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Abstract

The project accomplish the frequency response analysis and sound radiation analysis of
composite flat-plate loudspeaker stiffened by carbon nano-tube. The research project join into
the project proposed by Professor Kam, T. Y. The project accomplish the following tasks:

1.Accomplishthe correctness of frequency response analysis and sound pressure level.
2. Design and fabricate specimens in advance.

3. Calculate and verify the efficiency of sound radiation.

4. Establish the measurement method of sound pressure level.

The project establish a finite element method on the frequency response analysis of
composite flat-plate loudspeaker stiffened by carbon nano-tube. Using the pre-post processor
PATRAN and finite element analysis software NASTRAN to find out the peak and valley of the
composite flat-plate loudspeaker stiffened by carbon nano-tube subjected to external sinusoidal
force with different frequencies. The project establish a sound pressure level calculating method
using the frequency response aralysis and Rayliegh's first integral equation. Also perform
sound pressure level test by LMS sound pressure level measurement system and the results is
the same asthe previous analysis.

Keywords carbon nano-tube, composite, flat-plate loudspeaker, frequency response analyss,
resonance frequency, sound pressure,
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1. 1 2
1
Material E (MPa) 2(kg/nt) h(mm)
1 0.0512 19.531 8
2 Material1 (8Bmm (H) (h))
Type h(mm) H/h E(MPa) 2kg/nT)
1 0.17 47.05882 24.76335 915.842
2 0.25 32 12.57471 622.981
0.35 22.85714 6.40788 446.012
2. ( 2) h E ()
( 24mm* 12mm 1.5mm )
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3. K 3
3

Type K (N/M) M (kg)
1 146.306 5.2825E-5
2 235.128 3.5933E-5
3 325.733 2.5726E-5

4. K
Imm 4

4

E1(Gpa) | E2(Gpa) | V12| GI12(Gpa) | GI13(Gpa) | G23(Gpa) r (Kg/m?®)

3.7 0.15 0.02 0.02 0.02 0.02 218.86
5. 8mm 25mm 5
5
R( mm) | K ( N/m) (9) (N)
25 1076 0.6 0.875
8 344.32 0.192 0.28
6.

1" 10%%Pa(=1 Tpa)

6

E1(Gpa) | E2(Gpa) V12 G12(Gpa) | G13(Gpa) | G23(Gpa) | r(Kg/m?®)

9.07 9.07 1000

300 300 0.3 9.07
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] Ke Voice coil . X-direction rotation spring elements
Force act on the node points
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E K/ \ Ux=0,Uy=0,Rz=0
[
= (h=Fcoswp Kc
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Three point bending
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Loading (kg)
(mm) (9) (for 2mm deflection) (GPa)
S02
1.14 1.16 1.25 1.58 0.389 0.507 4117 23.42
Epoxy+SiO;
111 1.13 0.89 1.19 0.267 0452 3.0612 nea| BB
1.08 11 0.95 1.24 0.279 0.335 34728 12.39
Pure Epoxy
1.08 11 0.81 1.02 0.23 0.29 2.8629 1326 | 1283
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2
(Carbon Nano-Tubes CNTS) * 8cm*4cm
( ) Three mint bending
__PU E2 8
48E |
(Carbon Nano-Tubes CNTSs)
(mm) (kgw) Ez (GPa)
(2mm )
1 0.039 0.61152
+ epoxy+CNTs 1.02 1.595 23.508
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