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Drop Test Using Finite Element Method
for Transport Package of Radioactive Material

XU Xiao-xiao, ZHAO Bing, ZHANG Jian-gang, LI Guo-giang,
WANG Xue-xin, TANG Rong-yao

(China Institute for Radiation Protection, Taiyuan 030006, China)

Abstract: Mechanical test for transport package of radioactive material is one of the
important tests for demonstrating package structure design. Drop test of package is a
kind of destructive test. It is a common method of adopting the pre-analysis to determine
drop orientation. Mechanical test of a sealed source package was calculated with finite
element method (FEM) software. Based on the analysis of the calculation results, some
values were obtained such as the stress, strain, acceleration and the drop orientation
which causes the most severe damage, and the calculation results were compared with
the results of test.
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Fig. 1 Shield of package
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Fig. 2 Source container of package
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Table 1 Mechanical properties parameters of materials

BB WE/(geem ) Jiti Hi 3 € / MPa SRR/ GPa V1L itk /GPa AR /=4
16Mn 7.85 345 200 0.74 0. 30
Q235 7.85 235 203 0. 66 0. 30
45 B4 7.81 355 200 1.53 0. 30
1Cr18Ni9 7.85 205 199 0.74 0. 27
S 11. 37 55 14 0. 02 0. 42
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Fig. 3 Test equipment
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Table 2 Comparison of acceleration from test and calculation

(A T 50 0 A5 1 e W AF 0k 32 i & T I A5 14 3 W F 0k 3
1 188g 459¢g 7 92g 110g
2 161g 360g 9 257g 798¢
3 167g 480g 10 76g 633g
4 185g 263g 11 88g 1 086g
5 212g 389g
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