% 47 %% O I a9 Gk T AR 2018 4 9 A
Vol.47 No.9 Infrared and Laser Engineering Sep. 2018

HEXTB AR DFB S35 kI 25 14 5 B =2 I (FF i)

Riks 12 E KRR RV EFHE?
(1. 367 ATR 42 H AL B BT, L 1000945
2. AT FRLFRAZGEIARFERH R PO, LT 100094)

# E. a8 mA DFB R EARTRELAHEHR T TAR, BFARAFT FELTHELEHNES
AR T HmBm B TR TR R E S REERRZAGE L, ERZHBE wm— 5k
EFRAFEKD T AL rria,%%']4’ﬁ3’j’aéﬂéi5’a7k"ﬁ 2, A% 6mm,KE 55 mm,kﬁif}‘i—BO dB,

100 Hz~2 kHz & #E v o A2 4K 4 dB, i@ 18 0 3K I8 3E T 39 36 - A7 fedy A 69 554
K4 LB AKRIE; DFB; 5 A;  HE
hE S ES . TB565 Xk FRERS: A DOI: 10.3788/IRLA201847.0903002

Effect of encapsulation on the performance of ultrafine
DFB fiber laser hydrophone(invited)

Zhang Haiyan'?, Li Zhen'?, Zhao Chen'?, Wang Xuefeng'?

(1. Beijing Institute of Aerospace Control Devices, Beijing 100094, China;

2. Beijing Optical Fiber Sensing System Engineering Technology Research Center, Beijing 100094, China)

Abstract: The encapsulation of ultrafine DFB fiber laser hydrophone probe was studied. A theoretical
model of encapsulation structure was built by finite element method. The factors affecting the frequency
response and sensitivity fluctuation of ultrafine fiber laser hydrophone were discussed. A balance was
found upon sensitivity, frequency response consistency and other indexes. Finally, a fiber laser
hydrophone was made. Its diameter was 6 mm, length was 55 mm, sensitivity was —130 dB and
sensitivity response fluctuation between 100 Hz —2 kHz was 4 dB. The conformity of theoretical analysis
and simulation was verified by experimental test.
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Fig.1 Diagram of A/4 phase shift active fiber grating structure
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Fig.2 Diagram of DFB fiber laser hydrophone
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Fig.3 Diagram of DFB fiber laser hydrophone structure
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Fig.4 Finite element model of DFB fiber laser hydrophone
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Tab.1 Material properties

Material Elastic modulus  Poisson  Density D/

type E/Pa ratio P kg-m™ EID
Steel 2x10" 0.3 7850 2.55%107
Aluminum 7.1x10" 0.33 2770 2.56x107
Copper 1.1x10" 0.34 8300 1.33%107
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Fig.5 Simulation results of different length,

fixed mode and material

FEAKJE D 60 mm B, A [a] [ %E 77 3 A A JLAR
AT 4 I8 bOREHE 42 ) DFB 340 K WT 25 38 4 45 % 4%
Fras Rk 6 Fron , WK 6(a)~(c) il LA 2 (1) [A]
—Bh g B ORI TE OL R, e [5E (19 DFB #0EK
WT i 38 A A 3 0 /N TP S A g [ E R IR
WA 5 (2) [R] — Bl E O R, DFB O K W & 1)
AR, A IR A

(c) — it A 1 — i [ 7
(c) One end free, one end fixed
6 A TH] B4R AN [ [ 7 J5 2 A [ b R0 1 45 2
Fig.6 Simulation results of different diameter,

fixed mode and material
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Fig.7 Simulation results of different adhesive thickness,

fixed mode and material
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Fig.8 Simulation results of different metal thickness,

fixed mode and material
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