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Abstract

In order to analyze the photodegradation of plastic materials for floats or frames of fisheries
facilities, weathering experiment on 3 kinds of plastic materials like high density PE of
Korea(KHDPE) and Norway(NHDPE) and high strength PVC(Hi-PVC) was carried out during 900
hours exposure by using xenon light source of weather-Ometer. The results obtained are as follows;

With increasing of ultraviolet radiation(UVR) time, a remarkable losses in the mechanical
properties of each specimen were observed except for the remaining strain of HDPE materials.

As NHDPE lost almost 15% of its initial tensile stress during a 900 hours exposure followed
by KHDPE 12% and Hi-PVC 6%.

In addition, the remaining tensile stress RS(kg/mm?} decreases almost linearly with the
lapse of exposure time to light Y(Year) and the empirical equations of each specimen computed
as follows;

KHDPE : R§=2.6769 - 0.0003Y(r*=0.63)

Hi-PVC : RS=5.3470 - 0.0003Y(r>=0.91)

NHDPE : RS=2.4929 - 0.0004Y(r*=0.97)

It was observed by scanning electron microscope that all specimens with UVR time had
started to decompose and had bubbled areas and small holes.
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Table 1. Specifications of specimen used for test

27 2 RS Bopad AR WA

o] &= 100mmolth,

2. AIS| AbR| @ g

==

ot

Aol ALHE 2P ZAF AAE 3 Y2 A
A& 7)<l 4 vl e}(Weather-Ometer Atlas,
ci65/xw)ol o}, o1 RS A FH L A ZA Y
Eoo] Axsty 4 77T A7 FLE AL
Ao RE 225 AR otk o B4 AN
AT Fhd A= AZEA AAFAH

E Ao ME HE(Kim et al, 2000)o) 4 9} 2
o] AN AR F A AE 300nm=E 273

on, 7% EAE AEEY) §5t 188 AR
NEol Bo] WHAEEZ sttt o] A% 4¥ =

7& Fego] O35J/W201 HEE ZZ—]g}%ﬂ_ggi
AzA UH PEH WRe 22 2 A4l s 2
7} 63°Ce} 50%E 00, 7F¢ Ao L2} 52°C
2 FAEHAt

G4k e TANA AT FUE A%

Fig. 1. Dimensions of specimen used for test
(Unit : mm).

M il Diameter of Thickness of Tensile stress Strain to break Modulus

aterials pipe (mm) pipe (mm) (kg/mm?) (%) (kg/mm?)
KHDPE* 300 21.8 2.8 195.9 36.0
Hi-PVC 300 12.6 5.4 57.7 64.6
NHDPE** 300 12.0 2.5 285.3 34.9

* means HDPE of Korea and ** does it of Norway.
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Fig. 2. Remaining tensile stress of specimens after
900h exposure to ultraviolet radiation
(UVR).
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Fig. 3. Remaining strain of specimens after 900k
exposure to UVR.
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Fig. 4. Remaining modulus of specimens after
900h exposure to UVR.
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Fig. 5. Surface morphologies of Hi-PVC with UVR
time.
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Fig. 6. Fracture morphologies of KHDPE with Fig. 7. Fracture morphologies of Hi-PVC with UVR
UVR time. time.
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Fig. 8. Fracture morphologies of NHDPE with

(Kirkwood, 1977).
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