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Calculation of a reference force for feedrate scheduling using the FEM analysis of a

tool

Han Ul Lee*, Dong-Woo Cho*

{ Abstract 1|

Off-line feedrate scheduling is presented as the advanced technology to regulate cutting forces at the desired level through
change of feedrates. In rough cutting, the feedrate scheduling aims at reducing the machining time, which is the most
important factor for better productivity. Thus, the largest force which can avoid breakage of tool shank and tooth is a
reference force for feedrate scheduling in rough cutting. In this paper, a calculation method of the reference cutting force
for feedrate scheduling is developed. This model calculates rupture plane of tooth using the FEM analysis of a tool and
computes the reference force using the transverse rupture strength of a tool. Experiments validate that the presented feedrate
scheduling model reduced machining time drastically and regulate cutting forces at the reference cutting force.

Key Words : Feedrate Scheduling(0]4&% A#|EH), Reference Cutting Force(7]5 842)), FEM Analysis(-3-8.4 843), Cutting
Force Model(ZAr2 mdl), Transverse Rupture Strength(3-2d)
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Fig. 1 Schematic diagram for determination of a reference
cutting force to avoid breakage of tool shank|8].

A AABHE 379 HES olg3te} 4 (1)3 2ol

F7H 71E A4S 13 4 Aok

RF1=SF' m'sl
H"2=SF‘°m'SZ (1)

o474, RF 39 13 o] 379 BAZH AL A
& A3 8 ARRE 712 BT, Ry 27
o ¢ B R s AL W 99 HAAeke A1
Bl g Al S ) 57t u
Fojol, S 379) 2B (Chipping)o] WAsH: A4
sfeeie) Yol uehith §& B70] 57} wAL olg
sto] 28 % 9108, 37 We] gY A% A= 57t
W3S ORI S Holk fuassaS Fotof
7.

2.2 30| XY T SHA

TP} g 2 $io] BaHE S WA AT 71
AES W) SeIME AP0l AT HTw Yoig
Axstelof gt H3fet shoelel Yol B Atelz] Sfatel
A= T30 Gt SataiS sk 37 3
A3 $HYL & 13} 220, SolidWorks o}g3te] 2
75 2995, ANSYSE o|gte] Saaraig 4
Weteln, ohewt 2e 714 A,

Table 1 Cutter geometry and TRS.

Radius 5 mm
Helix angle 30 degree
Rake angle 13 degree
Primary clearance angle 13 degree
Primary clearance width 1 mm

Secondary clearance angle 30 degree
Secondary clearance width 1 mm
TRS 3000 MPa
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Fig. 3 FEM analysis results with respect to uncut chip thickness,
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Fig. 4 Transverse rupture plane
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Fig. § Procedure for feedrate scheduling{9].
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Fig. 6 Workpiece geometry and tool path.
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Fig. 7 Comparison between measured and predicted maximum
cutting force for 3rd loop.
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Fig. 8 Scheduled feedrate for 3rd loop.
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Fig. 9 Comparison of maximum cutting force before/after
feedrate scheduling for 3rd loop.
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