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Cutting process of 42CrMo structural alloy steel by
finite element analysis
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2. Engineering Training Center , College of Engineering , Yanbian University : Yanji 13002, China )

Abstract: The structural alloy steel 42CrMo (AISI 4140) is simulated using orthogonal cutting model by two
dimensional finite element methods. In the process of the simulations, the workpiece material modeling in ma-
chining is established by the Johnson-Cook constitutive model, the friction at the interface of the chips and the
rake face of the tools applied using shear frictions, and the thermal conductivity coefficients are suggested as
the functions of normal stresses at the interface when analyzing temperature fields. From the cutting simula-
tions, the results show that cutting forces are decreased with increasing rake angles, and cutting temperatures
increased and effective strain rates enhanced obviously with increasing cutting speeds. The simulation results
mentioned above will provide a valuable reference and guidance for researching on the machining mechanism
and the cutting process of structural alloy steels.
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