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Waspaloy before (solid circles) and after
annealing (empty circles) at 900 °C, 24 hrs

XRD Measurements on Shot-Peened Waspaloy Specimens

electrochemical etching
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XRD Main Challenges:

low penetration depth (≈1-10 µm)
steep stress gradient

Synchrotron Radiation and Neutron 
Diffraction

good penetration depth (≈1-5 cm)
availability of source is questionable

synchrotron isotope reactor



Ultrasonic Near-Surface Residual Stress Assessment
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Eddy Current Near-Surface Residual Stress Assessment

specimen

eddy currents

probe coil

magnetic field

parallel, normal, circular

F F

δ

-40
-20

0
20
40
60
80

Time [1 s/div]

A
xi

al
 S

tre
ss

 [k
si

]

Time [1 s/div]
1.397
1.398
1.399

1.4
1.401
1.402
1.403

C
on

du
ct

iv
ity

 [%
IA

C
S]

IN 718, parallel

.
-1400

-1200

-1000

-800

-600

-400

-200

0

200

0.0 0.5 1.0 1.5
Depth [mm]

R
es

id
ua

l S
tre

ss
 [M

Pa
]  

eddy current
XRD

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

0.01 0.1 1 10
Frequency [MHz]

A
EC

C
 C

ha
ng

e 
[%

]
eddy current



Thermoelectric Near-Surface Residual Stress Assessment
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0.375“-diameter cavity, 18 nTp
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