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Abstract

In this study, corrosion fatigue characteristics of 12Cr alloy steel were investigated in 3.5wt.% NaCl
solution of 150°C and 4.5bar. Behavior of corrosion fatigue cracks was measured by the indirect
compliance method and compared with the results in distilled water and in air. 1)12Cr alloy steel was
susceptible to temperature. Its susceptibility was increased as the temperature was increased. 2) The
crack growth characteristics of 12Cr alloy steel in distilled water were similar to 3.5wt.% NaCl
solution. 3) The temperature of solution affects to the crack growth characteristics of 12Cr alloy steel.
In corrosion solutions of 4.5bar, 150°C, fracture surfaces of corrosion fatigue crack growth at a/W =
03 was showed the trans-granular fracture suface. As the crack grew up, it was changed to
inter-granular type. In condition of high temperature, The crack growth behaviors of 12Cr alloy steel
were remarkable.
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Table 1 Chemical composition and mechanical pro-
perties of 12Cr alloy steel (wt.%)

Element | C | Si{Mn; P { § |Ni|Cr|Mo|Cu

Content(%) [0.16(0.34(0.46|0.016|0.003|0.18(11.9| 0.09 |0.06

Yield strength Ultimate tensile

Elongation (%)
(MPa) strength (MPa)

989.4 1205 13
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Crack propagation
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Fig. 7 Fractographs of corrosion fatigue fractured

surface in air
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Fig. 8 Fractographs of corrosion fatigue fractured
surface in distilled water of 150C, 4.5bar
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Fig. 9 Fractographs of corrosion fatigue fractured
surface in 3.5wt.% NaCl solution of 150,
4.5bar
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