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Improvement of Chip Thickness Model in 2-flutes Slot End Milling

Dong-Kyu Lee*, Ki-Yong Lee *. Kune-Woo Lee"", Won-Zin Oh"", Jeong-Suk Kim"""

ABSTRACT

Generally, cutting force models use a sin function method to calculate chip thickness. In slot end milling, the error
from a sin function method is much bigger than other machining because a tool rotation angle in cutting is much larger.
Thus in this paper, a new method to calculate chip thickness was suggested and evaluated. In a new method, tool
position data according to tool rotation are checked and stored so that it is possible correct chip thickness is calculated.
Cutting force waveforms simulated from a sin function method and a new method and measured waveforms from
experiments were compared and error percentages were obtained. Finally, a new method had good results for simulating

cutting force in slot end milling.
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R : tool radius

t. : chip thickness

/i : feed per tooth

@: tool rotation angle
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Table 1 Cutting conditions for experiments

Experiment Spindle Rotation Feed Speed
Num. Speed (rpm) ( mm/min)

1 2000 100

2 2000 125

3 2000 150

4 2500 100

5 2500 125

6 2500 150

7 3000 100

8 3000 125

9 3000 150
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Fig. 4 Cutting force comparison at Exp. 1.
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Table 2 Error percentage obtained from a sin function
method and a new method (unit : %)

Exp. Sin Function Method

Num. | Error#l | Error#2 | Error#3 | Error#4 | Error#5
1 16.0 -35 -16.6 -1.5 14.5
2 15.8 5.0 -12.0 -2.0 13.8
3 13.0 7.6 -8.7 -2.0 11.0
4 16.6 -8.8 -16.6 -2.6 14.0
5 15.8 -1.8 -13.6 -3.1 12.7
6 17.4 -4.3 -9.2 -1.7 15.7
7 17.1 147 | -146 33 13.8
8 14.1 9.0 -17.0 24 11.8
9 16.7 2.1 -8.4 -3.7 13.0

Exp. New Method

Num. | Error#l | Error#2 | Error#3 | Error#4 | Error#5
1 0.9 -5.5 -7.6 1.0 1.9
2 1.6 3.1 -1.9 0.1 1.7
3 0.2 59 1.6 -0.1 0.1
4 -0.3 -10.8 -9.8 0.1 -0.2
5 0.4 -3.7 -4.7 -0.7 -0.3
6 34 -6.2 0.6 0.5 3.9
7 -0.7 -16.7 -10.3 -0.3 -1.0
8 -3.1 -11.1 -9.5 0.4 -2.7
9 1.6 0.1 0.4 -1.2 04
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Fig. 5 Cutting force comparison at Exp. 6.
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Fig. 6 Cutting force comparison at Exp. 9.
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