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Manufacturing industry tends toward high-mix low volume production in recent
years. The ratio of preparing time for machining is increasing in production lead
time. In order to shorten the preparing time. it is expected to develop a computer-—
aided process planning(CAPP) system. On the other hand, geometric dimension and
tolerance data begin to be used as product manufacturing information (PMI) in
model based definition.

The recognition of machining features has been a key technology in the development
of CAPP system. Machining feature is a characteristic shape pattern indicating a
machining operation. In previous studies, a recognition method of machining
features is proposed by dividing the removal volume into simple shapes. However,
treated PMI is limited, namely surface roughness, and the machining features focus
on only roughing operations. Furthermore, PMI is not transferred to the recognized
machining features. Therefore, in this study, machining features for finishing
are newly introduced to reflect PMI.

Operation information is usually determined by the skill of operators. Since the
standardization is not sufficient, it is difficult to stabilize the machining
quality. Though cutting conditions are inferred using case—based reasoning. it is
impossible to generate NC program using only cutting conditions. Therefore, in
this study, other operation information such as tool path pattern are also
inferred.

Additionally, there are a lot of combinations of recognized machining features.
On the other hand, it is difficult to select suitable machining process from the
candidates. Because it consumes long time to estimate the machining time by
generating tool paths in CAM software, the machining time is accurately inferred
using machine learning based on the recognized machining features.

In chapter 1, the background of computer—aided process planning is described in
terms of industry and engineering. Additionally, the objective of this study is
explained.

In chapter 2, the previous recognition methods of machining features for

computer—aided process planning are described

In chapter 3, machining features reflecting PMI are introduced. In addition to
the previously proposed machining features, dedicated machining features are
introduced to deal with a finishing operation. When a finishing operation is
required to satisfy PMI, two types of machining features are recognized
corresponding to a roughing or finishing operation, respectively.

In chapter 4, a determination method of operation parameters is described based
on case-based reasoning using the recognized machining features. It becomes
possible to widely deal with operation parameters such as not only cutting tool




and cutting conditions, but also tool approaching and retracting patterns that
are required to be input in CAM system.

In chapter 5, a selection method of machining process is proposed based on machine
learning of recognized machining features. The proposed method infers an
evaluation index such as machining time according to past machining cases of
machining features.

In chapter 6, the obtained results in the above are summarized and issues to be
solved are discussed.




