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Study on stress concentration coefficient of high strength aluminum
alloy microstructures
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Abstract; To better understand the micro-mechanical properties of aluminum alloys, the simulation program of
Voronoi algorithm for micro structure was written based on MATLAB, and the program is imported into ABAQUS finite
element software to build the grain model of aluminum alloy. The interfacial element stiffness matrix of the six-node
cohesive element model is deduced. The adhesion force (normal force) and the frictional force (tangential force)
between the grain boundaries of the aluminum alloy were described by the cohesion-displacement relationship of the
cohesive zone model (CZM), and the finite element model of micro grain structure was established. The results show
that the stress concentration coefficient of single inclusion particles decreases and then increases with the increase of
elastic modulus. The stress concentration of the two inclusions increases with respect to the single inclusion particles,
and the stress concentration coefficient increases significantly when the d/r is close to 2. When the d/r is approximately
equal to 6, the stress concentration coefficient is restored to the value of the single particles. The shape, number and
distribution of inclusion particles have an influence on the microstructure stress concentration.
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Fig.1 Damage of structure origin from microstructure scale
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Fig.5 Finite element model for micro grain scale
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Tablel Material parameter of computed model

MRS H E/GPa v
ik 69.58 0.33
i 57.00 0.32
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Table 2 Grain boundaries parameter of computed model

A SE T =T/ GPa 80260 /pm  8,=8//pm
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