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NGHIEN CUU VA PHAT TRIEN PHAN MEM NANG CAO CHAT
LUONG HE DIEU KHIEN VI TRi DUNG AC SERVO MITSUBISHI

RESEARCH AND DEVELOPMENT OF SOFTWARE TO IMPROVE QUALITY FOR POSITION CONTROL SYSTEMS

USING AC SERVO MITSUBISHI

Nguyén Birc Quang*”

TOMTAT

Bong co AC servo va bo Driver Mitsubishi, dong MR-J2S-A Ia hé thdng diéu
khién dinh vi thay thé cho hé thong digu khién vi tri bang dong co burde ( dong co
step ) truyén thong. Uu diém clia hé thdng dlng déng co AC servo a ¢ momen
|6, dép (ng nhanh, digu khién vi tri véi do tin cAy va chinh xéc cao. Ngoai ra, hé
thdng con duoc hd tro rét t6t khi két ndi voi may tinh, PLC va man hinh giao dién
HMI. Viéc nghién ciru va khai thac hé thong AC Servo Mitsubishi két hop diéu
khién 1ap trinh st dung PLC rét can thiét cho muc tiéu phuc vu cong téc gidng day
hoc phan Ky thuat Robot, Truyén dong dién va Ty dong hda qua trinh cong nghé.
Ngoai ra, day cfing la tai liu can thiét phuc vu cho dao tao nhan lyc, nang cao
trinh d6 chuyén mén cho c&c doanh nghiép.

Tlr khda: Ddng co AC Servo, digu khién [ap trinh, digu khién vi tri.

ABSTRACT

The Mitsubishi AC Servo Motor and Driver, MR-J2S-A series is the position
control system which is replaced for the position control system using the
traditional stepper motor drive systems. The advantages of the AC servo motor
system are high torque, fast response time, high reliability, high precision
position control. In addition, the system is also very well supported by
connecting the computer, PLC and display interface human machine. The
research and exploitation of Mitsubishi AC Servo controller system combines
with programmable logic controller PLC that is essential to serve on the goal of
teaching the subject of Robot techniques, Electrical Drives and Process
technology automation. Besides, this document is also necessary to service
human resource training, improve skills in businesses.
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1.DAT VAN BE

Hé thong truyén dong diéu khién vi tri 1a hé thdng duoc
str dung rong rai trong céng nghiép nhu co cdu truyén
dong cho Robot, co cdu an dao may gia cong kim loai, may
cat bao bi,... Tly thudc vao co cdu ma coéng sudt truyén
ddng nam trong dai rong tir vai chuc W dén vai tram kw.

Ung dung va phat trién phan mém diéu khién AC Servo
Mitsubishi vao diéu khién vi tri giip hé thong c6 momen
I&n, dap ’ng nhanh, dé tin cay va chinh xac cao. Trong dao
tao, (’ng dung nay c6 y nghia rat I6n cho giang day cac hoc
phan Ky thuat Robot, Truyén dong dién va Ty dong héa
gua trinh cong nghé. Sinh vién dwgc hoc tap va cdp nhéat
cdng nghé méi, c6 kha nang thich ting nhanh trong méi
treong lam viéc hién dai. Ngoai ra, day ciing la tai liéu rat
hitu ich trong (Png dung k¥ thuat mai tai cac doanh nghiép.
2.BOBIEU KHIEN SERVO DRIVER MR-J2S-A

B0 diéu khién déng co AC Servo MR-J2S-A la dong san
pham co ban cla hang Mitsubishi. MR-J2S-A c6 kha nang
diéu khién dong co servo vai toc do cao, dd chinh xac, hiéu
sudt cao va cai dat don gian (hinh 1),

MR-J2S-A ¢6 thé cai dat bang cach st dung phan mém
MelServo Setupl61E hoac Keypad trén Drive

Servo Drive duogc diéu khién bang thiét bi phat xung tan
s6 cao nhu: Vi diéu khién, vi xt ly, cdc mach chuyén dung,
PLC c6 kénh phat xung... Tuy nhién, phwvong an dung PLC
diéu khién Servo Drive ¢ nhiéu vu diém. Trong bai bao
nay, tc gia tap trung nghién ctru déc tinh va phat trién
phan mém dung PLC FX1N clia Mitsubishi.
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Hinh L. B& Drive va AC Servo Motor Mitsubishi dong MR-J2S-A
3.BOBIEU KHIEN LAP TRINH PLC MITSUBISHI FX1N

Hinh 2. B PLC FXIN

Cac bd PLC cuia Mitsubishi cé nhitng dac diém phl hop
véi ting dung riéng. Can ct vao nhirng dac diém, ngudi st
dung lva chon cau hinh phu hop. Trong diéu khién AC
Servo, ching ta s& dung PLC cé dau ra Transistor FX1N-
60MT.

