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Durability of Three Layer Polypropylene Coated Steel Pipe at Elevated Temperatures
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Abstract

The authors investigated corrosion resistance of polypropylene coating newly developed for pipelines
operating at elevated temperatures and obtained the following results. 1) The polypropylene coating has an
excellent indentation resistance, a larger impact strength and peel strength compared with the polyethylene
coating even at 100°C. 2) The polypropylene coating with special antioxidants has an excellent resistance to
thermal oxidation, and the life time of about 25 years at 100°C is estimated. 3) The polypropylene coating
with the excellent resistance to thermal oxidation has a property to prevent residual internal stress cracking
due to defects in the coating in the temperature range from 23°C to 100°C, even though the coating on steel
pipe has a larger residual stress compared with the polyethylene coating. It is considered from the results
mentioned that the newly developed polypropylene coated steel pipe has an excellent durability at 100°C.
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Properties Standard Specimens
Cut specimen from coated pipe
Indentation | DIN 30670 | Size: 50mm X 50mm X 5.8mm

Coating thickness: 3mm

Cut specimen from coated pipe
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Property Standard Specimen
Cut specimen from coated pipe
Peel strength DIN 30670 Size: 75mm X 150mm X 5.8mm
Coating thickness: 3mm
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Property Methods Specimens
Measurement of time | Cut specimen from coated pipe
when coating cracked af- | Size:216mmO.D. X 30mm X 5.8mm
ter accelerated oven test | Coating thickness: 3mm
Brittleness
. Measurement of time . N .
time hen free Fil \cked Cut specimen from free film
w ree film cra
°n . N Size: 35mm X 65mm X 2.5mm
by bending after acceler-
ated oven test
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Impact strength | ASTM G14| Size: 216mmO.D. X 100mm X 5.8mm Yo ML NIE23~ 100CHMREFE THE L 7-ME05 1k
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Properties Methods Specimens
Tensile strength ASTM D638 Cut specimen from free film
Type: IV
Modulus of tensile elasticity ASTM D638 Film thickness: 2mm

Measurement of shrinking percentage along circumferential direction when it

was constant after cutting the coating in a longitudinal direction

Cut specimen from coated pipe
Size: 216mm O.D. X 20mm X 5.8mm

Coating thickness: 3mm

Shrinkage strain

‘ Cut the coating in a
’ longitudinal direction
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Measure shrinking percentage
along circumferential direction
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