
Available Technologies

Identifying structure stresses 
and deformities with ultrasonic 
pulses

SummAry

Assessing and maintaining the integrity of aging 
structures such as pipelines, bridges, and ships 
is crucial. The ability to detect and characterize 
degradation to infrastructure allows proactive 
measures to be taken to minimize potential loss of life, and damage to property 
and natural resources such as that which occurred with the 2010 San Bruno, Calif. 
pipeline explosion. A new non-destructive method for direct measurement of 
structural integrity has been developed by researchers at Pacific Northwest National 
Laboratory that allows for detection of stresses and damage not visually identifiable.

Researchers found that by making various ultrasonic scans at preselected locations 
along the material being tested, they are able to determine areas in which the 
structure is stressed or damaged. Previous technologies required cutting into the 
structure to assess potential strain or damage. This new technology uses multiple 
sensors to sweep the surface, sending an ultrasonic pulse that rapidly, reliably, and 
non-intrusively “looks” at and characterizes the structure material. Data from the 
scan is plotted using various parameters, and lines or curves are then fitted to the 
respective plotted points. Review of the plotted curves allows the location and 
severity of defects within the scanned sections to be determined and quantified. 
With this information various other decisions can be made related to how, when, or 
whether repair or replacement of a particular portion of a structure should be made. 
Additionally, a baseline can be established representing the integrity of the structure, 
resulting in potential cost and operational benefits as on-going, regular sweeps are 
compared to the baseline for informed decision making. 

Partners are sought to further develop the technology into a commercial prototype 
for field deployment.

AdvAnTAgeS

* Multi-sensor technology sweeps the structure to obtain real-time results.

* Couplant gel not required. Sweep is conducted with air gap. 

* Measurements are non-destructive - no cuts are made to the structure.

* Cost and operational benefits may be realized with the ability to pro-actively assess 
and determine if parts of the structure should be repaired, replaced, or left alone.
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Patent(s) Issued

Available for licensing in all fields

http://availabletechnologies.pnnl.gov/technology.asp?id=356  -  Last Updated: 07/03/2012



dave L. greenslade
Pacific Northwest National Laboratory
(509) 375-6555
david.greenslade@pnnl.gov
http://availabletechnologies.pnnl.gov

Patents & Intellectual Property

»  Patent #: U.S. 8,061,207 B2

Technology Portfolio(s)

»  Ultrasonics

»  Physical Sensors

Potential Industry Applications

»  Aerospace & Defense

»  Agriculture & Mining

»  Automotive & Transportation

»  Chemicals

»  Energy & Utilities

»  Oil & Gas
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