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A study on Computer-controlled Ultrasonic Scanning Device

H. Huh, C. S. Park and S. S. Hong, J. H. Park

Abstract Since the nuclear power plants in Korea have been operated in 1979, the nondestructive testing
(NDT) of pressure vessels and/or piping welds plays an important role for maintaining the safety and integrity
of the plants. Ultrasonic method is superior to the other NDT method in the viewpoint of the detectability
of small flaw and accuracy to determine the locations, sizes, orientations, and shapes. As the service time
of the nuclear power plants is increased, the radiation level from the components is getting higher. In
order to get more quantitative and reliable results and secure the inspector from the exposure to high
radiation level, automation of the ultrasonic equipments has been one of the important research and develop-
ment(R & D) subject. In this research, it was attempted to visualize the shape of flaws presented inside
the specimen using a Modified C-Scan technique. In order to develope Modified C-Scan technique, an automa-
tic ultrasonic scanner and a module to control the scanner were designed and fabricated. IBM-PC/XT was
interfaced to the module to control the scanner. Analog signals from the SONIC MARK Il were digitized
by Analog-Digital Converter(ADC 0800) for Modified C-Scan display. A computer program has been developed
and has capability of automatic data acquisition and processing from the digital data, which consist of maximum
amplitudes in each gate range and locations. The data from Modified C-Scan results was compared with
shape from artificial defects using the developed system. Focal length of focused transducer was measured.
The automatic ultrasonic equipment developed through this study is essential for more accurate, reliable,
and repeatable ultrasonic experiments. If the scanner are modified to meet to appropriate purposes, it can
be applied to automation of ultrasonic examination of nuclear power plants and helpful to the research

on ultrasonic characterization of the materials.
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Fig. 1. Block diagram of the modified C-Scanner’s

measurement control system.
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Fig. 2. Drawing of developed scanner.
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Fig. 5. Circuit diagram of the motor translator and

driving unit with four step motors selection.
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