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Effect of Alloy Elements on High Temperature Corrosion Resistance of Austenitic Alloys
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Ehbiroiz,

Alloys were made by adding alloy elements to a base material:25mass%Cr-20mass%Ni-Fe, and a high temperature corrosion test

was conducted to evaluate the effects of alloy elements on corrosion characteristics, and moreover, mechanical properties were

measured. Results of the test conducted the relationship between high temperature corrosion characteristics and the added alloy

elements. Compared to a base material:25mass%Cr-20mass%Ni-Fe, by adding 5mass%Si to it, its corrosion resistance were

improved by 160%, and its hardness was maintained at an elevated temperature.
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Table 1 Chemical compositions of alloys mass%
No 2 B C Si Mn P S Cr Ni Others
1 25Cr-20Ni 0.30 0.24 0.24 0.020 0.007 245 19.7 -
2 25Cr-20Ni-10Si 0.33 9.83 0.33 0.017 0.006 233 19.1 -
3 25Cr-20Ni-5Si 027 485 0.36 0.017 | 0.006 247 200 -
4 25Cr-20Ni-5Si-5Mo 0.34 437 034 | 0012 | 0.013 258 200 4.71Mo
5 25Cr-20Ni-10Mo 0.30 0.32 0.20 0.022 | 0.025 249 202 10.1Mo
6 25Cr-20Ni-5Mo 0.34 0.27 024 | 0018 | 0.017 227 19.3 4.94Mo
7 25Cr-20Ni-10Si-10Mo 031 9.60 0.16 0.025 0.022 234 19.3 8.83Mo
8 25Cr-20Ni-5B 0.30 0.40 0.18 0.021 0.007 229 209 4.14B
9 25Cr-20Ni-2Al 0.30 0.30 0.50 0.022 | 0.008 256 187 151A1
10 25Cr-20Ni-5Mo-1Al 0.25 0.37 0.31 0.021 | 0.020 242 20.1 4.99Mo. 0.645Al
11 25Cr-20Ni-10Cu 0.31 0.27 0.28 0.020 | 0.005 245 198 9.46Cu
12 SUS304 0.06 0.54 1.62 0.022 | 0.008 185 828 -
13 SUS310S 0.04 0.69 0.99 0.017 0.001 24.6 188 -
gooooooooog
Table 2 Chemical compositions of ash from actual plant mass%
Ca Si Al Na | Mg C Fe K p S Ti Cl Zn Cr Ni | Mn | Cu
152 | 143 | 963 | 344 | 313 | 1.86 | 142 | 121 | 1.18 | 1.11 | 0806 | 0.51 | 0.696 | 0.092 | 0.068 | 0.066 | 0.062
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Table 3 Results of X-ray diffraction of ash from actual plant
Mmoo
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Fig. 1 High temperature corrosion test
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Fig. 2 Test piece for tensile test
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Fig. 3 Total depth of corrosion attack of alloy specimens
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Table 4 Results of X-ray diffraction of scale on 25Cr-20Ni-5Si steel
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Table 5 Results of tensile test at room temperature

4 02%iit )1 N/O Flkmm S N/O WO %
25Cr-20Ni-5Si 301 477 10.0
25Cr-20Ni-5Si 303 462 158
25Cr-20Ni 344 709 15.0
25Cr-20Ni 345 630 8.3
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Table 6 Vickers hardness

EIE il 600C
25Cr-20Ni-5Si 182 126
25Cr-20Ni 177 128
SUS304 176 89
SUS310S 174 107
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