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Business and Activity Section
(a) Generated Commitments
The project is seeking to demonstrate NDE approaches that can be used to give mechanical properties for pipeline materials. 
(b) Status Update of Past Quarter Activities – 
Two graduate students have continued work on the project and they are (i) Brady Engle  (PhD student – Engineering Mechanics) and (ii)  Lucinda Smart (MS Student – Mechanical Engineering), who is an Applus – RTD employee.

The results of Lucinda’s study and investigation into available pipe samples at Kiefner show that we will want to focus on pipe grades from Grade A to Grade X65, or yield strengths from 24,000 psi to 65,000 psi. These are a common range for older pipes, and would include the majority of pipes that should be the focus of the study to obtain properties. For the purposes of this study, Lucinda would also recommend focusing on pipes manufactured prior to 1980 to determine material characteristics, when API 5L was expanded to include the manufacturing specifications for all types and grades of line pipe that was being manufactured at that time. (Clark, 1996) This is also the date used as the threshold within current hardness testing research to determine a low bound estimated yield strength. (David A. Burgoon, 1999) It is known that quality assurance activities increased, including a supplementary requirement for test certificates which covered chemical analyses, tensile data, fracture toughness, hydrostatic test pressures, NDE methods, post weld heat treatments for ERW pipe, and any other results of supplemental testing. (Clark, 1996) As previously mentioned, recent ultra-high strength pipe may not have similar relationships, particular regarding grain size due to differing cooling parameters, and chemical content relationships, due to the minimization of carbon. (Hammond, 2007)  [References cited in quarterly report are contained in the literature review]. 
The following table is list of typical ranges of parameters desired for sample data. Samples are currently being collected from Kiefner, and should fulfill the scope of the ranges shown below.
	Material Property
	Range

	Yield Stress (ksi)
	35 – 65 (Grade B – X65)

	Hardness (Brinell)
	128 - 217

	Installation Year
	1930 – 1980

	Wall Thickness (in)
	0.188 – 0.50

	Diameter (in)
	6 - 20

	Seam Type
	ERW, Flashweld, Lapweld Seamless


Task 2:  Conduct a literature search.  

Ms. Smart has compiled the literature for the review of material properties and has summarized a majority of those that are applicable to this study, their history, and what destructive methods are currently used to evaluate them. She is working on putting this information into a summary table of strength of relationship from material property to mechanical property, but it is currently simply a qualitative approach. She would like to investigate the accuracy and repeatability of destructive methods currently used, and use that as a benchmark for evaluating innovative nondestructive methods for the accuracy of measuring the same material properties. There are obvious relationships between material and mechanical properties, such as grain size and chemical composition to yield strength, but others are less apparent. One promising technique to evaluate material properties based on a hardness method is the automated ball indentation technique, but more detailed information is required, which is currently proprietary.

Mr. Engle continued his work on the review of NDE for pipeline materials.  The review was  expanded, and organized into a draft section for a deliverable document covering ultrasonic and electromagnetic methods. 
Task 3: Selected NDE Measurements.  
Discussions with Kiefner/Applus –RTD have led to an initial sample set being defined and one sample provided.

Preliminary ultrasonic measurements were made with one pipe sample in an ultrasonic immersion tank.  The ultrasonic measurements were used to enable the refinement of methodologies for application to pipeline specimens to be started. 
(c) Description of any Problems/Challenges – No specific problems this quarter.
(d) Planned Activities for the Next Quarter 
The  literature review report is in near final draft and will be completed in early April 2014.

Attention will then focus on moving forward with Task 3, including proof of concept measurements on samples being supplied by RTD/PG&E. 
Both students are drafting abstracts (due April 28th) for presentation at the 41st Annual Review of Progress in QNDE (Meeting July 2014), and be identifying other meeting which should be attended and potentially have presentations given at an appropriate time during the project. 

Next Conference call April 23rd, 2014.
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