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MAKING FOR JOB ROUTING IN A FLEXIBLE MANUFACTURING SYSTEM. THESIS ADVISOR :

PARAMES CHUTIMA, Ph.D. 285 pp. ISBN 974-638-103-2.

Routing flexibility provic;les the ability for the Fiexible Manufacturing System (FMS) to efficiently
encounter traffic problems caused by machine breakdown, excessive workload, etc. The advantages of imposing
routing flexibility can be fuily obtained by implementing competent part routing rules. In this study, Fuzzy Analytical
Hierarchy Process (FuzzyAHP) is applied to form several part routing rules. The FuzzyAHP-based part routing ruies
select the machine with highest selection index assigﬁed from the attributes of altenate rhachines: workload on
machine buffer, processing time, and the probability that the part being routed to the alternate machine can be
processed before the machine fails, By means of FuzzyAHP, the burdensome mathematical model éan be avoided
by extracting the relationship between the attributes from human experience and knowledge instead. To increase the
robustness of FuzzyAHP-based part routing rules, the relationships between the attributes are dynamically changed

according to urgency of the part being routed.

Three FuzzyAHP-based part routing rules are propos'ed. i.e.,, FuzzyAHP, FuzzyAHP-NF, and
FuzzyAHP-WINQ. These rules are compared with conventional part routing rules, i;e., WINQ, NINQ, SPT, and RAN.
The measures of performance are mean flow time, mean tardiness, mean lateness, proportion of tardy jobs, and
system utilization. For mean tardiness and system utllization, FuzzyAHP-WING performs significantly better than
othef rules (significance level = §%). FuzzyAHP-WINQ has the best average values of mean flow time and mean
_ lateness; however, they are not significantly different from those of NINQ and WINQ. Although NINQ has the best
average proportion of tardy jobs, it is not significantly different from those of FuzzyAHP-WINQ and WINQ. From the

experimental results, it can be concluded that FuzzyAHP-WINQ is the most efficient rule compared with the other

rules being tested.
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