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The Effects of Tool Setting Errors on Cutting Tool Vibrations
Y. J. Shin(KIMM), K. T. Park(KIMM), B. S. Kang(KIMM)

ABSTRACT

High speed milling process is emerging as an important fabrication process benefits include the ability to fabricate

micro and meso-scale parts out of a greater range of materials and with more varied geometry.

It also enables the

creation of micro and meso-scale molds for injection molding. Factors affecting surface roughness have not been

studied in depth for this process. A series of expenments has been conducted in order to begin to characterize the

factors affecting surface roughness and determine the range of attainable surface roughness values for the high speed

milling process. It has previously been shown that run-out creates a greater problem for the dimensional accuracy of

parts created by high speed milling process. And run-out also has a more significant effect on the surface quality of

milled parts. The surface roughness traces reveal large peak to valley variations. This run-out is generated by spindle

dynamics and tool geometry. In order to investigate the relationship between tool setting errors and surface roughness

end tilted mills were used to cut aluminum samples. The results indicate that tool setting errors have significant

effects on surface roughness and cutting forces.
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2 5), Tool setting error(F T2 2 2. A1), Cutting force (22}
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Table 1 Experimental Equipments

Maker : DHI Ltd
Machining center Model : FZ25
Spindle speed: 5,000 max
Maker : Kistler Co., Ltd.
Tool dynamometer | Model : 9257B
Range : - 5 ~ 5 kN
Maker : Renishaw Inc
Model : NCI1
Laser tool setting Repeatability of trigger points :
system ?7 15 m 20
Tool dia. measurement :
< 0.2 mn
Maker : Mitutoyo Corp.
Surface Roughness Model : 51-301 .
tester Type : Diamond stylus tip
Measuring range : 350 (m
Traverse : 21 mm
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Table 2 Experimental Conditions
Workpiece Al alloy
4 flute end mill, @12 mn
Cutter i
Extrusion length 55 mm
RPM 2600
Feed rate(nm/min) 1000
Radial depth(mm) 03
Axial depth(mm) 8
Initial tool's tilting(cm/mm) Tool #1 = 2 & 2
& eccentricity(um) Tool #2110 & 4
Tool #3 : 20 & 7
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Fig. 1 Measurement of tool's tilting by laser tool
setting system

Fig. 2 Measurement of cutting forces by tool

dynamometer
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Table 3 Measured tool's tilting

Tool #1 4 i/ 10 mm

Tool #2 16 tm / 10 mm

Tool #3 69 um / 10 mm
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Fig. 3 Measured surface profiles
Table 4 Measured surface roughnesses
Tool #1 Ra: 0.84 /m, Rz: 4.17 m
Tool #2 Ra: 1.13 mm, Rz 5.13 m
Tool #3 Ra: 1.14 m, Rz: 7.33 m
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Fig. 4 Measured cutting forces
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