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Application and Development of Ductile Iron in Nuclear Fuel Reprocessing

SONG Shuo, XU Jinfeng
(School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract: At present, the nuclear power industry of China is developing rapidly, but the disposal of spent fuel still needs
further research. Based on the review of the reprocessing process of spent fuel and the development of spent fuel storage
vessels, the characteristics of the chemical composition, solidification process, mechanical properties and heat treatment
technology of the ductile iron storage vessels were summarized, and the casting process of the multi-functional ductile iron
tank for radioactive materials storage was introduced. Finally, it is pointed out that the spheroidal cast iron tank has a good

application prospect in the spent fuel storage container and the medium and low level radioactive waste disposal container.
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Fig.1 Structure and dimensions of ductile iron transport
containers of Nippon Steel Institute
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Tab.1 Mechanical Properties of partial Nodular cast Iron Storage and Transportation Container

BEE /mm  PUPSRE /MPa  JHIRIRE MPa K (%) el
R EE /°C hii BB / (J/em?) thitizh /1
JISG5504 <550 =300 =200 =12 -40 - =4
HH 8k 480 =300 =220 =10 -20 =10
il 9 Fr 500 =320 220 =12 -40 =10
Siempelkamp 7+ 7] 630 =360 =258 =9 -20 - =8
K2 WBTREFTEE w(%)
Tab.2 Control range of trace elements
Cr v Mo Sn Sb Bi As B Al Te

<0.05 <0.03 <0.01 <0.02 =<0.002

<0.002

=<0.001 =<0.02 =0.002 <0.02 =<0.003
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Tab.3 Chemical composition of some Nodular cast Iron Storage and Transportation containers

(@& Si Mn P S Ni Cr Mg
JISG5504 =30 =217 <04 <0.08 <0.02 <0.09
1 794 e 3.65 1.80 0.12 0.031 0.003 0.08
#H 8 3.60 2.01 0.27 0.025 0.004 0.78 0.030 0.065
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Fig.2 45°test block sampling position and its shape and geometric dimensions
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Tab.4 Test results of microstructure and mechanical
properties of 45° test block
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Fig.3 MOSAIK series container structure diagram
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