Investigating Compressing Particle Damper Pockets in Beams
Manufactured by Laser Powder Bed Fusion Additive
Manufacturing

Presenter: Yanzhou Fu
Authors: Yanzhou Fu, Satme Joud, Austin R.J. Downey,
Lang Yuan, Daniel Kiracofe

AN

77
il

UNIVERSITY OF

South Carolina




1. Introduction
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2. Methodology
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Methodology

Innovation:
Lots of research focusing on particle damper performance. However, the effects changing the volume of the

pocket post manufacturing has not been investigated. Therefore, this study reports preliminary investigations
on the effects of energy absorption provided by changing the volume of the pocket.

Research purpose:

1. The effects of energy absorption are provided by indenting the volume of the pocket.

2. The unfused powder pocket’s damping characteristics are assessed by observing the structure’s
response to various excitation.
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Table 1. Surface height change of the particle damper beam.

particle damper
beam

min-height
(um)

max-height
(um)

surface height change
(um)

before indent

after first indent
after second 1indent
after third indent

37.44
0
0

210.70
301.77
310.56
322.08

0
91.07
99.86
111.38
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Table 2. Shock test result for the solid and particle damper beam.

test sample max frequency (Hz) damping ratio Q factor Q factor standard deviation

solid beam 428.7 0.00287 174.8 1.89
particle beam 416.0 0.00430 116.7 4.88
91 um indentation 425.7 0.00420 119.4 4.52
99 um indentation 425.8 0.00408 122.8 4.48
111 um indentation 428.7 0.00401 124.6 4.17
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4. Conclusion and future work
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This paper investigated the effect of pocket volume change on a cantilever beam damping.
The vibration curves, decay rate, and fast Fourier transform (FFT) analysis are obtained under different pocket
volume change.

. Results show that show the particle damper inside of the beam can dramatically reduce the beam vibration. With
compressing the pocket volume, the particle damper density increases, which cuts down the unconsolidated
powders’ energy absorption capacity.

. Future work will establish the relationship between powder density and damping performance.
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