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The vibration characteristics for noise reduction of mold transformer
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ABSTRACT

This study deals a way to reduce the transformer noises. The first step is to identify the source of the transformer
noises. The second step is obtaining the vibration characteristics of transformer; its natural frequencies and mode shapes.
Based on these information, an method to reduce the vibration of transformer can be found. The cause of transformer
noises is mainly due to the magnetostrictive vibration of a core which is made of ferromagnetic substances. It is well
known that the magnetostrictive vibration of a core is unavoidable, and a way to reduce the transformer noise by
structural design is needed. It requires understanding the vibration characteristics. The natural frequencies and the mode
shapes of transformer are analyzed by performing the modal testing.
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Fig. 1 Magnetostriction curve of core under a
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Fig. 2 Mold transformer specimen used in experiment
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Fig. 3 Auto power spectrum of velocity signal of the
mold transformer
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Fig. 4 Core and coil of mold transformer for modal
testing: (a) the transformer core suspended on a
hoist, (b) measurement of core’s vibration by
using LDV, (c) transformer coil supported on
three points



S 247te) aHHAFTAA A REYHAFE ol
s Fig.7 % #Zth

08

Mode shape at 3 Hz
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Table | Natural frequencies of the core *
Natural frequency °
™ 3 Hz o2
2~ 40 Hz o4
3 87.5 Hz o5
4" 103 Hz ogl
5% 215 Hz
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o Mode shape at 215 Hz
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Fig. 7 Mode shapes of the core (3Hz, 40Hz, 87.5Hz,
103Hz, 215Hz)
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Table 2 Natural frequencies of the coil

Natural frequency
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Mode shape at 10.5 Hz
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Mode shape at 379 Hz
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Fig. 9 Mode shapes of coil (10.5Hz, 44Hz, 348Hz,
379Hz, 403.5Hz)
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