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Abstract The integrity of the turbine rotors can be assessed by measuring reversible permeability and Vickers hardness of
the aged rotors at service temperature. The measurement system of reversible permeability, which measured by applied
alternating perturbing magnetic field, was constructed in order to evaluate material degradation, nondestructively. The test
specimen was 1Cr-1Mo-025V steel used widely for turbine rotor material, and the specimens were prepared by the
isothermal heat treatment at 630 C. The reversible permeahility of the test materials were measured at room temperature.
The peak interval of reversible permeability and Vickers hardness decreased with the increase of degradation. The
degradation of test material may be determined nondestructively by the lineality of Vickers hardness and the peak interval
of reversible permeability.

Keywords: Alternating perturbing magnetic field, reversible magnetic permeability, peak interval of reversible permeability,
coercive field strength, 1Cr-1Mo-0.25V steel, degradation
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Table 1 Determination of aging time at 630°C for

equivalent microstructure serviced at 538°C.
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Fig. 1 Hysteresis loop and reversible permeability. (a)
B-H loop hysteresis loop, (b) absolute value
profiles  of reversible permeability, and (¢
incremental permeability
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Fig. 2 Block diagram for the measurement of the
reversible permeability profiles at 1Cr-1Mo-0.25V
steel
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Fig. 3 Reversible permeability profiles for ageing times
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Fig. 5 Dependency of Vickers hardness on heat
treatment time
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