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Abstract: - Mechanical systems are composed of elements of movement, elastic rigid bodies and joints. If 
referring to moving elements they are materialized by bodies of different geometrical configuration and 
are connected to each other by joints. The joint role is to fulfil the possibility of movement of the 
elements or the possibility of imposing restrictions or constraints of the relative movements of the 
components of the mechanical system. The structural analysis of a mechanical system is aimed at to 
identify the size and the arrangement of the elements of the system relative to its required function. 
Kinematic analysis includes the study of motion of each component of the considered mechanical system 
being required to know the values at any point of time and vectors guidelines position, velocity, 
acceleration, without regard to the causes that are producing the movement. 
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1. STRUCTURAL ANALYSIS OF 
VIBRATORY COMPACTORS MODELED 
AS SYSTEMS WITH THREE DEGREES 
OF FREEDOM 
 

It is considered a constructive and functional 
structure of a self-propelled vibratory compactor, 
single-stage and single coil spring vibrator, 
according to Figure 1. The  traction can be   
achieved either with both rolls or only with the rear 
roller or roll instead of tires placed back. The 
compactor is considered with rigid chassis in a 
vertical plan.  

 
a) 

 
b) 

Figure 1. The three degrees of freedom of a self-
propelled vibratory compactor with a single stage and 
single vibrator roll [1] a) general schematization; b) the 
dynamic calculation model 

The vibator roll (1) with the mass m1 is elastic 
bounded by the system (4) to the chassis (2) of the 
compaction machine, having a drive roll (3) with the 
mass ,

3m  articulated by the chassis. The disturbing 
force is generated by the vibro generator initially 
unidirectional located inside the roll (1) being of the 
form F = r 2sin t where r is the total static 
moment of the eccentric masses of dynamic 
imbalance. 

The dynamic model of the compactor is 
composed of k1 and k3 that are shaping the 
compacted field, k2 which characterizes the stiffness 
of the elastic system for the isolation of vibration 
from the vibrating roller to the chassis, the mass m1 
of the vibrator roll, the mass m and the mass 
moment of inertia J towards the transverse axis 
passing through the center of mass of normal chassis 
(both being of the car chassis) and the mass of the 
traction roll located in the rear wheel. The low 
masses of the chassis AB from fig. 1b are: 

 
 (1)

  
 (2)

  
 (3)

 
where l = l2 + l3.  

 
2. ANALYSIS OF VIBRATION 
PARAMETERS 
 
 The equation of own pulsations of the 
modeled equipment is modeled as 
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, (4)
 
     In which: 

 (5)
 

, (6)
 

, (7)

 
. (8)

 
If replacing p2  in (4) we obtain 
 

, (9)
 
the own pulsations being obtained by solving the 
equation: , respectively 
 

. (10)
 
It is necessary to realize the following condition:  
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The amplitude vibration values of the vibrator roll, 
of the chassis end A and B are determined by the 
relations: 
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which must be within the required values in table 2.2 
head. 2 of the thesis, 
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It is recommended 12 10.005.0 AA , 
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With the condition that .08.003.0 13 AA  
If it’s made the notation p2  the expressions 
(11), (12) and (13) become: 
 

23
2

332201
1 pmpmkpmkrpm
D

A

 
(14)

23302
1 kpmkrpm
D

A
 

(15) 

223
2

03
1 kmrpm
D

A (16) 

 
To perform a case study shall consider the following 
inputs: 

m = 
1200 kg 

m2 = mA = 
309.5 kg 

r = 0.2 m l = 4 m 

m0 = 57 
kg 

 m3 = 1730 
kg 

 = 
0...360 
rad/s 

k1 = 1000 
daN/m 

m1 = 
1340 kg 

m23 = 215.5 
kg 

  l2 = 2.25 
m 

k2 = 5000 
daN/m, 

m3`= 
1270 kg 

J = 1275.75 
kgm2 

l3 = 1.75 m k3 = 266.6 
daN/m 

 
After replacing the resulting values: 
 

, 
 
That have the solutions 
 
p1=0.46 rad/s, p2=1.56 rad/s, p3=2.82 rad/s, 
 
resulting , and finally its own 

pulsations:  
 

1 =0.68 rad/s, 2 =1.24 rad/s, 3 =1.67 rad/s. 
 
 The graphical representation of the amplitudes 

A1, A2, A3 was made according to the independent 
variable, and the diagrams obtained as shown in    
fig. 2 - 4. 
 
3. CONCLUSIONS 
 
From the comparative analysis of the amplitudes 
movement evolution results the following important 
aspects: 

- all three own modes are coupled; 
- no amortization from the model leads to 

asymptotic evolutions of the amplitudes 
for each of the three values of their own 
pulsations; 

the own pulsations have low values and are grouped 
in a relatively small area, so it can be easily set the 
range of values for the working pulsation of the 
vibrating equipment. 
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Figure 2 The amplitude A1 depending on the pulsation p 

Figure 3 The amplitude A2 depending on the pulsation p 

Figure 4 The amplitude A3 depending on the pulsation p 


