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DAL HQC PANANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC SU PHAM KY THUAT Poc lap - Tu do - Hanh phic

THONG TIN KET QUA NGHIEN CUU
1. Théong tin chung:
- Tén dé tai: Nghién ctru ché tao mo hinh diéu khién vi tri ban truot
- Ma s6: T2023-06-16
- Chti nhiém: ThS. Nguyén Vin Nam
- Thanh vién tham gia: TS. Pham Duy Duéng
ThS. Phan Thi Thanh Van
- Co quan chu tri: Truong Pai hoc Su Pham K¥ thuat — Pai hoc Pa Nang
- Thoi gian thyc hién: Thang 3/2024 dén thang 2/2025
2. Muc tiéu:

- Tao ra mot thiét bi giang day thuc hanh cho sinh vién nganh Ty dong hda véi

kién thirc vé diéu khién nang cao, dap (mg dao tao theo chuong trinh tién tién.

- Ung dung cac giai phap vé diéu khién vi tri nham cung cip kién thirc thuc té,

tryc quan gitp sinh vién tiép thu nhanh kién thic va van dung trong thuc té.

- Cung cép mét thiét bi ung dung cho dao tao thuc hanh hoc phén Thuc hanh
diéu khién logic tai Khoa Dién — Dién tir trudong Pai hoc Su pham K thuat.

- Xay dyng 3 bai thyc hanh phuc vu cho gidng day kién thirc diéu khién nang cao

cho cac hoc phan Thuc hanh diéu khién logic gdm:

1. Pau day két ndi encoder véi PLC S7-1200, doc xung tir encoder va tinh toan

ra téc d6 vong quay.

2. Pau day két ndi PLC S7-1200 véi dong co servo, Xuat Xung tdc d6 cao diéu

khién dong co servo
3. Pau day két nbi PLC S7-1200 véi dong co servo, 1ap trinh diéu khién vi tri ban

vii



truot di chuyén trong khoang 0 dén 200mm.

3. Tinh méi va sang tao: M6 hinh phuc vu cho giang day thyc hanh nham cung cip
cho sinh vién cac kién thire thuc té vé diéu khién vi tri. Tao ra md hinh ung dung bd
diéu khién vi tri ban trugt nham cung cép cho sinh vién kién thuc thuc té dang duoc
g dyung rat phd bién trong diéu khién hién nay.

4. Tom tit két qua nghién ciru: San pham nghién ctru di hoan thién gdm thiét bi dao
tao thyc hanh “M6 hinh thuc hanh diéu khién vi tri ban truot”, voi 3 bai tap di duoc
x4y dung van hanh trén mo hinh phuc vu giang day thuc hanh cho sinh vién.

5. Tén san pham: M6 hinh thuc hanh didu khién vi tri ban truot.

6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha niing ap dung:
Mo hinh thyc hanh diéu khién vi tri ban trugt s& dugc gidi thiéu va chuyén giao dén
cac giang vién va can bd giang day thuc hanh chuyén nganh Ty dong hoa truong Pai
hoc Su pham K§ thuat — Pai hoc Pa Néng dé giang day thuc hanh cho sinh vién.

7. Hinh anh, so' @6 minh hoa chinh

viil



Ngay 22 thang 03 nam 2025

TM. Héi dong Khoa Chii nhiém deé tai
Chu tich (ky, ho va tén)
(ky, ho va tén)

TS. Trin Hodng Vi Nguyén Vin Nam

XAC NHAN CUA TRUONG DAL HQC SU PHAM KY THUAT
KT. HIEU TRUONG
PHO HIEU TRUONG

PGS. TS. V6 Trung Hung

X



INFORMATION ON RESEARCH RESULTS

1. General information:
Project title: Research on Developing a Position Control Model for Sliding Table
Code number: T2023-06-16
Coordinator: Nguyen Van Nam

Implementing institution: The University of Da Nang - University of Technology

and Education
Duration: March 2024 — February 2025
2. Objective(s):

1. Develop a practical teaching device for students in the field of Automation,
focusing on advanced control techniques to meet the standards of an advanced

curriculum.

2. Implement position control solutions to deliver practical and intuitive
knowledge, enabling students to quickly comprehend and apply concepts in real-world

scenarios.

3. Provide a practical application device to support training in the Logic Control
course within the Department of Electrical and Electronics, University of Technology

and Education.

4. Design three practical exercises to enhance the teaching of advanced control

knowledge in the Logic Control course, including:

= Connecting an encoder to a PLC S7-1200, reading pulses from the encoder,
and calculating rotational speed.

= Connecting a PLC S7-1200 to a servo motor and outputting high-speed pulses
for servo motor control.

= Programming position control for a sliding table connected to a PLC S7-1200,

enabling movement within the range of 0 to 200 mm.



3. Creativity and innovation: The model is designed to facilitate practical teaching
by providing students with comprehensive and hands-on knowledge of position control
systems. It incorporates a position control system for a sliding table, allowing students
to gain practical experience with technologies widely utilized in modern control

systems.

4. Research results: The research has resulted in the successful development of a
practical training device, titled "Position Control Sliding Table Practice Model." This
device includes three fully developed and operational exercises to support hands-on

teaching for students.
5. Products: Position Control Sliding Table Practice Model.

6. Effects, transfer alternatives of research results and applicability: The Position
Control Sliding Table Practice Model will be introduced and transferred to lecturers
and practical teaching staff specializing in Automation at the University of
Technology and Education - The University of Da Nang. This model aims to enhance

practical training and improve the teaching and learning experience for students.
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MO DAU

Hién nay, trong linh vyc k¥ thuat diéu khién tu dong, diéu khién vi tri 1a mot ky
thuat phé bién, duoc str dung rdng rai trong nhiéu linh vuc ky thuat [1] — [6]. Rét nhiéu
may moc cong nghiép nhu may phay CNC, may tién CNC, may cat laser, may in 3D
va nhiéu thiét bi khac déu phy thudc vao cac giai phap diéu khién vi tri. Do d6, nhiéu
truong dao tao ky thuat da thé hién su quan tam trong viéc tich hop kién thirc co ban

vé diéu khién vi tri vao chuong trinh giang day.
1. Tinh cép thiét ciia @@ tai

bé dap Ung dao tao theo dinh huéng ung dung, chuong trinh dao tao da ra soat,
cap nhat tang thoi lugng thuc hanh, thuc tap theo dinh huéng chung cua nha truong.
bi kem vo1 su phat trién sd lugng va chét lugng doi ngli, can bd gidng day va phuc vu
giang day thi van dé dau tu phat trién trang thiét bi phuc vy trong dao tao thyc hanh,

thi nghi€ém ciling 1a van dé rat can thiét.

Dé dao tao dat theo yéu cau chuong trinh dao tao doi médi, Nganh cong nghé ky
thuat diéu khién va tu dong hoa cling da dua ra 1o trinh phat trién vé doi ngli giang
day, vé co sd vat chat va dic biét 1a trang thiét bi phuc vu trong dao tao thuc hanh, thi
nghiém. Tuy nhién, v&i ngudn kinh phi han hep hién nay thi viéc trang bi ddy du trang
thiét bi dé dap ung cho tit ca cac mon thyc hanh, thi nghiém 1a rt kho khin. Do vay,
can huy dong thém cac ngudn kinh phi khac nham hd trg tao ra céac trang thiét bi phuc
vu cho thyc hanh, thi nghiém 1a mgt giai phéap can duoc cha trong. Vi thé, ung dung
nghién ctru khoa hoc c6 san phém 1a tao ra cac trang thiét bi nham phuc vu cho dao tao
thuc hanh, thi nghiém 1a mot huéng can phat huy nham giai quyét bot mot phan kho

khin hién nay ciia nha trudong vé dau tur thiét bi méi.

Nganh cong nghé ky thuat diéu khién va ty dong hoa di nghién ciru, ra soat va
cap nhat tang thoi lugng thuc hanh, thyc tap cho mot s6 hoc phén mili nhon cua nganh.
Trong d6 hoc phan “Thyc hanh diéu khién logic” 1 mot trong nhiing hoc phan trong
tam cta sinh vién ty dong hoa. Nhirng nim gan dy trang thiét bj thuc hanh hoc phan
ndy van duoc chu trong dau tu nhung van con han ché, kién thirc co ban thi hién tai
trang thiét bj dao tao dap ung duoc, & kién thic nang cao cta hoc phan nay thi hién

dang thiéu cac mo hinh thyc hanh truc quan. Vi vay, viéc nghién ctru tao ra san pham

1



g dung phuc vu cho dao tao cac kién thirc nang cao cho hoc phan “Thuc hanh diéu

khién logic” 14 rat can thiét.

Ngoai ra, viéc hoc thuc hanh Gmg dung cung cap cho cac ban sinh vién cac kién
thire thue té co ban, két hop giita 1y thuyét co s& va viée thuc hanh tric tiép. Do do,
chuong trinh ddo tao dugc thiét ké theo mé hinh nay ciing thuc té hon, chi trong vao
viéc nang cao nang lyc va k¥ nang lam viéc cho cac em sinh vién. Tt do, gitp cadc em
rit ngin qua trinh lam quen véi céng viée sau khi ra truong, ting co hoi viét 1lam cho

sinh vién tot nghiép.
2. Poi twong, pham vi nghién ciru
2.1. Péi twong nghién ciru
- Thiét bi phuc vu trong dao tao thuc hanh
- Co s6 1y thuyét vé& bo 1ap trinh PLC
- Co s6 1y thuyét vé bo phat xung PTO, PWM
2.2. Pham vi nghién ciru
- Nghién ctru, ché tao thiét bi phuc vu cho dao tao thuc hanh.
3. Cach tiép can, phwong phap nghién ciru
3.1. Céch tiép cin

- Tim hiéu cac tai liéu vé cac bd 1ap kha trinh PLC (PLC - Programmable Logic

Controller)

- Tim hiéu cac mé hinh twong tu di cé trong thuc té, cac mg dung vé bd phat

xung PTO, PWM trong diéu khién hién nay.
3.2. Phuwong phap nghién ciru
Phuong phap 1y thuyét:
- Nghién ctru thiét ké ban v& chi tiét cia mo hinh
- Nghién ctru tmg dung vé bd phat xung PTO, PWM trén PLC
Phuong phap thuc nghiém:

- Gia cong ché tao mo hinh diéu khién vi tri ban trugt



- Lap trinh diéu khién va kiém tra thuc nghiém.
4. N¢i dung nghién ctru
Dé cuong chi tiét ctia dé tai duoc chia thanh 6 phan nhu sau:
M¢ dau
Chuong 1: Tong quan
Chuong 2: Co s 1y thuyét
Chuong 3: Thiét ké va ché tao mo hinh
Chuong 4: Kiém tra thuc nghiém va danh gid mé hinh

Két luan



CHUONG 1: TONG QUAN

1.1. Téng quan vé md hinh

M0 hinh diéu khién vi tri 1a mot mé hinh thuc nghi¢m can thiét cho sinh vién hoc
tap va nghién ciru, véi cdu tao don gian nhung kién thirc nén tan vé diéu khién vi tri
dugc van dung nham gitip sinh vién ¢ céi nhin tric quan.

Nguyén 1y hé théng diéu khién vi tri bing PLC dugc trinh bay nhu Hinh 1.1.
Viéc kiém soat vi tri ban trugt béng mot dong co servo. O d6, bo diéu khién trung tam
(PLC) nhén gia tri phan hoi vi tri tir bd ma hoa vong quay (encoder) tir ddng co servo

(Hinh 1.2).

B6 ma héa
(Encoder)

A PLC Driver Pong co | Vitriban truot
May tinh M- |

S7-1200 dong co servo

Hinh 1.1: So d6 nguyén Iy ciia hé thong diéu khién vi tri
Phan ctng hé théng mo hinh gdm bdn khéi chtr ning quan trong: (i) Bo diéu
khién 1ap kha trinh S7-1200, (ii) bd dong co servo, (iii) bd cam bién do khang cach va
(1v) b truot dién (Hinh 1.2)

Ngudn cdp BO ma hoa

Ban truot dongco  (Encoder)

-

—T

772

Dong co budce

Hinh 1.2: M6 hinh phan ciing cia hé thong diéu khién vi tri
Viéc kiém soat vi tri cling nhu tdc do cua cac bd truyén dong dién 1a can thiét cho

rat nhidu quy trinh céng nghiép khac nhau [1]- [3]. Hé thdng dinh vi c6 thé dat duoc



d6 chinh x4c cao 1a rat can thiét va dong vai trd quan trong trong cac thiét bi cong

nghiép nhu méy cong cu, hé thdng robot.
1.2. Tong quan vé dong co servo

Dong co servo, mot cong nghé khong thé thiéu trong thé giéi tw dong hoa hién
dai, da mang lai nhiéu loi ich cho nganh cong nghiép san xuét, robot va cac linh vuc

khac yéu cau do chinh xac va hi¢u suat cao.
1.2.1. Dinh nghia vé dpng co servo

Ddng co servo la mot loai dong co dugc diéu khién vi tri hodc téc do thong qua
bo diéu khién (Servo controller) trong hé théng diéu khién c6 phan hoi kin. Ching
duogc sir dung dé tao ra chuyén dong theo yéu cau. Bang cach st dung cam bién vi tri,
thuong 14 by ma hoa (encoder), dong co servo cd kha ndng phat hi¢n vi tri hién tai va

di€u chinh chinh x4c dén khi dat dugc vi tri mong muon.
1.2.2. Céu tao ciia dong co servo

Stator

T vi tri clia roto, mét tir
trudmg quay duoc tao ra
de

1ao ra md-men xodn mdt
cach nieu qua

Winding

Dong dién chay trong day
quan tao ra tir trro'ng quay

Er ~oder(Ma hoa)
Nam cham vinh clru khac dugc
dat bén ngoai truc.

-~ Cap mé hda
Bearing -
Odotruc/Vongbi

- Cép adng co

Shaft(Truc)

BO phan nay truyén cong suét dau
ra cia dong co.

Tai duoc truyén qua co cau truyén
(chdng han nhwr khép néi)

Rotor
Nam cham vinh ciru khéc duoc dat bén ngodi truc

Hinh 1.3: Céu tao ciia dong co servo
Pong co bao gém hai cudn day 1a cudn day stato va rotor. Pong co bao gdbm hai
b truc & mat trude va mit sau dé truc chuyén dong tu do.
Stato dong vai tro 1a thoi nam cham hit tir truong, hd tro dong co hoat dong. Khi
dong dién duoc dan qua cac cudn day quén dat bén trong 161 thép, no6 s€ tao ra mdt luc

cam ng dién tir & chuyén d6i tir nang luong dién thanh ning lwong co hoc.



Day quan rotor dugc quan trén phan quay cua dong co va day quan nay con dugc
goi la day quan phan ing cua dong co. Rotor 1a 1 nam cham vinh ctru, 1a phan chuyén
dong trong h¢ thong dién tir cua dong co dién. Luc tuong tac gitra cdc cudn day va cac

tur truong dién tich tao ra mdt mo6 men xodn xoay quanh truc quay cua Rotor.

