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Imaging of Adhesive Regions between Steel Plates by Focus Type Air-coupled Ultrasonic Technique

Takahiro Hayashi Morimasa Murase

Tsunaji Kitayama Hiroshi Adachi

Our previous study showed that images of adhesive regions between auto body steel sheets can be obtained using

air-coupled ultrasonic sensors in oblique beam setting. This study introduced focus type sensors to improve spatial

resolution and to reduce spaces required sensor arrangement. First, flat type and focus type sensors were compared in

through transmission tests. Secondly, in the imaging tests of square holes with various sizes, it was confirmed that

spatial resolution was improved using focus type sensors. Then, images of adhesive regions were obtained with high

resolution by scanning the focus type sensors.
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140mm

Adhesive
regions

Fig.1 Images of adhesive regions with oblique sensors

in our previous paper'?

Space required for
oblique incidence and reception

Fig.2 Required space for oblique incidence and reception

Accessible space
for transducers

Air-coupled
ultrasonic sensor

Fig.3 Supposed inspection region and small accessible spaces
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Fig.4 Focus type air-coupled sensor used
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Fig.5 Experimental set-up
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Table 1 Parameters in direct pitch-catch measurements

Pulser output
(Ultrasonic signal)

About 100V, 330kHz,
5 cycle-sinusoidal wave

Pre-amplifier

and low-pass filter Not used

Amplifier in receiver 20dB

Averaging 10 times
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Amplitude [dB]
[N

]

0 20 40 60 80
Distance L [mm)]

() Amplitude changes in distance

Flat
— type

0.5V]

Voltage [1div.

0 100 200 300
Time [ps]
(b) wavefroms at L=40mm
Fig.6 Afnplitude changes and waveforms

for flat and focus type sensors

(a) flat, normal

— =
T

(c) focus, normal (d) focus, oblique

(b) flat, oblique

F1g.7 Sensor set-up for transmission tests
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Table 2 Parameters in the experiments at a single steel sheet

Pulser output About 250V, 330kHz,
(Ultrasonic signal) 5 cycle-sinusoidal wave
Pre-amplifier 60dB,400kHz BPF &
and low-pass filter 600kHz LPF
Amplifier in receiver 20dB
Averaging 10 times*

*No averaging used in imaging experiments in the next section.
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Fig.8 Transmitted signals for various sensor settings
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Fig.9 Comparison of spatial resolution for various sensor seftings
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Table 3 Parameters for imaging of adhesives between steel plates

Pulser output About 450V, 330kHz,
(Ultrasonic signal) 5 cycle-sinusoidal wave
Pre-amplifier 60dB, 400kHz BPF &
and low-pass fiiter 600kHz LPF
Amplifier in receiver 30dB
Averaging Not used

140mm

140mm

Fig.10 Image of adhesive regions using focus type sensors
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