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Influence of the Impact Limiter Shape on the Impact Absorbing
Behavior According to the Cask Type
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Abstract

All radioactive material transportation packages are required to maintain their structural
safety under the hypothetical accident conditions such as free drop impact prescribed as a
regulation in atomic law. Impact limiters which attached at the outer ends of the packages
use a foam-filled steel shell structures, in which the buckling of thin walled structure and the
crush deformation behavior are used together for energy absorbing mechanism. For the thin
walled structures, in spite of the same dimensions and thicknesses, the buckling behaviors are
changed quite differently according to the boundary conditions. T he packages are classified
into A or B-type according to the contents of the radioactive material. In this study, the
variation of impact absorbing behaviors according to the change of corner shape variation of
impact limiters for the same package if it is classified differently, and some comments for

effective impact limiter design are suggested.
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Table 1. Max. Impact Forces of A-Type Package
o Time at Max.
Drop Impact Limiter | Max. Impact Impact
) ) Impact Force )
Orientation | Shape Force (kN) Duration(ms)
Occurs (ms)
Rectangular 599.9 0.2 6.4
Vertical Round corner 2515 28 9.6
Circular 212.7 8.0 12.0
Rectangular 258.3 74 19.8
Horizontal Round corner 2714 78 20.2
Circular 2913 10.6 20.2
Table 2. Max. Impact Forces and Displacements of B-Type Package
Drop Impact Limiter | Max. Impact _
_ _ Max. Disp.(mm) | Max. g-value
Orientation | Shape Force (kN)
Rectangular 2,029(2.9) 229(3.0) 554(2.5)
Vertical Round corner 2,113(3.1) 23.7(3.0) 578(3.0)
Torus 2,146(2.8) 23.8(3.0) 582(2.6)
Rectangular 1,257(4.6) 39.8(5.0) 343(4.5)
Horizontal Round corner 1,518(4.6) 40.2(5.0) 413(4.5)
Torus 1,458(5.2) 45.7(5.5) 389(4.6)
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Fig. 1 ldealized crush load-deflection curve of the impact limiter.
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Fig. 2 Lload-deflection curves of polyurethane foams.
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Fig. 3. Anidealized model of axisymmetric concertina buckling of axially compressed cylindrical tube.

Fig. 4. Impact analysis models of cask for vertical drop for each impact limiter shape.
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Fig. 6. Stress contours and deformed shapes of cask for vertical drop for each impact limiter shape.
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Fig. 7. Comparison of impact force-time histories of under vertical drop for impact limiter shape variation.
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Fig. 8. Stress contours and deformed shapes of cask under horizontal drop for each impact limiter shape.
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Fig. 9 Comparison of impact force-time histories of under vertical drop for impact limiter shape variation.
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