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A Study on Development of Transport Device Automation
in Flexible Manufacturing System

Jang-Hyung Kim*, Ho-Young Kwak*

Summary

Flexible manufacturing system is a technology which aims at the total automation of manufacturing
system.

In this study, the automation problems of transport system are analyzed and the solution method
is suggested.

A set of software has been developed and the hardware has been constructed for the system.

The function of the software is communication between transport device and computer.

The function of the hardware is the distributor which distributed information.

The software group is developed for IBM PC with C language.

The performance of the transport device system is evaluated by using real problems. The test

results indicate the proposed transport device system is a practical and efficient system
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Table 1. Basic design of FMS
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sorts of basic type of
products decision of system the system(FMC, FMS)
processing type sorts of machine,
time number of machines
necessary decisio of automation automation tool

tool level change (ATC)
processing basic design program automation pallet

time of FMS type change (APC)
lot computer control
working time trans port

layout of transport system

transport system store system

lot
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Fig. 1. A structure of transport system.

-I75-



Ay 2ao
Table 2. Transport device
variable trans. position
trans. car object remarks
weights speed precision
parts below Roler conveyor is
: of 500kg 10 m/min + 10 m frequently used, APC
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or 5 ton 100m/min | £ 0.5 a= transport of small
car pallet or middle sized pars
parts below about Most flexible.
cart or 1 ton 40m/min T 10 aa Used for large FMS
pallet
Shuttle car with
stacker .
below - - vertical movement
parts , .
5 ton function. Especially
crane
Robot is needed
below about + 0.05 Efficient to small
sized parts and small
robot parts ! P
300kg 30m/min -1 xn occupation area.
advantage of FMC
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Fig. 2. Construction of production line.
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checking
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input signal code

I

no

end Stop

Fig. 3. Communication service program
flowchart.
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void main ()
{
char in-char, *c, *rec-ptr, sum, x, y. *d;
int i, j. fp, operation-no, station-no, idx,
tmp, col:

unsigned int sz.

clrser() :

pr-cnt = calloc (1050, sizeof (int) ) ;
sw-tbl = calloc (1050, sizeof (int)) :
id-no = calloc (1050, sizeof (int)) :
buf = calloc (7, sizeof (char)) :

send-buf = calloc (13, sizeof (char))

rec calloc (11, sizeof (char)) :

app-rec=calloc (REC-LEN+ 1, sizeof (char)) :
DATE

calloc (14sizeof (char)) :

TIME = calloc (9, sizeof (char)) :

c = calloc (6, sizeof (char)) :

d = calloc (6, sizeof (char)) :

Rate = calloc (5, sizeof (char)) :

part = calloc (5, sizeof (char)): strcpy (part,
“2l"):

grpos = farmalloc (63000L)) ;

err-pos = farcalloc (100, sizeof (int) ) :
rack-pos = farcalloc (100, sizeof (int)) :
for(sz=0: sz{63000L: sz'') grpos(sz]=
0x00:

read-font () ;
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read-font () :
init-buffer () :

init-port () :

rec(0) = 'R";

rec(10) = CR:

for(i=0: i1050: ') {
goal(i)(0) = 0
goal(il(1) = 0%

)

fp = open("EMP-TOT.DBF", O-BINARY : O-
RDONLY) :

Iseek (fp, 135L, SEEK-SET):

read(fp, ¢, 2):

c@)=" 10

end-time = atoi(c):

close (fp) :

fp=open{"STN. DBF",

RDONLY);

Iseek (fp. 322L, SEEK-SET) :

while ( ! eof (fp)) (
read(fp,c. w).:

O-BINARY : O-

station-no=atoi(c) :

read (fp,c, 2) :

operation-no=atoil(c) :

idx=station-no * INTERVAL + operation
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Iseek (fp, 19L. SEEK-CUR) ;

read (fp, c, 5)
i = atoi(c):
goallidx3(0] = i,256:
goal(idx)(1) = i%256:
Iseek (fp, 9L, SEEK-CUR) :
}
close (fp) ;

app-rec(0) = Ox20;

apprec(23) = OxlA:

getdate (& Dnow) :

itoa (Dnow. da-year, c, 10) ;

recptr=&app-rec(9);

strnepy (rec-ptr, c, 4) :

strncpy (DATE. ¢, 4) ;

strcat (DATE, “."):

rec-ptr=&app-rec(13);

itoa (Dnow. da-mon, c, 10) :

of (striem(c)==1) (
app-rec(13)= ‘0":
app-rec(14)=*c;
strcat (DATE, * ") :

}

else strncpy (rec-ptr, ¢, 2) ;

strcat (DATE, ¢) ;

strcat (DATE, °.7):

rec-ptr=&app-rec(15);

itoa (Dnow. da-day, c, 10) :

if (strlen(c) ==1) {
app-rec(15)= ‘0’
app-rec(16)=*c:
strcat (DATE, * "):

)

else strncpy (rec-ptr, ¢, 2) ;

strcat (DATE, ¢) ;

strcat (DATE, °.”)

