








A R C H I V E S  o f  F O U N D R Y  E N G I N E E R I N G  V o l u m e  1 6 ,  I s s u e  4 / 2 0 1 6 ,  2 0 1 - 2 0 7  205 

and an oxide layer present on the surface of metal. More detailed 
analysis suggests that stronger porcelain-metal bond can be 
obtained in an atmosphere saturated with oxygen [15]. Van der 
Waals forces of attraction are another factor contributing to a 
strong bond produced between the porcelain and metal. The bond 
formed between these two materials, mainly of an adhesive 
nature, is so strong that the destruction or breaking off is to be 
expected rather in the porcelain and not in the porcelain-metal 
joint. 
A comparison of the surface cast and sintered by SLM 
demonstrated a better finish of the cast surface, but after sand 
blasting the surface of the sinter has become more homogeneous 
(Fig.6.). It seems, however, that this condition may be due to 
abrasion or deformation and flattening of small bumps in the 

surface of the sintered product (Fig. 7). In microscale, the 
difference in the quality of both surfaces is clearly visible in the 
section of casting and sinter (Fig. 8). More detailed examinations 
also reveal the presence of defects typical of products made by 
these techniques. Castings are commonly observed to suffer from 
the microporosity or shrinkage porosity defects appearing in the 
hot spots. These defects do not occur in the SLM sinters. In 
sinters, only small isolated pores are observed, which do not 
deteriorate the quality of the manufactured product, indicating 
rather a high accuracy of the layer-by-layer fusion of the 
powdered alloy. This creates a homogeneous structure 
characterized by very high accuracy and high mechanical strength 
(Figs.8c and 9). 
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Fig. 6. View of the metal cap surface in the place of roughness measurement;  

a) investment casting, b) SLM sinter 
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Fig. 7. View of the (a) surface and (b) cross section through the edge of SLM sinter 

 
 
 
 
 






