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Evaluation on Shape Machining of Dies and Molds in
High speed Machining using Ball-End Milling
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ABSTRACT

Due to the recent growth of die/mold machining industry, demands for the high-precision
and the high—quality of die product are increasing rapidly. Free surfaces of die/mold are often
manufactured using the ball-end milling process. It is difficult to find the cutting condition of
the ball-end milling process due to the complicated cutting geometries of die/mold. This
paper investigates the characteristcs of free form machining for the various tool paths on

inclined surface.
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VD : Vertical down
VU : Vertical up

HD : Horizontal down
HU : Horizontal up

— Feed ( x direction)

Fig. 2 Experimental set-up

Table 1 Experimental conditions

HP-4M (HRc28)
Workpiece 15° 30" , 45°
Inclined
Spindle revolution 8000
(rpm)
PFeed rate
(onm/min) 3200
Feed per tooth 0.2
{mm/tooth) )
depth of cut (mm) 0.2 0.4
Pick feed (mm) 04 04
Horizontal downward,
Horizontal upward
Tool path Vertical downward,
Vertical upward
@10 AlTicN
Tool (Tool over hang
50mm)
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Fig. 3 Comparison of thickness of the chip

according to the tool path
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Fig. 4 cutting force signal of feed direction
according to the tool path (depth=
0.2mm, 15° incline)
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Fig. 5 cutting force of tool path according
to inclined plane (depth=0.4mm, pick
feed=0.4mm)
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Fig. 6 Characteristics of the surface profile

inclined
according to tool path(depth=0.2mm)
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Fig. 7 Characteristics of surface roughness
according to tool path (depth=0.4m m)
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Fig. 8 Comparison of surface roughness
according to tool path
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