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TOM TAT

Panasonic |a thuong hiéu qudc t€ cla cong ty san xudt san pham dién ti
Nhat Ban Matsushita Electric Industrial Co va la cong ty dién td I6n Nhat Ban. PLC
Panasonic la loai PLC ra doi tré hon cc loai PLC clia cac hang khdc, do vay ching
€6 kha nhiéu wu diém nhu: Céc cau 1énh don gidn, dé st dung, giao dién dep, PLC
nhd gon, ... Cling nhu cdc hang PLC I6n khac la PLC Panasonic ¢d kha nang diéu
khién va truyén thong nhu diéu khién PID, PWM. .. va két n6i mang Modbus,
mang Ethernet. Dong ca AC servo va bd Driver Mitsubishi, dong MR-J25-A la hé
thdng diéu khién dinh vi thay thé cho hé théng diéu khién vi tri bang dong co
budc (dong co step) truyén thong. Uu diém cda hé thdng dung dong co AC servo
la cd momen I6n, dap ting nhanh, diéu khién vi tri véi d6 tin cay va chinh xdc cao.
Viéc nghién ctiu tinh ndng va ing dung PLC Panasonic trong diéu khién AC Servo
motor trong bai toan diéu khién chinh xacvitri,. . . la rdt can thiét.

Tir khéa: Dong co AC Servo, PLC Panasonic, diéu khién vi tri.

ABSTRACT

Panasonic is the international brand of Japanese electronics products
manufacturer Matsushita Electric Industrial Co and a major Japanese electronics
company. PLC Panasonic is a plc that comes out later than other plcs, so they
have many advantages such as: Simple statements, easy to use, beautiful
interface, compact PLC,... Like other major PLC companies, Panasonic PLC has the
ability to control and communicate such as PID control, PWM ... and modbus
network connection, Ethernet network. Ac servo engine and Mitsubishi driver
set, mr-J2S-A series is a positioning control system that replaces the position
control system with the traditional step motor (step motor). The advantages of
the system using AC servo motor are the large torque, fast response, position
control with high reliability and accuracy. The study of Panasonic PLC features
and applications in AC Servo motor control in the problem of precise position
control,... It's very necessary.
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KY HIEU

Ky hiéu Don vi Y nghia

Pb mm Chiéu dai dich chuyén cua truc vit
n const Ty s6 truyén ctia hop s6

Pt pulse/rev D6 phan gidi clia Encoder
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Al, mm/pulse Do dich chuyén véi 1 xung
AS mm/rev D? dich chuyén véi 1 vong quay
dong co
f Hz Tan s6 phét xung ctia PLC
N, r/min T6c dd ctia Servo Motor
1.DAT VAN BE

Nghién cttu nham nang cao kién thiic vé PLC Panasonic,
gidi quyét cac tinh nang cg ban, tap trung vao diéu khién
AC Servo mortor, kha nang phat xung tan sé cao, tinh toan,
XU ly dit liéu, truyén thong, lap trinh, danh gia chi tiéu chat
luong va hudng dan tng dung.

Hé théng truyén ddng diéu khién vi tri |a hé théng dugc
st dung réng rai trong céng nghiép nhu co cau truyén
doéng cho Robot, co cdu dn dao may gia cong kim loai, may
cat bao bi,... Ty thudc vao co cdu ma cdng suat truyén
dong nam trong dai réng ti vai chuc W dén vai tram kWw.

2. PLC PANASONIC FPO-C32CT

Panasonic c6 kha nhiéu uu diém nh: Cac cau lénh don
gian, dé s dung, giao dién dep, PLC nho gon... Cling nhu
cac hang PLC I6n khac PLC Panasonic c6 kha nang diéu
khién va truyén thong nhu diéu khién PID, PWM... va két
néi mang Modbus, mang Ethernet.

Hinh 1. PLC Panasonic FP0-C(32CT
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FP-0 la mot dong PLC cla Panasonic véi cac dac tinh
sau:

- La loai PLC dung cho cac ting dung théng thuong va
thich hgp cho cac cong viéc diéu khién vira phai.

- C6 thé dugc két ndi truc tiép tdi may tinh lap trinh qua
c6ng USB.

- Dong PLC nay c6 cac chiic nang bao vé chéng lai viéc
sao chép chuong trinh.

- Hé trg viéc diéu khién vdi tin hiéu analog.

C6 kém theo céc chiic ndng tu chon tuy thudc vao Ung
dung clia ngudi dung nhu:

- Diéu khién vi tri véi bd dém téc dd cao va bd phat
xung.