B ma hoa c6 nhiém vy giam sat dé xac dinh toc d§ quay va vi tri quay cuia dong

co sau d6 phan hoi dé diéu khién chinh xac vi tri.

1.2.3. Nguyén ly lam viéc cua dong co servo

- « 5 "
Tin hiéu Bo dieu Bo dieu BS diéu
diéu khién " khién vitri * khxe? van - khien Motor o
toc moment
£ 4

Déng dién stato

v

Encoder

Hinh 1.4: So d6 nguyén 1y lam viéc ciia dong co servo

» Thiét lap muc tiéu: Trudc hét, ta phai cung cép cho dong co mot muc tiéu vi
tri hodc toc d6. Muyc tiéu nay c6 thé duoc dat thong qua phan mém, hoidc théng qua tin
hiéu tir mot ngudn bén ngoai, nhu mot bo diéu khién tay cam, ban phim, hodc tin hiéu
ttr mot hé thong diéu khién tu dong.

= Poc gid tri cam bién: Hé théng servo sau do doc gia tri tor cam bién vi tri,
thuong 1a mot bo ma hoa, dé xac dinh vi tri hién tai ctia dau ra dong co.

» So sanh v&i muc tiéu: Bo diéu khién servo sau d6 so sanh vi tri hién tai véi
muc ti€u da dat. Su khac biét gitta hai gia tri nay duoc goi la “dd Iéch tin hiéu”.

» Piéu chinh dong co: Dua vao d¢ 1éch tin hiéu, bd diéu khién servo sé quyét
dinh cach diéu chinh dong co. Néu vi tri hién tai thép hon muc ti€u, dong co s€ dugc
dua vao ché do chay dé tang vi tri. Néu vi tri hién tai cao hon muc tiéu, dong co ¢co thé
duoc dua vao ché do chay nguoc dé gidm vi tri. Muc do diéu chinh dong co phu thuodc
vao ca sai léch hién tai va thoi gian ma sai léch nay ton tai — day chinh 1a nguyén ly
ctia viée diéu khién PID (Proportional, Integral, Derivative).

= Lip lai quy trinh: Qua trinh nay sau d6 dugc lap lai lién tuc, voi bo diéu khién
servo doc gia tri cam bién, so sanh nd véi muc tiéu, va diéu chinh dong co theo can
thiét. biéu nay cho phép h¢ théng servo duy tri vi tri hodc tdc do muc tiéu mot cach

chinh xac, tham chi khi c¢6 cac yéu t6 ngoai vi nhu tai trong thay dbi.

1.2.4. Phdn logi dong co servo



Nguoi ta phan loai dong co servo theo dong dién,. Dong DC va AC nhu sau:

Dong co Dong co
Servo DC Servo AC

Pdng co Servo DC Pong co Servo DC Pong co Servo AC Dong co Servo AC
khong chéi than c6 chdi than khong déng bd dong bd

Hinh 1.5: Phdn logi dong co servo
1.2.4.1. Bong co servo DC

Loai dong servo DC duoc thiét ké dé ung dung vao nhirng hé théng st dung
dong dién nhé. N6 dugc phan chia thanh 2 loai d6 la: dong co DC Servo 1 chiéu co
chdi than (Brushed Servo Motors) va loai dong co DC Servo khong cé chdi than

(brushless servo motor).

= (Cau tao:

Chai

Kep
Nam cham I
vinh ctiu
(phan Stator)
Bo chinh
Iuu
Cudn cam 16i

(Phan Rotor)
Hinh 1.6: Céu tao dong co DC Servo
B6 chinh luu, kep, b0 ma hoa (encoder), choi va cudn cam 18i, nam cham vinh
citu 1a nhitng thanh phan cau tao co ban ctia 1 mét Servo DC. Loai dong co DC Servo
¢6 choi than ¢6 ciu tao gém: choi than, stato, cudn 15i va roto. Loai dong co DC Servo

khong c6 chdi than ddc biét hon khi cudn pha lap & rotor chinh 1a dong co vinh ciru.
1.2.4.2. Dong co servo AC

bong co Servo AC dugc xem giong voi dong co bude vi c6 nhi€u nét twong
dong véi dong co budce. Stato la cudn day quan ri€ng biét va rotor 1a nam cham vinh

cuu. Trong dong co Servo AC chia thanh 2 loai nho:

= Pong co AC Servo khong dong bd cau tao gdm: cudn cam chinh, day din thir

cap, vong doan mach, bd ma hoa (encoder).



= Pong co AC Servo dong bd ciu tao don gian hon gdm: b mi hoa (encoder),

cuon cam chinh, va mot nam cham vinh ctru.

Cudn cam chinh
(phan Stator)

Cudn cam chinh
encoder (phan Stator)

encoder
Nam cham vinh Déy_de'm th cép
cltu (phan Rotor) (Nhém hodc dong

Vong doan mach

a) Pong co AC Servo dong bo b) Pong co AC Servo khong dong bd

Hinh 1.7: Céu tao dong co AC Servo

1.2.5. Ung dung ciia dong co servo trong thuc té

DPong co Servo thuong duoc st dung trong cac ung dung yéu cau do chinh xéc
cao: may tién cnc, may phay cnc, trung tdm gia cong cnc, robot, mady moc cong
nghiép, hé thong diéu khién dan dung va quan su, may moc san xuit, hang khong vii
try, y té, dién tur tiéu dung va nhiéu ung dung khac. Chinh nho tinh linh hoat va kha
ning kiém so4t chinh xéc, chung da tr& thanh mot thanh phan quan trong dé dam bao

hiéu suét cao va dang tin cdy trong cac hé thong va quy trinh cong nghiép.
1.2.6. Uu diém va nhwoc diém cia dong co servo
1.2.6.1. Uu diém

» Do chinh xé4c cao: Co thé kiém soat vi tri va tbc d6 mot cach chinh xac.

» Hiéu suit tot & moi toc do: Co thé cung cép md-men xodn diu ra On dinh & ca
tdc do thap va toc d6 cao. Mo-men khong doi trong khoang tdc do tir 0 dén tdc do dinh
murc. Do d6 dong co servo thuong duogc sir dung trong mot sé tng dung cdn moé-men
cao o toc do thap.

» Diéu chinh tdc d6 d& dang: Tdc d6 co6 thé duge diéu chinh mot cach dé dang
va linh hoat dé phu hop véi nhu cau cia ing dung.

= Tinh linh hoat: Pong co servo thudng c6 nhiéu kich c¢& va loai khac nhau dé
phu hop véi nhiéu loai tmg dung khac nhau. Kich thudc va trong lugng nhé hon, it bi
hu hong.

= Pap Gmg nhanh: Pong co servo c6 thé dap ung nhanh chong khi co su thay ddi



trong tin hiéu dau vao. Diéu nay cho phép hé théng diéu chinh nhanh chéng dé phu
hop véi cac yéu cau thay dbi.

= Hoat dong ém 4i: Do khong c6 chdi than nhu trong dong co DC, dong co
servo hoat dong ém ai va khong gay tiéng on. Tiét kiém dién ning (ddng co servo co

thé tiét kiém 5-20% dién nang so v4i dong co thudng).
1.2.6.2. Nhweoc diém

* Chi phi cao: So v6i cac loai dong co khiac nhu dong co DC hay AC thong
thudng, dong co servo thudng co gia thanh cao hon do ciu tric va hé théng diéu khién
phuc tap.

» Yéu cau diéu khién phtrc tap: Pong co servo can mot b diéu khién (servo
controller) dé hoat dong. Piéu khién dong co nay doi hoi kién thirc va k¥ thuat phirc
tap hon so vdi cac dong co thong thuong.

* Bdo dudng va stra chita kho khan: Viéc bao dudng va sura chira dong co servo
c6 thé kha kho khin do cdu triic phuc tap. Ngoai ra, viéc tim kiém va thay thé cac bd
phan hong ciing c6 thé tén kém va mat thoi gian.

= Can nhiéu day két n6i: Pong co servo thudng can nhiéu day két ndi hon so véi
cac loai dong co khac. Diéu nay c6 thé gy kho khin trong viée lap dat va bao dudng.

= Nhiét do hoat dong: Bong co cod thé tao ra nhiét khi hoat dong, dac biét khi

hoat dong & cong suit cao, doi hoi hé théng lam mat hiéu qua.



CHUONG 2: COSOLY THUYET

2.1. Co s& ly thuyét vé PLC S7-1200
2.1.1. Giéi thiéu vé PLC S7-1200

Bo diéu khién logic 1ap kha trinh (PLC) S7-1200 mang lai tinh linh hoat va sirc
manh dé diéu khién nhiéu thiét bi da dang hd tro cac yéu cau vé diéu khién tyu dong. Su
két hop giira thiét ké thu gon, cau hinh linh hoat va tap 1énh manh mé da khién cho S7-
1200 tré thanh mot giai phap hoan hiao danh cho viéc diéu khién nhiéu tng dung da

dang khéc nhau.

Két hop mot bd vi xur 1y trung tam (CPU), mot bod nguén tich hop, cdc mach ngd
vao va mach ngo ra trong mot két cu thu gon, CPU trong S7-1200 da tao ra mdt PLC
manh mé. Sau khi ngudi dung tai xudng mét chwong trinh, CPU s& chira mach logic
dugc yéu cau dé giam sat va diéu khién cac thiét bi nam trong Gmg dung. CPU giam sat
cac ngd vao va lam thay doi ngd ra theo logic cta chuong trinh nguoi dung, ¢ thé bao
gdm cac hoat dong nhu logic Boolean, viéc dém, dinh thoi, cac phép toan phitc hop va
viéc truyén thong véi cac thiét bi thong minh khac.

Mot s tinh ning bao mat gitp bao vé viée truy xuit dén ca CPU va chuong trinh
diéu khién:

= MG&i CPU cung cip mot su bao vé bang mat khau cho phép ngudi dung ciu
hinh viéc truy xuat dén cac chuc nang caa CPU.

= Ngudi dung c6 thé st dung chirc ning “know-how protection” dé 4n ma nam

trong mot khéi xac dinh.

CPU cung cdp mdt cong PROFINET dé giao tiép qua mot mang PROFINET.
Céac module truyén thong 13 c¢6 sin danh cho viéc giao tiép qua cac mang RS232 hay

RS485.

Céc kiéu CPU khac nhau cung cip mét su da dang cac tinh ning va dung luong

gitip cho nguoi dung tao ra cac giai phap c6 hiéu qua cho nhiéu tng dung khac nhau.
2.1.2. Céu triic phén cirng

2.1.2.1. Hinh ddng va cdu triic bén ngodi
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Hinh déng bén ngoai ciia PLC-S7-1200 nhu hinh bén dudi.

® B6 phan két ndi ngudn

@ Cac bd phan két noi noi day cua nguoi dung co

thé thao duoc (phia sau cc nap che)

@ Khe cam thé nhd nam dudi cira phia trén

® Céc LED trang thai danh cho I/O tich hgp

@ B0 phan két ndi PROFINET (phia trén cia CPU)

Hinh 2.1: Hinh dang bén ngoai cua PLC S7-1200
Mot s6 dong PLC S7-1200 nhu bang sau:

Bang 2.1: Bang thong s6 k¥ thuat ciia dong PLC S7-1200

Chtrc nang CPU 1211C CPU 1212C CPU 1214C
Kich thirée vat 1¥ (mm) 90 x 100 x 75 110 x 100 x 75
B§ nhé nguoi dung:

* Bo nhd lam vige *25kB *50kB

* Bo nho nap *1 MB *2 MB

I/O tich hop cuc bd

* Kiéu sd *6ngovao/4 |*8ngdvao/6 |* 14 ngd vao /
* Kiéu tuong tu ngo ra ngo ra 10 ngd ra
Kich thudc anh tién trinh 1024-byte ngo vao (I) va 1024-byte ngd ra (Q)

R6A nhd hit (M) 4096-hvte R192-hvte
Module mé rong vao/ra Khong 2 8

Béng tin hi¢u 1

Céac module truyén thong 3 (md rong vé bén trai)

Céc b dém toc do cao 3 4 6

* Pon pha *3tai 100 kHz |* 3 tai 100 kHz |* 3 tai 100 kHz

*1tai 30 kHz | * 3 tai 30 kHz

* Vudng pha * 3 tai 80 kHz * 3 tai 80 kHz * 3 tai 80 kHz

Cac ngo ra xung 4

11



Thé nho Thé nhd SIMATIC (tuy chon)
Thoi gian lvu git dong hd | Thong thudng 10 ngay / it nhat 6 ngay tai 40°C

PROFINET 1 cong truyén thong Ethernet
Téc d6 thuc thi tinh toan |18 us/lénh
Tbc @6 thuc thi Boolean 0,1 ps/lénh

2.1.2.2. Cdac module mo rong

Ho S7-1200 cung cép mot sd luong 16n cac module tin hi¢u va bang tin hi¢u dé
mo rong dung lwong ciia CPU. Nguoi ding con c6 thé lap dit thém cac module truyén
thong dé hd tro cac giao thirc truyén thong khac.

- Module tin hiéu

Nguoi dung c6 thé sir dung cac module tin hiéu dé thém vao CPU cac chirc ning.

Céc module tin hidu két ndi vao phia bén phai ciia CPU.

O)

N ® Cac LED trang thai danh cho I/O cua
e ® module tin hidu
- — —@ @ B6 phan két n6i dudng din
.|.ll' Eaaﬁu Hggﬂl ® B6 pha k'(t - A.dA ) S di
I“I“EI - | O phan két noi noi day ctia nguoi dung

c6 thé thao roi
Hinh 2.2: Module tin hiéu (SM) cua PLC S7-1200
Thong s6 cua module tin hiéu dugc thé hién nhu bang sau:

Bang 2.2: M6t s6 module tin hiéu cia PLC S7-1200

Module Chingd vao | Chi ngo ra Két hop In/Out
8 x DC In / 8 x DC Out
8 x DC Out
8 x DC In 8 x DC In / 8 x Relay
8 x Relay Out
Out
Module tin | K1€% 0 16 x DC In / 16 x DC
hiéu (SM) 16 x DC In 16 x DC Out|Out
16 x Relay Out | 16 x DC In / 16 x Relay
Out
Kiéu 4 x AnalogIn |2 x Analog In|4 x Analog In / 2 x
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tuong ty | 8 x Analog In | 4 x Analog In Analog
Out

Kiéusd |- - 2xDCIn/2xDC Out
Bang tin

hi¢u (SB) | Kiéu

- 1 x Analog In -

tuong tu

- Module bdng tin hiéu

Mot bang tin hiéu (SB) cho phép nguoi dung thém vao I/O cho CPU. Nguoi
dung c6 thé thém mot SB véi ca /O kiéu sé hay kiéu twong tw. SB két ndi vao phia
trugce cua CPU.

= SB v6i 4 1/0 kiéu s6 (ngd vao 2 x DC va ngd ra 2 x DC).

