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Cutting Force Modelling in End-milling Considering Runout

Hee-Geon Cho*, Jong-Do Kim', Moon-Chul Yoon™
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! Abstract

In this paper, a new end-milling force modelling technique was suggested by considering runout, and its result was
compared with real measured force. The specific cutting force is the multiplication of cutting force coefficient and uncut
chip thickness. This parameter was used for experimental modelling and prediction of theoretical force. These coefficients,
which can be obtained by fitting measured average forces in several conditions, were used for the formulation of theoretical
force. The mechanism of end-milling force with runout was developed in this research and its result was verified by
comparing the fluctuating theoretical force and its measured one. The fluctuation of force was incurred by a geometric
shape of workpiece and its runout in holding. The result of suggested force considering runout shows a good consistency

with measured one. So this modelling method can be used effectively for a prediction of end-milling force with runout
effect.
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Fig. 4 Geometry of differential cutting edge location and phase
lag in end-milling eperation
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Table 1 Experimental condition

Machining parameter Range of experimental condition
Cutting speed (rpm) 700
. 140, 160, 180, 200, 220, 240,
Feed (mm/min) 260, 280, 300

Axial depth of cut

3mm
(mm)

Dsr=45°

n

=135°

Fig. 5 Geometric configuration of a workpiece
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Fig. 6 Average cutting force in x, y direction with respect to
the uncut chip thickness
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Table 2 Input and output variable

Cutting condition: ¢,,. ¢,,

.o.f.Noe.p
Input  |Tool geometry: n, 12, 3
variable | Cutting force coefficient: Krc , Kre | K , Kte
Angle and height of differential element: A¢,Aq
QUIPIL 1 ting foree 7, 7 (6),7,(6),F, (6)
variable !
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