- Bao gém cac c8ng hd trg giao tiép.

- C6 chiic nang déng ho thaoi gian thuc.

FPO c6 thé diéu khién t6i da 4 truc. T6i da 100kHz cho 1-
dau ra diém, t6i da 50 kHz cho 2 - dau ra diém
3. BO DIEU KHIEN SERVO DRIVER MR-J2S-A

Bo diéu khién ddng co AC Servo MR-J2S-A [a dong san
pham co ban cda hang Mitsubishi. MR-J25-A c6 kha nang
diéu khién ddng ca servo vai téc dé cao, dé chinh xac, hiéu
suat cao va cai dat don gian.

Hinh 2. B Drive va AC Servo Motor Mitsubishi dong MR-J2S-A

MR-J2S-A c6 thé cai dat bang cach st dung phan mém
MelServo Setup161E hodc Keypad trén Drive.

Servo Drive dugc diéu khién bang thiét bi phat xung tan
s8 cao nhu: Vi diéu khién, Vi xt ly, cac mach chuyén dung,
PLC c6 kénh phat xung,... Tuy nhién, phuong an dung PLC
diéu khién Servo Drive c6 nhiéu uu diém. Trong nghién ciu
nay, nhdm tac gia tap trung nghién clu ddc tinh va phat
trién phan mém dung PLC Panasonic FPO-C32CT.

4. LAP TRINH CHO PLC FP0-C32CT PIEU KHIEN AC
SERVO MR-J2S-A

4.1. Yéu cau diéu khién Servo Drive

Servo Drive c6 cac ché do diéu khién :

- Diéu khién vi tri: Pdng co quay mét lugng xac dinh,
truyén dong cho co cau di chuyén hodc géc xoay (may gia
céng kim loai, Robot cong nghiép) ...

- Diéu khién téc dé: Duy tri bam sat téc dd dugc cai dat.
Vi du: Péng bd t6c dé clia dao va sdn pham trong may cit
bao bi.

- Diéu khién luc cing: On dinh luc cang tranh bi trung
hodc dut day trong cdc may kéo sgi, mdy can day...

Trong diéu khién vi tri, can 1ap trinh phat xung tan sé
cao theo cac luat dugc tinh toan dé Servo Drive khéng ché
déng co lam viéc theo yéu cau cong nghé dat ra.

Gia st Servo c6 dé phan giai encoder la 27 = 131072
xung/vong, dé déng co quay mot vong, PLC can phat ra
131072 xung.

4.2, Cac lénh phat xung trong PLC Panasonic

a) Lénh F168 (SPD1)

Boolean
SR Address | Instruction
Trigger 0 |ST R 0
FL' 1 F168 i
RO Ll
10— +—{F168 SPD1, DT100, KO ] U
=tk K 0
S n
] Starting address for the area that contains the data table.
n QOutput Yn that comresponds to the pulse output (n: KO or K1),

- S: Dia chi bat dau cho vung chita bang dir liéu.
- n:Dau ra phat xung Yn (n=0 hodc n=1).
Bang 1. Bang cai dat dt liéu Lénh F168

S Ma diéu khién (1%)
S+1 Tdc do ban dau Fmin (Hz) K40 to K9500 (Hz)
S+2 Toc do toi da Fmax (Hz) K30 to K32767 (ms)
S+3 Thoi gian tang toc/giam toc (ms) | K30 to K32767 (ms)
S+ Gia tri muc tiéu (s0 xung) K=8,388,608 to
S+5 o K+8,388,607
S+6 Ko Chi dinh (K0)

f

Fmax - - - - - - -

Output pulse '
number )

Fmin - « ¢« = = cie = 2 o o 0 v 0 g e = oo
Z : — 1
Acceleration Deceleration
time time
b) Lénh F169 (PLS)
Ladder Boolean
i Address | Instruction
Trigger 0 [T R 10
3 11 Fi68  (PLS)
R10
10— —{F169 PLS, DT10, KO ] or
el K 0
S n
$ Starting address for the area that containg the data table.
n QOutput Yn that corresponds to the pulse output (n: KO or K1).

- S: Pia chi bat dau cho vung chia bang dit liéu.
- n: Dau ra phat xung Yn (n=0 hodc n=1).
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Bang 2. Bang cai dat di liéu [énh F169
S M3 diéu khién (2%
S+1 Tan s6 (Hz) K40 to K10000 (Hz)
4.3. Tinh toan théng sé

- Phuang thuc diéu khién déng co dua theo ty s6 ﬁ

Trong do:

® CMX (electronic gear numerator): T s& hop s6 dién ti
dung dé cai dat thong s6 clia hdp sé dién tu.

