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Resistance to Weathering with Materials for
Fisheries Facilities

1. Photodegradation Mechanisms of Netting Twines
for Fisheries Facilities
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Abstract

To analyze the photodegradation mechanism of materials for fisheries facilities which stand for
considerable time immediately under or even partly above the water surface, such as cage collar,
cage net, stationary fishing gear, etc. after 900 hours exposure, weathering experiments on 3
kinds of netting twines like dyed polyethylene(PE) and nylon, and non-treated high strength
PE(Hi-PE) were carried out by using xenon light source. The results obtained are as follows ;

It was observed by scanning electron micrograph(SEM) that a good protection by pigments
was obtained in PE and nylon specimen, while crack was rapidly progressed at the surface of
Hi-PE one owing to etching by UVR.

There was a little increase in density resulting from reorientation of polymer chain, chain
scission, etc. in Hi-PE specimen.

A wide angle X-ray diffraction showed that 3 kinds of specimens had no fundamental
changes in polymer crystalline structure considering each 26 of diffraction peak.

Remaining tenacity of netting twines was in order of PE, nylon, and Hi-PE after having
been exposed to the effect of 900 hours. PE and nylon treated with stuffs were shown to be
more resilient than non-treated Hi-PE as confirmed by SEM.

Key words : Weathering, Ultraviolet radiation, Photodegradation mechanism, X-ray
diffraction, Remaining tenacity
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Table 1. Specification of specimen
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Ao AHEH A 59 AY 2 AFHY FHL
Z+Zt Table 1 2 Fig. 13} 2}, A& PE, Hi—
PE £ UdZEe 3522 PEY Udg 2848
B 2ol A Foll o3 G A Ede
L, Hi-PE 284 & A3 2412 dAlste] AFg-3)
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Fig. 12 A1 @ H 9] Al ¢S vehd Zet} Fig. 1
o] A B3 AlEHL AA Zol7} 300 mmelH, A
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AFAEA FHZo] 92 E FEAA &y
AL MAEn A5 EA4E Yot 284 9
BEE ofo] aZglolx A F dto] o] & o] FA
FAR EA3E o, ofo] R Fo| Eo] 2
mmgl F2(heart course)E ¥ ¢ tHKim and Ko,
1993).
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Figl. Dimensions of specimen used for test
(unit : mm).

ial tructi diameter tenacity elongation k
materials construction (mm) (@/d) (%) remarks
PE Td 380 30ply 10x 3 2.0 6.5 32.55 dyed
Hi-PE Td 1600 1560ply 520 x 3 2.0 41.54 16.28 no treated
Nylon Td 210 66ply 22x 3 1.6 6.41 46.12 dyed
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Fig. 2. Surface morphology of PE netting twines with ultraviolet radiation(UVR) time.
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Fig. 8. Surface morphology of Hi—PE netting twines with UVR time.
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Fig. 4. Surface morphology of Nylon netting twines with UVR time.
(a) Ok (b) 1004 (c) 300 (d) 600A (e) 900A
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Fig. 5. Density of specimens with UVR time.
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Fig. 6. X—ray diffraction pattern of PE netting
twines with UVR time.
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Fig. 7. X—ray diffraction pattern of Hi-PE netting
twines with UVR time.
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Fig. 8. X-ray diffraction pattern of Nylon netting
twines with UVR time.
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Fig. 9. Remaining tenacity of specimens after 900h
exposure to UVR.
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Fig. 10. Remaining elongation of specimens after
900h exposure to UVR.
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