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Degradation Evaluation of Turbine Rotor Using Magnetic Method
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Abstract - We present a new procedure to
evaluate the degradation in a 1Cr-1Mo-0.25V
steel. The method is based on the existence of
the peak of reversible permeability in the
differential magnetization around the coercive
field strength. The apparatus is based on the
detection of the voltage induced in a surface
type coil using a lock-in amplifier tuned to a
frequency to the exciting one. Results obtained
the reversible permeability and Vickers hard-
ness on the annealed samples show the peak
interval of reversible permeability and Vickers
hardness decreased as ageing time increased.
The correlation between Vickers hardness and
the peak interval of reversible permeability
could well be evaluated nondestructively.
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Table 1 Determination of ageing time at 630 C
for equivalent microstructure served at 538 C.
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Fig. 2 Block diagram for measuring of the
reversible permeability profiles at 1Cr-1Mo-
0.25V steel.
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Fig. 3. Reversible permeability profiles
for heat treatment times {(a) 0 h, (b)
933 h, {c) 1.829 h, and (d) 5,460 h.
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Fig. 4. Dependency of coercive field
strength on heat treatment time.
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Fig. 6. Dependency of Vickers hardness on
heat treatment time.
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Fig. 6. Relationship between coercive field
strength and Vickers hardness.
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Fig. 7. Change of coercive field strength by
measuring by (a) surface type probe,
(b) and (c) encircling itype probe.
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