BrasA ata|x|
J. Corros. Sci. Soc. of Korea
Vol. 29 No. 6. December, 2000

(AAPEE)

g EelolUA A% FBe &3 42 54

Z M85 & H-= 2 M-Z X L
FRALQAFA HEFAN YT

Properties of Cathodic Disbondment for the Polyethylene
Coated Steel Pipes

Seong-Hee Kil, Song-Chun Choi, Ou-Sun Noh, Ji-Yuon Kim
Korea Gas Safety Corporation, Institute of Gas Safety Technology

Polyethylene coated pipeline for distributing gas is divided into Polyethylene coated steel pipes
by powder fusion(KS D3607) and Polyethylene coated steel pipes by extruding(KS D3589) as
the coating methods of polyethylene. In this study. polyethylene coated pipeline which is buried
in the ground for distributing and transmitting gas was tested for cathodic disbonding resistance
which is one of the methods for coating qualification analysis,

From the cathodic disbondment test result in 65C, 3% sodium chloride solution for 7 days,
disbonded area of steel pipes coated by powder fusion was decreased a little by increasing
applied voltage, but that of steel pipes coated by extruding was more decreased. And from that
in 20°C, 3% sodium chloride solution for 28 days, all of coated steel pipes were little change by
increasing applied voltage. But polyethylene coated steel pipes by extruding(KS D3589)
[P1H (adhesive/polyethylene)] which are used for large size pipes showed the worst cathodic
disbonding resistance.

Keywords : Polyethylene coated steel pipes, cathodic disbonding resistance, coating qualification
analysis
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Fig. 3. Example of radial cuts through the coating
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Fig. 2. Test equipment
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Table 1. Cathodic dishonding test resulis in 65C, 3%
sodium chloride solution

applied disbonded area(md)
oltage
pipe -1.0V | -15V | -2.0V 4] 3
KS D3607 56.9 65.6 66.8
KS D3589
H&A 7}
RS | seue
- P1H 2,291.012,943.7|3,088.9

*F) AP257t AFA9 A3 (softening point, 6
0C oI’} Zof HAA7} *ol UE
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Fig. 4. The variation of disbonded area with applied volt-

age in 65°C, 3% NaCl solution
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Table 2. Cathodic disbonding test results in 20°C, 3%
sodium chloride solution

applied disbonded area(md)
oltage
pipe -1.0V | -15V | -20V vl
KS D3607 88.6 88.6 88.6
KS D3589
- P2S 66.8 1045 66.8
- PIH 26138 | 2,613.8| 26138
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Fig. 5. Photographs of the specimens after cathodic disbonding test in 65°C, 3% NaCl solution
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Fig. 6. SEM photographs of the specimens after cathodic disbonding test on -1.5V applied voltage in 65°C, 3% NaCl
solution{A: hole inside, B: disbonded area)
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Fig. 7. EDS analysis results of dishonded area on -1.5V applied voltage in 65°C, 3% NaCl solution(A: hole inside, B:

disbonded area)
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Table 3. Acceptance criteria of cathodic disbondment of
the coating

Test method

28 days in 23C 3%
NaCl solution

Acceptance criteria

disbonded area shall be
smaller than 7500mm’

KS D3607

minimum 48 hours in
CAN/CSA 65C 3% NaCl
-224521- solution

M92 28 days in 20C 3%
NaCl solution

15mm maximum radius

disbonded area shall be
smaller than 7500mm’
(only polyethylene coated
steel pipes by powder
fusion)
100 days in 23C 3% | coating resistivity shall be
NaCl solution not less than 10°@m’

NF A | 28 days in 20C 3%
49-705 NaCl solution
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Fig. 8. The variation of disbonded area with applied volt-
age in 20°C, 3% NaCl soiution
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