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Feedrate Scheduling for High Speed Machining Based on an Improved Cutting Force Model

H. U. Lee’ (Mechanical Eng. Dept., POSTECH), J. H. Ko(Automotive Mechatronics Center, POSTECH),
D. W. Cho(Mechanical Eng. Dept., POSTECH)

ABSTRACT

This paper proposes an analytical model of off-line feed rate scheduling to obtain an optimum feed rate for high speed
machining. Off-line feed rate scheduling is presented as an advanced technology to regulate cutting forces through change of
feed per tooth, which directly affects variation of uncut chip thickness. In this paper, the feed rate scheduling model was
developed using a mechanistic cutting force model using cutting-condition-independent coefficients. First, it was verified that
cutting force coefficients are not changed with respect to cutting speed. Thus, the feed rate scheduling model using the
cutting-condition-independent coefficients can be applied to set the proper feed rates for high speed machining as well as
normal machining. Experimental results show that the developed feed rate scheduling model makes it possible to maintain
the cutting force at a desired level during high speed machining.

Key Words : High Speed Machining(Z2 4 7}-&), Cutting Force( 2+ 3), Feedrate Scheduling(?] $& = 2 &%), NC
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2. O Jh2e| HA EM Table 1 Geometry variables of end mill
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(a) 4000 rpm (b) 8000 rpm (c) 17000 rpm
Fig. I Comparison of cutting forces in flat end milling before and after filtering with respect to spindle speed.

1300 HZ low-pass fiter

Cuting force (N)
Cuting farce (N)
Cunting force (N)

Cutter rotation angle (deg.) Cutter rotation angle (deg ) Cuter rotaton angre (deg )

(a) 5000 rpm (b) 9000 rpm (c) 12000 rpm
Fig. 2 Comparison of cutting forces in ball end milling before and after filtering with respect to spindle speed.
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Table 2 Cutting coefficients in ball end milling
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35
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Fig. 3 Workpiece geometry for machining along the
inclined path.
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Fig. 4 Comparison between measured and predicted cutting

forces.
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Fig. 5 Scheduled feedrate. (reference force = 100N)

250
Before feedrate scheduling
b e
w"‘z
= i i
Z ! i
@ 180 = mmmm e mm— o T S
g H i
L H 3
= N
100 F- - R i sage LIV SYSSIY; ]
3 Lo } 1
| H i |
50 | - [ L. 4‘; - 4? _g_ _Y - }‘_AﬂeJtee?rat&smeduﬁng_ _
| Vo |
0 4 1. \ i
0 1 2 3 4

Time (sec.)

Fig. 6 Comparison of cutting force before/after feederate
scheduling. (reference force = 100N)
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Fig. 7 Scheduled feederate. (reference force = 150N)
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Fig. 8 Comparison of cutting force before/after feederate
scheduling. (reference force = 150N)
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