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Effects of high magnetic field on
solidification structure of Al;Ni phase in AFNi alloy
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Abstract The influence of high magnetic field on the solidification structure of AFNi alloys was investigated. The
results show that the planes of the platelets of Al;Ni are perpendicular to the direction of the magnetic field. The
alignment of Al3Ni phase has critical magnetic intensity and critical temperature. When the magnetic field intensity
and temperature exceed the critical values, the alignment degree of Al;Ni phase increases with the increase of mag-

netic field intensity and the temperature. The results of X-ray diffraction show that the Al3Ni crystal oriented and

the cplane of Al3Ni crystal aligned are perpendicular to the direction of magnetic field.
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Fig. 1 Schematic diagram of experimental

device of metal solidification in
high magnetic field
1 —Sample frame; 2 —Water-cool cover;
3 —Heat furnace; 4 —Superconductor magnet;
5 —Sample; 6 —Quenching water-pond;

7 —Controlling temperature system
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Fig. 2 Phase diagram of AFNi alloy(a) and

temperature profiles for solidification procedure(b)
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Fig. 3 Metallographs of AFNi alloys solidified from melting state at cooling rate of 18 'C/ min
(a) —8% Ni alloy cooled from 750 ‘C under O T; (b) —8% Ni alloy cooled from 750 C under 10 T, LB;

(¢) —8% Ni alloy cooled from 750 C under 10T, Il B

; (d) —10% Ni alloy cooled from 750 ‘C under O T;

(e) —10% Ni alloy cooled from 750 C under 10 T, LB; (d) —10% Ni alloy cooled from 750 C under 10T, Il B
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Fig. 5 XRD patterns of
AF10% Ni alloy solidified from melt

(a) —No magnetic field;
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(b) —Perpendicular to magnetic field;

(¢) —Parallel to magnetic field
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Fig. 6 Metallographs of AFNi alloys solidified from semrsolid state at cooling rate of 18 C/ min
(a) —8% Ni alloy cooled from 750 ‘C under O T; (b) —8% Ni alloy cooled from 750 C under 10 T, LB;
(¢) —8% Ni alloy cooled from 750 C under 10 T, Il B; (d) —10% Ni alloy cooled from 750 ‘C under 0 T;
(e) —10% Ni alloy cooled from 750 C under 10 T, Il B; (d) —10% Ni alloy cooled from 750 C under 10 T, LB
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Fig. 10 M agnetizing diagram of
anisotropic particle in magnetic field
(H is magnetic field direction;
¢ and ab are crystallographic axes;

m. and ma are paramagnetic moments of axes ¢ and ab;

0 is angle between magnetic field and ¢ axis)
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