©
2021 2023

Study on variational inequality model of fracture
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unilateral contact condition

Using a phase-field crack propagation model, it was confirmed that numerical
simulations of two-dimensional opening crack propagation can be performed at reasonable
computational costs by using the IPOPT package in FreeFEM as a variational inequality.
In addition, the external contact conditions were also modeled as variational i1nequalities, and for
cracks that occur due to material failure due to compression, a numerical simulation was performed
using a model in which the unilateral contact condition was applied to a gradient flow as the
internal contact condition.lt was found that when material failure occurs during a fracture in a
cutting machine, the crack cross-section shape deforms significantly when the blade spacing is
greater than a certain value.



1)

W a
1:
2
Bourdin Karma
Bourdin
2)
Bourdin Xie
IPOPT
u(x, t z(x, 1) E(u, 2)
z(x, t) )




(2021

(2022-2023 )

(2023 )



2021 1

2 FreeFEM
1POPT
1POPT
3
2021 FreeFEM
2022
FreeFEM 1POPT
2
2022
Chambol le-Conti-Francfort unilateral contact condition [1]
Kimura-T-Alfat-Nakano-Tanaka [2]
2
« 3 /
2023
FreeFEM

IPOPT



Difference between original model and non-penetration model

Non-penetration
Ly =2,hg =1,g(t) = -0.5t Original model Frjnodel
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Numerical simulation for contact problems in crack growth with phase field approach
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Phase field crack growth simulation using IPOPT package
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