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Validation of Damping Performance of Granular Damper with Elementary Analytical
Model and Design of Capsule-type Dampers for Vertical Vibration
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The present research relates to a granular damper which is associated with
controlling of the single degree-of-freedom system for vertical vibrations. The damper component of
a granular damper comprises cavities within a structure or holes drilled inside that suffer from
setup difficulties for the vibrating structures. Preferably changing damping configurations can be
simplified by the use of removable multiple capsules with an appropriate internal cavity and deep.
Experimental testing with steel ball of 2mm diameter partially or wholly filled shows that if a
given single-unit particle damper is replaced by two or more units of equivalent total mass in
capsules operating in parallel; the new capsule system retains much the same effectiveness in regard

to vibration amplitude reduction. Numerical simulations studies based on equivalent single granules
were also validated by experimental results.
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Fig.2 Frequency response
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Fig.1 Schematic of the experimental
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Fig.3 Frequency response
(u=10%,F/Mg = 0.099,
4 Capsules mounted)

15mm  #1



=5%

5%

30mm  #3

0.9mm

2.5%

20mm  #2

$2

F/Mg=0. 178

#
u =10%

35%

#2

M =5%

0.9mm

p =5%

#2
#3

#3

50

«
8

N
8

Amplitude (X/6st) [—]

10

50

Amplitude (X/8st) (]

Amplitude (X/8st) [—]

@
8

IS
3

10

w
S

#1 #2 #3

Fig.4 Capsule type granular dampers
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Fig.5 Frequency response in capsule #2
(A; = 0.5mm, u = 5%(2 Capsules),
F/Mg = 0.099)
! 0o
o Exp. (42, 2capsules) ! Hi |
! i\ |
— — Without Damper ! ‘)I |‘
- - - Added Mass ‘." |'.I ll
At=0.9[mm] N
F/Mg=0.178 o ‘|
5% ; l' o
File: ECa2t2.022 ! [ \
o \
40 W
v e\
/ e\
Ve
ERY
RN
%, ~
=== \%\\\\\\
20 22 24 26 28 30
Frequency [Hz]
Fig.6 Frequency response in capsule #2
(A = 0.9mm, u = 5%(2 Capsules),
F/Mg =0.178)
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Fig.7 Frequency response in capsule #2
(A; = 0.9mm, u = 10%(4 Capsules),
F/Mg =0.178)
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