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Acoustic characteristic and surface integrity of sound film induced

by laser irradiation
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(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to solve the problems of intermediate frequency (IF) distortion and acoustic
performance deficiencies during the use of polymer polyester sound film, a novel laser modification
technology on polymer sound film was proposed to improve the function and characteristics of sound film
in sound device. Continuous semiconductor laser with the fixed-wavelength of 975 nm was applied to
irradiate the surface of sound film with different laser power. Based on the assurance of the sound film
surface integrity, different effects of laser irradiation on modification of sound film were obtained. The
results show that after laser irradiation, the surface of sound film is intact without breakage or
deformation. The surface roughness of the sample decreases, which is benefit for raising the consistency
and uniformity of sound film during the vibration process. The sound film distortion, the resonant
frequency and other acoustic properties are improved, moreover, the sound quality of the product is
significantly improved. Results obtained in the experiment are of great significance to quickly and
efficiently enhance the market competitiveness of the sound devices using polymer polyester sound film.
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Fig.1 Sound film and laser treatment area

1.2 KW/ RFAE

8 56 % F 182 [E Dilas COMPACT130/140 2 5 {4
TR G WOLE IR R G, WoObEs i K h U8
130W , S Y, KR 97545 nm, R 842 400 pm
PICEF BTG T, T ARG B & i1 L
T VR YL 2 B T OG A D) 2R B R
() P 1) 98 O e XTSRS T S 2 SR W i T
I [] A SO 5 R SR IR A Ly 7 A 3R T AR JE B ik 1Y)



1422 oGk A2

% 44 %

MG, BRSO T O D) 380 SRR Y 52
M), I A X s RS B) VSO AR E— 2 e ok
i R - R SR R e RO T3 20 W,
JEBE ELAE N 2 mm &8 BRES (] Ry 20 s, Ab 253K T0 X35
WE s,

2 1O 35 K AEL RS B (1% I 2R ] Zeiss—Axio
CSM 700 AU ECH (o LR AR W A T2 psf ok A
FEfih 43 A, 398 FH 22 9k K (400~700 nm) 715 , % = R 5
HE R 100 Wi/s, =44 73 HE R AT 3K 1028 pixel x
1024 pixel , IR TS ELR (1) = 4ERIMR . 1E3RTHIE
S 3R DR R B 00 i 2ok A v, 6 ) Zeiss10 A5 45 Sk 3
AFHE, AKX A 1.7 mmx1.7 mm, iRFE 0 4H K
R SENER 1 s, R P REOGTIE « iR
BFE], d S OEEEE B AR,

®1RAESERRESH

Tab.1 Paramaters of laser surface treatment

No. PIW t/s d/mm
1 0 0 0
2 10 20 2
3 15 20 2
4 20 20 2
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Fig.2 Test areas of surface roughness after laser treatment
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Fig.3 Test areas of line roughness after laser treatment
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Tab.2 Results of surface roughness test induced by

different parameters laser irradiation (pm)

No. Ra, Ray Rac Rag, Ra, Ra,
1 9.808 11.898 9.153 11.574 9.828  10.964
2 6.378  6.795  7.598 8.948  6.469  7.160
3 5.755  5.153  5.063  7.189  4.927  5.133

4 4.584  4.055 4.809 6.682 3.915 4.900
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Fig.4 Outline of the sound film top before and after laser treatment
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Fig.5 Comparison of the results of THD test
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