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ABSTRACT

A dynamic model for the cutting process in the end milling process is developed. This model,

which describes the

dynamic response of the end mill, the chip load geometry including tool runout, the dependence of the cutting forces on the

chip load, is used to predict the dynamic cutting force during the end milling process. In order to predict accurately cutting

forces and tool vibration, the model, which uses instantaneous specific cutting force, includes both regenerative effect and

penetration effect. The model is verified through comparisons of model predicted cutting force with measured cutting forces

obtained from machining experiments.
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Table 1 Experimental Condition

Diameter 10mm
. Helix Angle 30"
End Mill Cutter - Viaterial HSS
Number of Flutes 4 ]
Workpiece SKDI1

Machine Tool KASUGA Milling Machine

Spindle Rotation Speed; 69, 122, 205, 299, 384, 563
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Fig. 1 Block Diagram for Dynamic Model of Cutting
Force System
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Fig. 2 Elemental Cutting Forces Applied to a Flute on the
End Mill
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Fig. 3 Runout of End Mill Cutter
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Fig. 4 Penetration Effect in Vibratory Cutting
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Fig. 5 Flowchart of Cutting Force Simulation
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Fig. 6 Experimental Setup for Cutting force Measurement
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