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Abstract : Effects of radiation on the thermal and mechanical properties of modified epoxy resin and hydrogenated
bisphenol-A type epoxy resin based neutron shielding materials to be used for radioactive material shipping and storage
casks have been investigated. The onset temperatures of the shielding materials of KNS(Kaeri Neutron Shield)-201 and
KNS-302 increased with the radiation dose, but those of KNS-202 and KNS-301 decreased at radiation dose above 0.5 MGy.
In addition, the radiation dose rarely affected the change of weight of shielding materials with the variation in temperature.
At radiation dose up to 0.1 MGy, thermal conductivities of shielding materials were not affected. The thermal expansion
coefficients of the shielding materials of KNS-301 and 302 were affected to a less extent than those of KNS-201 and 202 by
radiation. At radiation dose up to 0.1 MGy, the tensile strength, compressive strength and flexural strength of the shielding
materials of KNS-202 and KNS-301 and 302 increased with the radiation dose. In contrast, those of KNS-201 decreased
with an increase in the radiation dose. In addition, the amount of radiation dose on the shielding materials did not result in
a measurable loss of specific gravity, weight and hydrogen content.
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Table 1. Composition of Resin-Type Shielding Mate-

rials
Shielding Composition (wt.%)
Material | Regin | Hardener Polypropylene | AI(OH)s{ BC
KNS-201 | 275 105 - 59 3
KNS-202 | 275 105 3 5% 3
KNS-301 | 275 105 - Y 3
KNS-302 | 275 105 3 5% 3
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Fig. 1. Effects of radiation on onset temperature of
shielding materials.
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Fig. 2. IR spectrum of irradiated shielding matenial,
KNS-301.
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Table 2. Thermal Conductivities of Shielding Materials

Dose Shielding material(thermal conductivity(W/m - K))

(MGy) | kNS-201 | KNS-202 | KNS-301 | KNS-302

0 1.0063 0.9258 0.9515 0.9356

0.1 1.0120 0.9227 09528 09170
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Fig. 3. TGA curves for modified epoxy resin based
shielding material, KNS-201.
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Fig. 4. TGA curves for modified epoxy resin based
shielding material, KNS-202.
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Fig. 5. TGA curves for hydrogenated epoxy resin
based shielding material, KNS-301.
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Fig. 6. TGA curves for hydrogenated epoxy resin
based shielding material, KNS-302.
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Fig. 7. Effects of radiation on thermal expansion of
shielding materials.
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Fig. 8. Radiation-induced tensile strength of shielding
materials.
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Fig. 10. Radiation-induced compressive strength of
shielding materials.
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Fig. 11. Radiation-induced flexural strength of shield-
ing materials.
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Fig. 12. Effects of radiation on the hydrogen content
of shielding materials.
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Table 3. Effects of Radiation on Specific Gravity of Resin-Type Shielding Materials

Dose Shielding material (specific gravity)
(MGy) KNS-201 KNS-202 KNS-301 KNS-302
0 1.673 1.674 1672 1.622 1615 1619 1.659 1.656 1.662 1.604 1.603 1.605
0.1 1674 - - 1.624 - - 1.660 - - 1.606 - -
05 - 1673 - - 1617 - - 164 - - 1.605 -
1.0 - - 1671 - - 1.621 - - 1.660 - - 1.608
Table 4. Effects of Radiation on Weight of Resin-Type Shielding Materials
Dose Shielding material (weight(g))
(MGy) KNS-201 KNS-202 KNS-301 KNS-302
0 13774 | 13832 | 13.760 | 1318 | 13266 | 13211 | 13650 | 13687 | 13280 | 13222 | 13128 | 12782
01 13776 | - - || - - | BT | - - | B2 | - -
05 - 13.830 - - 13.266 - - 13618 - - 13126 -
1.0 - - 13.755 - - 13.210 - - 13.274 - - 12.786
.4‘
= 2.L. W. Dickson, AECL-9556 (1988).
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