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LOI GIOI THIEU

Pé dip tmg yéu ciu giang day chuong trinh dao tao nghé “Pién tir
cong nghi¢p” cling nhu vi€c cung cap tai liéu gitp cho sinh vién hoc tép, khoa
Dién tr chung t6i d4 tién hanh bién soan gido trinh “ Diéu khién 14p trinh ¢ nhé

Giao trinh nay gitp cac ban c6 thém k¥ néng:

- Phén tich dwoc cAu tao phin cimg va nguyén tic hoat dong clia bd 14p trinh |

cd nhd.

- Viét chuong trinh va nap dugc chuong trinh vao b 14p trinh ¢& nho dé

thuc hién dugc mot s bai toan g dung don gian trong cong nghiép.

- Chu dong, sang tao va ddm bao an toan trong qua trinh hoc tap.

Pay 13 cong trinh dugc viét boi doi ngii gido vién di va dang cong tac tai
truong TCN KTCN Hung Vuong cung v6i sy gop y va phéan bién cua céc doanh
- nghiép trong linh vyc lién quan, tuy vay, cudn sach chic chin van khéng

tranh khoi nhiing khiém khuyét. Ching t6i mong nhén dugc y kién dong gbp cua
ban doc d8 cubn sach dugc hoan thién hon trong 14n tai ban.

Xin trén trong gidi thidu cung ban doc!

Qudn 5, ngay  thdng  nim 20
Bién soan
Pham Phu Tho
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GIOI THIEU VE MO PUN

Vi tri, tinh chat ciia mé dun

- Vi tri: Truéce khi hoc mé dun nay can hoan thanh cac mdn hoc co s& va mot s6 mod
dun chuyén mén nghé.

- Tinh chét: La md dun ti chon trong chuorng trinh dio tao nghé Pién tir cong nghiép.
Muc tiéu ciia m6 dun ,

Sau khi hoc xong médun nay ngudi hoc ¢6 nang luc:

- Trinh bay duoc nguyén 1y hé diéu khién 14p trinh c& nhé

- Phén tich dugc cu tao phan climg va nguyén tic hoat dong ciia bd 14p trinh ¢& nhé.
- Thue hién dugc mot s6 bai toan tmg duhg don gidn trong cong nghiép. |

- Két nbi thanh thao phﬁn cirng cta bo 14p trinh c& nhé, PC véi thiét bi ngoai vi.

- Viét chwong trinh va nap dugc chuwong trinh vao b 14p trinh ¢& nhé dé thuc hién
duge mot so bai toan timg dung don gian trong cong nghiép.

- Chu dong, sang tao va d4m bao an toan trong qua trinh hoc tap.
Noi dung ciia mé dun ,

1. Dai cuong vé didu khién 14p trinh ¢& nho

2. Cactap 1énh cua dir lidu.

3. Céc phép toan sb clia bd 1ap trinh cd nhé

4. Lip dit mo hinh diéu khién bang bQ 1ap trinh ¢& nhd.
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Bai 1: PAI CUONG VE PIEU KHIEN LAP TRINH CO NHO

Gioi thiéu:

Ngay nay khoa hoc k¥ thuat ngay cang phét trién. Trong cac xi nghiép hién
nay c¢6 nhiéu hé théng may san xuét st dung cac bd didu khién l4p trinh. Trén thé
gi6i c6 nhiu hing san xuét cac bd diéu khién 13p trinh khac nhau nhu cic hing:
Siemens, Omron, Telemecanique, Allen Bredlay,...Vé co ban chiing déu ¢ cac
tinh ning twong tu, do d6 tai lidu nay chi d& cap siu dén bd didu khién 14p trinh
loai nho S7 — 200, dang dugc st dung nhleu & Viét Nam.

- Muc tiéu:
- Khéi quat dugc mot sb dic trung c¢o ban cta PLC.
- Trinh bay duoc nguyén Iy hé diéu khién 14p trinh PLC.
- So sénh céc vu nhuge diém voi b dieu khién c6 tiép diém va cac bd lap

trinh ¢& nho khac. ,

- Trinh bay dugc mét sd img dung ctia PLC trong thuc té.
1. Khai quat chung vé PLC

Bo diéu khién lap trinh PLC (Programmable Logic Controller) dugc sang
tao tlr nhitng ¥ tuéng ban diu cia mot nhém ki su thude hang General Motor vio
ndm 1968. Trong nhitng nim gin day, bd didu khién lép trinh duoc st dung ngay
cang rong rdi trong cong ngh1ep cua nude ta nhu 13 1 giai phép ly tudng cho viéc
ty dong hoa cac qua trinh san xuét. Clng voi su phét trién cong nghé may tinh dén
hién nay, b didu khién 14p trinh dat dugc nhimg uu thé co ban trong tung dung
diéu khién cong nghiép.

