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Abstract: Deep space exploration, as one of the important tasks of China’s aerospace industry in
the future, requires higher performance propulsion systems as engine power. Nuclear thermal pro-
pulsion system has the advantages of high specific impulse, large thrust, long operating life and
repeatable start-up, which can provide reliable power support for deep space exploration missions.
Various types of solid core nuclear thermal propulsion fuel elements have been developed over the
past 60 years, such as hexagonal prism graphite-based fuel elements, twisted-ribbon fuel
elements, hexagonal prism Ceramic-metallic (CERMET) fuel elements, spherical-coated-particles
fuel elements, MITEE (Miniature Reactor Engine) fuel elements, SLHC (Square Lattice Honey-
comb) fuel elements, Grooved Ring fuel elements, and so on. The development of solid core nu-
clear thermal propulsion fuel elements was summarized in this paper, and the key technologies for

developing solid core nuclear thermal propulsion fuel elements were presented. The results can

KRB H: 2019-09-20; 1&ITHHEA: 2019-12-03
E&TH: HXAARNFESFUHEEEIE (U1967203)
EE®N: FER (1996, B, Wi+7EiEr, FERT I MEHRMEHE AR, E-mail: fangyuliang@stu. xjtu. edu. cn



64 FRL AR A

2020 4E 1 H

provide some references for the design and manufacturing of fuel elements in nuclear thermal pro-

pulsion systems of our country.

Key words: Nuclear thermal propulsion; Nuclear thermal rocket; Nuclear materials; Fuel elements
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Fig. 3 Nuclear thermal propulsion thermodynamics cycles
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