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TOM TAT

Dong co AC servo va bd Driver Mitsubishi, dong MR-J2S-A la hé thdng diéu
khién dinh vi thay thé cho hé thdng diéu khién vi tri bang ddng co budic (dong co
step) truyén théng. Uu diém cla hé thdng ding dong co AC servo |a c6 momen
I6n, dap (ng nhanh, diéu khién vi tri vGi do tin cy va chinh xdc cao. Ngoai ra, hé
thdng con dugc hé trg rat tot khi két ndi véi may tinh, PLC va man hinh giao dién
HMI. Viéc nghién ctiu va khai thac hé thong AC Servo Mitsubishi két hgp diéu
khién Iap trinh st dung PLC rdt can thiét cho muc tiéu diéu khién chuyén dong
khdp Robot cong nghiép d€ dp dung vao thuc tién.

Tir khéa: Dong co AC Servo, diéu khién Idp trinh, diéu khién v 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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'Lép TBH3 - K11, Khoa ién, Trudng Dai hoc Cong nghiép Ha Noi
%Khoa Dién, Trutng Dai hoc Cdng nghiép Ha Noi
“Email: ducquangtdh@gmail.com

KY HIEU
Ky hiéu  Donvi Y nghia
Pb m Sif;ié‘u dai dich chuyén cla truc
n const Ty s6 truyén cha hop s6
Pt pulse/rev D6 phan gidi cia Servo Motor
Al, mm/pulse D6 dich chuyén véi 1 xung
AS mm/rev ggncgcck(;chuyé’n véi 1 vong quay
AB° °/pulse GA6c quay tuong Uing vai 1 xung

G6c quay tuong ung véi 1 vong

AB /rev déng co
f pulse/s Tan s6 phat xung ctia PLC
N, r/min T6c d6 Servo Motor
1.PAT VAN BE

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

Ung dung va phét trién phan mém diéu khién AC Servo
Mitsubishi vao diéu khién vi tri giip hé théng c6 momen
I&n, ddp Ung nhanh, d6 tin cdy va chinh xac cao. Trong dao
tao, ing dung nay cé y nghia rat I16n cho gidng day cac hoc
phan Ky thuat Robot, Truyén dong dién va Tu dong hda
qua trinh cdng nghé.
2.BO DIEU KHIEN SERVO DRIVER MR-J2S-A

B6 diéu khién dong co AC Servo MR-J25-A |a dong sén
phdm ca ban cta hang Mitsubishi. MR-J2S-A c6 kh3 ning
diéu khién dong ca servo vdi téc d6 cao, d6 chinh xac, hiéu
sudt cao va cai dat don gian.

.
.

Hinh 1. B Drive va AC Servo Motor Mitsubishi dong MR-J2S-A
MR-J2S-A c6 thé cai dat bdng cach st dung phan mém
MelServo Setup161E hodc Keypad trén Drive.

Servo Drive dugc diéu khién bang thiét bi phat xung tan
$6 cao nhu: Vi diéu khién, vi x{ ly, cdc mach chuyén dung,
PLC c6 kénh phét xung...

S6 10.2020 e Tap san SINH VIEN NGHIEN CUU KHOA HOC | 29



CONG NGHE

Tuy nhién, phuong én dung PLC diéu khién Servo Drive
c6 nhiéu uu diém. Trong nghién ctu nay, nhom tac gia tap
trung nghién ctu dic tinh va phéat trién phan mém dung
PLC FXTN cda Mitsubishi.

3. BO PIEU KHIEN LAP TRINH PLC MITSUBISHI FX1N

Hinh 2. Bo PLCFXTN

Cac bo PLC cta Mitsubishi c6 nhiing dac diém phu hop
V@i Uing dung riéng. Can ct vao nhiing dac diém, ngudi s
dung lua chon cdu hinh phu hgp. Trong diéu khién AC
Servo, ching ta s& dung PLC c6 dau ra Transistor FXTN-
60MT.

PLC FX1N
——— Pulse output
i [ I Iy I
YO = Motor Servo motor
v2 CWICCW output_| driver |
1
Pulse out ‘lu_tj_
— o Motor
Y1 | Servo motor
CW/CCW output_| driver |
Y3 5

Hinh 3. Hai kénh phdt xung clia FXTN

FXTN c6 chiic nang diéu khién vi tri véi 6 bd dém téc do
cao dén 60kHz, hai bod phat xung dau ra vai tan sé toi da
100kHz. Piéu nay cho phép FX1N cling luc diéu khién hai
déng co servo hoac diéu khién vi tri hai toa d6 doc lap.