Nhu véy, PLC 1a 1 may tinh thu nh6 nhung v6i céc tiéu chuan cong nghiép
cao va kha ning 14p trinh logic manh. PLC 1a d4u nfio quan trong va linh hoat trong
diéu khién tu dong hoéa.

; TPC-1570H
RE-232

Humidity Sensor Temp Sengor Heater Fams Démpﬂr

Hinh 1.1: M hinh PLC trong diéu khién tw dong
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2. Cac budc dé thiét 1ap hé diéu khién bing role va lip trinh nhé

Pé chuong trinh gon gang, d& quan sat va khong nham 13n dia chi trong qua
trinh thdo chuong trinh, thuc hién cac yéu cau sau:

- Hiéu rd nguyén ly hoat dong ctia hé thong.

- Xéc dinh c6 bao nhiéu tin hiéu vao / ra.

- Lap bang phan phbi nhiém vu I/ O.

- Xay dung giai thuét hodc Grafcet.

- Viét va kiém tra chuong trinh chay demo.

- Két ndi thiét bi va kiém tra hé théng hoat dong.

3. Sw khac nhau giira hé didu khién bang role dién va h¢ diéu khién theop lap
trinh nho

3.1. Hé thong diéu khién Ia gi?
Ha théng didu khién 13 tap hop cac thiét bi va dung cu dién tir. N6 dung dé
van hanh mot qua trinh mdt cach 6n dinh, chinh x4c va thong sudt.

3.2. H¢ thong dleu khién diing role dién:

Sy bét du vé cudc cach mang khoa hoc k¥ thuat dac biét vao nhiing ndm 60
va 70, nhitng may moc tu dong dugc diéu khién bang nhiing role dién tir nhu cac
b6 dinh thoi, tiép diém, bd dem, relay dién tir. Nhing thlet bi nay duoc lién két véi
nhau dé tr& thanh mot hé thong hoan chinh bang v6 sd cac day dién bd tri ching
chit bén trong panel dién ( ti diéu khlen)

Nhu véy, v6i 1 hé thong ¢6 nhiéu tram 1am Viéc va nhiéu tin hidu Vao/ra thi
ta didu khién rat 16n. Didu d6 dn dén hé thong cong kenh stra chita khi hu hong
rat phirc ‘tap va kho khan. Hon nita, cc role tiép diém néu co su thay do1 yéu cau
didu khién thi bt budc thiét ké lai tir dau.

3.3. H¢ thong diéu khién dung PLC

Véi nhitng khé khin va phite tap khi thiét ké hé théng ding role dién. nhimg
ndm 80, nguoi ta ché tao ra cac bd diéu khién c6 1ap trinh nhim nang cao do tinh
cdy, 6n dinh, dap tmg hé thong lam viéc trong moi truong cong nghiép khéc nghiét
dem lai hiéu qua kinh té cao. D6 13 bd diéu khién 14p trinh duoc, duoc cuén hoa
theo ngdn nglt Anh Quoc 12 Programmable Logic Controller (viét tit 13 PLC).

3.4. Diéu khién diing PLC

Hinh 1.2: Hinh anh thyc té PLC SIEMENS $7-200



a. Cac khéi chirc ning

M6t PLC cé khdi Module Input, khéi CPU(Central Processmg Unit) va khéi
Module Output. Khéi Module Input c6 chirc nang thu nhan cac dir liéu digital,
analog va chuyén thanh c4c tin hidu cip viao CPU. Khéi CPU quyét dinh va thuc
hién chuong trinh diéu khién thong qua chuong trinh chira trong bd nho. Khéi
Module Output chuyen c4c tin hidu didu khlen tir CPU thanh dit liéu analog, digital
thurc hién diéu khién cac d6i tuong.

Vi duy: diéu khlen dong co theo so do ben duéi
e Didu khién bang Role dién

e Diéu khién bang PLC




b. Cac ching loai PLC:

Hién nay, mot s6 PLC duoc st dung trén thi trudng Viét Nam:

Mg§:Allen Bradley, General Electric, Square D, Texas Instruments, Cutter
Hammer,... '

Dric: Siemens, Boost, Festo...

Han Quéc: LG

Nhat: Mitsubishi, Omron, Panasonci, Fanuc, Mashushita, Fuzi, Koyo,..

Va nhiéu chung loai khac.

Céc san phidm nhu: Logo!, Easy, Zen, ... ciing dugc ché tao ra dé dép (mg

nhiing yéu ciu didu khién don gian.
c¢. Cac ung dung caa PLC:

Diéu khién cac qua trinh san xuét: gidy, ximing, nudc giai khat, linh kién
dién tr, xe hoi, bao bi, dong gdi,.

