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Thiét ké giao tiép truyén thong Profinet
gitra PLC S7-1500 va dong co SERVO
trong Robot cong nghi¢p phuc vu giang day
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Abstract: Industrial robots are used in smart factories for assembly, production or transportation. The
robot is monitored and controlled by a program written in the PLC, and the robot has the ability to
feedback information to correct the operation. Many factories have used communication between PLC
and robots by Profinet network in the past few years. In this article, I present a model that controls servo
motors for industrial robots using PLC S7-1500 through Profinet industrial network for teaching students

of control and automation.
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1. Pit vin dé

Robot thong minh trong thoi dai cong nghiép la
mot tleu chuin quan trong dé danh gla muc d6 tan
tién vé cong nghé va cap do san xuét cao nhét cia
mot quoc g1a Trong cong nghlep, Robot dugc su
dung pho bién nhét 1a tay may nhiéu khop (nhleu bac
t do) tmg dung truc tiép trong san xudt. Mdi mot
khdp cta robot 1a mot khdi chirc niang don 1é dugc
dan dong bang dong co servo co thé van hanh theo
quy dao duoc didu khién dé dat t6i diém va hudng
nao do6 trong khong gian [1]. Pong co servo véi nhiéu
tinh nang ndi bat, hiéu suit cao, kha nang diéu khién
chinh xac vi tri, tbe do, luc cang, van hanh manh mé
va hoat dong 6n dinh trong thoi gian dai phi hop
v6i nhiéu tng dung tir co ban, da nang dén chuyén
dung, hién dai trong nhiéu nganh cong nghiép khac
nhau [3].

Dé diéu khién robot trudc hét can thiét 1ap két nbi
gifra dong co servo v6i phan mém diéu khién, phd
bién nhat hién nay la thong qua mang Profinet. Mang
Profinet 1a mot tiéu chuén k¥ thuét cong nghiép dé
truyén dir liéu qua Ethernet cong nghiép, dwoc thiét
ké dé thu thap dir liéu va diéu khién thiét bi trong cac
hé thong cong nghiép, vdi sttc manh dac biét trong
viéc cung cép dir liéu theo han ché thoi gian chat
ché. T6 chic thwong mai Puc PI (PROFIBUS &
PROFINET International) da phat trién Profinet dé
cung cip mot giai phap tich hop day dua cho cac tmg
dung tu dong hoa, bao gdm diéu khién may, giam sat
qua trinh va quan ly tai nguyén.
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Hinh 1.1. Két néi giita PLC va Robot cong nghiép
bdng Proﬁnet

Dé sinh vién (SV) nganh diéu khién va ty dong
héa hiéu sau hon vé mang truyen thong cong nghiép,
cach thuc thiét 1ap giao thire truyén thong, 1ap trinh
truyén thong giita cac ddi twong thyc trong cong
nghiép thi viéc xdy dung md hinh truyén thong
Profinet 14 rat can thiét. Do do, tac gia trinh bay mo
hinh truyén théng Profinet giita PLC S7-1500 va cac
servo, thong qua phan mém 1ap trinh TIA V16 (hinh
1.1).
2. N§i dung nghién ciu
2.1. Dong co servo khong déng bo

Servo 1a mot hé thong gdom ba bd phéan ciu thanh
la servo drive (b0 diéu khién servo), servo motor
(dong co servo) va cam bién vi tri (encoder). Pay la
hé théng truyén dong didu khién hoi tiép vong kin,
nhan tin hi¢u va thyc hién mot cach nhanh chong
va chinh xac theo 1énh tir PLC (hinh 2.1). Hé théng
Servo duge sir dung trong nhiéu tmg dung tir co ban,
da ning dén chuyén dung trong nhidu nganh cong
nghiép khic nhau. Pong co AC servo co céu tric
diéu khién vong kin [2].
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Hinh 2.1. So' @6 hé thong diéu khién vong kin dong
co servo.

So véi dong co AC khong dong bo thong thuong,
servo motor mang lai cho nguoi st dung nhiing loi
ich khi str dung:

- Kha nang diéu khién téc do, vi tri va moé-men
cuc ki chinh xac.

- M6 men khéng ddi trong khoang toc do tir 0
dén téc do dinh muc do do servo thuong duoc su
dung trong mot s6 tng dung cAn md men cao & tde
do thap.

- Hiéu suét hoat dong cao td1 hon 90%, it sinh
nhiét va hdu nhu khong dao dong.

-Tbc d6 cao va tan suét lam viéc thay dbi nhanh,
lién tuc.

- Téc do dap Gmg va phan hdi nhanh, quan tinh
thap.

- Hoat dong ém 4i, nhe, tiét kiém dién nang.

- Kich thudc va trong lugng nhd hon, it bi hu
hong.

Pong co AC servo duogc chia 1am hai loai: dong
bo va khong dong bd (cam tng) (hinh 2.2). Servo
xoay chiéu ddng bo bao gém 2 bo phan 1a stato va
roto. Céu tao stato gém khung hinh tru va Ioi stato.

Cudn cam chinh é
(phan Stator)

Nam cham vinh
cltu (phan Rotor)

Péng co servo AC dbng bd

Cugn cam chinh
(phén Stator)

Day dan thu cap
(Nhém hodc dong)

Vong doan mach

Pong co servo AC cam (ng

Hinh 2.2. Cau tao ciia dong co AC servo.
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2.2. Mang Profinet

Qua cac kinh nghiém thu dugc tur nhiéu nim
phat trién cua Profibus, PI da phat trién mot chudn
dé thich hop véi Ethernet cong nghiép cho cac yéu
cau chuyén biét trong cong nghiép. Két qua chinh la
Profinet, mot chuin cong nghiép toan di¢n dua trén
chuin Ethernet cong nghiép cho truyén théng mo,
doc lap VO’l cac nha cung cap. Proﬁnet dap (g tat ca
cac yéu cau st dung Ethernet & tit ca cac cip do va
trong moi tmg dung ty dong hoa. Diéu nay lam cho
Profinet trd nén rat linh hoat, dang tin cay va thiét
thyc trong moi truong cong nghiép.

