
TESTING NON-SHIELDING COATING



Coating Disbondment
Major Reasons:

- Ambiant Conditions (due point, temperature)

- Surface Preparation

- Contaminants (salt)

- Bad application

Appears typically on field applied coatings

Humidity under

disbonded coating



Shielding

A AC C

CP Current from Anodes

Pitting (Crevice) Corrosion at anodic areas

Corrosion        water pH between 5 & 7



Crevice corrosion:

- Wikipedia: refers to corrosion occurring in confined spaces to which the access of 

the working fluid from the environment is limited. 

- NACE CIP1: occurs on a metal surface that is shielded from full exposure to the 

environment.



Shielding – Pitting Corrosion

If the coating system adhesion fails, corrosion on the metal is

significantly reduced or eliminated when adequate cathodic

protection current is available



Internal Surface of Steel 

Pipe Wall

RD-6 Compound

RD-6 woven geo-textile fabric 

backing allows current to enter 

at overlaps only if disbondment

occurs and  water is present 

past the overlap

Water under the coating because of improper tension, surface 

preparation or application, but RD-6 allows CP to protect the pipe and 

changes the pH to 9 to 13!

CP current from ground bed

Polyguard 600 

Primer

Return path for CP current through 

the pipe steel

TYPICAL CURRENT FLOW PATH
FOR RD-6 COATING



STANDARDS
• NACE SPO 169-2007: Control of External Corrosion on Underground or Submerged Metallic Piping 

Systems

‘’Materials that create electrical shielding should not be used on pipelines’’

NACE Training: Coatings in Conjunction with Cathodic Protection.

• US Code Federal of Regulation:
49 CFR 192.461 & 195.551: ‘’Coating materials must have properties which are 
compatible with any supplemental cathodic protection’’.

49 CFR 192.112 (2008): ‘’Any gas line increase MAOP from 72% - 80% must have a non-
shielding coating’’.

• Pipeline and Hazardous Materials Safety Administration (PHMSA):

Some examples of “shielding” coatings are polyethylene tapes, shrink sleeves, coal 
tar mastics, asphalts, etc. These coatings can prevent CP currents from reaching 
the pipe when they disbond from the pipe surface

Please see point 34; https://primis.phmsa.dot.gov/maop/faqs.htm



INTERNET

In North America, there is grave concern 

about Cathodic Shielding Problem.

The rest of the world largely ignores it.

Please Google: ‘’Cathodic Shielding Pipeline’’



Checking pH of water under the 

improperly applied RD-6

pH check indicates high pH (9 to 10): Steel is 

protected by CP current: No Corrosion

Low pH (5-6) under disbonded coating: Steel is 

not protected by CP current: Corrosion.

FIELD TESTS



LABORATORY

TESTS

A

pH: 11.40

HORIZONTAL

OR VERTICAL

CELL TEST
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LABORATORY TESTS RESULTS

Polyguard RD-6

pH: 11 to 12

Current: 200 to 300 uAmps

Voltage: -800 to -1000 VCSE 

HORIZONTAL OR VERTICAL CELL TEST

Polyguard 610 PE Tape

pH: 9,7

Current: 0 to 0,7 uAmps

Voltage: -700 VCSE 

CONCLUSION: Polyguard RD-6 does not shield CP current



Non-Shielding Testing

INGECA - France



Objectives:

- To measure over time the current quantities on 30mm x 40mm coupons located under Polyguard RD-6 

coating:

- Coupons #1 & #2: located under intentionally disbonded RD-6 (with void)

- Coupon #3: located under properly applied RD-6 (without void)

- To measure the water pH after 3 months under disbonded Polyguard RD-6 coating (Coupons #1 & #2)

- To visually inspect the status of the steel coupons after 3 months in electrolyte under CP current and 

compare it with a CP protected non-coated marker and a non-CP protected non-coated marker

Plastic support

Coupons #1 & #2:

Under intentional 

disbonded RD-6

(With void)

Coupon #3:

Under properly applied RD-6 (Without void) 



Samples preparations

Coupons #1 & #2:

Under intentionally 

disbonded RD-6

With void

Coupon #3:

Under properly applied RD-6

Without void



Intentionally disbonded RD-6 
Coupons #1 & #2



Water injection under disbonded RD-6 
Coupons #1 & #2



Additional non-coated steel Markers

In the same electrolyte (CP protected) In the same electrolyte but different 

container (non-CP protected)



After 3 months …

Coupons #1 & #2 Visual inspection: 

Non corrosion
High pH: 12



After 3 months …

Non-coated marker

CP protected: 

Calcareous sediment

Non-coated marker

Non-CP protected: 

Totally corroded

Coupons #1, #2 & #3:

No corrosion



Current measurements

19-oct-15 20-oct-15 26-oct-15 03-nov-15 16-nov-15 14-déc-15 06-janv-16 25-janv-16

Samples
uAmps uAmps uAmps uAmps uAmps uAmps uAmps uAmps

1. With void 0,42 0,31 8 100 114 143 62 55

2. With void 2,87 6,5 38,2 120 360 297 219 230

3. Without void 0,26 0,2 7 120 98 146 105 81

5cm² uncoated 

Marker 170 10,5 290 280 292 370 120 121



Current measurements



Conclusions
Polyguard RD-6 coating system does not shield CP current:

- Visual inspection: no corrosion after 3 months in 

comparison with non-CP protected steel marker

- Quantities of current measured reaching the coupons 

located under intentionally disbonded RD-6

- High pH of 12 measured under intentionally disbonded RD-

6