Rira xe 6t0 tu dong.

Thiét bi khai théc.

Giam sat hé théng, an toan nha xudng.

Haé théng bao dong.

Piéu khién thang may.

Piéu khién dong co.

Chiéu sang

Ctra cong nghiép, tu dong

Bom nuéec.

Tudi cay.

Bao gi¢ treong hoc, cong s0, ...

M4y cit san pham, vo chai,..

Va con nhiéu hé théng didu khién tu dong khac.

4. H¢ diéu khién 14p trinh nhé (PLC) ¢6 nhitng wu diém
4.1. Uu thé ciia hé thong diéu khién diung PLC

- Diéu khién linh hoat, da dang.

- Luogng contact 16n, tdc @6 hoat dong nhanh.

- Tién hanh thay ddi va sira chita.

- P6 6n dinh, d6 tin ciy cao.

- Lip dat don gian.

- Kich thuéc nhé gon.

- C6 thé ndi mang vi tinh dé giam sat hé théng.

4.2. Han ché

Gi4 thanh (tby theo yéu ciu may).

Cén mot chuyén vién dé thiét ké chuong trinh cho PLC hoat dong.

Céc yéu cau cb dinh, don gian thi khong can ding PLC.

PLC sé& bi anh hudng khi hoat dong & moi truong cd nhiét 4o cao, dd rung
manh.



5. C4u triic ctia PLC

Mot hé théng didu khién 14p trinh co ban phai gdm c6 hai phan: khéi xi Iy

trung tdm (CPU: Central Processing Unit :

CPU) va hé thc‘)ng'giao tiép vao/ra

(1/0).
OO~ i; Cemfal
OC § ' ?mces‘sing
: Unit
1 |s i

5 —_/I/M

Hinh 2.1: So db khéi cla, he thong dleu khlen lap trinh
Kh01 dleu khlen trung tdm (CPU) gom ba phan bo Xu ly, he thong bd nhé

-va hé thong ngudn cung cap

Processo

‘¥

Memory

R ¥

Power

A

A

Supply

Hinh 2.2: So db khéi tdng quét ctia CPU

6. Thiét bj diéu khién I4p trinh
6.1. B diéu Khién 14p trinh (PLC)

PLC 1a bo diéu khién 13p trinh va duoc xem 13 may tinh cong nghlep Do

cdng nghé ngay cang cao vi vay lap
trinh PLC ciing ngay cang thay ddi, cht
yéu 13 su thay dbi v& cdu hinh hé théng
ma quan trong 1a b6 xir ly trung tdm
(CPU) Su thay 601 nay nhiam cai thién
1 s0 tinh nang, s6 1énh, bd nhd, sb dau
vao/ ra(l/0), tdc d6 quét, ... vi vay xult
hién rat nhiéu loai PLC.

PLC ctia Siemens hién c6 cac
loai sau: S7- 200, S7- 300, S7- 400.

Riéng S7- 200 cb cac loai CPU

sau: CPU 210, CPU 214, CPU 221,
CPU 222, CPU 224, CPU 226, .... Méi |

nhét ¢6 CPU 224 xp, CPU 226 xp c6
tich hgp analog.

Trong tai liéu nay trinh bay cdu

trac chung ho S7 —200, CPU 224.

Hinh 2.3: CPU 224 AC/DC/RLY
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Téng sb /O max twong dbi 16n, khoang 256 T/O. S6 module m& rong tuy
theo CPU ¢6 thé 1én dén t6i da 7 module.

Tich hop nhiéu chirc nang deftc biét trén CPU nhu ngd ra xung, high speed
counter, ddng ho thoi gian thuc, .

Module mé réng da dang, nhleu chung loai nhur analog, xir Iy nhiét d6, diéu
khién vi tri, module mang ..v.v.

6.2. Cac thanh phan CPU

a. Pic diém cia CPU 224:

- Kich thuét: 120.5mm x 80mm x 62mm

- Dung lugng bd nhé chuong trinh: 4096 words

- Dung luong bo nhé dir liéu: 2560 words

- Bd nhé loai EEFROM

- C6 14 cbng vao, 10 cong ra.

- C6 thé thém vao 14 modul mé rong ké ca modul Analog.

- Tbc d6 xtt Iy mot 1énh logic Boole 0.37us

- C6 256 timer , 256 counter, cac ham s hoc trén s6 nguyén va sb thuec.

- Cb 6 bd dém téc d6 cao, tin sb dém 20 KHz

- C6 2 bd phat xung nhanh kiéu PTO va PWM, tan sé 20 KHz chi & cac CPU
DC.

