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A Study of Free Drop Impact Analysis
for Medical Radioisotope Transportation Cask
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Abstract

The demand for the radioisotopes material has been increased. Then, KAERI
designed the transport cask to ensure the safe transportation, which contains the
radioisotopes material needs to be inspected about structural safety to withstand the
hypothetical accident conditions as well as normal transport conditions according to
TAFEA and domestic regulations In this paper, 1.2m free drop impact was performed
for RI transport cask by using the finite element methods. Furthermore, verified the
safety of RI transport cask. The results obtained this study will be applied to a
basic data for design of RI transport cask.
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43 #Rr87] A 54
4.3.1 DUAFH A (Depleted uranium)
DUALH A 9] &4 x| &= Westing House AF2] &wHE-7] obd A 4 B uMo] #a
E Fastdt 2 WE2 vS3 2k
- Depleted uranium alloy containing 0.2% Mo
- Shear modulus : 82.7 GPa
- Elastic modulus : 165.5 GPa
* Yielding Strength : 275.8~413.7MPa
- Ultimate Strength : 482.6~689.5 MPa
- Elongation (in 2 inchs) : 3~7%
- Poisson’s ratio : 0.21
- Density : 18,700 kg/m’
4.3.2 %7 $-d g% (Polyurethane form)
- Elastic modulus @ 129.5 MPa
- Yielding Strength : 8.7 MPa
- Poisson’s ratio : 0.2
- Density : 275 kg/m°
433 ZH g 2= A (SS304)
- Elastic modulus : 191.1 GPa
* Yielding Strength : 172.5 MPa
- Poisson’s ratio @ 0.3
- Density : 7,198 kg/m’
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Fig. 1. Schematic diagram of medical source cask.

(c) Case (d) Depleted uranium

Fig. 2. FEM Model of medical source cask.
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Fig. 3. von Mises stress contour of medical source cask
under 1.2m side down drop
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(a) with internal pipe
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Fig. 4. von Mises stress contour of medical source cask
under 1.2m top down drop




[or]
o

— o — with Internal Pipe
— »— without Internal Pipe

~
o
T

(o2
o
T

u
o
T

Impcat Force (kN)
g 3
T T

N
o
T

=
o
T

0.0 0.5 1.0 15 2.0 25 3.0

Time (ms)

Fig. 5. Impact force-time history of medical source cask
under 1.2m side down drop
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Fig. 6. Relative displacement—time history of gussets
under 1.2m side down drop
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Fig. 7. Compression-time history of Polyurethane form
under 1.2m side down drop
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Fig. 8. Impact force-time history of medical source cask
under 1.2m top down drop
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Fig. 9. Relative displacement—time history of gussets
under 1.2m top down drop
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