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Abstract For melt-spun Fe-Nd-C alloys, variation of phase development and magnetic properties with the variety
of alloy compositions and production conditions were investigated. To find out whether hard magnetic Fe,,Nd.C is
crystallized directly from the melt by rapid quenching, the phase development of the as-spun ribbons spun at various
speed was also studied. For the ribbons spun at 10m/s, @- Fe was the primary crystallization phase followed by the
secondary Fe,;Nd.C.. At 20m/s e-Fe was suppressed so that the primary Fe;-Nd.C, coexisted with the secondary a-Fe
and the amorphous phase. Above 30m/s the ribbons were almost amorphous, and the amorphization was complete at
40m/s. FeuNd.C therefore was not found in as-spun state but obtained after heat treating the ribbons. The effective
temperature range (700~9007C) in which Fe,.Nd,C can be obtained was wider than that of a cast alloy. An alloy made
with the wheel speed of 20 or 30m/s yielded higher coercivities after heat treatment. In iron-rich Fe-Nd-C, the com-
position range in which a high coércivity (more than 10kOe) is expected is narrow, i. e., 77~78 Fe and 7~8 C(at.%).
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Fig. 1. X-ray (Cu K,) diffraction patterns of as-spun FexNdisCs

ribbons made with the wheel speed of (a) 10m/s (b) 20m/ s (0)
30m/s, and (d) 40m/s.
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Fig. 2. X-ray(Cu Ko) diffraction patterns of FernNdisCs ribbons
melt spun at (a) 10m/s (b) 20m/s, (¢) 30m/s, and (d) 40m/s.
All annealed 10 min. at 750C.
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Fig. 3. SEM micrographs of the fracture surface of FerNdsCs ribbons melt spun at (a) 10m/s (b) 20m/s, (c) 30m/s, and (d) 40m/s.
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(a)

" (b)
Fig. 4. SEM micrographs of the fracture surface of Fe:;Ndi;Cs

ribbons melt spun at (a) 20m/s and (b) 40m/s, and subsequently
annealed 10 min. at 750°C.
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Table 1. Intrinsic coercivities (He) and magnetic phases in ~ ¥xjg} =7 #Alglo] Autdoz F& HAHE Hols
Fe-Nd-C ribbons melt spun at 30 m/s and subsequently ~ &, as-spun 2]¥o] $43] v]Z A Ho] BT} Y&
annealed at 750°C for 10 minutes. Compositions in order of & ojjA] %o]z‘s}ﬂ] 238 Fe, Nd,C A4S Fede E29]
Fe:Nd:C. Phase designations in sequence of abundance : ¢ =]xj5l, nuxjaiel spalols =4 7lodsl#] Z3ke ez,
=FeuNd:C, 17:2=FeiNd.C; parentheses indicate aminor ¢ 3 32 23 A3} v B3, = v|AA 7H7he
phase, double parentheses a trace. A7} Fe,Nd,Co @Het 37 R o) skatol| = 7] o5
Composition iHC Phases ATt oo et Y1 BHAEIR|= ok, Y 271%
(at. %) (kQe) v:i:oﬂ BAZE dokx 2o} &, @A (single magnetlc
76:15:9 5.8 +(17:2) domain) o] Z7]¢} vldt ZARHEC] TUsHA EEHIA
77:15:8 9.6 $+((17:2)) rrﬂ Eo BxE S fAEE v, 2AY] UR 2AY 14
78:15:7 108 ¢+ ((17:2)) , 1 B2 #LEt] £3A 2] gAadta B4
77:14:9 2.2 ¢+ (17:2) uq oo Y& F o TA A A7l sty B
78:14:8 48 $+17:2 A 20m/s2 AxHE SEFFTES A L5 Wl
79:14:7 19 ¢+ 17:2+ ((Fe)) e XS gx}au W3ls AHBAE, 700CoHA 5EZF A
82:12:6 2.0 ¢+ (Fe)+(17:2) 9L gt Fe NdL7t 383] 3A45A R3) @ 2
87: 8:5 05 Fe+17:2+(¢) S Holtpr}h 108 ojAt EXelatd BAteo] 5435 s

Table 2. Intrinsic coercivities (He, in kOe) measured
from Fe;NdisCs ribbons melt spun at various speed
and subsequently annealed at various condition.

H
eat Wheel speed (m/s)
Treatment
Temp. | Time | ), 20 30 | 40
) (min.)
5 0.3 1.1 1.2 15
700 10 3.0 9.3 8.9 9.0
15 3.0 10.0 9.1 79
5 1.8 10.4 9.0 8.0
750 10 2.0 10.3 9.6 8.5
15 34 10.3 9.8 9.0
5 0.6 10.8 9.0 94
800 10 3.1 10.4 95 8.7
15 42 10.2 8.5 85
5 18 | 107 89 | 95
850 10 34 10.2 95 89
15 2.8 9.7 7.9 8.0
5 2.0 11.2 10.7 91
900 10 30 6.5 7.3 8.7
15 3.0 2.7 5.6 59
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Fig. 5. Variation of intrinsic coercivities with the melt-spun
speed and the annealing condition for Fe;sNdisCs ribbons.
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Fig. 6. Magnetization vs. field for the thermally demagnetized
ribbon of Fe»NdisCs melt spun at 20m/s and annealed 5 min. at
700C. '
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Fig. 7. Same as Fig. 6, for the ribbon annealed 5 min. at 900°C.
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