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A Study on 8- Axis Servo Sync Control method and

Impiementation Using PLC Position Control Module
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ABSTRACT

The systematic function of the PLC (Programmable -
Logic Controller) has been enhanced immensely due to the
various special modules that consist of the conventional
I/0 control contents plus speclial functions, which
enables the flexible application to highly advanced
systems. Position control module is one of the various PLC
special wodule. In this paper we proposed new
synchronized operating wmethod and implemented 8 - axis
servo control systes.
verified througth experimental results and it will be
possible to expand 32 - axis servo control system by RS -

485 commmication spec.

1. NB

Sequence Control 9 HXI7I2 OQREE PLC
(Programmable Logic Controller)=gZXIEslof AN 21E
9] chEBt ON/OFF 0] SEQUENCE CONTROL OflAl HiojL} ,
32 AFxSsie AP0l CIN Y s 1o FEo| FEAXA
UEIUD YUSoF w2t , J=3HH SYSTEN of KO8t HBE 4
U & 71E=2] 1/0 CONTROL MODULE Of ¥ O] |43t I8 4
#@e 4 Y YD A MODULE ZH 1 SYSTEMH IS &
Ao, 28 1 OME CIM RSP0l YojAel PLC YA
& 20|32 Uch AT R4 MODULE ! 91X MODULE 2
OIENE MAY 5= OSAHAM #R HRIZ2 e MFE
R0l B FXAIE 2AG Byoz 81 Yy, fogue
XA W MODULE & oS50 A 2{of A8t SERVO MOTOR §
E212% (Synchronous Operating) Al7[7] $it Wy & et}
8 B =20M NAlst2x #coh. £ =RoME HXAY
MODULE LI%tOf RS - 485 B4 Jli=S Jisto] WH2lof A&
€ Sservo HSJletel E7128 U HISR® ( Synchronous
Protage Operating ) ¢S 0|2 8t 326._1 SERVO HS 7|

7N g4, 29 JIslS 8 Jo| FAMIS Al¥HES =Sl &
O|21X} piCh.
oF E—
A9 wal o e, ]
s E&aau?i? " | %t 2% nost comuree |
A
gg N BOSY COMPUTER
P
ELRE.1/]
¥
CELL #e
® ‘
STaTION gt [’i@ Ll m«xmm [ PRoces: klu(‘ﬂmlm[ PROCESS CONTROLLEK
1F i
e |50 mmm _____ yor) rssusoaJ
WAN ( Wire Area Network )}
LAN ( Loca! Aren Network )
221, FA SYSTEM o] PLC X

The validity of proposed method is

S R&D CENTER

=
[

2. &=

2.1 PLCE O[B! MULTI - AXIS SYNC SERVO CONTROL METHOD
PLC B o|B8iol |20l $HXIE ci4:0] SErvOo MBI B
Ji2d8 FEs| AMME HA olAst U Wiem INY
& Ak,
1. PLC RACK 2} RACK AlO|® B4 CaBLE & o0]88to]
olgdsia, chol HAIESE MODULE & H&tio] RESH= WA
2 HE el ST Wyolxiet 54 cABLE o LOIAE (

GLOBAL PLC GM1 : 100M / RACK ) 2t 1/F MODULE o] %3t 12j1
ciyst 24 qHHo o2 o] MEL. P2 272 of HY
ct.

11. PLC ©] RACK 2} RACK Aol BLAIEE MDULER OIS
sto] iFsta o4 HAIZEA MOULE § XAstel XS
Wioz Rttt W 22, 471 9 Wao vlso] 4K
flelol YRS HODULE 2t2] Y&ol Jteeixiel , FE 7|
o cyst 2H Wt oo

mac. A2 I8 3 o 2o,

471 wyol oiet 2de ENFERE ol AL

1. PLC PROGRAM O &%},
2. H%et 2171 ofROIX[X| OH.
3. oA ST - ANY.

B =RoAE A7I0 Y2 BERAUE HLY 4 Us B
X wotozu HAHA MODULE LEO MILTI - DROP of Jila]
Ol RS - 485 7B & W7t 80| , MASTER AXIS U SLAVE AXIS 2
MBE 2A2te WENES SANE U MASTER 2 HFE AXIS
o £ Mol o/t 2ol JHshE ®OlCh

]

PWR CPU

N RACK /E

uat poSITION MODULE
MODULE

l, PARREL

CABLE

PWR

X @ 1/F

SUB RAC MODULE

28 2. A CABLE § 0|28 =

- 880 -



PUR CPU . ©
B LINK

MATN RACK
POSITION MODULE
NODULE

I3
143

FOSITION @ LINK
RODULE

2-2, B zzeg g B2 28

2 =RolAl N8B RS - 485 BAFHS RS - 422 WA
BUS BOR LEVEL - UP ARl WHoRM |, RECEIVER 9 9%
AHHUAI 22 120 22 EI W20 Bj4o BUS of ATl
32 39| {0l Jistter AO 32 /9 270 s 2H
Hauch

RS ~ 485 & O[B! H =9 BM ZREZL aX 221N
9 Jis8 +UNEH MFYSUSD |, Al Jis52H ns9 4|
g 84 2271 a3l

ZRER2 [F 4 DA STAGE 2 A= Yo, opx{gt
STAGE = 2ME SAIBtoJof 98t ERROR X2 Ryt M, HeH
2E MODULE of BAIA BUFFER 8 RJ13} stolZcl.

