Polymer (Korea), Vol. 33, No. 6, pp 520—524, 2009

Mstsiatd S JpEe2|of| e nlo|=2] Xl ¥ QE §4 W)
a2’
FRusm Foost stskett
(2009 2€ 269 A7, 20099 3€ 209 +7, 2009 7€ 7Y A=)

Molecular Structure and Tensile Properties Change of
Crosslinked Polyethylene Pipes during Oxidative Degradation Process

Sung Gyu Park and Dae Su Kim'
Dept. of Chemical Engineering, Chungbuk National University
410 Sungbong—ro, Kaesin—dong, Chuongju, Chungbuk 361—763, Korea
(Received February 26, 2009, Revised March 20, 2009, Accepted July 7, 2009)

EE: sh Feolgul sfolze) Ak} st AR ek ol S4o) wsh W S Fxo] WEE 2ol

23l A3 o] Lo Aol vixe FE BABINTE Zh EEjelddl o]xe] At d3kE fieah] flsle] 1

& ] B UV A S o] 8eiglon so|i At A] to] 127} sfo) 28] 415} Aslel] miA|= G A
150k Aksh st 3y T sfo]xze] QI 54 Mgk WRsAIRAIRYIE, S8k 7o) Wishs Aeldidr1E 7t

P ARSI 9 €1 A1 ek el nek slo] ] Q1 A NS Aasiglont sk g T
Z

ol

(o miun BT va
| A289lar, slo] s iz Qe Ak EAR Qla) 3ok Fxke Wslelgit) of2d Ayk= vl Zejolgd
o] o] At W A T Aks} dslell wWhE e AskE Brrehzdl -85k AR Zlolth

ol N

&

Abstract: The effects of oxidative degradation on the performance of crosslinked polyethylene pipes
were analyzed by the investigation of tensile properties and chemical structure change of the pipes
during oxidative degradation. Annealing at high temperatures or UV irradiation method was used to
induce the oxidative degradation of the crosslinked polyethylene pipes and the effects of the die tem—
perature on the oxidative degradation of the pipes were also investigated. The tensile properties and
chemical structure change of the pipes were investigated by universal testing machine and FT—IR,
respectively. With the progress of thermo—oxidative degradation the tensile strength of the pipes
slowly decreased but the elongation at break rapidly decreased, and the chemical structure of the pipes
also changed considerably because of the introduced oxygen molecules. These results would be useful
in estimating the performance deterioration of the crosslinked polyethylene pipes due to the oxidative
degradation during production and storage.
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Figure 1. Color change of the crosslinked PE pipes with heating
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Figure 2. Tensile properties change of the crosslinked PE
pipes with heating time at 180 C.
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Figure 3. Color change of the crosslinked PE pipes with heating
time (from the left O, 3, 6, 12 min) at 270 C.
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Figure 4. Tensile properties change of the crosslinked PE
pipes with heating time at 270 C.
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Figure 5. FT—IR spectra for the crosslinked PE pipes with
heating time at 180 C.
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Figure 6. Tensile properties change of the crosslinked PE
pipes with UV irradiation time.
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Figure 7. FT—1IR spectra for the crosslinked PE pipes with UV

irradiation time.
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Figure 8. FT—IR spectra for the crosslinked PE pipes extruded
at different die temperatures.
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