- Profinet dwa trén giao thic truyén thong
Ethernet chuan va sir dung bd giao thirc TCP/IP dé
hd tro truyén thong thoi gian thuc. N6 cung cdp mot
giai phap tich hop ddy du cho cac tmg dung tu dong
hoa, bao gdm diéu khién méy, giam sat qué trinh va

quan ly tai nguyen

- Pic diém cua truyén thong Profinet bao gom:
dam bao tinh nang thoi gian thue, do linh hoat cao,
lam viéc tin cdy, dé dang st dung, tbe do truyén
thong cao, kha ning mo rong tot.

- Profinet 13 mot giao thirc truyén thong mang
Ethernet cong nghiép dugc thiét ké dé sir dung trong
cac ung dung diéu khién quy trinh va ty dong hoa
[4]. M6t s6 Gmg dung pho bién cua Profinet bao gom:

+ Tu dong hoa nha may: Profinet dugc st dung
dé lién lac gitra cac thiét bi tw dong héa khac nhau
trong cai dat géc, chéng han nhu bo diéu khién kha
trinh, cam bién, bd tmyén dong va cac thiét bi khac.

+ Piéu khién may: Profinet dugc sir dung dé diéu
khién va giam sat cac may trong nganh san xuat
chang han nhu méy san xuit, diy chuyén lip rap va
thiét bi kiém tra tu dong.

+ Kiém soat quy trinh: Profinet dugc st dung dé
kiém soat va glam sat cac quy trinh khac nhau trong
nganh san xuit va kiém soat quy trinh, chang han
nhu quy trinh chiét rot, dong goi va san xuét.

+ Ty dong hoa toa nha: Profinet dugc st dung
trong cac hé théng tu dong hoa toa nha dé két ndi va
diéu khién cac thanh phan khéc nhau, ching han nhu
hé thdng HVAC, 4nh sang va hé thong an ninh.

+ Xt ly vat li¢u: Profinet dugc st dung dé kiém
soat va giam sat cac hé théng xur 1y vat liéu trong
nganh san xuat va kiém soat quy trinh.

+ Xe c6 huéng dan ty dong: Profinet dugc st
dung dé lién lac va diéu khién cac phuong tién c6
hudng dan ty dong trong cac hé thong xir Iy vat licu.
2.3. M6 hinh, thiét lip céu hinh, ldp trinh truyén
thong
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PLC S7-1500 1a mét trong nhimng san pham ty

dong hoa ctia Siemens dugc ua chudng nhét trén thi
truong hién nay. Véi tinh nang da dang, hiéu suét
cao va tinh linh hoat, PLC S7-1500 da trd thanh mot
trong nhitng san phim hang dau trong nganh tu dong
hoa cong nghiép. So d6 két ndi voi thiét bi thyc trong
phong thuc hanh thé hién trén hinh 2.3.
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Hinh 2.3. So d6 két noi thiét bi mang.

Dé thanh 1ap két ndi PLC S7-1500 véi dong co
servo qua mang Profinet, cac budc thuc hién duogc
trinh bay trinh tw qua cac hinh anh duéi day dé SV
dé thyc hién.

- Céu hinh thiét bi

"Add ey

hinh 2.4).

2 openceevien
—

Hinh 2.4. Thiét ldp cau hinh thiét bj.
- Cau hinh Driver (hinh 2.5).

Hinh 2.5. Thiét lgp cau hinh Driver.
- Cau hinh d6ng co Servo (hinh 2.6).

H

Hinh 2.6. Thiét ldp cau hinh

ong co Servo.

- CAu hinh dia chi Profinet dit cho servo:

192.168.0.2

- Két ndi truyén thong Profinet
Lénh dung dé 1ap trinh di¢u khién dong co servo:

MC_Power -
@[]
=-EN ENO —
Ads Status —
= Enable
StartMode
StopMode -

Error —

MC_MoveAbsolute

(@[]
-EN ENO —
Axis Done —
- Execute Error =

Position
Velocity -

MC_Power cho phép hodc
v0 hi¢u mdt truc diéu khién
chuyén dong

MC_MoveAbsolute khoi dong
chuyén dong dén mot vi tri
tuyét doi. Chuc nang ket thuc

MC_MoveRelative
=[]
—EN ENO =
Axis Done =
— Execute Error =
Distance

Velocity -

MC_MoveRelative  khdi
dong mot chuyén dong co
lién quan vi tri ban dau

khi vi tri dich duoc dat dén

MC_MoveVelocity

&%)

=EN ENO =
Axis InVelocity =

- Execute Error =
Velocity

= Current -

MC_MoveVelocity lam cho
truc di chuyén véi toc d xac
dinh.

3. Két ludn

Bai viét da x4y duyng mé hinh thyc hanh mang
truyén thong cong nghi¢p Profinet, sir dung phan
mém TIA Portal V16 dé thiét lap c4u hinh, két ndi
mang Profinet cho PLC S7-1500, Driver Servo,
Servo. M6 hinh tac gia dé& xuat s& gitp SV hoan
thién kién thirc vé& diéu khién va giam st trong cac
hé théng san xuat tu dong, cach két ndi, thiét lap ciu
hinh, va 1ap trinh truyén thong Profinet.
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