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(Characteristics of Tool Life according to the Cutting Direction and Cutting Speed in

Machining on Inclined Plane using Ball End Mill)
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Abstract

This paper deals with the establishment of the
cutting direction on inclined plane by using ball
end mill. Ball-end milling is widely used for free
form surface die and mold. In these machining, the
cutting parts vary because the tool tip s
hemisphere shaped. The cutting characteristics, such
as cutting force, surface roughness and surface
profile are varied according to the variation of
cutting directions. The effective tool diameter was
calculated on different tilt angles and tool-path.
Tool life and cutting characteristics were estimated
on variation of cutting directions in the same
cutting speed. In this paper, the optimal cutting
direction which can be applied 3-D sculpture

surface cutting is suggested.
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Fig. 1 Cutting direction according to tool path on
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Table 1 Experimental conditions

effctive cutting | spindle feed rate
diameters | speed | speed (mm/min)
(mm) (m/min) | (rpm)
15° HU 4.91 6486 2594
15° H.D 2 15923 | 6369
100
45° HU 84 3791 1516
45° H.D 57 5587 2234

Table 2 Experimental conditions

effctive | cutting |spindle
diameters | speed | speed (ﬁﬁ /;Iqaif)
(mm) (m/min) | (rpm)
45° H.U 8.4 11374 | 4550
45° H.D 5.7 16762 6705
300
45° V.U 8.4 11374 | 4550
45° V.D 5.7 16762 6705
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Fig. 6 Flank wear form according to tool path at
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