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Effect of Material Removal per Tooth on the Circumferential Shape

of Cylindrically Milled Parts

Kwang Hee Kim*

jr Abstract

i
|

A study for investigating the effects of the cuiting conditions(feed rate, radial depth of cut, cutting speed) and the tool
diameter on the circumferential geometry of the cylindrically end-milled workpiece is described. In this work, the circumferential
geometry is characterized by the roundness error. Experimental results show that the circumferential geometry is directly
affected by the material removal per tooth, which is defined as a function of the cutting speed, the feed rate and the
radial depth of cut. And, the radial depth of cut is revealed to be the most critical condition among them. It is also
found that the roundness error decreases when the tool diameter is larger under the same cutting conditions.
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Fig. 1 Shape and dimension of workpiece

Table 1 CNC milling machine specification

Table size{mm) 900x410
Traverse X, Y, Z axis(mm) 560x410x510
Speed(rpm) 40~4000
Spindle Taper NT. 40
Motor power(kW) AC 55
Feed rate(mm/min) 1~-5000
CNC Fanuc OM
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Table 3 Experimental conditions(Experiment 2)

Radial depth of| Feed rate |Feed per tooth| Spindle speed
cut RAmm) | Fmm/min) | f{mm/min) Mrpm)

0.12 291

0.5 70 0.14 250
0.16 218

0.06 583

1.0 70 0.07 500

. 0.08 437

0.04 875

1.5 70 0.047 745
0.053 660

Table 4 Experimental conditions(Experiment 3)

Radial depth | Spindle speed |Feed per toothi Feed rate Tool diameter| Feed rate |Feed per tooth| Spindle speed
of cut R4mm)|  Mipm) | f(mm/min) | F{mn/min) Dimm) | Amm/min) | f{mm/min) Mrpm)
05 0.07 67 25 0.06 583
1.0 477 0.08 76 20 70 0.07 500
0.09 86 16 0.08 437
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Fig. 2 Experimental results(Experiment 1)
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Fig. 3 Experimental results(Experiment 2)
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