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Development of Polypropylene Coated Steel Pipe for High Temperature Service
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Recently the requirement for coated pipe development for high temperature service has increased because the tempera-

ture of material transported in line pipes has risen. Polypropylene coated steel pipe used at more than 80°C was developed

and its mechanical properties, thermal oxidation resistance and corrosion resistance were discussed.

Of mechanical properties, low temperature embrittlement is improved with use of block co-polymer polypropylene.

Thermal oxidation resistance is improved by addition of antioxidant.

One component liquid type thermosetting primer with both coating function and rapid curing performance improves

corrosion resistance at high temperature without adversely affecting performance. The developed polypropylene coating

is expected to protect steel pipe from corrosion under severe conditions at more than 80°C, and to be useful for 30 years

at 110°C but shorter at 120°C.
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Table 1 Characteristics of block copolymer PP and modified PP adhesive

| Bloth Moditied
liens Test method . copolymer PP
g § e adhipsive
Density (g/cm®) JISK6760 | 0.89 0.89 |
Tensile strength (N/cm?) JIS K 6760 3700 2 450
Yield strength (N/cm?) JIS K 6760 2150 1400
Elongation (%) JIS K 6760 630 730
Melt index (g/10min) ASTM D 1238 0.9 0.6
Embrittlement temperature ('C) | ASTM D 746 —45 —53

FoR PPHREEPERBEOHMIVARLLIR

Table 2 Comparison of PE and PP coatings on the mechanical properties

§
leme t Lest method

Coating thickness (mm) 3.0 3.0
Adhesion strength (N/cm) DIN 30670 200 >200

—30°C 55 70
Impact strength (J) éSlZM 23°C 25 40

100°C <5 20
i‘;;?:t ;ﬁggitfg;) ASTM G 13 >20 >20
Hardness ASTM D 2240 60 67
Indentati DIN 23°C 0.02 0.01
rrelsies:claicl: rEmm) 30670 60°C 0.10 0.05

100°C 0.36 0.16
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Fig.4 Heat deterioration behavior of PP in oven aging
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Fig.6 Electrical resistance after 80°C water immersion test
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Table 3 Corrosion resistance of PP coating

Test items Results
Coating thickness (mm) 3.0
Electrical Initial =10"
resistance 20°C water immersion 100 days =10
(Q-m?) 80°C water immersion 100 days =10"
Cathodic disbonding 20°C 30 days 2.5
length (mm) 65°C 14 days 8.5
3 % Nacl—1.5V vs. SCE | 120/30°C 30 days 14
e et Gl -2 aonding
90°C 3%NaCl immersion (dishonding length : mm) 0(no disbending)
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