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Microstructure and Magnetic Properties in
Rare-earth-cobalt Magnets Sm(Coq.63Cug.09Fe0.26Z10.02)7.1

by

Yong Wan*, Hideto Koga™*, Masayuki Hasaka™*,
Kunihiro Hisatsune*** and Katsuhiro Yasuda***

The microstructure of the rare-earth-cobalt magnets Sm(Cog.g3 Cliguos F'€p.26 ZT0.02)71 aged
at 750°C, 850°C and 900°C was investigated by means of X-ray diffraction, optical micro-
scope, SEM and related to coercivity of the magnets. The magnets aged at 750°C, 850°C
and 900°C consisted of the mixture of ZRSD phase, 2—7 phase, cells of 2—17 phase
surrounded by 1—5 phase boundary in grains and precipitates along grain boundaries.
The cells became larger in size with aging temperature, which appeared in transient
state. The magnets aged at 850°C and 900°C contained many stacking faults parallel or
inclined at about 60—90°C to each other which lay on pyramidal and basal planes, although
the magnet aged at 750°C contained no stacking faults. The coercivity was the largest
in the magnet aged at 850°C, which had cells with about 240 nm in diameter and proper distri-
bution of copper. The change of coercivity with aging temperature was interpreted on
the basis of modified model in which no magnetic domain walls could move through the
2—17 phase of cells.
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Fig. 1 Schematic illustration of heat treat-
ment procedure. After aging, the
specimens were continuously cooled
to 400°C at cooling rate of 0.5°C/min.
Quenching medium was water at
room temperature. :
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Fig.2 X-ray diffraction pattern of Sm
(Co0o.6sC11g.00F€0.26ZT0 . 02)7.1 magnets
aged at 750°C, 850°C and 900°C. (a)
powder, (b) sections normal to, and
(¢) sections parallel to magnetic
alignment direction (c-axis). Marks
@ correspond to SmCo; type of
reflections and no marks corres-
pond to Sm,Co,, type of reflections.
Mo-Kaq.
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Fig. 3 Microstructure of Sm (Coy.e5 Clly.00 F€o.26 ZT0.02)7.1 magnet aged at 750°C. (a), (&)
sections normal to and (¢) section parallel to magnetic alignment direction
(c-axis), observed by optical microscope (a) and by SEM (&), (c).
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Fig. 4 Microstructure of Sm (Coy.5Clg.00F€0.26ZT0.02) 7.1

magnet aged at 850°C. (a), (b), (c) sections
normal to and (d) section parallel to magnetic
alignment direction (c-axis), obseved by optical
microscope (a) and by SEM (&), (¢), (d).
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Fig. 5 Microstructure of Sm (Coy.63CUs.09F€0.26Z10.02)7.1 Mmagnet
aged at 900°C. (a) section normal to and () section
parallel to magnetic alignment direction (c-axis),

observed by SEM.
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Fig. 6 Microstructural change of magnet aged at 850°C with heating,
observed by SEM. (a) 0.5 h x 1200°C. (4) 0.5 h x
1140°C — 10 h x 850°C — 400°C.
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Fig. 7 Schematic diagram showing magnetic
domain wall motion. (a) was offered
by Livingston et al® and (b)) was
proposed by present authors.

Table 2 Domain wall energies () and
domain wall thickness (&) of
1—5 and 2 —17 phases®d0,

phase (erg Tcm'z) (rfm)

SmCos 74 4.3
Sm(Coy.5:Cllg. 45)5-2 75 1.8
Sm(Cop.6:CUg.13)7.8 38 9.0
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