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The article is devoted to study of tumbling mill syn-
chronous drive dynamics. The goals of the research are the 
follows: determination of synchronous drive elastic charac-
teristic, foundation of their mathematical model and making 
up of dependences for the definition of electromagnetic ri-
gidity. The equivalent scheme of synchronous drive as an 
oscillator is presented in the article. It is shown, that the 
electromagnetic rigidity of synchronous drive is the major 
parameter of the drive mechanical system. It is shown, that 
the electromagnetic characteristics of synchronous drives 
are essentially depended on transition processes in the drive 
electromagnetic system. The calculation technique of syn-
chronous drive electromagnetic rigidity coefficient is pre-
sented. The coefficient of rigidity is determined by the in-
vestigation of electromagnetic moment oscillations under 
the action of drag torque which is varied stepwise. It is 
founded, that the elastic characteristic of synchronous drive 
can be approximated by linear dependence with constant 
value of rigidity coefficient. The numerical investigations of 
the dynamics of several synchronous drives are carried out. 

The input data for calculations are obtained on the basis of 
corresponding drive logbooks. The calculations are carried 
out by integration of Park-Horev equations. The calculation 
results of characteristic oscillation frequency, electromag-
netic rigidity coefficient and energy dissipation coefficient 
of corresponding drives are presented. The dependences are 
obtained which allow determining the electromagnetic rigid-
ity of synchronous drive at nominal conditions of work tak-
ing into account the drive power and the rotor rotation fre-
quency. It is shown, that to a first approximation the elec-
tromagnetic rigidity is in direct proportion to drive power 
and is inverse proportion to rotation frequency in third or-
der. The calculated dependencies for determination of angle 
of rotor departure and characteristic oscillation frequency 
are obtained. 

Keywords: synchronous motor, oscillator, mathe-
matical model, torsion rigidity
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Domestic mine winders in comparison to foreign ana-
logues weight more because of different reinforcements 
and have shorter operation life. Thus, study of the def-
lected mode is an urgent research issue. 

Mine winder with split drum has two parts on one cy-
linder for winding of two ropes on it. All possible rein-
forcements should be located inside the drum in order to 
ensure free move of the rope on its surface. Thus, re-
search of the influence of different kinds of reinforce-
ment on deflected mode of mine winder drum is re-
quired. Load level is important for the research. The load 
can be either axis-symmetrical or non-symmetrical. The 
load of first type is the winded rope pressure. The second 
type of the load includes the load on the break area dur-
ing emergency or operating mode of braking, concen-
trated forces of winded and unwinded ropes, own weight 
of the drum with winded rope and centrifugal force. It 
was determined that non-symmetrical load influences a 
lot on deflected mode of the drum and the calculations 
become more difficult. It is recommended to use only the 
rope pressure on drum ring considering the rate of ten-
sion decrease in the winded rope.  

It is necessary to determine the most rational schema 
of the winded rope pressure on the drum ring, because it 
is possible not to take into account rate of tension de-
crease in the winded rope. In the process of computer 
modeling of the mine winder drum it is required to pay 
attention to some welding connections created without 
edge processing, meaning that it was made with poor pe-
netration of joint root, and to study its influence on def-
lected mode of the drum. 

Taking into account mentioned above it is necessary 
to give recommendations regarding improvement of op-
eration life of the mine winder drum. 

Keywords: mine winder, split drum, weld joint with 
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