PLC FX1N

Pulse output

YO » Motor S t

v2 CW/CCW output_| driver RIS e

1

Pulse output

Y1 Motor Servo motor
CW/CCW output_| driver

Y3 2

Hinh 3. Hai kénh phat xung clia FXIN

FX1IN c6 chirc nang diéu khién vi tri véi 6 bé dém toc do
cao dén 60kHz, hai bd phat xung dau ra voi tan s t6i da
100kHz. Biéu nay cho phép FXIN cung lic diéu khién hai
déng co servo hodc diéu khién vi tri hai toa d6 doc lap.
4. LAP TRINH CHO PLC FX1N BIEU KHIEN AC SERVO MR-
J2S-A
4.1. Yéu cau voi diéu khién Servo Drive

Servo Drive c0 cac ché do diéu khién :

- Diéu khién vi tri: Dong co quay mot lwvgng xac dinh,
truyén dong cho co cdu di chuyén hodc gbc xoay. Vi du:
may gia cong kim loai, Robot cdng nghiép,...
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- Diéu khién téc d6: Duy tri bam sat toc do duoc cai d@t.
Vi du: Dong b6 tdc do cua dao va san pham trong may cat
bao bi.

- Diéu khién lyc cang: On dinh luc cang trdnh bj trung
hodc dit day trong cac may kéo sgi, may can day...

Trong diéu khién vi tri, ta can Iap trinh phat xung tan so
cao theo céc luat duwoc tinh toan dé Servo Drive khdng ché
dong co lam viéc theo yéu cau cong nghé dat ra.

Gia str Servo ¢ d6 phan giai encoder la 2 = 131072
xung/vong, dé dong co quay mot vong, PLC can phat ra
131072 xung.

4.2. Cac lIénh phat xung trong PLC Mitsubishi

Céc PLC ho trg phat xung téc dd cao thi ngd ra phai la
dang Transistor, khi dé chiing ta s& c6 thé dung cac lénh
nhuv sau:

PLSY: Phat xung vudng véi tan sb va so xung duoc dat
trong tham s6 |énh.

Céu lIénh PLSY DO D1 Y000

Vi lénh PLSY chiing ta chi c6 thé nap gia 16 bit t6i da
la 32767, dé tang s6 xung ta st dung lénh cho thanh ghi
32bit DPLSY, gia tri t6i da la 2.147.483.647 xung.

PLSR: Phat xung vudéng nhung c6 thém tham s6 hiéu
chinh thoi gian tang va giam tan so khi khéi dong va két
thuc, chuyén dong mém hon & nhirng tdc do cao.

5000Hz - - - - -
' | 10000 pulses |
500Hz - : :
OHz — : i :
200ms 200ms

Hinh 4. Phét xung dang 1énh PLSR

DRVI: Phat xung kem lénh dao chiéu theo gia tri +/- clia
xung. Lénh nay cling cho phép hiéu chinh sudn ddc khi bat
dau va chuan bi két thac Iénh. Moi [an phat xung, s6 xung
duoc tinh tvong d6i theo 1énh.

DRVA: Twong ty [énh DRVI nhung vi tri ban dau duoc
xac dinh tuyét déi. S6 xung sé luvu lai trong thanh ghi va xac
dinh tuyét doi so véi diém ban dau.

4.3. Tinh toan va cai dat hop so dién tl

HOp sO dién t& (Electronic gear) dwoc cai dat thdng qua
hai tham s6 CMX va CDV gilp co cdu may co thé dich
chuyén voi bt ky hé s6 xung dau vao nao:

CMX _ Parameter No.3

CDV  Parameter No.4
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Motor
Input cMmx | (+) Deviation
pulse train oV Counter
,\ ()
Electronic Feedback Encoder
gear pulse

Hinh 5. So d0 cau trlic hp s6 dién ti

NM /

=1/2 \/\/ \/ \/ /\/ \/_
Servo __NM Pb=10 [ mm ]
Motor A

Hinh 6. Nguyén Iy truyén dang tlr Servo sang méy san xuat

* Gia s may c6 thong s6 nhu hinh 6, ta tinh hé s6 cua
hop sd dién tir dé co khoang dich chuyén 10um méi xung
nhuv sau:

CMX

— Al A PL
v PAs ~%npb

o-3 131072 _ 262144 _ 32768
"1/210 1000 125

= Cai dat CMX = 32768 va CDV = 125.
Vi du cai dat dé chuyén dong quay 0,01° mdi xung:

Servo Motor
131072 [ pulse/rev ]

=101

Table

Timing belt : 4/64

Hinh 7. Nguyén Iy truy&n dong co cau quay tlr Servo sang may san xuat
Céch tinh toan nhuv sau:

Ban quay 360°/vong, n =4/64

Servo c6 Pt =131072 [ xung /vong ]

