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An Experimental Study to Improving the Sound Transmission
Loss of Honeycomb Sandwich Plates

ABSTRACT

The sound insulation capacity of honeycomb sandwich plates which have relatively
higher strength ratios to weight is poorer than those of uniform and another sandwich
plates. Therefore, improvement of the sound insulation capacity of the honeycomb
sandwich plate which has a merit of lightness is required to use it in automobile and rapid
rail road industries. In this study, to improving the sound insulation capacity of the
honeycomb sandwich plate, the sound transmission loss of the structure is experimentally
investigated by adding a viscoelastic damping layer. The effective add position and
thickness of the layer were investigated from the viewpoints of both sound transmission
loss and improved sound transmission loss over the frequency range from 800Hz to 10kHz.
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Table 2 Material properties of the
_viscoelastic damping material

Young's Modulus

9.701 x 10'%(N/n)

29 o148 FeHAIANRE B A Density 1.465 > 10(ke/m')
o] vl @ Hrle] AR de] AMHEsn Y of Loss Factor 0.25064
Table 1 Mechanical properties of the aluminium honeycomb plate

Face Plate Honeycomb Core
Young's Modulus 7.06 x 10'"°%(N/nd) Shear Modulus 6.5 x 105(N/ni )
Poisson's Ratio 0.33 Density 38.0(kg/m’)
Density 2.7x10%kg/m") Shell Thickness 5.0x107%(m)
Thickness 0.001(m) Shell Size 9.5x107%(m)

Table 3 Specimens of group | and its sound transmission loss average

Specimens Honeycomb Core Face Plate Total
of Hight Mass Thickness Mass Mass S(Z;]g)A
Group 1 (mm) (kg) (mm) (ke) (kg)
Plate 1 5 0.11 1 5.78 5.89 26.1
Plate 2 8 0.18 1 5.78 5.96 27.7
Plate 3 10 0.22 1 5.78 6.00 29.8
Uniform without 2 5.78 5.78 32.6
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Fig.3 Geometry of an aluminium
honeycomb plate
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Table 4 Specimens of group |l and its sound transmission loss average

Specimens Ba D ing L
pecim re . amping Layer STLA ISTLA
of Honeyeomb Thickness Mass
(dB) (dB)
Group I Plates (mm) (kg)
Plate A Plate 1 1.3 2.0 33.8 7.7
Plate B Plate 2 1.3 2.0 32.2 5.5
Plate C Plate 3 1.3 2.0 31.1 1.3
Plate D Plate 1 3.1 4.8 35.8 9.7
Plate E Plate 2 3.1 4.8 35.2 7.5
Plate F Plate 3 3.1 4.8 - 32.3 2.5

Bol& ube} Zo] Plate 12 ARFo] EA1A]
gro1} Plate A, Plate D= 2+ 57 1.3mm
9} 31mmée] AKEe] Plate 19 3% Hej A
AH ez |A=A ek

23 5% A¥UL3 Plate 1, Plate A 2
Plate Dol tisle] Zabiaoz Pyl Fa
L24R)T 4 o8 A FAEHE 13
Lgiuico] TR BRIt A YA
A% FHEHE ARG Folel Q@ AR
712 AA Fo<iglels Plate 13 v]asid
ztzt 3dB3# 6dB9 /AMEIZE Aozt wkd
o A % F&de AGFoll g &
o} A & NHEAE Beow, FHF
& 2kHzoA = Hd 13dB3} 17dB7HAS] 7i4d
) Ao o)¢k B FAEHe] MHE
AR ze) AgaAel A e FFAoid 9
& AR EI} APdEo)A LojF Fajeld, o]
29 MMEN= ARlEe] =XE e A¥E
Bol] dsiM % FAFE 43S Eck welr o]
RE olele] AELTe] G FaEde]l Ad
e PAFASASTLA) 2 MM HEF
ZHEA(ISTLA - Improved Sound Transmi-
ssion Loss Average)2 Y|mgc}

B 4o Zt APEw olge] PIEFIEd
2 QMY FFEaEA(ISTLA)S Bt o
59 AnEHE YT FA9 AxRZe) o7
Ealedo) e Feje] St seldeE ¢
HaAe 4 & Ak o)FE Zolo FAE g
obA 42 Y] o] ol eR 5

60 . —— T

T T
Mass laws Rg of the

Flates D, nd 1 o~
“ | . A a /"é”-" -
5 -~
= =1
o
%
]
2
s N
= —-{}— :!Plate 1
= - :Plate A
A -
-=/A == :Plate D
0 Ll PR |
103 10t

1/3 octave center frequency Hz

Fig.6 STLs of aluminium honeycomb
plates with and without damping
layer(Plate 1, A, and D)
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Table 5 Specimens of group lll and its sound transmission |oss average

Speci B D ing Laye
pecimens are _ amping Layer STLA ISTLA
of Honeycomb Thickness Mass
(dB) (dB)
Group W Plates (mm) (kg)
Plate G Plate 1 31 2.0 35.4 9.3
Plate H Plate 2 3.1 2.0 34.5 6.8
Plate 1 Plate 3 3.1 2.0 32.2 2.4
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Fig.6 STLs of aluminium honeycomb
plates with and without damping
layer(Plate 1, A, and G)
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