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Study on Mechanism of Measurement of Sound Insulation Performance

by Vibro-Acoustical Analysis
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Fig. 1 Analysis model.

Table 1 Properties of plate.

size: (a [m], b [m]) = (0.9, 0.9), (1.5, 1.25);
thickness: z,= 5, 10, 15 [mm];

pp=2500 [kg/m’]; v =0.22;
E,=17.5x10" [N/m’]; 5,= 0.002

Table 2 Properties of a seal.

dy=15 [mm]: kg =5 [mm]; £,= 10° [N/m?];
ps= 1000 [kg/m’]; #,=0.1,0.5

Table 3 Depths of niches.

one side: /; = 0.05, 0.15, 0.3, 0.45 [m];
l,=0[m]

two sides: (/; [m], /,[m]) =(0.15, 0.3),
(0.225, 0.225), (0.3, 0.15)
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Fig. 2 Random-incidence transmission loss with

one-sided niche (¢ =0.9, 5=0.9).

50

hy=5 [mm] 1
30 N
NN Y
20 N ‘i:f,' : \
/'-/- (b 1)) = (0,0)

10 (st =(0.4550)

-e- (I, ) =(03,0.15)

o (I, 1) =(0.225,0.225)

100 1000
Frequency [Hz]

Sound reduction index [dB]

— Mass law

— Sewell expression
—e— Measured (0.93x0.93 [m 2])

5000 100 1000 5000
Frequency [Hz]

Fig. 3 Random-incidence transmission loss with

two-sided niche (¢ =0.9, =0.9).
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Fig. 4 Incidence angle dependence of transmission loss
with/without niche at 500 Hz (< f;) and 1334 Hz (> £;)
((a, b)=(0.9,0.9), hp,= 10 [mm]).
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Fig. 5 Influence of the depth of one-sided niche on
random-incidence transmission loss
(hy=10 [mm], 7, = 0.5).
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Fig. 6 Influence of the depth of two-sided niche on
random-incidence transmission loss
(hy=10 [mm], 5, =0.5).
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Fig. 7 Influence of the depth of two-sided niche on
random-incidence transmission loss
1, 7,="0.1).
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Fig. 8 Measurement surface setting.
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Fig. 9 Transmission power ratio
((a, b) = (0.9, 0.9), 5,=0.5).
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Fig. 10 Distributions of sound pressure
and active intensity at 1334 Hz,
(I, 1) = (0.225, 0.225), h, = 10 mm
(upper: (0, p) =(0°, 0°), lower: (6, p) = (45°, 45°)).
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