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Fig. 1. Comparison of demagnetization behavior for Nd,Fe,4B
single phase and Fe;B+Nd,Fe;sB nanocomposite magnets
(single phase powder compact : 80% B, of ribbon, nanocomposite
powder compact : 66% B, of ribbon).
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Fig. 2. Variation of remanence B,, coercivity ;H. and maximum
energy product (BH)m as a function of grinding time.
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Fig. 3. Variation of remanence B, coercivity /. and
maximum energy product (BH)ma as a function of particle size.
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Fig. 4. SEM micrographs of the powders used to produce the
compact (particle size (a) 150-180 um (b) 45-75 pm). The
surface of coarse particles shows much smoother shape than
the fine particles.
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Exchange Decoupling of Fe;B+Nd,Fe ;B Spring Magnet Powder Compact
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Experimentally it is well known that the magnetic properties significantly deteriorate when nanocomposite bonded magnet
are made from nanocomposite ribbon. A decrease in maximum energy product of Fe;sB+Nd;Fe;4,B nanocomposite from 14
MGOe in nanocomposite ribbon to 6.5 MGOe in powder compact was found to be general. Thus, the present study is
focused on finding out the root of exchange decoupling of Fe;B+Nd,Fe;4B nanocomposite powder compacts. The exchange
decoupling behavior of the powder compact of Fe;B+Nd,Fe 4B composition was studied by measuring DC demagnetization
and isothermal remanent demagnetization curves, which are essential for plotting produced 8M curve. From the 8M plot the
deterioration in the magnetic properties resulted from the fact that the magnetostatic interaction became dominant rather than
the exchange interaction in powder compact. It is concluded that the demagnetization behavior governed by the dominant
magnetostatic interaction reduced the remanence magnetization, which caused the reduction of maximum energy product of
the powder compact. We also found that the elimination of residual stress which is unavoidably accumulated during grinding
process enhanced the magnetic properties considerably.

Key words : nanocomposite, exchange decoupling, SM plot, exchange interaction