= SB vdi 1 ngd ra kiéu tuong ty.

@ Céac LED trang thai trén SB
@ B phan két ndi ndi day ciia ngudi ding

c6 thé thdo ra

Hinh 2.3: Module tin hiéu (SB) cua PLC S7-1200
Béang 2.3: Module bang tin hi¢u cua PLC S7-1200

Module Chi ngd vao | Chingd ra Két hop In/Out
Bang tin | Kicuso - - 2 x DC In/2 x DC Out
hi¢u (SB) | kidy tuong tu | - I x Analog In | -

- Module truyén thong

Ho S7-1200 cung cap cac module truyén thong (CM) danh cho céc tinh ning bo
sung vao hé thong. C6 2 module truyén thong: RS232 va RS485.

= CPU hd trg t6i da 3 module truyén thong
= MJ&i CM két ndi vao phia bén trai cia CPU (hay vé phia bén trai cia mot CM
khac).
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® Cac LED trang thai danh cho

module truyén thong

@ B phan két ndi truyén thong

Hinh 2.4: Module truyén théng (CM) ciia PLC S7-1200
2.1.3. Céu triic bp nho

Tat ca cac bo diéu khién PLC déu co6 thanh phan chinh 1a: M6t b nhé chuong
trinh RAM bén trong (co thé mo rong thém mot ) bd nhd ngoai EPROM). Mdt bo vi

xtr 1y ¢6 cong giao tiép ding cho viéc ghép ndi véi PLC, Cac Modul vao/ra.
2.1.3.1. Phdan chia bo nho

PLC str dung ving nhé dé luu trir chuwong trinh nguoi dung, dir liéu va cau hinh.

C6 3 loai vung nh¢ dugc str dung trong PLC S7-1200 nhu sau:

*  Vung nhé chuong trinh (Load Memory)
*  Vung nhé lam viéc (Work Memory)

* Vung nhé luu trir (Retain Memory)

2.1.3.2. Vung nho chuong trinh (Load Memory)

_| General ” 10 tags ” System constants || Texts |
Identification & Mainten... Zl
Checksums

» PROFINET interface [X1]
» DIBIDQ 6 [l (D Disable copying from internal load memory to external load memory)
b A2

» High speed counters (HSC) :‘

» Pulse generators (PTO/PYWM) 4

Startup ’
Cycle a’
Communication load .’
System and clock memory
» Web server
Multilingual support =

Extemal load memory

e BN
3

Time of day "
~ Protection & Security 7
Access level ’

Connection mechanisms | 4
-

Securityeven p
External load memo
Confguration contro

Connection resources

Overview of addresses =
Hinh 2.5: Vo hiéu hoa ving nho chwong trinh
Load Memory c6 thé so sanh n6 nhu 6 cing trén may tinh, dung chuia dir li¢u

chuong trinh ma ta download xubng. Load memory c6 thé bi thay thé bang thé nhd
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ngoai. Pé v6 hiéu hoa chirc nang dod, ta vao muc Hardware va chon 'Disable' tinh nang
nay.

Néu khong nhin chon “Disable copying from internal load memory to external
load memory” thi khi gin thé nhé voi ché d6 Program, viung nhé Load Memory cia

PLC sé chuyén sang luu trir trén thé nhd.
Load Memory luu trit cac dir li¢u sau:

= Khoi ham chwong trinh: OB, FC, FB.
Data Blocks (DB).

CAu hinh phan ctiing (Hardware Config).

Technology object.
2.1.3.3. Vung nho lam viéc (Work Memory)

Work Memory c6 thé so sanh nhu 1a RAM trén may tinh. Work memory dung
lwu trit cac thanh phan cta chuong trinh dang duoc goi ra dé thyuc thi. Va tit nhién 1a

vung nhé khong tu luu lai.

Work memory chtra code thuc thi nhu: FC, FB, OB va Data thuc thi dugc goi ra
tir cac khoi data DB, Technology object. Thuc thi 1énh nao thi 1énh d6 sé duogc 161 ra
Work memory dé lam viéc.

M3i vi tri bd nhé khac nhau c¢6 mét dia chi don nhat. Chuong trinh nguoi dung
sir dung céc dia chi nay dé truy xuat thong tin trong vi tri bd nhd.
2.1.3.4. Vung nho luu triv (Retain Memory)

Khi PLC dang hoat dong, néu mudn thong sé cua tag dugc giir lai khi PLC restart
thi chung ta s& dung dén bo nhé Retain Memory.

e D TN
Default tag table

Name Data type  Address Retain  Acces... Writa... Visibl.. C
1 @ Input 1 Bool %10.0 ¥ 2 ™
2 41 Status_Data Word %=QW100 k__‘! @ @
3 @ Teg3 DWord %MD 10 [w! fw! !
4 @ Tag. 4 Dword %MD 14 ™~ I~ v
5 @ Tag_1 Bool %MO.0 = V! i~
£ [ <Addne | (=) vy ¥ ¥

Hinh 2.6: Cdu hinh Retain Memory dé PLC heu tri gid tri tag khi mdt dién
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Theo mic dinh thi thong s cla tag s& khong duoc Retain memory luu lai. Tuy
nhién, néu chung ta mudn luu théng sb cia tag ndo thi s& cau hinh cho phép luu trong

Tia portal.

2.1.3.5. Thé nho

Thé nhé cho PLC S7-1200 13 mét thé SD duogc dinh dang theo chudn Siemens dé
tuong thich voi PLC S7-1200. Tinh nang chung cta thé nhé S7 1200 la:

* Luu trir dt li€u dang: file datalog, file bdo cdo, report, txt..... ttr PLC

= Dung dé tai chuong trinh vao PLC (Transfer): vi du ban khong ¢ cach nio
load chuong trinh plc vao, hay khi plc bi 15i load hoai khong duoc, ban c6 thé load
chuong trinh vao thé nhd rdi dé thé nhd ¢ ché d6 Transfer, gin vao PLC, khoi dong lai
la chuong trinh sé load vao PLC.

= Tinh ning nay hay dung khi PLC bi 15i khong két ndi dugc, hoic do password
cai full khong read/write chuong trinh PLC dugc, ta st dung thé nhd voi chic nang
nay dé xoa hét chuong trinh PLC va tra vé mic dinh.

= Ché d6 Program (ché d6 thé nhé SD thay thé Load Memory ctia PLC): cai dat
ché do cho thé nhé 1a Program, gan vao PLC 1a ban c6 thé dung thé nhé dé luu trix
chuong trinh PLC, thé nhd lac nay sé thay thé ving nhé load Memory trong PLC, n6
sé chira chuwong trinh chay va mét thé nhd 1a chuong trinh khong chay.

= Update Firmware: c6 thé dung thé nhé dé update firmware cho CPU.

Memory card "(G:) SIMATICMC[Transfer]"

X
Storage medium . |
Storage medium
Memory space ]
Free space: |3786240 Bytes
Used space: | 29772800 Bytes |
[ ] write-protected
- :w Card Reader/lUSB memory
‘F‘ Add userdefined Card Reader istics
~ T Removable devices :
; vl e Name: |5D card (G:)
\ System de == Copy CtrlaC File system: |FAT32
. - =]
%z Program 7 4 Capacity: | 33559040 Bytes
Py % Technol
\‘* echnolog B Card ReaderiUSB memory b [Serial number: |SMC_00db27110¢

» % PLC data 1

» T3 online cal & G : t Usable for: |HMLPLC 1x00
N |
- -~
v ‘ Details views s
\. -
4_~_ wi - ’Cardtype: Transfer
K s-references " Please select...
, = 1 Program
Name | ] Properties... Alt+Enter I

Update firmware

Hinh 2.7: Thao tdc cdu hinh thé nhé cho PLC S7-1200
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2.1.3.6. Kiém tra vimg nhé PLC dd dimg

bé xem vung nhé cua PLC ching ta c6 thé vao phan mém két noi véi PLC va

kiém tra hi¢n trang cia bd nhd nhu hinh sau:

Devices
B g Online access
r‘ +* Diagnostics LI 7~ g
hd Projectl 4o~ Sl
‘; Aad e duvice Diagnostic status
g Devices & networks Diagriostics buffer
~ (i PLC_1[cPu1212¢DCDEDC) 4 @ | Ocetime | >
Y Device configuration _.—-5 - =mmmmsSmsE———— % 1% o5t
( %/ Online & diagnostics )—‘f » PROFINETnterface [X1] . -
— i Y B Sizes in bytes Load memory Work memory Retain memory
ARSI ° Free: 2050932 75742 10188
BN RN R In use 46220 1058 52
: F-‘:ein‘[oﬁ[‘] ' : Total: 2097152 76800 10240
Block_1 [FC1
@ Data_block_1 [DB3] 9 ‘ \_ /
@ myMotorFB_Pump1 [D 9 |
@ myMotorFE_pump2 [D... [+
» [Ez] MotorList
» [ @
L
» B

Hinh 2.8: Kiém tra hién trang cdc ving nhé ciia PLC S7-1200
2.1.3.7. Kiéu dir liéu trong PLC S7-1200

Céc kiéu dit liéu duoc st dung dé xac dinh ca kich thudc ctia mot phan tir dit liéu
cling nhu cach thitc ma dit liéu duoc dién dich. Mbi thong s6 1énh hd trg it nhat mot
kiéu dir liéu, va mot s thong sd con hd trg nhiéu kiéu dir liéu. Ta giir con tré qua
truong thong sb cuia mot 1énh dé xem kiéu dir liéu ndo dugc hd trg d6i vi mot thong

soO da cho.

Mot thong so chinh thic 12 by dinh danh trén mot 1énh dénh dau vi tri cua dit lidu
duoc st dung boi 1énh do (vi du: ngd vao IN1 ctia mot 1€énh ADD). Thong s6 thuc té 1a
vi tri bd nhé hay hing s chta dit liéu dung cho 1énh (vi du %MD400
“Number of Widgets”). Kiéu dit liéu cta thong sé thuc té dugc chi dinh boi nguoi
dung phai phu hop v6i mot trong cac kiéu dit liéu duge hd trg cua thong sd chinh thirc

duoc chi dinh boi 1é€nh.

Khi chi dinh mot théng sb thyuc té, ta phai chi dinh ca mot thé ghi (ky hiéu) hay
mot dia chi nhé tuyét doi. Cac thé ghi ¢6 lién quan dén mot tén ky hiéu (tén thé ghi)
v6i mot kiéu dir liéu, mot ving nhd, d6 dich chinh bo nhd, va dong chu giai, va cé thé
dugc tao ra ca trong trinh soan thdo thé ghi PLC hay trong trinh soan thdo Interface
cho mot khdi (OB, FC, FB ay DB). Néu nhap vao mot dia chi tuyét d6i ma khong co
thé ghi lién quan, ta phai sir dung mét kich thude thich hop phu hop voi kiéu dit liéu

duoc hd trg, va mot thé ghi mic dinh s& dugce tao ra dudi muc nhap vao.
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Ta con c6 thé nhap vao gia tri hang s6 cho nhiéu thong s6 ngd vao. Bang sau day

miéu ta cac ki€u dir 1i€u co ban dugc ho trg, gom cac vi du ctia muc nhap co dinh. Tat

ca cac kiéu ngoai trir kiéu String déu c6 san trong trinh soan thao cac thé ghi PLC va

trong trinh soan thao Interface ciia khdi. Kiéu String chi c6 sin trong trinh soan thao

Interface cua khoi. Bang sau day xac dinh cac kiéu dir li€u co ban.

Bang 2.4: Bang cac kiéu dit liéu trong PLC S7-1200

Kiéu div | Kich thudc Pham vi C,éc vi du muc nhép vao
liéu (bit) : ¢6 dinh
Bool 1 0dén 1 TRUE, FALSE, 0, 1
Byte 8 16#00 dén 16#FF 16#12, 16#AB
Word 16 16#0000 dén 16#FFFF 16#ABCD, 16#0001
DWord |32 16#00000000 dén 16#FFFFFFFF 16#02468 ACE
Char 8 16#00 dén 16#FF “A”, L, “@”
SInt 16 -128 dén 127 123, -123
Int 16 32768 dén 32767 123, -123
DiInt 32 2147483648 dén 2147483647 123, -123
USlInt 8 0 dén 255 123
Ulnt 16 0 dén 65535 123
UDInt 32 0 dén 4294967295 123
Real |32 - 118 X 10 ssdén +-340 x 10 35 | 20000, =34, -1.2E+12,
3.4E-3
+/-2.23 x 10 308dén +/- .79 x 10 | 12345.123456789, -
LReal 32 208 1 2E+40
T#-24d_20h 31m_23s 648ms dén
T#24d _20h 31m_23s 647ms T#5m_30s
Time 32 Duoc luu trir dudi dang : - 5#-2d
2147483648 T#1d 2h 15m_30s_45ms
ms dén +2147483647 ms
String Thay d & bC;tc; ky tu c6 kich thude 0 dén 254 ‘ABC

Mic di khong ¢ san nhu mot kiéu dit liéu, dinh dang s BCD sau day duoc hd

trg boi cac 1€nh chuyén doi.

Béang 2.5: Bang chuyén doi dinh dang s6 BCD

Cac vi du muc

Dinh dang | Kich thwdc (bif) | Pham vi so nhép c6 dinh
BCD16 16 -999 dén 999 123, -123
BCD32 32 9999999 dén 9999999 1234567, -1234567
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- Binh dang cho cdc sé thue

Céc sb thuc (hay s6 c6 ddu chdm dong) dugc hién thi dudi dang s6 v&i do chinh
xac don 32-bit (Real) hay s6 do chinh xac kép 64-bit (LReal) nhu dugc miéu ta trong
tiéu chuan ANSI/IEEE 754-1985. Céac sb6 dau chim dong véi do chinh xac don la
chinh xac dén tbi da 6 chit sé c6 nghia va cac s6 dau chidm dong véi do chinh xac kép
1a chinh x4c dén tdi da 15 chit s6 co nghia. Ta c6 thé chi dinh t6i da 6 chir sé c6 nghia
(kiéu Real) hay 15 chit s6 c6 nghia (LReal) khi nhap vao mot hang s6 ddu cham dong
dé duy tri do chinh xac.

Céc tinh toan c6 lién quan dén mot chudi dai cac gia tri gdm céc s6 rat 16n hay rat
nho c6 thé tao ra cac két qua khong chinh xac. Pidu nay co thé xuat hién néu cac sb
hon kém nhau dén 10 lily thira x, trong d6 x > 6 (kiéu Real) hay x > 15(kiéu LReal).
Vi du déi véi kiéu Real: 100 000 000 + 1 =100 000 000.

- Dinh dang cho kiéu dit ligu chudi

CPU hd trg kiéu dit liéu String danh dé lIuu trir mot tuan tu cac ky tu byte don 1é.
Kiéu dit liéu String chira mot bd dém ky tu tong (s6 lugng cac ky tu trong chudi) va bd
dém ky tu hién thoi. Kiéu String cung cap t6i da 256-byte cho viéc luu trit két qua dém
ky tu tong t6i da (chiém 1 byte), két qua dém ky tu hién thoi (chiém 1 byte) va téi da
254 ky tu, trong d6 mdi ky tur duoc luu trit trong 1 byte.

