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Experimental study of particle damping for

a two-dimensional vibrating structure
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Beijing University of Aeronautics and Astronautics,-Beijing 100191, China)

Abstract:” By use of\a non-contact laser-vibrometer, experiments were made on an
L-shaped heam with a cavity attached to the free.end, so as to investigate the damping prop-
erties of particle damping for\a two-dimensional vibrating structure under different cavity si-
zes. The experimental results‘\show that: (1) the nonlinear particle damping, which is at
least one order of magnitiude higher than the intrinsic material damping of metals, can signif-
icantly suppréss the-vibration of structures. (2) The features of two-dimensional particle
damping are almost the same in each direction; with the increasing of dimensionless accelera-
tion amplitude, particle damping firstly increases and then decreases, meaning that there is
a critical dimensionless acceleration amplitude causing the highest damping. (3) Particle
damping as well as the critical dimensionless acceleration amplitude corresponding to the
damping peak increases with the cavity sizes. The experimental results could provide a relia-

ble basis for numerical simulation of particle damping in two-dimensions.
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Table 1 Three kinds of two-dimensional clearances

N (A, A)/mm (AL AD

A (1.02,1.12) (1.06,1.17)
A (6.23,3.60) (6.49,3.75)
A (9.93,7.61) (10. 35,7.93)
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Fig. 4 Velocity response of cavity versus time
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