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A Study on a Smart Factory Layout Design Based on TOC-DBR
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This study presents a plant concept design for a smart factory which is mainly targeted to machine airplane parts.
The plant layout is based on the TOC-DBR approach together with autonomous distributed factory control
considered, while discrete event simulation is also performed in order to validate its layout. The resulting layout
and its procedure turn out to be quite a useful guideline in realizing those smart factories especially for
machining-oriented manufacturing industries.
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2.2 TOC-DBR
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Figure 1. Wing-Ribs and Machining Processes
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Table 1. Process table of FAB
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_ Ta.lrge.t . Machine Target .
Process Process Description Utilization Shift Quantity tact Flme Transportation
(%) (min)

Automatic materials storage Storing raw material 1 1 20 auto crane
5-axis Setup loading & unloading of part 3 4 60 auto crane
FMS Machine 5-axis machining 90 3 9 90 RGV

Deburr deburring 80 2 1 45 LGV/RGV
FPI fluorescent penetrant inspection 80 2 1 45 auto crane
CMM geometry measuring 80 2 2 45 LGV
T™MM thickness measuring 80 2 1 45 LGV
Outlet part shipped out 1 1 20 LGV
DRUM DRUM

Constraint Non-constraint
Sorofororory
!.‘_F_{OPE',"’

CB : constraint Buffer
SB : Shipping Buffer

(a) General layout by TOC-DBR

Constraint Non-constraint
(1 )H(2) (3 )4 (5 )>ou

®__ ROPE
T CB: constraint Buffer
SB : Shipping Buffer
PB : Protective Buffer

’

(b) Proposed layout in this study

Figure 2. Buffers in DBR
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Table 2. Results of Basic Model Simulation

5-axis in .
Process Deburr FPI Inspection
FMS
Shift 3 2 2 2
Utilization(%) 94.6 66.6 50.1 58.8
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Atk 7hE R A Y eEFH 2R
FAY dA A AP E +Fol 75 %
Al F7 W F Ao o 3t
& EAE BoEof AEG o]l A T/} | oFu 3 <l
AAA B A5 29X 9 A 32709 AR B

_E
S
rr
2 xmg

B5YL MRS o] 202 BE e} Solshl P
3, Fshiel F9) Aolol 240 002 £HsIE
ERARS 292000 950 30 719 945 S A
% =2 AR,

rel

o

[«3
)
)

Table 3. Simulation Results for the Layout Design

Process | Shift Result of evaluation
Automatic = Automatic materials storage
materials - (conveyor, auto stacker)
storage = Inventory operation : 1~2days in buffer
5-axis in 3 |=5-axis high speed machine : 9ea
FMS Shift | = Setup 120 min./part
Inspection * CMM 2set, TMM Iset
= 45min./part
5 = Machine run 40min.
Deburr Shift = Setup table 2place(reduction of setup time),
Manual work 20min.
FPI = Auto crane 2set operations, buffer 8ea
* FPI dry tank 30min.
= Lead time : Average 4days
Result of (Raw materials storage lday+In process 3days)
Analysis = 5-axis utilization : 94.6%(1day = 24.0hr)
Target : 90%
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Buffer: 32ea
In stock : 1 ~ 2day
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Machining
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L/

Protective

buffer

Buffer : 14ea
9ea(l Shift output)

+ Sea (Space buffer)

Nonzconstraint§l'*

operation
Inspection
area

v
Outlet
buffer

Buffer : 5ea
outlet conveyor

Figure 6. Buffers Resulted from the Simulation
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Figure 7. Comparison of the Actual Production and Simulation
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