Ta c6 thé sir dung cac chudi truc kién (hing sd) cho cac thong sb 1énh cua kiéu
IN béng cach st dung cac diu nhay don. Vi dy, mot chudi g6m 3 ky tu ,,ABC* co thé
duogc st dung nhu 12 ngd vao cho théng s6 IN cta 1énh S CONV. Ta con c6 thé tao ra
céc bién chudi bang cach lya chon kiéu dir liéu “String” trong trinh soan thao giao dién
khdi cho OB, FC, FB va DB. Ta khong thé tao ra mot chudi trong trinh soan thao thé
ghi ctia PLC. Ta c6 thé x4c dinh kich thuéc chudi téi da tinh theo byte khi khai béo
chudi, vi du, “MyString[10]” s€ xac dinh kich thudc tdi da 1a 10 byte cho MyString.
Néu khong bao gdm diu ngodc vudng voi bo chi thi kich thudce 16n nhét, gia tri 254 s&

duoc cho.

Vi du sau day xac dinh mot chudi voi gia tri dém ky tu tbi da b?lng 10 va gia tri
dém ky tu hién thoi bang 3. Dicu nay c6 nghia 1a hién thoi chudi chira 3 ky tu 1 byte,
nhung c6 thé duoc mo rong dé chira toi da 10 ky tu 1 byte.
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Bang 2.6: Vi du dinh dang kiéu dir liéu chudi

B6 dém ky tw | B dém ky tw , , , ,
tong hi¢n thoi Kytowel Kytw2 | Kytu3 ... Ky tu 10
10 3 C‘C” C‘A” GGT” i
(16#43) | (16#41) | (16#54) |
Byte 0 Byte 1 Byte2 | Byte3 | Byte4 |... Byte 11

- Cdc mang dir liéu

Ta c6 thé tao ra mdt mang chira nhiéu phan tir ciia mot kiéu co ban. Cac mang cé
thé duoc tao ra trong trinh soan thdo gian di¢n khdi danh cho OB, FC, FB va DB. Ta
khong thé tao ra mot mang trong trinh soan thao thé ghi PLC.

Pé tao ra mot mang tur trinh soan thao giao dién khdi, ta chon kiéu dit liéu “Array
[lo...hi] of type”, sau d6 chinh stra “lo”, “hi” va “type” nhu sau:

= Jo — chi s6 bat dau (thap nhat) ctia mang

= hi— chi s6 két thiic (cao nhét) ctia mang

= type — mdt trong céac kiéu dit liéu co ban, nhu 12 Bool, SInt, UDInt

Céac chi s6 4m déu duogc hd tro. Ta c6 thé dit tén mang trong cOt Name cua trinh
soan thdo giao dién khoi. Bang sau day cho thiy cac vi du ciia cic mang nhu ching co

thé xuét hién trong trinh soan thdo giao di¢n khdi.

Béang 2.7: Vi du cdc mang dir li¢u

Tén Kiéu dir liéu Chu giai

My Bits | Array [1 .. 10] dbi v6i kiéu Bool | Mang nay chira 10 gia tri Boolean

P Mang nay chtra 11 gia tr1 SInt, bao
My Data | Array [-5 .. 5] d6i véi kiéu Sint N i
gom chi muc 0

Ta tham chiéu cac phan tir cia mang trong chuong trinh bang cach st dung cu

phép sau:
= Array_name[i], trong d6 i la chi myc mong mudn.

Céc vi du co thé xuit hién trong trinh soan thdo chuong trinh nhu mot ngdé vao

thong s6:

= #My Bits[3] — tham chiéu bit thir 3 ciia mang “My _Bits”
= #My Data[-2] — tham chiéu bit thir 4 cia mang “My_Data”
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Ky hi¢u # dugc chén vao mot cach ty dong boi trinh soan thao chuong trinh.

- Kiéu dir liéu DTL (Data and Time Long)

Kiéu dir liéu DTL 13 mot ciu trac gdm 12-byte luu trir thong tin trén ngay va gio

trong mat cAu trac duogc xac dinh trude. Ta xéac c6 thé xac dinh mot DTL ca trong bo

nhé tam Temp cua khéi hay trong mot DB.

Bang 2.8: Kiéu dir liéu dinh dang DTL

(byte)

Do dai

Dinh dang

Pham vi gia tri

Vi du vé ngd

vao gia tri

12

Pém thoi gian va lich
(Year:Month:Hour:Minut

e:Second.Nanosecond)

Téi thiéu: DTL#1970-01-01-
:00:00:00.0

Téi da: DTL#2554-12-31-
:23:59:59.999999999

DTL#2008-
12-6
20:30:20.250

Moi phan cua DTL chtra mdt ki€u dit li¢u khac nhau va pham vi ctia céac gia tri.

Kiéu dir liéu cua mot gia tri dugc dinh trudc phai phu hop voi kiéu dir liéu cua cac

thanh phan tuong tng.

Bang 2.9: Kiéu dit liéu trong DTL

Byte |Thanh phan |Kiéu ditliéu |Pham vi gid tri
0 Year Ulnt 1970 dén 2554
1
2 Month USInt 1 dén 12
3 Day USInt 1 dén 31
1 (Chu nha én 2 (thor ba ay tron
4 Day ofweek | USInt tué(nC kEﬁngactgndcehﬁ y t(l;[o:g l::l};(): Eli?)ygité(?[rig
5 Hour USInt 0 dén 23
6 Minute USInt 0 dén 59
7 Second USInt 0 dén 59
8 Nanosecond |UDInt 0 dén 999 999 99
9
10
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11

2.2. Co s& ly thuyét vé 1ap trinh PLC S7-1200
2.2.1. Phwong phap lap trinh

Lap trinh cho PLC Siemens S7-1200 ngudi dung c6 thé sitr dung cac ngodn ngit

lap trinh nhu sau:
Phuong phap lap trinh hinh thang (LAD — Ladder Logic).
Phuong phap khéi ham (FBD — Function Block Diagram).
Phuong phap theo ciu trac (SCL — Structured Control Language)
Phuong phap liét ké cau Iénh (STL — Statement List).
Phuong phap lap trinh hudng d6i twong (Graph).

= LAD: 1a mot trong nhitng ngdn ngit 14p trinh duoc sir dung phd bién nhét cho
PLC. N6 duogc st dung dé biéu dién cac tin hiéu dau vao va dau ra cua PLC dudi dang
cac mach dién tr dang thanh ngang. LAD 1a mdt ngdn ngir 1ap trinh dd hoa, d& hiéu va
than thién vo1 ngudi dung.

= FBD: dugc su dung dé biéu dién cac ham logic hodc toan hoc. N6 duogc tao ra
tr cac khdi chuc nang, dugc két ndi v4i nhau béng cac duong dan, tao thanh cac
chuong trinh diéu khién twong d6i phirc tap.

= SCL: dugc sir dung dé viét cac chuong trinh phirc tap hon, véi cac cong cu
1ap trinh phirc tap hon so véi LAD va FBD. N6 cho phép cic nha phat trién viét cac
ham toan hoc, diéu khién bo nh¢, chuyén dbi dit liéu va xt Iy cac chudi dit liéu.

= STL: 1a ngdén ngir 1ap trinh bac thép, thuong dugc st dung dé tdi wu hoa hiéu
suat chuong trinh, dic biét 13 trong cac tng dung yéu ciu thoi gian xr Iy nhanh.

= Graph: 1a ngdn ngit 1ap trinh hudng d6i tugng duoc sir dung dé thiét ké cac
chuong trinh phtrc tap, cung cép kha ning tai sir dung ma va ting tinh linh hoat trong

quan ly cac chuong trinh.
2.2.2. Phin mém lgp trinh
2.2.2.1. Gidi thiéu vé phan mém Idp trinh cho PLC S7-1200

TIA Portal (Totally Integrated Automation Portal) 13 mot phan mém tong hop

cua nhi€éu phan mém diéu hanh quan 1y tu dong hoda, van hanh dién cta hé thong. Co
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thé hiéu, TIA Portal 1a phin mém ty dong hoa dau tién, co s dung chung 1 moi

truong, nén tang dé thue hién cac tac vu, diéu khién hé théng.

TIA Portal duoc phat trién vao nam 1996 boi cac ky su cua Siemens, né cho
phép nguoi dung phat trién va viét cac phan mém quan 1y riéng 1é mot cach nhanh
chong, trén 1 nén tang thong nhat. Giai phap giam thiéu thoi gian tich hop cac tng

dung riéng biét dé thong nhat tao hé thong.

TIA Portal tich hop ty dong toan dién 1a phan mém co sé cho tit ca cic phan
mém khac phat trién: Lap trinh, tich hop cdu hinh thiét bi trong dai san pham. Pic
diém TIA Portal cho phép cic phan mém chia sé cung 1 co s& dit liéu, tao nén tinh

thdng nhat, toan ven cho hé théng tmg dung quan 1y, van hanh.
TIA Portal tao mdi truong dé dang dé 1ap trinh thyc hién cac thao tac:

= Thiét ké giao dién kéo nhi thong tin d& dang, voi ngdn ngit hd trg da dang.

= Quan ly phan quyén User, Code, Project tong quat.

= Thuc hién go online va Diagnostic cho tit ca cac thiét bi trong project dé xac
dinh bénh, 15i hé thong.

= Tich hop md phong hé thong.

= D@ dang thiét 1ap cau hinh va lién két giita cac thiét bi Siemens.

Hién tai phan mém TIA Portal c6 nhiéu phién ban nhu TIA Portal V14, TIA
Portal V15, TIA Portal V16 va méi nhat 1a TIA Portal V17. Tuy theo nhu cau str dung

ma nguoi dung s€ lya chon cai dat TIA portal phién ban tuong ung.
2.2.2.2. Cdc thanh phan trong b cai TIA Portal

Phan mém TIA Portal dugc Siemens phat trién v&i nhiéu thanh phan giup ngudi
dung quan ly, lap trinh PLC, HMI (Human Machine Interface) hi¢u qua. Cac thanh
phan c6 trong bo TIA Portal:

= Simatic Step 7 professional va Simatic step 7 PLCSIM: Giai phép 1ap trinh va
md phong PLC S7-300, S7-400, Simatic S7-1200, Simatic S7-1500...

= Simatic WinCC Professional: Pugc dung dé 1ap trinh man hinh HMI va giao
dién SCADA (Supervisory Control and Data Acquisition).

= Simatic Start Driver: Puoc 1ap trinh cdu hinh Siemens.

= Sirius va Simocode: Thiét 1ap c4u hinh va chuan doan 13i linh hoat.
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» Piéu khién chuyén dong don truc va da truc v6i hd tro Scout TIA. Thu vién
Simatic Robot ddy du dit liéu cho phép ngudi dung thiét 1ap cAu hinh va hé thng
nhanh chong.
2.2.2.3. Bao mdt lap trinh PLC voi TIA Portal

Phan mém TIA Portal cung cdp cho nguoi dung nhiéu sy lya chon dé bao mat
cho du an ctia minh:

= Full access: Ung v6i khdi bao mat ma ai ciing c6 thé doc va viét ma khong
can mat ma (password).

= Read Access: Bao mat phan viét cho PLC, can c6 password. HMI va SCADA
hay user doc dugc chuong trinh khong can password.

= HMI access: Biao mat phan doc va ghi ciia PLC can c¢6 password. HMI va
SCADA doc khong can password.

= No Access: Tat ca cac (mg dung truy xuat vao PLC déu can password.
2.2.2.4. Tap lénh trong TIA Portal

» (Céc nhom Iénh co ban (Basic instructions)

B -
v | Basic instructions =
Lo
Marme Description Version
b [ 7] General ?
b o] Bit logic operations V1.0 E
¢ [@] Timer operations V1.0 o
b [+1] Counter operations V1.0 E
. =
¥ ril Comparator operations
¥ [£] Math functions V1.0 =
b [=| Move operations V2.5 —‘:
¥ 24 Conversion operations o
» 5M Program control operati... V1.1 3
¥ [ word logic operations V1.4 |
b 5 shiftand rotate LLI
o=
=3
=
o
=

Hinh 2.9: Cac nhom lénh co ban (Basic instructions)
Pay 1a nhém 1énh co ban nhat nhung lai duoc ding nhiéu nhat, ¢ thé thay cac

Iénh vé Logic, Couter, 1¢nh so sanh, 1¢nh tinh todn, ...
» Téap 1&énh md rong (Extended instructions)
Day 14 nhom 1énh chuyén sau hon nhung it str dung hon nhu 1énh xt 1 ngit, thoi
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gian thuc, xtr Iy chudi va ki tu, ...

> | Basic instructions | g.

hd | Extended instructions

Nanr'le - Description Wersion E
b | | Date and time-ofday V22 _F

» [ ] string + Char V37 uE

¥ [ ] Distributed /O V27 E
b [ 7] PROFIEnergy V2.7

r D Interrupts V1.2 ;=
¥ [7] alarming V1.7 _:
b [ 7] Diagnostics V1.8 o

b [7] Pulse V1.1 &
» [ ] Recipe and data logging V13 =
» [ 7] Data black contral V13 LLI
b [ 7] Addressing V1.3 g
» [ File handling V1.1 2

b [ ] safetyExtensions V1.0 E.

Hinh 2.10: Cac nhom lénh mo rong (Extended instructions)
» Tép lénh ting dung (Technology)
bay 1a nhom 1énh str dung cho cac ing dung dédc biét cua PLC, bao gém bo dém

tdc d6 cao (SHC), bo diéu khién PID, phat xung diéu khién vi tri Servo, ...

v Technology )|
Name Description Version :
» [ 7] Counting Vi1 =
» [ | PID Contral a
» [ ] Motion Control V8.0 ||
b [ 7] SINAMICS Motion Contral V2.0 =
)
o

Hinh 2.11: Cdac nhom lénh ung dung (Technology)
= Tap lénh xtr 1y truyén thong (Communication)
Pay la nhom 1énh st dung 1ap trinh cho mg dung truyén thong giita PLC véi
PLC, véi bién tan, may tinh, ... vi du 1€nh truyén thong Ethernet, Modbus, Profibus,

... trong myc S7 Communication, st dung Web Server, ...

v | Communication E
Marne Description Wersion ;"""
» [ ] 57 communication V13 =
» [ ] Open user communicati... V8.1 —
b [ ] OPCUA =
b [ ] WEE Server V1.1 =
b [ ] Others E‘
» [ ] Communication processol

b [ ] TeleService V1.9 E

Hinh 2.12: Cdc nhém 1énh xit Iy truyén thong
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CHUONG 3: THIET KE VA CHE TAO MO HINH

3.1. Thiét ké h¢ thong chinh ciia mé hinh

Mo hinh dugc thiét ké theo tiéu chi chu trong don gian nhung vin dam bao vé

mit k¥ thudt nham giam chi phi. Hé thong mo hinh hoan thién gém cac khau nhu Hinh

4.1 sau:
NGUON
24VDC
PLC Servo Dong col | Ban
(87-1200) "l driver [ | Servo truot
A *
B0 ma
hoa

Hinh 3.1:Hé théng cdc khdu chinh ciia mé hinh
= Ban truot (Sliding table): Thuc hién chuyén d6i vong quay sang chuyén dong
théng, mot bo truot dién dugc thuc hién nhiém vu nay. Thong sb ctia bd chuyén dong

truot dién duoc thé hién nhu tai Bang 3.1.

