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Abstract: In order to investigate the structural characteristics of the impeller and guide vane of the
molten salt pump at different temperatures, a fluid-solid thermal coupling method was adopted to analyze
the molten salt pump structure at different temperatures. The analysis results show that the impeller blade
inlet and guide vane outlet have stress concentration phenomena. Periodic distribution of stress circumfer-
ential distribution occurs at the root mating positions of the impeller front and rear opening rings and the
impeller opening ring. The deformation regularity of the intersection line of the impeller blade and guide
vane with shroud is relatively obvious, the deformation amount of the intersection line of the impeller
blade and shroud from the inlet to the outlet firstly slightly decreases and then increases. While the de-
formation amount of the intersection line of the guide vane and shroud tends to decrease from the inlet to
the outlet. The increase of temperature will increase the radial deformation amount of the front and rear o-

pening rings and its mating position, but the deformation amount of the impeller opening ring is smaller
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than that of the mating position of the stationary parts, and the impeller opening ring and the mating posi-

tion at different temperatures will meet the clearance fit conditions and no interference and jamming phe-

nomena will occur.

Key words: molten salt pump, fluid-solid-thermal coupling, structural analysis, stress distribution,

strain distribution
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Fig. 2 Comparison of simulated external characteristics

and experimental results of the molten salt pump
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Fig. 3 Structural characteristics of high temperature

molten salt pump
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Tab. 2 Material properties

R/ B/ LR g 78 Y

¢ kg m™3  H/GPa W 10°°K! We(m-C)"!

25 7 960 193 0.281 16.6 10.4

300 7 958 184 0.293 175 15.9

430 7954 176 0.312 18.4 20.5

565 7 947 163 0.336 19.1 23.4
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