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Fabrication of dispersion ceramic nuclear fuel pellets with a highly
uniform distribution of nuclide by 3D printing

LIAN Chao, GUO Lin,CHANG Zhenqi
(School of Physical Sciences , University of Science and Technology of China s Hefei 230026, China)

Abstract: The distribution of nuclear particles in dispersion-type nuclear fuel pellets is a crucial property
since it strongly influences in-pile fuel behaviors. A way of improving the distribution of the fissile
elements in the dispersion-type nuclear fuel pellets was presented. In this study, the selective laser
sintering (SLS) was introduced to the fabrication of the dispersion nuclear fuel pellets to ensure a highly
uniform distribution of the nuclear fuel microspheres in the pellet. A detailed technical route and
fabrication processes was described. The effect of the size of MgO particle, scanning parameters and the
post-processing of green nuclear fuel pellets were also investigated. The cross-sectional views of the final
pellet showed that the distribution of nuclear fuel microspheres in the pellet was very homogeneity.
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Fig. 1 Flowchart of the fabrication of a dispersion

nuclear fuel pellet by SLS technology
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Fig. 2 Device for the preparation of nuclear fuel green pellet

(a) MgO/PA12 layer, (b) formation of the pits on the MgO/
PA12 layer, (c) laser calcination of the MgO/PA12 layer, (d)
nuclear fuel microsphere-filled layer
B3 SLS BRI %R SR MR S SR B
Fig. 3 Schematic diagram of preparation of a layer of
dispersion nuclear fuel green pellets by SLS technology
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Fig. 4 Optic image of a layer of dispersion

nuclear fuel green pellet
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Fig.5 Optic image of sintered pellet
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Fig. 6 SEM image of MgO matrix of sintered pellet
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Fig.7 Optic image of cross-sectional view of the

pellets prepared by SLS technology
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Fig. 8 Optic image of cross-sectional view of the

pellets prepared in the mixing processes
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Fig.9 Optic images of MgO microspheres prepared by microfluidics. (a) bigger microspheres, (b) smaller microspheres
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Fig. 10 Optic images of the green pellet prepared with a various thickness of the layer
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Tab.1 Properties of the as-prepared green pellets

under the various preparation parameters
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Fig. 11 Optic image of the pellet sintered

under pressure-free condition
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