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Project Description

It has been recently demonstrated that eddy current conductivity measurements can be
exploited for near-surface residual stress assessment in surface-treated nickel-base superalloy
components. In order to quantitatively assess the prevailing residual stress from eddy current
conductivity measurements, the piezoresistivity coefficient of the material must be first
determined using known external applied stresses. These calibration measurements are usually
conducted on a reference specimen of the same material using cyclic uniaxial loads between 0.1
and 10 Hz, which is fast enough to produce adiabatic conditions. Recently, it was found that
such dynamic calibration measurements should be corrected for the thermoelastic effect, which
causes a perceivable temperature oscillation in the specimens and therefore distorts the
calibration that should be really done under isothermal conditions. Experiments will be
conducted on nickel-base superalloys under cyclic loading in an MTS load frame using a state-
of-the-art FLIR Systems Thermovision SC6000 MWIR infrared camera to map the temporal
variation and spatial distribution of the thermoelastic temperature oscillations. Combined with
measurements of the temperature coefficient of the electric conductivity, these measurements
will provide the necessary information needed to develop accurate thermoelastic corrections for
the dynamic calibration data used in static residual stress assessment. This effort is part of a
five-year collaborative research effort supported by the Air Force Research Laboratory.



