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Preparation and properties of Fe-rich bulk
Fe-Nd-Al amorphous alloys
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Abstract: Fe-rich Fe-Nd-Al bulk amorphous alloys with hard magnetic properties were produced by copper mold casting
method. The amorphous forming ability, thermal stability, magnetic properties and mechanical properties of these alloys
were investigated by XRD, DSC, VSM and Instron type tester. The results show that AT, (AT,,=T,,—7) and reduced
crystallization temperature (7,/7;,) of FesoNd;sAls, FessNdgoAl s and Feyy sNdyp sAlys bulk amorphous alloys are 106 K,
90 K, 64 K and 0.88, 0.90, 0.93, respectively. And the maximum diameters of these alloys are 1.5, 3 and 4 mm,
respectively. Moreover, with decreasing Fe atom content, the amorphous-forming ability and hard magnetic properties of
Fe-Nd-Al alloys are improved, but the mechanical properties are decreased. These Fe-Nd-Al bulk amorphous alloys with
hard magnetic properties and high amorphous-forming ability are promising for future progress as a new type of Fe-based
magnetic material.
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Fig.1 XRD patterns of as-cast bulk Fe-Nd-Al amorphous

alloys with different diameters
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Table 1 Thermal stability of Fe-Nd-Al bulk amorphous alloys

TX Tm
/ / TJTn  ATn o

All
oy K K mm

FesNdysAlis 774 880 0.88 106 1.5
Fe,sNdgAlis 790 880 090 90 3

FeqpsNdspsAlis 813 877 0.93 64 4

Nd-Fe-Al RYAE S R IR —80  [FI 3t
WI7E DSC 4 Hh AR I BB AR 55 T, 50 T, i AN
WS IN S T /T FUAT o A5 A AR & TR BRE I — A BRI
HA—E & B,

Kl 3 s I FES AN 1 mm (1) FesoNdssAl,se
FeysNdgAljs Ml FegsNdyp sAlys JRRAES &1 J-H
WhaInlZe el . AT ET %, 3 Bl Fe-Nd-Al HURIEf &
G ¥y 3 B M AR i WL PE B, FesoNdssAlys
Fe4sNd4oAl,s i Feuy sNdg; Al s HORAE df & 4 0 0
(B)SH) 1 (He) 53 504 0.115, 0.124 F1 0.137 T BAK
36+ 175 F1 182 kA/m. S HHORAR it BUAE G e 1
JR P, BUAEEBOA 98— HIRE, (H— A it R B
ARAR S AR 1) S PR R R AT PP IR D7 L%, B
XA AR H 2 [7) e JE b5 A it A T A LR 5
SEOL B 4 Fros R B AR Feyy sNdg sAlys BURIE
S S 1V o A% H B S LI DA R 74 e s e 4 €7 T L
CRETIE 4 R 2 (%, RTLAE HH Fe-Nd-Al BUiRIE
f AR BIPOIRAR R, B2 PERE I T AR
Wh—HERERE AR B S, (HBEAFE G EARRI G N, Af

0.6 - —(El) FeSEJNd,‘bSAIlﬁi
OF oo (b) FegsNdyAl3
| ===(c) Feqp sNdyp sAl5

Magnetization, J/'T

1 1
-1.5 -1.0 05 0 0.5 1.0 1.5

Magnetic field, H(kA+m™1)

3 HAH 1 mm [¥) FesoNdssAljs+ FeysNdyAls F
Fey sNdy, sAlys BUIRAE S & 40 J—H Tl 28

Fig.3  Hysteresis J—H loops of as-cast Fe-Nd-Al bulk
amorphous alloys with diameter of 1 mm
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Fig.4 Hysteresis J-H loops of as-cast Fes sNdj; sAljs bulk

amorphous alloys with different diameters
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Table 2 Magnetic properties of as-cast bulk FeypsNdyy sAls

amorphous alloys

Shane Diameter/ .]1432/ Br/ ch /
P wm T T (kAm™)
Ribbon 25V 0.312 0.099 9
1 0.212 0.137 182
2 0.223 0.117 159
Cylinder
3 0.241 0.116 143
4 0.283 0.059 48
1) Thickness.
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Fig.5 Compressive stress—strain curves of the bulk

Fe-Nd-Al amorphous alloys with different diameters.
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