
JFE430CuN .
(SUS430J1L) 7.73 61 Magnetic 460 24.0 10.5 203
SUS304 7.93 70 Non-magnetic 500 16.2 17.3 193
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