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Business and Activity Section
(a) Generated Commitments – No new teaming agreement was executed. Our partner, Kiefner and Associates has provided set of samples to the Center of Non Destructive Evaluation at Iowa State University. An X70 steel pipe section was acquired and utilized to machine specimens for the corrosion experiments. The major cost was specimen machining and labor cost. 
(b) Status Update of Past Quarter Activities - The main objective of the proposed work is to enhance the pipeline safety through understanding the early corrosion mechanisms in high strength pipeline steels that lead to stress corrosion cracking with a focus on measurable degradation parameters that can guide the development of advanced NDE measurement procedures. 

An experimental protocol will be developed to characterize the residual stress buildup using in situ substrate curvature measurements. The accompanying material property changes (modulus and flow stress) of the near surface layer will be probed by nano-indentation and nano-scratch experiment. A 4-point AC/DC probe will be also incorporated to measure the changes in electrical resistance of near surface layer as a function of the corrosion environment and history to enable further development of NDE corrosion detection techniques.

The focus of this quarter was on sample identification and stress corrosion cracking environment: 

1. We have acquired a set of pipeline samples of different steel grades. The major work will be carried out on X70 Steel Pipes.

2. We have started with conducting literature search on the analyses and experimental studies of steel pipeline failure due to corrosion. The objective of the literature review was to clearly delineate the failure mechanisms, corrosion conditions, materials and failure characteristics.  This will help us in properly designing the laboratory conditions relevant to stress-corrosion failure of pipelines.  As part of the literature review we have found over 70 research articles related to pipeline failures in peer-reviewed mechanics and material journals.  The graduate students are summarizing these articles and are analyzing the reports to identify the laboratory conditions, failure observations, medium and specimen type. This work is ongoing and we hope to finish it in next quarter.

3. We have explored the details of the 4-point probes measurements to construct a similar system in our lab. Another graduate student have surveyed the market for standard probe head assemblies and the corresponding ASTM standards for electrical resistance sheet measurements with 4-point probes.  

4. Search for suppliers for X80 Pipe Steel

(c) Description of any Problems/Challenges – we found it is quite hard to locate a supplier for X80 steel, who is willing to provide us with small quantities.
(d) Planned Activities for the Next Quarter – The main focus of the next phase of work will be on
1. Sample preparation for the electrochemical testing and nano-mechanical testing by nanoindentation
2. Perform electrochemical corrosion experiment  
