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Effect of strain distribution measurement of fiber coil
on FOG performance
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Abstract: In order to improve the performance of the FOG, the suitable fiber coil were chosen through
the fiber coil strain distribution measurement. In this article, the impact of fiber coil non-reciprocal on the
gyro output which generated by strain were studied. Based on the analysis, the strain of fiber coil was
tested and the appropriate samples for FOG were selected using the fiber strain analyzer to assemble and
install the selected fiber coil for bias experiment. The results show that, strain tests are effectively carried
out and the appropriate samples were selected using the strain analyzer. Performance of FOG has been
significantly improved with the measurement and select of fiber coil strain distribution, bias stability over
the full temperature range is up to 0.08 (°)/h, which has important guiding significance for the
development of high precision FOG.

Key words: fiber coil; fiber optic gyroscope; strain distribution measurement of fiber coil;

bias stability

s HHA . 2014-04-07; £1T H #§.2014-05-18
YE& B 4 . W E 9 (1986-) , 53, TR UM, A1, 22 NSl s F 38 4 S 80T it BOGEF % oy T 5%
Email:hanzhengying2003@163.com

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



mailto:Email:hanzhengying2003@163.com
http://www.pdffactory.com

% 12 4 $h E 365 A 3R ) o A X AT R o FE SR AR 49 R 4129
A o SOty BT A0 1) AL o2, ) BB
=

FEEF PR GET P IR 1 U Lo oo, I B B PR
(TR B R N ) A 5 ) L 5 W Y 2T B B 1 £ BN
JERPERE, I A B8 SRR T LK E R T2
R R, 224 ) R A 05 % A e AR | 25 5 RS SR £F PN A iz )
S3 AR | 3 BOGEF AT 5 AR A e A 4R RE iR
FAET G PEAH 22 AP IRRE B . IEJE i TORLF IR
IO 1R R A 2 TOGET PR RS B B N AN
2T B BRI RN A 7= T SR 35 X6 S £ B0 0 1 Rl 1A T 03X
i, b TR EIRE . Bt HETC AT AR A, 78
A I A =R, X CER B A R F7 43 A A
i1 | 7E LR PP HL 28 i 5 B v AR 2B 7= Hh Rt P R i
S 20 A T R ) Y6 2 B 4 B R R, T 4R R
vt B BB PRS2 RN AR PR A 2 R 9

11T 5% T 1 7743 A % 6 £F B 3844 R 52 iy T Y
LEAZ, RBANEESR ST, RERMLER
BOTDR XJGEF B8 1) G il 5K 1 3E 4743 B, s LA P %
JGEF FA Y BT A TR A o ik, ST KA AR
N 3 R B R R s et &, 42 R FH BOTDA
G EF L F7 50 AT ASURT 6 £F 38 4 18 1 4 A 108 A7 4G I 0
1t . BOTDA JGEF I A1 43 A EL A 2 8] 43 B S Al 3
A R A (km Z50)) Tl O £F B IO 41 2R
BRI EE 8, A S S BT G EF PR A TR LA I | B
7RG 7 2

1 BRSO

1.1 Bz F1 5t 25 B SR 1 6E B 2 0

JCET & — TN I UK BRL, B BT 23 i
IO ER Bl IR 1 B R AR . 1 T 0 DG T SRR BE Y 2
Wiy S 20T 3 Sy PRy AR 1 (FR B T3 AR 7))
FOGEr A B R QLT AR I g 25 il T 2 ) o
2 F1 9V 22 2022 SE 2T MRS AR R 1 T A, 51k
JCEF YT R, P BOCLE (& i 5RO 98 1 4 2
AR LR R i 7 AR AR T 5 MRS TR AR B
BB B AAORS B2 WFFE R W] DR IR AE S il i e 32 S
TR e 5 S B4 R 6 G £ BE R A AR 7 0% 22 T
A (1) FRRED,

L/2

Ad)s(t):fmi [ Wasc, | | sz )(L-2)dz (1)

