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Abstract TE 158764

in several industry, raw material costs can take up to 60% of the total cost of the
product. Such portion presents an opportunity for manufacturing companies to reduce
the production cost by simply using the raw materials efficiently. This paper discusses
the development of a cutting plan for threc-dimensional wooden raw material pieces.
Practical requirements, particularly those in wooden furniture industry, are addressed.
Such considerations include the use of leftover raw material pieces and parts’ color
requirements. Similar parts are packed over the cross sectional area of raw material
pieces first. Then the packing pattern along the lengih of raw material piece is
considered. The material utilization criteria is used to screen out inefficient cutting
patterns. This problem is known as three-dimensional bin packing. In order to handle
large problem sizes, the proolem is decomposed into smaller lists of raw material
available and parts required. Such decomposing strategy not only makes the solution
obtainable in reasonable time but also greatly reduces the problem size considered.
The solution approach is compared with typical bin packing protlem formulation. Case
studies is used to illustrate the performance of the system developed in terms of
computing time and material utilization. The solution approach developed can handle
large problem sizes typically found in practice in a matter of minutes. In terms of
solution' squality, the material utilization is slightly lower than that obtained from the bin
packing formulation when the problem size is small. The implementation and test run in
industry is currently underway to explore the necessary adjustment for actual use in

practice.



