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Abstract

The basic idea of this study is based on the relationship between the vibrational and
mechanical properties of matter and its structural changes due to operation at high
temperatures. In this regard, samples of DIN X12CrNi2525 steel were aged at three different
working temperatures for a full three days and nights, which led to the formation of
precipitation and increased sigma phase. By comparing the results of experimental tests, we
see a very strong relationship between the properties of matter. By comparing the results of
experimental tests, we see as the temperature of aging rises, the natural frequency of the first
five modes and the damping coefficients increase. Also, the tensile modulus and the hardness
of the Vickers increase, as the temperature of aging rises. This study examines the feasibility
of developing a new and non-destructive method for estimating residual life using damping
coefficients in the conditions of super-heating of power plant parts.



