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Abstract:

The aim of this research is to build and develop an algorithm to design and

implement free-form surfaces. The interior data of the designed surfaces
will be invested to generate tool path for machining these surfaces.

The developed algorithm proposes to divide the curved surface to mult
| linear segments, and the number of these segments depends on the desired
F surface accuracy.

: In the core of the developed algorithm Bezier technique have been used to
generate the interior data of the designed surfaces.

; The proposed algorithm have been extended to design complex surfaces by
E joining several surface patches with different parametric continuity and this
make the proposed algorithm suitable to design high order surfaces,

The developed algorithm contains the following subroutine,

* Forward step determination with respect to desired tolerance of the
surface.

¢ Side step determination with respect to allowable scallop height.

* Determination of proper interpolation function for machining

proceture,

» Cutter location points calculation using offset cutter contact,

cutting tool and machined surface.

* Tool path generation and part program preparation.

The proposed algorithm have been used to design several complex
surfaces then the designed data have been invested for machining six 3D
surfaces using CNC vertical milling machin;e ( Bridgeport). The interior
data have been transmitted to the CNC controller via the serial port (RS
232), the proposed algorithm proved a good success through all the steps.

’ ® Determination of optimum cutter radius to prevent gouging between
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