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Nonlinear FE Analysis on the Static Buckling Behavior of the Spacer Grid
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Abstract

In this study considered is the static buckling behavior of spacer grids in the fuel
assembly, which are required to have a sufficient strength against an accident like
earthquake. Special attention is given to the finite element modeling of the spot-welding and
the constraints between the spacer strips assembled together: it is found that a proper
treatment of the constraints is critical for accurate assessment of the buckling behavior
including strain localization at the point of spot welding. The buckling strength of the 17x17
spacer grid, which is difficult to analyze due to a large number of degrees of freedom, is

estimated from analysis for the smaller models 3x3, bxb, 7x7, and 9x9 spacer grids.
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their buckling analysis, KAERI/CM-329/99.
Assembly, SMIRT-15 Proceedings Vol. II, pp. 381 ~387.

(1) B. M. Kwak et al., Shape optimization of support grids/Development of a FE model for
(2) ABAQUS Theory Manual, Version 5.7, 1997.

(3) K. H. Choi et al.,, FE Analysis of Nonlinear Buckling Behavior of a Spacer Grid in Fuel
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Fig. 1 Deformed shape of 3 FE models of a unit cell
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Fig. 2 Boundary condition of H type unit cell
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Fig. 3 Displacement-Reaction force curve of 3 FE models of a unit
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Fig. 4 Real shape of the basic plate forming H type cell
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Fig. 5 Combining method between vertical and horizontal plates
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Fig. 6 Restriction at connecting parts between vertical and

horizontal plates
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Fig. 7 Restriction at connecting part A when thicknesses of plate

and groove are same
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(a) 6 point welding model (b) 1 point welding model

Fig. 8 2 models according to the size of welding parts
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Fig. 9 Displacement-Reaction force curve according to the size of
welding parts of 3x3 cell
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Fig. 10 Loading condition of static buckling test




Several load-applying parts

Fig. 11

—®— 6 nodes welding model
—°— 1 node welding model
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Fig. 12 Displacement/Reaction force curve according to the size of
welding parts of 5x5 cell

Fig. 13 Deformed shape of 3x3 cell



Fig. 14 Deformed shape of 7x7 cell
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Fig. 15 Buckling strength according to number of cells

Fig. 16 Shape of double plate type cell
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Fig. 17 Spot welding locations of the double plate
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Fig. 18 Buckling strength according to number of cells
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