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High sensitive fiber Bragg grating micro-vibration sensor with

shock resistance
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Abstract: For the shock reliability of high-sensitive fiber Bragg grating (FBG) vibration sensor, a dual
cantilever FBG vibration sensor with a vibration restricting structures was designed. The relationship
between the structural parameters, sensitivity and vibration displacement were analyzed, the structure was
optimized and the limit of the vibration amplitude was determined. Sensor sample with a vibration
restricting amplitude of about 90 wm was fabricated, and the acceleration sensitivity, frequency response,
impact properties of the sensors were tested. The results show that the acceleration sensitivity of the
sensor is about 525 pm/g, the resonance frequency is about 66 Hz, and after repeated shocks of about 50g,
the frequency response shows good reproducibility, which indicates that the sensor has a high reliability.
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Fig.1 Schematic diagram of the FBG vibration sensor structure
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Tab.1 Relationship between the structural

parameters of sensor and symbols

Symbols Structural parameters of the sensor
m Mass
a Acceleration
d Distance between the mass and rotation
center of the cantilever beam
T Tension in fiber
n Relative height between the fiber and
cantilever 1
K, Rotational stiffness of cantilever 1
K, Rotational stiffness of cantilever 2
0, Rotational angle of cantilever 1
0, Rotational angle of the cantilever 2
L Horizontal distance between the limit screw

and cantilever 1
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Fig.2 Schematic diagram of the FBG vibration sensor structure

changes under vibration
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Fig.3 Simulation for sensitivity and vibration displacement of the

sensor

2 LIGHER

3CH AR B AR AR AR A A 4 BTOR R

0822002-3



bt TR

% 84

www.irla.cn

% 45 %

1530.112 nm ) FBG, J 7F f& & #% Bf %€ i jiti Jn 1
25200 pm [ fil 7 77, &% )5 W 15 FBG W K A
1530.308 nm , R FHIRET XHIR T 247 FRAE | 76 8 s
TR AR BT T R B TR B BRI 1 24490 wm .,
SCH TR I SE B RGN E 5 TR, SR B ASE Ot

4 AL IR S S I
Fig.4 Prototype of FBG sensor
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Fig.5 Schematic diagram of the test system (a) and photograph of

the vibrator (b)
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Fig.6 Linear curve of the acceleration sensitivity of the sensor
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Fig.7 Shock signal of the accelerometer
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Fig.8 Spectrum of FBG sensor before (a) and after (b) shock
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