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(B3R ST OB (100 words)

There is always strong impetus to shorten the manulacturing lead-time of mechanical
products. Iligh efficiency by using multi-axis and multi-tasking machine lools has
been attracted attention Lo deliver in the [ield of machining. There arc a lot of
different kinds of multi—axis and multi-tasking machine tool structures that have

both Tunction of turning and wmilling. Therclore, the machining operalions arc
generally complicated, and it takes a great deal of time and labor to generate NC
programs. ln order Lo reduce the preparatory time, computer aided process planning
(CAPP) system is required Lo automatically determine machining process parameters
such as machining scquence, cutling tool, cutling conditions and so on. This study
aims al development of a CAPP system Por multi-axis and multi-tasking machining

First, the engineering background, the problem and the importance of this rescarch
are described.

Second, in order to consider complex target shapes ol praciical mechanical parts
special shapes such as chamler part and {reelorm sur{ace are approximated Lo remove
them, and machining [ealures are recognized by simplifying machining primitives such
as bended groove or taper shape. The machining primitive is restored to original
complex shape Tor CAM softwarc.

Third, [cature recognition method for complex shapes is wmodified Lo adapt
multi-axis and multi-tasking machine tools. Tt is conlirmed that the proposed leature
recogni Lion method is useful by recognizing machining [catures assuming some machine
tool machining, and by machining cxperiment.

FFourth, a leature recognition method is proposed for multi-tasking machine tools
having two confronting spindles and a turret to deal with the complicated machining
operalions. Chucking swilch ol a workpicce between two conlronting turning spindles
is introduced Lo realize 6-lace machining of complex target shapes. A workpiece shape
and a target shape are divided into tow domains related Lo the main turning spindic
side and the sub turning spindle side, respectively. Then, machining [eatures arce
recognized [rom cach domain according to the assumed spindle side. Morcover, parallel
machining by using plural functions of turning and milling is achicved by recognizing
machining features that are simultancously machined by the same machining method.

Filth, machining primitives having design common design information are combined
as one machining primitive and the design informalion is inherited {rom the target
shape to the combined machining primitive. Then, the same machining sequence is
allocated to some machining primitives that the same design information is added.

Sixth, il is summarized that somc usclul results indicated by above studies






