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and transport velocity ranges of any transport means in-
cluding mine diesel locomotives. 

Practical value is in using laws of formation and 
transfer of power paths within transmission components 
to substantiate the type of transmission required for ne-
cessary moving force and stepless cruise control of diesel 
locomotives within the given range when diesel engine 
has constant frequency of crankshaft rotation for mini-
mum discharges and fuel consumption. Distribution of 
paths limits restricts both structure and kinematic scheme 

of double-split stepless transmission. It should give only 
parallel power paths from the engine to driving wheels of 
traction and transport machine for any nonreversible va-
riator.  

Keywords: diesel locomotive, double-split transmis-
sion, analysis, power path, circulating modes
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STATICS AND DYNAMICS OF TWO-MOTOR TUMBLING MILLS DRIVES 
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Purpose. To investigate loads in two-motor syn-
chronous drives of tumbling mills and determine the 
transmission lines twist rigidity influence on twist mo-
ment distribution and its dynamic component. 

Methodology. Static component of displacement angle 
causing nonuniform distribution of loads between transmis-
sion lines, and kinematical component, which determined as 
cumulative error of the open toothing step and the radial beat 
of ring gear, was considered. The irregularity of load distribu-
tion is characterized by coefficient, which shows at how 
many times load of transmission line of each drive is greater 
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than nominal load, which characterized by uniform loading of 
drives. The coefficient of dynamics, which shows at how 
many times maximal load in transmission line is bigger than 
nominal, is introduced for appreciating of the influence of dy-
namical component of load to the load of drive. Since the fre-
quency of cinematic disturbance is determined by frequency 
of tumbling mill rotation, the mechanical transmission rigidity 
is the single factor, which has an influence on the value of dy-
namic component of twist moment. 

Findings. The analysis of data indicates that when the 
frequency of disturbance is small and cinematic disturbance 
has the same frequency as the frequency of ring gear, the re-
sonance is able to occur when the rigidity of mechanical 
transmission is small and dynamic component of twist mo-
ment is able to be insignificantly low in comparison with the 
nominal value. When transmission rigidity is rising, the dy-
namic component of twist moment is rising too. 

When the frequency of disturbance is according to 
frequency of gear wheel and the rigidity of transmission 

is relatively big, the resonance is able to occur and twist 
strain is able to result in annoying load. 

It is shown that the limitation of dynamic load and uni-
form distribution of static load at drive induced by static 
and cinematic displacement angles of rotors can be pro-
vided by transmission drive twist rigidity reduction. 

Originality. The influence of mechanical transmis-
sion on static and dynamic load in two-motor drive of 
tumbling mill is discovered. 

Practical value. The feasibility of limitation of dy-
namic load and irregularity of static load distribution in the 
two-motor synchronous drives of tumbling mills due to the 
mechanical transmission rigidity lowering is established. 

Keywords: synchronous motor, oscillator, mathe-
matical model, torsion rigidity
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ABOUT ACTIVATION POTENTIAL OF LOESS LANDSLIDE MASSIF 
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