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Effect of Tool Approaching Path on the Shape of Cylindrically Milled Parts

Kang Kim*

_ l

| Abstract }

Milling process has been used in aircraft, auto—éomponent and mold industries widely. They need more accurate and precise
parts to improve the performance and quality of their products. So, the geometrical form accuracy of the workpiece surface
generated by this process is getting more and more important. Generally, the form accuracy is affected by machine conditions,
cutting conditions, tool geometry, tool deflection by cutting force and tool path and so on. Even though they are controlled
as perfect conditions, it is easily found that there is a line along the axis of a cylindrically milled part. It is presumed
that the tool approaching causes this error on milled surface. Thus, the study for investigating the effect of the tool approaching
path on the cylindrical surface geometry of the end-milled part is carried out.
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Fig. 1 Shape and dimension of workpiece
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Table 1 CNC milling machine specification

Table size (mm) 900 x 410
Traverse x, y, z axis (mm) 560 x 410 x 510
speed (rpm) 40 ~ 4000
Spindle taper NT. 40
motor power (kW) AC 55
Feed rate (mm/min) 1 ~ 5000
CNC controller FANUC G-MC
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fig, 2 Typical geometry of cylindrically milled surface
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Fig. 3 Tool path (Preliminary experiment)

Table 2 Experimental conditions

Cutting conditions Value
Feed per tooth (mm/tooth) 0.09
Feed rate (mm/min) 70
Spindle speed (rpm) 381
Radial depth of cut (Rd) (mm) 1
Axial depth of cut (Ad) (mm) 20
Tool revolution direction Clockwise
Tool path Down cut milling
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Fig. 4 Experimental results (Preliminary experiment)
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Fig. 5§ Coordinate system for valley angle analysis
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