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Numerical simulation of stress properties on high-yield
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Abstract: The performance of fast burst reactor (FBR) is mainly restricted by the physical damage caused
by the mechanical shock. The smaller burst width and larger fission yield in high-yield FBRs indicate more sig-
nificant stress variation. To obtain the temporal and spatial distributions of stress/strain of burst in the high-
yield FBR and to provide technical support for the design and safety analysis of new-type FBRs, the neutronic
calculation based on the point kinetic approximation and Monte Carlo method is first performed to obtain the
temporal and spatial distributions of fission power in the cylindrical FBR Godiva IV, the three-dimensional ther-
moelastic behavior in the burst is then simulated by using the finite element method software ANSYS Mechani-
cal. The dynamic response of stress in material component is obtained and analyzed. The results show that the
cylindrical fuel will suffer a stress wave during the burst and the maximum stress occurs in the radial cracking of
central fuel rings.
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Table 1 Parameters of the U-1. 5% Mo

yield strength ultimate tensile strength Poission’s coefficient of thermal heat capacity C,/
60,2/ GPa o./GPa ratio v expansion/C 7! (Jekg'eCH
0. 65 0.95 0. 37 1.48X10°° 140. 3
bulk modulus shear modulus Young’s modulus heat capacity C,/ density p/
K/GPa G/GPa E/GPa Jekg'=CH (g+cem™™)
100. 77 28.7 78.60 29.4 18. 47
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Table 2 Theoretical solutions and ANSYS solutions

T() =

an

outer surface inner surface
6.,/ MPa or.,/MPa u,/cm wy,/cm ..,/ MPa o,/ MPa u,/cm uy,/cm
theoretical
268.91 —264.08 0.060 2 0.029 2 557. 81 —548. 15 0.051 6 0.008 3
solutions
ANSYS (4-node
270. 85 —265.01 0.060 3 0.029 2 556. 84 —548.71 0.051 6 0.008 3
tetrahedral element)
ANSYS (10-node
269. 04 —263.88 0. 060 3 0.029 3 555.49 —547.13 0.051 6 0.008 3

tetrahedral element)
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Fig. 2 Axial distribution of neutron flux Fig. 3 Radial distribution of neutron flux
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Fig. 4 Temporal variations of power density and temperature rise Fig.5 Stress variation of fuel ring
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