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ABSTRACT 
 

According to this new approach, a machining system interacts with the “market” carrying 
out a certain “service” (machining “service”) for a specified “client” (the work piece) it 
establishes a full economic relationship with.  We consider that the machining system has 
itself a business model and a business plan.  
In this paper, competitiveness will be understood as the capacity (potential) to provide 
performance (compared to other similar elements), in a very exact way, within a 
macroeconomic concrete context and at a certain time. The concept of competitive 
management can offer solutions even to make competitive and develop enterprises as a 
whole. 
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1. Introduction           

          Nowadays, the manufacturing systems are 
controlled by means of numerically programmed 
machine tools which are part of the system [1], [2]. 
The control is exclusively technical because there is 
no economic variable, although this is actually the 
ultimate goal of any manufacturing process. The 
dynamic changes and the overall progress of society 
are reflected at  company level by many orders  in 
number, small in volume, very diverse, obtained 
through frequent auctions with short- term response, 
which leaves no time for a relevant analysis of those 
orders [3], [4]. As a result, a long-term management 
is not appropriate. A sort of fluctuating  (just like the 
market) on-line, fastly responsive, prompt and rapid, 
however, ephemeral management is called for [5], 
[6]. 
          In the literature, no attempt to approach the  
whole manufacturing system – market assembly is 
reported, despite there are significant resources to 
improve performance which are not used because the 
technical and economic aspects are dealt with 
separately.  
            Also, it is not known an algorithm for the 
management of the  manufacturing system – market 
assembly, but only algorithms for the technical 
control of the manufacturing system [4], and tools of 
economic management of the relationship between 
the enterprise as a whole and the market.       
         It is obvious that, when applied to 
manufacturing systems, the business integrated 

manufacturing can offer solutions to make it more 
competitive and develop even the enterprise as a 
whole. 
   Models currently used in the management of the 
manufacturing systems, whether analytical, numerical 
or neural (or, in general, algorithmic), refer to the 
components of the systems [7], [8]. Building models 
in all cases is based on off-line experimental 
investigation of an element, making up a set of 
experimental data and using it to select, out of a given 
family of models, the most appropriate one [9],[10]. 
   There are no cases reported in literature of 
behavioral modeled systems where, by monitoring the 
current operation of the manufacturing system 
concerned, to extract on-line knowledge which relates 
to the interactions taking place in said manufacturing 
system, although, for a competitive management, it is 
in fact required to  model the interaction between the 
system components.  
    Business integrated model is based on the 
modelling of the manufacturing operation taking into 
account its corresponding business operation.                          
    On a practical level, the aim is to create the 
business integrated manufacturing model of the 
machining system, available for any part operation 
and its use for either on-line or off-line control. 
     The machining system interacts with the “market” 
carrying out a certain “service” (machining “service”) 
for a specified “client” (the work piece), with which it 
establishes a full economic relationship.  
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      This relationship is characterized by the following 
variables: the service quality, the service necessary 
investment, the service profit rate, as well as the 
environment impact which occur during the service 
being carried out. The business model has as input the 
process characteristics, and as output the “service” 
characteristics, while as parameters the machining 
system-market relationship characteristics.  
   In this paper, it is proposed a numerical study of the 
competitive management efficiency by comparison to 
the conventional management. 
    

2. Control Efficiency 
The conventional management is based on the 

minimum cost, while the competitive management is 
based on the success of manufacturing product on the 
market.  
   The competitive management is more efficient as 
the profit increases. This management exploits the 
efficiency resources of the manufacturing system. In 
this context, the model of the competitive 
management efficiency was carried out. 
   The econometric model has as input the process 
characteristics, as output the “service” characteristics, 
while as parameters the machining system-market 
relationship characteristics.  
   Service characteristics of the econometric model 
developed in this paper are: 
- cost c; 
- time τ; 
- profit rate r; 
   The cost,  c, is defined as 
 

S
Cc   [Euro/cm2]                      (1) 

  
where: 
C –refers to the expenses of manufacturing process: 
salaries, tool cost, tooling allowance cost, energy cost 
and machine-tool cost; 
S -  the machined surface area. 
Consequently, the cost is given by the following 
relation: 
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where: 
cτ – means the sum of all expenses directly 
proportional to the time; 
τsr- time needed for the tool change and adjustment of 
the tool [min]; 
cs- tool cost between two successive reshaping 
processes; 
cmat – tooling allowance cost; 
ce – cost of 1Kwh electric energy; 
Ke- energy coefficient [wh/min]; 
KM - machine-tool coefficient; 

CM - machine-tool cost [Euro]; 

v – cutting speed [m/min]; 

s – feed rate [mm/rot]; 

t – depth of cut [mm]; 

α, β, γ – coefficients; 

T – tool durability, given by the Taylor relation. 

