223 24(2): 71~80
Mokchae Konghak 24(2): 71~80. 1996

A7 o] HE SRF2EAIA ol ZEE oA

R

02

=3
F

A Study on the Reasonable Materials Handling System
of Wooden Furniture Industries™

Woo-Yang Chung™

ABSTRACT

Handling the manufacured goods is the most cost~consuming task in material handling system in
wooden furniture industries. Fully automated warehouse for cartoned goods of a furniture manu-
facturing company was analized to provide plant engineers and managers with some important infor-
mations on the utility and profitability of the automated storage and retrieval system(A3/RS).
Process-oriented simulation modeling tech-niques were used to describe the system and to propose
some alternatives to promote the efficiency of AS/RS. Simulation report could be inter- preted as
follows :

1. Warehouse for the furniture goods must be designed in accordance with reliable materiel han-
dling program and constructed with suitable equipments depending on the specification of
packed products.

2. An excess of palletized products induced the indigestion and the inefficiency of AS/RS of the
furniture industry and put this high-costly system into the shade.

3. Overcrowded AS/RS of the furniture factories could regain its mate- rial handling function by
cutting down the deposit of products into the automated warehouse. For this purpose, reduc-
ing the regular output and direct delivering the outside products to the destination should be
considered as the definite counterplan. And additional operation of conventional handy ware-
house was also expected to improve the efficiency of main AS/RS.

Keywords © AS/RS, Material handling. stacker crane, pallet, ATV, conveyor, simulation. SLAMII
model, network
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Fig. 1. Palletizing pattern for cartoned wardrobe.
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Fig. 2. Palletized material flow and throughput rate.
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Table 1. Scenarios in SLAM simulation for AS/RS of AAA company.

Scenario Stock Simulation time Production rate Capacity of AS/RS
No. (%) (days) (%) (cells)
1 90 366 100 4390
2 80 366 100 4390
3 70 366 100 4390
4 60 366 100 4390
5 80 366 90 4390
6 80 366 82 4390
7 0 31 100 8780
8 90 31 100 4390
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Table 2. Balked pallet quantity of SLAM scenarios for the AS/RS.
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No. btock Simulation time Production rate Capacity of AS/RS No.of Balked nallet

(%) (min) (%) (cells) (Max)
1 90 527.040 100 4390 13,200
2 80 527.040 100 4390 14.160
3 70 527.040 100 4390 12.970
4 60 527.040 100 4390 12,390
5 80 527.040 90 4390 7.220
6 80 527.040 82 4390 440
7 0 44 640 100 8780 1.420
8 90 44,640 100 4390 11.120

Table 3. Time in system of SLAM scenarios for the AS/RS.

Time in ststem(min’

No. Stock Simulation time  Productionrate  Capacityof AS/RS —
(%) (min) (%) (cells} Mean Max
1 90 527.040 100 4390 .318E+05 .235E+06
2 80 527,040 100 4390 .321E+05 . 245E+06
3 70 527,040 100 4390 .315E+05 . 265E+ 06
4 60 527.040 100 4390 .319E+05 .346E+06
5 80 527,040 90 4390 .322E+05 244E+06
6 80 527,040 82 4390 (280E+05 235E+06
7 0 44,640 100 8780 .266E+04 . 258E+ 06
8 A 44,640 100 4390 .339E+04 . 246E+05
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Table 4. Queue length and wait time of ATV #1 of SLAM scenarios for the AS/RS.
No Stock  Simulation time  Productionrate Capacity of AS/RS Queue length Wait time
’ (%) (min) (%) (cells) (pt) {min)

1 20 527,040 100 4390 5.838 376.46

2 80 527,040 100 4390 5.718 366.67

3 70 527,040 100 4390 5.565 360.79

4 60 527.040 100 4390 5.628 365.22

5 80 527.040 90 4390 4.472 315.95

6 80 527,040 82 4390 3.360 261.18

7 0 44,640 100 8780 48.531 322.05

8 90 44,640 100 4390 51.198 333.75

Table 5. Rack queue length and wait time of SLAM scenarios for the AS/RS.

No Stock  Simulation time  Production rate  Capacity of AS/RS Queue length Wait time
o (%) (min) (%) (cells) (pt) {min)
1 90 527.040 100 4390 420.059 10543.6
2 80 527.040 100 4390 418.658 10552.3
3 7 527,040 100 4390 406.877 10288.4
4 60 527.040 100 4390 413.946 10505.1
5 80 527.040 90 4390 413.677 10414.7
6 80 527.040 82 4390 361.739 9225.6
7 0 44,640 100 8780 339.070 832.5
8 90 44,640 100 4390 332.560 839.3
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Table 6. Crane resource statistics of SLAM scenarios for the AS/RS.

No Stock Simulation time  Productionrate Capacity of AS/RS  Utilization Available
’ (%) (min) (%) (cells)
1 90 527,040 100 4390 2.58 2.42
2 80 527,040 100 4390 2.58 2.42
3 70 527,040 100 4390 2.56 2.44
4 60 527,040 100 4390 2.56 2.44
5 80 527,040 90 4390 2.54 2.46
6 80 527,040 82 4390 2.46 2.54
7 0 44,640 100 8780 2.55 2.45
8 90 44,640 100 4390 2.55 2.45
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