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Abstract 
 
In current casting technology of cored, thin walled castings, the modifying coating is applied on the surface of wax pattern and, after the 
removal of the wax, is transferred to inner mould surface. This way the modification leading to grain refinement occur on the surface of 
the casting. In thin walled castings the modification effect can also be seen on the other (external) side of the casting. Proper reproduction 
of details in thin walled castings require high pouring temperature which intensify the chemical reactions on the mould – molten metal 
interface. This may lead to degradation of the surface of the castings. The core modification process is thought to circumvent this problem. 
The modifying coating is applied to the surface of the core. The degradation of internal surface of the casting is less relevant. The most 
important factor in this technology is “trough” modification – obtaining fine grained structure on the surface opposite to the surface 
reproduced by the core. 
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1. Introduction 
 

In recent years jet engine construction require the use of 
hollow turbine blades for better cooling capabilities and lower 
weight of the engine. In those blades the wall thickness is very 
low. To obtain the macrostructure refinement and equiaxed 
grains, the surface modification treatment is used. This consists 
of applying the modifying coating to the surface of the mould 
cavity. Modifying coating contains 5% cobalt aluminate. 
Because of very thin walls (about 1 mm) the pouring 
temperature must be respectively high. This can cause increased 
reaction between mould wall materials and molten alloy, which 
leads to lower surface quality of castings. Results of the 
investigations of this phenomena are presented in papers [1-4]. 
Recently the authors of this work undertake the research on the 
modification of the thin walled castings from the core surface. 

In this case the decreased surface quality is less relevant. The 
most important factor in this technology is the “trough” 
modification – obtaining the modification effect on the surface 
opposite to the surface reproduced by the core. During 
preliminary studies it was found that it is possible. Modification 
effect is particularly prominent in thin-walled castings.  

 
 

2. Materials and methods  
of investigation 
 

To construct the ceramic mould the core of turbine blade 
castings and parts of other ceramic moulds manufactured by the 
lost-wax process were used. 

First the side walls of the mould were prepared. For this 
purpose about 10 layers of ceramic coating was applied to both 
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