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Fig. 1 The typical hysteresis loop of melt-spun Nd,Fe,
35Co3Hf, sGay sBigs ribbons after heat treatreatment at
680°C /5 min without a magnetic field.
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Fig. 3 Variation of reduced remanence(M, /M) and
step distance ratio ((M,-M’) /M,) of the melt-spun
Nd,Fe;; sCo,Hf,_,Ga,Bs5 ribbons as a function of Ga
content,
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Fig. 8 TEM micrographs showing the grain aspect of
the annealed Nd,Fe.,.CoHf,:Ga,;B x5 ribbons at 680
¢ (a) without a magnetic field and its (b) dark field
indicating coarse «— e particles, (c) with a mag-
netic field and its (d) selected are diffraction pattern.
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An externally applied magnetic field during annealing the Nd,Fe,,B /F e;B based spring magnet was found to en-
hance the exchange coupling between the hard and soft magnetic grains. More than 30 % increase in remanence
values for melt-spun Nd Fez;5Co,(Hf, - Ga,) B, 5(x = 0, (.5, 1.0) alloys was resulted from uniform distribution of
Fe,B, a—Fe as well as Nd.Fe, B, and also from reduced grain size of those phases by 20 %. The result also showed
that there is an optimum grain size exhibiting a high coercivity value which will be discussed in terms of previously

simulated exchange coupling parameter.,