Bang 3.1: Thong sb k¥ thuat cua b truot dién

Thong s k¥ thuat Chi tiét

Hanh trinh lam viéc 200 mm

Kich thuéce 26

Do ro 1y thuyét <20 um

Duong kinh truc vit 8 mm

Budc ren truc vit 6 mm/U

Hang sd cap liéu 6 mm/U

Vi tri lép dat Tuy chon

Huong dan O bi tuan hoan
Thiét ké Tryc tuyén tinh dién co véi vit me bi
Tinh ning tham chiéu Cong tic tham chiéu
Loai truc vit Vit me bi

* Pdng co servo (Servo motor): Ki€m soat vi tri ban truot boi dong co servo cua

hang Fastech, thong sb dong co servo nhu tai Bang 3.2.
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Bang 3.2: Cac thong s6 chinh cta dong co servo

Thong sb ky thuat Chi tiét
Model Bong co EzM-42X1L-A-D
Model Driver EzS-PD-42X1.-A-D

bién &p dau vao

24VDC £10%

Phuong phép diéu khién

Diéu khién vong kin véi MCU 32-bit

Dong dién tiéu thu

Ti da 500mA (ngoai trir dong dién dong co)

Nhi¢t d0 moi truong

Khi str dung: 0~50°C

Kha nang chiu rung 0.5g
Téc do quay 0~3,000 rpm
Tan s6 xung dau vao téi da  |500kHz (Duty 50%)

Tin hiéu dau vao

Xung Iénh vi tri, Servo On/Off, Reset canh bao
(Photocoupler Input)

Tin hi€u dau ra

Vi tri, Canh bao (Photocoupler Output), Tin hi¢u
encoder (A+, A-, B+, B-, Z+, Z-, Line Driver Output,
26C31 hoac tuong duong)

* Driver dong co servo (Driver servo): Bo diéu khién di cung dong co servo,

thong $6 k¥ thuat duoc thé hién nhu tai Bang 3.3.

Bang 3.3: Bang thong s k¥ thuat driver servo

Thong sb k§ thuat Gia tri

Model Driver EzS-PD-42XL-A-D

Dién ap dau vao 24VDC +10%

Phuong phap diéu khién Piéu khién vong kin voi DSP 32-bit
Dong dién dau ra tbi da 3.5A

Tan s6 xung dau vao toi da | 500 kHz

Do phén gidi encoder

10,000 xung/vong (co thé tiry chon do phan giai khac)

Kich thudce 120mm x 75mm x 30mm
Trong lugng 300g
Nhiét d6 hoat dong 0°C dén 50°C

Do 4m hoat dong

35% dén 85% RH (khong ngung tu)

Churc nang bao v¢

Béo vé qué dong, qua ap, qua nhiét, va 161 encoder

Giao dién diéu khién

Tin hiéu xung va hudng, hodc giao thirc truyén thong
RS-485 (tuy chon)
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= Bo mi hoa vong quay (Encoder): Khau ma hoa vong quay, sir dung encoder dé

chuyén hoéa chuyén dong quay sang vi tri nham phan hoéi va kiém tra vi tri cia ban

trugt. Thong sb6 bo encoder nhu tai Bang 3.4.

Bang 3.4: Thong s6 k¥ thuat cia bo ma hoa vong quay

Thong s k¥ thuat Chi tiét

M3 san pham LPD3806-600BM

Loai encoder Rotary Encoder

S6 xung 600 pulses per revolution (PPR)
Loai dau ra NPN (Open Collector)

Ngudn cung cip 5V -24V DC

Dong di¢n tiéu thu < 80mA

Tin hiéu dau ra

A, B, Z (Z 1a tin hi€u zero)

Tan s6 toi da 300kHz

Khoang cach diy nbi < 30m

Puong kinh truc 6mm

Téc d6 quay t6i da 5000 RPM

Chat liéu vo Nhoém

Nhiét 6 hoat dong -10°C dén +70°C
D6 am hoat dong 35% - 85% RH
Khéi luong Khoang 200g
Cép bao vé P54

Ung dung

Piéu khién cong nghiép, tu dong hoa, do ludng

chuyén dong

= Ngudn cap 24VDC: Ngudn cap cho hé¢ théng mé hinh, sir dung b ngudn DC

24V

Bang 3.5: Bang thong sb k¥ thuat bo nguén DC 24V

Thong sb Gia tri

Model S8VK-C12024
Dién 4p dau ra 24V DC

Dong dién dau ra toi da S5A

Cong suit toi da 120W
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Pién 4p dau vao 100-240V AC hoac 90-350V DC

Tan sb dau vao 50/60 Hz

Hiéu suit Khoang 85-90%

Pham vi nhiét d6 hoat dong | -25°C dén +60°C

Bao vé Qua tai, ngén mach, qua nhié¢t

Loai lap dit Lap trén thanh DIN

Chuén an toan ULS508, EN50178, EN61204-3, EN55011

3.2. Thiét ké ban ddu ndi va lip dit ban trugt

= Kich thudc tong cia mé hinh (kich thudc tinh theo mm)

PANEL THU'C HANH SERVO MOTOR
SERVO |Z
SLIDING TABLE MOTOR
’—Pnl"l'.R ‘;'L'PPL‘:'—\ POSITION LIMIT
o o] = Home  High limit O
24V v E (‘ _ \/J l_ j
C/\ (:; é Lm:' sW m?a sW
= POSITION LINER = w '(,,/‘ L
A r m DISPLAY POSITION
O O ?g
rf:‘\ /‘f\ <
\_J J o
| —
o 3 o

Hinh 3.2: Kich thuéc tong thé mé hinh
3.3. Thiét ké so' @6 nguyén 1y ndi day thiét bi md hinh

= So dd nguyén 1y ndi day tong thé ciia mod hinh duoc thé hién nhu tai Hinh 3.3.

Ban trugt

A0TT mdu

YT *oaarz mdno

DAAYT

A1ddNS IIMO0d

JVAOTT

| Servo

24VDC

\ Béng co | (Encoder)
| (Encoder)

| Bo ma hoa

e inp
24VDC

00035000
DRIVER

Hinh 3.3: So do nguyén Iy néi day cia hé théng mé hinh
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3.4. Hoan thién lip rap mé hinh
Hoan thién 1ap rap mo hinh v&i hai ndi dung chinh sau:

* Thuc hién gia cong va gan két céc chi tiét co khi bang dai 6c

= Lap dat céac thiét bi dién, cac jac cam theo so do

Hinh dnh mé hinh lap rap hoan thién nhu tai Hinh 3.4.

Hinh 3.4: M6 hinh hoan thién
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CHUONG 4: XAY DUNG CAC BAI TAP THUC HANH

Mo hinh c6 thiét ké don gian nham muc dich trang bi mot s kién thic vé didu
khién vj tri co ban cho sinh vién thong qua mat s6 bai thuc hanh. Giup sinh vién, hoc

vién tiép can, 1am quen va thyc nghiém vé diéu khién vi tri ban truot.
4.1. Bai thuc hanh 1
4.1.1. Ngi dung bai thuc hanh

Xay dung chuong trinh diéu khién trén PLC S7-1200 dé diéu khién mé hinh diéu

khién vi tri ban trugt véi yéu cau nhu sau:

= Mot nit nhan Khoi dong, mgt nat nhan Tam dung

= M5t nat nhan dé xac nhan vi tri géc cua ban truot

= Mot niit nhan chay tién va mot nat nhan chay 1ui ban truot.

= Hién thi gia tri vi tri hién tai, thiét dat gia tri téc do trén giao dién WINCC
phan mém TIA Portal.

4.1.2. Muc tiéu kién thirc dat dwoc
Ngudi hoc xdy dung chwong trinh phat xung diéu khién dong co servo
Thiét lap cac gi tri dé diéu khién vi tri ban truot.

Thao tac két nbi day phan cung, cai dat phan mém diéu khién, hién thi gia tri vi

tri trén phan mém diéu khién.
4.1.3. Hwéng din thuc hién
Buwdéc 1. Két ndi day cho hé théng (xem Hinh 3.3)
1) Cap ngudn 220V cho mé dun ngudn 24VDC
2) Cép ngudn cho cho mé dun PLC S7-1200
3) Két ndi day giita m6 dun ngudén 24VDC va md dun PLC véi mé hinh.
Buwéc 2. Thuc hién khéi tao mot du an trén phﬁn mém TIA Portal

Mo phan mém TIA Portal sau khi cai xong ta duoc giao dién nhir Hinh 4.1 sau:

31



Totally Integrated Automation

]$ Create new project
T le s THuC HAnH 1]
@ Open existing project @ M@' © =

[Path: | E-14_ONEDRIVE\OneDrive - University of Technology and EducationNAMNAM HOC 2023-2024INCKH2023

@ Create new project o rsign: | V14 5P1 -
Auther: |Admin
@ Migrate project
Comment: T‘

@ Installed software

® Help

User interface language

Hinh 4.1: Giao dién phdn mém khi duoc khéi dong

() Tao mot du an méi

(2 bat tén cho du an

® Vi tri lvu du an

@ Tién hanh tao du an

Budc 3. Thuc hién khdi tao mot bo 1ap trinh méi

Thuc hién cac budc tao mot bo 1ap trinh maéi nhu Hinh 4.2 sau:

Totally Integrated Automation

Add new device

Device name. —

Devices & Show all ¢
— () =

» g CPU 1211C ACIDCIRly
+ [ cPu 1211 DCDTiDC

CPU 1214C DCIDCIDC

Aricleno: | 6E57 214-1AG40-0XB0
Version Va2 - ®

Deseription
Work memary 100 KB; 24VDC power supplywith
DI14 x 24VDC SINKISOURCE, DQ10 x 24VDC and
A2 on board: 6 high-speed counters and 4 pulse
¥ Ll CPU 1214C DODCIRly outputs on board. signal board expands on-
FCoystems » [l CPU 1215C ACTDTRYy board 110; up 1o 3 communication madules for
e e serial communication; up to 8 signsl modules
+ g CPU 1215€ DEDCIDC for VO expansicn; 0.04 msi1000 instructions;
» [ CPU 1215€ DCDCRly PROFINETinterface for programming, HM and

» [ cPu 1217¢ DCIDCiDE PLC o PLC communication
. CPU 1212FC DCIDCIDC

212FC DCIOCRlY
214FC DCDC/IDC
+ [l CPU 1214FC DCIOC/RYy
» L@ CPU 1215FC DOIDCIDC
» L@ CPU 1215FC DT/OCRIY
+ [l Unspecified CPU 1200

‘ | : ©

[+l Open device view Add -

Hinh 4.2: Cac budc tao mot bo ldp trinh S7-1200

D Tao mot thiét bi méi
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@ Dat tén cho b 1ap trinh

(3 Chon b lap trinh

@ Chon b lap trinh CPU1214C DCDCDC

(® Chon version cho bo 1ap trinh

(® Add bo 1ap trinh

Buéde 4. Thue hién khéi tao khai tao bo diéu khién cho dong co servo

= Sau khi céc ban tao 1 dy 4n mdi (project) méi sau d6 add cpu va chon diung
version dé cau hinh phan ctng cho chinh xéc. Tiép theo bam vao muc: Technology

object rdi chon Add new objeck nhu Hinh 4.3 sau:

iemens. - E:\A_ONEDRIVEOneDrive - University of Te y and Education\NAMWAM HOC 2023-2024\NCKHZ2023\BAI THUC HANH 1\BAI THUC HANH 1

Project Edit View Insert Online Options Tooks Window Help

) Totally Integrated Automation
Y swvepojet 3 X 1 a X D IMGER S ¥ Goottine gy [ [ 2

= # PORTAL
Project tree .
Add new object X - 5 X
Devices [Y Device view Options (5]
: - - =
3| d [ Meme: overview =3
1
Module + | Catalog i
= ] BAITHUC HANH 1 ’ - s
I 434 new & Hame Version Tipe: A& [T0_Pesitioningass Search P g
gh Devices & networks @ & v6.0 Number: B B Fiter  Profile: [ <Al - S:
= 1 [CPU 1214C DODCIOC] e Lo
mncap 1 ) Manusl AL Signal boasds
I Device canfiguration " L / DUIAG I [ = o hoantd
i — e = Motion o g - @) Automatic TR » [l Communications bosrds ul
» ' Program blocks . Deseription: > I:-""rhce'k e
= [ Technology cbjects = > J g
et iines @ E The "Positioning 8xis” (TO_PositioningAsiz) HSC_1 5 ".'IO 3
B Add new abject technology object maps & phyzical drive in HsE_2 a g
* 5 External source Bles the controller. . » .@0WnQ °
» [g Ctgs = Yau can issue positioning commands 1o the HsCo yima E
- % drive by meanz of the uzer program with HSC_é Ba
» [ PLC data types PLCopen motion contral instructions. HICS &4 o
» [ Waich and force tables == » [ e o
» [ig) Online backups Puke_ + g Comm 2
b [ Taces o » [ Technolog, z
+ [ Device prowy dats . ===
] Program info SIAREC ident nilia -l
B FLC alarm textfsts b PROFINETinterfs g
+ [ Local modules :
+ 5 Ungrouped devices ]
+ 5§ Common data -
* £ Docy
+ [ Lang < >
» [ig) Online scc = - n
> A ional information
» (i Card Readeriuse memory ol o S
[~ Add new and epen oK cancel
v | Details view v|
< 3| [100% = ——F- &] <] )
| d Properties  |*info i % Diagnostics | » | Information

Croralview T TR

Hinh 4.3:Khéi tao bé diéu khién vi tri
() Chon muc Technology object rdi chon Add new objeck.

