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Abstract

In order to investigate the fatigue fracture characteristics by corrosion degradation of 12Cr alloy steel,
both the fatigue characteristics in air of them artificially degraded during long period and the corrosion
fatigue characteristics were experimentally evaluated in various environments which were determined from
electro-chemical polarization tests. And also, their fracture mechanisms were analyzed and compared,
fractographyically. From their results, the fracture mechanical characteristics of it artificially degraded during
long period in the distilled water, 3.5wt.% NaCl solution and 12.7wt.%(1M) Na;SO, solution of 25, 60 and
90T did not show distinguishable difference comparing with non-corroded one in regardless of temperature
and degradation period. It means that degradation of the material by just surface corrosion does not
remarkably affect to fatigue crack growth. On the other hand, the crack growth rates by corrosion fatigue
increased due to activity increase of corrosive factors such as OH, CI' and SO, at the crack tip with
temperature increase. Therefore, the crack growth rates by corrosion fatigue were more faster than that in air
of the artificially degraded specimen due to the such difference of crack growth mechanism.
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Table 1 Chemical composition and mechanical pro-

perties of 12Cr alloy steel (wt.%)

Element C{Si{Mn{P S {Ni | Cr [Mo| Cu

Content(%) 10.16|0.34 | 0.46 [0.016]0.003 ) 0.18] 11.9,0.090.06

Ultimate tensile
strength (MPa)
1205 i3

Yield strength
(MPa)
989.4

Elongation (%)

Fig. 2 Configuration of corrosion cell for artificial
degradation
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