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2. Methods and results 
 

On the basis of the preliminary analyzes undertaken, a split 
casting mold for casting copper alloy was designed in the 
SolidWorks environment (Fig. 1).  
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Fig. 1. Casting model prepared in the Solidworks program (a) and 

split mold (b, c) 
 

 
Fig. 2. Model printed on a 3D printer 

 
The printed model is shown in Fig. 2. Casting molds for 

making a comparison, were prepared from zp151 material with a 
zb63 binder which were printed on the 3DSYSTEMS ProJet 660 
PRO machine device. The machine is shown in Fig. 3. Prepared 
and printed molds for casting zinc and aluminum alloys are shown 
in Fig. 4. 

 
Fig. 3. 3DSYSTEMS ProJet 660 PRO printer 

 
CuSn10Pb10 alloy and ZnAl5 zinc alloy are used for casting a 

CuZn37 copper alloy. The primary chemical composition and 
temperature of casting alloy is contained in Tab. 1. 
 
Table 1. 
The basic composition of the alloy and the casting temperature 

Designation Primary composition of alloys Casting 
temp. 

% º C 
CuZn37 Cu 63, Zn 37 1050 

CuSn10Pb10 Cu80, Sn10, Pb10 950 
ZnAl5 Zn 95, Al 4, Cu 1 420 
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Fig. 4. Casting molds made in RP technology: a) split mold,  
b) components of split mold 

 
After analyzing the obtained test results in the form of gravity 

casting and the possibility of using the model in the manufacture 
of prototype casting, subsequent molds were prepared, taking into 
account the technological and machining allowances in 
accordance with (Fig. 4.) from zp 151 powder with the zb63 
binder. No account was taken of the inlet tank made as an 
additional element in Fig. 4. 

The casting process was carried out using Nautilus T vacuum 
- pressure casting. This device allows vacuum - pressure casting 
with a split melting pot and has integrated cooling. Casting is 
conducted here manually (no pyrometer), following the visual 
inspection of the molten metal alloy. Commencement of casting 
occurs by pressing the corresponding button. Under the settings 
option, the appropriate program for casting can be selected. There 
is the possibility of entering your own program for casting. All 
available programs are described in the device manual [10]. 
Casting molds must be pre-prepared and basked in an induction 
furnace to the desired temperature. After visual inspection and 
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