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Abstract: Recently modeling and analysis of product quality propagation in multi-stage
manufacturing systems has received lots of attention. However, most existing results are
focused on steady state performance, while transient analysis of system quality remains
largely unexplored. When product changeover or scheduled maintenance happens, the system
quality may undergo transients, which describe the system quality behavior before
approaching the steady state at targeted levels of quality and cost. It is of practical importance
to comprehensively investigate the quality performance especially during transients in order to
reduce quality loss'and improve product quality. In this paper, a Markov model is developed
to address quality propagation in a two-stage manufacturing system with remote quality
information feedback during transients. Based on the proposed mathematical model,
analytical ‘formulas for evaluating transient quality performance including the real-time
product quality, settling time, and quality loss due to transients, are derived. In addition, the
monotonicity properties of critical transient system characteristics and quality performance
metrics are explored. The proposed method is validated with numerical data and real-world
data, and the results demonstrate the effectiveness for transient quality analysis in two-stage
manufacturing systems.
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