22 3 Vol.22 No.3
2009 9 JOURNAL OF NINGBO UNIVERSITY ( NSEE ) Sept. 2009

:1001-5132 2009 03-0425-05

362021
Y )
, . 1310 nm
, 850 mV'Pa'l,
10 Hz~9.5 kHz.
: TP212 TA
, 2
b b b 6
[1] Y ;
[2] 2
, 1 6 s 2
b b 2
, , Hoker1
. > ,,\ 7N\ Bl
2 B3], Y 1
1 2009-01-16. : http://3xb.nbu.edu.cn
: D0810019 .

1974 ., s / s : . E-mail: yjhong@hqu.edu.cn



2009

426
b g >
’ > 3 2
R .
, R :gXJ.RU 2nl (2d)pdp =
2 2
J-Rl o |(20)Cl)o exp -2 2,0 , (2)
R @ (2d) w”(2d)
1 §
P, :g><.[R1 2l (2d)pdp =
R 1(0)a} o
2 -2 ) 3
Js Tord) TP T W 2d) @
NiDES —
> HloEe2
N
NN
% s Eli A
, PRENE §
N
, d
2 ., p d ’ 3
2 A B 2d .
2 3 )
Ar TS @ v
Seibefa | Lt TRt B ., 'O
_________________ \L\\ 5
d d |
« >« ’
2
, [4-6] : @ 0 :
1(0)e? [ p J R, 1(0)e; i
1(2d)=——"-exp| 2—— |, (1) prui 2L
@’ (2d) @’ (2d) P = Ri _'[R‘) 2nw2(2d)exp sz(zd) _
f P J‘Rz o |(O)w§ exp| -2 p2
R R @’(2d) o’ (2d)
od)=awy, |1+ — |,
na)o P(RO’ Rl) Rzpdaw(o)) * (4)
12d)  w2d) q , 2 1(0)
: 1(0) ; @, =0R, , d
a)o ’



427

3 b
4
2 4
, 2 X,y
, , 0.01 mm. ,
, X
, , PIN
PIN >
100 Hz, 10s
, 4 5(a) , 5(a)
, 5(b)
4 4)
2
F -
Il
— ‘i
=] P 1L AL ’ U U
— |6 2. JeLF I EARET
g I \ . 3. [l LRI ZE R ) LT
5 \ 4. PSR B>
=2, NS 5. PRBNBE R0 R AR
1:1 i =7 ’
m@ﬂ 6. B TR 3
% e salioRLF1
. > — falloker2
Z2
Corning SMEF-28, g
, 8.2 j-i .
um, NA  0.09(13.5% ) =
1310nm @, 4.6um. Y h 05 10 s 20
4 PEE / mm
’ (a) B RL 4
) , 0.8
....... Bith
0 — &
i
3 o4
3] 02 02 04 06 08 10 12
PEE / mm
2 (b) B L {E T AR

5



428 2009

U, R 1. ,
850 mv-Pa’, :
10 Hz~9.5 kHz. R ;
3.2 , 2
) ) 2
, 6 1
s /mA U]/V U2/V U]/UQ
, 26 1.64 1.58 1.04
40 h 3h ) 27 1.85 1.76 1.05
28 2.02 1.96 1.03
1 , 1 2
29 227 2.11 1.07
’ 0.85 mm. 30 2.45 239 1.03
b b 4
2
R 2
6 ,2
“4)
2.5 2.5
20 120
ZISE Ui 11539
S10F — Ui 1.0
0.5f =0.5 ’ ’
00 10 20 30 400
i) / h ) )
6
1 mm,
(1] , , , .
’ [I1. ,2004(4):716-719.
26~30mA, [2] Bucaro J A, Lagakos N. Lightweight fiber optic micro-

1 2 > U, phones and accelerometers[J]. Review of Scientific



3 , 429

Instruments, 2001, 72(6):2 816-2 821. [S] Garthe D. Fiber-optic microphone for airborne sound
[3] R . [C]//13th Int Congress Acoustics, Yugoslavia: Belgrade.
1. , 1981, 47(3):74-79. 1989: 483-486.
[4] Kadirvel K, Taylor R, Horowitz S, et al. Design and [6] , ,
characterization of MEMS optical microphone for [J]. : , 1993, 10(1):78-84.

aeroacoustic measurement[C]. Reno: AIAA, 2004.

Design of a New-type Fiber Optic Acoustic Sensor

YANG Jian-hong, FANG Huai-ying

( Department of Mechanical and Electrical Engineering, Huaqiao University, Quanzhou 362021, China )

Abstract: In order to remove disturbance caused by the single output and input fiber Y-structure, this paper
introduces a design of a new-type fiber optic acoustic sensor by adopting the double concentric circles fiber
structure. The physical model of reflection intensity of light is constructed based on Gaussian distribution of
light intensity of fiber endpoint. A laser diode with wavelength of 1 310 nm is used as its light source, and it is
found that the changes of light intensity for LD source adversely affect detecting precision of fiber optic acoustic.
A simple construction head of fiber optic acoustic sensor is designed based on 1310 nm LD source and single
module fiber. Characteristics of fiber optic acoustic sensor are studied in respect of the light intensity modulation,
frequency response, and detecting sound signal by experiment. The experimental results suggest that the
proposed fiber optic acoustic sensor has good light intensity modulation, high frequency response, and can better
resist the disturbance caused light intensity change. The sensor’s sensitivity is found to be 850mv-Pa”, and the
measurement range lies within 10 Hz~9.5 kHz.

Key words: fiber optic acoustic sensor; double concentric circles; light intensity distributing; light intensity change;
physical model
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