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Abstract

The estimation of the remaining life for the aged components in power plant as well as
chemical and petroleum plants has been recently concerned. The raw materials used in this
study are the 1Cr-1Mo-0.25V rotor steel which intensified P and S compositions along
with the nominal compositions of ASTM A470 standard. Five kinds of specimens with the
different degradation levels were prepared by isothermal aging heat treatment at 6307C.
The mechanical properties and fatigue strength of virgin and aged 1Cr-1Mo-0.25V rotor
steel have been investigated through the hardness, tensile, fatigue test, SEM fractograph
and EDS analysis at room temperature. Thus, the data of aged specimens were compared
with those of virgin specimen to evaluate the aging effects.

The main results obtained in this study are as follows; The decrease of the hardness
due to degradation was distinguished until 50,000hrs simulated service time. And it was
confirmed that the considerable amount of P, Mn, Cr and S was precipitated at the grain
boundary of aged material through the SEM and EDS analysis. The fatigue strength of
25,000, 50,000, 75,000 and 100,000hrs aged material was decreased 29.5%, 24.4%, 28.6%,
35.7% than that of virgin material at 10 cycles of room temperature.

The major cracks of virgin and aged materials initiated at the inclusions including Si, P
and Mn compositions which were located at the outer periphery of the specimen.
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Fig. 8 Scanning eletron microscope of 1Cr-1Mo-0.25V steel at various simulated at 538C(Xx2,500)
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