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Mo-saving Stainless Steel JFE445M for the Use of Hot Water Tank
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Abstract:

For the use of hot water tank, JFE Steel developed the cost-saving JFE445M (22.5mass%Cr-1mass%Mo) stainless
steel containing less Mo than the current material Type444 (19mass%Cr-2mass%Mo) stainless steels. The results
of corrosion tests, such as the pitting potential, the rate of rusted area at cyclic corrosion test, the repassivation
potential for crevice corrosion, indicated JFE445M had the same or even better corrosion resistance than Type444.
At the welding zone by tungsten inert gas (TIG) welding method, JFE445M exhibited particularly higher corrosion
resistance than Type444. It was considered that the higher Cr content of JFE445M prevented the severe Cr

depletion at the interface between the scale and the substrate when the oxide layer was formed during welding
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Fig.1 The method of preparing the specimens
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Table 1 Chemical composition of specimens

(mass%)
Sample C Si Mn Cr Mo Nb N
A 0.008 030 0.16 221 05 041 0.008
B 0.007 029 0.16 221 08 041 0.007
C 0.008 030 0.17 221 1.0 041 0.007
D 0.007 029 0.16 220 12 041 0.007
SUS444 | 0.005 030 0.17 190 1.9 037 0.006
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Table 2 The welding condition by TIG (bead on plate)

Electrode: 1.6 mmg electrode made by tungsten
The distance between electrode and specimen: 2 mm
Welding speed: 400 mm/min

Welding electric current: 80—100 A

Shield gas: 100%Ar or 98%Ar-2%0,

Gas flow: 20 I/min (both side)
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Fig.2 The effect of PI. (Pitting Index) on pitting potential of
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Fig.4 Pitting potential at the reverse side of welding
bead (Shield gas: 100% Ar)
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Fig.5 Pitting potential at the reverse side of welding bead
(Shield gas: 98% Ar-2%02)
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Table 3 The chemical composition of developed JFE445M

(mass%)
C Si Mn Cr N Mo Nb
Codex =0.015 0.35-0.45 =0.20 22.0-24.0 =0.015 1.00-1.20 15X(C+N)
Representative 0.008 0.41 0.16 22.6 0.008 1.06 0.31
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Fig.6 Pitting potential of the steels in 3.5% NaCl solutions

1000

8001

6007

(mV vs. SCE)

4007 | o JFE445M
0 JFE443LN2

2001 |- Average
e+ Average

Pitting potential, }”,

40 50 60 70 80 90

Temperature (°C)
7 200 ppm CI” iB&HP TCOZMMEDILEENM
Fig.7 Pitting potential of the steels in 200 ppm CI ™ solutions



TR BHERH -4 Mo B! 2 7 > L A 4] JFE445M

§4 @ﬁﬁﬁ%ﬁﬁz{iﬂﬁg{t%ﬁt ERicrev. (mVVS- SCE)

Table 4 The repassivation potential for crevice corrosion,
ER,crevA (mV VS. SCE)
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Photo 1 Appearance of the specimens after cyclic corrosion
test (JASO method: 200 cycles, JASO: Japanese
Automobile Standards Organization)
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Fig.11 The depth profile of the elements at surface of specimens heat treated at analyzed 1 200°C by GDS

600
=m 500 JFE445M
NS v
—A 4004
£5 300
5>
S E 200
o0 3.5% NaCl
£ 100 [ 350 JFE434LN2
z 0
—100

0 200 400 600 800 1000 1200 1400

Heat treating temperature (°C)
10 ZBEOABSEMICKITTHNIZEE DL
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