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2. Effect of Mo Content in Steel  
on Corrosion Resistance  
of Ferritic Stainless Steel  
for Hot Water Tanks

2.1 Experimental 
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(V’c10) of the base material at various temperatures with 
the 200 ppm Cl− solution are shown in Fig.
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edges and reverse side were completely sealed, leaving a 
60 × 80 (mm) test surface. The test mode followed JASO 
M609-91 (1 cycle: salt spray (2 h, 35°C, NaCl: 5%) / 
dry (4 h, 60°C, 30%RH) / wet (2 h, 50°C, >95%RH; 
JASO: Japan Automobile Standard Organization). The 
test was performed up to 200 cycles, and rust develop-
ment was evaluated.

3.1.5 Pitting potential of 70-

 welded  zone

Pitting potential was measured using specimens of 
2B material welded under the same welding conditions 
as in able  2. he measurements were performed in the 
same manner as in section 2.1.2. he solutions used 
were a 3.5% NaCl solution at 30°C and a 200 ppm Cl− 
solution at 30–85°C.

3.2 Results

3.2.1 Pitting potential

Figure 

6

 shows the results of measurements of 
the pitting potential (V’c10) of the base material at 30–80°C 
in the 3.5% NaCl solution. In the 3.5% NaCl solution, 
JFE445M showed a high, favorable pitting potential in 
comparison with JFE434LN2 at all temperatures. As the 
temperature increased, this difference became smaller.

Figure 

7

 shows the results of measurements of the 
pitting potential (V’c10) of the base material at 50–85°C 

in the 200 ppm Cl− solution. With the 200 ppm Cl− solu-
tion as well, JFE445M showed a high pitting potential in 
comparison with JFE434LN2 at all temperatures. Thus, 
it is considered that JFE445M exhibits satisfactory pit-
ting corrosion resistance in hot water heater service 
environments.

3.2.2 Repassivation potential  
for crevice corrosion 

The repassivation potentials for crevice corrosion 
in the 200 ppm Cl− solution at 50°C read from the 
respective polarization curves are shown in Table 4. 
Table 4 also shows the values for SUS316, which was 
measured in order to confirm the accuracy of this test 
method. As shown in Table 4, the repassivation poten-
tials for crevice corrosion of JFE445M and JFE434LN2 
are virtually the same at 50°C.

3.2.3 Depassivation pH 

Figure 8 shows the potential measured after 
immersion for 16 h in solutions with various pH. The 
depassivation pH of JFE445M read from Fig. 8 is 0.9, 
whereas that of JFE434LN2 is pH1.2. Thus, JFE445M 
shows a superior value in comparison with JFE434LN2.

3.2.4 Cyclic corrosion test

Photo 1 shows the appearance of the 2B speci-
mens after 200 cycles of the JASO test. For reference, 
the result with 2B material of SUS316 is also shown. 
From these photos, it is observed that virtually no rust 
has developed on JFE445M, showing that the developed 
steel has superior corrosion resistance in comparison 

Fig. 6   Pitting potential of the steels in 3.5% NaCl solutions

Fig. 7   Pitting potential of the steels in 200 ppm Cl solu-
tions

Table 4   The  repassivation  potential  for  crevice  corro-
sion, ER,crev. (mV vs. SCE)

Fig. 8   The  rest  potential  after  16  hour  immersion  in 
solutions with several pH

Specimen Temepature (˚C) n1 n2

JFE445M 50 227 211

JFE434LN2 50 225 227

SUS316 50  47  56

Temperature (˚C)Pitting potential, Vic10(mV vs. SCE)JFE445MJFE443LN1AverageAverage20100010020030040050060030305060708090Temperature (fiC)Pitting potential, V’c10(mV vs. SCE)JFE445MJFE443LN2AverageAverage4002004006008001 0005060708090pHPotential after immersion in solutions (mV vs. SCE)0.5��600��400��200020011.52JFE445MJFE434LN2
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with the other two steels. Utsunomiya et al.6) conducted 
an atmospheric corrosion test of steel grades including 
22%Cr-0.7%–
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per color heat-treated materials, the current value rises 
temporarily on the low potential side, but several points 
exist where repassivation has occurred and the current 
values have become stable at low values. This temporary 
increase in the current value is attributed to temporary 
dissolution of the temper color (oxide). Even when the 
temper color dissolves to some extent, if the Cr con-
centration of the substrate is sufficient to cause repas-
sivation, pitting corrosion will not occur, and the current 
will again become stable at a low value. On the other 
hand, if the Cr concentration of the substrate is low, 
repassivation does not occur, pitting corrosion develops, 
and the current value increases. It is thought, therefore, 
that corrosion resistance in temper color material is infe-
rior to the original substrate steel without temper color, 
and as the Cr concentration at the interface increases, 
and the temper color becomes thicker and more protective, 

deterioration of corrosion resistance becomes slight. The 
results of this experiment show an extremely good cor-
respondence with the order of the Cr concentration at 
the interface in GDS. With the temper color heat-treated 
JFE434LN2 which was heat-treated at 1 200°C, the 
current value increases from the stage where potential 
is low, passivation does not take place, and pitting cor-
rosion occurs. The results of the GDS analysis showed 
extreme depletion of the Cr concentration at the inter-
face. The mechanisu me-face. Thejon[(i)-12(s)-1 The12(h)-12(o)27(w)60.6e 

2(s)-11-100(T)-12(h) 10 316.9e 
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where corrosion resistance would be seriously dete-
riorated when temper color formed.
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