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Nondestructive Characterization of Plastic Deformation in Nickel-Base 
Superalloys 
Professor Peter Nagy 
RHODES 731      (513) 556-3353 FAX: (513) 556-5038           
E-Mail: Peter.Nagy@UC.edu 

 
It has been found recently that, in contrast with most other materials, surface-treated nickel-base 
superalloys exhibit an apparent increase in electrical conductivity at increasing inspection 
frequencies, which can be exploited for nondestructive residual stress assessment of subsurface 
residual stresses.  The primary reason why nickel-base superalloys, which are often used in the 
most critical gas-turbine engine components, lend themselves easily for eddy current residual 
stress assessment lies in their unique physical properties, namely that their electrical conductivity 
strongly increases under compression.  The exact reason for this unusual behavior is presently 
unknown, but the role of magnetic contributions cannot be excluded and should be investigated.  
For example, it is well known that otherwise paramagnetic stainless steel alloys become slightly 
ferromagnetic at plastic strain levels between 10 and 50%.  Similar data is needed in such 
popular nickel-base superalloys as IN100, IN718, and Waspaloy.  The proposed task includes 
mechanical loading of the specimens in an MTS machine under precisely controlled conditions 
and subsequent testing of the magnetic properties with a SQUID (Superconductive QUantum 
Interference Device) scanner.  This effort is part of a five-year research effort supported by the 
Department of Air Force conducted in close collaboration with the Air Force Research 
Laboratory. 


