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Research on medium and high frequency FBG acceleration sensing
based on double-lever amplification

LI Huidong'* , DAI Jiahe', GAO Hong', FU Haiwei' , QIAO Xueguang’
(1. School of Science,Xi "an Shiyou University, Xi 'an, Shaanxi 710065 ,China; 2. School of Physics, Northwest Uni-
versity, Xi 'an,Shaanxi 710127, China)

Abstract: A medium and high frequency fiber Bragg grating (FBG) acceleration detector based on lever
amplification is proposed. The acceleration sensitivity and amplitude-frequency characteristics of the de-
tector are theoretically analyzed and experimentally studied. The experimental results show that the
change of central wavelength of the detector has a good linear relationship with the change of external
acceleration. The natural frequency of the detector is 612 Hz and the flat area range is 20—250 Hz. The
linearity is 0. 995, the acceleration sensitivity is 106. 7 pm/g,and the cross sensitivity is less than 4. 9%.
It has good anti-interference ability.
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Fig. 1 Schematic diagram of detector structure
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Tab.1 The structural parameters

Symbol Define Numerical
E Young's modulus 1.9X10" N/m?
P, Effective elastic-optic coefficient 0.22
L Length of fiber 10 mm
L, Effective length of lever power arm 11.72 mm
L, Effectivg length of lever 24.18 mm

resistance arm
L, Hinge length of straight beam 18 mm
b Width of structure 15 mm
h, Thickness of beam 0.5 mm
r Radius of circular hinge 1.5 mm
hy Height of circular hinge 3.5 mm
t Minimum thickness of circular hinge 0.5 mm
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Fig. 2 Schematic diagram of lever amplification
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Fig. 3 Diagram of experimental device
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WA o SCHEAT wh e L S5 0 G I A 14 B e A S
A TE AR B9 A5 S BE A 280 B e ARG T 4% 3 Y
PSS S D i = ) | T SU K R (L
ASC K WF 3 s i U G A Y Ik b AR S 43 A R
1 kHz., Jikc i 45 5 64 I Jelomi )52 an 7] 6 e ois s 7 O
Xof N7 P A o DA I8 i B S8Rl N7 F AR 1 R T LA
HH ARG U 25 1 AT AR Ol 612 Hz, i bH 55 19 B8 (N
586 Hz., S 5 BEV& 53 (9 [ A7 W R s A7 22501,
IR R A IRl A v TR R R S A B R W
DA S ARA TR G A Al i O A R A AT B X R
A 1% 2 A 3 B DA 5 [ A A 95 s B o A L T HG O B

1545.0

15449 -
£
£ 15448 4 .
<=
)
5
T 15447 4 4
5
=
15446 - -
1544.5 « -

0.2 0.3 0.4 0.5 0.6 0.7 0.8
Time/s

B 6 RkiHIES H B iEAE R

Fig. 6 Time-domain response of pulse signal
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