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Acoustic Loads Reduction of Composite Plates for Nose Fairing Structure

Soon-Hong Park™, Cheol-Won Kong*, Y oung-Soon Jang*, and Yeong-Moo Yi

ABSTRACT

Acoustic load generated by rocket propulsion system is one of major dynamic loads during lift-off phase so
that it causes the structural failure and electronic malfunction of payloads. Acoustic loads can be greatly
reduced by an appropriate acoustical design of nose faring structures. This paper deals with the acoustical
design of the nose fairing structure for launch vehicle. It is well known that a honeycomb sandwich structure
is a poor sound insulator because of its high specific stiffness. In this paper, the sound transmission
characteristics of four kinds of honeycomb structures for noise fairing were investigated by means of numerical
and experimental ways. In order to estimate transmission loss, infinite plate theory by Moore and Lyon and
statistical energy analysis (SEA) method were used. The predicted results showed a good agreement with
measured ones. These enabled us to determine a proper core material for nose fairing, which shows good
sound insulation performance per weight.
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Fig. 1 Sound transmission of plane waves.
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Fig. 5 Axis definition of core material
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Table 1 Material properties of sandwich panels with orthotropic core

Facesheet material Orthotropic core material

mass per unit area | 3.73 kg/m2 Ezz 3.7¢8 Pa
Poisson ratio 0.05 Exz 1.0e¢6 Pa
Youngs Modulus 6.37¢9 Pa Eyz 3.1e6 Pa
thickness 6.3 mm density 16 ky/m’
thickness 76.2 mm
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Fig. 6 Transmission loss example of sandwich panels.
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Table 2 Material propetties of sandwich panels for nose fairing

Thickness mﬁsa?:; Ezz | Exz | Eyz | Material
mm kg/m’ | MPa | MPa | MPa
Core 1 25.00 1.8 296 | 483 | 103 Glass
Core 2 25.00 2.4 434 124 131 Glass
Core 3 25.00 1.92 1020 | 482 } 262 AL
Core 4 25.00 1.64 1275 | 296 117 AL
Thickness Z’iﬁfsal}_’g E Material
mm kg/m’ GPa
Face sheet|  1.60 5.12 60.7 /CE"‘;‘SQ;
Adtl‘:letf;ve 0.8

Transmission loss(Theory)
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Fig. 7 TL curves of 4 sandwich panels for nose fairing (theory).
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Fig. 8 TL curves of 4 sandwich panels for nose fairing (SEA).
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Table 3 Specification of test specimen

A1 Test ID| F7lkg) |2 7H(m’ A=
H est F 7lkg) (m") (kg/mz)
Al-core Honeycomb

| 1.90x1.50 .
Sandwich Panel(core 4) Al 18.0 90x 6.32
Glass-core Honeycomb

X 90x1.50 .70
Sandwich Panel(core 1) Bl 191 1.90x 6.7

3 4o FAE s 75 714 AFAEKIMM) =¥
AT aF9 F3E AEE FFAL ol gAY Ag Al
L ASTM E90-24, I1SO 140/3-1978 A H WRoz
Bkt Fig. 9°1A 8 F dxol AHE
Apolo] A gt AN FAFE &
S AE BTN 2HE AS5E DA

2 .

ARG T

il

Motor Controller

Fig. 9 Reverberation chamber for TL t (KIMM).
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Fig. 10 Measurement results of TL for 2 sandwich panels.
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