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Abstract 

 
This applied research will be conducted on a machining line used to produce cases for vehicle automatic 

transmissions. This operation was chosen due to its constraint state within manufacturing process. The 

process consists of single and parallel path operations with highly automated part routing capabilities. 

Complexity of the system generates multiple factors that contribute to the performance. This research seeks 

to optimize an asynchronous manufacturing production system incorporating mixed operational cycle time 

variation. Utilizing software simulation in conjunction with algorithm strategy for part routing an actual 

optimal solution will be sought. Solution will integrate algorithm part routing, actual equipment cycle time 

variation, schedule maintenance tasks, and breakdown recovery within scenario decision analysis. The 

research goal is to discover innovative strategies for balance decision options for particular manufacturing 

events. Quantify effects of equipment cycle time variation to upstream and downstream performance. 

Discover key input factors that minimize system recovery time to baseline performance after equipment 

breakdown. Manipulate equipment preventive maintenances tasks to provide strategic deployment during 

normal production schedule that deliver the least impact to throughput. This research will quantify effects 

and discover key factors to consider for optimization of throughput. 
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