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Abstract : The cutting conditions of basic working regimes (minimum machining cost, 
maximum productivity, maximum profit and minimum tools requirements)  can be 
calculated in advance. When a break- down  occurs , it is possible to calculate in 
real time adaptive conditions eliminating losses from the break-down and finally to 
restore the balance of the  manufacturing system Presented mathematical model 
by means of variations in cutting conditions, makes it possible to keep the 
manufacturing configuration in balance, both from the production capacity and 
production plan point of view. 
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1. INTRODUCTION 
 
 

Adaptive control in the latter sense is understood as such control of the 
manufacturing process that secures the permanent balance between the 
production capacity and production requirements. Production in machinery 
industry is of a stochastic character and a control in a more narrow sense of 
the word means to determine the way and means of production in accordance 
with the time plan of the products` launch and to regulate the actual behavior 
of the manufacturing process in such a way that the deviations from the plan 
are minimal . 
 During creating and managing the technology of the cutting process are 
already used exact approaches, models and methods of solution. At disposal 
is extensive mathematical mechanism, for calculating and optimising of 
technological parameters and processes, for choosing machines, tools, 
fixtures, manufacturing compositions, transport and manipulation 
components, etc. witch provides very good results by using exist database of 
the input parameters. In this programming system are completed and 
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systematized science-technical outputs, methods, mathematical models and 
programme products, witches were made for subject: Technology of the  
adaptive control process[1-8]. 
 

The usage of this model in real practice requires existence of 
technological and   economical data in database. Mainly are needed the 
statistic models for calculations of economical parameters as cost of minimum 
work of the tool machine and the instrument during one lifetime. It is definitely 
profitable to make investment into design of own database.  
These information are the main conditions for optimization of the cutting 
operations sequence and calculations of the influence of modification in 
technological and economical parameters, particularly costs and machining 
productivity. In the development of technological database the vital role can do 
universities, where are experiences and experimental environment.   
 
 
 
2. THEORETICAL RESOURCES AND PRINCIPLES OF AN ADAPTIVE CONTROL 
    OF THE AUTOMATED MANUFACTURING CONFIGURATION 
 
 
 

For the given manufacturing configuration and the time plan of the 
products` launch we choose the objective (criterion) function. According to the 
objective function used, we can define the following stable working regimes of 
the manufacturing configuration: 

 
WR 1 -  working regimes of minimum machining costs 
WR 2 -  working regimes of maximum machining productivity 
WR 3 -  working regimes of minimum tools requirements 
WR 4 -  working regimes of maximum profit. 

 
In formulating the original task of the control we choose one of the 

mentioned regimes. As the basic working regime is regarded the first one, 
under which the parameters are optimized from the point of view of the 
machining costs. The choice of the objective will depend on the relation 
between production capacity, which is at disposal in the given time period and 
is necessary to meet the requirements on production: 
 

 MC. If the production capacity and requirements to production are in 
balance, the optimum criterion can be the minimum costs of machining. 
 

MP. Let’s consider the situation when the disposable production capacity 
and the one necessary to meet the planned tasks are not in balance and we 
have an insufficient production capacity. In this case the criterion for the 
choice of optimum conditions of machining will be the maximum productivity. 
 

CMT. If the existing production capacity and the capacity necessary to 
meet the planned tasks are not in balance and we have the surplus capacity, 
the criterion for the choice of the optimum conditions is minimum costs on 
machining tools. 
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The planned flow of the production process can be disturbed by break-
downs. As a break-down is regarded every deviation of the conditions of 
production from the conditions expected in forming the plan. A break-down of 
a machine, control system, deficiencies in the tools equipment, etc. result in 
the temporary decline of the production capacity. Operational changes in the 
planned quantity of products` launch are evident as well. In some cases the 
shortcomings can be removed by decreasing the cutting speed, but this 
measure can influence the tools wear and tear. If the break-down results in 
decreasing productivity of the machine equipment (e.g. decreasing the planned 
quantity of products, shifting some part of operations to other machines, etc.) 
the balance is secured by lower cutting conditions. The outlined situations 
points at the needs to create a model of an adaptive control of a manufacturing 
cell or of a larger manufacturing configuration respectively. The model of an 
adaptive control enables to develop the new operational plan corresponding to 
the momentary conditions of production. While to form the original plan 
usually several days are at disposal, new plan for the changed conditions of 
production can practically be at disposal immediately after the break-down 
occurs. Working or cutting conditions, restoring the balance between 
production capacity and requirements to production, were called adaptive 
working and cutting conditions respectively. 
 

