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Discussion on Large Strain Calibration Method Using FBG Sensor

HUANG Jing, LIU Cheng—wu, WEI Dong, LI Meng
(The First Aeronautical Institute of Air Force, Xinyang 464000, China)

Abstract: A large strain experimental loading platform was designed to solve the calibration problem of large strain FBG

sensor encapsulated with steel tube. The proportional coefficient K between platform loading and strain was determined through

calibration of experimental platform equaling with the FBG sensor. According to geometric proportion loading, the calibration of

large strain FBG sensor larger then 5000 . & was realized.
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Fig. 1 Strain of the experimental loading platform and boss
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Fig. 2 Finite element analysis of the beam section with boss
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Fig. 3 Optimal design of experimental loading platform’s boss
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Fig. 4 Entity of the experimental loading platform
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Table 1 The relationship between small equal strength beam’ s

load and strain

BN BN RSN e FNETHRE &
0 0.00 0.00
10 134.08 133.93
20 267.95 267.87
30 402.42 401.80
40 537.01 535.73
50 669.94 669.67
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Table 2 The relationship between FBG sensor central wavelength and small strain

LK /nm

T AR
RN e 1K 2% A% A% B3%

0 0 1562.429 1562.424 1562.428 1562.417 1562.412

10 134 1 562.462 1562.457 1 562.463 1562.451 1 562.448

20 268 1 562.496 1562.491 1562.494 1562.484 1562.481

30 402 1562.532 1562.522 1562.527 1562.518 1562.515

40 536 1 562.565 1 562.553 1 562.559 1 562.55 1 562.547

50 670 1562.597 1562.587 1 562.594 1 562.584 1 562.578
1562620 etk %3 MAEFGB AL KBRS
izg;gg Table 3 The relationship between FBG sensor central wave—

g 156256 length and load

£ 1562.54

é 1562.52 —

o iss e TP L~ L —
1562.46 1K 2k H3
1562.44 0 0 1562.414 1562431  1562.421
e o 5 939.1 1562649 1562.665 1562.653

0 100 200 300 400 500 600 700 10 1878.2 1562.878 1 562.892 1 562.898
RiAE b & 15 28173 1563.123  1563.135  1563.139
20 3756.4 1563.359 1 563.379 1 563.362
IS FOB eI O IR/ MR L R AR 25 46955 1563591 1563607 1563591
Fig. 5 The relationship between FBG sensor central wavelength 30 5634.6 1563.815 1563.839 1563.824
and small strain
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Fig. 6 The relationship between FBG sensor central wavelength

and large strain

(T35 1257W)



F10E 4l

SR - T VLIE PR A AL AL - 125 -

York:John Wiley & Sons, 1994 :56—84.

(31 2% . A AU T e A 4 P PR BB AT 5T
[D]. P4 : P9 &R, 2009:6—7.

[4] WATSON R N,PROULX G F. A New Thermal Vacuum Fa-
cility for Hughes Space and Communications at El Segundo
California[C]// The 20th Space Simulation Conference of the
Changing Testing Paradigm. 1998 113—130.(4& A )

[5] GOVINDAN P, SATYANARAYANA M, DEVIPRASAD
Karnik, et al. Design and Performance of ® 0.6 m Thermal
Vacuum Chamber[C]// Proceedings of the 18th International
Cryogenic Engineering Conference. 2000: 679—682. (43~
)

[6] B, sKSCHR, MR, 45, ZMA300 G538 g 2s [H) #1
BRI B 5 B B AR )] 2045 54K, 2010, 16(1) : 25—
29.

(71 aled, UG, X . e S it T 8 SO AR a4
PERERZ R[] MURARIAEE TR, 2012,29(5) : 566—570.

[8] Wi &, TEREE, XIBELS. T B3 IR e SH 58 Ak S AR 43
M. PE2eRIE K224, 2010,30(3) : 330—335.

91 =BT, XIEE X6, 5. KA ARG R )5 5
PSR E B S BT[] ARIR TR, 2008(2) : 18—21.

[10] T S, P s, X6, 25, KM 28 e R B 400 1 A5 T
B RGBT AR A EE TR, 2008,25(6)
584—586.

(L3EF89m)

1) FGBAZIERES O I A Bl 7 A8 34 hnmig 34, L
PIELER WA (2),

A= Aot a £=1562.415+2.497 x 10~ & (2)

A ARG O PR  nm.

2) FGB ARSI 155 IR 1 5000 p & o

3) FCBARIERERAE LI Fa FEl N, PR AR LT A
HER 22 $=0.005 56, 5 AHX R %L R=0.999 95,

4 L5k

BT R N AR N OF & |, F il ad FBG 1%
JERER XS K A I T B hr e , K15 T F 6 i3k
o 5 18 A% 22 [8) 9 LU 91 R B K, e A LR S T
XF FBG A& 48 5T 5000 & R AEARE o i
BT A BRI GRG0, AR B R EEE .

1) SCHR T R R AR IR i 2% 5 7] A 50
MR AR

2) IR FRE , FBG AR R 23 il 1k 2]
5000 w &, HERMERERAS

3) eSS bR T A B AT AT

4) T3 OR N AR IR N 2T 15 A i #05 3X
55 TRHLSE PRl A 8 207 AL, PRI FBG A4 /8K
o FH B e S SR RN B 5 R A TR 22 T A K
HBAMEHIRH o

Sk

(1] # & R, MM, YGLF BARTE 2L OIS (g e W 4%
HR ISR Bl R S T, 2008, 8(10) : 2641—2646.

(2] WHIR, KRR, T L. LA IS e AT s F fid e
W R D). 62T L A8 R F 4R, 2008 (3) -
7—10.

[3] SRR, FhSCHE, A Iede 55, T RBLES A AL A a4 1
JUASSCSE IR RGBS )] A M8 R, 2011,8(6) :6—
9.

[4] 2R AR5, G5 G LT ML B R M. b
B A E A Tl i, 2008 : 56—64.

[5] WA, —Fp A B AL IR AR AT [J]. BB KA
22 CH SRR ,2001(3) :264—268.

[6] XUEKHA, FR2fole, BEHR % , 25, JEET Bragg Yo% B HE K
HERER]. G TR 515 8.,2006,19(3) : 18—22.

(7] PNBH. SCEF AL IR0 1] R A BT (M. b 52 B2 R
#1:,2012:72—76.

(E#%F 116 1)
[K]. b5 s Tolk H i, 2003 : 18—21.

[4] @, HE T, BIEA, SF UK AR AL
G BT AL R4S T2 ,2009,5:12.

[5] BEE, FOGI. Z 5 MR - IT BRI, iizs 2%

R TR, 2007,24(6) :393—396.

6] FEgb. CHLIFFN S50t 55 100 M), Jbat s
Tolk sk, 2000 : 1028—1030.

[7] ST, (R LLL I T 25 A PR MOAEEIA IR ). A IR 5T
T#%,2012,9(3) . 1—4.



