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Table 1 Physical parameters of UN at 2000 K
Parameter Value Ref.
D /m*s" 5.0x107° [31]
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Jo/nm 6 [32]
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C,/GPa 60 [33]
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Fig.1 Phase field simulations of two-grain evolution with an applied strain (¢,,) of —0.01: (a) 1x10 step, (b) 5x10* step, (c) 10x10" step, and

(d) 15%10* step
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Fig.2 Growth curves of neck under different applied strains
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particles: (a) 5x10* step and (b) 15x10* step
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Fig.5 Effects of translation motion on morphology evolutions of four particles: (a) 1x10* step, (b) 50x10* step, (c) 100x10* step, (d) 125x10" step,

(e) 150%10" step, and (f) 200x10" step
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Fig.6 Effects of different translational mobilities on pore shrinkage

kinetics
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Fig.7 Effects of different rotational mobilities on pore shrinkage

kinetics
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Fig.9 Evolutions of morphology of 36 particles with time: (a) 1x10* step, (b) 25x10* step, (c) 50x10* step, (d) 100x10" step, (e) 150x10* step, and
() 200x10* step
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Phase Field Simulation of Pressure-Assisted Sintering Process of Uranium Nitride

Sun Qiming'?, Shen Wenlong’®, Liao Yuxuan®, Li Yu'?, Wang Jijun'? Liu Wenbo®
g g g
(1. CNNC Key Laboratory on Fabrication Technology of Reactor Irradiation Special Fuel Assembly, Baotou 014035, China)
(2. China North Nuclear Fuel Co. , Ltd, Baotou 014035, China)
(3. School of Nuclear Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The pressure applied during the sintering process plays an important role in improving the final density of UN pellets. In this work, a
phase field model of UN pressure-assisted sintering was established by introducing elastic strain energy and particle rigid motion process. The
effects of stress on the growth of sintering neck and rigid-body motion on the pore shrinkage were analyzed, and the multi-particle sintering
process under the three mechanisms was simulated. The simulation results show that the length of the sintering neck and its growth rate increase
with the increase in the applied strain. There is obvious stress concentration at both ends of the sintering neck, and the stress distribution gradually
becomes uniform with the increase in time. With the increase in translational mobility, the pore shrinkage rate increases, and the densification
completion time is advanced, while the value of rotational mobility has little effect on the pore shrinkage process. The model can capture the
formation and growth of the sintering neck, the spheroidization and closure of the pores. The coordination grain number of large volume pores is
higher and the existence time is longer.

Key words: phase-field simulation; uranium nitride; sintering; pressure-assisted sintering; grain boundary diffusion; elastic strain energy
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