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INFLUENCE OF THE QUENCHING CONDITIONS
ON THE MAGNETIC AFTEREFFECT
IN Fe-B METALLIC GLASSES*

P. VOITANIK*, L. POTOCKY**, M. BOSKOVICOVA*, Kosice

E. KISDI-KOSZO*** A. LOVAS***, Budapest

In the presented paper the influence of the meloverheating and of the cooling rate on
the relaxation of the initial magnetic susceptibility was investigated. It was found that the
magnetic after-effect factor Ay/y,, increases with the increasing rotational speed of the
quenching disc. This fact may be put in connection with the “free volume” and with the
concetration of free boron atoms in the alloy.

BIMAHME YCIIOBUM 3AKAJNKM HA MATHUTHOE
HOCIEAEUCTBUE B METANIMYECKHX CTEKJAX Fe-B'

B paGote npusenenst PE3YNbTAaThl UCCIEROBAHME BIMAHMS neperpesa pacruiasa
¥ CKOPOCTH OXNaxHEHHs Ha PEMAKCALMIO HAYANLHON MATHUTHON BOCIIPHHMYHBOCTH.
OG6HapyXeHo, 4To BenwuMHa MArHATHOrO HOCNENEACTRUA AY/ Y4, BOIpACTAET ¢ yBenude-
HHEM CKOPOCTH BPAIUEHHS OXJIAXNAIOUIETO UCKA. JTOT takt MOXeT 6bITh cBsI3aH coO
«CBOOORHBIM O0BEMOM» U C KOHUEHTpalMe# cBOGOMHBIX aTOMOB Gopa B cnnage.

L. INTRODUCTION

As it was shown previously [1] in amorphous Fe,q_,B, alloys (13 <x <24) the
magnetic aftereffect can be detected. The disaccommodation strongly depends on
the boron content and is the highest at a eutectic concentration. Since the magnetic
properties of amorphous alloys depend on the technological parameters of their
preparation [2, 3], the influence of the cooling rate and the melt temperature on
the magnetic aftereffect may be expected. The study of this correlation is the aim of
this work.
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II. EXPERIMTENTAL

The amorphous ribbons were prepared by the spinning wheel method, quenching
the melt at 1570 and 1770 K at various cooling rates due to a varying angular
velocity of the quenching disc. The initial magnetic susceptibility was measured by
a mutual induction bridge at a 0.1 A/m ac. field of 970 Hz. All measurements
were performed on a set of straight samples in the as-quenched state after
stressrelief annealing and after annealing in a 4000 A/m magnetic field.
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Fig. 1. Time dependence of relative susceptibility
measured on as-quenched Feg, ,Bigs samples pre-
0 500 1000 1500 pared with various cooling rates. T, = 1570 K,
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HL RESULTS AND DISCUSSION

Fig. 1. shows the relatively great influence of the cooling rate on the time
awnnnmmn of Eo. initial magnetic susceptibility of the as-quenched samples. The
higher the cooling rate, the higher the change of susceptibility. Changing the

rotational speed from 8694 rev/min to 10 557 rev/min the value of disaccommoda-
tion

bN\Nuc e .ﬁg
2(=305) increases (by about 10.%). This may be inter-

preted by assuming that the concentration of the interstitial boron atoms is higher
because more “free volume” is frozen in at a higher cooling rate. The higher
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cooling rates result in lower values of the unrelaxed initial susceptibility (Fig. 2).
The same tendency was found for magnetostriction {4]. It can be explained in both
cases by higher internal stresses produced by higher quenching rates.
Investigating the concentration dependence of the magnetic after-effect in the
as-quenched state at various cooling rates we detected the same tendency as in [1].
The role of internal stresses at various cooling rates can be seen by comparing
Fig. 3a and Fig. 3b. After stress-relief annealing the same tendency can be found in
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Fig. 2. Unrelaxed susceptibility as a function of the rotation speed of the disc (¢ =76 mm) measured on
as-quanched Feg; .B;4 ¢ samples at 330 K. Toee= 1570 K.

2

X 14 Feyng_y By

= b) anealed ¢) annezled in field

W 6210 rev/min 4000 A/m

= 6210 rev/min

— 22 4

W0.0:v 15 r 22.4f
122 4| 15

g 15 224

(%]

w 12420 rev/min 1

2> 12420 rev/min

g

Jost - g

«

12 420 rev/min 1s

0 10’ 210° 0 10 210° 0 1 210°
TIME [sec]

Fig. 3. Time dependence of relative susceptibility on samples containing 15 and 22.4 at. % B prepared

by two cooling rates (using 6210 -@—, and 12420 - rev/min) quenched from 1770 K. Toneas =330 K.

a) in the as-quenched state, b) after stress-relief annaeling, c) after annaeling in a 4000 A/m magnetic
field.

111




the dependence of the after-effect op both the cooling rate and the boron content,
but the changes in both cases are smaller. Fig. 3¢ shows the time dependence of
susceptibility for samples with the induced magnetic anisotropy due to annealing in
the magnetic fielg (4000 A/m), which was performed analogously to the stress-re-
lief annealing. Near the eutectic composition an equal increase of the magnetic
aftereffect can be observed for both cooling rates. In alloys with a hypereutectic

boron content the aftereffect increases at a lower cooling rate and vice-versa,
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