SM71S U HS2H0 YoM NE FE BA=HaE 2
£ /F0l Yot FHe YT AT NEY $ ULl A
2 Mol

£ =20 AM = FIELD BUS TIME SYNCHRONIZATION 2|#E XE
8121 Y20 , MASTER F} 2F SLAVE JZI0ls SYs FgAl
gt BUFFER § 7iXIZ1 O] BUFFER 9f 2001 (2l RUE SIAVE &S
of SAlol 2| E8AHELL.

Tk SPEC

L ] H]§ 7] HALF DUPLEX

BAUD RATE 38.4 KBPS

DATA BIT 8 BIT

STOP BIT 1 BIT

PARITY NO PARITY

CODE ASCT1 CODE /
£ 1. B4 SPEC

3, M FY Y AR
3-1. AEHAEX 74
20 &3 H4Ih 1024 HO LGAN Of CLOFA - GM3 PLC

8 018810} XX AU ofiz FAW YN MODULE 2
HE sgteo | AHEXO MA FHR 033 A Yok

() MASTER AXIS
o SLAVE #1 AXIS

O

3 PC { MONITORING & ORDER )
#5-231C CABLE

() SLAVE #2,3 AXIS
@—@ SLAVE 46,7 AXIS

o8 3. AEER Pz

2 sYSTER 8 o[23t0] 74 JMsB SII28Y Ad FYES
= g Jolck, 2L} BEOA AT B uiet 2ol RS - 485 Bl
WA )88 ¥ A 32 R SERvO MOTOR 2| EJEHO|
sttt

Al32 Q2 TAMASAWA Afe] TBL - i Serise &} 100 W & AC -
SERVO MOTOR o DRIVER 8 o B o|8sio] Weian, O
AC SERVO MOTOR 9 AMYE 32 9 gt

q = SPEC | INIT
WA g | 100 | ¥
FEEE] 3.25 | Kgf - em
B HA4 13000 | RPM
ol A4 15000 | RPM
1A Algr 0.7 wsec
ERERREIEN #s6c
ROTOR INERTIA | 0,043 igf-cm-S
|5y ¥y | 2000 | C/T

I 2 . SERVO MOTOR AlQ}

3-2. MY FH

MBe MaSTER 2 AEH AXEY wWonE oM 50188 N
2 O HSeX XAB KN AWEH HNB s PACKASE 8 ol8
5101 215 Al712 , MONITORING & BT
4 ~ CHANNEL DIGITAL DSCILDSCOPE 8 OJS80} , MASTER o
SLAVE #3 , #5 , #7 2| I8 {Ysch

13 5 & 24240 AR gsio] EAVEY YA 2o
21 Yti. 212} 50 KPPS , SOKPPS , 30KPPS , BOKPPS o /&S
EMN 2IE6in U oL

27 6 2 MASTER 2 AINE 112 MHOR SIAVE &0 2
= J|E8t2 gon], oldi MASTER o HuY 50 x vigol o
gt Y= @it

Q7 72 O 6 M Ue XY ofxet yuEe] 150x Mo
ofpt @3 mpyoich.

O 82 113 59 WNOlA MASTER B SIWE £7 &9
Al IS8 ZaToA fdsie ¥t nyolch oifE
MASTER 7t BTtoR MM SLAVE o oF 6.8 MSEC YAMA
JIESIT Qoo , ol MASTER Z9| TIME FACTOR DELAY &
seigozM AMo It

4.3 E

2 E=20M= ks - 485 BAUME ojB3lol riC of HK

" Zd WODULEO| C}EZS] HENG SA0 ASAY ¢ Y= 2

of JMeEE LU

AlEol HAoM UEHZ Hiet POl FIELD BUS  TIME
SYNCHRONIZATION 28 olE8lol f2izjof et HNEIHE
MASTEROR 57 Al3 277812} $MAliz MASTER UNIT 2| TIME
FACTOR 7} 227 RUeR 882 URKE o 4+ U

- 881 -



ez sA JISHA UoLE= 2RE AdE F0/71 HY
TIME FACTOR 9i2| 248 SH2 3t AAvJt XI8" A
ojoj, di HIOIMO MY U HAMS Y A AW
e A3 wyd Aok

&2 28

1) BRER—." DATARES B ) onvodaT ™,
ca HiRw: . ,1991

Tek 100 S/5

-
>
8
L8
w

cha 2.00v (& 200V

a2zl s . SAl IS

Tek Run: 50.06S/s  Sample
\ T

> IR M 1

a2 e . 50 x 9 BIE M

Tek EIIIER 50.0 5/8

.. 17
Cha Zoom: 1.0 vert  2.0X Horz

%5

i

s T et
Cha 2.00v MF 200V
2y 7. 150 x o] H|® 2
Tek 500 S/§ 2 Acqs
it
. [ i
Chd zoom:  1.0X[vgrt 5.0X Horz T
................... .
.......................................... "

soomv

a8 8. SA7ISS Nt U HA

- 882-




