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Abstract

Neutron radiography is one of the most advanced methods in non-destructive testing. The application
of this useful and unique method is very wide and diverse and includes from the nuclear industry to
the power plant industry, military industry, study of antiquities and research on new materials. In this
method, neutrons are attenuated after passing through the material and interacting with the test sample,
in proportion to the cross-section of neutron interaction with the nuclei and the thickness of material.
The amount of radiation reaching to detector contains valuable information from inside the test
material, which by detecting and converting into an image, the structural details of the material can be
realized. Tehran Research Reactor, with several suitable neutron ports, is the most important neutron
source in the country for applied research such as neutron radiography. The main requirements for
neutron imaging are the source of neutron, the neutron beam shaping (collimator), the beam shutter,
the sample table, the imaging medium, the beam catcher and the shielding room. In the present project,
apart from the collimator which has been previously designed and built, other components required to
create and set up a neutron radiography system has been designed and made in accordance with the
principles of radiation protection and current knowledge in the field of neutron radiography. This
design can implement two imaging methods based on film and digital imaging. Direct real time
neutron radiography has been designed and implemented in this project for the first time in the
country.

Keywords: Neutron Radiography, Tehran Research Reactor, Film radiography, Digital Neutron
Imaging, Neutron Beam-line.
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Steel Plate 01 580°450*10 2
Steel Plate 02 60045010 2
Trangular 8
Boral 01 1
Steel Tube 1
Lead 1
Steel Plate 07 1607710 4
Scroted Poryethyiene 02 2
Borated Polyethyiene 01 1
Steel Pigte 08 2109010 4
Concret 1
Steel piate 09 1009010 4
Port o 2
Boit{M10) M10°110 2
Boral 02 S90*580*3 1
Borcted Polyethylens 03 SPO*580°53 3
Steel Piate 02 600424048 1
Steel Plote 04 6001638 2
Steel Piate 05 584%1638 1
Steel Piate 06 60046002 1
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