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Influence of Array of Elements and of Measurement Condition
with Twin Matrix Array Ultrasonic Transducer
on Flaw Depth Measurement
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Abstract Influence of array of elements, refraction angle and focal depth of twin matrix array
transducer, which has two ultrasonic transducers with matrix array elements for transmitter and
receiver, on flaw depth measurement was quantitatively evaluated.

Depth measurement of holes with a depth, from a scanning surface of the side drilled hole
reference block, of 24 to 40mm were taken with three kinds of the twin matrix array transducers
with 1 line x 32 columns, 2 x 16, 4 x 8 in back and forth and right and left direction respectively. Depth
measurement accuracy, reflection echo height and length of reflection echo on combined condition
with 3 kinds of array of elements, reflection angle of 30 ~ 60 degrees and focal depth of 24 ~ 36mm
were analyzed. The influence of array of elements and measurement condition on measured results
was evaluated. As the results; (1) The maximum measurement errors on the conditions that focal
depth corresponds to the hole depth or differs by 4mm from the hole depth were 2.7mm with 1x32
transducer, 1.9mm with 2x16 and 54mm with 4x8. (2) The maximum differences of echo height on the
conditions that the focal depth corresponds to the hole depth or differs by 4mm from the hole depth
were -3.7dB with 1x32 transducer, -2.4dB with 2x16 and -5.1dB with 4x8. (3)Depth measurement with
focal depth setting by 4mm is effective.

Keywords ultrasonic testing, phased array method, twin transducer, matrix array transducer, depth
measurement accuracy, reflection echo height
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