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The proposed work involves the determination of the effect of surface preparation on the distribution of residual stress in various types of 3-layer coatings and field and plant applied FBE and polyethylene tape coatings and the consequences for their in-service performance.  In particular, the properties of the coatings will be compared with loads likely to occur during construction and from soil stress during service.  This comparison will allow the probability of coating damage to be predicted, from which the potential for disbondment and the development of aggressive trapped water solutions can also be estimated.

This work will result in improved specifications for the manufacture of multi-layer coatings and an improved understanding of how they will perform in service.  Together, these improvements should result in more widespread use of these advanced pipeline coatings in North America, increasing pipeline integrity and safety.  Improvements to coating manufacturing procedures could be captured in various coating and pipeline standards.

Currently, the 1 year old, outdoor aged, HPCC, joint has been sent to NOVA Chemicals This joint was sent to a local machine shop to be sectioned into the appropriate samples.   Once the 1 year old HPCC samples arrived back at NRTC we started to conduct our testing immediately.  The pipe samples were cut into several 12” by 12” curved plate sub samples.  We started by testing all the plates for holidays with a high voltage holiday detector.  Next, 13 plates, without holidays, were selected for the various disbondment tests.  Each plate had a 1/8”hole drilled for the cathodic connection to the test circuit.  Next, a 1/8” holiday was made in the HPCC coating.  The surface of the plate was then cleaned and a cylindrical acrylic test cell was centre around the holiday and glued to the plate with silicon caulking.  Next, the acrylic cells were filled with sand and water as the cell “electrolyte”.  Finally, a graphic anode was place in each cell and connected to the test circuit.  

To start testing we used a Keithley data acquisition unit connected to a variable resistor board, which sets potential for each cell.  The potential for each cell was set to 3.0V using a standard calomel electrode (SCE).  The variable resistor boards are powered by a 15V power supply.  All data is stored on a laptop computer real-time using Keithleys DAQ software. You can see pictures of the actual experimental setup in Figures 4 and 5.  Diagrams of the testing circuit and connections can be found in the appendix of this report.

Of the 13 test samples 4 were started right away and will be tested according to the CD disbondment test matrix, which can be found in the appendix.  The remaining ten test samples were put through pre-disbondment treatments used to evaluate different coating characteristics.  The pretreatments include hot water soaking at 60°C; indentation through impacting; and a combination of a hot water soak and then impacting.  The following pictures are of preliminary test apparatus setup to conduct cathodic disbondment tests on coated pipe samples as well as the pretreatment apparatuses
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