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Business and Activity Section

1. Objectives in the 9th Quarter

During the 9th quarter, the goal was to investigate the feasibility of using the Acoustic Emission (AE) technique to interrogate pipes with on-going corrosion. The AE attempts to record the acoustic activity (events) in the structure that is larger than a pre-defined threshold, localize the events and infer the condition using several features. These features (Count, Rise time, Duration, etc.) typically contain frequency and amplitude information that could conveniently be associated with guided wave propagation and their dispersive nature. The goal of our work is to examine the trends in AE features in such a way that the remaining thickness of a corroded steel pipe can be estimated at any time. 
To this aim, a numerical model as well as an experiment have been conducted. In the former, the objective is to have a series of models with locally increasing thickness-loss. For each model, the AE event is simulated using a high-frequency tone-burst and AE features are manually calculated for the sensor locations used in the experimental setup. Thus, an inventory of AE features is estimated and correlated to the thickness-loss. For the experimental part, an accelerated corrosion test on the outer surface of the steel pipe was concluded after a toral of 35 cycles as shown in Figure 1.  During these cycles, 6 permanently attached AE sensors (R15a - Physical Acoustics) were used to record acoustic activity that was produced during the degradation of the steel. The test included a rectangular container of approximate dimensions 20cm × 10cm attached on the surface of a 10” schedule 40 steel pipe to sustain saltwater solution while a power supply was used to provide DC current. 
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Figure 1: Experimental setup (left) and the failed pipe (right)

2. Numerical model

A numerical model was created in ABAQUS to study how the HGUW are affected by a growing corroded region. The assumption in the numerical model is that the AE event is originated in the middle of the saltwater tank and it can be approximated by a short, high-frequency tone-burst. An example of the recorded signals is presented in Figure 3. The envelopes of the signals of the pristine and a 50% thickness-loss model show significant differences in amplitude and phase. This translates into variations in typical AE events including the Count, Amplitude, Rise time. 
damaged
pristine

[image: Diagram, engineering drawing

Description automatically generated][image: Chart, line chart

Description automatically generated]
AE event






receiver



Figure 2. Numerical model in ABAQUS and a typical time history comparison


3. Experimental results

The data acquired for the experimental test are currently being processed and findings will be reported in subsequent reports. 
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