RN 1 A AR R 5 (L-22) R 507 B A RAALA F-
L B LF IR Gahil K 3 C R Lr R4 2%k, W LUE
ANV B i TR F ke 8 5y N - 2 S Y S
D7 3 5 | A P A AL 158 22 AR PRIk AR AR AUE L
AR B 2 VEARAS AR F /NI, AT AR O 2F
AR 3 53 A eRECE AR BEAR T, el DR IE— A
TEE W, UL, A4 PR B HT A 0 % v, 75 22X et
RO BR ODGER BRI ) 43 A5 1 5 M AT I R 7 A
1.2 AR A5 HmWIRBEAR
SCHR FOGER IV 1 53 B AL (BOTDA) X L £F B iR
TCEF IR BN 7 43 AT AT AN G, 328 I PR A
TOCFEO LR R it F2 vh i A B DN 800, et
2O 5 A 7S 2 - A R Bk i A
A A L DR A0S A 32 FAOG KN, AR G R0 1A
il PTG IR IR B T N AR e (Y pREL, WFSE R . A
FLIMATIAS 5 G 2T B T R R A B I HB AT AR A
Aw=C  AT+CpAe (2)
PRI, A5 J ) A B RS G R A RS 2%
AR B SR B AR A B HLSH KOG 2R 1 )
3T AX A [B) A3 B AN R R D R 2
LR FEIROCEF A BOR AT AR BB AR N T 4345 1Y)
TELAGIN A 7 6 I 45 Hif 31 075 28 o D628 B8 ) 4 A
NN o S N5/ A N X = B 2 A T N Q=K 3
AR THAEPLE S R G BB A X DG £F 34
HRN ., YCEF R 143 BT B Neubrex 28 m) A P= 4241t | 2
A Ty RE A 38 2 T B AR W RO b B ok 2E s
F, Je IR e R A2 AT B PRI 2 AT O AR
R0 A BLIK B AR, 8 BOGER IR N T 4 A
D E

Environmental
testing chamber

& 1 3&F BOTDA G EF ¥R Ry H1 43 A7 i &

Fig.1 Strain distribution measurement platform of fiber coil based

=
' )
|

Compuler

BOTDA

on BOTDA

2 SELFIREY R F1 53 40 K A 07 ik
TEICET BRI 3 70 A X A 126 b, BOTDA JG2F

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

4130 2oh gk AL

% 43 %

;A3 53 B AR ) Rl 3 B A B R A 1

(1) XCEF AT AT AR A | B G BE AP S8
IR it i AN 385

(2) Xt B 5 LT I 0 Sy Pk
UEYGEF P4 A B PERE
2.1 RAFRELEN

LT IR 1) S ) 2o 7 b 7 L AR 23 ] J5 2 PR G A
PERERRE , IR I X Y67 30 [ A e e 4 4G ) A g il 5k
1R TE LA 2 W LN BTG AL, G AR AR R I
B L2l T2 K W Bk shupe R0, T B4 R34 P8l 7 2%
il R O TR A BR PRI G 2T B Y 7 Lk
I = B AT FE G LF PR P A S il X AR PR A I | DG 2F B4 [
A S B A6 K 8 ) e ARSI = AN T T

AR SCEF PR R SR R, Aoy 4 F T
PRARICET 0N 1A HERE, 2 B ATy 1N B S
PR IIEO T SEHI ARG 3, i LUTE S8 ) o 72
TR TR Bk 1, — AR B R,
Jof A5 RIS 2 AV B DA, DG ER A BLIK B 1 T 4
BT ASCIE a5 S £F 2 04 B g 4 A ok Bt S8 K
1o QUERFEINR SIS o BN Sy IR ISR
CIRPRTECR Sl VAR i SR LN T S
L1 I G F IEAR v X BR 0 A7 1 150 B ' 2T [ AT B 1)
R DA G B A SR 5K O Bn T A

WE 2 fros i 3 5 AT S8 B0 FE mT A 3 2 e I
FF B2 AL, E AN TR A )2 A A AR
ARG A P A SR U I d 1] 55 Ak R ) R/l R —

HEAFIR ,

A
i
. T o —
B THO00r e 0 B i e,
£ 2000}
~3400F
~ 000, 00 400 =T B0 1000

Distance/m
[ 2 FIHSCEE B0 43 A il 2 B A 42 42 0
Fig.2 Apparent layer spike appearance of early fiber coil strain

distribution
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Fig.3 Strain distribution of fiber coil with improved circling process
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Fig.4 Strain distribution of fiber coil with different temperatures
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Fig.5 Temperature excitation graph of incubator
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