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Multi-pole anisotropic Sr—ferrite sintered magnets fabricated by
powder injection molding
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Abstract

Multi-pole anisotropic Sr-ferrite sintered magnets has been studied by powder injection molding under
applied magnetic field The orientation of anisotropic Sr-ferrite powders higher than 80% during
injection molding is achieved at the following conditions; apparent viscosity lower then 2500 poise in
1000 sec”’ shear rate and applied magnetic field higher then 4 kOe. For the high fluidity and strength
of injection molded compact, and the effective binder removal without defects during solvent extraction
and thermal debinding, the optimum multi-binder composition is paraffin wax(PW)/carnauba
wax(CW)/HDPE = 50/25/25 wt%. The rate of binder removal is proportional to the mean particle size
of Sr-ferrite powders whereas it is inversely proportional to the content of Sr-ferrite powders and the
sample thickness. The high magnetic properties of Sr-ferrite sintered magnets are; 3.8 kG of remanent
flux density, 3.4 kOe of intrinsic coercivity, and 1.2 kG of surface flux density (1-mm-thick) in the
direction of applied magnetic field.
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Table 1. Properties of binders and solvent.

PW | CW |HDPE | Heptane
M.P. (T) 52 87 132 -90.7
4Hm (J/2) 142 207 200 -
Density (g/cm®) || 0.902 | 0.970 | 0.964 | 0.684
MW. (g) 361 1400 1200000 100.2
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Fig. 1. Orientation of Sr-ferrite powders as fun-

ctions of applied magnetic field and
apparent viscosity.

3. 8% ¥ 12F

31 43 3 AEAFA A4ET B3

449 Sr-dgo]E AJETE FAAT A
& #7) BEd cF %“i}"i gt 1}5}%4]*"‘
& zton, J4EANGE ed AFdEEY cF
A7td AR HFo= 'ﬂlf%*?}ﬂz} gop? 121
ng PUAEAYEAY Aris4e AE4ETAHA
A GBANZ WFe] B o'W Sr-dHlE
Agguel wagAel H@c. ELAZHYAN 4
3 nEH OF o)PA Sr-HelE 2FANE
Azs7l AT AFA71 7 A7 g
Tol & Sr-#EtolE APYELS Y WAE
Aate Aol TR

a9 18 A F AREAYA ARAVIAS 2R
Az e oA Sr-HEolE AHEY ¥

F3e JeEt A% F ASEEA o8 Sr-
delel AQET WP ANF A7AZY
A7l vastgon, AJEL/AYA EHEY
549 A=Y ZRr|AEdE wndHsic. £
AEEAY BRIFEE Sr-AE AYEL4
& wet e, AeHILETL FUHSE
Zas, Agste A 2EAe 244 o
AstalAch Sr-dgtelE APEES HE A& S

- 28b -



100 v f? £ 7—
L - ]
80 |- E
2
= 60 4
K=
8
% 40 heptane temp.: 60°C |
o sample: 8-mm-thick
2 —O— PW (20 wt%)
20 —8— PW (30 wt%)
—O— PW (40 wt%)
i —B— PW (50 wt%)
0- 1 ] J L .
0

60 120 180 240 300
Extraction time (min)

a9 2. PWe #7tFe] @& n-¥eol oF PWY
£uiFEE.

Fig. 2. Solvent extraction of PW by n-heptane
at different PW contents.
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Fig. 4. Magnetic properties of Sr—ferrites as a
function of sintering temperature.
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