- Co2bo didu chinh tuong tu.

- Céc ngat: phan cimg, theo thoi glan truyén
théng,...

- Ddng hd thoi gian thuc.

- Chuong trinh dugc bao vé bing Password.

- Toan bd dung luong nhé khdng bj mat dit
ligu 190 gid khi PLC bi mét dién.

b. Cac dén bao trén PLC:

- SF: dén bao hiéu hé théng bi hong (dén do).

- RUN: PLC dang & ché d6 lam viéc (den
xanh).

- STOP: PLC dang & ché @6 dimg (den vang). ;

- Ixx, Qxx: chi dinh trang thai tirc thoi cOng Hinh 2.4: Pén bio trén PLC
(dén xanh)

c. Cong tac chon ché do lam viéc:
RUN: cho phep PLC thu’c h1en chuong trinh trong bd nhé, PLC s& chuyén tir
RUN qua STOP néu gap su ¢d

Hinh 2.5: Cong tdc chon ché do lam viéc
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- STOP: PLC dimg cong viéc thyc hién chuong trinh ngay 1ap tirc.
- TERM: cho phép may lép trinh quyet dinh cheé do 1am viéc cua PLC. Dung
phan mém dicu khien RUN, STOP. . .
6.3. Két nbi diéu khién
Cho céc model cta S7-200 sau:

221 DEIDCIDC 2&) 4~23 e ‘JDC 6 OC Inputs |4 DO Outputs
221 AC/DCiRelay  |85-264 VAC & DC Inputs |4 Relay Dutputs
4783 Hz
222 DLIRCIDC 20.4-28.8VDC |8 OC Inputs |8 BT Cutputs
222 ACIDC/Relay  |85-264 VAC  |BDC Inputs |6 Ralay Cutputs
4763 Hz
224 DCDCIDC [20.4.28.8 VDC |14 BC Inputs |10 DC Outputs
224 ACIDC/Relay  -|85-264 VAC 14 BC fnputs |18 Relay Outpurs
4763 Hz |
226 boipcioe 20.4-28.8 ¥DC |24 BC Inputs |18 DC Qutputs
226 AC/DCRelay - |85-284 WAC 24 £IC [puts |15 Relay Outputs
4763 Hz '

Xac dinh céc dic diém ctia PLC hing Siemens

o Hinh 2.6: Y nghia mi CPU
Két noi day cho PLC hoat dong:

Hinh 2 7: So do kho1 tong quat ket néi 'day cho PLC
Cap nguon. :

TV aghe s vAG

=
200

\ B 1@ H L1 AC
N CPU 2%
TN AbeARY S

I

DCInstallation . AC Installation

Hinh 2.8: Dién 4p ngudn cita PLC
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Chii y: Phan biét loai cAp ngudn nudi cho PLC.
Loai DC nguén nuodi ¢o ki hiéulaM, L+
Loai AC nguon nudi c6 ki hiéula N, L1.

Ngé vao:

Gia str can két noi 1 cong tic, hodce 1 niit nhan cho ngd vao PLC

Hinh 2.9: K&t n6i ngd vao cia PLC

Chén 1M, 2M noi chung v&i chan M.
Chén L+ noi vao 1 dau cuda tiep diém, dau con lai cua tiép diém noi vao cac

ngo vao I trén PLC.

CHap 57 5 Ba e e 5s G oalw a1

]&@@@@@@@@@@.[

g

’|;

i

N

Hinh 2.10: Chi tiét ngé vao PLC

Ngé ra:

Két nbi PLC diéu khién deén Light, didu khién Relay, cac co cdu chap hanh

khac,...



Light

[T ,
g ARELEARENEA

Ny
B FaeIT

=

N| | [FFssosussass

Hinh 2.11: K&t nbi ngd ra cia PLC

Chén 1L, 2L ndi vao ngudn duong.
Tung ngd ra tir PLC noi vao 1 dau cia tai, dau con lai clia tai ndi vao nguon

Freld Wiring

T Connector
G300 Field Wineg Connestar Pt
Y

BS558558888§

[(L 82 & %7+ & 03 24 G3][= & 4]

W'\,_,,

Hinh 12: Chi tiét ngd ra PLC
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CPU 224 DC/DC/DC

L+

M -

I

ST8ToJolcolo]o]béTd]dJo]o]ofo]o] 510
IM 11+0.0 0.1 02 03 04 2M 2L+0.5 06 0.7 1.0 1.1 e M L+
OUTPUT PS