@ O cira s6 m&i mo ra chon Motion control.
(3 Chon muc TO_PositioningAxis

(®» Kich chon Automatic

() Bam OK

= Sau d6 thi & phan Technology Objects di xuit hién thém muc Axis 1[DB1],
thuc hién bam vao Configuration roi chon General. Tiép tuc chon PTO(Pulse Train

Output) va don vi do milimet & phan Positon Unit nhu tai Hinh 4.4 sau:
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Project  Edit  View Insert Online  Options ol
Y svepojet & X 1 Dn X M (2 5

Window  Help

MEE QR S coonne F Gootiine fp A 2 || L

Totally Integrated Automation

PORTAL

& Function view

11l Parameter view

| Devices

|| Options

syse i}

=*|=
e - o
¥ ] BAITHUC HANH 1 & General

I Add new device [x]
o Devices & nemworks (] Technology object - Axis
« [ PLC_1 [CPU 1214€ DODEDC) ] e (]

Y Device configuration (-] -

%] Online & disgnaztics - Oynami (]

» g Program blocks General (]

w [§ Technology objects Emergency stop (]

W Add new cbject = Homing (] } } ’
et TTOE Active (]
Paszive (]
Uzer program FIO (Pulse Train Output) Drive

Technology object -
Axiz

! i
i Ememal source file: i

» Lg FLCtag: f| | Drive

» [ rCdots types | (@ FTO (Pulze Train Output)

b [ Waich and force tables ) Thon

» [ig) Online backups

» [ Taces

» [ Device proxy data
1§ Program info

) ProFidrive

Unit of measurement
Position unit: | mm [+

K] PLC alarm text lists
» [ Local modules

» L Ungrouped devices

» (5§ comman data

» [E) Documentation settings

» (g Languages & resources
» g Crline access
» [ Card ReaderiUSE memory
v | Details view

< m

~ | Find and replace

TN

[ @ Poperties  |"info 1 % Diagnostics |

> |Languages & resources

Hinh 4.4: Cai dat cau hinh cho bé diéu khién

= Tiép tuc chuyén vao muc Drive dé cdu hinh chan phat xung va hudng chay

clia dong co servo, cau hinh nhu Hinh 4.5 bén duéi thi Q0.0 s& 1a ngd phat xung, con

chon chiéu 1a chan QO0.1.

BAI THUC HANH 1 » PLC_1 [CPU 1214C DO/DUDC] b Technology objects » Axis_1 [DB1]

|Q Function view
oo

Drive

| Parameter view

w Basic parameters
Eme:er;

Mechanics
Position limits
= Dynamics
General

Power

Emergency stop FLC
* Haming
Active le

Q00000000000

Passive

Hardware interface

Pulze generator: | Pulze_1 -
LE-LEIL"E PTO (pulse A and direction B) -

%000 |=|

Axis_1_Pulse 1]

Pulse cutpurt:

[ Activate direction output

Direction output: | Axs_1_Direction 1?

Enable and feedback of the drive

[< m

Device configuration |

100 khz on-bosrd cutput

D0 kHz on-board output

| 4 Properties

Hinh 4.5: Céu hinh tai muc Drive cia bo diéu khién

1”4 Info i3] % Diagnostics

* Tiép theo bam vao muc Mechanics dé cau hinh d§ phan giai cua servo va vit

me. Thong sé nhu Hinh 4.6, c6 nghia 1a phat 1000 xung thi dong co quay 1 vong, 1

vong thi vit me s€ di dugc 6mm.
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BAI THUC HANH 1 » PLC_1 [CPU 1214C DUDCDC] » Technology objects » Axis_1 [DB1]

& Function view |_ ii| Parameter view
oo
~ Basic parameters ] .
e (] Mechanics
Drive Q
<
<
<@
* Dynamics Q
General o
Emergency stop (]
ifaming 4 Pulses per motor revolution: | 1000

Active (]

Pessive (] Load movement per motor revolution: | 6.0

Permitted direction of rotation: -
[) Invert direction signal
.
.
[ < [ >
|3P!upe!1ie:. I"_i,.in{a _IJI& Diagnostics |

Hinh 4.6: Céu hinh tai muc Mechanics ciia bé diéu khién
Sau khi cau hinh 4 phan néu trén vé co ban da hoan thanh, chung ta c6 thé cau

hinh thém cho nhing phan con lai nhu sau:

= Position litmits: phan khai bao gi6i han hanh trinh nhu tai Hinh 4.7 sau:

BAI THUC HANH 1 » PLC_1 [CPU 1214C DOUDUDC] » Technology objects » Axis_1 [DB1]

& Function view [ | Parameter view

oo
v Basic parameters (]
el ) Position limits
Drive (]
v Extended parameters e Hardware and software limit switches
e @ [l Enable HW limig s
Fosition limits (] i
~ “Bynamics ] A Enab)
General ] put low HW limit switch: Input high HW limit switch:
Emergency stop (/] Axis_1_LowHwdimitSwitc| 31| | %10.0 oas_1_MighHwLimitSwnd 3] | %i0.1
S Hornu-!g 9 Select level: Select level:
Active (]
Rk 9 Low level Low level

tign of low SWlimit switch:
00

< ] >

Hinh 4.7: Céu hinh tai muc Position litmits

= Dynamics- General: cdu hinh phan toc d6 cling nhu thoi gian ting toc va giam
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tdc nhu tai Hinh 4.8.

BAI THUC HANH 1 » PLC_1 [CPU 1214C DUDOUDC)] » Technology objects » Axis_1 [DB1]

& Function view || lli| Parameter view
e
~ Basic parameters ] A0
General ) * General
Drive: Q
 Extended parameters ] Note: Changes in the velocity limits affect acceleration and
Mechanics ] deceleration; the ramp-up time and ramp-down time stay the
= = same.
Fosition limits /]
' < Unit of velocity
] .
Veloci pulsesis
gEncy stop (] Y
* Homing [/] Maximum velocity:
Active (] = 25000.0 pulsesis |
Passive (] [1500 mmis |
Startistop velocity:
uey rFT T 7T = 1000.0 pulsesis
i N |60 mmis |
. | |
Acceleration | deceleration
Acceleration:
$t
| I Deceleration:
= 28.8
| 1
5.0 s i
Ramp-up time: Ramp-down time:
[T Enable jerk limit '~
| < L] bd
|'d Properties  |*iInfo @] % Diagnostics
d

Hinh 4.8: Céu hinh tai muc Dynamics- General
Gynamics- Emergency stop: khai bao phan dimg khan cap nhu tai Hinh 4.9.

BAI THUC HANH 1 » PLC_1 [CPU 1214C DUDOUDC] » Technology objects » Axis_1 [DB1]

|dm Function view l_ Parameter view
o0

 Basic parameters O
=7 &’ Emergency stop
Drive Q
* Extended parameters (] Velocity
Mechanics (] » Maximum velocity:
Position limits Q
. 150000
* Dynamics 0
o 1500
i —
~ Ho (] — 10000 pulsesis |
Active < . : ]
e
= & » t 6O mmis |

»

Deceleration

>t

Emergency deceleration:

mmis?

—{720

rgency smp‘ ramp-down time:

[< n

|3Properties I"I_,.Infn ylg; Diagnostics |

Hinh 4.9: Cau hinh tai muc Gynamics- Emergency stop



* Homing: kich hoat tinh nang home

& Function view

o

= Ext

 Basic parameters

General
Drive
ended parameters
Mechanics
Pesition limits
Dynamics

General

Pazzive

Homing

/

* Active

Djdital input homing switch

put homing switch:

as_1_LowHwlimitSwitch | 3] [%10.0

Select level:
High level -

Q000033300

Side of homing switch:
() Top side
(@) Bottom side

[T] Permit swta reverse at HW limit switch

Approach velocity:

& positien: "MC_Home'.m:ib’nn

Hinh 4.10: Cau hinh tai muc Homing

Buéic 5. Viét chwong trinh diéu khién

= Travel to home position

]_ | Parameter view

a

= Pau tién ta tao mach khoi dong gébm nut KHOI PONG va TAM DUNG tai

Network 1.

Network 1: MACH KHOI DONG VA TAMDUNG

%MO0 0 MO 1
"KHO1 DONG” "NGUON"
| | {s}
%60 .0
*KHOI DONG TAY"
] L
LI |
MO0 2 MO 1
*TAM DUNG® *NGUON"
| | {*}
%01
*TAM DUNG TAY"

= Khoi tao khdi tao ngudén (MC_Power) tai Network 2 nhu Hinh 4.11.
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(D Chon tab Technology

@ O cira s6 Motion control chon MC Power xuét hién hop thoai Call option
(3 bat tén cho Data block

(@ Kich chon Automatic

() BAm OK hoan thanh

BAI THUC HANH 1 » PLC_1 [CPU 1214C DUDGDC] » Program blocks » Main [0B1]

Options
Wil Wl ¥ OF 0, Eailfﬁ'laiiiﬁ!'ﬁiu R al: gl f T = w05
Main > | Favorites
Name Data type Default value Comment » | Basic Instructions
1 @4~ Input c |
kSt
s - =0 {7} s Deta block ¥ | Technology (]_‘)
S
— N
v Block title: "Main Pr m Name v @ ."."" e
: Number [Z] » [ PID Contral
Singl P Mot
*  Network 1: MACI -n:\,agn:e ) Ml * [ ] Motion Contral
(®) Autornatic 2 MC_Power
Ifyou call the function block 8z 8 zingle instance. the function o WC_Reset
_ block saves its data in its cwn instance data block. 4 WC_Home
W00 -
“KHOI BONG® & C_Halt
| | 4 MC_Movedbsolute
o WC_MoveRelative
W0 2 & MC_MoveVelocity
“TAM DUNG™ 2 WC_Movelog
| } 4 WC_CommandTable
4 MC_ChangeDynamic
B MC_\Write Param
more.._ 4 WC_ReadParam
>  Network 2:
@ I oK Cancel
iF
£ u »
100% oo | | Communication
4 Properties |‘1..|nro u] %] Diagnostics ] > | Optional packages

Hinh 4.11: Khéi tao khéi MC _Power

Sau d6 thiét dat cac chan ctia khéi MC_Power nhu tai Network 2.

*  Network 2: KHOITAO KHOI NGUDN

WDB2
“MC_Power_DB"
MC_Power
&%
EN ENO 1
WB1 Status —...
"Auds_1" — Axis Error = -
M0 1
NGUON*
: : Enable

StartMode
StopMode -

- Axis: vi tri ban truot
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- Enable: bo diéu khién vi tri dugc kich hoat
= Tuong tu, khoi tao khdi x4c dinh toa do géc nhu tai Network 3.

Network 3: KHOI TAO KHOI XAC NHAN VI TRI GOC (MC_Home)

%83
*MC_Home_DB"
MC_Home
&
EN ENO
%WB1 Done —...
"Axis_1" Axis Error =i ...
W0 2
"Lay vi tri gdc tay"
: : Execute
Position
%0 3 ;= Mode —

"Lay vi tri g&c”
1 1

= Khoi tao bo chay téi va chay lui (MC Movelog) tai Network 4.

Network 4: KHOI TAO BO DIEU KHIEN CHAY TOI VA CHAY LUI

B4
"MC_Movelog_
b]:
MC_Mowelog
EN ENO
WDB1 InVelocity — -
Axis_17 — s Error =i ...
W0 3 %0 4
*Chay tdi tay” *Chay IUi tay’
I } M JogForward
MO 4
"Chay tdi”
] |
1T
W0 4 0.3
*Chay IUi tay" *Chay tdi tay"
: } M JogBackward
“MMD10
%WMO 5 “Tc d9° — velocity
"Chay li"
] |

L} r
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- JogForward: chay tién

- JogBackward: chay lui

- Velocity: Toc do

= Tao b nhé luu vi tri phan héi ban truot thong qua bd mi héa vong quay

(encoder) va cac budc duoc thuc hién nhu sau:

- PAu tién ta khoi tao bo HSC1 dé thuc hién doc xung tu bd encoder nhu Hinh

4.12.

w A THOE HAH
I 284 new St
oy Bevcis & reteearks
= L PE_ T 0P 1314 CRDOBE]
'fhmlmﬁm
B Ol & dhui s e s
= g Program betis
I Ade e Haei
N [0 1]
b g Sy blerka
» L Sechnelogy b
» b Levermal vource Sy
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Hinh 4.12: Khéi tao bo dém téc do cao (HSCI)

(@ Chon muc cau hinh phan cimg cho thiét bi (Device configuration)
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(2 Chon tab General

®3) Chon bd dém tdc dd cao HSC1

@ BAm chon kich hoat bo dém tdc do cao
() Chon c4u hinh dau vao cho bd HSC1
® Thiét 1ap chan dém cho bo dém HSC1

- Thuc hién khéi tao b HSCO1 nhu tai Network 5.

¥  Network 5: KHOITAC BO DEMHSCO1
wDH7
%M1 “HSmDI”
"NGUON" CTRL_HSC
_| : EN ENC
257 BUSY m=.
Loca|~HIC HSC ETATUS
¢ — DIR
%M 3
"Ly vitn gic
— | o
Fal® — RV
%l 2 F2l2 — PERICD
Ly vitn g tay” NEW_DIR
e e NEW_OV
NEW_RV
NEW_FERIOD

- Thyc hién viéc tinh todn doc tur gid tri b0 ma hoa vong quay sang vi tri dugc

thuc hién nhu tai Network 6.

¥  Network 6: TiNH GIA TRI VONG QUAY SANG VI TRi PHAN HOI

MOVE
EN
wWD1000 %MD100 %MD100
*SG xung 3 OUT "Luutam1® "Luutam1®
encoder” IN
DIV
Real
EN —
WMMD104 WD108 WMMD108
"Luutam?2" IN1 out "Luutam3"® "Luutam3"
600.0 — N2 6.0

CONV

Dint to Real

EN —_—
WMD104
IN out "Luutam2”
MUL
Auto (Real)
EN — _
WD14

IN1 out "Vi tri phan hai*
IN2 3¢

= Thyc hién doc gia tri vi tri tir bd diéu hién nhu tai Network 7.
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¥  Network 7: THUC HIEN LAY GIA TRI VI TR T BQ DIEU KHIEN

“Axis_17.Poation N SMD112

@ oy — Vitndigu khign®

Budre 6. Xay dung ban diéu khién va giam sat

= Khoi tao bg giam sat PC-System nhu Hinh 4.13 sau:

(D Thém mot thiét bi mai
(2 Chon muc PC-System

(3 Chon WINCC RTProfessional

@ Bam OK

§ (W soveproject B X 18] Gy X |2 (M2 T

S o anline o G offline
device

| Devices

* ] BAITHLC HANH 1
"" Add new device @
ghy Devices & networks
= [l ALC_1 [CPU 1214 DODGIDC]
Y Device configuration
%] Online & diagnostics
n '» Program blocks
I Add new block
4 Main [0B1]
b ' System blocks
~ [§ Technology objects
I Add new object
~ B A 1 [DB]
4 Configuration
Mt commizsisning
% Diagnestics
» '@ External source fles
r Lg PLCtags
v L& PLC data types
b L Vistch and force tables
» [ig) Online backups
v [ Trace:
L] 'i Device proxy data
% Program info
K] PLC alarm teat ists
v (g Locel module:
~ [ PCSystem_1 [SIMATIC PC station]
Y Device configuration
%l Online & disgnostics

» [ FC syzterms
+ [l PC general
v [ industrial PCs
» [ SIMATIC 57 Open Controller
b ) SIMATIC 57 Embedded Controller
b [ SINUMERIK operator companents
» [ 5IMATIC Controller Application
w 54 SIMATIC HM application
L WinCC RT Advanced

BANC

Bl wincc clien
» % user spplication:

~ | Details view

[ open device view

Device: WinCC

RT Prof

WYCC RT Professional
Aigle no.: | 6AV2 108-Ooomoon |
Version: (14010 = B
Description:

Runtime software for PC-based SCADA systems:
Standslone (needs WinCC Runtime Professional); 1
Server (needs WinCC Runtime Professional and

WAnCC Server for Runtime Profes sional)

@P—eﬁ—| | cancel

Hinh 4.13: Khoi tao b SCADA

» Gin bd IE General nhu tai Hinh 4.14.

