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Development of Robust SPH simulation for inter-/intra-granular crack propagation in
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For the ceramics material, micro-cantilever test is widely used to evaluate mechanical properties and un-
cover its fracture mechanism. According to recent studies, it is known that the crack propagation in micro-
cantilevers occurs in the inter-granular and intra-granular regions. However, it is impossible to know which
crack propagation occurs in the micro-cantilevers before the test. To express this complex fracture phe-
nomenon, a simulation method that can consider both intergranular and intragranular crack propagation is

required. However, traditional FEM has limitation to simulate the intra-granular crack propagation in the

micro-cantilevers due to its spatial discretization. Motivated by this, this study aims to develop a simula-

tion which can consider and simulate inter-/intra- granular crack propagation in micro-cantilevers by using
Smoothed Particle hydrodynamics(SPH), a meshless method.
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Tablel Material parameters used for verification
E[GPa]l | v | oy[MPal | CIMPal | & | n

2020 | 03| 2644 | 8688 | 0.0013 | 0.179
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Fig.1 Comparison of SS curve between theoretical solution,
In-house FEM code and CSPH+UMMDp
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Fig.2 Model of micro-cantilever including 5 grains and 4

grain boundaries
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Fig.3 Applied boundary conditions for the simulation of
micro-cantilever test

Fig.4 Discretized model of micro-cantilever

Table2 Material parameters of grains
E[GPa] v | C[MPa] &0 n plkg/m?]

222.0 | 03 868.8 0.0013 | 0.179 | 7974.0
212.0 | 03 868.8 0.0013 | 0.179 | 7974.0
202.0 | 0.3 868.8 0.0013 | 0.179 | 7974.0
1920 | 0.3 868.8 0.0013 | 0.179 | 7974.0
1820 | 0.3 868.8 0.0013 | 0.179 | 7974.0

Table3 Material parameters of grain boundaries
E[GPa]l | v | CIMPal | & | n | plkg/m’]

2020 [ 03| 8688 |0.0013]0.179 | 7974.0
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Fig.5 Intergranular fracture propagation of microcantilever

if D=>1, consider as fracture and consider stress as 0
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