DC/DC/DC

INPUT

SIEMENS S7-200

IM 00 01 02 0304050607 2M 10 11121314 15 M L+

ofofofololelelelelofolofolelolofofo

L+ ——0—

Hinh 2.13: So d6 d4u ndi CPU 224 DC/DC/DC

CPU 224 AC/DC/RELAY

L1 >
N "o N

L+

Bl EEE

0Jo]oJoJoJo[o]d]ololo [d][d]olo[b]dT 8
1, 0.0 0.1 02 03 e 2L 040506 e 3L 07 1.0 1.1 N L1
OUTPUT ’ ) PS
AC/DC/RELAY

Lt w01

SIEMENS S7-200

INPUT :

IM 00 0.1 02 0304050607 2M 10 11121314 1.5 M L+

9[9!?l?[?!‘PI?I‘?I?IQIQ]?I?[QIQITIOIO

Hinh 2.14: So dd diu ndi CPU 224 AC/DC/RELAY
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Cac ng6 vao thuong dung la:

- Nut nhin, cbng tic gat, ba chau,..

- Cac loai cam blen quang dién, t1em can, dién dung, tir, kim loai, si€u am,
phén biét mau séc, cam blen ap sudt, .

- Cong tac hanh trinh, cong tic thuong

- Rorary Encoder.

- Role dién tur.

- Sensor nhiét do.

- Bo kiém tra mirc...

Céc thiét bi duoc diéu khién 6 ngé ra:

- DPoéng coDC.

- DPong co AC 1 pha va 3 pha.

- Van khi nén.

- Van thuy luc.

- Van solenoid.

- Pén béo, dén chiéu sang.

- Chudng béo gio.

- Dong co Step Servo.

- Bién tan.

- Quat thong gié.

- May lanh.

- Dong co phat dién.

7. Xt ly chwong trinh

7.1. Ciu tric chwong trinh

Céac chuong trinh cho S7-200 pha1 lubén c6 mot
chuong trinh chinh (Main Program). :

Neu co su dung chuong trinh con va chuong
trinh x ly ngat thi dwoc viét tiép sau chucmg trinh
chinh.

7.2. Thye hién chwong trinh
PLC thuc hién chuong trinh theo chu trinh lip. Mdi vong lap duogc goi 12
vong quét, mbi vong quét bao gom céc budc sau:
- Poc cac ngd vao ra bd dém.
- Thyc hién chuong trinh. .
- CPU tur kiém tra, truyen thong
- Chuyen dix heu tir bo dem ta.céc ngo ra.

8. Cai dit va sir dung phan mem Step7 Mlcreowm

8.1. Cai dat phan mém Step7-Microwin -
Nhén Enter vao biéu tuong Setup.



readmeb Dy readmec
: t tord Domumend

wiard Doeument

readmek
f 4 DoouasTE

Hinh 2.15: Phin mém Step7-Microwin
Sau d6, x4c nhan cic thong tin bing cich nhain cic tiép OK, NEXT,
CONTINUE, ...
Restart may tinh, sau khi cai xong. .

8.2. Sir dung phian mém Step7-Microwin

E‘a File Edit View PLC Debug Tools Windows Help

T e dr0f0

I - R

Symbol Var Type Data Type

TEMP
Program Block TEMP

£=8] Symbol Table TEMB

{3 Status Chart FEMB
Data Block

% Cross Reference | | [Emr e ey FrME T

&° Communications -

System Block
() Wizards Network 1 Menwok Title

Cﬁ’ Tools [ Hapast Comment
Instructions
7] Favorites )l
i3 Bit Logic '
Clock :

Communications
<3 Compare

&3 Convert | Hetwork 2
{3 Counters |

# Floating-Foint Ma :

Integer Math v }l
Interrupt

Move

Program Control
7 Shift/Rotate

] Sting |

Metwork 3

Hinh 2.16: Giao dién phan mém Step7-Microwin



Vao phan mém 14p trinh: Nhan double click vao bidu tuong Step7 trén
man hinh desktop hodc vao menu Start --> Program :
M6 chuong trinh méi: vao File --> New

Kiém tra giao tiép PLC v6i mdy tinh: chon PLC --> type --> Read PLC,
man hinh khdng bao 18i va xac nhén loai PLC khi giao tlep thanh cong.
Luu chu:orng trinh: vao File --> Save va Save As khi mudn luu chuong
trinh v&i tén khac. Phai dit tén va chon thu muc khi luu.

L4y chuong trinh tir PLC: File --> Upload

Nap chuong trinh vao PLC: File --> Download, man hinh bao “Download
was secessful” thi da nap thanh cong chuong trinh.

M>i cau 1énh duoc viét & 1 netword Ngé ra [énh OUT ch1 st dung 1 dia
chi trén 1 lan.

Kiém tra chwong trinh hoat dong chon Debug --> Start Program Status.
Chay chuong trinh: chon PLC --> Run --> Yes.