(» Chon Tab Communications modules

(@ Trong cua s6 PROFINET/Ethernet chon IE General
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(3 Hoan thién gan modules truyén thong

BAI THUC HANH 1 * PCSystem_2 [SIMATIC PC station] l
|§' Topology view  |gh Network view m‘[ Device view 1 Options |
d [Fesptem 2 smencrosnde] B B[] 0] @2 =4 | | Device overview | =
ﬁ; ¥ Module v | Catalog

7 [
&[5

@ HM_RT_2 a|l-sesrchs
Yy 4 - * IE general_1 @ .
= u ilter Profile: | <Al
éw}\' » PROFINET interfa... » [Q Pc genenst i

» [l SIMATIC Controlier Applscation
F St SIMATIC HM application
¥ LA User applications
z ~ g Communications modules @
E ¥ jg PROFINETEEthe met
g » [ CP 1604
» O CP 1612 (AZ)
U » g CP 1613 (A2) L

¥ g CP 1616 onboard

SIMATIC PC station

N » [ CP 1616
I » g CP 1623
' » g cP 828
18 [E general @
» i PROFIBUS
v| v
AN 3| [100% Ix] —3— 4@ <[ m »
|3Pmperﬂes |‘i_.,.lnro ﬂl&;niagmstics | » | Information

Hinh 4.14:Gdn cong card IE
= Két ndi bo 1ap trinh PLC S7-1200 véi PC-System nhu Hinh 4.15 sau:

BAI THUC HANH 1 » Devices & networks

= Topology view I,h Network view |m‘ Device view
5% Metwork 1§ Connections| | HM connection I=| L1 Relations o = _:_1'3 Qt @_; J MNetwork owm' 4 l ¥
@ Highlighted: Connection |~ Y} Device
w 57-1200 statio...
b PLC1
* PCSystem_)

RT Prof
| HR_RT_1
- F IE general_1

L"“-WT-"“

Hinh 4.15: Két noi bé ldp trinh PLC S7-1200 véi PC-System
(» Chon Tab Network view

PC-System_1 WinCC a
SIMATIC PC 5tat...

PLC1
CPU 1214C

Tl

(2 Chon Tab Connections
® Lién két PLC va PC-System

* Tao mot giao dién diéu khién va gidm sat mo hinh di€u khién vi tri nhu Hinh

4.16.

(1) Tao mot man hinh mai
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(@ Thanh cong cu dé thuc hién tao cac churc nang trén giao di€n man hinh

(3 Giao dién man hinh hoan thién

Project Edit View Insen Onine  Options Tesl Window Help

Totally Integrated Automation
i PORTAL

O seveprojec: & X M s X M2 S M EQ S Goonline JJcochioe G2 MR W ] [ - -
| Davices | Options »
) [ (s — =1
v Basic giffects N -
I Add new tag ta e
% Dedault tag tabl / AN 4 @
» [ PLCdata tpes ¥
» ) Watch and force ta A Ak |
+ [ig Crine backups
v Elements
‘HKW“I[S.;A‘_ 1 0B wy L7 <5
I Device configuration _ .
% Online & diagnostcs piveomvkmiy | | JE &) Y £ &5

VI TRI DIEU KHIEN

creen

r @

~ [ namg:
2 Show all tags

rocoo
®

< n 1 [ [100% J=|

VI TRI PHAN HOL: | 000.00 CHAY LUI

m__,ow | BN [ wemioen | sceent | @ oeonuge. |<a cug | YO

| dProperties  [*Winfo 1| Y Diagnostics |

Hinh 4.16: Giao dién diéu khién va gidm sat
= Lién két cac Tag trén PLC voi giao dién diéu khién (Hinh 4.17)

Slemens - E:v_ONEDR! iwe - University of Tethnalogy and Ed

Project  Ede  Veew inzem Onlne Options Tools Window Help

Totally Integrated Automation

=

G svepecjecs S Xt T X Wi BMNEEE F coonine Foootine fp AP X ] 1] - PORTAL
| Devices | Options ,2
5 2@ [mhome W [515 B I U SASES Atdsgs Sr—s Baciagelli: FLa FTIE Bl
M PLC_T [OPU 12740 DOD. - = "_Blik e E
Y Davics combguraion S Ado@ H
4/ Online & disgnasti .e:
v g Program block: A L‘_ 2
W A new block 2
g— g
b g System blocks o - " " r
» [ Technology ohjects | |
vriciet GIAO DIEN PIEU KHIEN VI TRI BAN TRUQT ;
13
- (g ne_ [eru aznacoa A A% E
» [l PLC data types PR LA Sg
- BANG CAP NGUON » g Program blacks P 2 g
+ [ Wach and force wbles Ny e Hame » 2 T
» (i Online backups - L - = —
e h .5n-ﬁ;.kmgu|*.. | . ?
— » [ Lecal modues i= g
4 Progrm ink [ PCSysem_1 [SAMTC ra &
) FLC slarm et fists Ll a winy g
» 18 e mosues E| e ammesmeTn Lo fF
[ P pstem_1 [SIMATIC [ Properties | Animations | Events | Tests e bveugun, | |[@  H0I00NG T BE X
Y Oevice contgurasien - C I v ’ =
4 Cnline & disgostics 1T BEX I ] > [<] ] [>] B = = g
= w [ HMLRT_1 [WinCC Click [mEL] 1 ™ [vllx] g
B Device conbgurnt Firvens - semn &
¥ Runsi megs Releaze Tag Onputioutput) ul..| 4 [
= ) Serean: sctate ! < funetices =
W A4d newsereen Deactivate i g

Hinh 4.17: Céc bude thuc hién lién két tag
(@ Chon thudc tinh Properties nut KHOI PONG

(2 Chon muc Press

(3 Chon SetBit

@ Tai 6 chon muc 3 chiam, hop thoai hién ra chon muc PLC tag va chon tag

KHOI DPONG ¢ bén trai va bAm ok.

Tuong tu, tai muc Release ta cung thuc hi¢n ResetBit, két qua sau thyc hién nhu

tai Hinh 4.18 sau:

44



BAI THUC HANH V1 » PC-System_1 [SIMATIC PC station] » HMIRT_1 [WinCC RT Advanced] » Screens » Screen_1

Devices

i| 2 | mahoma ge[x] B I USAN:FE: Az s T2 —3 Bacdia Sl Jrgeld

= [l PLE_1 [CPU 1214 DGO ~
Y Device consiguration

GIAO DIEN DPIEU KHIEN VI TRI BAN TRUOQT

BANG CAP NGUON BANG DILU KHIEN

p—

&) PLC alarm textfists

» [ Local modules G Properties | "isInfo 4| &l Diagnostics
= [ PCSystem_1 [SIMATIC .. Properties Animations
Y Device confguration

3 E X

]

17

% Online & diagnostics
= v [l HMULRT_1 [WinCCR...
Y cevice configurat

Resetit
Tag (Inputioutput) KHOI BONG

<Add function

¥ Runtime settings

Hinh 4.18: Thuec hién lién két tag mit KHOI PONG hoadn thién
Tuong tu, tién hanh thyc hién lién két tag cho tit ca cac nat diéu khién, 6 hién thi
vi tri va nhap toe do.
4.2. Bai thuc hanh 2
4.2.1. Noi dung bai thuc hanh

Xay dyng chuong trinh diéu khién trén PLC S7-1200 dé diéu khién mé hinh diéu
khién vi tri ban truot véi yéu cau nhu sau:

» M5t nat nhan Khéi dong, mgt nat nhén Tam dung

= Mot nat nhan dé xac nhan vi tri gbc va mot nat nhan Vé goc (Home) dé dua
ban trugt vé vi tri gdc.

» M6t nat nhan chay tién va mot nat nhan chay Iui ban truot. Khi nhan nat Vé
gdc thi ban trugt di chuyén vé vi tri gc.

= Banat nhin vi tri 1, 2 va 3 véi cac gia tri vi tri twong tmg 1a 100 mm, 150 mm
va 200 mm. Khi nhan nit Home thi ban truot di chuyén vé vi tri gbc

= Hién thi gid tri vi tri hién tai, thiét dat gia trj téc do trén giao dién WINCC
phan mém TIA Portal.
4.2.2. Muc tiéu kién thivc dat dwoc

Nguoi hoc xdy dung chuong trinh phat xung diéu khién dong co servo

Thiét 1ap cac gia tri dé diéu khién vi tri ban trugt dén cac vi tri cu the

Thao tac két ndi diy phan cung, cai dit phan mém diéu khién, hién thi gia tri vi

tri trén phan mém diéu khién.
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4.2.3. Huwéng din thuwc hién
Budc 1. Thuc hién tuong tu nhu Budce 1, 2, 3, 4 nhu tai Bai thyc hanh 1.
Buéc 2. Xay dung chuong trinh diéu khién

= Tai Netwodk 1, 2, 3,4, 5, 6, 7 xay dung giéng nhu tai Bai thuc hanh 1
» Tai Network 8 ta khoi tao khdi dia chi truc tiép nhu Hinh sau:

¥  Network 8: KHOITAO KHOI DIA CHI TRUC TIEP (MC_MoveAbsolute)

%DB5
MC_
MoveAbsolute_
DB*
MC_MoveAbsolute
@)%
EN ENO
%DB1 Done =t...
TAXs_1" — pods Error —..

MO.6
“Dén vi tri 1/2/3"

— ———Execute

“MC_
MoveAbsolute_
DB".Position — pgsition
%WMD10
"T5e d8° —rivelocity -

» Thuc hién viéc nhap vi tri 100 mm, 150 mm, 200 mm nhu tai Network 9 sau:

*  Network 9: THUCHIEN NHAPGIATRIVITRI 1,2, 3

b
2

y 3 OUT1

- = OuT1

| §

1 EN

-+ OUT1

46



= Thuc hién di chuyén dén cac vi tri 1, 2, 3 duogc thuc hién nhu tai Network 10

¥  Network 10: THUCHIENDENVITRI 1,2,3

%M1.6
w01 “Thue hign 38n LM0LE
NGUON® W i 102437 “Dén i i 1237
| X 5
%®i1.2
"Vitrigicty”
| 1
LI |
% D88
EC Time O
oE_I°
% M0L6 TON *M2.0
“Dén v i 12137 Time “Tam"
————m @ { —
TEII M B —--
%M2.0 ) o %MO0.6
Tam Az 1Pzt “Dén i tri 112/3°
] 1 I = I In A
10 Iﬂ.edl L
"Asz_1".Rziion
e —
150.0
“Axiz 1" Pzitan
| =1
[Reat |
LN A . r A -
» Thuc hién vé vi tri goc nhu tai Network 11
v  Network 11: THUC HIEN VE vi TRi GOC
Comment
% MO.1 %M1.2 wMI1.7
"NGUON® Vit g MOVE "Luu o Tri g5iec”
| | It ™ — e {5 —
20 __IN e
WMasbzduts
soumy O Amiw
% D86
“1EC_Timer_O DE
wM1T7 TON %M0.6
“Luru o Tri gie" Time D i 1l 1/2/3°
L N [ {5 —
TEI: —PT [ 5 —
%M2.0 . N %ML 6
Tam® Aiz_1°.Paaion “Dén it 12037
¥ Jses | ")
wM1.T7
"Luu o Tri gfic"
(R p—s
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Buéc 3. Xay dung ban diéu khién va giam sat

» Thuc hién twong tu nhu Bai thuc hanh 1 véi giao dién nhu tai Hinh sau:

GIAO DIEN PIEU KHIEN VI TRI BAN TRUQT

BANG CAP NGUON

<

VITRi1 |(100mm)

V1 TRi DIEU KHIEN (mm)

TAMDUNG VITRI PEAN HOL: (mm) VITRIZ [

T6C 90: VITRI 3 [(200mm) _
-moA'r .

Hinh 4.19: Giao dién diéu khién va giam sat Bai thuc hanh 2
4.3. Bai thuc hanh 3

CHAY LUI

THUC HIEN

4.3.1. Ngi dung bai thuc hanh

Xay dung chuong trinh diéu khién trén PLC S7-1200 dé diéu khién mo hinh diéu

khién vi tri ban trugt véi yéu cau nhu sau:

= MOt nt nhan Khoi dong, mot nlt nhéan Tam dung

= Mot nat nhan dé xac nhan vi tri gbc va mot nat nhan Vé goc (Home) dé dua
ban trugt vé vi tri gdc.

= Mot nit nhan chay tién va mot nat nhan chay lui ban trugt. Khi nhén nat Vé
gbc thi ban truot di chuyén vé vi tri gbc.

= Mot 6 dé dat gia tri vi tri ban truot dich chuyén dén, mot nit nhan thyc hién di
chuyén ban truot.

= Hién thi gi4 tri vi tri hién tai, mot 6 thiét dat gia tri tbc do trén giao dién
WINCC phan mém TIA Portal.
4.3.2. Muc tiéu kién thivc dat dwoc

Nguoi hoc xdy dung chuong trinh phat xung diéu khién dong co servo.

Thiét 1ap cac gid tri dé diéu khién vi trf ban truot di chuyén dén mot vi tri bat ky.
Thao tac két nbi day phan cung, cai dat phan mém diéu khién, hién thi gia tri vi
tri ban truot trén phan mém diéu khién.
4.3.3. Huong dén thuc hi¢n
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Budce 1. Thyc hién twong tuy nhu Budce 1, 2, 3, 4 nhu tai Bai thuc hanh 1.

Buwéc 2. Xay dung chuong trinh diéu khién

= Tai Netwodk 1, 2, 3,4, 5, 6, 7 xay dung giéng nhu tai Bai thyc hanh 1

» Tai Network 8 ta khoi tao khdi dia chi truc tiép nhu Bai thuc hanh 2

*  Network 8: KHOI TAO KHOI DIA CHI TRUC TIEP (MC_MoveAbsolute) VA NHAP V| TRi TAI MD18

HDB5
“MC_
MoveAbsolute_
De*
MC_MoveAbsolute
EN
“DB1
“Axis_1" Axis
MO0 .6
“Bén vi tri dich”
| } Execute
D18
wo 7 *V| tri dich dén" Position
“Thue hign tay’ Y%MD10
| | "Toc d8” —FIvelocity -

&%)
ENO
Done —t...
Error =—1...

= Tai Network 9 thyc hién viéc di chuyén ban trugt dén dich sau khi cai dat gia

tri dich dén cho ban truot.

