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Abstract

The corrosion characteristics of Fe-18Cr-10Ni steels were studied between 600°C and 1000°C in Ar+(0.2,
%S0, gas for up to 300 hr in order to employ Fe-18Cr-10Ni steels in the coal-fired power plants. The
corrosion resistance of Fe-18Cr-10Ni steels was good due mainly to the high amount of Cr, which formed
Cr,0; from the initial corrosion stage. Fe in the steels corroded to mainly Fe,O; and Fe;O,. Ni was not
susceptible to corrosion under the current corrosion condition. Relatively thin, single-layered scales formed.
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Fig. 1. Commercially available ASTM 347HFG sample.
(a) optical microstructure etched with glyceregia,
(b) XRD pattern.
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Fig. 2. XRD pattern of ASTM 347HFG after corrosion.
(a) for 2 hr at 1000°C in Ar-1%S0,, (b) for 20 hr
at 1000°C in Ar-1%S0;, (c) for 100 hr at 600°C

in Ar-0.2%S0,, (d) for 300 hr at 600°C in Ar-
0.2%S0,, (e) for 100 hr at 1000°C in Ar-0.2%S0,.
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. 3. Elingham diagram of possible oxides and
sulfides that can be formed on ASTM 347HFG.

AG®(J/mol of O, or S, )

L
@

®
i

o
<

Concentration (at.%)

Time(min)

Fig. 4. AES depth profile of ASTM 347HFG sample that
was exposed to Ar-0.2%SO, atmosphere at
600°C for 15 min.
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Table 1. Equilibrium partial pressure of Sx(g) and O,(g) at 600, 700 and 800°C

600°C 700°C 800°C 900°C 1000°C
P, (atm) 33x107% 56x10" 3.6x 107 1.1x 107 2.1x10™"
Py, (atm) 6.6x 107 1.1x 107" 72 %107 23x10™ 42x10"
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Fig. 6. EPMA analysis of 347HFG sample that was
exposed to Ar-0.2%SO, atmosphere at 600°C
for 300 hr. (a) cross-sectional image, (b) line
profiles across the scale and the matrix.

Fig. 5. Top view of the scale formed on ASTM 347HFG after corrosion for 20 hr in Ar-1%S0,. (a) at 700°C, (b) at

900°C, (c) enlarged view of whiskers shown in (b).
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Fig. 7. EPMA analysis of 347HFG sample that was
exposed to Ar-0.2%SO, atmosphere at 900°C
for 100 hr. (a) cross-sectional image, (b) line
profiles across the scale and the matrix.
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