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Ewvaluation of the Cask Impact Absorbing Behavior According to
the Impact Limiter Shape Variation

Abstract

Hadipactive raterial transportation peackages attach impact limiters at the outer ends of
thern to protect themselwes from the impact accident which deseribed by the atomis laws and
regulations, Mbst impect limiters which used o the peckages hawve foam-filled steel shell
structures, in which the buckling of thin walled structure and the crush deformation behavior
are uged for energy  aksorbing mechanism, Feor the thin walled structures, though the
dimensicns and thicknesses are same, the buckling deformmation kehavicrs are changed quite
differently according to the shapes and boundary conditions, In this study, the wariation of
impact akbsorbing behavicors according to the shape wariation of impact limiters were examined

and some improvements of impact absorbing effect are suggested,
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Takle 1, IWBx, Impact Forces according to the Impact Crientation

Time at Max,
Drop Imnpact Limiter | Moz, Impact Impact
Orientaton | Shape Force (KIN) lmpact Force Duration(rmes)
Decurs (ms)
Bectangular 5999 0z 6.4
Wertical Bound corner 2515 2.4 9k
Circular 2127 a0 120
Bectangular shE3 T4 194
Horizontal | Round corner 2714 74 mz
Circular 291 3 106 202
Bectangular 1600 17a B4
Corner Bound corner 196 3 150 3|0
Circular 1825 128 330
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Takle 2, Wb, Impact Forces in Vertical Drop according to the Gusset Insertion

Ti t Ivlax:,
Impact Impact Limiter | Max, [mpact e s % Impact
o Impact Force .
Limiter Shape Force (KIM) Duration(rms)
Dccurs (ms)
Bectangular 1034 2 03 2.5
Foam-filled | Bound corner h04 9 07 51
Circular 388 5 11 7.0
Bectangular o579 03 27
MNo-foam Bound corner 403 5 2h 57

Circular 397 A 11 7.0
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Fig. 1. Impact analysis models of cask for vertical drop for each impact limiter shape.

Fig. 2. Stress contours and deformed shapes of cask for vertical drop for each impact limiter shape.
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Fig. 3. Comparison of impact force-time histories of cask for vertical drop for impact limiter shape variation.
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Fig. 4. Stress contours and deformed shapes of cask for side drop for each impact limiter shape.
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Fig. 5. Comparison of impact force-time histories of cask for side drop for impact limiter shape variation.

Fig. 6. Stress contours and deformed shapes of cask for corner drop for each impact limiter shape.
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Fig. 7. Comparison of impact force-time histories of cask for corner drop for impact limiter shape variation.
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Fig. 8. Stress contours and deformed shapes of impact limiter case for vertical drop for each impact limiter shape.
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Fig. 9. Impact force-time histories of cask for vertical drop for foam-filled impact limiter with gusset.
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Fig. 10. Impact force-time histories of cask for vertical drop for empty impact limiter with gusset.
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