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Acoustic Load Reduction in the Payload of Small Launch Vehicle
by using Resonators
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ABSTRACT

To protect a satellite and electronic equipment from the acoustic load generated by rocket propulsion system,

many launch vehicle use acoustic blanket. Acoustic load is main source of random vibration working on the payload.

Most high frequency region of the acoustic loads is reduced by payload fairing skins and acoustic blanket, but low

frequency region is not. In order to reduce acoustic load of low frequency region , we designed array resonator

panel which was made of composite materials. Insertion loss capacity of the payload fairing with acoustic blanket

was verified from PLF acoustic test in the acoustic chamber.
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Fig. 1 Acoustic mode analysis of PLF
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Fig. 2 Composite acoustic resonator
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Fig. 4 Absorption coefficient of the 1st mode resonator
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Fig. 5 Absorption coefficient of the 2nd mode resonator
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Fig. 6 Acoustic blanket scale-down specimen
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Fig. 9 Acoustic test of the PLF
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Fig. 10 Insertion loss of the PLF without acoustic blanket
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Fig. 14 Comparison of IL at upper region of PLF
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(1/3 octave band)
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Fig. 12 Variation of insertion loss by excitation SPL
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Fig. 13 Comparison of IL at lower region of PLF

(1/3 octave band)



