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Detection of Alumina Non-metallic Inclusion and Void in Steel
by Ultrasonic Testing Method

Junichi MURAI, Takashi IDA and Toshio SHIRAIWA

Abstract

Detection of alumina non-metallic inclusions and voids in steel have been studied theoretically
and experimentally by the ultrasonic testing method using a focussing transducer with high
frequency and short pulse characteristics.

The reflectivity and phase change of ultrasonic wave at the boundary of stéel and alumina
were investigated by calculating for inclined incidence corresponding to the focussing beam.
The results showed that the phase of reflected pulse from alumina is — 180 degrees for normal
incidence, but this changes to 0 degree with increase of incident angle then it again decreases
over the critical angle of total reflection of longitudinal wave. In contrast, the phase of echo
pulse from a void is always — 180 degrees regardless of the incident angle. From this result, it
is concluded that the echo pulses from alumina inclusions and voids are distinguished by their
phases, when the proper incident angle is used. The methods of measuring phase and experimental
results of as cast steel slabs are also reported.

Ultrasonic testing, Non-metallic inclusion, Reflectivity, Phase change,
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