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Vibration Characteristics of Fuel Rods due to Spring Stiffness Variations of
Spacer Grids
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Table 3 Results for a top spacer grid of a fuel rod.

Elastic
Parts Deformation Stiffness Contact foundation
(m) (N/m ) length(m) stiffness
(N/m)
Spring | 5.45x10°°% | 1.83x10%| 1.30x10"%| 1.41x10°
Dimple | 2.43x10°% | 4.12x10%| 2.00x 10| 2.06 x 10°
Table 4 Results for a IFM spacer grid of a fuel rod.
Elastic
Parts Deformation Stiffness Contact foundation
(m) (N/m) length (m) stiffness
(~/m)
Dimple | 4.33x10 7 | 2.31x10°| 4.10x10 3| 5.63x10*

Table 5 Results for a middle spacer grid of a fuel rod.

Elastic
Parts Deformation Stiffness Contact foundation
(m) (N/m) length (m ) stiffness
(NV/m)
Spring | 3.52x10 7 | 2.84x10°| 2.50x< 10 °| 1.14x10°
Dimple | 2.52x 1077 | 3.52x10°| 4.60x10"%| 8.62x 10°

Table 6 Results for a bottom spacer grid of a fuel rod.

Elastic
Parts Deformation Stiffness Contact foundation
(m) (N/m) length (m ) stiffness
(V/m)
Spring | 6.24x107 | 1.60x10°| 1.87x10 2| 8.58x 10°
Dimple | 1.86x 1077 | 5.39x10°| 2.50x 1073 2.16 x 10°
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Fig. 2 A finite element model of a fuel rod with
equivalent springs.
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Fig. 3 A fuel rod model due to force excitation.
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Fig. 4 Comparison mode shapes of a fuel rod due to 1ib
force support with 0.50b force support.
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Table 7 Natural frequencies for a fuel rod with various
spring force variations of a spacer grid.

Mode Natural frequencies

050b | 0.751b | 1.0lb | 1.251b | 1.51b 5lb 10(b
1 43.06 | 43.60 | 44.05 | 4446 | 44.83 | 4854 | 5148
2 75.14 75.26 75.35 75.41 7548 | 76.14 | 77.08
3 142.3 | 1450 | 146.5 147.5 1483 | 154.1 | 1589
4 1737 | 173.8 | 173.8 | 173.8 173.8 | 173.8 | 173.8
5 199.1 199.5 | 199.7 | 199.8 199.9 | 200.3 | 200.7
6 206.5 | 206.5 | 206.5 | 2065 | 2065 | 206.5 | 206.5
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Fig. 5 Response of span 1 depending upon various
spring forces to a bottom spacer grid.
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Fig. 6 Response of span 2 depending upon various
spring forces to a bottom spacer grid.
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Fig. 7 Response of span 3 depending upon various
spring forces to a bottom spacer grid.
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Fig. 8 Response of span 4 depending upon various
spring forces to a bottom spacer grid.

- . . . Responlse of §pan5I

1d 50 100 150 200 250 300 350 400 450 500
Frequency(Hz)

Fig. 9 Response of span 5 depending upon various
spring forces to a bottom spacer grid.
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Fig. 10 Response of span 6 depending upon various
spring forces to a bottom spacer grid.
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