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A Study of Non-Destructive Testing by means of
Ultrasonic Holography

Morio Onoe « Jin-Hyeon Son
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Abstract

With emphasis on the investigation of the shape of defect in the field of non-distructive testing,
the image formation of ultrasonic holography has been studied.

Traditionally, there have been two main methods for the generation of ultrasonic images. One
is the liquid-surface real time holography by LASER ray; the other is the scanning holography
with the hologram recorded in the film. But as these are the optical or analogical reconstruction
of images, they are hardly expected to improve the images any more.

This paper proposed a method of obtaining holograms enabling to improve the images where
the images are obtained by digital processing of the ultrasonic holograms through on-line data

acquistion by scanning the array receivers.

Illustrated here are reasonable results of digital reconstruction of the images with the shape of
defect of object.
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Fig.1. Geometry for the non-distructive testing by the ultrasonic holography. .
U & H illustrate object & hologram respectively and T, the transmiter

Ultrasonic ~CnlLine Data] [Data
Hologram cquisition Processing
Meas. System System System
(Micro Com {Mini Com.)

Y

Y

Fig. 2. Block diagram of the whole svstem for ultrasonic holography
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Fig.3. Block diagram of measurement and controlling system for ultrasonic hologram
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Fig. 4. Block diagram of the device for wave form of the pulsed RF
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(1) Clock pulse
(2), (3) Controlling pulses for reed relay
(4) RF pulses from transmitter
(5) Received & reflected RF pulses
(6) Output signal of received RF pulses synchronously detected
(7) Output signal of the sample hold
(8) Trigger pulses for sampling
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Fig. 6. Object of aluminium with three holes drilled for non-distrudtive testing,
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Photo. 1 Photo, 2 Photo. 3
Photo. 1. Ultrasonic holograms obtained by non-distructive testing
(a) Real part of hologram
(b) Imaginary part of hologram
Photo. 2. Real part of intermediate processing from the photo. 1
(a) Processing by the exponential term
(b) Processing by the inverse Fourier transform
Photo. 3. Reconstructed images
(a) Focused on upper defect of the object(Fig. 6)
(b) Focused on middle defect of the object
(c) Focused on lower defect of the object
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