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Determination of Johnson-Cook Damage Model Constants for commercial Pure
Copper Sheet by Tensile Testing on Notched Specimens

M. Rakhshkhorshid"", S. Ranjbar?, S.E. Eftekhari Shahri®
! Assis. Prof., Mech. Eng., Birjand Univ. of Thec., Birjand, Iran.
2 MSc., Mech. Eng., Birjand Univ. of Thec., Birjand, Iran.

Abstract

Nowadays, damage models are used to simulate and predict the failure occurrence regions in manufacturing
processes. The aim of the present research is to determine the constants of Johnson-Cook damage model for
pure commercial copper sheet. For this, three different tensile testing specimens (a smooth (standard) specimen
and two notched specimen with different notch radii of 10 and 2 mm) were separated along with the rolling
direction and tensile tests were conducted on them. The stress triaxiality was determined for each of the
specimens, by using the Bridgeman equation. Next, regards to the dependency of the fracture strain to the stress
triaxiality, the constants of Johnson-Cook damage model was determined. Here, the effects of the temperature
and the strain rate are neglected. Numerical simulation was used to evaluate the satisfaction of the method used
to determine the constants of Johnson-cook damage model. For this, the error in fracture strain was used as the
criterion and the value of it was calculated for each of the tensile testing specimens. The average value of error
in fracture strain for three tested specimens was obtained as of 9.68 percent that showed the satisfaction of the
method used in this research to determine the constants of Johnson-Cook damage model.

Keywords: Finite Element Method, Ductile Damage, Johnson-Cook, Ductile Damage Model, Commercial
Pure Copper Sheet
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