initgraph (& GraphDriver, & GraphMode, *):
grmenuf{) :

display-cable=0;
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setcolor (YELLOW) :
houttextxy (23, 29, "00") :
frequency() ;

while (1) {
if (kbhit ) {

if ((x=getch()) ==NIL) {
y=getch():
switch(y) (
case F1 : setcolor (LBLUE):

houttextxy (25, 26, "
setfillstyle (SOLID-FILL,
CYAN):
bar (150, 100, 490, 380) :
setcolor (WHITE) :
rectangle (152, 102, 488,
378):
rectangle (154, 104, 486,
376) ;
setcolor (YELLOW) ;
houttextxy (25,7, “z A4l
I oJyE ggl-£Hlo
Aa");

setcolor (WHITE) ;

houttextxy (24,9, "2}

£slo] 4 el w0

Ay
setcolor (BLACK) :
=9
col=25:
for (i=0:ierr-index:j+=
2) |
s
if(j==22) {
col=44;
j=10:
)

if (strlen (itoa (err-pos
{i).c.10))==1 {
strepy (d, °07) ;
strcat(d, ¢) ;
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case F2:

}
else strcpy(d,c):
houttextxy (col, j, d) ;
if (strien (itoa (err-pos
(+1),c.10) ==1) {
strepy(d, “07) :
strcat(d. c) ;
}
else strcpy(d, c):
houttextxy (col+8, j,
d):
)
setcolor (YELLOW) ;
houttextxy (286, 22, “7}%
g &3] o} FI FE
A2y
getch () :
grmenu () ;
if (strlen (itoa (display-
cable,c,10))==1) {
strepy (d, “07) :
strcat (d, ¢) :
}
else strcpy(d, c):
setcolor (YELLOW) ;
houttextxy (23, 29, d) :
frequency() ;
err-index=0;
break:
setcolor (LBLUE) :
houttextxy (20, 26, "
setfillstyle (SOLID-FILL,
CYAN):
bar (150, 100, 490, 380) :
setcolor (WHITE) :
rectangle (152, 102, 488,
378) .
rectangle (154, 104, 486,
376)
setcolor (YELLOW) ;
houttextxy (25,7, "z} &

Fol WAg -2
A7)
setcolor (WHITE) :
houttextxy (24, 9, "akgl
2eje] 4 2tal Ado]
A7)
setcolor (BLACK) :
=9
col=25;
for (i=0:i{rack-index :j+
=2} {
el
if(j==22) {
col=44:
Jj=10:
)
if (strlen (itoa (rack-
pos(il,c.10)) ==1) {
strepy (d, *07):
strcat(d, c) ;
)
else strcpy(d.c):
houttextxy (col, j, d)
if (strien (itoa (rack-
pos(i+t).c. 10 ==1) {
strepy(d, *07):
strcat (d, c) .
)
else strcpy(d,c):
houttextxy (col+8, j,
d).
)
setcolor (YELLOW) ;
houttextxy (26, 22, “7} %
B3 &3] ol 7Y =
A2y
getch(}:
grmenu () ;
if (strlen (itoa (display-
cable,c.10))==1) {
strepy(d. *07)



strcat(d, c) : do { } while(!
} (inportb (LSR1) &
else strcpy{d,c): - 0x20)):
setcolor (YELLOW) ; outportb
houttextxy (23, 29, d) : (DATAL c(0)):
frequency() : }
rack-index=0: close (dbf) :
break: break:
case SF10: dbf=open default : printf (" * 77):
("REALTIME. }
DBF", O-BINARY : )
O-RDWR) . else (
Iseek (dbf, OL, SEEK if (isdigit(x) : : x==ESC) {
-SET): closegraph () :
read (dbf, c, sizeof initgraph (& GraphDriver, &
(char)): GraphMode, *) ;
do { )} while(! gremnu () :
(inportb (LSR1) & get-line-no (x)
0x20)) : frequency() :
outportb (DATAL, }
0x03) : else printf(* * 77):
ltoa (filelength (dbf), )
d, 10): )
c(0)=strlen(d) : if (ibuffer(irear-1J=="T') (beg=-1:
do { } while(! rsout (%) i)
(inportb (LSR1) & if (ibuffer(irear-1}==CR && beg) (
0x20)): while (1) { if (ibuffer(ifront)=='T")
outportb (DATAL ¢ break: else ifront++:}
y: beg=0: i=0;
for (i=0;i¢strlen(d) :i while(1) {
++) | if (rsready () {
do { } while(! buf (i) =rsin() :
(inportb (LSR1) & send-buf (i) =buf (i)
0x20)) : !
outportb }
(DATAL () else break:
) )
d(1)=0x00: irear++: ifront++;
while (! eof (dbf)) { sum=0;
read (dbf, c, for(i=1:i{=5:i++) {sum+=buf(i): buf
sizeolf (char)) : G-1)=buf(i}:)
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if sum) { error(4): rsout(:’): rsout SW-no=Cable ¥ INTERVAL+buf(1):
(0} 2} search-pos=sw-tbl(SW-no}:
else { rsout ('&") ;rsout (buf(1]) :
buf(5)="40"; manipulation () ;
send-buf(5)="10"; }
sound (100) : }
delay (150) : /% else error(2): %/
nosound () : ) /% end of while */
Cable=buf (0] }
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