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Service Life Prediction of Polyethylene Coated Steel Pipe for Elevated Temperature
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Synopsis

The indentation and thermal oxidation resistances of polyethylene coated steel pipe at elevated temperatures were
investigated. A polyethylene coating with 3 700ppm phenolic antioxidant which improved thermal oxidation resistance
was developed. It is predicted that this coating is indented by only less than a quarter of the initial coating thickness under
9.8 N/mm? compression stress at 80°C after 40 years. This indentation is no problem for practical use.

The service life of this polyethylene coating at 80°C is predicted to be over 40 years under both dry and wet conditions
from the results of oven aging and autoclave tests. The polyethylene coated steel pipe has been applied in local air

conditioning and showed excellent durability at elevated temperatures.
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Table 1 Properties of polyethylene
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Density g/cm?® 0.94
Melt index g/10min 0.21
Vicat softening point °C =115
Tensile strength N/cm? =2500
Elongation % >500
Hardness (Shore D) - =55
Water absorption % 0.02
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Table 3 Evaluation test method of PE resin after heat
deterioration test

. e . cedin | Speemen
Tensile JIS K 6760 . JIS K 6760
test Tensile rate 50mm/min Half dumbbell
Temperature 23°C
DSC method Cutting sample
QIT .
measurement Temperature 200°C surface layer Imm
S en N, O,flow 50cm®/min about 10mg
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Table 2 Heat deterioration test conditions

Oven 80 0.25 Disk shape Yield strength
aging 120 0.5 Air 10.0mm¢ Elongation
test 140 1,2,3,4 thickness OIT

160 6,12,18 2.5mm

80 0.25 Disk shape .
Autoclave 120 0.5 Deionized 100mm ¢ Ygllcc)lnsgt:;r;ith

test 140 1,2,3,4 water thickness OIT

160 6,12,18 2.5mm
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Fig.7 Change in PE elongation at various temperature
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Fig13 Service life prediction of PE coating with Arrhenius
plot (Life is time when OIT becomes 5 minutes)
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plot (Life is time when OIT becomes 5 minutes)
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