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M easurem ent of Strain Sensing B ased on
A IFFiber M ach-Z ehnder Interferom eter

LuHualj WangMing DaiXiajuan Guo W enhua

( School of PhysicalScience and Technobgy, N anjngNomalUniversity Nanjng 210046 China)

Abstract An alt fiberM ach-Zehnder nterference system was researched and used to measure the microsirain  The
basic structure and theoty ofM aclrZehnder i terference m easurem ent sy stem w ere intoduced and the signal processing
techniquew as discussed Several groups of the nterference signak under different stran cond itbns w ere m easured
though the experment and the data were analyzed and processed and the strain infom aton was den odu hted out of
the nterference signals The experinent device is uncomp licated and easy to operate The result of the experim ent

proved that can pared with the sensor experm ent device alb fiberM ach-Zehnder mterfeometer has higher frequency re-

sponse and sens itiv ity
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Fig.1 All-fiber M-Z interferometer
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Fig.2 Experimental set-up of strain sensor
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Fig.3 Simulation of interference signal
, Ner = 1.49
2x72 (50: 50 3dB)
u = 32x(8+ 10) - 320. (5)

/mm ,



, M ach-Zehnder

(5) - "
£ = 3 l—}b h& (6)
2a
4 , (6) , & b = 30mm e .
,h = 0.6mm , } :-4‘ 4 :
a= 160mm [= 170mm, § « 7 !
< h
L
’ ’ e BHL R AR B
, Kz5h
2.2 H4 BHESHMRT
, L, = Fig4 Size of devices
30 mm. , , s 3
2 .
| 3
T T
g g
& &
(a) t/s
30 s
g g
E E
T T
g £
X x i A L J
= s 9% 0.1 0.2 03 0.4
() tls (d) t/s
i E
g g
= 00 005 01 015 02 025 = 00 005 01 015 0.‘2 025
(e) t/s (f) t/s
& 3 50 % 5+ 5 H:(a) S Hz, (b) 7 Hz, () 9 Hz, (d) 10 Hz, () 11 Hz, (f) 12 Hz
HS $ERBESM-ZTHIUERBANBHES
Fig.5 Signals from both reference and M-Z strain sensor with frequency
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