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Fig. 1 Morphology and outer surface appearance
of cylindrical NbFeAl samples with diameter of
8 mm prepared by copper mold casting
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Fig. 2 XRD patterns of NbFeAl samples

(a) —Sample A without heat treatment;
(b) —Sample B annealed for 4 min at 590K;
(¢) —Sample C annealed for 10 min at 590K

WHERRTHTA, SEI0 2% 0 Rigaku D/ max-3A 74 X 4}
LRATH HTAN, X SFERBK A= 1.54050 A. 7 20
= 27~ 3&JEH A H I T — A B ) E g8 Sk g,
TSk &N S4B Ak g, R FTASAE A N AR
v N/ i R AR OK b

XTHE A ZE A/ 40 BT (NETZSCH DSC 204) ,
33 3 Prosi) DSC 4k . B RTE D 323~
773K, JHEER N SK/min., FFBRTH M E
A sh, oA —AN 0 BB R, R
— ARG EAE R . BORFE S BB IR (T )
AR (T ,) 433 703 KR 743K, 3 ANASHE
M R(Tw) M 823K, HMLIFE B W E AT =
T.- T,= 40K, AT,= T,- T,= 80K, Zfbifk
WET = T/ Tw= 0.90.InoueZs \ X} A F 1A R

5K/min

300 700 300 500 700 800
T/K

3 73 HIR NbFeAl B i f) DSC 44T 1
Fig. 3 DSC curve of cast amorphous
NbFeAl cylinders
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Fig. 4 SEM images of corroded samples A (a) and C (b), (c)
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Table 1 Grain size, crystalline volume fraction and

hysteresis area of various samples

Sample Anne/angg time D €. Area of hysteresis loop

min /nm /% /(A’mekg™ ")

A 0 11.3 5 1.637x 10’

B 4 21.9 32 3.842x 10°

o 10 65.5 61 4.727 % 10°

D 15 72.3 75 5.883x 10°

E 20 75.5 78 6.287x 10°
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Fig. 5 Curves of both relative magnetivation ( 0)
and derivative relative magnetization (d 0/ dT')

vs temperature ( T') measured by MT GA
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Fig. 6 Hysteresis loop of various samples
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Fig. 7 Area of hysteresis loop vs crystalline

volume fraction curve
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Investigation on bulk rare earth Nd-Fe Al

amorphous/ nano- crystalline alloy

SHAO Yuarrzhi, LAN Tu, LIN Guang-ming
(Institute of Condensed M atter Physics, Department of Physics, Zhongshan University,
Guangzhou 510275, P.R. China)

[ Abstract] Cylindrical ingots of bulk amorphous NdyFexAljg with a diameter of 8 mm were prepared by a copper mold casting
method. It was proved that as prepared samples are mainly consisted of amorphous phase by measurement of X-ray diffraction, obser-
vation of scanning electronic microscopy and analysis of differential scanning calorie. The onset crystallization temperature ( T'4) and
the melting temperature ( T',,) of the samples were measured to be 743K and 823 K, respectively. The temperature interval between
T.and T ,(AT,) is as small as 80K and the resulting reduced ratio of 7'/ T, is as high as 0. 90. The extremely high T,/ T, and
the small AT values are assumed to be the reason for the achievement of the large glass-forming ability. The Curie temperature ( T )
of these samples was determined to be 525K by magnto-thermal gravity analysis, which is higher than the highest T . of binary Nd-
Fe amorphous alloys. Dual phase alloys of different nano-crystalline volume fraction were obtained by means of various annealing treat-
ments to the as prepared samples. The magnetic measurement indicated that the hard magnetic behaviour of the dual phase samples
deteriorates most at the volume fraction about 40% , which has predicted in our previous theoretical computation.

[Key words] solidification; rare-earth; amorphous/ nano-crystalline alloy; magnetism
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