Y74 2013, 42(4) 427-431 DOI:  10.3788/gzxb20134204.0427 1SSN: 1004-
4213 CN: 61-1235/04

AWIH | FHIH | ST | e R FTERAT]  [PEH]
3

ENEB RN PR SR

BN, X FE

o [ oL R A m) R DY SIS, R 300220

i 2

LG IHUMAT S0 T2 2038 T IR R0R} b AT S G0 A KA AR BT S BUKDG LT W WL AR 1224 ) 22 (K
S T AR GEAR G AE Y N 2 i PR KT A 1 Ak TS R B v R A TR B DG £ T P R g 23 A
IRJEAE S AL GERAR AR [ () S AT AR LB S LTI A5 G 2 W] FEVEAS IR (3 & 8 L 3 20 A4 T PP IR DG
T ARUBCRT 58P 10— RS R 2R ki A TR I P FR) A0 JEE fR A 1 P4 3 b P — R 2R A 2 e BRul iy S 2yt B R DI 2T
ORZMER IR DR T VPAlT A2 TR AR AR (K Sty b SSCELPH A0 1 T LI ) L A SR A Bl v (10 I 2T JIRASE 301 TR) £y SRR K3
e ILER Nt SR TR EDCET R R XD S B M S B UL T ZZ R MOCR AR %
A ANBURT AR A 72 A8 A IR ) 454 T BAT AN AR iy ZER K G T PR R ¥ R OB, 7] It B S 24 4 ] i e v
R’s%.

Kbl LT RMOBE  HUBT b

Failure Prediction of Coiled Fibers
LIANG Xiao-hong, LIU Jun-hao

The 46th Research Institute, China Electronics Technology Group Company, Tianjin 300220,
China

Abstract:

The mechanism of crack occurrence and propagation in optical fibers were reviewed with
emphasis on the reliability of optical fibers. The lifetime prediction model of communication
optical fibers were given on the basis of the fracture mechanics. The stresses distribution of
optical fibers in the configuration of fiber coils was analyzed. A general model was derived for
evaluating the mechanical reliability of this kind of coiled sensing fibers. The model was then
simplified to an alternative model for engineering applications. This simplified model would
bring the conserved results out rapidly and simply. Several numerical calculations of the failure
probability in service time of various fiber coils with different fiber radius and bending radius
were carried out using the simplified model. The results displayed the dependence of the
failure probability on the parameters of the fibers, coils, and the process. According to the
relation, the failure probability and the lifetimes could be estimated for fiber coils installed.
Meanwhile, the relations provided the guidelines to various design solutions of the fiber coils
with deferent geometric configurations and service conditions in the future.
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