4. LAP TRINH CHO PLC FX1N PIEU KHIEN AC SERVO MR-
J2S-A
4.1. Yéu cau véi diéu khién Servo Drive

Servo Drive c6 cac ché do diéu khién:

- Diéu khién vi tri: Ddng cd quay mdt lugng xac dinh,
truyén dong cho cc ciu di chuyén hodc géc xoay. Vi du:
may gia cong kim loai, robot cdng nghiép,...

- Diéu khién téc dé: Duy tri bam sat t6c do dugc cai dat.
Vi du: Péng bd t6c d6 clia dao va sdn pham trong may cit
bao bi.

- Piéu khién luc cdng: On dinh luc cang tranh bi trung
hodc dut day trong cdc may kéo sgi, may cén day...

Trong diéu khién vi tri, ta can I1ap trinh phat xung tan sé
cao theo cac lut dugc tinh toan dé Servo Drive khéng ché
déng co lam viéc theo yéu cau cong nghé dat ra.

Gia st Servo c6 d6 phan giai encoder 1a 27 = 131072
xung/vong, dé dong co quay mét vong, PLC can phat ra
131072 xung.
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4.2. Cac lénh phat xung trong PLC Mitsubishi

Cac PLC hb trg phat xung t6c d6 cao thi ngd ra phai la
dang Transistor, khi d6 ching ta sé c6 thé dung céac Iénh
nhu sau:

PLSY: Phat xung vudng vdi tan sé va s6 xung dugc dat
trong tham sé lénh.

Cau lénh PLSY DO D1 Y000

Véi lénh PLSY chung ta chi c6 thé nap gia 16 bit t6i da
1a 32767, dé tang s6 xung st dung lénh cho thanh ghi 32bit
DPLSY, gia tri t6i da la 2.147.483.647 xung.

PLSR: Phat xung vuéng nhung cé thém tham sé hiéu
chinh thai gian tang va giam tan sé khi khéi dong va két
thuc, chuyén déng mém hon & nhiing téc do cao.

: 10000 pulses |

200ms

Hinh 4. Phét xung dung |énh PLSR

DRVI: Phat xung kém lénh dao chiéu theo gia tri +/- clia
xung. Lénh nay cling cho phép hiéu chinh sudn déc khi bat
dau va chuan bi két thac 1énh. Mbi 1an phét xung, s6 xung
dugc tinh tuong d6i theo lénh.

DRVA: Tuong tu lénh DRVI nhung vi tri ban dau dugc
xac dinh tuyét déi. S6 xung sé luu lai trong thanh ghi va xac
dinh tuyét d8i so véi diém ban dau.

4.3. Tinh toan va cai dat hop sé dién tdr

HOp s6 dién tur (Electronic gear) dugc cai dat thong qua
hai tham s6 CMX va CDV gilp co cdu may cé thé dich
chuyén vai bat ky hé s6 xung dau vao nao:

CMX _ Parameter No.3

CDV  Parameter No.4

Motor
Input CMX (+L Deviation
pulse train cbv Counter
.\ ()
Electronic Feedback Encoder
gear pulse

Hinh 5. So d6 cdu tric hop so dién ta

F T

Pb=10 [ mm ]

Hinh 6. Nguyén Iy truyén dong tir Servo sang may san xuat
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*Gid sirmdy c6 théng sé nhu hinh 6, tinh hé s6 cua hdp s6
dién tir dé cé khodng dich chuyén 10um méi xung nhu sau:

HC-KFS13, bé PLC FXTN-60MT, man hinh cdm dng HMI,
mach diéu khién phanh dién tu, cap lap trinh PLC, cap két

e,y By P
cbv AS nPb

131072 2621 44 32768

néi PC-Servo, cap két ndi HMI-PLC.

Thong s6 clia Servo Drive MR-J2S5-10A va déng co HC-
KFS13 dung trong thi nghiém nhu bang 1.

=10.10>, 3 ond sé cil i _J2S- 3 do g
1/2.10 1000 125 Bang 1. Thong o clia Stervo Drive MR-J25-10A va ddng cg HC-KFS13
— Cai dat CMX = 32768 va CDV = 125. T | Thongso Gid try/ d3c tinh Banvi
Vi du cai déit dé chuvén do 0.01° méi 1 Dién dp nguon 3 pha 220 dén 230 VAC
i du cai dgt dé chuyén déng quay 0,01° moi xung: Y % H
131(53(;rzv?p'\jlzgrev ] Q 3 | Dangdién ap diéukhién | Songham sine diéu ché
Table PWM
4 | Phanh dién tir Diéu khién béi Drive
5 Ché do bao vé Quéd dong, ngan mach,
qua tai, qud nhiét dong
(0, qua toc do
- e 6 ITan s6ﬂxung diéu khién | 500 kHz
Timing belt : 4/64 on nh,at —
\ o ) ‘ o 7 Hop s0 dién tl 1dén 65535
Hinh 7. Nguyén ly truyén dong cd cdu quay tlr Servo sang mdy san xuat 8 Pien ap analog diéu | 0dén10 VDC
Cdch tinh todn nhu sau: chinh téc do
Ban quay 360°/vong, n = 4/64 9 | Tdcdd Idn nhat 3000 v/phit
Servo c6 Pt= 131072 [ xung /vong ] 10| Céng sudt dong co 100 w
CMX _ o0 Pt _ 131072 65536 11_| Biéndp dong co 105 v
cov A0 4/64360 1125 12_| Dong dién 0. A
13 | Encoder 131072 Xung/vong
CMX 26214
Chon ——~—"—
CcDV 450

