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Fig. 1. SEM photograph of hollow microspheres.

Table 1. Composition and condition of cobalt electroless plating.

Composition Concentrgt'%on
and condition
Substrate Microspheres 1.0 g
Metal source CoSO; + THO 0.05 mol/l
Complexing agent Na,C,H40; - H,0 0.5 mol/]
Reducing agent NaPH,0, - H,O 0.15 mol/l
pH modifier NH,OH 10 mi
pH 85
Plating condition Temperature 75~85°C
Time 60 min
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Fig. 2. SEM morphology of cobalt plated microspheres; (a) single
plating, (b) double plating, (c) triple plating.
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Fig. 3. Material constants of silicone rubber-microspheres composites: (a) non-plated microspheres, (b) single Co-plated micospheres, (c) double

Co-plated microspheres, (d) triple Co-plated microspheres.
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Fig. 4. Reflection losses of silicone rubber-microspheres composites;
(a) single Co-plated microspheres, (b) double Co-plated microspheres,
(c) triple Co-plated microspheres.
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For th aim of lightweight microwave absorbers, conductive and magnetic microspheres are fabricated by plating of Co films on
hollow ceramic microspheres of low density. Metal plating was carried out in a two-step electroless plating process (pre-treatment of
activation and plating). Uniform coating of the film with about 2~3 um thickness was identified by SEM. High-frequency magnetic
and microwave absorbing properties were determined in the rubber composites containing the Co-coated microspheres. Due to
conductive and ferromagnetic behavior of the Co thin films, high dielectric constant and magnetic loss can be obtained in the
microwave frequencies. Due to those electromagnetic properties, high absorption rate (25dB) and thin matching thickness
(2.0~2.5 mm) are predicted in the composite layers containing the metal-coated microspheres of low density (about 0.84 g/cc) for the

electromagnetic radiation in microwave frequencies.

Key words : microwave absorbers, cobalt coating, hollow silica microspheres, electroless plating, complex permeability



