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Analysis of a miniaturized 40 kHz bolt-clamped Langevin transducer with an integrated step-horn

Abstract: In ultrasonic nondestructive testing, the use of
phased array technology using airborne ultrasonic sources
has been considered. However, conventional airborne
ultrasonic sources generate grating lobes in addition to the
main lobe. To solve this problem, the authors are developing
a small airborne ultrasonic source that does not generate
grating lobes. In this paper, we investigated the vibration
displacement amplification structure of the airborne
ultrasonic source. As a result, the examined structure
achieved a large amplification ratio, but mode superposition

was a concern.
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Figure 1. Schematic of bolt-clamped Langevin type
transducerl
e BTN
[1] 7&K i, 1F58030, 120(377), US2020-68, pp. 10-
13, 2021.
2] &R fih, EHifim (B, pp.57-58, 2025.
[3] VEJII fih, Eadam (BK), pp. 135-136, 2025.

1: ARET - Be(ED - ER 2: HREL - #HE - EX

641



