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Experimental study of the effect of Fe,Os ferrite particles on the electrical and
mechanical properties of polymer-based composite radar absorber in the x-band
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Abstract

The increasing demand for electromagnetic wave applications in complex industrial networks, modern
communications, and advanced military and civilian radar systems has created a need for electromagnetic
absorbing materials with broad performance, high mechanical strength, and suitability for aerospace
structures. This study investigates the effect of Fe.Os powder filler on the mechanical and electrical
properties of epoxy/Fe.Os composites. Samples containing different Fe.Os weight percentages were
fabricated to determine the optimum composition. Tensile and three-point bending tests evaluated the
mechanical properties, while dielectric constant measurements assessed the electrical performance. The
properties of the composites were compared with those of pure epoxy resin. The maximum reflection losses
for pure epoxy, 37.5 wt% Fe:0s, and 75 wt% Fe.0s were —1.9, 7.0, and —8.1 dB, respectively. Their
maximum tensile strengths were 30, 26, and 23 MPa, while maximum flexural strengths were 82.7, 71.9,
and 68.5 MPa, respectively. The results show that Fe.Os filler significantly improved electromagnetic
performance but reduced the mechanical strength of the epoxy composites.

Keywords: Electromagnetic waves; electrical properties; Fe-Os powder; mechanical properties; polymer
composite.
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