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Predicting of Edge Crack Behavior of Steel Sheet in the Cold Rolling
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Abstract ; Because of the poor quality edge cutting operation, the defects are created in the steel sheet

edge. In the cold rolling process, the edge defects under the effect of rolling can generate cracks, which

gradually propagate to create fracture failure finally. It can make the strip rupture accident. Thus, the

industrial production efficiency is affected seriously and the cost of production increases. Therefore, it is

important to predict the propagation of the edge crack. In this research, by comparison of experiment and

simulation, the cohesive zone model (CZM) is used to analyze the accuracy and feasibility of the crack

propagation behavior of the steel sheet with preset notch in the edge during the cold rolling process. The

parametric analysis is employed to predict the edge crack propagation in order to avoid strip rupture

accident and guide industrial production.

Key words: cohesive zone model; cold rolling; predicting edge crack propagation; parametric analysis;

finite element method simulation
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Table 1 Chemical element compositions of

non-oriented cold rolling steel sheet

w/ %
Si p Al N Ti Mn C
0.367  0.694 3 0.04  0.015  0.347 0.014
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a,b—Thin-plate tensile specimen and fixture;
c,d—/n-situ SEM three point bending specimen and fixture
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