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Acoustic Field of Air—Coupled Ultrasonic Probe and Its Effect on Detection

WU Junhao HE Shuangqi LUO Ming WU Shihong ZHANG Ying
(Aerospace Research Institute of Materials & Processing Technology, Beijing 100076 )

Abstract A measurement system of air coupled ultrasonic field is set up, and the field of 4 types of air coupled
ultrasonic probe is detected. Composite specimens with embedded delamination are detected, effect of acoustic field
on the detection results is analyzed. The results show that the low frequency and flat probe have high acoustic field en-
ergy and poor directivity, while the high frequency and focusing probe has low acoustic field energy, good directivity
and high lateral resolution. The latter should be chosen as long as the penetration capability is guaranteed. Detection
distance should be determined according to the acoustic field distribution. The detection sensitivity can be improved
when the detected material is located in the focal region of the probe.
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Tab.1 Probe parameters
LA PRFRAERE L/mm & FH EAA d/mm
140kHz P45k - 25
200kHz Pk - 25
200kHz F AL 50 20
500kHz R AL 50 19
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Acoustic field measurement scheme for air—coupled ultrasonic probe
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Tab.2 Comparison of acoustic insulation ability between steel and rhenium
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Fig.2  Acoustic fields of four probes
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Fig.3 Acoustic field in the center region of the four probes
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Fig.4 Acoustic pressure on the axes of the four probes
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Tab.3 Acoustic field measurement results of air coupled ultrasonic probes
—— £/ mm RETFEHRICA /() P EA () W3 XA BE/mm

LN SEE HOE(H SEE HB S HOEAH SEE
140kHz FH5 3k - - - - 6.4 5.7 62.6 25 50.0
200kHz Pk - - - - 4.4 2.7 90.0 #70.0

200kHz R K 50.0  20.0~60.0 - 2.6 - - - -

500kHz IRk 50.0  25.0~65.0 - 4.8 - - - -
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Fig.5 Specimen and detection results of the 200 kHz focusing and flat probe
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Fig.6  Effect of beam focusing and ultrasonic freqency on detection results
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Fig.7 Effect of detection distance on the result
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