Flexible Manufacturing System (FMS) &} 7}

A
G MY T2, ZleAE FeETL, 7leE
LAY 7laq, A4t Y, 2yuy

Devlopment of Flexible Manufacturing Systems (FMS)

by

C. H. Kahng
Technical Advisor, SAEIL Heavy Industries
Visiting Professor at KAIST

Abstract

This paper describes two FMS, which were developed by SAEIL Heavy Industries. One is
FMS for machining of circular parts, that are automobile’s axle shafts. This system

consists of 13 units, including 7 CNC machine tools.
The other is FMS for machining of non-circular parts namely casted or steel block within
size of 1.2X1.2X1.5m. This FMS consists of 8-machining centers, 1-automated

warehouse,2-unmanned Robo Trailers, and computer control room. All systems are

functioning satisfactorily and so help greately towards automation of Korean industries.

1. ME

oj2] Ax1Fefal Mechatronics 71§} Sofiware 7142
P92 A2E 4le Yol AE3 gk $=ve
o 7 NFEse) VEIMEHSIE A Bl A%
Moz dxs]l 98 B ASUEAN UY YL
B4 sl Qo

23 ASHE AL g Fd g AR T3
A3t old ANANTARUTU T2 W TE ol
Zte) AE2el o2 AT FMCEMSE o9 ¢
A W B o= wa gt

2T AEAgey s eslm gls CIM (Computer
Intcgrated Manufacturing)2] 2]de] A3ojA AYsh= O
A2 Wis) FuHD 3o

FiglolA] R wupel Zfo] Yol 19500 NCo oy
Yo 24 FAS| 7|4} CAD/CAM Robol, FMC/FMS$}
tigo] Y FA=CIMo| 1990t} #4¥ oS ¥
1evi(l] 59 AREe] BE CIMe] slasNwe] Fig2e}
ol A} 1990l 29 P v chi]

o] 3ol &4 U= uie} Fe]l CIME Computer§
oj88)e) BN AAE Conrolsle NC/IEE 38 Az

Soft

'Robo(

I

!

{

! )
%

9!

{scnsor)
1 (Declsion)] (Leam)
™y
1950 1960 1970 1980 1990 2000
Fig.l  Steps Toward to CIM

drieg PAAeE HAQ AL 44U Agy
71golol, FMCEMSE 7igg& 7ANAEA o]Zlo] 75t
g He ¥+ it

Selviete] 44 e g3t @AE HY (Tabled)
Az FR ¥ 4 gleon], A3t vastd ot ¥
Yol gl7je= sk} 2000dcof CIMe] AMY 7oz
B3 3, 447o] FMCe} FMS7E 737 A 93leE
Rl 1=



1esof- :.d

VN LI —— /7’7 ——APT  Programming

Machining .. ,, r
Center 7

Group technology
Guphics data

CAD
1960

DNC/FMS.

1970}~

™ ausK—
system

Fig.2 - Technological Developments for CIM

MM st
1890}

% Geometric modeli
AW/ Sensor =377 7% Simulation
CAD/CAM
Fue 7 /

Table.l Steps to-ward to Automation in Korea
< A T+ * L
14 |- el A3t

U8 A D2 Aol g o) 4-p
A58t x5
29 |- A5 PlAD)Y Y U YF &8
-F2|2o] Al § o] 24 RTI|A
(NC Z27)A, 9|29 W)
ALE2Yr), $EAICL ASdYs),
2227
-CAD AjAY
3 [ U5 AT AD Y 5
- ZAF1Zl B 29 R YRS
At EveE
-FMS(Flexible Manufacturing Cell)
ASESA LY, ATUEAAY
CAM Alay
A [~ S AEIBDIGDE #5
« T3V Ao
-FMS -20001A Y
24 $2HAGY) SUAR ¥
A o] 4 QAR AY Afo] |-20004 )
< gAY ALY ¢t fINZTY
-CiM

AR AT VU el P, 1988, BdTIEY

229 FMCel FMSe] 7llge FAUsk
FMC(Flcxible Manufactucing Cel)®] 7132 "Computer?|g-§
A3 ot $EA Fuo FIE AUINe=
Austel 2 At & H9Y Eexbili)d LAY
F27t }e 7A I AAdo|)”

o] FMCE o7 ATl WA AHEsla glev,
o] oA 1985'dok 1,080 Set’} 1989dof 8,100Set2
27} 4dalele] o gwle] Z71E Molw gew], O F

25-30% A-22E] kS Stepe) FMSE $1¢ Module2 A

2983 Sl v
PMse) Aol "FAAIAL A B A
2% Comrold $44002 FWs|n 3n, gHosE
Asle] AYHD = R tHesw AT Aolt
MErt MT SR FEEEAel ojnl AW W UelN
VS| A Sysemg YRS

CFuprlgel £7 FaR

AAFEL FMCY FMS7 REgE 348 yeoln gle
U, IS 2 i F oA ol 9y 7iAY
5 AEs FEA gD Y 470

ABAFIR R ol AR
I 4o U o] glm HELA Aol wlHS
dAe7) HEZIE st J1d FIUEY U FFo
g e g9 9Res gt

b AAFAY HHEH 2R T Y9 AP
°]-4 FMCUAJFMSe} 712 &9 FAE Y7 HsiM:
Y e §93 £A FER] K9E A8 AN
A7 A} o] Fojxol ¢ o2 WY

it 71 AYVEE =2 =FTY AT FuoN
FASHE Fsixign Agiddlel F4 4038 ¢ Y
Aoz >yYdof ¢ ot

AR CIM-FASLA HA4HY 4YL s FMSE
MY FTAAA A AAE Fol o7l 24T
$evet gt wyd Aot sigled Yo