CMX _ \go Pt _, 131072 65536
cDV A8 T T4/64360 1125

Chon EMX _ 26214
CDV 450

= Cai dat: CMX = 26214 va CDV =450
+ Cai dat hop so dién tir dé chon téc do dong co nhw sau:
(SMX _No o CMX N Pt
CDV 60 Chbv 60 f
Vi du: D€ t6c do6 la 3000 vong/pht & tan s6 200kHz, ta
cai dat nhu sau:

CMX

CMX 3000 131072 4096

CDV 60 20010 125

= Cai dat CMX = 4096 va CDV = 125.
4.4. Bai toan diéu khién vi tri da truc

Ky thuat diéu khién vi tri da truc la ky thuat diéu khién
phoi hop chuyén déng gitra cac truc, cac truc nay dugc dan
dong tir cac dong co AC Servo. Tuy theo yéu cau cong
nghé, s6 lwgng cac truc va dong co Servo khac nhau. bai
lwvong diéu khién cac truc (lwvong dat ¢,) ¢é ¥ nghia quan
trong. Thong thwong ¢, 1a mot ham clia thoi gian, ¢é thé la
ham nhay cép, ham tuyén tinh hoac ham tuyén tinh tling
doan theo thoi gian, ham parapol, ham diéu hoa... Tuy
thudc vao lvgng diéu khién ta c6 hé truyén déng diéu
khién vi tri cho co cdu chuyén dich va hé truyén dong diéu
khién vi tri theo ché dd bam (hé tay dong).
5. KIEM NGHIEM KET QUA

M6 hinh thi nghiém gém cac thiét bi sau: May tinh PC,
Khoi ngudn 24VDC, Servo Drive MR-J2S-10A, Bong co Servo
HC-KFS13, BO PLC FXIN-60MT, Man hinh cdm (ng HMI,
Mach diéu khién phanh dién tlr, Cap 1ap trinh PLC, cap két
noi PC-Servo, cap két ndi HMI-PLC.

Thong sb clia Servo Drive MR-J2S-10A va déng co HC-
KFS13 dung trong thi nghiém nhw bang 1.

Bang 1. Thong s clia Servo Drive MR-J25-10A va dong co HC-KFS13

T Thong s6 Gia tri/ dac tinh Ponvi
1 Diénapngudn 3pha220dén 230 VAC
2 | Tanso 50 Hz
3 |Dang dién &p diéu khién | Song ham sine diéu ché PWM
4 |Phanh dién tir Diéu khién bi Drive
5 |Ché dobaové Qué dong, ngan mach, qué tai,

qua nhiét dong co, qua toc do
6 [Tan so xung digu khién|500 KHz
[6n nhat

7 | Hop s dién tir 1 dén 65535
8 | Dién ap analog diéu chinh | 0 dén 10 VDC

toc do

9 |Tdc d6 Ion nhat 3000 v/pht

10 | Cong suét ddng co 100 W

11| Dién &p dong co 105 Vv

12 | Dong dién 09 A

13 | Encoder 131072 Xung/vong

Céc thi nghiém kiém chiing

% Thinghiém 1: Thtr nghiém dong co va cai dat driver
V@i PC va Keypad.

% Thi nghiém 2: biéu khién toc d6 déng co AC Servo
MR-J2S-A.

% Thinghiém 3: Biéu chinh vi tri v&i AC Servo MR-J2S-A.

% Thinghiém 4: Diéu khién vi tri 1 truc v&i MR-J2S-A.

% Thinghiém 5: Diéu khién vi tri 2 truc véi 2 MR-J2S-A.
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Thuéat toan diéu khién vi tri 1 truc va 2 truc duoc thé
hién theo Ivu d6 hinh 8.

1

inh toan cac
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Luu d6 diéu khién vi tri 1 truc Luu d0 diéu khién vi tri 2 truc
Hinh 8 . Luu d thuat toan diéu khién vi tri 1 truc va 2 truc

Vi du mot doan chuong trinh viét cho PLC FXIN-60MT
dung phan mém Iap trinh GX Developer trong thi nghiém:

Cac chi tiéu diéu khién vé tdc dd, momen, gia t6c, bam
vi tri da dwoc kiém tra, danh gia chinh xac trén mo hinh
thyc nghiém.
6. KET LUAN

Bai bao da gi¢i thiéu viéc trng dung AC Servo Mitsubishi
trong diéu khién vi tri, gidi phap phat trién phan mém PLC
trong diéu khién Servo Drive. Nghién cttu va khai thac hé
théng AC Servo Mitsubishi rat can thiét cho muc tiéu phuc
vu cbng tac giang day hoc phan Ky thuat Robot, Truyén
dong dién va Ty déng hda qué trinh cdng nghé. Bén canh
do, day cling la tai liéu hiru ich phuc vu dao tao ky thuat
cdng nghé, néng cao trinh dd chuyén mén cho c4c doanh
nghiép c6 nhu cau.
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Hinh 9. Mt doan chuong trinh Ladder Iap trinh cho FXIN-60MT diing GX

Developer
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