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A Study on the Chip Flow Using Finite Element Method
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ABSTRACT

In this work, an effort is made 1o investigaic the behavior of a chip. from its initial flow to ils final breaking
stage. The expression for chip flow in grooved tools is verilied analylically using FEM. Cuiting parameters like
velocity and depth of cut have a profound influence on chip flow behavior. Chip curling increases and, for a given
iool geometry, effectiveness of the groove increases with increasing depth of cut. The feasibility of ool design using

FEM simulations is also demonstrated. Optimization of tool geomeiry results in better chip control.

Key Words : Chip flow (31-%%), Chip curling(d ©4), Chip breaking(3 2 ), Grooved tool(F 33 5)
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Table 1. Experimenial Conditions in Turning

Citting Conditons
Cutting Speed [m/min] | 10, 40, 80, 120. 160, 200
Feedrate [mm/rev] 0.125, 0.195, 0.395
Depth of Cut [mm] 2z
Tool Pamrml;ers
Rake Angle [° ] 15
Clearance Angle [° ] 7
Nose Radius [mm] 02
‘Workpicce SMASC |
Tensi ress
Ens:f I?Itimate [MPa] 1027
Yield Stress [MPa} 612
Hardness [HRC] 33

H3 9.4 2B )AL lagrangian explicit codeE
ﬁ]—%O}_Tf_ adaptive remeshing 715 713
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Fig. 1 Bxperimenlal Values of Cutting Farces
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Fig. 2 Variation of Cuiting Force with Friction

Factor
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Table 2. Parameters of Tool Geometry
Backwall Height [mm] 0, 02, 04
Groove Width [mm] 15 20,23
Groove radius [mm] 1.5 2, 25
Land Width [mm] 015, 0.3, 045
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Fig. 4 The LElleet of Land Dimension
upon Chip Flow
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