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1. An inertial shaker placed on the excitation table is used to 
excite the cantilever beam in vertical direction. The first 
bending mode of the beam (excited vibration) can be described 
using two identical Bruel & Kjær accelerometers 
(accelerometer1 and 2 on Figure2).  
 
4. THE EXPERIMENTAL RESEARCH SET-UP 
 

The experimental research set-up is summary described on 
Figure 3.  It is based on the design already described in Figure 
2.  The cantilever beam CB (clamped on the excitation table 

ET) has a mass M at the free end. Also on the CB free end is 
clamped the PDVAV (here sketched as principle). 

A dynamic signal analyzer DSA (HP 35670A) is used to 
describe the dynamics of the mechanical system with and 
without PDVAV. Especially here we are interested in the 
transmissibility evolution (the ratio between the Aout amplitude 
of output motion xout and Ain amplitude of input motion xin) 
versus the frequency of excitation. The DSA drive the inertial 
shaker IS (via a power amplifier PA), so an excitation motion 
xin with variable frequency is produced. Two accelerometers 
(A1 and A2) are used to acquire the input and output motion 
acceleration d2xin/dt2 and d2xout/dt2

 respectively (via a charge 
amplifier CA for each one). The transmissibility for the first 
bending mode in different circumstances (different values of 
CB length and different resonance frequency values as well, 
with and without PDVAV) is delivered by DSA to a personal 
computer PC, used for data processing (according to Figure 4).   
 
5. SOME EXPERIMENTAL RESULTS 
 

Figure 4 presents some results on the transmissibility T 
evolution versus excitation frequency ν, with the magnitude in 

decibels (dB) described by: 
 

 T(ν) = 20 · log(Aout /Ain)                          (1) 

There are two types of curves. The continuous curves (T1, 
T2….T6) describe the transmissibility without absorber. The 
dashed curves (T1d, T2d….T6d) describe the transmissibility in 
the same conditions, with PDVAV. The maximum attenuation 
(and PDVAV efficiency as well) is around 27 dB (22.3 LM, 
linear magnitude), for the resonance peak on 91 Hz frequency, 
see T1 and T1d curves. The resonance peak on T1d is moved to 
the left because the absorber increases the mass M, so it 
decreases the resonance frequency. As is clearly indicated on 
Figure 4, the absorber still gives a good attenuation (bigger than 
20 dB so 10 LM) even if the modal frequency is increased (the 
length of CB is decreased) up to 122 Hz, see T6 and T6d curves. 
Some experiments prove that the absorber keeps the same 
efficiency if the modal frequency is reduced even at 60 Hz. So 
the absorber has a bandwidth frequency of 60 Hz around the 91 
Hz, the frequency of maximum efficiency .  

 On Figure 4 the positive peaks describes the poles 
(resonance), the negative peaks describes the zeros (anti-
resonance) of the transmissibility between A2 and A1 
accelerometers. On the frequency of a negative peak, Aout << 
Ain, the CB works as a vibration isolation system. The PDVAV 
decreases the transmissibility in poles and increases it in zeros. 
The absorber works as a moving average filter for the 
mechanical transmissibility. 
 
6. CONCLUSION 
 

The passive dynamic vibration absorber with visco-elastic 
polymer (PDVAV) is capable to reduce significantly the 
resonating amplification in mechanical structures. It works with 
high efficiency on a wideband of frequency. There are plenty of 
possibilities to use it, taken into account basically three 
conditions. Firstly, the PDVAV should be placed on the 
structure where the vibration amplitude is maximal. Secondly 
the attenuation at resonance (and the stiffness of mechanical 
suspension as well) is given by the volume of the visco-elastic 
polymer. Thirdly the coresonance condition is assured by 
tuning the PDVAV’s mass. Nevertheless we must mention that 
there are two negative influences against the visco-elastic 
polymer used in PDVAV, the temperature variation and ageing 
of material.  
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   Fig. 3. The summary of the experimental set-up. 

 
Fig. 4. The transmissibility evolution (with PDVAV – dashed 

lines, without PDVAV – continuous lines). 




