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Abstract: Dynamic mechanical properties of C72900 copper alloy and 15-5PH stainless steel at different
strain rates were studied by Hopkinson pressure bar test. The strain-stress curve was fitted on the basis of Johnson-
Cook constitutive equation to determine material parameters. The compression test was simulated by ABAQUS
software to verify the accuracy of the constitutive equation. The results show that the flow stresses of C72900
copper alloy and 15-5PH stainless steel increased significantly with increasing strain rate by tests, and both the
materials had the similar flow stress behavior. The simulated true stress-true strain curves of C72900 copper alloy
and 15-5PH stainless steel in the plastic deformation stage were consistent with the test results, and the relative
errors were less than 3%, indicating that the established Johnson-Cook constitutive equations could describe the
flow stress characteristics of C72900 copper alloy and 15-5PH stainless steel well. The application of C72900 copper
alloy instead of 15-5PH stainless steel on the gasket of C919 aircraft safety pin was feasible and reliable.
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Table 1 Chemical composition of C72900 copper

alloy (mass) %
Zn Sn Fe Pb Mg Ni Nb Mn Cu

<0.5 7.5~8.5 <0.5 <0.02 <0.15 14.5~15.5 <0.1 <0.3 &
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Table 2 Chemical composition of 15-5PH stainless

steel (mass) %
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14.0~ 3.5~ 2.5~ 0.15~
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Fig.1 Diagram of Hopkinson pressure bar device
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Fig.2 True stress-true strain curves of C72900 copper alloy (a) and 15-5PH stainless steel (b) at different strain rates obtained by tests
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Fig.7 Finite element model of the compression sample
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Fig.8 Comparison between true stress-true strain curves of C72900 copper alloy (a—d) and 15-5PH stainless steel (e—h) at

different strain rates and the test results
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