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Abstract: Effects of radiation dose on mechanical properties such as tensile strength, compressive strength, flex-
ural 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. At radiation dose up to 0.5MGy, 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 0.5MGy. 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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Table 1. Composition of Resin-type Shielding Ma-

terials
Shielding Composition{wt.% )
material | Resin {Hardener| P.P |Al(OH); B.C
KNS-115A[ 27.5 105 - 60
KNS-115B| 27.5 10.5 3 57
KNS-115C| 27.5 10.5 5 55
[ Hardener ‘ ‘ Resin I ‘ AdditivesT

| |

l Pre-mixing H Defoamer ‘

Analysis

Fig. 1. Flow chart of specimen preparation.
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Fig. 2. Schematic diagram of experimental appa-

ratus.
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Fig. 3. Radiation-induced tensile strength of shield-
ing materials.
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Fig. 4. Radiation-induced compressive strength of

shielding materials.
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Table 2. Effects of Radiation on Specific Grbavity of Resin-type Shielding Materials

Dose Shielding material(specific gravity)
KNS-115A KNS-115B KNS-115C
OMGy 1.704 1.702 1.705 1.644 1.647 1.647 1.602 1.610 1.607
0.IMGy 1.705 - - 1.642 - - 1.601 - -
0.5MGy - 1.704 - — 1.647 — - 1.611 -
IMGy - - 1.703 - - 1.648 - ~ 1.609
Table 3. Effects of Radiation on Weight of Resin-type Shielding Materials
Dose Shielding material(specific gravity)
KNS-115A KNS-115B KNS-115C
OMGy 14.076 14.150 14.141 13.509 13.722 13.090 13.103 13.426 13.303
0.1IMGy 14.077 - - 13.510 — - 13.106 — -
0.5MGy - 14.151 — — 13.724 — - 13.428 -
IMGy - — 14.143 - - 13.092 - — 13.305
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Fig. 5. Radiation-induced flexural strength of shield-
ing materials.
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Fig. 6. Effects of radiation on the hydrogen con-
tent of shielding materials.
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