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Experimental Investigation on Industrial Dual-Energy X-Ray Radiography in
Non-destructive Testing Using Hybrid FRF/MF Method

Kabir, Mostafal; Rokrok, Behrouz?; Movafeghi, Amir?; Afarideh, Hossein!

1 Energy Engineering and Physics Department, Amirkabir University of Technology (Tehran Polytechnic), Tehran
2 Nuclear Science and Technology Research Institute, Atomic Energy Organization of Iran, Tehran

Abstract:

Ordinary Single-energy industrial radiography using X-rays does not provide an acceptable image in many
cases, specially where two objects with different atomic numbers are required to inspect simultaneously.
Dual-energy imaging with two X-ray spectra, or two separated parts of one spectrum, one in high energy
(HE) and the other in low energy (LE), brings a better contrast due to its different effective attenuation
coefficient. This paper describes the experimental description of the implementation of this method and its
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results. To implement it, the frontal rotating filter (FRF) technique and CR digital detectors, which are
located on both sides of a copper middle filter (MF) with a thickness of 3 mm, have been used. The
DICONDE images were obtained and analyzed using image processing software and the normalized-SNR
(SNRy) was calculated for it as well. This work was done for two steel-304 and aluminum step wedges. Our
results indicate that this method can be considered as a reliable method in non-destructive testing,
especially in a multi-object configuration items.

Keywords: Non-destructive testing, X-ray, Dual-energy Technique, Frontal rotating filters, Middle
filtration, CR detectors
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