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In order to analysis creep characteristics and elastic recovery of the high-tech fibers
for fishing gear materials, creep and elasticity tests were carried out on netting twines
made of nylon, kevlar 29 and techmilon respectvely. After creep tests, the rupture sur-
face of raw materials was observed by scanning electron microscope(SEM).

The results obtained are as follows :

1. Netting twines were arranged in order of creep rupture time as follows : techmilon,
kevlar 29. nylon. The creep progressive pace was the fastest in techmilon.

2. In order of the creep elongating, netting twines were arranged as follows : nylon,
techmilon, kevlar 29.

3. The rupture time T, decreased almost linealy with the increase of applied load L on
the log —log scaled graph. The empirical equations computed for kevlar 29 and techmilon
are as follows :

T roviar 9=1.9512 X 1037L 5™
T: techmitlon=2.7146 % 1016L-€.831

4. It was observed by SEM that creep was progressed in all netting twines.

The difference of rupture morphology was recognized clearly in tensile and creep tests.

5. In order of the elastic recovery, netting twines were arranged as follows : techmilon,
kevlar 29, nylon.
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Fig. 1. Testing specimen for creep test.
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Fig. 2. Apparatus for creep test of netting
twines.

Table 1. Specification of test materials used in creep test

materials diameter(mm) breaking load(kg) elongation(%)
nylon 1.8 106.44 27.94

kevlar 29 1.6 253.29 3.28

techmilon 1.6 244.03 4.42

-192-



HEMELE BRI Pt

FERRS] (ko] ohE MRS el F38 W9
AA(LQ-50F) 2 A/DRE7E T3 AFE
AYAA et

(3)F&

A Me FEZAP7|A FAo2 A §
Froll ik & 7her 3 7} T8 of AT ©f
50~-95% == FmEo] Akl n|A=E =y
of & Zoj¥x 1EHo] fad of 7139 K
Mz #EEe FA43doy, FHLEE 24+
2TH R, AE3gE 38 A

firE# ol wh& HUkle] AIHAsERzER, =)
oA 2 BEHTREIS S48 on], o] o wHA
e fiES 71sla 180 AHEAS o] &
AR st =3, B HERS o)83te A
2o o3 a5 HEFaS A3 2
i, AlES B3 F AR BES TAFE Az
&) 74 (SEM, JEOL JSM 35-CF)e.2 #43
o HRHETHAES 5 RaER S 23} vlusth.

2. B

sEtEaERol o8¢ HEh € 48R A4
LR 759k Edsitt

3 AENEL T T Ao} o) B
HO) 50% H FHES 1083 /1S e U
© Zolg MES At 1523 A% F 25

Table 2, Creep characteristics of netting twines
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applied load L/P*

rupture time

initial strain  final strain  creep strain

materiale ) (%) (hr) %) %) %)
nylon 95.80 90 190.17 14.73 19.05 4.32
101.12 95 5.00 17.01 20.67 3.66

kevlar 29 177.30 70 42.17 1.27 1.33 0.06
189.97 75 26.16 1.31 1.38 0.07

202.63 80 12.34 1.36 1.43 0.07

227.96 90 1.06 1.55 1.66 0.11

techmilon 122.02 50 143.12 0.71 15.62 14.91
146.42 60 45.12 1.01 10.68 9.67

170.82 70 16.22 1.22 8.90 7.67

195.22 80 5.73 1.77 7.44 5.67

% L/P indicates a ratio of applied load to breaking load.
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Fig. 3. Creep curves of nylon netting twine at

variable load.
L/P indicates a ratio of applied load to

breaking load.
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Fig. 5. Creep curves of techmilon netting twine

at variable load.
L/P indicates a ratio of applied load to

breaking load.
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Fig. 8. Relationship of strain to rupture time.
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Photo. 1. SEM micrographs of the rupture sur-
face of unknotted netting twines in
tensile test.

(a) nylon (b) kevlar 29 (c) techmilon

Photo. 2. SEM micrographs of the rupture sur-
face of knotted netting twines in ten-
sile test.

(a) nylon (b) kevlar 29 (c) techmilon
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Photo. 3. SEM micrographs of the rupture sur-
face of the netting twines in creep
test.

(a) nylon (b) kevlar 29 (¢) techmilon
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Table 3. Elastic recovery of netting twines in dry condition

materials strain(%) recovery (%)
g* €, €;+e, e €, €, ¢, i St
El ei + et
nylon 13.87 0.57 14.44 10.93 1.19 12.12 0.79 0.84
kevlar 29 0.89 0.15 1.04 0.85 0.40 0.90 0.96 0.87
techmilon 0.71 0.38 1.09 0.95 0.50 1.00 1.34 0.92

* ¢ indicates initial strain and & does creep strain.
* * €, indicates immediatery recovery and €. does creep recovery.
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