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A Machinability test on the cutting position in the ball-end milling of hemisphere

H. B. Park, S."W. Kim, D. W. Lee(ERC/NSDM, PNU), J. S. Kim(Mech. Eng. Dept., PNU)

ABSTRACT

In this paper, the test of machinability according to the cutting positions when the ball end milling of hemispheric
workpiece is carried out to find the optimum cutting position of free form surface die. Tool runout, cutting force, and
chip form are measured. The results show that the optimum cutting condition to get the constant feed per tooth is

the inclined angle of 40degree of workpiece.
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Fig. 1 Experimental set-up

Table 1 Experimental conditions
Workpiece STD11(HRC18)
Tool Ball End mill (R5, TiAIN
coated, 2 flutes)
Tool overhang 60mm
Spindle revolution 8,000rpm
Depth of cut 0.3mm
Feed per tooth 0.3mm/tooth
Stepover Imm
Environment Dry
Tool path Contour (inward direction)




Ball end mill
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-\ Ball end mill
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(b) Circular direction
Fig. 2 Cutting methods
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Fig. 3 Cutting force
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Fig. 4 Tool runout
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Fig. 6 Cutting force and tool runout
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