2. FMS¢] &3

AEoE BRet 1Y ASARG) o 4IY A5G
Flexiblo) 2 d ¥ 5 e o3¢ Az vmstd
WA= ¢ &A% ¢ Cycleof AR4Fsh= Mass Productionof
Ayt ¥
Unit®E B-3131 9).20] Transportations} Storage System,
Clamping Pallete] 2] #ljA] A7l A2 EYAog »te]

JInterchangeable®=.3= Specific Machining

SN TR

Producicn sysiens.

find (ironsler hne |

Featurey:
* Specrhe ! . ond/or specHic machumng unils
* Menticol workpeces « Vorigus workpreces wiltwn o component ronge
* Consironed sequence * Usuotly fres component selechon
» Cyche control

Fig.3 Rigid and Flexible Production System

Figd o2 3% 7|AERY A53 AL vind
Zojck. FMSE 953] e FariAC} s g}
o8] $EAM bt AE ¢ F ARBI

= FMSo| A& Batch Sizeof o}-& Flexibility”7} E} System
o] uj3ted Fof $iAa o2 o] HelM E©HF
A% AR o= A ¢ F 315}- [ (Fig.5)



Individuol machne | Multi-machins | M/C ¢ Machine foof
Furichon Sysiem

ML INC-MLY MGC § DNC | FMS MGE » Mothinacentre

Tookeharge o o hd A ° FMS : Flexible
f

oot fronspart O|J]OoOjO|O|{@ :;‘:','"m‘"“"“’
Workprece change (o) le] el o o
Workprece 1tonsport Q (o] o o [ o
Cantrol Cata O] ovtomaron
disinbution O|lOojOje o o aulomol
Ocersting dato olo|ofe]e
collecion
Proeess menittnng O [o] (o} [ [

Fig.4 Stage in Automation of Production
A A
High
A
Teansfer
fine
Production capacity
-
Special Flexibility
system
Volume
Flexible
manudaciuring LY
systzm
Manufscturing
cell
9 Suandard and ganeat
' L machiaery J
Lo Varicty > High
Fig.5 Types of Production Systems by baich sizes
FMSZ  2}9)8}2]3 8} Workpicces] Formel njzhy] %

e R ¢ 4 U

s 9% A8 (Circular Componenis)E  7H3 8P FMS
°]Z Fig.6 = shli vy AR (Non-Circular Parts) &
7H-g3te FMSolch(Fig.T)

Fig6& AACHEN 3Jdl Zap|A dFselr Ay 87
0 24 CNC-A27)3E MC(UA) 22)3 979 Industrial
Robot® Abg2ln glen] Agol’ §4 712 DComputers)
Lincg ’:.ugopq 2 % gk

=)

Layout of » flexible menulactuting system for tircular workpicces (Machine Tool Laboratory of
RWTH~—Riein-Wenphalia Techniont High School—Aschea)

Fig.6

‘» I ‘ ? 3 ‘

15 ;

1
B 102 22
i

j My "
"N. ; .‘@ .
bz s
[ i :
- .

1 1
Mochmwng stohions M,.. .A,.u.
Intpectan station My

1. Work loading tighson
2. Centvol workpieca maqunine

Fig.7 Flexible manulacturing system for non-cireulur purts at Stuttgart
University [nstitute of Control Technotogy for Machine Tuols and Production
instailation

4

|

F

-

—

3 Looding dewce 1LO}
4 Tool getting

8. Centeat fool magotine
with 100l tronsport system

6 Cleonsing siison
7 Control cobunet

Fig.7¢ STUTTGARTHHS Z37|4 ControldF2oi4
7iuieg 210 g A o] Satione ZA PSR ot
FMsel olEe ofe] ZEelA BHY 4 o, Tl
Linc?} ©l28F o] Table2e]w| FMSy 249 FTHRE
Pyes uE4 U2 Pard RASHE AIe] P 1ol

Table.2 Comparison of FMS with Transfer Line

COMPARISON OF THE CHARACTERISTICS OF TRANSFER
LINES AND FLEXIBLE:MANUFACTURING SYSTEMS

CHARACTERISTIC TRANSFER LINE FMS
Types of parts made Ganerally few Intinite
Lot size >100 1-50
Part changing time jwdhr 1 min
Toot changs Manyal Autamatie
Adaptive controf Diffleult Available
lnvantory High Low
Production during breakdown None Partial
Efficiancy 60-70% 85%

lor capicsl Simple Dilticult

3D Table3ojAE FAe) 84Q System} FMSE Wi
T o2 AV AT w2t UM E WEL AR
4 goul, YAPL WMo UYL Yk Byl Uk
6] slod= FMS9] Exo] telsith= 712 ofRaA)
oM ¥ 4+ 9ot oPIMNE Adstrle Yok

Tablc. 3 Comparison of FMS with Conventional System
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PROCESSING TIME
*0AYS 148 a2 ” 20-30
s NUMBER OF
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