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Machinability Evaluation with Cutting Direction in High Speed Machining
of Free Form Surface through Ball End Milling

Kyung Kyoon Kim*, Myeong Chang Kang**, Deug Woo Lee**, Jeong Suk Kim**

ABSTRACT

In recent years, there is increasing demand of esthetic design and complex function in aerospace, automobile
and die/mold industry, which brings into limelight high-precision, high-efficient machining of sculptured
surfaces. This paper deals with the establishment of the optimal tool path on free form surface in high speed
ball end milling. Ball end milling is widely used for free form surface die and mold. In this machining, the
cutting direction was changed with tool path. The cutting characteristics, such as cutting force and surface form
are varied according to the variation of cutting directions. In this paper, the optimal tool path with down

cutting in free form surface cutting is suggested.

Key Words : Tool path ("7 &), Ball end milling (B =" %), Free form surface (X}24), High speed
machining (< 7}%), Down cutting (&3 A}), Machinability evaluation(7}3-4 3 7})
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Fig. 1 Cutting direction of free-form surface

Table 1 Cutting conditions

Cutting Method | Cutting Method
(n (I

Spindle revolution 8000
(rpm)

Feed per tooth 0.15
(mm)

Pick feed 0.4
(mm)

Depg:1 lgf)’ cut 03

Tool type OSG @10-2 edge
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Fig. 2 Experimental setup
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method (1)
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Fig. 4 Comparison of tool deflection at cutting
method (II)
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Fig. 5 Comparison of cutting force at cutting
method (1)
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Fig. 6 Chip form according to cutting method (1)
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Fig. 7 Chip form according to cutting method (II)
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Fig. 8 Surface roughness with cutting method (1)
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