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Abstract

Mathematical model of the sound transmission loss (STL) of sandwich panels is firstly established
based on the method of wave impedance analysis. And then, the viscoelastic moduli of magne-
to-rheological fluid are estimated indirectly according to the relaxation time spectrum. Finally, the
simulation program of the STL of sandwich panels is coded by MATLAB and then the STL of sand-
wich panels is analyzed. Research results show that there are obvious effects of the field current
on the STL, and semi-active control of the sound insulation performance of the sandwich panel can
be realized by adjusting the field current; the core layer thickness of the sandwich panel is not the
bigger the better because bigger thickness is easy to make the coincidence frequency fall into the
common operating frequency range of sandwich panels and thus worsens the sound insulation
performance of sandwich panel in low frequency range; selection of face sheet material should
comprehensively consider the sound insulation performance of panels in both low and high fre-
quency ranges, and the panel cost and lightweight requirements should also be considered.
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Figure 1. Sandwich panel and the sound pressure field
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Figure 2. Estimated value of storage/loss moduli

& 2. fikBE/EREIRBAEE

4% [dB]

oxX
S

&
=

5

HiA [Hz]

Figure 3. Sound transmission loss of the sandwich panel with
different current
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Figure 4. Sound transmission loss of the sandwich panel with
different core thickness
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Figure 5. Sound transmission loss of the sandwich panel with
different face sheet materials
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Table 2. Material properties of the face sheets

* 2. mEMREMN

M} it B R (GPa) 5 (kg/m®)
HEe 70 2700
it 206 7900

AT AR 6 550

Y RART HARPIR I JZA, ARSI L 1 P IR DL, 30K ™ 1 5 0 S SR AR A AT AR AT
AN X I VI B 7 PERE B < TR AR JE AR 1 o 7 P REAE AR B 5 A o e 5 A T J2 K SR AR 24, FE i
B i TR B A E S JE AR . PRI, AR R AR SR AT T, A/ MU BRA A B e, TR
S PR R A A T2 PR J2 AR A D b 7 A 1o

B2, HEMERERE R — R BB LB R ERRmIZR AR RE T, (HIRIIL A — LA
A, O IRBL S 2 (R nd, 2 SN A NTUS B8 A PR RE L3R LKA AR 2 R R AR AR . FT L,
T2 PR IE B 2L 2k 25 pE v . (RARR A RE V), HEE R B 20K .

5. &hig

W SCHE TR BT e A S5 AR AR AR TR ARG S E R R, ST 1 WAL AR VBRI SR AR PR A 75 0 R B
M, KM MATLAB i BBE U T AR ASHOR R R = PERE, BT I 20T FE 45 e W F

1) JalBi AR AU T A AR S B AR A P 45 O R AT WY SR (R 52, AT DA 28 AR AR W 40,
FCERRI TAEBRARAE T, I O R AR T SR AR K B P PR e, SEBILR SR AR B 75 E 70 (K02 T 3l

2) FSEARIS R B FETFARBOR AT, KL 2 8L 5 T AW S A I NS JEAR IR 5 F AR A
AT SRR R AT 7 P i -

3) SRJEMR AR A Bk e H R 245 2 e SR R AR vt s ARSBRR A RE 0, 00T R SRR A A
HER .

E&UH

VL7558 1 L R RHIT 5 B 50 H (1402084C); B 5t Rk oK 535 A RHs 61 37 £ 4 1 H (CX2016028); 2015
R K2R AE ST A BT I 25000 H (20155)cx183)

SEV#Ek (References)

[1] Lu, T.and Xin, F. (2014) Vibro-Acoustics of Lightweight Sandwich Structures. Springer, Berlin.
http://dx.doi.org/10.1007/978-3-642-55358-5

[2] Mahjoob, M.J., Mohammadi, N. and Malakooti, S. (2009) An Investigation into the Acoustic Insulation of Triple-
Layered Panels Containing Newtonian Fluids: Theory and Experiment. Applied Acoustics, 70, 165-171.
http://dx.doi.org/10.1016/j.apacoust.2007.12.002

[8] VEiEWE, FER EAWEEERE T[] B S5R30#EH, 2007(2): 90-93.

[4] Choi, S.B., Seo, J.W. and Kim, J.H. (2001) An Electrorheological Fluid-Based Plate for Noise Reduction in a Cabin:
Experimental Results. Journal of Sound and Vibration, 239, 178-185. http://dx.doi.org/10.1006/jsvi.2000.3051

[5] Korobko, E.V., Baev, A.R., Bubulis, A., Kuzmin, et al. (2015) The Peculiarities of Ultrasound Wave Propagation in
Magnetorheological Fluid with Complex Dispersive Phase. Vibroengineering Procedia, No. 6, 326-329.

[6] Wang, T., Sokolinsky, V.S., Rajaram, S., et al. (2005) Assessment of Sandwich Models for the Prediction of Sound
Transmission Loss in Unidirectional Sandwich Panels. Applied Acoustics, 66, 245-262.
http://dx.doi.org/10.1016/j.apacoust.2004.08.005



http://dx.doi.org/10.1007/978-3-642-55358-5
http://dx.doi.org/10.1016/j.apacoust.2007.12.002
http://dx.doi.org/10.1006/jsvi.2000.3051
http://dx.doi.org/10.1016/j.apacoust.2004.08.005

JBFIR 2%

[71 Zhou, R. (2009) Sound Transmission Loss of Composite Sandwich Panels. Auburn University, Alabama.

[8] Pierce, A.D. (1981) Acoustics: An Introduction to Its Physical Principles and Applications. McGraw-Hill Book Com-
pany, New York.

[9] Weese, J. (1992) A Reliable and Fast Method for the Solution of Fredholm Integral Equations of the First Kind Based
on Tikhonov Regularization. Computer Physics Communications, 69, 99-111.
http://dx.doi.org/10.1016/0010-4655(92)90132-1

[10] Mahjoob, M.J., Mohammadi, N. and Malakooti, S. (2012) Analytical and Experimental Evaluation of Magnetic Field

Effect on Sound Transmission Loss of MR-Based Smart Multi-layered Panels. Applied Acoustics, 73, 614-623.
http://dx.doi.org/10.1016/j.apacoust.2011.12.015

Hans iXlth

BT E R EZ 0 RS
1. HREITERRS (QQ. WiE. MEAHES )
2. AU B A 3E
3. 24 /NI DA P FRE I 0 BT 5 I
4. RUFBILE AR A
5. BV RATIRE
6. PR
7. EM%E SN ETR

PeREiE ST http://www.hanspub.org/Submission.aspx

(=)



http://dx.doi.org/10.1016/0010-4655(92)90132-I
http://dx.doi.org/10.1016/j.apacoust.2011.12.015
http://www.hanspub.org/Submission.aspx

	Sound Insulation Performance of the Sandwich Panel Cored with Magneto-Rheological Fluid
	Abstract
	Keywords
	磁流变液夹层板隔声性能研究
	摘  要
	关键词
	1. 引言
	2. 夹层板传声损失模型构建
	3. 磁流变液粘弹性模量估算
	4. 传声损失影响因素分析
	4.1. 励磁电流的影响
	4.2. 磁流变液芯层厚度的影响
	4.3. 面层材料的影响

	5. 结论
	基金项目
	参考文献 (References)

