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Physical Properties Analysis of the High - tech Fibers
for Fishing Gear Materials
— 1. Tensile Strength of the High-tech Fibers -
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National Fisheries University of Pusan
(Received May 2. 1993)

In order to analysis the tensile properties of the high-tech fibers for fishing gear ma-
terials, tensile strength was tested on raw materials. single yarns and netting twines
(plied yarns)made of nylon. kevlar 29 and techmilon respectively.

The results obtained are as follows :

1. The tensile stress and tenacity of unknotted single yarns in dry and wet conditions
were 3 to 3.5 times greater in the high-tech fibers than in nylon. But the elongation of
the high-tech fibers was about 15% of that in nylon.

2. The tensile strength of knotted single yarns in dry and wet conditions was arrang-
ed in order of as follows:techmilon, kevlar 29, and nylon. The ratio of knot strength to
tensile strength. knot efficiency, was the highest in nylon.

3. The tensile strength of unknotted netting twines in dry and wet conditions was 2.3
to 2.5 times greater in the high-tech fibers than in nylon.

4. The tensile strength of knotted netting twines in dry and wet conditions was ar-
ranged in order of as follows : techmilon, kevlar 29, nylon. The knot efficiency was the

highest in nylon.
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Table 1. Specification of test materials used in tensile test

raw materials single yarns

netting twines{(plied yarns)

materials - - - -
diameter(zm) construction construction diameter(mm) no.of twist
nylon 289+1.8 Td1050/140F Td1050/ 140F 7x3 1.8 94
no twist
kevlar 29 13.6+2.3 Td3000/1333F  Td3000/1333F 2x3 1.6 63
no twist
techmilon 149+4.4 Td1600/1560F  Td1600/1560F 3x3 1.6 63
no twist
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Fig. 1. Testing specimen for tensile test of raw

materials.
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Fig. 2. Apparatus for tensile test of raw materi-

als.

A load cell B : fixed clamp

C : movable clamp D : control switch
E : speed controller : F : motor

G ! strain amplifier H:X-Y recorder
I:light
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Table 2. Tensile strength of raw materials

tensile tenacity breaking
materials stress length
(kg/mm?) (g/d) (km)
nylon 105.16+8.65 10.25 92.25
(1.03GPa)
kevlar 29 376.69+12.82 29.07 261.80
(3.69GPa)
techmilon 260.80+15.09 30.19 270.75
(2.56GPa)
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Fig. 3. Stress-strain curves of unknotted sin-
gle yarns in dry condition.
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Table 3. Results of tensile test for unknotted single yarns

breaking tensile tenacity strain breaking
conditions materials load stress length
(kg) (kg/mm?) (g/d) (%) (km)
dry nylon 7.50+1.24 73.31(0.72GPa) 7.15 20.27 64.31
kevlar 29 52.03+2.43 224.75(2.20GPa) 17.34 3.02 156.09
techmilon 41.24+4.18 222.68(2.18GPa) 25.18 3.42 231.96
wet nylon 6.52+1.05 63.73(0.72GPa) 6.21 23.60 55.90
kevlar 29 51.77+2.12 223.63(2.19GPa) 17.26 3.16 155.31
techmilon 40.98+3.90 221.27(2.17GPa) 25.61 3.38 230.49
Table 4. Results of tensile test for knotted single yarns
breaking tensile tenacity strain breaking
conditions materials load stress length
(kg) (kg/mm?) (g/d) (%) (km)
dry nylon 5.42+0.87 52.98(0.66GPa) 5.16 7.15 46.47
kevlar 29 2091146  90.32(0.89GPa) 6.97 2.25 62.72
techmilon 15.96+1.82  86.18(0.85GPa) 9.98 2.21 89.77
wet, nylon 5.23+0.91 51.12(0.49GPa) 4.98 10.57 44.84
kevlar 29 17.31£1.32  74.77(0.74GPa) 5.77 2.16 51.92
techmilon 14.99+1.77  80.94(0.79GPa) 9.37 2.24 84.31
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Table 5. Breaking load and elongation of unknotted netting twines

conditions materials

breaking load

elongation (%)

(kg) A* B*
dry nylon 106.44+ 8.16 72.11 27.94
kevlar 29 253.29+11.23 14.48 3.28

techmilon 244.03£12.65 40.19 4.42
wet nylon 104.90+ 7.64 76.45 29.98
kevlar 29 244 57+10.11 17.90 3.40

techmilon 238.35+10.47 43.78 4.52

* A indicates the values measured with universal testing machine and B does that measured with

displacement sensor.

-121-



Table 6. Breaking load and elongation of knotted netting twines

® T E-&

oA

breaking load elongation (%)
conditions materials

(kg) A* . B*

dry nylon 60.22+ 5.38 38.30 21.02
kevlar 29 105.70+ 8.02 11.82 2.67

techmilon 116.50+10.59 13.12 2.82

wet nylon 58.25+ 5.25 52.77 24.33
kevlar 29 88.34+ 7.31 12.82 2.76

techmilon 113.06+ 8.67 18.09 3.22

* A and B were shown in Table 5.
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Fig. 4 Breaking load-elongation curves of unk-
notted netting twines in dry condition.
A indicates the curves measured with
universal testing machine and B does
thoes measured with displacement sen-
sor.
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