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presenting papers concerned with component and system development, analysis, modelling and control of components 
and systems, monitoring, computer aided engineering methods and dynamic analysis of fluid power systems. 
 
The scientific integrity of the journal is maintained by an International Editorial Board of leading experts and by the re-
view of all papers by at least two and sometimes three peers. 
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Abstract 
 
In manufacturing technology, the predominant tendency in recent years has been for machine tools, for example, 
turning-, milling-, and drilling-machines, to employ electrically operated actuators such as a servo-motor equipped 
with a ball screw.  There are, however, various problems with these electric driving systems; they are excessively 
large-sized with complex machinery, and their application is expensive, as seen, for example, in the case of the NC-
machine.  In order to solve these problems, this study aims to develop a precision driving system actuated by a hy-
draulic cylinder. The hydraulic driving system consists of a cylinder and four ON/OFF solenoid valves.  The valves 
are the same as those used in a fuel injector of an automobile, which are capable of high speed switching, as fast as 
1.5 ms.  It was confirmed in experiments that the developed system had a moving resolution of 1.2 µm and, as a 
result, was applicable to a precision driving table for micro-processing. 
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Abstract 
 
In this paper an alternative method for obtaining the sonic conductance of pneumatic valves, C, is presented. The method 
uses the characteristic unloading time defined in a transitory discharge process and supposes an experimental cost lower 
than the ISO 6358 procedure. With this method the test rig needed is not so large and a precise measure of the variables 
involved in the discharge, pressure, mean temperature or specific volume, is not required either. Furthermore, the author 
has found experimentally that C depends on the geometric factor L/D of the chamber that impulses the mass flow rate and 
not only on the effective section A of the valve element. The sonic conductance obtained by the characteristic unloading 
time method is smaller than the obtained by the ISO 6358, and finally explains some experimental points. Firstly, the 
effective mass flow through some valves is significantly inferior to the one expected when considering the C ISO estima-
tion. And secondly, it looks like if the valve would conduce a different mass flow depending on the system to which it is 
connected. 
 
Key words: sonic conductance, mass flow rate, pneumatic valves and nozzles, characteristic time 
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Abstract 

 
The relationship between the vibratory and cavitating jet test methods was determined experimentally. Six metallic 
specimens were made of aluminum alloy, superduralumin, high-strength brass, stainless steel, carbon steel and chro-
mium-molybdenum steel. The specimen surface was eroded as fine and uniform pattern with the vibratory method, but 
was rough and ring-shaped with the jet method. Striation and plastic deformation were clearly observed in the specimens 
eroded by jet cavitation. The volume loss was the largest for aluminum alloy, followed by superduralumin, high-strength 
brass and steel.  Both test methods yielded the same descending order for the volume loss. The ratio of volume loss by the 
vibratory method compared to the cavitating jet method became constant as the time proceeded.   
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Abstract 

 
Hydraulic systems are inherently nonlinear. When used to control an inertial load, which also exhibits nonlinear behav-
iour due to slip-stick friction at the contact surface, the result is a system which is highly non-linear and poses a difficult 
control problem. The study described in this paper examines the experimental performance of velocity control of a mass 
on a sliding contact surface using a servovalve and linear actuator. Conventional PID control is compared to artificial 
neural net (ANN) based controllers. A modified multi-input PID controller was used to train the ANN controller. The 
ANN based controller outperformed the PID controller when subjected to a wide variety of input signals. A second ANN 
co-controller was added to the loop to provide an additional corrective signal in the form of a pulse to give the system an 
extra surge of input to overcome the stiction friction in the zero velocity cross-over region. Excellent results were 
achieved with improved accuracy compared to the single ANN controller when subjected to a series of random input 
signals, indicating the robustness of the ANN controllers. 
 
Keywords: hydraulic, PID, neural network, control, nonlinear 
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Abstract 

The dynamics of hydraulic components are vital for the virtual prototyping of fluid power systems. This paper proposes a 
fuzzy neural network approach to model the behavior of a hydraulic component from its input-output. The main advanta-
ge of this approach is that the network structure can be determined based on the analysis of the input variables to output 
response, without trial and error, network pruning or network growing techniques. The process involves resolving the 
significant inputs through an analysis of their effects with respect to the output. The number of fuzzy rules is determined 
based on partitioning the input-out space. The number of significant inputs and the number of fuzzy rules together defined 
the fuzzy neural network structure. A hydraulic pressure relief valve is used to demonstrate the proposed approach. The 
results indicate that the structure of the fuzzy neural network determined based on the proposed approach can effectively 
model the dynamics of the relief valve. This work constitues initial effort towards determining the structure of neural 
networks based on the analysis of input-output data.  

Keywords: fuzzy neural network (FNN), fluid power system, virtual prototyping.  

  

 


