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INFLUENCE OF TORSION ON SOME MAGNETIC
PROPERTIES OF HEAT-TREATED AMORPHOUS
CYLINDRICAL LAYERS*
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The subject of our study were non-annealed and annealed amorphous cylindrica]
electrodeposited layers. The influence of torsional elastic stress on the behaviour of
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sited layers with a weak magnetic anisotropy with the €asy axis of magnetization
Perpendicular to the surface of amples.

Il EXPERIMENTAL DETAILS

The amorphous ¢ylindrical Co,P,, layers were prepared by electrodeposition [2,
3] onto the rotating cylindrical copper substrates (Q =2 mm, /=120 mm), or
thin-walled Copper tubes (@ =3 mm, /=120 mm), which were prior to deposition
thoroughly cleaned and both mechanically and chemically polished. After the
deposition of layers the copper tubes were removed by chemical etching. The
amorphousness of layers was checked by the X-ray method and their composition
by purely chemical methods. The thickness of the investigated cylindical layers was
determined on the transversal section by an optical microscope and was found to be

in the range between 16 m and 90 um. The mechanical torsional stressing was

Y=0.0029
Ti=260"C

Fig. 1. Changes of the magnetic  induction Fig. 2. Changes of the magnetic induction

AB(H), o, caused by the torsion in the amorph-  AB(H )y mconst OF the amorphous CoP layer (thick-

Ous  cylindrical Cop lay-er which was not  ness ~30um) after isothermal annealing at
heat-treated ( thickness ~ 40 wm). a temperature of 260 °C. Annealing time 1 hour.
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Magnetostriction of investigated CoP cylindrical layers is negative and the
average value of the magnetostriction constant in the saturated state of the samples

Y= 00029
1 Ti=340°C

Fig. 3. Change of the magnetic  induction

AB(H), .0 of the CoP layer (thickness ~

30 um) after isothermal annealing at a tempera-
ture of 340 °C. Annealing time 1 hour.

Fig 2 shows the same dependence AB (H)y «cons: Of the CoP amorphous cylindrical
layer heat-treated isothermally at a temperature of 260 °C during 1 hour. This
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Fig. 4. Domain structure of the Cop cylindrical

layer: a) nonstressed layer (stripe structure) ; b)

stressed by twisting to an angle of 30°: ¢) stressed
by twisting to an angle of 40°,

the surface of the layer after thig annealing, which may be — we believe —_ the
«mmm: of the decrease, T€sp. disappearance of the weak perpendicular anisotropy

‘ Fig. 3 shows the dependence .bwam Jy=con Of the Cop layer m:E.ona.S
1Sotherma) annealing at temperature of 340 °C for 1 hour; this temperature lies
above the crystallization temperature of the sample. Annealing in this region of
temperatures produces phase changes connecteq with the formation of a—Co and

mechanism is used,
amorphous cylindrical layers may be explained.
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