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ABSTRACT: The effect of additives on the orientation of magnetic Sr-ferrite powders has
been studied during powder injection molding under applied magnetic field for fabricating
multi-pole anisotropic sintered Sr-ferrite magnets. The orientation of the Sr-ferrite powders
depends sensitively on the fluidity of powder-binder mixture, related to the binder additives
and the injection molding temperature, and the magnetic field intensity. The orientation of
Sr-ferrite powders is good for the compacts with stearic acid added in the binder system of
paraffin wax/carnauba wax/HDPE, but it is poor for the compacts with silane coupling agent
added. The orientation of Sr-ferrites higher than 80% is achieved at the following useful con-
ditions; apparent viscosity lower than 2500 poise in 1000 sec™! shear rate and applied magnetic
field higher than 4 kQe.

Keywords: powder injection molding, orientation of Sr-ferrites, fluidity, stearic acid, coupling
agent.
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Table 1. The Properties of Binders and Additives

PW CW HDPE SA CA
melting point (°'C) 52 87 132 64~70 liquid
heat of fusion (J/g) 142 207 200 - -
density (g/cm®, 25°C) 0902 0970 0964 0.847 0.946
molecular weight (g) 360 1400 40000° 284 221

% The number of average molecular weight.
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Figure 1. SEM micrograph of anisotropic magnetic
Sr-ferrite powders.
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Figure 2. Orientation of Sr-ferrite powders as a func-
tion of magnetic field at several molding temperatures
in the powder injection molded compacts without
additive.
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Figure 3. Apparent viscosity of powder injection
molded compacts as a function of injection molding
temperature with different binder additives.
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Figure 4. Orientation of Sr-ferrite powders as a func-
tipn of applied magnetic field in the powder injection
molded compacts with different binder additives.
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Figure 5. SEM micrographs of the fractured surface
of powder injection molded compacts with different
binder additives; (a) non-additive, (b) stearic acid, and
(c) coupling agent.
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Figure 6. Orientation of Sr-ferrite powders as a func-
tion of apparent viscosity at several applied magnetic
fields in the powder injection molded compacts with
different binder additives (Ml: 1kOe, [O: 2kOe, O:
4kQe, O: 8kOe).
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