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ABSTRACT
The main purpose of this study is developed new composite materials flat-panel speaker on the mainstream of LCD TV speakers
market, the main specifications for the L58x W25x H15 mm and L116x W25x H15 mm of flat-panel speaker. By designing
flat-panel of speaker of stiffening composite pattern and transforming coefficient of the spring edge material, made the sound
pressure curve to achieve the best smooth, can reproduce the frequency of the signal integrity and get the best sound quality
flat-panel speakers, extend high frequency in sound pressure to increase the frequency range, enhance high frequency clarity. The
two flat-panel speakers are to combine to form one double flat-panel speaker. This application could be make vocal range more
broad. At the same time, closed enclosure and bass-reflex enclosure developed flat-panel speaker sound box enhances sound in the
flat-panel speaker of the low frequency, sound pressure curve variance reduced by 14%. This study is used ANSY'S finite element
analysis software to create speaker models and frequency response analysis with the experimental measurements of sound pressure
curves for comparison, verify the accuracy of the model predictions and effective characteristics of flat-panel speaker. Finally, the use
the PSO in Fortran software calculate the best LCD TV manufacturing parameters, the L116x W25x H15 mm of the best
flat-panel speaker diaphragm manufacturing parameters is pattern 1 and single carbon fiber stiffening, edge material used PU
synthetic leatherd the L58x W25x H15 mm of the best flat-panel speaker diaphragm manufacturing parameters is pattern 1 and
single carbon fiber stiffening, edge material used PET, double flat-panel spacing of 35mm, expect to provide a new LCD TV speaker
in the majority consumer market.

Keywords : LCD TV flat-panel speaker] composite materialsC] pattern stiffening] optimal design] double flat-panel
Table of Contents

OO0O00OO0D0O0ODCOOvABSTRACTVIiOOviiOOviiOOO xiOODO xviOOO OO 1110011200000
b 31300005140000 71500009000 000011210000 11220000 1323000000
00180000000 2131000000ANSYSODOOODOO 22311 0000000000000 24312000
ob0o0d 2313000000000 293200000000 303210000000000000 313.22L116

x W2bx HISmmO OO ODOO0OO0O0D000 333.23L58x W25x HIsmmO OO DOOOOODOOO 34330000000
3533100000000000000 8332000000000 00000 38340 000000000000 40
5000000000000 00000Db00 46000 0000Db00bObD 4741000000000O0 47411
00000 474120 000000000000 4841300000006514140000005541500000 59
42000000000000000DO 0430000000620 00 00000 655100000000 655200
O000b00obOobboOoboOoOoers2l 00000000 DbO0DbObDOODbDOeers220000000000DOO
O00000gess23 000000000 Db0O0DbODDONn 735.23.1L116x W25x HISmmO OO DO OOO 735.2.3.2
L58x W25x HISmmO O OO OO0 79530 00000000000000000 845.3.1L116x W25x H15 mmO O
O000D00 85532L58x W25x HISmmO OO OOOOO 865400 000000000000000 8754.100
0000b00obOobobOob sss420000000000DO0O0DOO 2550000000000 00DbOODbDOO
go4se6e00000000O0O0O0OO0OOS6100000000000000O000O0 9rs6200000000000¢0
o000 ess621000000000000O000O00O 99562200 0000000000000 10056300000
oboooboboooboobobobo oo oooob0obOon 1026100 10362000000 1050000 107

REFERENCES

[1]Kam, T. Y., U.S. Patent No. US006681026B2, 2004.0]

[2]Bell, A. G., U.S. Patent No.174465, 1876.01

[3]Baldwin, N., U.S. Patent No. 905781, 1908.00

[4]Meyer, D. G.,“ Computer Simulation of Loudspeaker Directivity” , Journal of the Audio Engineering Society, VVol.32, pp.294-315, 1984.00
[5]Morse, P. M., and Ingrad, K. U., “ Theoretical Acoustics” , McGraw-Hill, NY, 1968.0



[6]Takeo, S., Osamu, Y., and Hideo, S., “ Effect of Voice-Coil and Surround on Vibration and Sound Pressure Response of Loudspeaker Cones
", Journal of the Audio Engineering Society, VVol. 28, No. 7-8, pp. 490-499, 1980.0

[7I0C0C0" OO0OO0O0OCRayleighDOODODODODODODODOOO” 0000000000000 OOOO200500

[8]Kennedy, J. and Eberhart, R.C., “ Particle Swarm Optimization” , In proceedings of IEEE International Conference on Neural Networks,
Vol. 4, pp.1942-1948, 1995.00

[91Mingsign, R. and Bowen, L., “ Determination of Optimal Exciter Deployment for Panel Speakers Using the Genetic Algorithm” , Journal of
Sound and Vibration, Vol. 269, pp.727-743, 2004.00

[l0[0CC000" O0O00O0O0OO0”" 0000000000000 ODOOODO?200200

[11]0000" 0000000000000 0OO0”" DO0D0D0D0O00O0OOO0OOO0OOOODOODO200400

[l12l0000" O0O000D0O0DO0O00O0" 0000000000000 000000o200400

[1I3jIcC0C00* DOoOoO0QoOoQoO0oQ0QOQOQoQoQOOQOQOOOOOOQOOOQOO” DOQOOOOOOOODOODOODODOODOODO 2007
oo

[40CCO0" DOQ0O0Q0O0OQ0O0OQOO0OQ0O0OO0OQOOO0OOO0O0O0QOO0O0O”" OO0 OOOOOOOOOOOOOOObOOO20000
[5]0CC0C0" DO0OO0O0OO0OO0O0OO00Q00OU0O0OQ00O00OQ0” DODOoU0O0OODO0OOOUOOOOOOOOO20040 O

[(l0C0C0C0" DOOO0OQ0O0OO00OQ0Q0OQ0O0” DO0oUDO0OO0O0OO0OO0UOOOObDOUODObOObOOD?200100O

[17]Fredrick, H. A.,* Acoustic Device” , U.S. Patent N0.1955800, 1934.0

[18]Thuras, A. L., “ Sound Translating Device” , U.S. Patent No. 1869178 , 1932.0

[9jCCCOC0" DO0O00O0OU00O0000OU0O0O0O00O0” UL UDOUOUOUOUOUObOOO20080 O
[20[0CC0C0C0C00O00OC0" D000 DU0OODOODOUOUOUOUOOoOOO20070O

[21]00C00C" DOOCOOCOOOOQO” DooOoOoOoo200800O

[22]International Electrotechnical Commission, “ Sound system equipment Part 5:Loudspeakers” , IEC 60268-5 Third Edition , pp.39, 2003.00
[23]Audio Engineering Society[1 “ AES Recommended Practice Specification of Loudspeaker Components Used in Professional Audio and Sound
Reinforcement” , AES-1984 (r2003) Second Edition, pp.11-12, 2003.0

[24]Christopher, J. Struck, “ Conversion of Frequency Data to the ISO R Preferred Frequencies” , CJS Labs, San Francisco CA USA, 2007.



