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Prediction of Cutting Force and Machining Error
in the Ball-end Milling Process

ZTEFEHMEU L&), dRHAMSBH &),
HEFMEBU S, FELHMEBU IS ASDY

ABSTRACT

In this paper, the prediction of cutting force and tool deflection in the bail-end milling process are studied. Identifying various cutting region

using Z-map, cutting force in the ball-end milling process can be predicted. Cutting force deflects the tool and the tool deflection changes the

cutting force. Tool deflection is included in the cutting force prediciton. Tool defleciton also causes machining error of the machined surface.

A series of experiments were performed to verify the simulated cutting force and machining error.
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Fig. 2-1 Coordinate system of ball-end mill

cutting force prediction model
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Fig. 2-2 Frontal area analysis in Slope cutting(upward cutting)
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Fig. 3-1 Analysis of the machining error
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Fig. 3-2 Renewal of Z-map data
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Fig. 4-1 Comparision of cutting forces in slot cutting
Mtr’l : FC30, Axial depth of cut : 10mm,
Feedrates : 0.09mm/rev, Spindle speed : 600rpm
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Fig. 4-2 Comparision of cutting forces (Downward cutting)
Mtr’l : FC30, Tool path interval : 8.485mm,
Feedrates : 0.15mm/rev, Surf. Normal depth of cut : 1.757mm
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Fig. 4-3 Workpiece and Cutting Strategy
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Fig. 4-4 Comparision of Machining Error
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