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A Study on the free drop impact analysis
of the impact limiter for radioactive material
transportation cask.

H.Y. Park, D.P. Shin, K.S. Seo, S.H. Chung and S.I. Hong

Abstract
As the nuclear power plant has been operated continuously and increased gradually, transportation and
storage of spent fuel are seriously considered nowadays. The transportation cask which contains
radioactive material needs to be inspected about structural safety. About safety verification, prescription of
[AEA Safety Standards states that cask must withstand hypothetical accident conditions. In this paper,
9m free drop impact analysis was performed for transportation cask and impact limiter by using the finite
element methods. Furthermore, we obtained the dynamic behavior of wood to as compared with safety

test results, and verified the safety of transportation cask.

Key Words : Impact Analysis, Anisotropic Material, Wood Crush, Dynamic Behavior, Explicit
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Fig. 1 Finite element model
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Fig. 2 Results of uniaxial test.

Table 1 Material Properties

Beech
SA30 SA240
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ular nal

Spruce

Young's
modulus {191.674/195.12] 1.439 0.424 | 0.156
(GPa)

Yield
Strength | 2586 | 206.8 | 37.54 897 4,509
(MPa)

Ultimate
Strength | 4826 | 517.1 - - -
(MPa)
Density
(a/cC) 078 | 0.78 0.58 0.58 0.34
Possion’s
Ratio 0.3 0.3 0.4 04 04
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Fig. 3 A contour of von Mises stress.
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Fig. 4 Impact force-time history at rigid wall.
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Fig. 6 Strain-time history of the cask bottom.
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Fig. 7 Compression of the impact limiter.

e #HEEE & F AT SFANEE AT B
%9 g5 HYFL Tabl 2 oA} o] AA9 Aldgt
of W3] s§4e) A7t 10~30%H = FA vepdrh o
HE Aol 7o EYAE FHY 4F#E A8t
Uehd ez, Fxd E4XE SA%n HEUdd
ot AEY 4E5FE dehd 5 e Re2 3 A
.

Table. 2 Compression of Impact limiter

Analysis

Test -
with gusset| no gusset

Compression 20mm 16.7mm 18.9mm

5.8 &

b

HAFY 4 $387] SFAY 34 Avd @

ok

- 101 -



& 24 AHE Bt 4FA WY Fgo] AFel viA
€ 9% WAt

1) ¢4 2 FRYLEE Wi Ay Fad
[0l 27 FA4EE ST 2ukeTld 89
AZE IR o2 WAY & A AW ¥ A
Azt Basjet

@ ol¥d ArEg Y Az H3H A A
& Y Zstst APAYE vastd oty ARy F
A A% #wd e ANATh

() KN-12 &38719) diste] FE8h A4S 3
33 Al A3te} vlmate] I dAAS AFAY

g 7l

¥ A7 d2AAYE P AN FEHojA KN-12
Transportation Cask Safety TestE 7¥te2 354

o. AR AHEA =R,
gangd

(1) Yoshimura, HR., Attaway, SW., “Dynamic and
Static Behavior of Metal Gussets in Cask Impact
Limiters” , Sandia Nat’l. Lab. p. 5.

(2) Hankinson, RL,, 1921, “Investigation of Crushing
Strength of Spruce at Various Angle of Grain” ,
US. Air Service, Air Service Inform. Cir. M
(259), p. 15.

(3) Attaway, SW., 1983, “A Local Isotropic /Global
Orthotropic Finite Element Technique of Modeling
the Crush of Wood” , Sandia Report, SANDS8-14
49, pp. 12~14

- 102 -



