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Cross-necking Phenomenon in Uniaxial Tensile Tests and Finite Element Analysis of
DP600 Dual Phase Steel
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ABSTRACT: The paper aims to study cross-necking phenomenon in uniaxial tensile tests and its causes. Based on uniaxial ten-
sile tests, stress and strain of the cross-necking region were analyzed by simulating stretching process with finite element analy-
sis software ABAQUS. Stress at the center of specimen was the maximum just before fracture occurred, and stress near two
sides of the center decreased greatly due to “partial unloading”. The stress is close to uniaxial stress as it is far away from both
sides in gauge distance. It is closer to the fracture site when cracks are initiated on DP600 panels, and the stress state is more
similar to plane strain state. There is little strain along the necking line. The material in panel thickness and along the necking
line flows to the direction perpendicular to the necking line.
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Fig.2 Picture of location-stress along tensile direction
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