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Influence of particle size distribution on properties of polymer based magnetostrictive composites
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Abstract: To solve the conflict about the effects of particle size on magnetostrictive properties of polymer-bonded
Terfenol = D composites studied by different scholars, Terfenol — D/unsaturated polyester resin composites were
prepared with 20% volume fraction Terfenol — D powders in six particle- size ranges (30 ~53 pm, 53~ 150 pm,
150~300 pm, 300~450 pm, 450~500 pm and 30~500 pm). The static and dynamic magnetostrictive properties,
magnetomechanical coupling coefficient, Young’s modulus and compressive strength were tested. The results
indicate that the composite with particles of 53 ~ 150 pum distribution presents the largest static and dynamic
magnetostrictive properties among all the five monodispersed distribution samples. The sample with particle size in
30~500 pm shows even larger response than that with 53~150 pm particle size distribution. It indicates that the
particle size plays a double - edged sword on magnetostrictive properties of magnetostrictive composites. The
existence of the optimal particle size to prepare polymer - bonded Terfenol -D composites results from the
competition between the positive effects and negative effects of increasing the particle size.

Keywords: polymer-based magnetostrictive composites; Terfenol — D; particle size distribution; magnetostrictive
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Fig. 1 Micrograph of Terfenol = D particle produced

by ball-milling (photo taken by Duenas)
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1—Tubular container with a small pore on its bottom;

2—Liquid resin system; 3— Dropping liquid resin;

4— Container; 5— Gelled resin droplet; 6 — Gelled resin;
7—TIsolation board; 8 —Gelled resin droplet suspended in air;
9—Gelled resin line.
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Fig. 3 Gel time testing system (b) and various cases
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Fig.4 Photo of magnetostrictive composites specimen
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1—Electric coil; 2— Specimen; 3— Lower magnetic pole;
4—Hole probe; 5—Magnetometer; 6— Strain gauge;
7—Magneto flux meter; 8—Search coil; 9— Upper magnetic pole.
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Fig.5 Sketch of magnetostrictive properties testing system
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Fig. 6 Static magnetostrictive properties of specimens prepared with particles of different size distributions
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Fig. 7 Dynamic magnetostrictive properties of specimens prepared with particles of different size distributions
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