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Development of a Virtual Machining System by
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ABSTRACT

In this research, we suggest a virtual machining system that can simulate cutting forces at the stage
of design. Cutting forces, here, are modeled from the machanistic model of the ball end milling. To this
end, we need undeformed chip thickness which is used for calculating chip load. It is derived from the
z-map data of a CAD model. That is, chip load is the height difference between the cutting tool
contact point and the workpiece at arbitrary position. The tool contact point is referred from the cutter
location. From the experimental verification, we can simulate machining process effectively to the slot

and the side cutting of ball end mill.
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Fig.2 Coordinate used in model
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Fig.3 Determination of Cutting Area
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(¢) Up milling (d) Down milling
Fig.4 Cutting area at tilting angle 30° ,
surface normal depth of cut 0.5em
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Fig.5 Experimental set up
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Table 2. &9 71FA A4lz=A(coolant off, surface
normal depth of cut : 0.5m)
Surface Feed per
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number | cutting |, inclination tooth
angle[degree]| [mm/tooth]
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s i down 0.05, 0.083,
si_10~18 milling 15, 30, 60 0.195
1O upward 0.05, 0.083,
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. og__an downward 0.05, 0.083,
si_28~36 cutting 15, 30, 45 0.195
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