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in the Cr content combined with added Cu is more effec-
tive in strengthening a passive film than an  increase in 
the Cr content alone. 

For the test pieces after the exposure shown in 
Fig. 1(b), we investigated the effect of the Cr content and 
the addition or non-addition of Cu on the Cr ratio (Cr/(Fe 
+ Cr)) in a passive f ilm measured semi-quantitatively 
by X-ray photoelectron spectroscopy (XPS) and thereby 
obtained investigation results are shown in Fig. 2. The 
addition of Cu promotes an increase in Cr content, and a 
higher Cr content leads to a greater increase.

Figure 3 shows the effect of added Cu on the depas-
sivation pH of 21%Cr-0.3%Ti stainless steels 
and 18%Cr-0.3%Ti stainless steels. The test pieces 
were immersed in a sulfuric acid aqueous solution with 
varied pH values, subjected to cathodic reduction at 
−700 mV for 10 min, and then tested to measure the 
open-circuit potentials 16 h later. The depassivation pH 
was regarded as the maximum pH-value at which no 
potential increase due to re-passivation was observed. 
It is indicated that lower depassivation pH will readily 
facilitate re-passivation of the steel. Compared with the 
18%Cr-0.3%Ti stainless steels, the depassivation pH of 
the 21%Cr-0.3%Ti stainless steels decreased remarkably 
as a result of the added Cu. This shows that a higher Cr 

content combined with added Cu is also effective in pro-
moting re-passivation. Open-circuit potentials obtained 
at pH of 2 in the steel grades are shown in Fig. 4. The 
Cu-bearing steels showed nobler potentials than the 
Cu-free steels. This indicates that an increase in the Cr 
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has magnetic properties and can be used in magnet type 
utensils and accessories. Compared to SUS304, this steel 
has a small thermal expansion coefficient and excellent 
thermal conductivity. As a result, deformation due to 
welding can often be reduced. JFE443CT has a lower 
density than SUS304 (7.74 vs. 7.93), hence the former 
saves weight by 2.5% compared to the latter. 

4. Conclusion

JFE443CT has excellent corrosion resistance (equiv-
alent to that of SUS304) in neutral chloride environ-
ments. It acquires this property by virtue of its higher Cr 
content (21%) and added Cu (0.4%). JFE443CT is also 
less expensive than SUS304, as no Ni or Mo is added. 
Thus, JFE443CT is most suitable as a substitute for 
SUS304 in applications where this steel is used in neu-
tral chloride environments.

The price of Ni has risen sharply since 2006, hence 
the price of SUS304 has been rising as well. The demand 
for JFE443CT has been increasing rapidly. At present, 
this steel is widely used as a substitute for SUS304 in 
kitchen appliances, building materials, household elec-
trical appliances, automobiles, industrial machines, etc. 
Examples of these applications are shown in Photo 4.

JFE443CT is expected to become a world standard 
for steel as a replacement for SUS304. When realized, 
this steel grade will save energy and stabilize the supply 

of stainless steels.
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