








27TH DAAAM INTERNATIONAL SYMPOSIUM ON INTELLIGENT MANUFACTURING AND AUTOMATION 
 

 
 

 
 

Fig. 3. Total reliability of redesigned hydraulic system in [4] 

 
Even so, system was still failing every 2 hours due to overheating. While monitoring the system it was noticed that the 
biggest problem was oscilations in pressure and flow and they were the main cause of temperature rise and overheating. 
Investigation showed that it was problem in hydraulic system design. Axial piston pump is replaced with gear pump with 
frequency regulation, proportional valve is replaced with internal pressure relief valve, while proportional distributing 
valve was substituted with electro-hydraulic valve. Newly designed system compared to original system showed 17,43% 
reliability gain, while mean operational time for the system was Top =5811,99 h, i.e. increase of 156%.  
 The authors of this paper investigated further and came with a conclusion that it is possible to higher the effectivness 
of the system even more but at the higher cost and energy consumption. This can be done by proposing new design of a 
system but insted of two main pumps in extruder facility only one pump with higher capacity and power will be used in 
the system as a main and the other will be there as a passive element, i.e. if main one fails. 
 

3. Newly proposed hydraulic system with higher reliability 

 
Basic idea and goal was to higher the effectiveness of the hydraulic system without adding new elements which can 

affect reliability overall. New model is represented in figure 4. Based on the model given in figure 4. it is obvious that 
some components are replaced and others separated from the system. These components were mainly in extrusion sub-
system: the axial piston pumps (3.1)(3.2) have been replaced with gear pumps (29.1)(29.2) with frequency regulator. 
Proportional valves (14.1)(14.2) had been replaced with electro-hydraulic distribution valve (31.1)(31.2), while electro-
hydraulic valves (26) had been removed from the system. Notice that extruder facility is now driven by main gear pump 
(29.1) instead of both working separately. The idea was to use gear pump (29.1) as a main pump while the other gear 
pump (29.2) will work as a passive component to higher the reliability rate of the system as a whole, since the effectiveness 
of the extruder sub-system was the lowest. 

 
 

Fig. 4. New block diagram concept of improved hydraulic system 
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