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Abstract 
Modern machinery and equipment manufacturers incorporate advanced technology into their 
products. This is especially true for those applications where an electro-hydraulic supply 
system is used, e.g. on tool and metal shaping/forming machines. Such machines represent a 
complex and multitechnological mechatronic system, and should be first modelled and 
simulated, especially in respect of dynamic behaviour. 
      This paper presents a theoretical analysis of an energy-saving and cost-effective electro-
hydraulic supply system on a hydraulic press-brake, used within the automotive industry. It 
emphasises the designing an adequate mathematical-simulation model, to serve as the basis 
for decisions concerning the used supply system’s dynamic.
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1. INTRODUCTION 
 
Reductions in energy consumption and noise reduction regarding drive systems, as well as 
cost-effectiveness, are increasingly important factors in modern machinery design. All of the 
above requirements are especially important for machines equipped with hydraulic supply and 
drive systems. Only the principle of volumetrically-controlled hydraulic energy (variable 
supply systems e.g. with the use of variable pumps), has proved satisfactory for the above 
requirements. In this regard, electro-hydraulic solutions in particular, make it possible to use 
all the advantages of modern electrical signal transmission and controller designs. 
      Such variable supply systems can be, in principle, controlled hydraulically or electrically. 
Constant-speed induction motors in combination with a variable displacement volume pump 
are commonly used solutions, in order to control flow, or consequently, the pressure of the 
medium. The second concept, for the same purpose, representing the application of a constant 
displacement volume pump in combination with variable rotational speed motors, has recently 
gained significance in praxis due to its attractive price. Such systems provide several 
advantages such as economical use of energy, user-friendly process control, and ease of 
maintenance, when compared to hydraulic-mechanical solutions. 
      In particular, electro hydraulic variable-speed constant pumps have recently been the 
object of some fundamental research work (see e.g. [1-3]), and work describing early 
applications of novel control principles (e.g. for use in Plastic Injection Moulding Machines 
[4-5]). The speed-controlled pump drive concept is still an attractive subject for detailed 
research [6-8]. 
      In such solutions, the implementation of electric, electronic, electrical sensor and modern 
actuator technologies is very important for the evolution of intelligent electro-hydraulic 
systems. Such systems provide several advantages such as economical use of energy, user-
friendly process control and ease of maintenance, compared to the hydraulic-mechanical 
solutions. However, from the designer’s point of view they are more demanding. 
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6. CONCLUSION 
 
The presented work dealt with the modelling and simulation of a modern controlled-hydraulic 
supply system, where the control of flow or pressure (also control of power) is achieved using 
a constant pump, in combination with a speed-controlled induction motor. The suggested 
drive concept was applied in a press-brake. 
      The discussed system represents an example of a multitechnological mechatronic system, 
where different technologies met together: electrical, electronic, sensor technology, control 
technology in combination with hydraulic drive technology with all its specific 
characteristics. The modelling of such systems leads to a very complex mathematical and 
simulation model, which must be suitable for engineering use, to assume the use of available 
software and, of course, provide enough details about what occurs in any part of the system 
and with the system as a whole.
      The results, obtained from a computational model of the entire system showed that the 
suggested selection of drive components was appropriate for a new drive-design. The 
experimental results confirmed the findings obtained by the developed mathematical model. 
So the presented theoretical and experimental study can serve as a fundamental analysis for 
the implementation of supply systems with speed-controlled induction motors, in the field of 
metal forming and similar machines equipped with hydraulic supply system. 
 
REFERENCES 
 
[1] Rühlicke, I. (1997). Elektrohydraulische Antriebssysteme mit drehzahlveränderbarer Pumpe 

(Eng.: Elctrohydraulic drive systems with speed controlled Pumps), Dissertation, TU Dresden 
[2] Neubert, T. (2002). Untersuchungen von drehzahlveraenderbaren Pumpen (Eng.: Research of 

speed controlled pumps), Dissertation, TU Dresden 
[3] Kastrevc, M. (2003). Analysis of dynamic of drive concept using induction electromotor and 

hydraulic gear pump, Dissertation, Univ. of Maribor 
rd[4] Helbig, A. (2002). Injection Molding Machine with Electric-Hydrostatic Drives, 3  International 

Fluid Power Colloquium Aachen, Vol. I, 67-81 
th[5] Helduser, S. (2003). Improved Energy Efficiency in Plastic Injection Molding Machines, 8  

Scandinavian International Conference on Fluid Power, SICFP'03, Tampere, Finland 
[6] Lovrec, D.; Ulaga, S. (2007). Pressure control in hydraulic systems with variable or constant 

pumps?, Experimental Techniques, Vol. 31, No. 2, 33-41, doi:10.1111/j.1747-1567.2007.00146.x 
th[7] Bonefeld, R.; Lebert, C. (2008). Adaptive pressure control using variable speed pump; 6  

International Fluid Power Conference, Dresden, Workshop Proceedings, 151-164 
[8] Ristic, M. (2008). Conversant technology – New key aspects: Development of variable speed 

drives, 6th International Fluid Power Conference, Dresden, Proceedings, 93-108 
[9] Föllinger, O. (1994). Control Technique, Hüthing, Heidelberg 
 

144 

http://dx.doi.org/10.1111/j.1747-1567.2007.00146.x



