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ABSTRACT

Few studies have been conducted regarding theoretical turning force modelling while considering cutting
constant. In this paper, a new cutting force modelling technique was suggested which considers the specific
cutting force coefficients for turning. The specific cutting force is the multiplication of the cutting force
coefficient and uncut chip thickness. This parameter was used for experimental modelling and prediction of
theoretical cutting force. These coefficients, which can be obtained by fitting measured average forces in
several conditions, were used for the formulation of three theoretical cutting forces for turning. The cutting
force mechanism was verified in this research and its results were compared with each of the experimental
and theoretical forces. The deviation of force was incurred by a small amount in this model and the
predicted force considering feed rate, nose radius, and radial depth shows a physical behavior in main force,
normal force, and feeding force, respectively. Therefore, this modelling technique can be used to effectively
predict three turning forces with different tool geometries considering cutting force coefficients.

Key Words : Cutting Force Coefficients(& 24X &H <), Force Modelling(RA2 2 2) Nose Radius(ZEH),

Specific Cutting Force Constant(H|Z &K & Ab==)
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Fig. 1 The cutting mechanism of turning with nosed
inserts
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Table 1 Experimental condition

Machining parameter | Range of experimental condition

500

50, 100, 125, 150, 200, 250
0.1, 02, 0.25, 03, 0.4, 0.5)

0.5, 1.0, 1.5, 2.0, 2.5, 3.0 mm

Cutting speed (rpm)
Feed - mm/min
(mmv/rev)

Axial depth of cut (nim)

3000

Radial depth =2.5

Nose radius =0.1

Fx Feed force
-a-Fy Tangential force
-8-Fz Main force

25001
2000f

1500

Cutting force [N]

5001

R i
508.1 0.15 02 025 0.3 0.35 04 0.45 0.5
Feedrate [mm/rev]

Fig. 2 Experimental and predicted force by modelling
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Fig. 3 Flow chart for cutting force estimation

Table 2 Input and output variable

Cutting condition: a, f
Tnput Tool geometry:
variable X, ¥, z cutting force data
Angle and height of differential element: A4, Aa
Output Cutting force F,, F,, F
variable Ty T
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