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Shape Design of Spacer Grid Spring for Improving its
Characteristics
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Abstract

Spacer grid spring in a nuclear fuel assembly must support the fuel rods without
damaging them, and its characteristics and performance are determined from the
characteristic curve obtained through the characteristic test. The H-shape spring in
the second stage is designed to minimize the fretting damage and to minimize the
equivalent stress caused by the insertion of the fuel rod, but it is required to increase
the maximum load. In this paper, the shape design is made to increase the maximum
load of the H-shape spring in the second stage. The characteristic curve is obtained
from the finite element analysis, and the analysis result is compared with the test
result. The H-shape spring in the final stage having the increased maximum load is

proposed.
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Fig. 1 Configuration of a partial spacer grid



Fig. 2 Unit cell specimen of the H-shape spring in the second stage
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Fig. 4 Finite element model of the H-shape spring in the second stage
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Fig. 6 Characteristic curves of the H-shape spring in the second stage
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Fig. 7 Finite element model of the H-shape spring in the early stage
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Fig. 9 H-shape spring in the second stage from the side view
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Fig. 11 Characteristic curves of the H-shape spring in the second stage for the
different length of central cutout

Table 1 Dimensions of various H-shape spring models

£(mm) R(mm) r(mm) c(mm)
Model 1 18 31.2 9.8 12.65
Model I 16 24.7 7.8 11.65
Model III 14 19.2 5.8 10.65
Model IV 12 14.7 3.8 9.65
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Fig. 12 Characteristic curves of various H-shape spring models
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Table 2 Stiffness and linear range of various H-shape spring models

£(mm) Stiffness(N/mm) | Linear range(mm)
Model 1 18 1234 0.29
Model I 16 1614 0.29
Model I 14 209.6 0.28
Model IV 12 270.6 0.27
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Table 3 Dimensions of various combined H-shape spring models

£(mm) R(mm) r(mm)
Model A 18 44.05 2.0
Model B 16 34.90 2.0
Model C 14 26.83 2.0
Model D 12 19.84 2.0
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Fig. 16 Characteristic curves of various combined H-shape spring models
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Table 4 Stiffness and linear range of various combined H-shape spring models

£(mm) Stiffness(N/mm) | Linear range(mm)
Model A 18 1304 0.26
Model B 16 183.9 0.25
Model C 14 262.0 0.24
Model D 12 385.0 0.22
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