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ABSTRACT





We describe the application of simulation and statistical analyses to the process improvement of a paint shop within a heavy manufacturing plant.  The explicit objectives of this study were the evaluation of throughput relative to loading time, unloading time, and shift patterns, the number of carriers required to maximize this throughput, and the number of operators in the unload zone required to maximize this throughput.  Results obtained from this study enabled production engineers and their managers to assure achievement of target throughput and minimize the collective cost of work-in-process plus labor costs for operators in the unload zone.





1  INTRODUCTION





Material handling, the art and science of moving, storing, protecting, and controlling material between value-adding operations, is one of the most complex, yet economically important, functions within a manufacturing system (Tompkins et al. 1996).  Simulation, a powerful technique for analyzing complex systems with interacting components, has a well-deserved and long-term reputation for success in suggesting improvements to manufacturing systems (Clark 1996).  The flexibility of simulation permits its application to a wide variety of manufacturing problems, such as capacity planning, machine and personnel scheduling, inventory control, and job routing (Martinich 1997).  Specifically, examples of simulation applications to material handling abound in the literature, such optimization of operating policies for an automated material handling system (Dallari et al. 1996), evaluation of a distribution center tow-line material handling system (Bakst, Hoffner, and Jacoby 1996), configuration of a material delivery system with dolly trains (Jeyabalan and Otto 1992), and development of dispatching rules for multiple-vehicle automatic guided vehicle [AGV] systems (Lee 1996).


In the study described here, production managers wished to meet target throughput of a paint shop in which material handling was performed by a power and free line.  Specifically, these managers wished to determine the minimal number of carriers and number of operators in the unload zone required to assure achi
