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Development of the Size Effect Model for More Accurate Cutting Force Prediction

W. S. Yun(Mechanical Eng. Dept. POSTECH), D. W. Cho” (Mechanical Eng. Dept., POSTECH)

ABSTRACT

In this paper, a mechanistic model is first constructed to predict three-dimensional cutting forces, and the uncut chip

thickness is calculated by following the movements of the position of the center of a cutter, which varies with the nominal

fexd, cutter deflection and runout. For general implementation to a real machining, this paper presents the method that
determines constant cutting force coefficients, irrespective of the cutting conditions or cutter rotation angles. In addition, this

study presents the approach which estimates runout-related parameters, the runout offset and its location angle, using only

or ¢ measurement of cutting forces.

For more accurate cutting force predictions, the size effect has to be considered in the cutting force model. In this paper,

two approximate methods are suggested since the strict approach is practically impossible due to a measurement problem.
The size effect is individually considered for narrow and wide cuts.
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Tasle 1 Cutting type division for accounting for the size

effect by approximate methods (N.C: Narrow Cut, W.C:

Wide Cut).
/i

(mm) | (mm) tooth) £ P
L] 20 | 50 [0.0375] 1000 [ 132 | N.C
2] 40 | 50 [0.0375] 1000 | 265 | N.C
3 150 ] 50 [00375]1000 ] 332 | N.C
4 ] 60 | 50 [0.0375]1000 [ 397 | W.C
5 | 80 | 50 [0.0375] 1000 | 529 | W.C
5 1 50 | 1.0 0.0375 [ 1000 | 20.1 | N.C
7 150 [ 25 1003751000 | 31 | N.C
3 | 50 | 40 [0.0375[1000 | 219 | N.C
9 [ 5.0 | 6.0 [0.0375] 1000 | 446 | W.C
10 50 | 7.5 [0.0375] 1000 | 63.1 | W.C
“ 11| 50 | 90 [0.0375] 1000 | 86.1 | W.C
12 50 | 50 ]0.0250 [ 1000 | 33.1 | N.C
13 ] 50 | 5.0 ]0.0300 [ 1000 | 331 | N.C
14§ 50 | 50 [0.0350[ 1000 | 331 | N.C
15 [ 5.0 | 5.0 [0.0400 [ 1000 | 33.1 | N.C
161 50 | 5.0 [0.0450 | 1000 | 33.1 | N.C
171 50 | 50 [0.0500 | 1000 | 33.1 | N.C
181 50 | 50 (00375 800 | 33.1 | N.C
19 ] 50 1 50 [00375][1200 | 33.1 [ N.C
"20 ] 50 | 50 ]0.0375] 1500 | 33.1 | N.C
21 | 5.0 [ 10.0 [0.0375 | 1000 | 123.1 | W.C
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