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ABSTRACT

Generally, a washing machine has processes such
and rinsing processes, the noise level is low because
tively low RPM, while the motor rotates at a high
noise is generated. The dehydration noise can be

as washing, rinsing, and dewatering. In the washing
the motor of the washing machine rotates at a rela-
RPM at the dehydration process, such that a loud
classified into structure-borne noise related to the

structural vibration of the washing machine and air-borne noise, which is radiated directly to the outside

of the washing machine. In this study, the structure-borne and air-borne noises are investigated by vari-

ous experimental methods, and practical improvements for dehydration noise reduction are suggested.
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Fig. 1 The structure of drum type washing machine
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Fig. 2 The experimental test setup and measuring process
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Fig. 6 Results of operational deflection shape
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Table 1 Natural frequency of each part

Part Natural frequency [Hz]

Cabinet |36-3> 555, 68.5, 89.5, 115.0, 124.5, 152.0, 176.0,
" 1206.0, 250.0, 294.0, 345.0, 398.0, 439.0, 458.0
Tub 16.5, 26.5, 48.0, 140.0, 163.5, 173.5, 177.5, 194.0,

Y0 1250.5, 267.5, 292.0, 349.0, 374.0, 402.0
Drum [46.0, 68.5, 139.5, 167.5, 176.5, 129.5, 245.0, 345.5
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(a) Top view

(d) 3-D view

(c) Front view

Fig. 7 115 Hz mode shape of cabinet
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Table 2 483 Hz peak level according to assembly
position of bellows

a b G d

483 Hz peak level

[AB(A)] 42 47 45 43
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Case Applied position Size [%] | Material type
Case 1 Left and right inner 100 PET
surface of cabinet
Case 2| Left and right inner |50 1y ppy
surface of cabinet
Case 3| Left and right inner |00y ppyp
surface of cabinet
Case 4 |, Leoft right and rear | yg0 |y oy ppp
inner surface of cabinet
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5
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&
=
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1/3 Octave band, Linear scale, Frequency [Hz]

Fig. 19 The reduction effect of high frequency
noise by sound absorbing material
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