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Performance Analysis of the Flexible Manufacturing System According
to the Strategy of Material Handling System Using Moment Generating
Function Based Approach
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ABSTRACT

This paper is focused on the formulation of explicit closed-form functions describing the performance measures of the
general flexible manufacturing system (FMS) according to the strategy of material handling system (MHS). The performance
measures such as the production rate, the production lead-time and the utilization rate of the general FMS are expressed,
respectively, as the explicit closed-form functions of the part processing time, the service rate of the material handling system
(MHS) and the number of machine tools in the FMS. For this, the general FMS is presented as a generalized stochastic Petri
net model, then, the moment generating function (MGF) based approach is applied to obtain the steady-state probability
formulation. Based on the steady-state formulation, the explicit closed-form functions for performance measures of the general
FMS can be obtained. Finally, the analytical results are compared with the Petri net simulation results to verify the validity of
the suggested method. The paper is of significance in the sense that it provides a comprehensive formula for performance
measures of the FMS even to the industry engineers and academic researchers who have no background on Markov chain
analysis method or Petri-net modeling.
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Fig.3 Equivalent signal flow graph in Case I (C=3)
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Fig.5 Equivalent signal flow graph in Case II [C = 3]
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(b) Utilization of Machine Tool /Case 1I]
Fig.7 Comparison of Utilization of Machine Tool

(b) Utilization of MHS [Case II]
Fig.8 Comparison of Utilization of MHS
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