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High Energetic Gamma Attenuating from a Neutron Field Using a Lead Free
Reinforced Composite
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Abstract: Epoxy resin as a thermoset polymer has a suitable thermal resistance with high mechanical
properties. In addition, the resin exhibits good continuum presentation for both neutron and gamma beams.
Consequantly, it is the primary concern in the nuclear industry. In a neutron shielding, energetic secondary
gamma products are unavoidable. For attenuating these gamma rays, the elements with high atomic
number in the polymeric matrix are inevitably used. Because of various problems of lead shield, studies are
inclined to the lead free shielding. In this investigation and, by using Monte Carlo method, the ability of
secondary gamma attenuating was studied on a polymeric shielding based on reinforced epoxy with
different weight percentages of 5, 10 and 20 of tungsten oxide and lead oxide without any neutron poisons.
The results show that by the same weight percentage, the reinforced composite shield with tungsten oxide
could afford better shielding performance. The more increase in the weight percentage of the reinforced
material, in addition to an increase in the weight of the shield, reduce the ability of shielding performance.

Keywords: Neutron field, High energetic secondary gamma, Epoxy, Lead, Tungsten, Monte Carlo
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12. Neat epoxy
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