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Test on the elongation performance of

the fiber ropes used for sea cage
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Abstract: In this paper, six specimens made by four kinds of fiber materials wsed in sea cage were selected the percentage of

elongation of them were measured by two methads. The two forms regression equation of percentage of elongation and relatively 1oad

rate were established one of them expressed the power function and another expressed the linear function. The constant load

elongation of new ropes and simulated loaded ropes, and the method to estimate at breaking elongation were brought forward. The
attenuation of extensibility of rope during load and wnload test according to 50% rated breaking load of it was discussed. The result of
test and study on the elongation performance of the fiber ropes show that it may be the reference for the design to calculate the length

of the ropes wed in the sea cage as traction cordage or anchor hawser.
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Tab. 1 The details of specimens

WG T 2T 4 i i 41 AEAA(mm)  FE (kex) R HUEWRME S GND
symbol fber materials structure nominal diameter linear density twist factor rated breaking load
1 iy PRECRL fuﬂigfégﬁed 15 96.0 55 124
3 R R 64 1750 55 1600
' Pamitlmen Ssmdsevbed 0 LY 201
> PPgémﬁjlf? i%nllént 12 sgarﬂl:gﬁlffided 40 848 43 230
6 PP o iment b %:ied o4 160 45 480

Hn o s A A8 W 258 4 89 10%. 20% < 30% . 40 %6« 50%6
60% A1 75%5, M & A s L ER KR ep WE
W 1.3 406 WRFEAETUMTK S FRRICIEIEE 1, 48 J5 it

2 4

#2 A NRERKERERKE s
Tab.2 The ¢,(elongation at rating load) of ropes in method A

e g FAF5E T4 (%)
W T IJF' H relative to rated breaking load
symbol item
R, 10 20 30 40 0 60 75
E
1 # 1 CND 1.24 12.4 24.8 37.2 49.6 @.0 7.4 93.0
tension
h ic i) £ Cmm ) 1230 1257 1265 1271 1274 1279 1283 1287
distance of marks
K 3% 0
P a0 . - 220 2.85 3.33 3.3 3.98 431 4. 63
percentage of elongation
3 K (.kN) 16. 0 160 320 480 640 300 960 1200
tension
FRc 7] P (mm) - .
distance of marks 1015 1048 1061 1063 1075 1078 1082 1085
3 0
i €, (%) . — 3.25 4.53 5.2 5.91 6.21 6. 60 6. 90
percentage of elongation
4 ) (AkN) 2.00 2.4 58.8 88.2 118 147 176 220
tension
Fric ] (mm) . .
distance of marks 1160 1275 1335 1383 1425 1465 1500 1534
L. 3% 0
i €, (06) . - 9.91 15.1 19.2 22.8 2.3 2.3 32.2
percentage of elongation
6 ) (.kN) 5.00 48.0 96. 0 144 12 240 288 360
tension
e (8] B (mm)
distance of marks 1090 1148 1184 1208 128 1244 1258 1280
K- % 0
Bk ea (%) - 532 8. 62 10.8 127 14.1 15. 4 17. 4

percentage of elongation

T Ry RBUINGTK I 5, SR ISR bR C BRI A 1

Notes;. The R, meant te tension was equal to the pre-tension, in .where the. distance of two marks mid a specimen be measured wrote down as [,
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Tab.3 The ec(elongation at rating load) of ropes in method B

s y AR A7 P %)
5 UF' H relative to rated breaking load
symbol item
R, R, 25 35 45 55 65 75
2 I N 2.40 2 40 60. 0 84.0 108 132 156 180
tension
Fric (8] B (mm) ; . . . .
distance of marks 1265 1323 1325 1328 1332 1337 1344 1352
K% 0
PR €00 . - - 0. 151 0.37 0. 630 1.06 1. 59 2.19
percentage of elongation
5 Ljij(.kN) 2.00 200 57.5 80.5 10. 5 126. 5 149. 5 172.5
tension
e (8] B (mm) - .
distance of marks 1065 1175 1235 1257 1280 1297 1323 1352
K-35 0
it EC(A) - 5.11 6.9 8. A 10. 4 12.6 15.1

percentage of elongation

TE: Ry M- RIFLERF 223 1 b J5, PRGN 5K 77 2 BN K 7 s th i PSR AR 1T IR R g 1,

Notes: The R, meant the tension was equal to the pre-tension again when after complete removal of the tenth load and a period of 1 h should be

allowed in where the distance of two marks mid a specimen be measured wrote down as /,
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Tab.4 The regression equations of é

unit extension of ropes :g°

[

WG )57 £ MR AH 5
symbol regression equations szg‘gf;?(t;f EC
1 ea=0.9353) 0 570 0. 9978 3

3 €, = L 483p0.31 0. 9825 g

4 €= 2 5400098 0. 990 *

6 ep= L 4599035 0. 9944 @

2 = 0. B0ZH— 0.129 0. 9%8 f_ll’r

5 ec= 0. 19459+ 0. 1175 0. 9N4 £=S
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Fig. 1 The relation of percentage of
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elonation and proportional load of ropes
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Tab. 5 The attenuation of unit extension in ten times load and unload

= 1
JRACT) 1 2 3 5 6 7 8 9 10
cycle
WJ&E(“‘".‘) 221 136 113 D 88 87 86 33 81
linear extension
K. 522 (0,
M= (%) 20.9 12.9 10.7 8.53 8. 34 8.25 8.15 7.87 7.68

percentage of elongation
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