gyt e s Ty eTaanm sz b wiait za mE * MNETTZ8

CST-53 1T A 23T W TR

. & s - o
UL IR BB NTTARLLLAIRTRLASRULLRBSUAEM TR TIsR ot en 385
Finite Element Simulations of Orthogonal and Oblique Cutting Processes and

Analysis of Process Parameters
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Abstract

The objective of the work is o present some fechnigues io create simulations of orthogonal and
obligue cutting operations by using the commercial finile element method software, and o study process
parameters of both cutting operations. The studied paramefers are the rake angles and nose radius.

To make the cutting simulations successfully, the theores of plasticity and faflure proposed by
Johneon and Cook are used and considered significantly. In addiion, the method of defining parameters
of the cuthing condiion is described. In this work, the rake angles of -10, 0. and 10 and the nose radi of 0,
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0.1, and 0.2 milimeters are studied and the minimum values of the cutting force and the stresses are
analyzed. The cutting speed of 5 meters per second and the depth of cut of 0.5 milimeters are fixed.
The work found that the material parametars have an effect on the failure of the elemants while
e waorkpiece is being cul. For the study on ihe process parameters, the posifive rake angle produces the
minimum cutiing force and the cutting force is lower with the smaller nose madius. When the orthogonal
and oblique culling operations are compared each other, the force genemated from the obligue cutting is
lower than the force generated from the orhogonal cutting. These information indicate that the proper

process parameiers help reduce the energy n the culfing or save the production expense.

Keywords: Orthogonal Cutting, Obliqgue Cutiing, Rake Angle, Mose Radius, Theory of Failure
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