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Size Optimization of Impact Limiter in Radioactive Material

Transportation Package Based on Material Dynamic Characteristics

Woo-Seok Choi',

Kyoung-O Nam’,

and Ki-Seog Seo”

ABSTRACT

According to IAEA regulations,

a transportation package of radioactive material should perform its

intended function of containing the radioactive contents after the drop test, which is one of hypothetical
accident conditions. Impact limiters attached to a transport cask absorb the most of impact energy. So, it is
appreciated to determine properly the shape, size and material of impact limiters. A material data needed in
this determination is a dynamic one. In this study, several materials considered as those of impact limiters
were tested by a drop weight facility to acquire dynamic material characteristics data. Impact absorbing
volume of the impact limiter was derived mathematically for each drop condition. A size optimization of
impact limiter was conducted. The derived impact absorbing volumes were applied as constraints. These
volumes should be less than critical volumes generated based on the dynamic material characteristics. The
derived procedure to decide the shape of impact limiter can be useful at the preliminary design stage when
the transportation package’s outline is roughly determined and applied as input value.
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Table 1 Specimen for drop weight test

AlEAA Al F F%| A¥ D
26 kg/m’ 3 | UF26#1,2,3
Urethane " 28 kg/m’ 3 | UF28#1,2,3
Foam 40 kg/m’ 3 | UF40#1,2,3
226 kg/m’ (A | 3 | UF226#1,2,3
3 3 | BAAX#1,2,3
Balsa Wood| "3 Lz he\es 3 | BARA#1,2,3
Ak 3 | BATA#1,2,3
1/491%] 3 | HO14#1,2,3

Core e

Honeycomb 2] 172914 3 | HO12#1,2,3
120 3 | H100#1,2,3
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Fig. 2 Specimen for dynamic material characteristics
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Fig. 3 Dynamic characteristics of urethane form
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Fig. 4 Dynamic characteristics of honeycomb (1/4
inch size)
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Fig. 5 Dynamic characteristics of balsa wood (radial
direction)

Table 2 Specific impact absorbing energy of each

material
Stress Strain Specific Energy
(kPa) (m/m) (Joule/m®)
UF26 400 0.51 204,000
HO14 1,360 0.70 952,000
BAAX 5,000 0.52 2,600,000
BARA 950 0.51 484,500
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Fig. 9 Shock absorbing volume during corner drop
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