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Mechanical properties of multifunctional composite structures with z-pin
core using numerical simulation of Hopkinson pressure bar test device
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Keywords Abstract

Strain rate The z-pins in spite of their small sizes and small weights, but they have been expanded to reduce

Multi-functional sandwich panel the disadvantages of composites and sandwich panels, increase their resistances and strengths, and

Z-pin prevent crack growth. In this paper, using a finite element method, the behavior of multi-functional

Impact sandwich panels with z-pin cores in average strain rates (between 164-327 1/s) under Split

Finite element method Hopkinson pressure bar (SHPB) test was investigated. The effects of strain rate and mechanical
behavior of multifunctional sandwich panel subjected to dynamic loading were investigated and the
results compared with the published experimental tests. Good agreements were found between
them. Also, effective parameters such as embedding angle of z-pins, their materials and their
diameters were investigated. In conclusion, the results showed that the foresaid parameters had
effective roles in increasing flow stress and ultimate strength of multifunctional sandwich panels.
Furthermore, the mechanical properties of sandwich panel with z-pin and honeycomb were
compared. The results showed that in the same weight and Volume core condition, the ultimate
strength and flexibility of z-pins were respectfully smaller and larger than honeycomb cores.
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Table 1 Johnson-Cook Coefficients for Stainless Steel, Cooper and
Aluminum
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A oYed
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Fig. 2 A schematic view of the split Hopkinson pressure bar [29]
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Table 2 Geometry and mechanical properties of samples and test machine[25], [30]
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Fig. 4 A three-dimensional cross-sectional view of the target including
the selection of elements using the Abacus software
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Fig. 5 A z-pin core made of steel and aluminum with a 10 degree angle
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