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Abstract

Characterization and assessment of the quality and performances of a new class of lightweight magnetic composites, containing a ferrite additive, and used in aerospace, electronic and chemical industries are discussed. 

The ferrite particles that are introduced into the composite structure induce the magnetic properties improving the interface quality. The presence of air micro bubbles in the organic matrix of composite is a major defect that has to be reduced. 

The paramagnetic properties of the oxygen molecules can control the scattering of the air micro bubbles risen in the interface. The ferrite particles interacting with oxygen molecules, play the role of a “vacuum cleaner” absorbing the bubbles placed at the interface level. Moreover, if when producing the composite, an external vibrating magnetic field is active, it is possible to obtain the scattering of the micro bubbles in the mass of the organic matrix. Therefore, it is expected an enhancement of the interface fitness. 

The study is based on SEM analysis and Iosipescu shear strength test.

SEM analysis pointed out that the presence of ferrite particles and the increase in its concentration implies the decrease in material porosity. The study of the SEM pictures showed an almost uniform distribution of the ferrite particles in the mass of the composite. However, it was observed an agglomeration tendency of the smaller particles due to its magnetic field interactions, during the polymerization process.

The presence of a vibrating magnetic field leads to a mosaic shape of the material surface end causes the rise of the clusters, which influence the mechanical behavior of the composite. An external vibrating magnetic field induces a homogenization of the composite matrix end a scattering of the air micro-bubbles from composite interface. 

Iosipescu test, performed in order to assess the mechanical properties of the composite, pointed out the increase in shear strength of the lightweight magnetic composites produced under the influence of the vibrating magnetic field. 

