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ABSTRACT
The hot corrosion behavior of three commercial steels, including low carbon S20C steel

(S20C), SUS430 stainless steel (430SS) and Fe-Mn-Al alloys (FMA) with pack aluminization
treatment in Al-Fe powder at 800 for 4 hrs was studied at 900 with 90 wt%Na

2
SO

4
and 10

wt%NaCl deposit. Some specimens were pre-oxidized at 1000 for 1 hr. The hot corrosion tests
were conducted in the mixture of molten salt at 900 for 6, 12 and 48 hrs. It is found that the hot
corrosion resistance of the aluminized low carbon S20C steel was very poor due to the spallation
of aluminizing layer and rapid inward and outward diffusion of aluminum in the aluminizing layer.
Only limited weight loss was found for the aluminized 430 SS and FMA specimens after test. The
parabolic rate constant of these two alloys was around 10-11 g2cm-4sec-1. The hot corrosion
resistance of the aluminized and preoxidized specimens of 430SS and FMA alloy was even better
due to the protective -Al

2
O

3
layer formed on the surface.
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1. 430 900

Figure 1. The plot of square of weight loss of the aluminized SUS430 and Fe-Mn-Al

alloy after hot corrosion tests in the mixture of 10 wt%NaCl and 90

wt%Na
2
SO

4
molten salt at 900 .

1 900 90%Na
2
SO

4
-10%NaCl 

(mg/cm2)

Table 1 The weight loss per unit area (mg/cm2) of specimens hot corroded by the

molten salt of 90%Na
2
SO

4-
10%NaCl mixture at 900 .
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Figure 2. The X-ray diffraction patterns of the S20C, SUS430 and Fe-Mn-Al alloy (a)

aluminized at 800 for 4 hrs and (b) aluminized at 800 for 4 hrs, preoxidized at

1000 for 1 hr.



-131-

4 800 4 S20C SUS430 Fe-Mn-Al 

Figure 4 The cross sectional concentration profiles of aluminum of the S20C, SUS430 and

Fe-Mn-Al alloy after pack aluminizing at 800 for 4 hrs.

3 800 4 (a) S20C (b) SUS430 (c) Fe-Mn-Al 

( A FeAl B (Fe, Mn)
3
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x
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Figure 3 The cross sectional morphologies of the (a) S20C, (b) SUS430 and (c) Fe-Mn-Al

alloy after pack aluminizing at 800 for 4 hrs. (Marker: A-FeAl phases, B-

(Fe,Mn)
3
AlC

x
and FeAl two region)
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6 S20C 900 12 (a) SEI

(b) S (c) Fe (d) Al X 

Figure 6 The (a) SEI of the aluminized S20C after hot corroded at 900 for12 hrs

and the X- ray mapping of (b) S, (c) Fe and (d) Al of (a).

5 S20C 900 (a)  6 (b) 12 

Figure 5 The cross sectional morphologies of the aluminized S20C after hot corroded

at 900 for (a) 6 hrs and (b) 12 hrs.
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8 SUS430 (a) 900 12 (b) 1000 1 

900 48 

Figure 8 The cross sectional morphologies of the aluminized SUS430 (a) hot corroded at for

12 hrs and (b) preoxidized at 1000 for 1 hr and hot corroded for 48 hrs.

7 S20C 900 12 X

Figure 7 The X-ray diffraction pattern of the aluminized S20C after hot corroded at 900

for 12 hrs.
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Figure 10 The cross sectional morphologies of the aluminized Fe-Mn-Al alloy (a) hot

corroded at for 12 hrs and (b) preoxidized at 1000 for 1 hr and hot corroded for

48 hrs.

9 SUS430 (a) (b) 900 48 (c) 

1000 1 900 48 X 

Figure 9 The X-ray diffraction patterns of the SUS430 (a) as aluminized, (b) aluminized

and hot corroded for 48 hrs and (c) aluminized, preoxidized and hot corroded for

48 hrs.
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11 Fe-Mn-Al (a) (b) 900 48 (c) 

1000 1 900 48 X 

Figure 11 The X-ray diffraction patterns of the Fe-Mn-Al alloy (a) as aluminized, (b)

aluminized and hot corroded for 48 hrs and (c) aluminized, preoxidized and hot

corroded for 48 hrs.
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