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A Development of Small-diameter Composite Helical Spring for Reinforcement of Optical
Fiber Jumper Cord (OJC)

Young-Ki Yoon™, Seong-Do Park”, Yeon-Soo Leem, Hi-Seak Yoon*m, and Woo-Il Lee”

ABSTRACT

Small diameter composite helical springs (CS) are developed using a hot plated mold for reinforcement of
common optical fiber jumper cord (OJC). The outer diameters of the springs are about 2 ~ 3mm. These springs
are inserted into the OJC to protect the damage of an optical fiber from the sudden lateral load. Two types of
CS, Yamn type (Y-type) and Band type (B-type), are manufactured to compare the effectiveness for the damage
protection. The experimental works were conducted to check the effect of the CS covered around OJC on the
mechanical and optical properties. Experimental observations show a considerable effect on the flexural
resistance, hence slowing down the deterioration of the optical power by the internal damage of the fiber.
Obtained main results are as follows: (1) Y-type CS has better protection abilities to lateral loading than
B-types. (2) Compared with bare OJC, CS-OJC has less power loss under the loading. (3) OJC covered with
the composite coil spring has a possibility for a practical usage with full fruits.
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Fig. 1 A shape of typical optical fiber jumper cord (OJC).
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Fig. 2 Shape of mew composite reinforced optical fiber jumper

cord (OJC). (a) band type composite spring reinforced
OJC [B-type], and (b) yarn type composite spring
reinforced OJC [Y-type, S-type].
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cal Composite Spring.

Fig. 3 A side of heating mold for composite spring manufactur-

ing.

Fig. 4 Shape of composite springs (CS) and common metal spring
(MS) of a mechanical pen. (a) composite spring with 8mm
diameter, (b) a mechanical pen, (¢} a metal spring (MS),
and (d) a composite spring with 3mm diameter.
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Fig. 5 Experimental setup for bending test of composite coil spr-
ing and CS-OJC (Composite Spring Fiber Jumper Cord).

322 %
A 2E cs-ojcel e F &4 F9 APL Y-ype T
B-type?] EFAE A2Tgoz wARE 27149 pyv-type =
ZHo2 OICE BT F FYairt oe 488 F
3to] Cs-0JCet Uyt 01Ce] F &4 YA vlaEA sl
ol tigk 71AY FAd WA= FFsHch Fig.

S5t BPEES A% 49 FHE H4Fa gtk OTDR
(Optical Time Domain Reflectmetry) ¥417] (HP E6000B,
USAYE CS-0ICS &% Edol dZAsY -25dBme] FU&
BANZ oY, W% Egol= OPM (Optical Power
Meters, OLP-6, Wavetek Wandel & Goltermann, Germany)%
dZsted B 22y B} B FI sFL J1at
A 3 &4 FFE oled dES % ’}01 E&A

nl 2
£4 23 M

2 2Zge 24 W4 We B ZRE BAL 5 9
siek
4. 49 A7 4 nF

B ATAE AE SPAs Ao 247 S8,
93 FEE doled o Qe A opjEz A% A
DS 54 dch Gk, AA oice E¢ sol A9
IS BAHY) 9% 49y pPE 22y F3E B
2317 A8 2% 81F asolAe) F £4 FY QYL 5
Fsredch

——

o ael A7

A

54AE 2T dizt 5U 4F A 371A ¥
g =, -type FHE/NZ AL, B-type FHE/ANZA 9} IYH £
HE} A4t (S-type) 5HAE 2T Fo] o] §HY

Fig. 6ol @A Unt ALR4 B4 AE=HE AH

3mm 5 A28 (MS)9] &F BEZE VLR 7] 37t
A F7Y 2ZY3 PVC F£F FEE Ao 229 7}
A& BaF3m Q) ols AAl AFE BIAE AT o)

OJCY] EZEog Algd o Axy
B} 47 dqi&old).

A 9% PVC &

o ® *  Bype
16 4 ° : h
o o0 °  Y-type
o a 4 S-type
14 4 ° a 4 pv-Btype
12 : o pwY-type
“ 7 : - v-S-type
- o PY-5-tp!
B : o MS
104 g
3 . o o
g, 0%, S T
] a o * ° e
6 ° %‘o ° Mboo_o ° - : a
. © % _ L
o ‘e " ‘;i
1. o.o - ) : b T T
-‘ ‘0. - ° a 4 s
2].° PO I S R
4
Lo’ e
0 T ; T 7 1 7 T
1] 1 2 3 4 5 8 7 8 9 10

displacement (mm)

Fig. 6 Experimental results of compression tests for the composite
spring (CS) and metal spring (MS) with same diameter.
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Table 1 Experimental results of rigidity and displacement in vari-

ous types

Types (I}:;l::mtyl) Disp;l:lc"elr)nent Rigidi(toi )ratios

MS 6.64 3.55 100

B-type 4.29 6.60 65 + 5

Y-type 8.86 4.00 130 £ 5

S-type 6.08 8.62 90 + 5
pv-B-type 8.54 5.77 130 + 5
pv-Y-type 16.93 3.48 255 + 5
pv-S-type 6.24 6.92 95 + 5
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Fig. 7 Experimental results of measuring the reduction of optical
power in the OJC and the CS-OJC.
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