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Summary. 

a-

tions. The mathematical model was made for determining 

the time delay in operation of the hydraulic system for dy-

 

soil cleavage period and operation time delay of  dynamic 

her, from which it is possible in theory to 

establish the ability of the hydraulic system for dynamic  

oscilla raulic 

inside the working unit to prevent the transmission of vibra-

rformed 

of the damper’s means and the method of dynamic damping 

on which the hydraulic system was developed for dynamic 

built for the determination of operation time delay  of the 

eters have allowed  to construct the 

experimental model of hydraulic system for dynamic oscilla-
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INTRODUCTION 

 

The construction often includes works that 

cannot be performed by conventional machines. 

In this case, using a special tech

ground operations can be consider as a solution. 

One of the disadvantages of this special tech-

nology is the transmission of vibrations from the 

working body to base machine, accompanied by 

the premature wearing down of the basic machine 

parts which do not participate in the ground de-

struction. 

To solve the above-mentioned problem  amor-

can be used to isolate vibra-

tions caused by the working body movement 

from the base machine. 
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be achieved by the redistrib

can be used to isolate vibra-

tions caused by the working body movement 

from the base machine. 

not effective enough, there is demand for the 

construction of a new hydraulic system for dy-

namic oscillations  mathe-

matical model for the determination of  the main 

characteristics of the new system, namely: deter-

mining the time delay in the operation of the 

hydraulic system for dynamic oscillations 

, its evaluation, timeliness, triggering 

of  specified dynamic fluctuations. 
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of the damper’s means and the method of dynamic damping 

lic system was developed for dynamic 

built for the determination of operation time delay  of the 

ters have allowed  to construct the 

amic oscilla-

draulic 

– 

time delay in the operation of the hydraulic 

system for dynamic oscillations hing; 

–  hydraulic construction developed by the 

authors for extinguishing dynamic oscillations 

that arise inside the working part in order to 

make their transmission to the base machine 

impossible. 

 

 

 

In engineering it is often necessary to damp 

the vibration transmitted to the machine from its 

, it concerns ma-

chines with dy

result of work, the vibrations can be transmitted 

to the machine and cause destruction. To prevent 



 

system are also possible. In such cases we talk 
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appropriate form of vibrations within the 

, respec-

achieve a local effect: a reduction of the object’s 

s-

tened. Often it may be associated even with the 

tion in the other 

sion, because it allows to conduct continuous 

h-

er as a function of excitation acting, and thus to 

result can be achieved 

sometimes by means of passive devices with 

nonlinear characteristics. 

Shock absorber is the device which converts 

mechanical energy into thermal and is used for 

vibration damping and shock absorption. It 

bumps acting on the casing (f b-

sorbers are used in conjunction with elastic ele-

ments: springs (of , pillows, etc. 

have become the 

most commonly used. In a hydraulic shock ab-

sorber the resistance force depends on the speed 

of rod movement. Oil is the working medium. 

The principle of operation of the shock absorber 

system are also possible. In such cases we talk 

r of friction [7, ]. 

n-

teraction fluctuations the object is affected by 

reactions that are passed to it from the attached 
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less appropriate places. 

m-

the active ones, which have their own power 

sources. 

In the last case we are talking about the use of 

automatic control units that use elements driven 

by an electric, hydraulic or pneumatic system. 

Their combination of passive devices is success-

ful, an example of which is the shock absorber 

shown in Fig. 2. 
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the possibilities of dynamic vibration suppres-

sorber the resistance force depends on the speed 

of 
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is based on the recipr
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Fig. 1. The overall look of shock absorbing pas-

sive elements:  – , b – spring 

 
Fig. 2.  
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The construction often includes works that 
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ground operations can be consider as a solution. 

of this special tech-

transmission of vibrations from the 

panied by 

the basic machine 

ground de-

problem  amor-

to isolate vibra-

movement 

ot effective enough, there is demand for the 
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 mathe-

the main 

ics of the new system, namely: deter-

mining the time delay in the operation of the 

oscillations 

ness, triggering 

analysis 

and vibration cushioning devices  

chines with dy

result of work, the vibrations can be transmitted 

to the machine and cause destruction. To prevent 

transmitting the vibrations from the working 

body to the base machine the so-called springy 

elements are used, which try to put out the vibra-

tions transmitted to the base machine. The main 

method of vibration damping is called – a method 

of dynamic vi , , , ].  

The method of dynamic vibration damping is 

based on the application of additional protective 

devices to change the vibration properties in a 

given object. The work of the dynam

based on putting out the force transmitted to the 

ing differs from an-

other method of reducing vibration, characterized 

by imposition of the additional kinematic object 

linkages, such as fixing some of its points [2, ].  

Changing the vibrating condition of the base 

machine  can 

be achieved by the redistribution of vibrational 

direction of the increasing energy dissipation 

fluctuations , 20]. The former is implemented 

by changing the system’s settings of the object-

 

excitation by correcting the elastic-inertial prop-

erties of the system. In this case, the devices at-

tachable to the object  are called inertial dynamic 

p-

press harmonic mono or narrowband random 

fluctuations.  

During a vibration’s load of the wider frequency 

range the second method is preferred. It is based on 

increasing dissipative properties of the system by 

attaching additional specific damping elements to 

the object. Dyna

called vibration absorbers ]. The combined ways 

elastic-inertial and dissipative properties of the 
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is success-

, an example of which is the shock absorber 

active elements expands 

suppres-

sorber the resistance force depends on the speed 

of rod movement. Oil is the working medium. 

