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ABSTRACT: The work aims to design a transport container for fissionable uranium dioxide powder and prove that the
container can meet the design criteria of nuclear criticality, shielding safety and radioactive material containment under a
9 m drop in the most dangerous posture. A three-layer sealed container that was flexible on the outside and rigid on the
inside was designed, the vibration-reducing and energy-absorbing polyurethane materials were filled between the inner
and outer shells, the dynamic response of the structure and functional materials of the container under various postures
was established and analyzed, and the most dangerous dropping posture was determined. An actual drop test was carried
out for the most dangerous working conditions to prove the safety of the container under imaginary accidents. Under the
most dangerous dropping condition of the container, the vibration-reducing and energy-absorbing effect of polyurethane
materials was consistent with the design calculation, and the position and defect amount of functional materials such as
neutron absorption plate and neutron moderator plate met the requirements. The tightness of uranium dioxide powder was

guaranteed. The container simulation analysis based on finite element analysis has a high matching degree with the
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prototype test results. The prototype has passed the relevant drop test, proving the safety performance of the container in a

dangerous posture under a 9 meter drop.
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Fig.1 Schematic diagram of uranium
dioxide powder transport container
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Fig.2 Finite element model of the transport container cover and shell
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Tab.1 Summary of deformation results of transport container under each dropping posture
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Tab.2 Summary of variation results of polyurethane
foam thickness for the container shell
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Tab.3 Summary of plastic strain results of inner shell of
transport container
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Fig.3 Overall rigid body acceleration of
inner shell under vertical dropping of
top surface
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Fig.4 Schematic diagram of sensor layout 1
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Fig.5 Schematic diagram of sensor layout 2

3.3 I SLHELLXT
I 5 X ARG 2 A 4 R X .
TERWAETG w51, P 6 R T bRl 5 14k
R, HARHL RS TAMRE, S RAE DY 3 mm,
WA DIIRERRIESERE , AR I SRR A I s 40308
Go HET MK 8 XFELAIA, SEPREENLIAE 5 A BR T
ORI AT B AT AR

RN, 7 -
/ : o

K6 FEHL 9 m gk g4 1
Fig.6 Test results of prototype
under a 9 m drop
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UO2 TRANSPORTATION VESSEL DROP ANALYSIS
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Fig.7 Schematic diagram of finite element analysis 1
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Fig.8 Schematic diagram of finite element analysis 2
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Fig.10 Drop strain response curve
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