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Nanocryddline dructures offer a new opportunity for taloring excdlent soft meagnetic
maeids The tdk surveys nanocryddline soft megnetic dloys with paticular emphass on the
featuresimportant for gpplication.

Among the potentid dloy candidaes the mos prominent example which has meanwhile
successfully entered into goplication are the dloys based on Fe-Cu-Nb-S-B due to therr ease of
production and their superior propeties. The materid is produced by rgpid quenching, giving an
origindly amorphous ribbon. Subssquent heat trestment above the cayddlization temperature
produces a homogeneous ultrafine grain dructure of bec FeS with grain Szes of typicdly 10- 15
nm and random orientation, embedded in a gill amorphous minority marix. This particular
microgtructure enables superior soft magnetic properties comparable to those of permaloys and Co
basad amorphous dloys, but with asgnificantly higher ssturation magnetization.

The magnetic softening of nanocrydtaline ferromagnets bascdly is reaed to the suppresson of
the locd magneto-cryddline anisotropy by exchange interaction. Yet, though most essantid, this
mechaniam is only one part of the medd.

Superior ft magnetic propaties dso require a low or vanishing magnetodriction which
reduces magneto-eladic anisotropies due to resdud internad dresses The averaging effect of
exchange interaction hereby provides a new way in order to obtain an isotropicdly low or vanishing
meagnetodiriction for particular compositions like Fezs s CuNbs S5 5B5.

Sill, soft magnetic gpplications not only require highest permesgbility and lowest coercivity but
a wdl defined dhgpe of the hyderess loop with not necessrily highest but a wdl defined levd of
permesbility. This can be redized by uniaxid anisotropies induced ether by magnetic fidd
anneding or annedling under tensle dress. In particular, magnetic fidd induced anisotropies are of
tremendous precticd rdevance. It is the magnitude of these induced anisotropies which manly
controls the permesbility in modern nanocryddline dloys used in goplication. Appropriate choice



of the dloy compostion and/or the anneding conditions dlow to vay the permegbility by dmost
three orders of magnitude.