Dimg chwong trinh: chon PLC --> Stop —-> Yes.

8.3. Ngon ngir 1ap trinh
a. Ladder Logic: LAD (Ladder) 1a phuong phap 14p trinh hinh thang,
thich hgp trong nganh dién cong nghiép.

Network 1 Ketunk Title
| [tetiserks Comment
0.0 0.1 Q0.1
| | 1 r
— | 1 /1 ¢ )
Q01
| Metwork 2
[ ‘ ‘
10.2 10.3 Qo2
: 1 | | I
— | 1 /10 ¢ )
10.4

Hinh 1.17: Lap trinh theo ngbn ngit LAD

b. Statement List: STL (Statement List): 1a phuong phap 1dp trinh theo
dang dong 1énh gibéng nhu ngdn ngit Assemply, thich hop cho nganh mdy tinh.

. Network 1 Mebwecdk Title
- [Hetoerk Cororent

S LD 10.0

' 0 Qo.1 .

BN I0.1

o= Q0.1

. Network 2

-‘| F

;LD I0.2

© 0 10.4

. AN 10.3 .
2

i = Q0.

Hinh 1.18: Lap trinh theo ngén ngit STL
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¢. Function Block: FBD (Flowchart Block Diagram): 14 phuong phap 1dp
trinh theo so @6 khdi, thich hop cho nganh dién tir sd.
Metwork 1 Webwork Title
| Netvork Commert

oo or A }-ao1
Q01—
010
HNetwork 2
|
oz orn a0 ooz
0.4
1030

. . _Hinh 1.19: Lap trinh theo ngdn ngit FBD
Phan mém ho trg 14p trinh day 40 nhat hién nay la Step7-Micro/Win 32
V4.0. '
Ngoai ra, S7-200 con két ndi thich hop véi nhiéu loai man hinh HMI cua
Siemens nhu loai TP, OP, TD, va cac loai man hinh khac.
Tai liéu nay chi yéu gi6i thidu vé cac 1énh 13p trinh ding dang Ladder.

Céau hoi:

1. Hay néu PLC 13 gi? Va cong dung ctia plc trong thuec té.

N

Hay néu mdt s6 nhin hidu plc thyc té thong dung trén thi truong Viét Nam
hién nay?

Trinh bay nhitng han ché va uu diém cta plc?
Hay néu mét sd tmg dung cua plc hién nay?

Pé 14p trinh cho PLC thi ¢6 cac ngdn ngit 18p trinh gi?

Hay trinh bay mdt s6 ngd vao/ngo ra dic trung cuia ple?

Khi lap dit cho plc thi c6 ‘nhiing loai ngudn cung cap gi? Ky hiéu nao dé
phén biét nhimg loai ngudn can cung cp?

8. Néu c4u hinh may tinh & mirc co ban nao dé cai dit phan mém Simatic
Microwin cho 14p trinh plc S7-200?

Now AW
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Bai2: CAC TAP LENH CUA DU LIEU

1. Céc lién két Logic
1.1. Tiép diém thwong hé

L N Tiép diém thuong hé s& dong khi
A [ gié tri cua bit c¢6 dia chi 1a n bang
D b 1.
Toan hang n: I, Q, M, SM, T, C,
I 0.1
Vi du: | | | »

Hinh 3.1: Tiép diém thuéng ho
Binh thuong tai tlep diém nay s& ho mach khi ¢6 tin hiéu mirc 1 ( 24VDC )
va0 10.1 thi [am tiép diém nay dong lai.
St dung khong han dinh s6 1énh tlép diém trén cung 1 dia chi.
C6 thé mic nbi tiép hoic song song nhiéu 1énh tiép diém..

|} | >

~ Hinh 3.2: Mach méc néi tiép va song song cac tiép diém thuong hé
Mach nay s€ dong khi chi 10.3 hoac ca 10.1 va IO 2 cung dong '

1.2. Tlep dlem thu’o’ng dong

L N | Tiép diém thuong déng & dong khi gid

| /] -
A 1T trj ciia bit 6 dia chi 12 n bing 0.
D ‘ - Toén hangn: L Q,M,SM, T, C, V.

Vi du:

i

Hinh 3.3: Tiép diém thudng dong

Binh thudng tai tiép diém nay s& déng mach, khi ¢6 tin hiéu mtrc 1 ( 24VDC
) vao 10.1 thi lam tiép diém nay s€ hd ra.

