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Abstract

This thesis describes a research project in which a generative computer aided process
planning (CAPP) system, termed a coding scheme based generative CAPP expert
system(CSB-GCAPPES), for machining prismatic components is developed. The research
project is based on the principle that GT coding schemes can become the component’s
design representations, and that expert system technology can map the knowledge base
required by a generative CAPP system. The CSB-GCAPPES aims to help the process
planner produce quicker and more consistent process plans which will also optimise the

machining process.

A new GT coding scheme based on existing GT classification coding schemes components
has been developed in this research project which characterises engineering drawings of
prismatic components. It has a hybrid code structure (monocodes and polycodes) and
describes the component's design and manufacturing information. The monocodes represents
the component's overall shape, maximum size and material while the polycodes represents
the machined shapes such as plane surfaces, holes and slots and their attributes such as
dimensions, tolerances, surface finishes and orientation. A code generated by the new coding
scheme has enough design and manufacturing information to complete the process planning

activity.

Using an expert system building tool, the CSB-GCAPPES is designed to generate a new GT
code automatically, and capture and maintain the manufacturing knowledge of process
planners for machining prismatic components. It is a rule-based program that recognises the
new GT code and creates a process plan which lists all operations, sequences, machines,
cutting tools and cutting conditions such as cutting speed, feed rate and depth of cut. The
prototype system has demonstrated the feasibility of both the new GT coding scheme and the

expert system approach for process planning in prismatic components manufacturing.
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