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In this paper, we have developed digital models of mechatronic drives for robots and production machines 

for the most common laws of acceleration variation and typical loads. The examples show that there is a 

minimum peak instantaneous power in the areas of acceleration and dynamic braking at certain values of 

additional parameters for all motion laws under consideration and for the given cycle time and travel. Such 

parameters include the acceleration/deceleration times, the coefficient of exceeded minimum possible ac-

celeration or the coefficient of uniform motion. Based on studying mathematical models, we have proposed 

methods for assessing the effectiveness of selecting motion laws and their parameters with respect to the 

lowest maximum power consumption. The relationship between the maximum instantaneous power and the 

drive power consumption for different motion laws has been established. 
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Fig. 2. The dependence of the instantaneous power on time for different values of the coefficient k  

for different laws of change in acceleration: a – rectangular;  – triangular; в – cosine;  – sinus 
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(m = 20 000 , m0 = 7 000 ,  = 3 , s = 1 м) 

The results of a comparative analysis of the effectiveness  

for different laws of change in acceleration under constant load 

(m = 20,000 kg, m0 = 7,000 kg, T = 3 s, s = 1 m) 

   Nmin, В  Nmax, В  Z(k), % k k1Z, % KZ, % K1Z, % K2Z, % 

 36,0 53,7 49,2 1,9 41 30,0 0,59 1,06 

 27,7 34,8 25,6 2,4 26 0 1,00 1,00 

К  28,3 36,7 29,7 2,2 29 2.2 0,77 1,02 

 32,4 48,6 50,0 2,3 43 17,0 1,02 1,02 
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Fig. 6. Summary plots of peak power and energy costs of one cycle for the four laws of change of acceleration  
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