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An Analytic Approach for Cutting Forces in Milling Process
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ABSTRACT

This paper presents an effective cutting force model that enable us to predict the instantaneous cutting force in

milling process from a knowledge of the work material properties and cutting conditions. The development of the
model is based on the orthogonal machining theory with the effective rake angle which is defined in the plane
containing the cutting velocity and chip flow vectors. Face milling tests are performed at different feeds and, a fairly

good agreement is shown between the predicted cutting forces and test results.
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Fig. 1 Oblique machining
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Fig. 2 Geometrical representation of cutter edge
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Fig. 3 Cross section of cutting tool in the plane
containing the cutting velocity and chip
velocity
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Fig. 4 Face milling cutter and geometry
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Table 1 Experiment apparatuses
HITACHI numerical control

milling machine (VA-40)
KIESTLER AST 1207

Milling machine

Dynamometer (DL strain gauge type)
. KYOWA DPM-310B
Amplifier J
(strain gauge type)
Oscilloscope T912 (TEKTRONIX)
A/D converter Lab-master
Datacord KYOWA RTP-501AL
atacorder (max. freq. 2.5kHz)
Computer IBM-PC
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Table 2 Cutting conditions
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Fig. 5 Predicted and experimental cutting forces for
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Fig. 6 Predicted and experimental cutting forces for
case2
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