








ABSTRACT

The purpose of this study is to develop highly effective neutron

shielding materials for the shipping and storage cask of radioactive

materials or in the nuclear/radiation facilities. Because the exposure to

radiation in the nuclear facilities can be fatal to human, it is important

to reduce the radiation dose level to a tolerable level.

In this study, Resin-type neutron shielding materials, KNS-115A,

115B, 115C. 115D and 115E have been fabricated to be used for spent

fuel shipping cask. The base material is epoxy resin, and polypropylene,

aluminium hydroxide and boron carbide are added. These shielding

materials offer good fluidity at processing, which makes it possible to

apply this resin shield to complicated geometric shapes such as shipping

cask. Several measurements were made for the shielding materials to

evaluate the shielding property, combustion characteristics, fire

resistance, thermal and mechanical properties. Effects of radiation dose

on mechanical properties such as tensile strength, compressive strength,

flexural strength, specific gravity and changes of weight and hydrogen

content of epoxy resin-type neutron shielding materials to be used for

spent fuel shipping casks have been investigated.

The neutron shielding ability of the shielding materials is estimated

to be better than that of foreign's shielding material, NS-4-FR, due to
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higher hydrogen atomic density. Other properties of the shieldang

materials are as follows: Onset temperatures ; 267 ~ 270 °C, thermal

conductivities ; 0.62 ~ 0.72 W/m • K, combustion characteristics ; < 800

°C, ATEKaverage time of burning) ; < 5 sec, AEB(average extent of

burning) ; < 5 mm, tensile strengths ; 2.3 — 3.0 kg/mm2 , compressive

strengths ; 5.3 ~ 13.3 kg/mm2 , flexural strengths ; 4.4 ~ 5.4 kg/mm2 .

At radiation dose up to 0.5 MGy, the tensile strength, compressive

strength and flexural strength of the shielding materials of KNS-115A,

KNS-115B and KNS-115C have been increased with increase in the

radiation dose. In contract, these mechanical properties have been

decreased at radiation dose above 0.5 MGy. The amount of radiation

dose on the materials of KNS-115A, KNS-115B and KNS-115C has not

resulted in a measurable loss of specific gravity and weight of them,

whereas the reduction of hydrogen content has been observed.
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