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Business and Activity Section

The problem of mechanical property determination has proven intractable given the small number of samples on-hand and wide variation between samples in terms of vintage and origin. We must invert our approach and start with well controlled sample sets that will become the building blocks for understanding the problem as it applies to a general pipeline steel.

Starting with a small subset of steels and expanding outward towards the full set of all possible pipeline steels is a much more reasonable approach than trying to tackle the full set at once, as was our previous approach. Progressing from the specific toward the general steels will allow us to see where and when certain relationships apply and a logic system could be developed along the way: for example, if chemistry is X, do measurements A and B, and depending on response either evaluate microstructure or do measurement C for more information.

A preliminary collaboration with Colorado School of Mines is underway that will yield samples of X52 plate that has been processed in such a way to give samples with varying, yet controlled, grain sizes and pearlite/ferrite ratios. The samples will come from the same X52 plate, and we already have been given a sample of the plate material to serve as our control sample to compare with the processed samples. Once the rest of the samples are obtained, measurements can be done to examine the effects of grain size and pearlite/ferrite ratios on the responses from nondestructive measurements. The outcome of these measurements will be answers to the following questions: 1.) for a steel with given chemistry and pearlite/ferrite ratio, will grain size correlate with nondestructive measurements? 2.) for a steel with given chemistry and grain size, will the pearlite/ferrite ratio correlate with nondestructive measurements? 3.) for a steel with given chemistry, can the grain size and pearlite/ferrite ratio be determined nondestructively? Moving forward, these measurements and results would be extrapolated to different steels to see if they hold. Efforts could be made to “simulate” vintage steel through processing as it would have been done in the past.

Outcomes from this quarter: 

Presented work at Review of Progress in Quantitative NDE conference.
CAAP exit briefing.
Planning stage with Colorado School of Mines, first sample has been received.

Expected outcomes next quarter:
Measurement results from received CSM samples.
Fundamental study of NDE correlations with grain size and pearlite/ferrite ratio for X52 plate.
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