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Sound insulation performance of honeycomb-hole panels

CHEN Wen-qing, TAO Meng, LIU Ze
(School of Mechanical Engineering, Guizhou University, Guiyang 550025, Guizhou, China)

Abstract: Based on the three-microphone method of measuring sound transmission loss (TL) in the standing wave
tube, the finite elements analytical model of honeycomb-hole panels is established to calculate TL. The model is proven
generally reliable by the comparison between measuring result of the standing wave tube experiment of 3D printing’s
honeycomb-hole panel and numerical result of this finite elements analytical model. Acoustic performance of honey-
comb-hole panels is analyzed by using the finite elements analytical model. The effects of center spacing and wall
thickness of hole element, total thickness of panel, loss factor and Young’s elastic modulus on acoustic performance of
honeycomb-hole panel are discussed, which indicates that wall thickness of hole element, total thickness of panel and
Young'’s elastic modulus have greater influence on TL. The result provides a reference for the engineering design and

optimization of such kind of structures.
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Fig.1 The structure of honeycomb-hole panel
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Fig.2 The 3D model of honeycomb-hole panel
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Fig.3 The model of three-microphone method for TL measurement

AR L,
—_ 1 p
t,=2sin (k)5

1

,ejkn(Ll"'Lz) (1)

TL=-201glt| ©)

Kk, ABEG S, RO E@IEE; L,
N @S E A IR AR L AN%R G
SRS ERCA W P Py PN
HO. ©. OWFHER L.

3 ARTTo A RIE

P 75 X SR B 2 s A 3 AT B V8 36 HIE BN R
AR A& BB AR Y, BT DL SR B3 A AR )
(B 45 5 5 9l 25 SRR AT 5 L IGHIE

S ISR R AL 5 AR SW RFIBHBLE K
M dg B AR AL T IR, oA e &L PRATR
N 1972 Hz, SEU6 AL 75 45 25 I & 1A AT R TE LAY
250~1 600 Hz.

B MRE A EAR 100 mm R 55 25 s A A
HA s s e O A RN 6.25 mm, 23 BRITRE R A
1 mm, HREEHN 2 mm, B OFEREEZRN 1 mm. %
FE B SEBREE I BMAE fh 2 3D TENH) ABS # K,
SHEXFMEIE S, © LM HnE 1
Fim

Fz1 ABS HHREIHEXSH
Table 1 Relevant parameters of ABS material
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Fig.4 TL of size-finite honeycomb-hole panel
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Table 2 Structural parameters of honeycomb-hole panels with
different serial numbers (unit: mm)

W 1 2 3 4 5 6 7
ESICE TH
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SR I} El
REHICEEE 1.00 1.00 1.00 1.50 2.00 1.00 1.00
WA JEE 20.0 20.0 20.0 20.0 20.0 9.00 31.0
B OEREE 1.00 1.00 1.00 1.50 2.00 1.00 1.00
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Fig.5 TL of size-infinite honeycomb-hole panel
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Fig.6 TL of honeycomb-hole panels with different hole spacing
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Fig.7 TL of honeycomb-hole panels with different wall thickness of
hole element
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