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Problem statement
The modelling of a distributed manufacturing system for an Australian designed lightweight body structure is necessary to analyse profitability, efficiency, and sensitivity to materials availability and price shocks of the overall project.
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Background
Traditional automotive body structures have been built in a centralised fashion where many components, sub-assemblies, and assemblies, are made and assembled in a single location.  Generally this has occurred due to the high infrastructure costs associated with complex manufacturing processes.  The visionary project for lightweight automotive structures will develop a low cost body structure that can be manufactured in a production volume independent way.  A distributed manufacturing system is envisaged as alternative system that could provide a new method of assembling body structures and engender more local customisation of the end vehicle.
This manufacturing system has to be verified before the body structure is commercialised.  Therefore, models of potential distributed manufacturing systems need to be developed and tested to determine the efficacy of these set-ups.  The models have to take into account many aspects of the supply chain: information flow, infrastructure costs, cycle times, distribution times, and potential shocks to the whole or part of the chain (strikes, material unavailability, price movements).
Methodology 
Multi-agent systems in conjunction with discrete event simulations (DES) have been used to model supply chain and manufacturing systems for some time.  Agents enable local control over events, while DES provides a “real world” environment to build and test systems.  DES systems are incredibly computationally intensive, and the use of VPAC’s resources will be necessary to investigate a broad range of distributed systems.
Simple models would initially be built to investigate generic distributed manufacturing systems.  Generic component creation and assembly processes will be assumed to develop a basic understanding of distributed manufacturing.  Simple control algorithms that mimic current behaviour of Small to Medium sized Enterprises (SMEs) will model each manufacturer.  

While the design of the main project is being developed, this project will investigate the topology or connectedness of the generic distributed manufacturing components.  This will develop a greater understanding of the mechanics of the distributed manufacturing systems.

As the visionary project progresses more of the information need will become known, such as: the types of manufacturing processes used; the cycle times; and the scrap rates.  More detailed multi-agent systems can then be created to investigate potential manufacturing options.  The major two questions to be answered are the profitability and efficiency of centralised versus distributed models of manufacture.
Timeline
Start: ASAP, duration: 3 years
Relationship of research project to visionary project aims, and to other student research projects within the visionary project.

This project is heavily dependent on the main section of the visionary project to provide information regarding the types of manufacturing processes involved in the body design.  The project will then be able to provide basic information about the efficacy of distributed manufacturing systems and the commercialisation of the body structure.
List of any requirements for resources external to current capability of the research partners, including information, access and equipment.  

Detailed manufacturing costs, cycle times, and scrap rates.
