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Fabrication of the (Alnico, Sm-Co) Bonded Magnet
and its Magnetic Properties
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Abstract: In this study the (Alnico, Sm-Co) bonded magnets were fabricated by mixing the Sm-Co

added alnico alloy powders with epoxy resin and binder, appropriately. Also, the hybrid ring magnets of

(Alnico, Sm-Co)/Sr—ferrite were fabricated by coupling the Sr—ferrite composite layer with an (Alnico,

Sm-Co) magnet. The magnetic properties of (Alnico, Sm—Co) ring magnets were varied with the amount

of Sm-Co powders. The addition of Sm-Co powders increased a remanent induction(B;) and coercive

force(gHc), while decreasing a surface flux density and repulsive distance. The surface flux density and

repulsive distance for the (Alnico, Sm—Co) ring magnet increased with a magnetizing voltage up to about

160 V and reached an apparent saturation point. Also, the measurements of temperature and moisture

characteristics showed that the surface flux densities of N-S poles and repulsive distance decreased a

little within 4% after 10 days passed.
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Sm-Co powders (100 pm)
5~30wt%

Alnico Powders (200 um)

Mixing with Binder (Epoxy, Hardener), 4wt%
Dissolved in Acetone

‘ Dry:ng ‘

\ Crushing a:1d Milling |
T

‘ Sieving ‘

‘ Pressing, 1!20 kg/cm? ‘
1

\ Curing. 170 TC. 30 min \

Fig. 1. Schematic diagram for the processing of (Alnico,
Sm-Co) ring magnets.
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Fig. 2. The measuring apparatus of air gap with
respect to the magnetizing voltage.

15 mm
<~ Sm-Co
25mm (Alnico, Sm-Co)
T
@ - (Aiico,5m-Co)
Ring Magnet <— Sr-ferrite layer
M S S N

(Alnico, Sm-Co)/Sr-ferrite

Fig. 3. Schematic diagram of the (Alnico, Sm-Co) ring
magnet.
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Table 1. Chemical composition of the Alnico 8 alloy.

Composition Co Ni Al Ti Cu Fe

Alnico 8 39 13 7.6 75 26 | bal

o Sr-ferrite
S layer

(Alnico,
Sm-Co)
layer

Fig. 4. (a) Photograph of the (Alnico, Sm-Co)/Sr—ferrite
and (b) SEM micrograph of
section.Chemical composition of the Alnico 8 alloy.
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Fig. 5. Demagnetization curves of the (Alnico, Sm-Co)
ring magnet: samples prepared with (a) Alnico powders

only, and (b) (Alnico+bwt% Sm-Co) powders.
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Fig. 6. Variations of the remanent induction (Br) and
coercive force (BHc) as an amount of Sm-Co for the
(Alnico, Sm-Co) ring magnet.
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Fig. 8. Variation of the
magnetizing voltage for samples prepared with different

repulsive distance as a

amounts of Sm-Co.
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Fig. 9. Variations of the surface flux densities (N and S
poles) as an spending time at the temperature, 80°C and
moisture, 80% for the ring magnet prepared with

powders of Alnicotb wt% Sm-Co.
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Fig. 11. Demagnetization curves of the (Alnico,
Sm-Co)/ Sr—ferrite hybrid ring magnet: samples
prepared with (a) Alnico powders only, and (b)
(Alnico+5wt% Sm-Co) powders.
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Fig. 13. Variations of the surface flux densities (N and
S poles) as a magnetizing voltage for the (Alnico,
Sm-Co)/Sr—ferrite ring magnets prepared with different
amounts of Sm—Co.
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