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Abstract The cyclic production lines have the first machines starved and the last machine blocked due

to the lack or the excess of empty pallets in the feedback buffer.

A workpiece in the cyclic production

lines is transported on a pallet, and the total sum of pallets in the system does not changed during the
system operation time. Therefore, the production rate of the cyclic production lines are dependent on

the total number of pallets in the system. In this paper, we suggest the performance analysis method

for the cyclic production lines with inspection machines and the optimal total number of pallets in the
system that maximizes the production rate of the system. Finally, we validate the suggested methods by

simulations.
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1_+_Z:"1+"2 5 Pz(l p])]

P1(1 pz)
L ny<S<n;+ny—1¢ of.
Proof : Available from authors upon request.
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Proof : Available from authors upon request.
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(it) ma 7t S 7| A Y 7S
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PR(p.(1,2),n1 + n2 — 1,p3,n3,5 — 1) + O(e?)
02171}4 IP’ = [})laoap3]T7
0,7‘2,7‘3 :O]To] C}'
(#i) ma7} ST 7IAYL B¢
PR(P,R,B,S) =
PR(p1,n1,p2,n2 + n3,

0:]7]}"] P = [PhP?:O]T:
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Proof : Awvailable from authors upon request.
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PR = ZF((pE(Z’Z)ap])’(ne(z7] - 1)7

=1 o
ne(Li—1) +n.(j,M)-1),S - M+2) [J(1 - )
w=j

M
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= (M = 2)(1 = pe(4, M) + O(e?) ®3)
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A7 A ne(i, j) =

Proof :

¥ 1: Simulation result 1

p1 = 0.10, p» = 0.10, ps = 0.10

r = 010, Ty = 010, r3 = 0.10

n1:3,n2:4,n3=3

S | calculation | simulation error

3 0.57317 0.59270 0.03294
4 0.63033 0.63140 0.00170
5 0.64499 0.64967 0.00720
6 0.64499 0.65403 0.01383
7 0.64499 0.65368 0.01330
8 0.64321 0.64255 | -0.00102
9 0.61991 0.61673 | -0.00516
j=1

p1 = min{ni,ny + nz — 1} =3, p2 = min{n; + ny — 1,n3} =3

A1 = max{ni,ns + n3 — 1} =6, Ay = max{n, +ny — 1,n3} =6
max{py,pa} +2 < S* <min{A;, A2} +1
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Available from authors upon request.
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izi+1, j<M
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Proof : Awailable from authors upon request.

3. Simulation
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3 2: Simulation result 2

p1 = 0.20, p; = 0.20, p3 = 0.20
ry = 0.20, 7o = 0.20, r3 = 0.20

n1=3,n2:3,n3:3

S | calculation | simulation error
3 0.34116 0.36482 0.06484
4 0.38810 0.39610 0.02020
5 0.39917 0.41333 0.03426
6 0.39917 0.41733 0.04352
7 0.39551 0.40178 0.01561
8 0.36737 0.37023 0.00773
i=1

1 = min{ny,ny + n3g — 1} =3, po = min{n; +ny — L,n3} =3

Ay =max{ni,ny +ng — 1} =5, Ay =max{n; +n2 — 1,n3} =5
max{py, p2} +2 < S* <min{A;, A} +1
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