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On the contrary, its meaning is growing and it is still important 
and stable element of the economic development.  

A demand for elements not undergoing damages, as a result of 
grinding, grows by the year. The abrasive wear is understood as 
undesired changes of dimensions of machines and devices 
elements being the effects of: micromachining, micro crushing, 
grooving, scratching or spalling. The wearing process of 
functional objects depends mainly on particle dimensions, their 
velocity, striking energy, pressure and density [2].  

Out of abrasion resistant casting alloys some grades of cast 
irons and cast steels can be singled out [3,4]. However, on 
account of a constant tendency to lowering production costs 
related to replacements of elements of machines and devices, new 
solutions are searched for. To this end, more and more often 
functional elements are designed. 

An wear process of elements occurs first of all on work 
surfaces, which inclines to designing locally reinforced castings. 
Producing an element on the base of only one material causes 
obtaining the same properties in the whole casting volume. In that 
case joining two materials of different properties, seems to be a 
positive solution. The first one, constituting the core, should 
warrant obtaining the large plasticity and ability to transfer 
dynamic loads. The second, being the work surface, should be 
increasing the wear resistance [5]. Achieving the described above 
correlation between a high hardness of the work area and the core 
plasticity can be obtained by: performing heat treatment, applying 
hard-facing or alloying, as well as by producing locally reinforced 
in casting [6-8].  

In forming composite zones in castings the ex situ [9,10] and 
in situ [11-14] methods can be applied. A reinforcing phase in 
case of in situ method is formed directly during the metallurgical 
process. This process is based on chemical reactions occurring 
between substrates of the ceramic phase, which are placed in a 
casting mould cavity. The synthesis reaction is initiated by energy 
supplied in a thermal way by a liquid casting alloy. This method 
constitutes a modification of the classic SHS method applied in 
the powder metallurgy [15,16]. 

The methods of obtaining in situ cast composites and castings 
locally reinforced by hard ceramic phases will be presented in this 
paper.  
 
 

2. Methods of obtaining in situ 
composites in castings 
 

Methods of obtaining composites in situ in castings enable 
designing of castings strengthened on surfaces, in zones or within 
the whole volume. They allow obtaining products joining 
properties of the selected casting alloy with highly abrasion 
resistant ceramic phases of TiC type. Due to such solution, it is 
possible to design elements of machines and devices - operating 
under conditions of high abrasive wear - reinforced, either locally 
or in the whole volume, by the selected ceramic phase. An 
advantage of the described method is limiting the production costs 
resulting from an application of a few technologies in order to 
obtain the product, e.g. sinters soldering in, or hard-facing of 
semi-finished products.  

Depending on operating conditions of the given structural 
detail and its wearing intensity there is a possibility of formation 
in castings three composite forms.  

The process of the in situ formation in the casting the 
composite layer 1D, is presented in Figure 1. This process is 
based on covering the mould cavity by emulsion (suspension) 
containing substrates needed for the singled out ceramic phase 
formation. Obtaining the layer of a thickness up to 2 mm and the 
reinforcing phase volume fraction up to 50%, is possible. This 
warrants obtaining the hardness of the casting surface at the level 
of 1000 HV and a high abrasion resistance [17-20].  

 

 
Fig. 1. Schematic presentation of the formation of the composite 

layer 1D in situ in the casting 
 

Figure 2 presents the process of producing in situ in the 
casting the composite zone 2D. It allows local reinforcing of the 
selected work surface of the casting, based on the work conditions 
analysis and the maximum wear areas. There is a possibility of 
controlling the ceramic phase fraction, which can constitute even 
90 %. The obtained hardness can reach 1500 HV30 [5].  
 

 
Fig. 2. Schematic presentation of the process of the composite 

zone  2D formation in situ in the casting 
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