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Runout Modeling and Measurement Method in 4-flutes End Milling

Ki-Yong Lee*, Dong-Kyu Lee”, Kune-Woo Lee’, Jin-Ho Park”, Jeong-Suk Kim"™

ABSTRACT

Runout causes severe differences among cutting force waveforms due to changes of rotational radii. Thus a runout

model must be included in a cutting force model to simulate cutting force accurately. In this paper, a runout modeling
method and a measurement method using a dialgauge were developed, which were easy to apply. To calculate runout

parameters, a computer program algorithm which obtained runout parameters from measurement values was developed.

Cutting force waveforms simulated from cutting force model considering runout effect and measured from experiments

had good agreements for their wave size and order.

Key Words : Runout model (1o} X 9), Cutting force waveform (243 31%), Runout paramenter (103 =2t
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R = geometric tool radius

R(k) = kth rotational radius of tool flutes

p = runout offset

A = runout phase angle

D~D, = difference among rotational radius
oy, = helix angle of the tool

z : height from tool end position
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Table 1 Radius order of flutes
Num. of Flutes O |

Radius Order in Case 1 1 3 4 2
Radius Order in Case 2 1 2 4 3
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Fig. 6 Experimental set-up
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Table 2 Measurement data for calculating runout

. D, D, D; D,
Experiment Num.
(pm) | (pm) | (um) | (pm)

1 16 -14 -16 15
2 24 18 -22 -17
3 19 16 -18 -14
4 21 8 -22 -8
5 29 -28 -5
6 15 -16 -6
7 38 7 -35 -9
8 57 33 -53 -29
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Table 3 Runout parameters and rotational radius

calculated from D, and D,

Exp. Runout Parameter Rotational Radius
Num, o A R() | R@) | R@) | R4
(wm) | (degree) | (mm) | (mm) | (mm) | (mm)
1 15 86 5.001 | 4985 | 4.999 | 5.015
2 21 8 5.021 | 4997 | 4979 | 5.003
3 18 5 5.018 | 4.998 | 4.982 | 5.002
4 16 24 5.015 | 4994 | 4985 | 5.007
5 21 33 5.018 | 4989 | 4.982 | 5.011
6 11 30 5.010 | 4995 [ 4.990 | 5.006
7 27 35 5.022 | 4985 | 4978 | 5.016
8 47 15 5.045 | 4988 | 4.955 | 5.012
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