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Displacement Sensor with Temperature Compensation Based on
Chirp Fiber Grating

Zhang Jinlong"?* Yu Chongxiu' Wang Kuiru' Zeng Junying'

<' School of Electronic Engineering, Beijing University of Posts and Telecommumnication , Beijing 100876, China)
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Abstract A way to measure displacement with chirp fiber grating is proposed based on beam cantilever. When the
strain is acting on the cantilever beam, the reflection spectrum of the chirp grating pasted on the cantilever beam is
compressed and the displacement can be measured according to the bandwidth of the reflection spectrum. The
structure resolves the cross sensitization of the temperature to the displacement measurement. The variation in
temperature results in the displacement of the whole reflection spectrum but does not change the bandwidth. The test
result shows that this sensor has high accuracy, well linearity and repeatability.
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Fig. 1 Structure of ditrigon cantilever beam sensors

H (2) AT UL 7 8L R 22 00 16 08 B N 45 I = ff P
B A 0 O AR AN R Y BT I X RE U 7 AR 5t B
A P BB 43 AR AN A  n E LRTR S R OGS
T it 8 T R R = A B — i R I i R T T
T it o 0152 5% 1 fR i 32 3 1) T B R 7 . DG H B
il R 2T

i 2 frs s i (2) 20T HE R R A5 1 i B R B
) 0L A R IS A B i du BE R B a dA
R M I BRI i K B i e 2k S (R P A
ARAT) B WOBME 98 Ax 282 . il TR R IR
S 0 A A AR YR RE AR A B T A 5 | O Al ik 4
L SRR U Sl T (S S I I 1 R A
ZT_\Ajg[E%lO:

hbd (1 — P.)

a _
J)h ale—d)® +ebd? (2e — d)

cAs+(a+8 U —1),

ldzz B had (1 — P.)

A2 ale—d)? +ebd? (2e — d)

A+ (a+U—1t),

0<<ax<<d
(3)
d<ax<e

A A0y SR BE A ¢ B ORGSR S 3 U S A B o F 23l D AR SRR R B R BB EF O
WA PR R B As DB R A R B BRI - O AR L (3) S PR L A5

A (AL — A + Axdyy

hd(1—PHb—a)

AL Ay T de—d) febd Ze—d) " BT S
d OGS B R PE AT 0 AddA, << A (AL — AR L ZUIE /NI, 75
AV = Ax— hd (1 —P)(b—ald, As, (5)

ale—d) +ebd? 2e—d)

YR AR RIS 1 2 i DL RO R 45 A
ZAR I E (I DL WA IO Bl Al 98 2 Bl D ) ) B

IS« (50 2 AN B2 BRI JEE B9 52 Wi 50 4D B2
DR I R FH 122 A 28 VT S92 300 8 2 1) o7 B A



4 AR TS R TR KOG ET U Y IR E B R B L B8 1 i 781

| a

_M_.‘

dBm

A i Nooon Pl

1 2

B2 R OGS R 8 R
Fig. 2 Reflection spectrum shift of chirp fiber grating
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Fig. 3 Structure of fiber grating sensors
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