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PERFORMANCE OF CYCLIC OXIDZING IN AIR AND QUENCHING
IN SEA WATER OF SEVERAL STEELS AND ALUMINIDE COATINGS
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Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110016)

ABSTRACT The cyclic oxidation of four different steels without and with aluminide coatings under
the condition of quenching in sea water has been studied. During the test at 600C and 800C, 16Mn,
1Cr12Mo and 1Cr18Ni9Ti suffered from big mass lost. Only GH140 has good oxidation resistance at
600°C . The aluminide coatings can improve the oxidation resistance of four steels. The lower the heat
resistant grade of the steel, the higher the improvement effect of the coating. NaCl in the sea water
causes more severe corrosion, increases in degradation of the coatings. The cyclic test with quenching in

distilled water, induced more severe cracks on the surface layer of the aluminide coatings in comparision

with sea water quenching.
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Table 1 Chemical composition of four steels

Steel Chemical composition (mass% )

16Mn C:0.12-0.20,Si:0.4~0.6, Mn:1.30 - 1. 60, S<0.050, P<0.045

1Cr12Mo
1Cr18Ni9Ti
GH140

C:0.10-0.15,Cr;11.50 — 13.00, Ni: 0. 30 — 0. 60, Mo:0.3 - 0.6, Si<<0. 50, Mn: 0. 30 - 0. 50, P<C0. 035, S<0.030
C<0.12, Ni:8.0-11.0,Cr:17.0-19.0, Ti:0.2 - 0.8, 5<0.030, Mn<2. 00, P<0.035
C:0.06-0.12, Cr:20 - 23,Ni:35-40,W:1.4~1.8,Mo0:2.0-2.5,Al:0.2- 0.5, Ti: 0.7 - 1.05, Mn<00. 70, Si<<0. 80
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Fig.1 Oxidation of four steels at 800C in air
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Fig.2 Mass change due to the cyclic test of oxidation at 600C and quenching in 3.5% NaCl water
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Fig.3 Mass change due to the cyclic test of oxidation at 800'C and quenching in 3.5% NaCl water
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Fig.4 Mass change due to cyclic test of oxidation at 800C and quenching in distilled water
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Fig.S Surface morphologies after cyclic oxidation at 800C for 20 times
(a) GH140 and (b) GH140/Al, quenched in 3.5% NaCl water; (c) GH140/ Al, quenched in distilled water

Fig.6 Surface morphology (a) and cross section {b) of 16Mn/Al after cyclic oxidation at 800C for 20 times, Quenched in distilled

water
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