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Effects of High Temperature and Radiation on the Properties of Thermal,
Mechanical and Shielding Ability of Neutron Shielding Materials

Soo-Haeng Cho, Sun-Seok Hong, Myung-Soo Jung, Jae~-Bum Do and Hyun-Soo Park
Korea Atomic Energy Research Institute, Taejon 305-353

(199813 9Y 23<d W&, 19993 249 11 HEFFAE AS)

=B 2 BN sldAzte] wtAAEAL] $£447) Fol AMEs] siEke sl sRA (KNS (Kaeri Neutron
Shield)-101) ¥ =2: 37} vl2sliz- A 8 (KNS-201) o) EA)5A)A)9) & - x B8 (KNS-301) oZA52)A) 47} 2} 7)
59 94 42 % Q983 Ao v|Ae Q¥ ngold Ak 2ARIFFe] SR 2ol wlAe 2% RS AT

T 27| A el Eolge whet 27| AlO) A KNS-101, KNS-201 2 KNS-3019) Q2825 Zrhste Ao
velgor} 27194 o)Fele A9 QS WA = e el £33 7hdAgke) Fbo| nhel KNS-1013F KNS-201 =}
HAe) dHE s Faste AR vElgod, KNS-3019 Ateles Z7kshs AR el wbd 7pdAzke) Zolel] uiel
FAA ANANG S SARASRE LF AastE A et 2L B917)014 Fadazhe) F7bo) e} KNS-101% KNS-
301 A=Al ) AAtE @ FIXAEE FURRLE AR vehtor} KNS-2018 zhashs A& vehte)

WA Ak} Fole) gl 37 AslAEe Aulse] 1t Flste Ao Jelod, A whabd AR
KNS-3012} x}35 2t} KNS-101, KNS-201 9] &35l 938 o vl Ao velg)

rlo

Abstract Effects of heating time and radiation under high temperature on the properties of thermal, mechanical
and shielding ability of modified (KNS-101), hydrogenated bisphenol- A(KNS-201) type epoxy resin and phenol-
novolac(KNS-301) type epoxy resin based neutron shielding materials that are used for shipping casks for radioac-
tive material have been investigated.

At early stages, the offset temperatures of KNS-101, KNS-201 and KNS-301 increased with the heating time
under high temperature, but it was rarely affected by the heating time in the later stages. In addition, the ther-
mal conductivities of KNS-101 and KNS-201 decreased with heating time, but that of KNS-301 increased with
the heating time. On the contrary, the thermal expansion coefficients of neutron shielding materials decreased
with heating time. At the high temperature, the tensile strength and flexural strength of the shielding materials
of KNS-101 and KNS-301 increased with heating time, but those of KNS-201 decreased with heating time.

The shielding ability of neutron shielding materials slightly increased with the radiation dose, and shielding abil-

- ities of shielding materials of KNS-101 and KNS-201 were affected to a more extent than that of KNS-301 by
radiation dose under high temperature. ‘
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Table 1. Composition of shielding materials.

o Composition (wt.%)
Shielding I I Additive
material o —
3 Rasin Hardener ANOH: B.C
KNS-101 275 105 - 59 ’ 3
KNS--201 -215 105 59 3
KNS-301 26.5 115 59 3
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Fig. 1. Effects of heating period on the offset temperature of
shielding materials.
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Fig. 2. Effects of heating period on the thermal conductivity of A

shielding materials.
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Fig. 3. Effects of heating period on the thermal expansion coef-
ficient of shielding materials.
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Fig. 4. Effects of heating period on the tensile strength of
shielding materials.
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Fig. 5. Effects of heating period on the flexural strength of
shielding materials.
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Table 2. Atomic number densities of shielding materials.
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Fig. 6. Radiation-induced macroscopic removal cross section of
shielding materials at room temperature.
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Shielding Atomic number density (x 10% atoms/cm?)

material H B 0] Al N
KNS-101 6.10 0.22 2.25 2.78 0.77 0.09
KNS-201 6.50 0.22 2.11 2.74 0.77 0.09
KNS-301 5.90 0.22 2.36 2.72 0.77 0.11
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Fig. 7. Radiation-induced macroscopic removal cross section of
shielding materials at 130 C.
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