Fe-Cra&NEEMAEMICH LIZTCrENTE

Fe-Cr&& o & &1 135 X IF 3 Crig D52
Effect of Cr content on High Temperature Corrosion Resistance of Fe-Cr Alloy
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Fe-Cr alloy test pieces containing 29mass%Cr to 76mass%Cr were produced and the high temperature corrosion test in the molten
slag was conducted to evaluate the effect of Cr content on corrosion characteristics.

As a result, it was found that the chemical compositions of the Fe-Cr alloy obtaining the supreme corrosion resistance at 1350 C was
Fe-38mass%Cr. It was confirmed that the surface oxidized layer was formed by Cr203 when the Cr content of the alloy was 38mass%
and over. At 1450 C and over, if the molten slag contains P or Fe, the Fe-Cr alloy may melt because of the melting point depression.
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Fig. 1 Condition of the high temperature corrosion test
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Table 1 Chemical compositions of alloys
(mass%)

B C Si Mn P S Cr
Fe-29Cr 0.04 0.25 0.09 0.006 0.007 29.0
Fe-38Cr 0.01 0.08 0.003 =0.001 0.003 37.7
Fe-45Cr 0.02 0.15 0.02 0.002 0.002 44.9
Fe-59Cr 0.01 0.19 =0.01 | =0.001 0.003 58.5
Fe-66Cr 0.01 0.23 =0.01 =0.001 0.004 66.2
Fe-76Cr 0.02 0.15 0.062 =0.001 0.005 75.5
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Fig. 2 Evaluation of depth of corrosion
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3 Appearance of test pieces after the high
temperature corrosion test
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Table 2 Chemical compositions of the molten slag

(mass%)
Ca Si Al Fe K Mg Na Ti Cr C Cl P Ni S Mn
18.8 19.7 | 8.07 | 4.71 2.40 1.85 1.19 | 0.780 | 0.727 | 0.63 0.3 1.2 0.130 | 0.084 | 0.081
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Table 3 Results of X-ray diffraction
of the surface oxidized layers

Al 1350C 100hPRHE
Fe-29Cr FeCr204
Fe-38Cr Cr203
Fe-45Cr Crz203
Fe-59Cr Cr203, MgFeAlO4
Fe-66Cr Cr203, (Cr, Fe )203
Fe-76Cr Crz203
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Table 4 Chemical composition of the molten Fe-76Cr

P Cr Fe
N 0.001 75.5 24.25
RBETR 10.12 2.09 82.88
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