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Abstract To make clear the generation mechanism of microbending loss in optical fibers and effectively estimate and
test microbending loss, this paper analyzed two mechanisms, i.e., microbending caused by pure bending and that
by coupling, briefly described the most relevant and effective theoretical formulas, and pointed out the most
important factors affecting the microbending loss. Two methods to test microbending loss were proposed for the
first time, respectively using an optical fiber reel covered by metal mesh and a double-slot plate. In light of the
transverse strain and pure bending theory, two corresponding simulation algorithms were established respectively.
Depending on the decomposition and simulation of microdistortion and microbending of the tested optical fibers in
test platforms, the microbending loss was estimated. The established platforms were then used for testing. The
verification results show that the calculated values of the proposed simulation algorithms are in good agreement with
the measured results, and the proposed test methods can be employed for standard formulation and extended.

Key words fiber optics; test method; simulation algorithm; microbend; bending loss; sensitivity

OCIS codes 060.2300; 060.2310; 060.2330; 230.2285

Wi EE: 2021-02-22; €@ BHEA. 2021-03-17; FRA A 2021-04-01
BEEWB . b E#E GRS B R bR D (2020-CCSA-23)
EIS51EE . *xuemengchi@ cdtr-lab. cn

1806001-1



F 415 F 18 HI/2021 £ 9 B/ ¥R

1 5 H

JGEF Y 2 B RE — B — A 5 R DG 47 4% a1 g
WEESH, Ho, R mFetERe s 5k, 78
it B 2B GLT A A AW B IR KR LG,
657 A5 M ANHURSELF 1 K H . B2 852
B OGER BT s 7 R ROG SR M WL 3z 5%
T REAMSE . 8 A 5T R 6T Y % 25 4
FERF PR AT T AR BRAR B R [ R e 2 k[
P40 56 1) JE 27 B 56 FE AR AL {H T S T %2 25 4
FEABBE T 0 Ja o PR T K 400 e [ N K 22 50l A L o i
KM A EF S5 W HLAL BT 200 . S5 BRI, BE & T AR
e % BN RS R AR T X068 .G 654E KA
RN £F B /N B AR 6 £ 45 37 O 41 ol 45 3% i 1
2 BN IG LR 52 B HE 22 (1 S0 R 7 (8 8 2 5 RE X
P 28 P RE RS2 H 25 28 W .

[ B R T R0 0 RE O SO B B8 L o L
AT HERR I A 2 — S MERE, B PR B 245 A 4 —
AR 5 2. E PR T 2 B4 (TIEC) 7 £ R i 45
62221 H VRIS T 4 FaR Oy kS L (H H T B ik
Bl fe ¥ (7 s A A8 LEE F i 58 1k (5 vk DO &
e RTHRAEE 22, & R W A TR OO i ©) W) s g
55 AN S5 W, B e AR R R VR O 36 B BN
L ARATY ELA A 0 A R [ R R 4 B B i s T
P2 A SR 5 3R AT 2 S AR S S, R
SCHCES BRE B E AT, £ T R R I O
S HAT AR S SR TR & L 5 UE R AR
SCH B A A R B S 2 R B R ) —
k.

2 LA RS B R HIE

2.1 MEMBEHNEX

6T 45 FE 43 S 2 S A R G R T e
T AR A F A O 21 il 2 A i i i i B o R
T 7 25 0 R 2 P DG 2 Bl 48 2 — S RE AL 1Y | il 3 2
12 55 5 £ 1 et A TR R ST AH B DL B )N R 2 i 1 RS
JRAE

B T R ' 27 A LI R CHEL ) A B B I DA A
M FEAEBEALIR 37 . 8 I 7% 1 /0 (H 4R35 J 0] —
FE AR AR /DN S DRG] BB K A 2 i SR A . B i
FEAT PRI IR . — By P, B U5 T A 4 B
B2 ) & A [ R G T AR s o) — R i LP,, BE
afi 25 it B R SO0 A Y X RO LP, BAE i
P e RV SO R E AR i e A RN

R AR SCRRER — Bl oA M 5 B0 L T IR O il TOL T
T 52 B AN I 5 50 T34 TG 25 il 4™ A2 OK 2 Y
T8 B UHE 5 6 LPy, KL 6 D AR AT LA B2 A 1B
i MG ET P9 T 1] 1 S, DT S RO R . PR
T A R AT LR A O R A JR A
(R A2 25 K BE RS R 25 AR Al /D) o 3 Gt 3R
Fer LS e e m R )P AR EE ARl B LR T
AR S Y 3 PR AL L RO £ R DL OK 9
(CIp AR i e SN R S R N SRR S
R A BEAL A B /NS

K1 JGEF S B PR AL R s 2 I
Fig. 1 Two mechanisms of optical fiber microbending
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