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Ok-Keun Shin '

ABSTRACT

In this paper, we propose a discrete model of conveyor systems, which is frequently used in flexible manufac-
turing systems to transfer work-in-process (WIP) between manipulators. In the cases where the time required for
translerring WIP's between manipulators are greater than that of manufacturing itself, as in many flexible
assembly lines, the quantitative model of the transfer system is needed to analyze the behavior and productivity
of the whole manufacturing system. The proposed model is based upon the assumptions that the length of any
unit conveyor component is integer multiple of the length of a pallet and that the transferring speed of the con-
veyor is constant. Under these assumptions, the observation moments and the length of the conveyor can be
quantized. Hence, the state of a conveyor can be represented by two kinds of Boolean variables: onc representing
the presence of a pallet on each quantized conveyor length and the other representing the mobility of this pailet.
The whole conveyor system can be modelled as a network composed of branches and knots based on these two

-Boolean variables. The proposed modelling method was tested with various conveyor system configurations and

showed that the model can be adopted successfully for the simutation of transfer systems and of the piloting of
manufacturing processes.
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F719 93 branch®] ] E X4 Eq(10)7 Eq12)4]

Ztele 29 branche] i $ F Y3 branche] 44
¢l X7 M2 BE7] ot 74 R 9
£ A A 7}A 9] T-intersectiono] T35t zgle
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(29 8)ofl Holx= ACE F72°] 948 branche} &
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P i (k+1)=Pg;  (k)* Vg, (k) + Pc (k) ¢ Vg, (k) Eq(17)
Vi (k) =P (k) « Ug; (k) + [Pg, (k) + Vsi.1(k)] Eq(18)
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P (k+1) =Pg 1 (k) * V5 1 (k)" + P (k) * Vs, (k) Eq(19)
Vsz (k) =P (k) + Ugy (k) = [Pss, 1 ()" + Vs, ; (k)] Eq(20)
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{&
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= : H-L
[ =
T
- L/"'"_-'__ “/i+2(k)
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(T3 9) D flip-lop2} 2= HO|EE 0l RE A[Ea|0|M2 of
(Fig. 9) Simulation by D flip-flop and gates
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o w2} corner, T-intersection & crossroad = A A Are Z0s] A ole] loopst A 7] 2HE
2@ rEdolez THE ZPeleln, ALY B
2. Ztz}e] branchE BWHES ZHo|g e 779 gold 71 & A2 fdEn B g9y dud
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(Fig. 10) A Simulation of a Double-Loop Conveyor System
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