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Combinatorial Part Sequéncing and Tool Replacement
Based Reliability byH euristic Algorithms

F. Kolahan; A. Sharifinya

ABSTRACT

In this paper, a multi-objective optimization problem in a single machine for simultaneous part
sequencing and tool replacement schedule, with respect to tool reliability and sequence—dependent set up
times, has been addressed. The main objectives include determining optimal part sequence, tool selection
for operations, tool replacement schedule, and number of spares for each tool type, in such a way that
total expected production cost is minimized. Considering the defective cost by using tool reliability
instead of tool life, processing operations with tool alternatives and tool loading by considering the
limited tool magazine capacity, are the main originalities of this research.

Since the problem under consideration is NP-hard, we propose a Simulated Annealing and Tabu
Search heuristic algorithms to, simultaneously, provide part sequencing, tool replacement intervals and
number of spare tools required. The proposed algorithms are examined and the results are compared by
solving a real-sized example problem. The computational results demonstrate the effectiveness of these
methods towards solving large-sized, multi-objective planning problems.

KEYWORDS
Part sequence, Tool replacement, Reliability, Simulated annealing, Tabu search
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