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Aircraft Structural Health Monitoring 
Using MsS Technology

Today’s aging aircraft fleet is flying 
far longer than originally designed. 
Consequently, new technology is needed 
to assess health and flight safety for 
many types of aircraft structures without 
incurring additional maintenance costs. 
Southwest Research Institute® (SwRI®) has 
developed and adapted magnetostrictive 
sensor (MsS) technology for aircraft 
structural health monitoring. MsS 
technology has been used in the oil and 
gas pipeline industries for many years, 
but recently has been modified for use 
on aircraft. Tests conducted on simulated 
aircraft structure and full-scale aircraft 
fatigue tests have shown good results 
in detecting structural defects including 
cracking and corrosion. 

The fifth-generation MsS3030R-AF 
instrument has been designed for 
aircraft monitoring. SwRI has installed 
10 MsS sensors on five F-16 aircraft for 
monitoring a CsC aluminum laminated 
repair on the bulkhead at FS 479 as part 
of the U.S. Air Force Aircraft Structural 
Integrity Program (ASIP) for structural 
health monitoring and validation of MsS 
sensor technology. Monitoring data is 
collected periodically with SwRI’s new 
probe design.

Area of interest

Monitoring location on the left side of the upper longeron 
on an A-10 aircraft at FS 365 with probe position at FS 385

Current MsS monitoring locations on 
upper longeron of an A-10 Aircraft

http://swri.org


Southwest Research Institute is a premier independent, nonprofit research and development 
organization using multidisciplinary services to provide solutions to some of the world’s most 

challenging scientific and engineering problems. Headquartered in San Antonio, Texas,  
our client-focused, client-funded organization occupies 1,500 acres, providing more than 2.3 million 

square feet of laboratories, test facilities, workshops, and offices for more tha 2,700 employees  
who perform contract work for government and industry clients.

 
An Equal Employment Opportunity/Affirmative Action Employer

Race/Color/Religion/Sex/Sexual Orientation/Gender Identity/National Origin/Disabled/Veteran
Committed to Diversity in the Workplace 

We welcome your inquiries.
For more information, please contact:

Clinton J. Thwing
Manager – R&D
210.522.3989
cthwing@swri.org

Sensor Systems and NDE Technology Section
Structural Engineering Department
Mechanical Engineering Division

Magnets

Wire coilsFeCo strip

Polyurethane cast

Wear face & 
coupling surface Cork wire guide

ndetech.swri.org

Final fabrication of the 
prototype MsS aircraft probe

Stencil

Concept illustration of the re-design for the new MsS aircraft probe

USAF NDI technician collecting 
MsS data on A-10 aircraft

SwRI has designed a new probe which requires no modification to 
the aircraft other than the placement of a stencil to locate the initial 
probe position for baseline data collection. Subsequent MsS data is 
then compared to reference data obtained earlier to detect changes 
in the condition. SwRI and USAF are currently monitoring 75 A-10 
aircraft at six locations on the upper longerons at five bases.
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