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also investigated. The cores after 24 hours of hardening in the air 
were dried at a temperature of 50oC to obtain their constant mass. 

 
 

3. Analysis of the results 
 
 The determination of the influence of the adsorbed moisture 
on the amount of emitted gases was the purpose of the performed 
investigations of the gas volumetric emission from surface layers. 
The test casting is shown in Fig. 3. 
  

   
Fig. 3. Appearance of: a – test casting, b – test casting section  

 
From the point of view of the casting defects occurrence the 

total amount of emitted gases is essential. The applied 
investigation method allows to determine the specific gas 
volumetric emission, it means related to 1% of a binder in the 
moulding sand, as a function of time and temperature. 
The obtained results for three moulding sands with binders are 
presented in Figures 4 – 9. It is clearly seen, that moist cores - due 
to water vapour particles adsorbed from surroundings - are 
characterised by an increased emission of gases. The moisture 
excess in moulding sands increases the gas volumetric emission 
by approximately 0.2 cm3 for each g of the moulding sand, 
in relation to the binder amount. In the case of high-dimensional 
moulds of expanded work surfaces these are essential values. 
What’s more, the largest amount of gases emits during the first 
app. 100 seconds from the start of the mould pouring with liquid 
metal. This corresponds to the period during which metal was not 
fully solidified. Thus, the gases emission occurs at temperatures 
being above the solidus temperature.  

Regardless the conditions of the cores storage (dried 
or moistened cores) the moulding sand with alkyd resin is 
characterised by the highest gas volumetric emission, while the 
moulding sand with hydrated sodium silicate (water glass) is 
characterised by the lowest emission. The cores storage under 
humid air conditions, causing the moisture sorption into their 
surface layers, strengthens only this effect.   

Simultaneously, it should be taken into account that moisture 
contained in surface layers causes the pressure increase of emitted 
gases and their partial escape is seen during the mould pouring 
through the sprue. 

 

 
Fig. 4. Volume of gases emitted from the dried and moistened 

core when the furan mould was poured with Al-Si alloy  
 

 
Fig. 5. Volume of gases emitted from the dried and moistened 

core related to the instantaneous metal temperature 
 

 
Fig. 6. Volume of gases emitted from the dried and moistened 

core when the alkyd mould was poured with Al-Si alloy  
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