® CDV ( electronic gear demonination): Mau s6 hop s6
dién ti dung dé cai dat théng sé cia hop s6 dién ta.

= Motor
g + ati

o LL/CMX Deviation

Lj" chv| = counter

o

§ Feedback pulse

— | Electronic gear Encoder

Hinh 3. Hop 50 dién ta

+ Bai toan diéu khién Servo motor theo khoang cach
véi 10um/xung.

Céng thL’rc t|’nh toa’n'

CMX

X — Alo. 2= Alo.
CDV N. Pb
Thong s6:

- Pb: Kich thuéc budc vit me Pb = 10mm.

- N: Ty s6 truyén N = 1/2.

- Pt: S6& xung trén mdi vong quay Pt =
(xung/vong).

- Alo: Quang dudng di chuyén dugc trén méi xung Alo
= 10um/xung

- AS: Quang dudng déng ca Servo di chuyén trén 1
vong (mm/vong)

131072

Tu dé ta cc’)'
CMX _ rjo. PEZ Alo Pt _ 10103131072 _ 32768
<DV Pb 1/2.10 125

=> Cai dat CMX = 32768, CDV =125
- Cong thuc tinh khoang cach: Khoadng cach = S6
xung/100(mm)

- Cong thirc tinh toan téc do: N, =

I | Pb=10[mm]

NM

Servo motor
131072 [pulse/rev]

Hinh 4. Diéu khién ddng ca servo theo vi tri
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5. KIEM NGHIEM KET QUA
5.1. Luu d6 thuat toan
a) Luu dé thudt todn chuong trinh chinh

cié ast
VT1, VT2, TOC B0

FC2
&

Hinh 5. Luu d6 thudt toan chuang trinh chinh
b) Luu dé thudt todn chuong trinh con

VE HOME VE HOME

N l p sws | ——
TEST BENVT1

JOG Thugn, VT1
l SAU 25 l
TEST BENVTZ
JOG Nahich, VA HOME,

VT2

5
> >
2]
“ (=)
Hinh 6. Luu d6 thudt todn chuang trinh con
5.2. Nguyén ly hoat dong

(8 HOME (GH0 HAN HANH TRINH

r @ BAN DI CHUYEN (|
> <

V2 ///f//////////////:!!::;????????????????????J

Hinh 7. Co cdu hé thong

Muén cho dong co hoat déng ta nhan Start va cai dat
cac VT1, VT2 trén chuong trinh diéu khién. Hé théng c6 thé

SERVO MOTOR
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hoat déng & hai ché doé: Ché dé bang tay va ché do tu
dong.

- Ché d6 hoat dong bang tay: Pau tién, nhan nit an
Mode 1 dé lya chon ché dé diéu khién bang tay. Sau d6 ta
c6 thé diéu chinh cho déng co vé Home, chay jog thuan,
jog nghich hodc diéu khién dén VT1, VT2 bang cac nut an
diéu khién HOME, JOG Thuan, Jog Nghich, VT1, VT2.

- Ché d6 tu déng: Ta nhan nut Mode 2 dé chuyén
sang ché d6 ty dong, & ché dd nay sau khi an Mode 2 thi
dong co sé tu dong di chuyén tdi VT1 sau 5s thi sé dén VT2
va sau 5s tiép theo sé di chuyén vé HOME va qua trinh dugc
ldp lai cho dén khi ta nhan STOP. Trong trudng hgp néu
VT1 hodc VT2 di chuyén vugt qua céng tac hanh trinh gidi
han thi lap tuc sé di chuyén vé HOME.

6. KET LUAN

Bai bdo da néu dugc téng quan vé dong PLC Panasonic
vGi cac dac diém ky thuat cing nhu tinh nang diéu khiéu
logic ca ban cho tdi cac tinh nang nang cao nhu kha nang
phat xung dé (ing dung vao bai toan diéu khién vi tri. Ngoai
ra, nhém nghién ctu ciing da tim hiéu dugc chi tiét vé ciu
tao, nguyén ly hoat déng, uu diém va lng dung cla dong
co AC Servo Mitsubishi MR-J2S. Giadi quyét bai toan diéu
khién vi tri, cach tinh toan diéu khién va cai dat hé thong dé
ap dung vao mé hinh kiém chiing.
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