St dung khéng han dinh sb 1énh tiép diém trén cing 1 dia ch1

C6 thé méc nbi tiép hodc song song nhiéu 1énh tiép dlem



11 11
1 /1 1 7] >
10.4 105

L 11

— 7} 1 /]

Hinh 3.4: Mach méc ndi tiép va song song céc tiép diém thuong déng
Mach nay s&€ hé khi ca 10.4 va 10.5 hodc ¢4 10.1 va 10.2 cting déng.

1.3. Lénh Out

L ‘??‘-'?) Gia tri cua bit ¢6 dia chi 1a n s& |
A _ bﬁng}l khi dau vao cia 1énh nay
D bang 1 va nguoc lai.

Toan hang n: Q,M, SM, T, C, V.

Chi str dung 1 1énh Out cho 1 dia
chi.

Lénh xuat tin hiéu diéu khién & ngd ra hodc cho céc 1€nh trung gian.

Vidu:
121 . 0.2 @01
I 1 | ¢

Hinh 3.5: Mach khién ngé ra khong duy tri

Ngb ra biang 0 khi chi 1 trong 2 ngd vao = 0. Bing 1 khi ca 2 ngd vao nay
=1. Vi du nay thuc hién trén cic nit diéu khién 1a cong tic gat.

Khi két ndi 2 ngod vao 10.1 va 10.2 bang 2 niit nhén thi phai viét chuong trinh
c6 tu duy tri.

Qo1
— :
Hinh 3.6: Mach diéu khién ngé ra tu duy tri

C6 thé viét chuwong trinh st dung céc tiép diém trung gian 13 M.

Network 2

| ,
0.0 Q0.2

— -

Hinh 3.7: Mach diéu khién ngé ra st dung tiép diém trung gian
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Lénh Set va Reset luén dugc su dyng di doi.

- Vidu:

101 o1
1 | (s)
1
| Hetwork 2
|
0.2 Q0.1
| | (")

Hinh 3.8: Mach diéu khién st dung 1énh SET va RESET

O day khi chay chuong trinh 10.1 v 10.2 dugc thi nghiém nhu 14 2 nit nhén.

1.4.Tiép diém phat hién canh lén

L
A

P Tiép diém phét hién canh 1én s& phat ra
: { { mot xung khi dau vao tiép dieém P ¢6 su

D

chuyén doi tir mirc thap 1én mirc cao.
D¢ rong cua xung nay bang thoi gian cia

mdt chu ki quét.
1.5. Tiép diém phat hién canh xudng
L I NI Tiép diém phat hién canh xubng s& phat
A o ra mdt xung khi dau vao tiép diém N c6
D su chuyén d6i tir mic cao xubng mirc

thap.

D0 rong ctia xung nay bang thoi gian cla

mot chu ki quét.

Mach phat hién canh 1én.

l 0.2 ' 0.3

l|| 1o ?)

T
o

Hinh 3.9: Mach phéat hién canh Ién.

Mach phat hién canh xudng.

Xo4 cac bit.

102 Q0.4
1 [ w L
‘ 1 ] NT ?)

P

Hinh 3.10: Mach phét hién canh Xuéng.

03 Q03
L : P
I ‘ {r)

]
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Hinh 3.11: Xo4 cac bit.

- Baitap

Thue hién viét chuong trinh theo cac mod ta trong cac bai tap sau:

a. Diéu khién mot ddi tuong (nhu 1a: dong co, van solennoid, dén, chudng,
quat, ... ) chay va dimg bang mot cong tic gat.

b. Piédu kh1en mot d6i tuong (nhu 1a: dong co, van solennoid, dén, chudng,
quat, ... ) chay va du‘ng bang hai nit nhin ON va OFF. Vi du: Nhin nit
ON, den A sang. Nhin nat OFF dén A tit.

c. Nhén ca 2 nat ON1 va ON2 thi dén A sang. Nhin 1 trong 2 ntit OFF1 hodc
OFF2 thi dén A tit.

MOT SO LENH TIEP PIEM PAC BIET:

1. Tiép diém SM0.0
Tiép diem ludn ludén déng.

SM0.0 Q0.0
L
. )

2. Tlep diém SMO0.1
Tiép diém phat ra 1 xung khi PLC chuyén tir ché 46 STOP sang RUN

~

SM0.1 Q0.1
— | (s)
1
Netword 2
0.2 Qo1
| R
i

3. Tiep diém SMO0.4
Tiép diém tao xung lién tuc, véi chu ki 12 60 gidy. 30 gidy ddu & muc thép,
30 gidy sau & muc cao.

SM0.4 Qo2
| !
I S )

4. Tiép diém SMO.5

Tiép diém tao xung lién tuc, v&i chu ki 1a 1 gidy. 0.5 gidy dau & muirc thip,
0.5 gidy sau ¢ mirc cao.

| SHMO5 Q0.3
[

I -
Bai tap

a. Kiém tra hoat déng cac tiép diém SMO 0; SMO.1; SM0.4; SMO0.5. Xem hudng
dan trong tai liéu.

b. Kiém tra hoat dong tiép diém P va N. Xem huéng din trong tai lidu. -

c. Khi chuyén ché d6 hoat dong tir STOP sang RUN thi den A sang. Nhén nut
RESET thi dén A tt.

