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Study on dynamic cracking behavior of high burnup
fuel particles with fission gas release
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Abstract ; A large number of fission pores are generated in ceramic fuel under high burnup conditions , and
the fission gas released into the crack cavity has a great influence on the crack propagation behavior. In
this study,a dynamic crack propagation model under variable internal pressure is developed to address the
dynamic cracking technique of the coupling effect between the internal pressure and crack propagation.

The internal pressure in crack cavity varies with crack propagation,while the cracking behavior is simulta-
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neously affected by the pressure. The presented model is successfully applied to simulate the cracking be-

havior of ceramic fuel particles of high burnup structure ,and the mechanical effect of fission gas release on

crack propagation is studied. Based on the cohesive element,the crack initiation and propagation process

are simulated , and the mechanical research method of gas release on crack propagation is established here.

Furthermore , the effects of gas pressure on the crack initiation and propagation process in fuel particles are

analyzed. The results show that the release of gas into the crack cavity can inhibit crack propagation based

on gas pressure and crack geometry characteristics. For different initial gas pressures,the larger the initial

gas pressure is,the longer the crack propagation length will be. The developed dynamic cracking simula-

tion technique provides an analytical method and numerical foundation for accurately analyzing the failure

of dispersion fuel meat. It also provides a method to study the coupling of load and crack propagation.

Key words : ceramic fuel particle; cohesive element; dynamic cracking; fission gas
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