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A Development of Small-diameter Composite Helical Spring Structure for Reinforcement of
Fiber Splice

Youngki Yoon™, Seunghwan Chung“, Wooil Lee’, Byoungho Lee™ and Hiseak Yoon

ABSTRACT

Optical fibers, for splice, are stripped of their plastic coatings with a plastic stripper and cut off at the end.
Therefore, stripped fibers often receive accidental damages and sustain small flaws or cracks. As a result, the
breaking strength of a fiber splice made under normal conditions is reduced to about 0.4~1 kg on the average,
nearly one-tenth of the fiber's strength. This makes it necessary to reinforce the splice. One of the most
practical and reliable methods for optical fiber splicing is fusion splicing, comprising the steps of tripping the
plastic coatings from the two fiber ends to be splice, placing the two bare fiber ends in an end-to-end
position, and of fusion splicing, such as are fusion. Generally, steel bar (SB) sleeve is used to reinforce this
fusion-splicing region. However, this type of sleeve has a critical defect to keep optical lose after bent by a
sudden load. New type of composite spring (CS) sleeve is developed to make up for the weak points in the
SB sleeve. This sleeve has an effect on restoration to the original state after eliminating the bending load. The
optical spectrum analyzes results show the availability of reinforcement for the fusion splicing optical fiber
using small diameter composite springs under the various loading conditions.
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Fig. 1 (a) The usual situation and (b) sharp bends of the optical
fibers are shown.
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(a) A cross-sectional view and (b) longitudinally sectional
view of a reinforced unit formed by using the protective
packaging assembly.
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Fig. 3 [(a) A cross-sectional view and (b) longitudinally sectional

view of a protective packaging assembly reinforced using a
helical compeosite spring.

T B (SUMITUBE, Sumitomo, JAPAN)E Z}Zt &t} ol ¥
A AFE F2ES T % 2994 714 42 ¥
slgAa (heating g2 2 4% Jtgezy S83% FH
2 4 5% [R o3 FHRS BEE EHAs 2=
o] Aty oz AYHEE FHAch olw qFAA A
v o 98 %‘*é%g} M SRddE d $3 Fart
ol F4F §& FHE IANAFE 4L sAsA,
9o 4 % FEE 22y 3y LBl BaA
8 2Zy& IFANAFE 9¥S sAE ddd 44
FE BFT FAF B HS FHEI| M FFHo B
ZAE 79 ¥ F §&E sta BAAE §FHEEAA 4
AF Ydor A& siste kol W FYsHA §3
2oy RAHEE 9ok Fig 32 vA A3 EFAR
229y £eBE o848 §& F47F 24E AW Ay
g 2dF3 Jris].

3.2 A 4y

UAY BeAE 2T MG w7 aRE vEs
71 943 Aol LA YutEd FARY EE 58
of wel Fdo &40l TAYE HAse FPK, A

%%331 AE0IC) ¥ BPE 3R] S0 97 FEL
€ A3t =Y, A% SdE A2y BYY <
vrh 279 AH 7F2EN du U SHE B
g F4F TxEe anE vasty] A8 §Y ddl ¢
F= At

321 FAHS €9 49

S IR

Optical Spectram Ananyzer
@ osem IS9T108, Anritse)
EDFA % = =z5s P
620em E=E)
(Erbiam Doprd Flhr Anjhﬂtr)l H4H

N Epzess il O
oo ] e o

5] . .. 00000ROG

CS$ region x
2 [.Tofo )]
T

Py
Guide Circle to bend the fiber
teinforced with C§

Fig. 4 Experimental setup for bending test of an optical fiber with
a protective packaging assembly reinforced using a helical
composite spring.
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Fig. 5 Transmission spectra of the optical fiber with a steel-bar

sleeve for various bending diagrams. (a) Original spectrum
without bending, (b) a spectrum under the diameter 2.0 cm
compared with original spectrum, and (c) a spectrum
under the diameter 1.5 cm compared with original
spectrum.
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Fig. 6 Transmission spectra of the optical fiber with a CS sleeve
for various bending diagrams. (a) Original spectrum and a
spectrum under 2.0 cm, (b) original spectrum and a
spectrum under 1.5 cm, and (c¢) original spectrum and a
spectrum under 1.0 cm.
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Fig. 7 Transmission spectrum of optical fiber with a composite

spring protective packaging assembly. (a) Banded region
with a load, and (b) origin patch without a load.

Table 1 Transmission spectra results between SB sleeve and CS
sleeve reinforced optical fiber under the bending

&:‘::egr SB Sleeve CS Sleeve

No bending | -15.4 dBm oS -8.2 dBm os
20 cm -51.0 dBm 1356 -17.4 dBm 192
1.5 cm NS NS -17.8 dBm 196
1.0 cm NS NS NS NS
Return KB NS RO os

SB: Steel Bar type, CS: Composite Spring type
NS: No source, OS: Origin source
KB: Keep broken, RO: Retum origin
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