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The Characteristics of Ultrasonic Signals for Detecting Micro-Defects in
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Abstract Ti alloy is used for essential parts of aircraft for high temperature environment. Although Ti alloy has excellent
performance in regard to mechanical properties, it is difficult to find fatigue cracks by nondestructive ultrasonic inspection due
to its two-phase microstructure, which consists of hard alpha and beta phases. Sound energy reflected from microstructural
features in the component produces a background inspection noise which is seen even when no defects are present. This noise
can inhibit the detection of critical internal defects such as pores cracks or inclusions. To obtain fundamental data on
ultrasonic inspection of Ti alloy, ultrasonic testing was performed using a specimen with small drill holes and ultrasonic wave
propagation velocities were measured.
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Fig. 2 Wave propagation path of ultrasonic surface
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Fig. 3 Miro-structure of Ti alloy used in the experiment
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Table 1 Longitudinal wave velocities
Specimen 1 | Specimen 2 | Specimen 3
Direction 1 6,256 s 6,331 ™s 6,285 s
Direction 2 6,247 ™% 6,183 ™5 6,272 ™5
Direction 3 6,126 "5 6,115 ms 6,137 ™s
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Table 2 Shear wave velocities

Specimen 1 | Specimen 2 | Specimen 3 |
Direction 1 3,273 s 3,266 s 3,223 s
Direction 2 3,269 "% 3,247 ™% 3,293 Mm%
Direction 3 3,080 " 3,116 s 3,087 "%
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Table 3 Attenuation coefficient
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Table 4 Detecting ability of drill hole for the various

hole size
. 0.5mm 0.3mm
Diameter(surface1) L %nm O -
25mm | 20mm | 1.0mm | 0.5mm
surface1 9 e o ”
A
Depih 25mm | 20mm | 1.0mm | 0.5mm
surface? < < v v
(Or Detectable X Undetectable
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