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Table 1 Chemical compositions of the alloy samples W /%
% c Al Cr Si B
1 0.32 3.85 6.07 1.45 0.032
2 0.31 4.12 8.98 151 0.028
3 0.282 3.898 12.08 1.365 0.025
4 0.35 5.01 5.98 1.53 0.034
5 0.29 4.872 8.98 1.473 0.028
6 0.312 4.952 12.032 1.45 0.031
7 0.324 5.892 6.02 1.542 0.029
8 0.297 6.042 9.082 1.475 0.031
9 0.295 6.012 11.88 1.511 0.029
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Fig. 1 Intermittent oxidation rate curves of 9 kinds of alloy samples at
1100 °C for5h
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Fig. 2 Appearance photos of the oxide film after intermittent oxidation
of 12%Cr-X%Al ( X=4, 5, 6) alloy samples at 1 100 °C for 5 h
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Fig. 3 Intermittent oxidation rate curves of the 4%Al- (10, 11, 12,
14 ) %Cr alloy samples at 1 100 C. for 5 h
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Fig. 4 Oxidation rate curves of the 4%Al- (12, 14 ) %Cr alloy
samples at 1 100 C
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Fig. 5 SEM images of the oxidation films of the 4%Al-10%Cr and 4%Al-11%Cr alloy samples
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Fig. 6 EDS analyses of the oxidation films of the 4%AI-10%Cr and 4%Al-11%Cr alloy samples
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Fig. 7 XRD pattern of the oxidation film of the 4%Al-11%Cr alloy
sample after 5 times intermittent oxidation
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Fig. 9 SEM image of the cross section of the oxidation film of the Fe-
0.3%C -12%Cr-4%Al-1.5%Si-0.03%B alloy sample
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Fig. 8 XRD pattern of the shedding position of the oxide film of the
4%AI-11%Cr alloy sample after 5 times intermittent oxidation
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Fig. 10 XRD pattern of the oxidation film of the Fe-0.3%C -12%Cr-
4%AI-1.5%Si-0.03%B alloy sample
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Effect of Cr and Al on the Intermittent Oxidation Resistance of the Fe-Cr-
Al Heat-Resistant Steel at 1 100 C

ZHANG Shi-jie
(Lang Fang Technical College of Profession, Langfang 065000, Hebei, China)

Abstract:

The intermittent oxidation resistance of Fe-Cr-Al heat resistant steel at 1 100 °C. was studied by control variate method.
The results showed that when the content of Cr was less than 12%, the continuous, dense and complete
oxide film could not be formed on the surfaces of several alloys with Cr, Al and Si as the main anti-oxidation
elements. The surface oxide film had no good adhesion, and the oxide film fell off obviously, which could not
meet the requirements of anti-oxidation performance; When the content of Cr reached 12%, the complex and
scattered oxide films were formed on the surface of the alloy, which were mainly composed of Al,Os, SiO,,
Cr,0,, Fe,0;, (FeyssAlg4;),0; oxides. With the increase of the Cr content, the adhesion of surface oxide film
was enhanced. The oxide film was compact, continuous and evenly distributed, which met the requirements of
high temperature oxidation resistance and obtained good economy at the same time.
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