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Business and Activity Section
(a) Contract Activity

1) No contract modifications expected.
2) Materials purchased:
· 2 × (8-in diameter, schedule 40, 5-ft long steel pipe)
· 1 × 90o schedule 40 elbow





















1.  Experimental Program in the 4th Quarter
1.1 Experimental design
A rectangular fiberglass tank of 25×10cm dimensions had been installed on the inner surface of the steel pipe. The impressed current technique was employed to create corrosion damage on the pipe. This was achieved by using a saltwater solution while DC was running through a wire mesh around the tank. Each cycle of this procedure involved:
· measurement of the remaining thickness using standard ultrasonic thickness probe 
· guided wave inspection – 6 permanently attached PZT sensors
· 5 hour of DC supply
· simultaneous AE inspection – 6 sensors, during the 5 hours.
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Figure 1. Experimental setup a) 3D view, b) 2D unwrapped viewS6



1.2 Results and Discussions - Experiment
The accelerated corrosion test had a duration of 20 cycles. The measured profiles of the corroded region are shown in Figure 2 for the pristine, cycle 8, and cycle 15 cases.  
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Figure 2. The salt water tank as seen from the outer surface of the pipe. Thickness maps for various cycles of the test

Helical guided waves:

The comparison of the envelopes of the received guided wave signals, show significant amplitude differences as well as slight difference on the time of flight of each helical mode.
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Figure 3. Typical helical guided waveforms between a pair of sensors for various stages of the accelerated corrosion experiment. 


Various features of the helical guided wave propagation have been compared between each cycle of the accelerated corrosion test. Such features include the attenuation, the time of flight as well as phase shift. Through this process, the objective will be to choose the most appropriate of these features that can provide sufficient information regarding the corrosion stage in the pipe. 

Acoustic emission (AE):

Figure (4) shows the activity of each AE sensor for the 20 cycles of the test. The plots verify that the corrosion process produces significant acoustic activity which intensifies towards the last stages of the test. These results are currently being processed and will be utilized in triangulation algorithms for damage localization.   

[image: ]






















Figure 4. Acoustic emission events recorded by the network of sensors for all the cycles of the test. 

1.3 Future work
Future work include the comparison of localization results based on two different methodologies, using the helical guided waves and the acoustic emission. In addition, a new experimental test is being designed and will include straight segments of steel pipe as well as a 90o pipe bend. 
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