
1. Introduction

Aluminium matrix composites have been indicated 
as the materials having the large potential for innovation, 
as evidenced by increased use of these materials in sectors 
such as the aircraft or automotive industries.  One of the first 
examples of applications of aluminium matrix composite 
implemented for production was the piston with a composite 
insert reinforced with Saffil fibres, manufactured on an 
industrial scale by the squeeze casting method [1]. Since last 
10 years, only according to the data presented by Elsevier 
and Springer publishing companies, more than 500 articles 
concerning the possibility of manufacturing Al matrix 
composites obtained by casting methods are published every 
year. Manufactured on an industrial scale are composite 
elements operating under high friction loads, such as pistons, 
drums and brake discs [2]. Another field of applications of 
aluminium matrix composites is the electrical engineering 
where, above all, the dimensional stability of radiators 
working at elevated temperatures is utilised. The main 
technologies for fabrication of these materials are based 
on the powder metallurgy [3,4], porous ceramic preform 
infiltration [5,6], pressure die-casting [7] and squeeze casting 
methods [8,9]. However, the manufacturing costs, and first 
of all the costs of machining, are still indicated as important 
limitations in the implementation of composites on a wider 
scale [10-12]. 

One of the main advantages of composites is the possibility 
to obtain the appropriate material properties by forming its 
structure in the manufacturing process. The selection of the 
matrix material as well as the type, size and volume fraction 
of the reinforcing phases and the selection of technological 
parameters allow obtaining materials with properties exceeding 
those of a non-reinforced matrix material. 

The works conducted for many years at the Metal 
Composites Laboratory of the Faculty of Materials Engineering 

and Metallurgy of the Silesian University of Technology have 
resulted in the development of the suspension method, which 
allows the fabrication of composites on a semi-technical 
scale and forming products in the die-casting process under 
industrial conditions [13-15]. 

2. Suspension method for fabrication of composites

An important factor that decides about the possibility to 
produce a stable composite suspension is to provide conditions 
under which the ceramic phase will be wetted by liquid metal. 
To obtain a permanent joint at the reinforcing phase and 
matrix interface, it is required to prepare liquid alloy of the 
matrix, make a treatment of ceramic particles and provide the 
appropriate suspension homogenisation conditions.

The composite production process by the suspension 
method is realised in the autoclave furnace PTA 200/PrG with 
moving graphite stirrer system. The airtight furnace chamber 
allows the protective atmosphere to be obtained when melting 
the charge and the reduced pressure to be produced when 
homogenising the suspension.

The composite production procedure starts with refining 
and modification of chemical composition of the matrix 
liquid alloy. The refining is carried out by bubbling using 
argon, which flows through the rotating graphite stirrer 
submerged under the liquid metal level.  After removal of 
impurities that collect on the metal surface, the modifiers in 
the form of AlMg and AlSr master alloys are introduced into 
the matrix. The addition of modifiers such as magnesium and 
strontium affects not only the matrix structure in the casting, 
but also changes the properties of alloy in liquid state. The 
change in surface tension and disintegration of the oxide film 
are favourable for ceramics to be moistened by liquid metal. 
Another stage is based on the stir-casting method where on the 
spinning liquid metal surface are introduced the previously 
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