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ANALYSIS OF CONTROL STRATEGIES IN DESIGN  
OF MECHATRONIC ACTIVE SUSPENSION SYSTEM FOR VEHICLES 

Viktor Gavriloski, Hristijan Mickoski, Dame Korunoski 

Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

In this paper the stochastic LQ (linear quadratic) controller designed as a part of the optimal control theory is applied to the de-
sign of different active suspension systems. The performance index formulated as a weighted sum of variances of tyre load variation 
sprung mass acceleration and suspension deflection is considered. Large part of the analysis has been devoted to the selection of the 
appropriate weighting factors. Simulations are performed based on a quarter-car model. Comparisons are made among different con-
trolled suspension systems in terms of RMS performance values and PSD frequency response plots. 

Key words: optimal control; suspension system; vertical dynamics; mechatronic; performance index  
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LAPPING  OPERATION  ON  EXTENSIVE  FLAT  SURFACES  

Piotr Cichosz1, Rafał Krasuski2, Mikolaj Kuzinovski3 
1Institute of Production Engineering and Automation, Wrocław University of Technology, 

Wrocław, Poland 
2PMPoland, Jelenia Góra, Poland 

3Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

piotr.cichosz@pwr.wroc.pl / mikolaj@mf.ukim.edu.mk 

The paper presents a plant-floor investigation on finish machining of extensive flat surfaces with extremely low roughness val-
ues. Belt grinding combined with electropolishing was compared with honing performed with a custom-designed multi-arm head. 
The honing operation proved to yield surfaces with better characteristics of roughness and waviness. 

Key words: lapping; extensive planes  
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PERSONAL COMPUTER INTERFACE FOR TEMPERATURE MEASURING  
IN THE CUTTING PROCESS WITH TURNING 

Neven Traj�evski1, Velimir Filiposki2, Mikolaj Kuzinovski3 
1Army of Republic of Macedonia, VP 4420 Skopje, Republic of Macedonia 

2Faculty of Electrical Engineering, Ss. Cyril and Methodius University,  
P. O. Box 574, MK-1001 Skopje, Republic of Macedonia 

3Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

neven_mc@mol.net.mk  / velimirf@etf.ukim.edu.mk  / mikolaj@mf.ukim.edu.mk 

The computer development aided research systems in the investigations of the characteristics of the surface layer forms condi-
tions for decreasing of the measuring uncertainty. Especially important is the fact that the usage of open and self made measuring 
systems accomplishes the demands for a total control of the research process. This paper describes an original personal computer 
interface which is used in the newly built computer aided research system for temperature measuring in the machining with turning. 
This interface consists of optically-coupled linear isolation amplifier and an analog to digital (A/D) converter.  It is designed for 
measuring of the thermo-voltage that is generated from the natural thermocouple workpiece-cutting tool. That is achieved by digital-
izing the value of the thermo-voltage in data which is transmitted to the personal computer. The interface realization is a result of the 
research activity of the Faculty of Mechanical Engineering and the Faculty of Electrical Engineering in Skopje. 

Key words: interface; amplifier; A/D converter; temperature; thermo-voltage 
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EMISSION AND IMISSION OF SULFUR DIOXIDE FROM REK “BITOLA”  

Ljubica Petruševska1, Zoran Karamanolevski2, Blagica Bliznakovska3 
1Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  

P.O Box 464, MK-1001 Skopje, Republic of Macedonia 
2Hydrometeorological Administration of Republic of Macedonia,  

former name Hydrometeorological Institute of Republic of Macedonia, (UHMR of RM), Skopje 
3Faculty of Technology and Metallurgy, Ss Cyril and Methodius University,  

P. O. Box 580, MK-1001 Skopje, Republic of Macedonia 

In order to determine the influence of the pollutants emitted from REK “Bitola” – Bitola on the ambient air quality (imission) 
in the Pelagony Valley, the ground concentrations of sulfur dioxide (SO2) in the ambient air, continuously monitored by UHMR of 
RM at three measuring spots around the object, during one year period, are presented. Taking in consideration the direct connection 
between the imission and emission, the extent of the SO2 emission is calculated and compared with values from other data sources. 

Key words: thermal power generation plant, lignite, sulfur dioxide, emission, imission 
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USE OF FINITE ELEMENT METHOD IN DESIGNING  
AND OPERATION OF BASIC MACHINES OF OPEN-CAST MINING 

Eugeniusz Rusi�ski, Przemysław Moczko, Damian Derlukiewicz  

Institute of Machines Design and Operation, Wrocław University of Technology, Poland 

Selected aspects of computer-aided FEM design, particularly dimensioning, of the supporting structures of basic machines for 
open-cast mining are presented. The numerical dimensioning is discussed from the points of view of: rigidity, effort, and durability. 
Examples of computer-aided dimensioning of supporting structures and excavator components with regard to effort and durability are 
provided. 

Key words: finite element method; excavator; dimensioning; effort; computer  
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APPLICATION OF THE FRACTURE MECHANICS APPROACHES  
IN THE STRUCTURAL INTEGRITY ASSESSMENT OF PRESSURE VESSELS 

Gjorgji Adžiev 

Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia  

gadziev@mf.ukim.edu.mk 

The main purpose of the pressure equipment is the conveyance or storage of fluids under pressure, mostly with detrimental in-
fluence on the environment as well as on the structural material. Numerous pressure vessels are intended to store liquid petrochemi-
cal gases like propane-butane, propylene, ethylene, or liquid ammonia, CO2, chlore etc. The former and the present experiences by 
ammonia systems show interaction between the liquid ammonia and the steels, resulting in microcracks formation under stress corro-
sion conditions, thus reducing the residual strength and capacity of the structure. This article brings some theoretical and experimen-
tal analyses resulting from exploitational problems, concerning the structural integrity of pressure vessels for ammonia. The behavior 
of the fine-grained microalloyed steels, as predominantly used structural steel class, is analyzed, as well as the application of the 
fracture mechanics approaches in the integrity assessment, particularly for pressure vessels. 

Key words: pressure vessel; crack; welded joint; heat-affected zone; residual strength 
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