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Drilling Characteristics Using the Helical Motion
of Ball End Mill Tools

G. 0. Kim*, K. Y. Park**

ABSTRACT

Drilling is an indispensable process in manufacturing of the die and mould and the other mechanical
parts which needs high dimensional and surface accuracy. In this paper, a new type of drilling method was
proposed in order to improve both processing efficiency and accuracy. Specifically, the helical motion using
ball end mill tools, instead of normal drilling method, was applied to perform an effective hole machining.
In this paper. an theoretical background of the new type of drilling method was established, and the feasi-
bility of the proposed theory was proved by experiments, where proposed drilling process in the paper gave
a different machining specification than general method did.
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Axis of hetical motion Tool rotation t :Hole depth

(Axis of revolution) p : Helical pitch
R, : Helical radius
R, : Tool radius
R, : Hole radius

Fig.1 Schematic diagram of helical-feed drilling using ball
end mill
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Table 1 Experimental equipments for helical-feed drilling

. Machining Center SIRIUS-2
Machine [HWACHEON HEAVY INDUSTRY Co. Ltd]
Tool ¢ 10mm HSS, Al-TiN coated tungsten carbide
(Workpiece PMMA; poly(methy! methacrylate)
Spindle attachment |High Speed Spindle (Max. 20,000 rpm)

Iuput : resistance °

Output : voltage I A/D Board :_I

AP =

Fig. 2 Experimental setup of helical-feed drilling
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Fig. 3 Drilling force using the helical motion of ball end mills
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Fig. 4 Cutting force variations with feed rate
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Fig. 5 Cutting force variations with cutting speed
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Fig. 6 Cutting force variations with cutting speed
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Fig. 7 Cutting force variations with helical pitch
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Fig. 8 Cutting force variations with helical radius
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Fig. 10 Relationships between tool length and machined hole size
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Fig. 11 Variations of drilling characteristics by tool length
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Fig. 12 Variations of drilling accuracy by drilling methods
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Fig. 13 Variations of drilling condition by tool shapes
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using Ball End Mill
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