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Theoretical and experimental research on impact damping
with fine particles as damping agent
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Abstract: Based on the mechanical model of elastic-plastic impact between two spheres,
the energy absorption ability of two spheres covered by fine particles during elastic-plastic
impact process was predicted, the analysis model of the impact damper with fine particles as
damping agent (IDFPDA) was built and the damping performance of a cantilevered beam vi-
bration with IDFPDA was simulated. Experimental studies on the cantilevered beam with
IDFPDA were also performed, and the results were in good agreement with the theoretical
predictions in vibration period, transition point, amplitude response and resonance transfer,
which validated the mechanical models proposed. The following conclusions were drawn
through the numerical and experimental studies on the IDFPDA. (1) the analysis model of
the IDFPDA proposed is reliable; (2) the IDFPDA has good performance in energy dissipa-
tion, which is better than single mass impact damper; (3) the IDFPDA is helpful to allevi-

ate the adverse effects of negative damping.
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Fig. 2 Tllustration of two particles clamped
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Fig. 3 Vibration model of the IDFPDA
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Table 2 Parameters in model simulations
M/g 103.9
k/(C N/m) 686.67
e—— LK ¢/(Ns/m) 0.06758
LT
d/mm 10
4
F,/N 0.135
Fig. 4 Sketch of the experimental setup o/ ’
/Hz 12.94
1
Table 1 Parameters of the parts used in experiments ,
12. 9 Hz.
(
315X 45X 2. 1 / ) 0. 1Hz), k
7.8X10* kg/m?*
(mm X 'mm X mm) 682. 58 N/m, =12.9
12 mm 206 GN/m?* Hz ,
20 mm 652 MPa 1.5
0. 29
3.3
10 mm
100 GN/m*
100 pm 100 MPa 5 .
0. 33 R 30 mm. s
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