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Abstract 

This paper presents the use of modernized clutch system (trailer - 

semitrailer), characterized by stabilization moment. Indicated that the natural 

frequency of transverse-angular oscillation of the sprung part of semitrailer in 

case of progressive law of change is higher for higher values of the amplitude of 

transverse-angular oscillation and vice versa – for regressive law of its change  
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Experience in the use of semitrailers in the antiterrorist operation shows 

that in many cases on them are installed special equipment or apparatus (special 

semitrailers). These facilities require additional protection against dynamic loads 

caused by movement of the trailer on rough terrain. This can be achieved in the 

following ways: a) to use additional vibration protection system, for example, 

such as in [1]; b) to modernize the suspension system of semitrailer [2, 3]. 

Regarding the first way, it is more effective for the cases of low speed of 

transportation, ie where time of complete the task does not play a significant 

role. The second way - due to existing wide range of suspension systems [4-6] 

allows you to move cargoes at considerable speeds with limited dynamic loads 

on its. However, the movement speed of vehicles is closely related to such 

operational characteristics as a movement stability. Movement stability of 

vehicles is greatly reduced at curved sections of road with irregularities during 

their maneuvering [7], etc. Furthermore, the critical speed of stable movement of 

semitrailers moving in a couple with trailer is usually much lower than one of 

the trailer. Transverse-angular oscillations of the sprung part play the dominant 

role for trailer. The indicated collectively reduces the productivity of the system 

semitrailer-trailer. 

In order to improve the operating characteristics of the system semitrailer-

trailer in [8] there is offered to use the modernized system of connection. 

Besides the traditional interaction for indicated system it is characterized by an 

additional stabilization moment. Additional stabilization moment counteracts the 

transverse-angular oscillation of the sprung part of semitrailer reducing its 
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amplitude. At the same time the stabilization moment affects the natural 

frequency, and thus the dynamic loads [9] acting on the equipment or apparatus 

that is transported by semitrailer. Dynamic loads reach its maximum in the case 

of resonance vibrations of the sprung part of semitrailers. 

It is shown that the natural frequency of transverse-angular oscillation of 

the sprung part of semitrailer in case of progressive law of change of indicated 

moment is higher for higher values of the amplitude of transverse-angular 

oscillation and vice versa – for regressive law of its changes.  

The use in the system tailer-semitrailer of the modernized clutch system 

which is characterized by stabilization moment leads to growth of natural 

frequency of transverse-angular oscillation, moreover, in the case of progressive 

law of change of indicated moment higher values amplitude of oscillations 

correspond to a higher value of natural frequency, in the case of regressive law 

change of stabilization moment there is an inverse relationship. Regarding the 

most dangerous case of exploitation of the system trailer-semitrailer – resonance 

then: amplitude of entry into the resonance for the progressive law of change of 

stabilization moment for higher speeds is lower, and for the regression law of its 

change – higher; for more stringent characteristics of stabilization moment the 

amplitude of resonance passage is lower. 
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