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Four of the string of X52 weld and HAZ specimens are completed (two PG&E seam welds, one PG&E girth weld, and one Air Liquide HAZ from the girth weld specimens). The preliminary data are shown below (Figure 1). Similarly to the uneven crack fronts reported in the previous quarterly report (Figure 2), we expect the specimens in the chain of X52 weld and HAZ specimens to exhibit uneven crack fronts. This is based on the shape of some of the FCGR curves, the compliance curves, and some specimens displaying crack closure before the crack grows. Weld and HAZ specimens continue to be challenging, both in obtaining valid tests and the length of time required to complete the tests. One of the X70 specimens (CRC Evans girth weld) is currently running in the single chamber. Another specimen, El Paso girth weld, will also be run in the single chamber. These tests will complete the testing requirements for the contract. 
The string of specimens stopped when a hydraulic seal burst. The system was down for two weeks while that seal and a second leaking seal were fixed. A critical air-operated valve has also failed, but, fortunately, the system was designed with a manual valve that can remain open to allow refilling of the large chamber.
All four abstracts submitted to the International Hydrogen Conference (Moran, WY, September 10–14, 2016) from NIST employees were accepted. Papers for each abstract will be submitted for publication in the conference proceedings. The titles of the abstracts are:
Fatigue Crack Growth Rates of API X70 Pipeline Steels in Pressurized Hydrogen Gas Compared with an X52 Pipeline in Hydrogen Service (Drexler, lead author)
Application of a Computational Model to Predict Hydrogen-Assisted Fatigue Crack Growth in Steel Pipelines and Pressure Vessels (Slifka, lead author)
Novel Chamber for In Situ Observation of Hydrogen Effects by Neutron or X-Ray Scattering (Bradley, lead author)
Transmission Bragg Edge Measurements of Crack Tip Strain Fields from Fatigue of High Strength Pipeline Steel in a Hydrogen Environment (Connolly, lead author)
One other abstract associated with this project was also accepted:
Computational Modeling of Hydrogen-Assisted Fatigue Crack Growth in Steel Pipelines and Pressure Vessels (Amaro, lead author)
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Figure 1. Preliminary FCGR of X52 welds and HAZ. Data acquired in hydrogen gas pressurized to 5.5 MPa. A cyclic loading frequency of 1 Hz, and a R=0.5. 
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Figure 2. Images of the fracture surfaces showing the uneven precrack fronts from the HAZ associated with a girth weld from X70A (left) and from the girth weld from X70B (right).
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