   The necessary time, τ, for 1 cm2 surface area 
machining is calculated with the formula:  

 

Tvs10
T sr [min/cm2]                     (3) 

 

   Another service characteristic is the profit rate, r, 
and it is defined by the following relation: 





cpr [Euro/min],                  (4) 

where p is specific price, [Euro/cm2]. 

 

3. Profit rate  
      By means of the relations presented above, figure 
1 presents the curves of the profit rate r calculated the 
relation (4) for three levels of the price, where: 

 p1 = 0.0104 Euro/cm2, 

 p2 = 0.0142 Euro/cm2,  

p3 = 0.0242 Euro/cm2, 

 cτ = 0.45 Euro/min,  

τsr = 10 min, cs = 20, cmat = 0.008 Euro/cm3, ce = 0.23 
Euro/Kwh,  

Ke = 150 wh/min, KM = 5400000 min1/3cm, CM = 
100000 Euro, s = 0.15 mm/rot, t = 3 mm, α = β = γ 
=0.5. 

   As shown in figure 1 there is a maximum R0 = 
1.8679 Euro/min for the specific price p3 = 0.0242 
Euro/cm2 and corresponds to a cutting speed v0 = 136 
m/min (optimal operation point). Also, on the 
diagram, there are negative values of the profit rate r.  

The cutting speeds associated with maximum profit 
rates are situated between v’

op = 84 m/min and v”
op = 

176 m/min.  

   According to the price increases, the maximum of 
the profit rate goes to the right, as shown in figure 1. 
The comparative numerical study of the competitive 
management efficiency reported to the conventional 
management was carried out. 
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   Table 1 
 

 
We have considered a reference case having a cutting 
speed v = 84 m/min. The cost c is minimum for that 
cutting speed. We may say that, from the viewpoint of 
the conventional management, that cutting speed is 
even the optimum cutting one. 
   Analyzing figure 1 and table 1, it can be noticed that 
for a cutting speed of v = 84 m/min, for a specific 
price p1 = 0.0104 Euro/min, the profit rate r1 = 
0.068646 Euro/min is very close to the maximum 
profit rate (0.069486 Euro/min), the difference E1 is 
approximated by null, but the profit rate is different 
from the maximum one for the specific prices p2 = 
0.0142 Euro/min and p3 = 0.0242 Euro/min. In those 
cases, the cutting speed can not be considered as being 
an optimum one. The competitive management 
efficiency is given by the differences E1, E2, E3 (Fig. 
1). 

                                                                           Table 2 

 

 
 

Fig. 2. Competitive management efficiency 
 

On the basis of the data from table 2, figure 2 it is 
represented the curve of the competitive management 
efficiency depending on the specific price p.  

Six product prices were considered in simulations 
and the corresponding profit rates. 

As it may be seen, in figure 2, as the price increases, 
the competitive management efficiency becomes 
higher. Note that, it can begin from zero.  
   The management is considered efficient, as the 
competitiveness is higher. As seen in figure 2, the 
competitive management efficiency can reach 23.4 %. 
 

4. Conclusions 
In this paper, a numerical study of the competitive 

management efficiency  has been achieved. 
In the case of the products which do not have market 

success, the decrease of the cost is the most efficient 
method, applying the conventional control. 

If the market success of the products is important, 
then the cost minimization does not provide maximum 
efficiency. In this case, the increase of the productivity 
is more important than the decrease of the cost. 

As the market success of the products increases, the 
competitive management efficiency will also increase 
continuously. So, in the simulation case presented in 
this paper, the management efficiency reaches 25%. 
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