Working conditions of stable regimes can by calculated in advance. If a 
break-down occurs, we can calculate the adaptive working conditions in real 
time. The latter eliminates losses due to the break-down and as a final result 
restore the balanced status of the manufacturing system.Above, the theoretical 
starting points of an adaptive control of a discrete production in machinery 
industry were outlined. 
 

The analysis performed points at the extraordinary complexity of an 
adaptive control of the discrete machinery production. The time factor of the 
break-down duration and the time necessary (or time that is at disposal) to 
develop the new operational plan, corresponding to momentary conditions of 
production, are important. Practical solution of the problem requires the 
maximal acceleration of developing the second best solution. 
Mathematical calculation of an adaptive cutting speed provides the program for 
cases of one-tool machining. The search of a more general program for further 
operation structures (values for multi-tool machining) is the subject of present 
research activity. 
 

The mathematical model of an adaptive control of the manufacturing 
configuration, developed at the Department of Manufacturing Systems, Faculty 
of Mechanical Engineering, Bratislava, enables to immediately remove the 
impact of the break-down occurred and to restore the original working regime 
of the manufacturing configuration, to restore the balanced status. 
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3. CONCLUSIONS 

 
Practical implementation of the adaptive control model of the discrete 

machinery production requires to have at disposal a data bank of data on 
technological properties of the machined and cutted materials (mainly 
regarding the durability) and economic parameters (costs of tools during one 
period of durability and costs of one minute working of the manufacturing 
equipment) for the production considered. 
 
 

4. REFERENCES 
 

[1].Antic,A.,Hodolic,J.,Gatalo,R.,Budak,I.:Prispevok k analzye a diagnostike nastrojov v PVS.   
Intrenatiopnal Conference, TOOLS, 2000, Trencin, Slovakia, 2000, pp.162-167  
[2].Pavlov,A.:Optimálne využitie disponibilnej výrobnej kapacity. Konferencia „Technológia `93“, 
Bratislava 1993, pp 398-402. 
[3].Békés, J.: Teória výroby súčiastok obrábaním. In: Nové smery vo výrobných technológiách. 
Zborník z konferencie, Prešov 1996, pp. 8-12. 
[4].Klochkov,L.,Neshkov,Monov,B.Aldimirov,G.:Isledvane na parametrite na vibracii na linejni 
transportny ustrojstva.Elektropromishlenost i priborostrojene,rod.XXIII, N5, ISNN 0013-5703, Sofia 
1988, pp.24-25. 
[5]. Bekes J. ,Andonov,I.:Analyza a sinteza strojarkych objectov a procesov .Alfa, Bratislava, 
1986, 3 pp 
[6].Neškov,T.:Postulat ina gavkavata  avtomatizacia na diskretnoto proizvodstvo. Secoud                                                
International Congress Mechanical Engineering Technologia´99, Proceding Vol. 10, September 1999, 
Bulgaria, ISSN 1310-3946, pp. 8-11. 
[7] Vigovskyy,G.N.- Gromovoi,A. –Melnichuk, P. : Finich machining of flat surfaces of parts with blade 
tools equipped with CBN. Third International Congress, Mechanical Engineering Technologies'01- MT-
01, Sofia  Bulgaria , 24 - 26.06.2001,ISSN 1310-3946. 
[8] Dikov, A.:  Spatial dimensional chaines – an algorithmic model. Амтех 2001-6. International 
Conference On Advanced Mechanical Engineering &Technology,  03-05   October 2001, Sozopol, 
Bulgaria 
          Contact: 

Author:Angel Pavlov,.Department of Manufacturing Systems., Faculty of 
                                     Mechanical  Engineering, Slovak Technical  University, 
                                     Nám. Slobody 17, 812 31 Bratislava, Slovakia, Phone:  
                                     ++421/7/57296 555, E-mail 
                                     aip@pobox.sk                                          
                                     pavlov@kvs.sjf.stuba.sk 
 

ANNALS of the ORADEA UNIVERSITY. 

Fascicle of Management and Technological Engineering 

 495 


