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A Study on Optimized Layout Design of FAS Line Through
Production Flow Analysis
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Abstract

Many mid-sized companies in Korean automotive industry have attempted to solve the lack of human
power, to control the quality of components, to improve the production rate, and to innovate the
manufacturing line. The goals of this study are to analyze the production rate of an automotive
component manufacturing line using simulation software, to construct a Flexible Automation
Subassembly (FAS) system and to suggest an optimized layout design using FAS line. In this research,
the simulation model for manufacturing line was developed and used the realistic data (production
planning, component type, working order, process time, queue time, line rules, etc) of a medium sized
company in Korean automotive industry. To complete this research, a simulation software 'ARENA' was
used.
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Fig. 1 Production system layout ( parts process——» )

=4

gy olHd st PAES I AT

Rk ootz A g so Wee sHE A
WEE WEoR olojA ZAAlH kARl YAl
b w8 W] S48 9dsiy Aako]l =<t
&k agoeR o7 weld 2zistelA
22 Qb ARl AARS FA A Al
woll 53 Aitsiorst A Aus fAs=
5 AL A=RE FEstolofdi
= AT olE A AsA B S AA
o] AA At 2]l Tl dF-E hFeR shof
T4 A REAoz AgddE 2xy g9
(FAS Line)®] ++5< AlQtstar Ak -5 A4t
lE ew 71E A A=Fe] A5FH Al
BeolAdS Fok] wAHS defsta 49 o
S FuAgth o] F Fokol 7€ #hele] EA
e Adsta A4 a8S SdstshiA A
& FEAF
2. @ AAA=E AJEE oA
2.1 A& A 8 A B E
2 ATelM Wdem sk Asak B Al
Zels g 4 AL Fig 1ol4 AA

2N oo
o W oo

of = o

ATk A 552 FFE5(Cup, Disk Plate, Cup
Support ; Al, Bl, C1)2] UAA7} & Zdo] =
g Addr)A2, B2, €2)° 9d] 22+ 7haE
Cup¥} Cup Support= =3 3Z#=7](A3, A4, AS,
C3, C4, C5°l <&l 32k FFES ol FaL AA
7H8(A6, Co)oll o3l 7 B Tl & W
0. =3 2y HurE Disk Plate(B2)E &9
| B9 Cup(Co)t ~EE5 ] 9s] x=HA
2FEE A g8 =H¥ Cup(B2+C6)S w
o] &% Cup Support(A6)S} o= &5 o] o]
oz Ags ol E AfoA digoz 3t
Fig. 2%}
S |Al9} ~FEE
A7171 4L ooka &R 714 o8 74 TAE Ads
ARRIO 2 AAISEL 7hE VI AZEE AiEE F

HEe] FHE EAISHAL v

N
k)
A
(o]

Mo

22 AlEHA =4
AlEdeld 8 Al nHEHE AA

=1L o
=3 2
2.1 B Aol AAlstaasks Ak A
2F BE2 243 VheE HRE skl gl

weEba 71AE 24413 Abgo] Thsatn Jg At
P gAIZE B2 4A7ton 5 48A1%ke]
ol 7hsalm 1 9le] Atele gl heat
ct.

212 Algdoldel AHgE dHolE T AN

1071



2004

Component A Con:lponent B Component C BEx o= dzr ... >
| (C:::i iuz:%ft) B "5':\';13?;) | M‘ifeué’én | o [ %’—%2}2}4
| Cutting Press (A2) | | Cutting Press (B2) ‘ ‘ Culting Press (C2) |
!
! !
} '
b
/

Spot Welder
(B2+C6)

Disk Plate &7}

Depart ¢
( Complete)
Spot Welder

Fig. 2 Process flowchart

T

v @A AREEI e AA AT THEEkE Al
e A 2FAAE M FAsEeler

dlole ] AlEde Ade 714
gHslt F% A9 ofa &
EfJoll thal 5007H¢] HolE =
AT EQ O Input AnalyzeE ©]83le] o2 7}
A el Bgo] H8AIA RS Table 12
2] o83 TS ofe] FEUETT disiA
Chi-square A% A4S Adsh dyjelry. 1 4
7} norm(54,1.4)7} Square error’} 7} A f-9
TE 99%toll A A ¢ JJOoEZ Betadt i

= 9 Agsitta & 4 9o Gamma T Fig. 3 Manufacturing plant process and
F-Agsirta gt 4 Qo production completion flow

02 A=Y € ol dEiME sdg W
We Agaqr. 7 ool AN AR, gx 20 S0 Table 20 et 9l
2ol A7 aEla AR bE FE B3 po A7 ~FL&HY oka &5 AL ZPAre}
Aol ST B A A e B AR o]g 7141 #A 2t ZF FFAIE A A S
o] AA AT Ee, s} BEo] AW 1o = SAT Ax 2FE84 #AY A 7IAY 7

AlZHS- NORM(1.234, 0.0234)0]t}. o]= HA °F 5

Table 1. The results of fitness test %o 2] F gREo] AR A HF 2
it B . Square o] TSt 1 o 28%ES o 4 r) BT o7 8H Fe A
1stribution Xpression .. \%

pre Bl statisties | ° T4 71A 9] B2 A7+ NORM(15.893, 0.1547).0. 54
Normal | norm(54,1.4) |0.000522| 11| 2.83 | >0.99 Z1A12] v 715 A|7FY] H|Fo] g =SS o
49.1+9.94+Bet
Beta - 7358)6 0.000845| 11| 5.35 | >0.90 T A
1914 Gamm(0 273 AE B, AW 1, A EQ AR
Gamma 165.10.6) 0.002594| 10| 22.9 | >0.01 Sowm olst Au| 7= Al7ke] K Ao} A=
9 8l T AlRtel] XF HA @A



2004

Table 2. Processing data for current line

T 4 AzE A= AIZE
Bending Press (C3) NORM(18.1,0.7) 1.2
Bending Press (C4) NORM(18.5,0.5) 1.2
Bending Press (C5) NORM(19.1,1.2) 1.2
Punching Press (C6) NORM(18.3,0.8) 2.0
Bending Press (A3) NORM(18.1,0.6) 1.2
Bending Press (A4) NORM(19.0,0.8) 1.2
Bending Press (A5) NORM(18.7,1.0) 1.2
Punching Press (A6) NORM(18.2,1.1) 2.0

Spot Welder NORM(5.0,0.7) 2.3
Arc Welder NORM(26.4,0.35) 2.2

Table 3. Simulation results for current line
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Table 4. Processing data for improved FAS line

Table 5. Simulation results for improved FAS line

=4 A Azt A2 AIZE T4 Vg |FBAdzlg | Hd g5
Bending Press (C3) NORM(18.1,0.7) 1.2 Bending Press (C3) 0.98944 0.26816 1
Bending Press (C4) NORM(18.3,0.8) 1.2 Bending Press (C4) 0.98404 1.8682 3
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