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The amplitudes of the torsion vibrations executed by the 
five reduced masses Ai (i=1~6) are provided by the 

expressions:           
Δ
Δ

A i
i =   (i=1~5)                                    (4) 

therefore this is the solution of the equations system, where the 
determinants  Δ and Δi are obtained using the Cramer method 
used (Haddow& Shaw, 2002). 

For the mechanical system formed of reduced mass  m4  
and the reduced crankshaft with the elastic constant  c34  to be 
dynamically equivalent with the dynamic absorber it is 
necessary and sufficient for the relations to be fulfilled 
(Bălcău& Ripianu, 2008):  
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If the dynamic absorber is dimensioned in such a say that    

                                         2x
l
L
=                                     (7) 

and taking into account the conditions (3) that have to be met 
by the reduced mechanic system formed of the reduced mass 
m5  and the reduced crankshaft with the elastic constant of c45  
to be dynamically equivalent with the dynamic absorber 
(Ripianu& Crăciun, 1999), the expressions of the six 
determinants  Δ1, Δ2, Δ3, Δ4, Δ5, Δ6 become: 
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The amplitudes of the torsion vibrations executed by the six 

reduced masses Ai (i=1~6) are provided by the expressions: 

                    
Δ
Δ

A i
i =   (i=1~6)                                        (9) 

because it is the solution of the system of equations, where the 
determinants are  Δ and Δi. 
    The mass  m4   will execute torsion vibrations and the other 
masses will not execute any torsion vibrations if: 

- the dynamic absorber is dimensioned in such a way 
that it fulfills the relation (7); 

- we take into account the relations (9), which 
characterize the torsion vibrations of the equivalent 
mechanical system; 

- the reduced mass  m4 and the part of the crankshaft 
(which is reduced and has the elastic constant c34 ) is 
equivalent from a dynamic point of view with the 
dynamic absorber – relations (5) and (6). 

 
    A1 = 0   A2= 0    A3 = 0        A4 ≠0        A5 = 0      A6 = 0    (10) 
 
5. CONCLUSIONS 
 

If the dynamic absorber is built so that 
2x

l
L
=  

then this device does not introduce a new resonance 
phenomena, irrespective of the order of the harmonica induced 
inside the mechanical system which caused the forced 
vibrations.   
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