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Neutron Radiegraphy Techniques for Radicisotopic Sources
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ABSTRACT

A low flux neutron radiography (NR) system using radioisotopic neutron sources was
designed and constructed. Four different 30-om long divergent neutron collimators were compared in
terms of L/D ratio, cadmium ratio and slow neutron flux at the specimen position. Furthermore, three
thermal NR techniques were experimentally investigated and improved namely : the pre-exposure, the
film/neutron converter screen cooling and the high speed photographic paper techniques. The three
techniques were tested with the thermal neutron flux at the specimen position as low as about 10°
neutrons/cm’.S. The NE426 neutron converter screen / Iliford HP5 Plus film combination was used
for the first two techniques while the NE426 neutron converter screen / Fuji FP-3000B photographic
paper combination was used for the third technique. In the first technique, it was found that when the
film was pre-exposed to light to give the density equivalent to about 0.4 prior to NR, the exposure
time for NR could be reduced approximately by 50% for the test specimen. For the second technique,
it was found that by cooling the film and the neutron converter screen to ~20 to —~40 °C using liquid
nitrogen, the film density was increased by a factor of 2 for 13 hour exposure time. For the third
technique, it was found that using the Fuji FP-3000B photographic paper could reduce the exposure
time by as much as 20 times in comparison to using Iliford HP5 Plus film processed at ASA 800 but
the image quality was substantially reduced. It was indicated that the developed techniques were
suitable for low intensity NR using radioisotopic neutron sources. The exposure time could be further
reduced when a stronger neutron source was used which would make NR possible for use in

industrial plants.
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