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Evaluation for Mechanical Properties of Ferromagnetic Steels by AC Permeability

BFERFLEHL  5H 5LK  Hiroaki KIKUCHI  Member
BFERFELFER i WL Katsuyuki ARA Member
AFRFELFELR kM S Yasuhiro KAMADA Member
ATFRETLFEH AR Satoru KOBAYASHI Non-member
AFRFETLER & IES& Seiki TAKAHASHI  Member

Magnetic properties derived from major hysteresis loops are sensitive to the microstructures of iron-based
steels and have therefore been used for nondestructive evaluation of degradation in ferromagnetic materials
contained in structural components. A permeability obtained from ac small field excitation may be a more
useful parameter than one obtained from a major hysteresis loop from the viewpoints of electricity
consumption and real- time measurement. In this paper, the relation between the ac permeability calculated
from impedance measurements of coil elements and the mechanical properties of S15C steels, pure irons are

investigated.
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(b) Single crystal (c) Polycrystal
Fig. 1 Dimensions of specimens.
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Fig. 2 Permeability vs. rolling reduction (S15C). Fig. 3 Permeability vs. dislocation density. Fig. 4 Permeability vs. grain size.
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