KIGAS Vol4, No.l, March, 2000
(Journal of the Korean Institute of Gas)

BF3Y gelojN Wy A2 DEFde =35 Bt

Z2AY-2AA
LEE e ZHE*‘!M
ostoleFAgttn £QFE
(20003 2¥ 189 A, 2000d 3¥ 8Y i€

Ultrasonic evaluation of small surface fatigue cracks
initiating in residual stress zone
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Abstract - A surface acoustic wave method for the evaluation of small fatigue
crack initiated from a pit-type surface flaw is presented. In-situ ultrasonic experiments
are performed for aluminum 2024-T3 alloy samples under the fatigue test. During the
fatigue test, the surface acoustic wave reflection signal from the pit and crack is
measured under different hold-stress levels. From the measured and predicted surface
wave reflections the depths of fully and partially open cracks are determined and
results are verified by comparing with SEM fractography. The crack opening behavior
of the fatigue crack is evaluated from the predicted effective crack depths. The method
developed in this study can be applied to monitor and characterize crack initiation and
propagation from pit-type surface flaws in the early stage of fatigue life.

Key Words : Small Fatigue Crack, Ultrasonic, Fatigue Test, SEM, Crack Opening
Behavior, Crack Initiation and Propagation
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Fig. 1. Schematic of surface wave wedge
transducer on the fatigue sample
with pit.

eyclic
load

cyclic

600 load

step-up
load

500

400

Load({b)

300

200

100

=]
\J

Cycle

Fig. 2. Applied load pattern.
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Fig. 3. Change of reflection signal during
fatigue test.
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Fig. 4. Change of reflections during fatigue test.
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