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discontinuity listed above resulting from different mechanisms 
influence:  

a - shrinkage porosity (Fig. 1) induced by density increase 
(Fig. 2) occurring during the transition from the liquid to the solid 
state. Depending on the size of occurring porosity it can be 
macroporosity passing smoothly into the microporosity. 

In gravity casting this type of porosity relates in particular to 
the casting solidification morphology viewed as an entire, and 
more specifically to the potency of the so-called feeding path, that 
is, with the ability to metal flow in the places where there is a 
shortage at the moment of the liquid metal. The extreme of this 
movement comes from the feeders. It can be distinguished mass 
flow and complementary the capillary flow (interdendritical) in 
the final phase of feeding [9]. In the case of HPDC this 
mechanism of casting’s hot spots feeding takes place in a very 
short time, being assisted by pressure in the third phase of 
machine cycle. 

 

 
Fig. 1. SEM micrographs of shrinkage porosity (Al-Si-Cu), The 
dendrite tips are visible what confirms the shrinkage origin of 

porosity [7] 

 
Fig. 2. The curves representing the phenomena of porosity 

formation: a) shrinkage for AlSi9Cu3 [10] b) hydrogen solubility 
curve for aluminum (Sievert diagram) and for ferrous 

comparatively [11] 

b - gas porosity - hydrogen (Fig. 3) is formed during the 
solidification process, when hydrogen (look Fig.2b) atomically 
dissolved in the liquid melt is moved to the solidification front, 
what increases its concentration in the liquid (increase of 
concentration in the liquid phase) till they reached of solubility 
limit so as to proceed the conditions for nucleation and growth of 
gas pores. This pore may also increase in shrinkage microporosity 
at the base of dendrites branches (the minimum hydrogen partial 
pressure) due to desorption of hydrogen in such voids (look 
Fig.3b). Both the first and second pore formation phenomenon 
causes a decrease in the hydrogen concentration of the remaining 
volume of crystallizing liquid. 

Observing the image of the pores in the cross-section of the 
sample (metallographic specimen) it is not always easy to predict 
which mechanism initiated its creation (which was the dominant). 
However, there are some symptoms that enable an experienced 
observer to indicate the predominance of one mechanism over the 
other. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. SEM micrographs: a) gas porosity, plain bubble surface 
b) mixed shrinkage + gas porosity 

 
In the case of HPDC beyond described above mechanisms of 

porosity formation (shrinkage, gas-hydrogen) should be 
mentioned the air/gas entrapment filling the pressure mould cavity 
before the injection process. By some authors the gas pores from 
that source prevail and the mechanism of their formation plays a 
leading role in relation to the mechanism responsible for 
„hydrogen” pores [12,13]. This phenomenon occurs during the 
dynamic process of filling the pressure mould cavity and by the 
result of a free surface development of a liquid alloy stream face, 
starting from the surface profile in the shot sleeve of the machine 
through particular stages of the stream (streams) forming face 
until the complete filling of the cavity, which is signaled by the 
presence of a liquid alloy in the venting system (so-called vents). 

In such cases it must be analyzed the flow stream (streams) 
during the injection and the entrapment way of the air/gas in the 
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