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Abstract

The high-temperature corrosion of Fe-28Al and Fe-28Al-5M ternary alloys(where M= Cr, Mo,

or Y) with the surface alumina-packing treatment has been studied over the temperature range

700~900 in H
2
/H

2
S/H

2
O mixed gases. The results indicated that the corrosion kinetics of all

packing-treatment alloys followed the parabolic rate law, the corrosion rate constants increased

with increasing temperature. Typical corrosion rates of Fe-28Al-5Cr with alumina-packing

treatment are about 0.5~0.8 orders of magnitude lower than those of Fe-28Al-5Cr. In addition, the
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corrosion rate constants of Fe-28Al-5Mo and Fe-28Al-5Y with alumina-packing treatment can be reduced by 0.2~0.3

and 0.3~0.4 orders of magnitude, respectively, as compared to those without packing treatment. The adherence

between the scales and the substrate, resulting in a significant reduction in the corrosion rates for Fe-28Al-5Y. XRD

results showed that the scales formed on the Fe-28Al-5Cr with packing-treatment consisted of mostly Al
2
O

3
, and minor

amounts of Cr
2
S

3
, Fe

1-X
S, and Al

2
S

3
. The scales formed on the Fe-28Al-5Mo with packing-treatment consisted of mostly

Al
2
O

3
, some MoS

2
, and minor amount of FeS. The scales formed on the Fe-28Al-5Y with packing-treatment consisted

of mostly Al
2
O

3
and Y

3
Al

5
O

12
, and minor FeS. 
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Table 1. Corrosion Rate Constants and Apparent

Activation Energies of Fe-Al Base Alloys.

\ 700 800 900 Q

Fe-28Al[6] 2.46 10-11 5.70 10-9 1.74 10-8 (I)15.8

(II)38.1

Fe-28Al-5Cr[6] 5.62 10-12 2.62 10-11 2.72 10-10 23.9

Fe-28Al-5Mo[6] 4.54 10-12 2.76 10-11 2.82 10-10 25.5

Fe-28Al-5Y[6] 3.08 10-12 6.25 10-12 2.08 10-11 11.7

Fe-28Al 2.56 10-12 8.47 10-12 5.24 10-11 33.8
( )

Fe-28Al-5Cr 8.91 10-13 5.06 10-12 9.06 10-11 51.7
( )

Fe-28Al-5Mo 3.13 10-12 1.46 10-11 1.49 10-10 43.3
( )

Fe-28Al-5Y 1.32 10-12 2.66 10-12 9.73 10-12 22.3
( )
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1 Fe-28Al-5Cr-xY (a) Fe-

28Al, (b) Fe-28Al-5Cr, (c) Fe-28Al-5Mo, (d)

Fe-28Al-5Y

Fig. 1 Corrosion kinetics of (a)Fe-28Al, (b)Fe-28Al-

5Cr, (c)Fe-28Al-5Mo, (d)Fe-28Al-5Y

(c)

(d)
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Fig. 3 (a)XRD spectra, (b)the micrograph of the Fe-

28Al-5Cr at 900 for 33.7hr corrosion in

H
2
/H

2
S/H

2
O mixed gases, and (c)the

micrograph of the Fe-28Al-5Cr at 800 for

76.2hr.

(c)

2 (logKp) (1/T) 

(Arrehenius plot)

Fig. 2 Temperature dependence of corrosion rates of

Fe-Al base alloys.
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Fig. 4 (a)XRD spectra, (b)the micrograph of the Fe-

28Al- 5Mo at 900 for 121hr corrosion in

H
2
/H

2
S/H

2
O mixed gases, and (c)the

micrograph of the Fe-28Al-5Cr at 800 for

252.2hr.
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Fig. 5 (a) XRD spectra of the Fe-28Al-5Y at 900

for 578hr corrosion in H
2
/H

2
S/H

2
O mixed gases

and the corresponding micrographs of, (b)

surface micrograph, (c) cross-section

micrograph of the scales and x-ray maps of (d)

Fe, (e) Al, (f)Y, (g) O, (h) S of (c).
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(f)

6 Fe-28Al-5Y

800 644.8

Fig. 6 Surface morphologies of the scales formed on

the Fe-28Al-5Y corroded for 644.8hr at 800

in H
2
/H

2
S/H

2
O mixed gases.  
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