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Abstract 
 
The presented work describes the results of examination of the mechanical properties of castings made either of AlSi9Mg alloy matrix 
composite reinforced with short carbon fibre or of the pure AlSi9Mg alloy. The tensile strength, the yield strength, Young’s modulus, and 
the unit elongation were examined both for initial castings and for castings made of the remelted composite or AlSi9Mg alloy. After 
preparing metallographic specimens, the structure of the remelted materials was assessed. A few non-metallic inclusions were observed in 
the structure of the remelted composite, not occurring in the initial castings. Mechanical testing revealed that all the examined properties of 
the initial composite material exceed those of the non-reinforced matrix. A decrease in mechanical properties was stated both for the metal 
matrix and for the composite after the remelting process, but this decrease was so slight that it either does not preclude them from further 
use or does not restrict the range of their application. 
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1. Introduction 
 
The term ‘recycling’ denotes the recovery of the material 

consisting in the processing of substances or materials contained 
in the production wastes in order to obtain a substance or material 
which can be used again for its original purpose or find another 
application [1, 2]. The recycling of materials should be carried out 
as close as possible to the place where the waste material is 
generated, so that the reuse of wastes would be the most efficient. 
Foundries can be regarded as examples of such highly efficient 
reuse of metal scrap. The types of wastes generated by the 
foundry industry demand for various recycling methods: the 
material recycling can include the use of metal scrap as a valuable 
charge material or the reclamation of the spent moulding sands, 
the product recycling can be realised by repairing of the defected 

castings, and the energetic recycling concerns the use of 
combustible gases emitted in the production process [3]. The 
scrap consisting of composite waste is even a greater problem. In 
general, this material can only be remelted. There is a multiplicity 
of factors which influence the quality of composites after being 
remelted, e.g. the duration and the temperature of melting, the 
duration and the velocity of mixing, melting losses of individual 
elements, reactions proceeding at the metal/ceramics interfaces, 
changes in surface tension and interfacial tension in adhesive 
bonds, the sedimentation or the flowing up of the particles. 
Depending on the type of bonding between the reinforcement and 
the metal matrix, the transition layer often grows or fades out 
during the remelting. The reported scientific data state that the 
composite properties after remelting are lower than those before 
the process [4, 5]. The recycling process includes not only the 
remelting of composite scrap, but also the recovery of materials. 
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regions could exhibit the weakened bonding between the fibre and 
the matrix, however this influence should also affect other 
mechanical properties of the composite. Such clusters were not 
found after remelting, so that they were probably scattered during 
the repeated mixing of the suspension. 

 
 

4. Conclusion 
 
The performed investigations showed that the remelted 

AlSi9Mg alloy matrix composite reinforced with carbon fibre 
exhibits the reinforcement arrangement similar to that observed in 
the initial composite. Although a few non-metallic inclusions 
were found in the microstructure of the remelted composite, they 
did not preclude further application of the material. The structure 
of the remelted pure matrix alloy also remained free of such 
defects as inclusions or porosity. 

The results of examinations indicate that both the castings 
produced of the remelted AlSi9Mg alloy and the ones made of 
AlSi9Mg alloy matrix composite containing 10% of carbon fibre 
in general retain the strength and the plastic properties similar to 
the initial castings. The decrease in properties, though observed, is 
so slight that it either does not preclude them from further use or 
does not restrict the range of their application. 

The performed investigations prove also that the reuse of the 
waste composite materials as charge material for the further 
production of composite castings is quite reasonable. The castings 
produced of the remelted composite waste exhibit the regular 
structure, not diverging from the structure of initial composite. 
The quantity of impurities in the alloy did not rise to the large 
extent. 

The results of examination did not confirm the fact of the 
decrease in properties of composite after its remelting. They prove 
that the properly chosen technology of the initial composite 
production, as well as the carefully carried out remelting and 
casting processes, allow to retain the satisfactory level of 
composite properties. 

It can therefore be considered that the remelting of composite 
waste opens the encouraging perspective for the difficult problem 
of recycling of composite materials, the more that the attempts of 
their recycling consisting in the separation of composite 
components and the recovery of the matrix alloy so far have not 
been very effective.  
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