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A study on the improvement of sculptured surface topography in milling operation

by using tertiary motion attachment
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ABSTRACT

The applicability of a new method, termed
the  whirling motion concept, for the
improvement of the surface finish in milling
three-dimensional sculptured surfaces has been
investigated. A method for implementing this
concept on conventional NC machines that
utilize a suitably configured attachment has been
proposed. The tool path equation for the
ball-end milling process, based on the
Surface-Shaping System, has been obtained. Both
results of the computer simulation and the
experiment verified the proposed approach.
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Fig. 1 Schematics of the Whirling Motion
Concept
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Fig. 2 Coordinate Systems and General Cutting
Path of the Surface-Shaping System
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Fig. 3 Cutter Geometry of a Ball End Mill
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Fig. 4 Flowchart of the Surface-Shaping Model e
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Table 1 Working Conditions

No. of Flutes 2 Cutting Speed | 860rpm

Feedrate 47.625mm |Cutter Radius [3.175mm
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Fig. 7 Experimental Setup
(a) Overall View
(b) Kinematics of the Attachment
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Fig. 8 3-D Surface Machined Without and With
Whirling Motion
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