¥  Network 9: THUCHIEN DI CHUYEN DEN VI TR DicH

» Thyc hién vé géc nhu tai Network 10 sau:

W01 EMo.7 M0 .6
"NGUON® *Thue hién® “Beén vi tri dich”®
11 1 1 (s}
11 1 I 1\ ]
W07
*Thuc hién tay"
1 1
1T
HB6
*IEC_Timer_0_DB"
%WMO0 .6 TON %06
"Dén vi tri dich” Time “Bén vi tri dich®
1 1 TR
| | lN Q | 1 R ']
T#3 PT ET
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Lomment

MO
*NGUON-
] 1

Network 10: THUC HIEN vE v TRi cOC

%M1.0
"VE vi tn gbc” MOVE
— N — £

00 —IN
%1.0 3 oUm —
*VE vi tn ofic tay”
J 1
1T
%DBS
*1EC_Timer 0_
De_1"
%M1.1 TON
“Tam" Time
| 1
11 IN Q
T#25 —PT
%DB9
" IEC_Timer O_
DB_2"
TON
Time
IN Q
T#£35 —pT

Buéc 3. Xay dung ban diéu khién va giam sat

=MD18
“VI tri dich &n"

MO 6
"Bén vi tri dich”

{51
lsl

M1
“Tam"™

ET — -

{f f—

%MO.6
“Bén vi tn dich”

R

* Thuyc hién tuong ty nhu Bai thyc hanh 1 véi giao dién nhu tai Hinh sau:

GIAO DIEN PIEU KHIEN VI TRI BAN TRUQT

BANG CAP NGUON

TAM DUNG

<%
VI TRi PIEU KHIEN
V1 TRI PHAN HOI:

TOC PO:

VI TRI PICH:

(mm)
(mm)
(mm)

CHAY LUI

Hinh 4.20: Giao dién diéu khién va gidm sdt Bai thwe hanh 3
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CHUONG 5: KIEM TRA THU'C NGHIEM VA PANH GIA MO
HINH

5.1. Kiém tra thue nghiém mé hinh

Thuc nghi€ém mo hinh dua trén céac bai tap duoc xay dung & Chuong 5, dé thuc
nghiém mé hinh trude tién ching ta lién két cac thiét bi va cap ngudn theo so do Hinh

3.3.
5.1.1. Bai thuc hanh 1

Budée 1: Hoan thién két ndi cac thiét bi va nguén nhu tai Hinh 5.1.

Hinh 5.1: Két néi cdc thiét bi mé hinh va nguon cap
Budce 2: Thuc hién tai chuong trinh xuéng bd lap trinh va thyc hién chay thuc

nghiém mo hinh nhu Hinh 5.2.

mens - E:\A_ONEDRIVEneDrive - University of Technology and EducationNAMINAM HOC 2023-2024\NCKH20231BA1 THUC HANH 1V1\BAI THUC HANH 1V1
Project it View Insert Online Options Took Windew Help
S swepior 3 X 1 5 X 920t B EE B Y coonine F coctine iy R % ) e
[9|dul! Hawnload to device
Devices Configured access nodes of "PLC_1" pevice view
3 2|, Device Device e set  Type Address Subnes ——
no cPUIIACOOD. X1 PWE 19216802 L
[ BAITHUC HANH 1V1
. b
Type ofthe PGRCimertace: [ Froc - T
PGIRCimeriace:  [RB Imei(R) 82575L Gigakit Metwark Connection || 01[E) |A21
Connectonto imerlacelsubnet: | Deectatziot T 1 -l®
= ]
Q.. HSC_2
HsC_3
» [ Teehnclogy sbjeets "
5 :”mml” Lo Select trget device Shonw all compatibie devices -] [Mscs
Owvice Device nype imerfacenype | Address Targes dwvice :::-:
FET TPU1314C 00D PHIE 19216805 PLCT N“; -
- - PHIE Access address - o
Pulse_2
Pulze_3
Pulse_s
Ak e FROFIE Tinterts
» [ Loeal medule: P
+ [ FeSystem_1 [SIMIATIC FC station]
+ i Ungrouped devices Online status infarmation: [ Display onty emor meszages
+ g Comman data [i ices of 1 sccessible device: found -
£ Reie
Scan and i
c v
» [ Card Readense memory
@[ bood || gancel |
LT . — — ——
| Madule | [ Properties ' [4into_§)] %l Diagnostics
I

Hinh 5.2: Thuc hién tai chuong trinh xuéng bo lap trinh
(D Chon bd lap trinh
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@ Béam vao nut tai chuong trinh
(3 Tim thiét bi 1ap trinh
@ Thuyc hién tai chuong trinh

Hoan thién qua trinh tai chuong trinh diéu khién xudng bo lap trinh (Hinh 5.3).

[ 7 L [ 7
Swua 1 Togm fres Assion sams 1 Twger age Asan
q @ Ao Rasiyebsadng Al B & e Sonrianding ta ece completed wibaut e

L+ Smmoddes  Smnmoduies wher downioading 1o dice 2 sonat

Loading configuration

Stop RLC1 [192 168.0.5] rummens mode: Secp)
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Hinh 5.3: Hoan thién qua trinh tai chuong trinh
(® Qua trinh tai chuong trinh.
@ Qua trinh tai chuong trinh hoan thanh .
(® Chay online chuong trinh.
Thuc hién chay man hinh giam sat va diéu khién mo hinh nhu Hinh 5 4.
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Hinh 5.4:Chay RT man hinh diéu khién va gidm sat mé hinh



(» Thuc hién m¢ giao dién man hinh.
(@ Giao dién man hinh gidm sat va diéu khién.
(3) Bam vao nut RT dé thyc hién chay Real time.

Tién hanh thuc nghi¢ém mo hinh nhu Hinh 5.5.

[AO DIEN PIEU KHIEN VI TRI BAN TRUC || [AO DIEN PIEU KHIEN VI TRI BAN TRUC

BANG BIEU KHIEN | [BANG CAP NGUON BANG BIEU KHIEN

-
. s

BANG CAP NGUON

-
-

VI TRI DIEU KHIEN (mm) VI TRI DIEU KHIEN (mm)
TAM DUNG VI TRI PHAN HOL: (mm) CHAY LUI VI TRI PHAN HOL: (mm) CHAY LUI

Tocpo: [ 0] —— TOC DO: po—mrs
® ©)
Hinh 5.5: Giao hién man hinh chay thuc nghiém

(» Giao dién man hinh.

@ Giao dién man hinh d khéi dong hé théng va nhap tdc d6 cho ban truot.

Hién tai vi tri ban trugt hién tai dang ¢ tai 130 nhu Hinh 5.6, thyc hién bam nut

chay t6i va chay lui dé thuc nghiém mo hinh.

[AO DIEN PIEU KHIEN VI TRI BAN TRUC

BANG BIEU KHIEN

-
<+

VI TRI BIEU KHIEN (mm) 8 8 B
TAM DUNG VI TRI PHAN HOI: (mm) CHAY LUT |
LA
TOC DO: | [ |

Hinh 5.6: Ban truwot tai vi tri 130 trén mo hinh
Tai vi tri 130 thi man hinh diéu khién cho gia trj vi tri hién tai va vi tri phan hoi
diéu 14 0. Ta tién hanh thiét dat gia tri toc d6 1a 10 va thyc nghiém cho md hinh chay

t61 va két qua nhu tai Hinh 5.7.

GIAO DIEN PIEU KHIEN VI TRi BAN TRUOT |+

BANG DIEU KHIEN

BANG CAP NGUON

-
-

VI TRI DIEU KHIEN (mm)
VI TRI PHAN HOI: (mm)
TOC PO:

Hinh 5.7: Két qua thwc nghiém di chuyén ban truot chay toi
Hinh 5.7, Gia tri vi tri duoc di chuyén la 67.72 va trén mo hinh 1a gia tri 187.7
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(tinh tuong d6i 130 + 57.7 = 187.7).

Tai vi tri 187.7 bAm nut chay lui va két qua nhu tai Hinh 5.8 sau:

GIAO DIEN PIEU KHIEN VI TRi BAN TRUQT

BANG BIEU KHIEN

BANG CAP NGUON

-
+

VI TRI PIEU KHIEN (mm)
TAM DUNG VI TRI PHAN HOI: (mm) CHAY LUI

m TOC DO:

vi TRf 6dic

Hinh 5.8: Két qua thuc nghiém di chuyén ban trweot chay i
Hinh 5.8, vi tri diéu khién va vi ti ban truot hién thi -69.68 ghia 13 10i 4m so v&i
vi tri 130 tir m6 hinh va hién tai vi tri trong d6i ban truot trén mo hinh cho thiy tai 60
(130 - 69.68 = 60.32).
Tiép theo ta di chuyén ban trugt vé vi tri 0 trén mo hinh va thuc hién 1dy vi tri
géc cho ban truot nhu hinh 5.9, khi nhén vi tri géc thi vi tri diéu khién va vi tri phan

hoi dieu duoc sét ve 0.

S .

GIAO DIEN PIEU KHIEN VI TRI BAN TRUQT

-
*

VI TRI BIEU KHIEN (mm) [ % 2E£ 32328 = 38
VITRI PHAN HOL: (mm) cHay LOT | SRR

roc no e

Hinh 5.9: Thuc hién lcfy Vi tri goc ban truot
Tai vi tri gc thuc hién di chuyén ban truot chay t6i va chay lui va két qua nhu

Hinh 5.10.

| GIAO DIEN PIEU KHIEN VI TRI BAN TRUQT

BANG CAF XGLON

T
|BANG DIEU KHIEN

VI TRI DIEU KHIEN (mm)
VI TRI PHAN HOI: (mm) CHAY LI | =
TOC PO:

_ _ KET QUA BAN TRUQT CHAY TOI
GIAO DIEN PIEU KHIEN VI TRI BAN TRUQT

BANG CAP NGUON)

BANG DIEU KHIEN

i
-

VITRIPIEU KHIEN [50.83 | (mm)
VI TRI PHAN HOI: (mm)
TOC bO:

. KET QUA BAN TRUQT CHAY LUI _

Hinh 5.10: Két qua di chuyén ban trueot chay t&i va Iii tir vi tri gbc
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Vay thyc nghiém mé hinh diéu khién vi tri ban truot chay téi va chay lui v6i két
qua dat yéu cau.

5.1.2. Bai thuc hanh 2

Tuong tu nhu Bai thuc hanh 1, thyc hién download chuong trinh va chay thuc

nghiém mo hinh.

Thuc hién xac nhan vi tri géc cua mo hinh nhu tai Hinh 5.11 sau:

GIAO DIEN PIEU KHIEN VI TRI BAN TRUOT |

BaNG DIEU RHIEX

EANG CAF NGLON|

V] TRI BIEU KHIES CIIIJ uw-u-]
VTR vy pras nor: [[0.00 ] (mm) [Tz Josomm

(1o  [umisjecems
-'I'Elﬂa['l' ! S @

Hinh 5.11: Xac nhan vi tri géc mo hinh

CHAY LT

* Thuc nghiém di chuyén dén vi tri 1 cach vi tri géc 100 mm, két qua nhu Hinh

5.12.

V1 TREBIED KHIEX (IIIJ HW-]
U viipas nor: [100.00) () [TRiz Josomm

V1 TRI 3 J200mm)
e ——
[LC HIE?

CHAY LI

Hinh 5.12: Két qua thyc nghiém di chuyén ban trieot dén vi tri 1
Pé thuc nghié¢m dén vi tri 1 ta nhan chon vi tri 1 trén ban diéu khién sau d6 nhan
chon thuc hién va két qua dat dugc nhu hinh trén. Vi tri diéu khién, vi tri phan hoi va

vi tr thuc té trén mo hinh tai 100 mm.

= Thuc nghiém di chuyén dén vi tri 2 cach vi tri gbc 150 mm, két qua nhu Hinh

5.13.

BANG CAP NGUON|

i TRI DiEU KiEN [150.00] (mm) [FTRI Ji0amm)
T ]| morncnn. (5230] e T

T0c00: (i3 Jeoomm

Hinh 5.13: Két quad thyc nghiém di chuyén ban trieot dén vi tri 2
Két qua thyc nghiém cho thay vi tri diéu khién, vi tri phan hoi va vi tri thuc té

trén mo hinh tai 150 mm.
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= Thuc nghiém di chuyén dén vi tri 3 cach vi tri gdc 200 mm, két qua nhu Hinh
5.14.

VI TREDIED KHIEN {mm) UW-]
TAMDUNG - NS TR (mm} um

T ToCD0: [V TRIS Jooomen

CHAY LUT

Hinh 5.14: Két qua thyc nghiém di chuyén ban trieot dén vi tri 3

= Thyc nghiém di chuyén dén vi tri gbc két qua nhu hinh sau

GIAO DIEN PIEU KHIEN VI TRi BAN TRUQT *

VI TREBIEU KHIEX (mm) o"""]
U v pax nor: [[0.00 ] (um) [vrRIE Jozomm
10¢00:

CHAY LT

5.1.3. Bai thuc hanh 3
Tuong tu, trudce tién dua mo hinh vé vi tri géc va xac nhan géc nhu Hinh 5.15.

GIAO DIEN PIEU KHIEN VI TRi BAN TRUOT

BANG CAF NGLOX| |u,L\G IEU KHIEN

Hinh 5.15: Pwa mé hinh vé vi tri goc
= Thyc hién di chuyén ban trugt dén vi tri 70 mm, tai 6 vi tri dich ta nhap vao
gia tri vi tri 70 sau d6 nhan nat thuc hién va két qua nhu Hinh 5.16.

GIAO DIEN PIEU KHIEN VI TRi BAN TRUQT

CHAY LUT

Hinh 5.16: Thuc nghiém di chuyén ban trieot dén mot vi tri bat ky (70 mm)
Két qua thé hién tai 6 vi tri diéu khién, 6 vi tri phan hoi va trén thuge do ctia mo
hinh diéu hién thi gia tri 70 mm dung véi gia tri vi tri can di chuyén dén tai 6 vi tri

dich.
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PHAN KET LUAN VA KIEN NGHI

1. Két luan

be tai dugc hoan thanh véi cac phan

M5 hinh diéu khién vi tri ban truot

Két qua chay thyc nghiém, kiém tra va danh gia

Mot béo cao tong két dé tai

Ba (03) bai thuc hanh mau

Thiét bj ché tao hoat dong on dinh, cac bai thuc hanh cung cép cho sinh vién cac
kién thic vé diéu khién vj tri. Thong qua md hinh nguo1 hoc c6 céi nhin truc quan viée
ng dung céc kién thirc 1y thuyét da hoc vao thuc tién.

2. Kién nghi

= Két qua ciia dé tai can dugc quan tdm dau tu nhan rong dé trién khai 4p dung
vao cong tac dao tao ctia nha truong trong thoi gian dén.

= Tir két qua nay c6 thé nghién ctru bd sung phu hop dé dao tao sinh vién &
nhiéu cap d6 khac nhau.

= Can quan tim dau tu bién soan tai liéu chuan dé dao tao cho sinh vién phu hop

voi nganh cong nghi€p hién nay va dao tao voi nhicéu cap do khac nhau.
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