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DEVELOPMENTS OF OPERATIONS DESIGN SYSTEM FOR TURNING

Kazuyuki Kikuchi, Hisao Kurokawa
and Masahiro Oikawa

Abstract

Hitherto a number of N-C automatic programming systems has been brought in the industry, most of
which are characterized as system aiding man to produce N-C tape. It is unsatisfactory that this kind of
systems requires operator a fairly professional knowledge of machining.

The paper presents an establishment of the operations design systems applied to turning operation. The
system starts with taking a minimum set of simple input of the finished part and work shape and also the
material cut in the specified form which would be provided from a consistent automatic machine design
system and then determined cutting conditions, cut sequence, tools selection and desirable clamping condition
optimized by the max. productivity criterion and finally outputs the total tool path with collision check, that
1s, cutter location data.

The software of the system was successfully constructed as an integrated form of modular subsystems
such as ;

(1) the geometric processor for part and blank

(2) the subroutine of clamping conditions

(3) the subroutine determining cutting area

(4) the subroutine selecting tools adoptable

(5) the subroutine determining cutting conditions
(6) the subroutine determining cut sequence

(7) the subroutine composing total tool path

(8) the subroutine of collision check.

The essential processings of geometric informations from blank to total tool path flow as follows ; (1)
dividing the blank into small areas which have an elemental shape and (2) to those areas the modular tool path
patterns are generated and then (3) among of an considerably large number of acceptable ways of cut sequ-
ence, the heuristically best way yielding min. cutting time is selected by means of graph theory.

The several examples of turning problem were carried out and the results were satisfactorily displayed on
the X-Y plotter.
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