The principle of operation of the shock absorber 

is based on the reciprocating movement of the 

piston shock absorber, which through a small 

hole puts oil from one chamber to another, con-

verting mechanical energy into the heat energy. 

Today, the generally used solutions for vibra-

tion damping devices are those which utilize the 

p-

posed to friction ones, have the longer duration of 

 a small oscillation ampli-

tude. 

hows the design of the damper, which 

contains an adjusting screw. This allows to in-

crease the resistance value of the  

through the channel and thus control the damp-

ing, , ]. 

Nowadays, the most promising system  is the 

hydraulic vibration damping one, which is de-

signed based on hydraulic shock absorbers and 

dampers. 

In the design of hydraulic systems for 

blanking the oscillations the dynamic charac-

teristics of systems must be considered, in par-

ticular, the transfer speed signals and the total 

system performance, pressure fluctuations in 

various points of the system (including hydrau-

s

transients [ , ]. 

 
 

Fig. 3. ’s adjusting screw 
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where:  

L – total length of pipelines, m, D – internal di-

ameter hydraulic of the pipeline, m
2
, calculated 

by the formula: 
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where:  

W –  in the hydraulic system at a 

prescribed pressure, m/s. 
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can be defined as a first approximation by the 
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V  – volume of fluid re  additional 

volumes in the system, m , Qb – leak in the sys-

tem for working pressure, m /s, Qh – the nominal 

flow rate in the system, m /s  

In this case Qh and V  are determined from the 

formula: 

 

h
h

h

N
Q

P
,    

 

where:  

Nh – hydraulic drive power, kW, Ph – nominal 

pressure of hydraulic system MPa. 

additional volume in the system V  

the total volume of fluid in the hydraulic system 

V, m . The total volume of fluid in the hydraulic 

system is calculated as follows: 
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amount of hydraulic fluid that is in the pipeline 

hydraulic system 
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line

 Movement of actuating mechanism always 

comes with some delay in relation to the input 
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appropriate units to compensate for the delay 

calculation, de  control 
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In the view of that: 
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P – operating pressure in the system, MPa, Kb – 
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j – coefficient of the changes in the units of 

measurement of l/min in m /s and 0.278 matter. 

In this case, reduction in 

in the system while increasing pressure by the 

p is calculated as follows: 
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where:  

 – coefficient of decrease of the li uid, which 

depends on the operating pressure; S  – cross-

section inner diameter hydraulic of the pipe-

line, m
2
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short and rigid as possible; 

2. Volume losses should be lowered to a mini-

mum; 

 Pump capacity should be significant. 

In general, the performance of the dynamic 

oscillations uencher is determined for each par-

ticular system, provided that the signal can be 

transmitted with a specific delay, but perfor-

mance must be such as not to violate the stability 

of the  whole circuit ]. 

To achieve the stated conditions, we need to 

find out the time of soil cleavage, i.e. the time at 

which the dynamic ripper makes one complete 

cycle of the movement Tc [ ], which is inverse 

cutting the soil, and is given by: 
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From the dependence it is obvious that to re-
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active work, the oscillatory body rod 3 tries to 

reproduce vibrational motion in the housing 2. 

 the direction of the vibrational 

motion is directed, for example, left by move-

ment of fluid through the holes throttled 6 plung-

er 4, 8 rods blocking valve and plunger valve 11 

are moving blocking right. Thus blocking rods 8 
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switch 14 (reed switch contacts open up 14
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contact 23. This, in turn, relays switching delay 
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additional por
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moval of reed switch 14
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tromagnetic switch distributor 18 in the far right 
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ations 1 end. 

guish the movement of the rod 3 left. Once the 

plunger 4 reaches the reed switch 14, the magnet-

ic field of the magnet constant step 5 shut reed 
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tention relay 22, which shut normally open con-

tact 23  

is turned on , delay relay exclusion  24 

shuts contact 25, which starts the electromagnetic 

21 tog-

gles the distributor 18 y-

draulic pump 15 works through the variable ori-

fice with check valve 26, which regulates the 

supply of hydraulic fluid distributor 18 and pres-

sure line 19 takes an additional portion of the 

fluctuations 1
1 through 

the drain line 20 and distributor 18 to the tank of 

hydraulic fluid 16. When plunger 3 moves to the 

right by moving the working fluid through the 

throttling holes 6, 8, rods blocking valve and 

plunger valve 11  move left. Valve blocking 
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right by moving the working fluid through the 

throttling holes 6, 8, rods blocking valve and 

plunger valve 11  move left. Valve blocking 

plunger 11 presses  washer 10 and valve blocking 

rods  8 press plunger 4 blocking throttling hole 6. 
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reed switch 14 and the magnetic field of the 

magnet constant step 5 stops to influence the reed 
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CONCLUSIONS 

 

 ning 

devices for vibration in the hydraulic system, 

the mathematical model of the process of de-

termining the delay time of their operation is 

worked out, which allows to design these sys-

tems. 

2.  dependency graphs 

are built of: time delay operation dependence 

of the hydraulic system dynamic oscillations 

icients of reduction of fluid 

these parameters the system was designed for 

adjusting the hydraulic damping system dy-

namic oscillations. 

 was performed of hydraulic 

blanking of dynamic fluctuations with the 

ability to change the filling parameters. 

 The design provides adjustable vibration base 

machine for vibrations attachments. 
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