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Honeycomb Sandwich Structure and ItsApplication in Helicopter Noise Control
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ABSTRACT: The work aims to introduce the traditional honeycomb sandwich structure, which is composed of honeycomb
core material coupled panel/film and has excellent noise reduction characteristics. In order to further improve the noise reduction
performance of the honeycomb sandwich structure, the porous sound absorption materials was filled into the honeycomb core
combined with the principle of porous sound absorption and the concept of "integration of sound absorption/insulation structure
function”, forming a honeycomb sandwich structure based on porous sound absorption, but the noise reduction performance at
middle and low frequencies was poor. Combined with the micro-perforated plate and Helmholtz resonance theory, the sin-
gle-degree-of-freedom honeycomb sandwich structure based on resonant sound absorption was devel oped, which was composed
of honeycomb core material coupled with the perforated panel/film, and improved the noise reduction characteristics at medium
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and low frequencies. However, the noise reduction frequency band was still too narrow, which could only show good noise re-

duction characteristics within a certain frequency range. Therefore, the multi-degree-of-freedom honeycomb sandwich structure

based on resonant sound absorption was developed. The perforated panels/films of each layer and the characteristics of honey-

comb structure were used to achieve noise control at different frequencies. The application of honeycomb sandwich structure in

passive noise control of helicopters in China and abroad is summarized, and the development trend of new honeycomb sandwich

structure is prospected.

KEY WORDS: honeycomb sandwich structure; porous sound absorption; resonant sound absorption; single-degree-of-freedom;

multi-degree-of-freedom; helicopter; passive noise control
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Fig.1 Main noise sources in the helicopter cabin
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Fig.3 Sound transmission loss curve of traditional honeycomb
sandwich structure
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Fig.6 Typical single-degree-of-freedom honeycomb sandwich structure and its sound absorption coefficient curve
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Fig.7 Typical double-degree-of-freedom honeycomb sandwich structure and its sound absorption coefficient curvet?¥
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Fig.8 Rubber film/paper honeycomb sandwich structure with double-degree-of-freedom and its sound transmission loss curve!?

1.0 = ——yary—
At - = = FAAE=05 mm
o AW == FHLA4=0.6 mm
: oo o SEFLAA=0.7 mm

0.6 |-

LSES

0.4

0 1000 2000 3000 4000
B /Hz
Vel O 2R AL /55 46 W 5 XL F 1 E e 2 45 ) S LR 7 2 Bt 46 2

Fig.9 Perforated film/aramid honeycomb sandwich structure with double-degree-of-freedom and its
sound absorption coefficient curve'?
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Fig.11 Resonant honeycomb structure of embedded film and its sound transmission loss curve'?®
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Fig.13 Embedded multi-degree-of-freedom silencing composite honeycomb core of AVIC!*9:
a) embedded partition type; b) embedded silencing cap type

# /%ﬁ
R 1

Fari&/dB

60

—= {3 = =fTF
—-ETE T < KkFE

1000
Bi#/Hz

1500

Pl 14 AT 7 -l VARHS IR 1 B S22 5 A e 5 2 2

Fig.14 Honeycomb sandwich structure with band gap characteristics of phononic crystal and its sound transmission loss curve®!
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