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Simulation of Plastic Strain and Plastic Strain Rate in Turning Operation

of AISI 4340 Steel using Finite Element Method
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Abstract

This paper presents an influence of feed rate on plastic strain and plastic strain rate during high
speed machining (HSM) operation of AISI 4340 Steel using Johnson-Cook flow curve constitutive
equation combine with Coulomb friction model in order to obtain plastic strain distribution and plastic
strain rate via finite element method. The result shows that plastic strain occurs more on the outer side of
the chip than on the inner side of the chip. The values of plastic strain and plastic strain rate are found to
have variation with the feed rate investigated in this study.
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1) us9aaillaw (cutting force; F))
2) uviilaw (feed force; F;)

3) Wwiiauia (redial force; F,)

Fc ; cutting force

;. feed force

F, : redial force
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m 1.03
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(Thermal expansion)
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Feed Rate 0.05, 0.1, 0.2 mm/rev
Cutting Speed 3000 m/min
Initial Temperture 25°C
" " T o =
Friction coefficient YUNULLARENTTW

Workpiece
Workpiece Length 5 mm
Workpiece Height 3 mm
Material AlSI 4340
Tool

Rake angle -6°
Rake face length 2 mm
Clearance angle 6
Clearance length 2 mm
Cutting edge radius 0.02mm
Material Triple layered

cemented carbide

Process

Depth of cut 1 mm
Length of cut 2 mm
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