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Vibration and Radiated Noise Analysis of Plate Covered
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ABSTRACT

A solution procedure of vibration and radiated noise of the plate covered with damping material
has been studied. To predict the vibration level and the radiated noise level of the plate covered with
damping material, FEM and BEM have been utilized, respectively. A property of damping material
has been measured by using a composite beam. Two different kinds of measuring procedure for the
composite beam have been introduced by comparing its characteristics. The numerical prediction of
vibration level of the plate covered with damping material has been proved with experimental data.
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Fig. 1 Equipment of Oberst method to measure
composite beam'’s loss factor

Table 1 Apparatus of Oberst method

Manufacture ‘& e
Apparatus Spec.
PP type Spec
Exciter & B&K Type MM002 | .
amplifier B&K Type 2705 | 0 2000 Hz
Velocity sensor &| B&K Type MMO004 N
amplifier B&K Type 5935 | 02000 Hz
FFT analyzer AND AD-3525 0~100 kHz
Personal .
PentiumIl 866 MHz
computer
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Table 2 Type of damping materials

Atype | B type |Steel beam
Thicknessfmn] | 32 2 038
Weight[g] 14.29 10.76 245
Density[g/mi] | 0.0012406 | 0.0014944 | 7.66e-03
Lengthlm]} 180 180 200
Width [m] 20 20 20
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Fig. 2 Loss factor of composite beam by using
Oberst method
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Table 3 Apparatus of impedence method
23 BT AE ME P A
Manufacture & = = e ol
Apparatus type Spec. Bote] FEM(finite element method) 42 ¢t
Excitor & 2dy g A .5A7 FHL SDRC/I-DEAS, 314
;;;ﬁ;er B&K Type 2635 & MSC/NAST- RANS o|&3agith. ANAHE o
B3 guo] FE 2d-& AT o AWz B4R
Impedence head | B&K Type 8001 0~10Hz 7} Zuieo] whal WEEE AAANE o 948 7
FFT analyzer AND AD-3525 |0~100kHz At Aol 71538t I8 EE AAR o @A
Personal . 9} &4AFE MSC/NASTRANS 24 & Fu4¢
PentiumIl 866 MHz o s e a1 g ,
computer o we} I ghe WA ¢ sle 2=y-HH(CBUSH)
242 FH%D, 1 AL BB o v Pz AL
Table 4 Type of damping materials (NSM) & F7tste ez BdS A8t ¥
Atype | Btype |Steel beam oo 444 4 QA(thin shell element, CQUAD4)
: =YY B 25 (beam element)E TFAEZ, &
Thicknesslm] | 32 2 08 Fs7) 9% A3k A (RBED E QF3E. Fig.
Weight[g] 29.77 2242 55.15 52 BT A3 Fog 59 SHEHDS T3] §
3 FE Rdolt} [-DEASHA Rddg 3 & 2T g
Density[g/mi] | 0.0012406 | 0.0014944 | 7.66e-03 o o dolth. IDEASAH 294 @ 5 °
A& T3l ¢] FE B9 HolHE NASTRANe] ¢
Length{m] 250 250 250 Ha}Ath. NASTRANO] AME3 A 7A) ghe] 44
Width [m] 30 30 30 F L EAXE OWEAEWS A5t 23 B
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Table 5 Analysis software of plate vibration

Procedure - Software

Post processor SDRC/I-DEAS 8.0

Solver MSC/NASTRAN 70.5

Pre processor SDRC/I-DEAS9.0

Amplifier [
Data
converter
Amplifier [P
Accelerometer
Accelerometer ’Jﬁ
1
: Zonic & AND
{(WCA/Power modal)
{ Steel plate
Exciter
Controlier

Fig. 6 Equipment of plate vibration test

Table 6 Apparatus of plate vibration test

Apparatus |Manufacturer & type|  Spec.
Exciter & MB C150HP 500 1b
amplifier MB S52500S 1 Ch.
B&K Type 4370 10.15 pC/ms*
Accelerometer B&K Type 5935 1 Ch.
& amplifier | PCB Model 353B14 55 mV/g
PCB Model 482B11 1 Ch.
Micro phone B&K Type 2669
& amplifier B&K Type 2635
. 1 Output Ch.
FFT analyzer Zonic+AND 8 Input Ch
Personal Mac. Quadar 950 Max.
computer Digital Ventrius 40 kHz
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Fig. 7 Frequency response spectrum of vibrating
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Fig. 9 Comparison of vibration test result
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