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Determination of Dynamic Yield Stress of Copper Alloys
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The deformed shape of rod specimen of copper alloys was measured after the high-velocity
impact against a rigid anvil and analyzed with one-dimensional theory to determine dynamic yield
stress and strain-rate sensitivity which is defined as the ratio of dynamic yield stress to static flow
stress. The effect of two-dimensional deformation on the determination of dynamic yield stress by
the one-dimensional theory, was investigated through comparison with the analysis by hydrocode.
It showed that the one-dimensional theory is relatively consistent with two-dimensional

hydrocode in spite of its simplicity in analysis.
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Table 1 Static mechanical properties of copper alloys

Material Yield strength Tensile strength Material density
(MPa) (MPa) (g/cm?)
DLP Copper 310.2 8.89
Catridge Brass 349.8 414.8 8.53
Free-cutting Brass(A) 372.0 455.1 8.50
Free-cutting Brass(B) 323.2 414.5 8.50
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Table 4 Material constants of copper alloys used in the simulation by autodyn-2D

Material v G (Mbar) K (Mbar) p(g/cm®)
Catridge Brass 0.375 0.3948 1.4475 8.53
Free-cutting Brass 0.311 0.3652 0.8442 8.50
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