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Fundamental Study on Suppression Effect of
High Grade Audio Rack with Cast Iron Powder

Takashi NAKAE, Takahiro RYU and Shingo HIROSE

Particle dampers are extremely simple structure, and unlike general viscous damping. They have the

advantages that they do not age, do not require maintenance. There have been many examples of studies on particle

dampers, but many studies have focused on particles with a few millimeters particle size. The cast iron powder

treated in this study has a particle size much smaller than the particle dampers used so far, and it is currently used in

high-grade audio racks, but its damping mechanism is unsolved. In this study, we conducted experiments on a high

grade audio rack and pole in which cast iron powder is enclosed, and suppression effects of cast iron powder are

clarified by comparing vibration characteristics with a rack and pole in which cast iron powder is not enclosed.

Fundamental experiment was also conducted. An experimental comparison was carried out using small-diameter

stainless steel balls.
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Fig. 3 Hammering test of audio rack board®
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Fig. 5 Natural mode of the audio rack board

Table 1 Modal parameter of the audio rack board

Natural frequency | Modal damping ratio
Rack C 130Hz 1.61%
Rack M 124Hz 1.21%
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Transfer function dB

50 . . s Premain amplifer §
0 1000 2000 3000 4000 T
Frequency Hz (a) Rack C

(a) Rack C

Transfer function dB

0 1000 2000 3000 4000 ) '
Ferquency Hz (b) Rack M
Fig.8 Sine sweep excitation experiment

-1104 5000 10000 15000 20000

2.3 Sine sweep HIRIC L D T v 7 ORI Frequency Hz
IR T@Yy, FL—Y—LTF AL T T (a) Rack C
BTy WA TIRRE T, 30 em Bfiu7- B -60
—h—ZRE L, PSR TH S 20 Hz~20 kHz @% 1239z
JiC Sine sweep IR FEBRZIT 72, T v 7 OHED
R BE R 2 B 0 A0, $R1E 5 M D ANk BE 2 J E
L7z, K’ 9@)BLUR 9bIcFnENT v 7 C B

. . . _ " > =70
WIMEEER FIF, SRiE -80+
z. sPRONPY Iz 3 D 3 90t

N S A e 5o l ;

TEMRW. 72, 77 CTIE4000Hz MLET, -1104

NT w7 M OSEHBRETRT. 7 v 7 M Tl 1259
5000 10000 15000 20000

(b) Rack M

Fig. 7 Frequency response function of the audio rack pole

Table 2 Modal parameter of the audio rack pole

Natural frequency | Modal damping ratio
Rack C 2150Hz 2.07%
Rack M 2310Hz 0.95%
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experiment
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Fig. 13 Frequency response curve of one degree of
freedom system when the leaf spring thickness is 0.5 mm
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