= Cai dat: CMX = 26214 va CDV =450

Q B4t dau

+ Cai ddt hép s6 dién tu dé chon téc dé déng co nhu sau:

Doc théng s&
Vi tri yéu cau

CMX _ N, _, CMX CMX N, Pt l
'CDV 60" OV 60 f
L R , Kiém tra vi
Vi du: Dé toc dé la 3000 vong/phut & tan sé 200kHz, cai dat tri hién tai

nhusau:

CMX 3000 131072 4096

DV 60 200.10° 125

Tinh todn cac

thong sé
= Cai dat CMX = 4096 va CDV = 125. l
4.4, Bai toan diéu khién vi tri da truc Ra 1&nh cho
Servo Drive

Ky thuat diéu khién vi tri da truc |1a ky thuat diéu khién
phdi hgp chuyén déng gilra cac truc, cac truc nay dugc dan
déng tir cac déng co AC Servo. Tuy theo yéu cau coéng
nghé, sé lugng cac truc va déng ca Servo khac nhau. Pai
lugng diéu khién cac truc (lugng dat ¢,) cé y nghia quan
trong. Théng thudng ¢, |a mot ham cla thai gian, c6 thé la
ham nhay cap, ham tuyén tinh hodc ham tuyén tinh tiing
doan theo thsi gian, ham parapol, ham diéu hoa.... Tuy
thudc vao lugng diéu khién ta c6 hé truyén déng diéu
khién vi tri cho co cdu chuyén dich va hé truyén déng diéu
khién vi tri theo ché& d6 bam (hé tuy dong).

5. KIEM NGHIEM KET QUA

M6 hinh thi nghiém gém cdc thiét bi sau: May tinh PC,

Khéi nguén 24VDC, Servo Drive MR-J25-10A, dong co Servo

A

thuc tir Encoder

Doc théng sé vij tri

4

Ki€ém tra so sanh
V@i vi tri yéu cau

Chua dat
yéu cau

Pat yéu cau

v

/

K&t thuc

/
-

\

Luu do dleu kh|en vi tri 1truc
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Bat dau

Poc théng s6
vi tri yéu cau

l

Kiém tra vi
tri hién tai

A 4

Noi suy tinh toan
cac théng sb 2 truc

A 4

Ra lénh cho
2 Servo Drive

A 4

Poc théng sé vi tri
thyc tlr 2 Encoder

Chua dat
yéu cau

Y

Kiém tra so sanh
V@i vi tri yéu cau

(o)
Luu d6 diéu khién vi tri 2 truc
Hinh 8. Luu d6 thuét todn diéu khién vi tri 1 truc va 2 truc

Cdc thi nghiém kiém ching

%+ Thi nghiém 1: Thir nghiém déng co va cai dat driver
vGi PC va Keypad.

% Thi nghiém 2: Diéu khién téc d6 dong ca AC Servo
MR-J2S-A.

< Thinghiém 3: Diéu chinh vi tri v6i AC Servo MR-J25-A.

% Thinghiém 4: Diéu khién vi tri 1 truc véi MR-J2S-A.

% Thinghiém 5: Diéu khién vi tri 2 truc v4i 2 MR-J2S-A.

Thuat toan diéu khién vi tri 1 truc va 2 truc dugc thé
hién theo luu d6 hinh 8.

Hinh 9 1a mét doan chuong trinh viét cho PLC FX1N-
60MT dung phan mém lap trinh GX Developer trong thi
nghiém.
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Hinh 9. Mot doan chuang trinh Ladder lap trinh cho FXTN-60MT dung GX
Developer
6. KET LUAN

Bai bao da gidi thiéu viéc iing dung AC Servo Mitsubishi
trong diéu khién chuyén déng khép Robot cong nghiép.
Viéc nghién ctu thanh céng hé diéu khién hé théng AC
Servo Mitsubishi gitip nhém tac gia ndm bat dugc kién thic
vé chuyén nganh tu déng hoa, dugc cap nhat cong nghé
mdi gan véi thuc té san xuat. Bén canh d6, day cling la tai
liéu hitu ich phuc vy dao tao ky thuat cong nghé, nang cao
trinh d& chuyén mén cho cac doanh nghiép c6 nhu cau.
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