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A study on the Performance Evaluation

of Flexible Manufacturing Systems

ABSTRACT

To apply the queueing network theory in evaluating performances of flexible manufacturing

systems, it is generally assumed that the processing times are distributed exponentially.
However, in FMS, processing times are usually déterministic.
In this study the performance measures of FMS are approximated under the assumption that
processing times are usually deterministic. Multi-classes of parts and single server and
multi-server stations are considered in the model. This study also that, in the numerical
example, this approach yields better solutions than those obtained by the pure Linearizer
algorithm, when the processing times are deterministic. '
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[Table.1] processing sequence, processing time and the number of allocated pallet

AAEETFH
1 2 3
FATAH
1 A/25 B/15 A/25
2 B/15 A/30 "‘B/18
3 INS/35 INS/45 C/25
4 L/UL/7 L/UL/8 INS/35
5 L/UL/7
[Table.2] The number of machines per work station.
A% A B C INS | L/UL AGV
7] Al A & 3 2 1 1 1 2

(F3]7 [BdlAME &9 71AF ol & &7

[Table.3] utilization per unit machine

Ha drlPE ol BAET

N , PN
A SIM [MVA(DET) (%) MV A(EXP) %)
A 0.970 0.951 1.9 0.877 96
B 0.935 0916 20 0.842 9.9

C 0.992 0.939 53 0.835 158
INS 0.390 0.400 2.7 0.405 38
L/UL 0.857 0.839 21 0.775 96
AGV 1.000 0.982 18 0.902 9.8
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[Table.4] mean queue length

A Al
AAEFF SIM MVA(DET.) MVA(EXP.)

HEFh (%) : (%)

1 0.0390 0.0397 1.8 0.0372 46

2 0.0380 0.0373 1.8 0.0351 76

3 0.0400 0.0376 6.0 0.0334 16.5

ki 3.2 ) 957
MVAZ8]E AMEA 713 Zas A5H7E Fx o882 7FFATe] AFEEA HS
BT FMS 43dA o a4z 8AHoz BS w7l AA AEHe|A ol 2ASz, &
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vehtE Aael dalgn, B dAFoAs 5)4e gz A AARA ved W, 3
Ae DT, &% % 9 2 (10)& wgstzn o, £F ol&g&o] AB)A &
ZHAL A adE HoFa Yok dF:AW FAFAolgE AGVEY ASoe F 7
FAHE gg ZEY ols [E3JAA & 4 AFol AGVY el&&o] 19 gol 7H7HE heavy
utilization®] 232 AFF Hojr}

“9d MY APA C, INS, L/ULAA s tizigide] Holrt AFEEd A 2o 33
9 AR ¢ L A213)A 2 (1A oc 2 AAFHE AT YA ezx 44 &9 JEE
th thA] ZElE W, THE e AolZ A% Aeolzl & 4 Utk

[E5]) 2 [E6]L FUE=HE e AGV A A A H(sojourn tim)& BojF1 Yt

[Table.5] throughput per job class

93 SIM MVA(DET) | MVA(EXP)
A 1.77 1.90 3.64
B 1.43 1.68 315
C 2.39 2.25 3.8
INS 0.32 0.37 0.67
L/UL 429 407 5.27
AGV 4.77 4.75 4.68

[Table.6] AGV sojourn time per job class

AAEFF SIM MVA(DET.) [(;2)' MVA(EXP.) I(OA;O)I
1554 16.80 9.52 1762 14.86

2 15.46 16.90 9.31 1810 17.08

3 1585 16.97 7.70 1813 14.38
HT 3.68 . 1544
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