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ABSTRACT: With the expanding applications of radiation technology, the risks associated with thermal neutrons have
become increasingly prominent, particularly as the storage capacity for Spent Nuclear Fuel (SNF) approaches
saturation, necessitating efficient management of SNF transportation and storage casks. In this study, to overcome the
limitation of reduced thermal conductivity with increasing B,C content in conventional boron carbide/aluminum
(B,C/Al) composites used as thermal neutron absorbers for SNF shielding, cubic boron nitride (cBN), which possesses
both strong neutron absorption capability and high thermal conductivity, was employed as a reinforcing in Al matrix
composites. The composites were fabricated using spark plasma sintering (SPS), and the effects of cBN particle size on
thermal conductivity and thermal neutron absorption were investigated. The results revealed that larger cBN particles
enhanced thermal conductivity due to reduced interfacial thermal resistance, while exhibiting a slight decrease in
neutron absorption. This behavior was attributed to differences in interfacial characteristics and neutron interaction
mechanisms depending on particle size. Furthermore, theoretical models were applied to predict the variations in
thermal conductivity with particle size, and the predictions were compared with experimental results to validate their
reliability. These findings demonstrate the potential of cBN/Al composites as advanced neutron-absorbing materials for
application in SNF transportation and storage casks.
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Fig. 1. SEM images of raw and mixed powders
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40um cBN/AI

Fig. 3. SEM images of cBN/Al composites fabricated by SPS
process with varying cBN particle sizes: (a) 40 um, (b) 100 pm,
and (c) 300 um

Fig. 4. SEM-EDS mapping images of cBN/Al composites
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