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inclusions. After a certain time, which is dependent on the amount 
of inclusions present in the liquid melt are coagulated on the 
surface of the filter and form a so-called filtration cake, which 
causes partial flow blocking. As a result of the accumulation of 
inclusions and expansion of the filtration cake the flow of liquid 
metal through the filter is blocked [4]. The additional effect of the 
liquid flow through the filter is the calming of the melt flow. In 
Figure 1 there is a diagram of filtration process [5]. 

 

 
Fig. 1. An example of filtration process, the filtration cake 

formation and calming of the flow [5] 
 
 

2. Foundry trials 
 

The following studies have been performed on a series of 
ceramic-carbon bonded foam filters with different chemical 
compositions. Analysed suspensions and ceramic slurries are part 
of an ongoing research project so in the article there will not be 
provided a full chemical composition. After the analysis of 
physicochemical and rheological properties of the suspensions the 
batch of foam filters was prepared for trials in the foundry 
conditions. In the pouring trials the foam filters was evaluated of 
their resistance to thermal shock and impact strength of flowing 
liquid metal. Trials were conducted with steel alloy with 1600 oC 
pouring temperature. The 50 kg in the first trial and in the second 
trial 100 kg of liquid metal was poured. In Figure 2 the test molds 
with ceramic-carbon foam filters are presented. 
 

 
Fig. 2. Prepared molds for pouring trials, CAD model  

with marked filter nest 
 
Conducted trials allowed determining the actual strength of 

the filter. The shock caused by a sudden increase of temperature 
and the strength of the impact of the liquid metal front where 
tested. The Figure 3 presents the pouring trials of molds after 
pouring with the results of conducted trials. 
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Fig. 3. Pouring trials, a) mold with filter, b) damaged filter 

 
 

2.1. Computer tomography and measurements 
 

During the manufacturing process of ceramic-carbon bonded 
filters polyurethane foam is used as a base structure and covered 
with suspensions such as SiO2, SiC, Carbore resins etc., which is 
later drained from excess of ceramic material and subjected to 
pyrolysis [6].  During the process ceramic material is heated, 
hardened and polyurethane skeleton is burned out leaving a void 
in the filters structure branches. Analysis performed by CT scan 
[7,8,9] allows the assessment of the thickness of the layer which 
was formed in the process of covering with ceramic slurry and 
size of the void left by the skeleton of polyurethane foam. The CT 
reconstruction of two filters named A and Z made from new 
ceramic-carbon material was compared to commercially available 
filter. Processing of STL file with the measurements of  
a thickness of selected branches is shown in Figure 4. 

 

 
Fig. 4. The specified thickness of selected branch of foam filter A 

and the remains of the polyurethane skeleton 
 

These measurements were made for filters A, Z and 
commercial filter. The Table 1 and 2 summarizes the results of 
thickness measurements. Summary of the results should be 
considered as approximate estimation of the repeatability of 
branch thickness of the filter. Due to the lack of symmetry the 
direct measurements of filters branches are not possible. This 
assessment allows you to compare their thickness in relation to 
the quality of coverage. 
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