~
s
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d. Pidu khién dén A sang tit v6i chu ki 1a 1 gidy bang 2 nit nhan ON va OFF.
e. Nhan nit Open thi dén A sang tit voi chu ki 1 gidy dong thoi cira m6, gap cong

tic hanh trinh GH1 thi dén A va ctra dimg.

Nhén nat Close thi A sang tit v6i chu ki 1 gidy dong thoi cira dong, gp cong

tic hanh trinh GH2 thi dén A va clra dimg.
Cura d‘a.ng hoat dong nhén ndt Stop thi cira dimg.

f. Khi nhén nut ON 14n 1 thi dén A séng, nh4 tay ra dén B sang. Nhan nit ON lan

2 thi dén C sang, nha tay ra thi dén D sang.
- Nhén nat OFF ca 4 dén clng tit.

2. Cac Iénh ghi/ x6a gla tri cho tiép diém
2.1. Lénh Set

L e Gia tri cta céc bit ¢6 dia chi dau tién la n

A (s s& bang 1 khi d4u vao ciia 1énh nay bang 1.

D

erre

Khi déu vao ctia 1énh biang 0 thi cac bit
nay van gilt nguyén trang thai. Trong dé
sO bit 13 gia tri cua i.

Todn hang n: Q. M, SM, T, C, V.

2.2. Lénh Reset

i: IB, QB, MB, SMB VB, AC, hing sb.

L e Gi4 tri cha cac bit ¢6 dia chi dau tién la n
A — ,},i,?) s& bing 0 khi dau vao ctia 1énh nay bang 1.
D Khi dau vao cua lénh bing 0 thi céc bit
nay van glu' nguyen trang thai. Trong dé
O bit 14 gia tri cha 1.
Toan hang n: Q, M, SM, T, C V.
i: IB, QB, MB, SMB, VB, AC, hing sd.
3. Timer
3.1.ON
L | Ll Khi ngo vao chan IN 1én muc 1 thi b dinh thoi
Al—™ TON) | Ton hoat dong dém thoi gian, khi thoi gian dém
D | somder m| | dU0c 16n hon hodc bing gia tri dat trudc PT thi

céc tiép diém cta b dinh thoi tac dong. Cac tiép
diém thudng hé s€ dong va céc tiép diém thuong
dong s€ hé.

Khi ngd vao-chin IN xudng mirc 0 th1 thoi gian
dém duoc s8 bi reset di, bd Ton ngimg hoat déng

| va tiép diém ctia b6 dinh thoi thudng ho s& ho va

tiép diém thuong déng s& dong.
Toan hang: Txxx  Ton

1ms T32, T96

10ms  T33 ->T36; T97 ->T100 .
100ms T37 ->T63; T101 ->T255
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Vidu:
0.2 ' T37
| 1
| I IN TON
+1004PT
Metwork 2
l
T37 Q0.3
| ] r
1 | LY )
Metwork 3
l
T37 Qo4
| ] r
| 1 N )

Hinh 3.12: Mach st dung b dinh thoi TON



23

CE

Khi ng6 vao chan IN 1én mirc 1 thi b dinh thoi
Tonr hoat dong dém thoi gian, khi thoi gian dém
dugc 16n hon hodc bang gid tri dit trude PT thi
céc tiép diém cta bo dinh thoi tac dong. Cac tiép
diém thudong ho s& dong va cac tiép diém thuong
déng sé& hé. |

Khi ngé vao chan IN xubng mirc 0 thi thoi gian
dém duoc s€ khong bi reset di, b Tonr nging
hoat ddng va céc tiép diém cla bd dinh thoi gitt
nguyén trang théi. '
Toan hang: Txxx
Ims T0, T64
10ms T1 -> T4; T65 -> T68

Tonr

Vidu:

0.2

100ms T5 >T31; T69 ->T95

TE3

Hetwork 2

IN TOMR

+1004PT

I
TE3

Qos

— |

Hetwork 3

Pt
ot

—

Q0.4

Metwork 4

A

0.3

— |

TES

")

1

o

" Hinh 3.13: Mach st dung bd dinh thoi TONR |
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Luu y:

- B dinh thoi Tonr khéng ty Reset khi déu vao IN=0. Do &6 mubn Reset phai
dung thém 1 1énh & netword 4.
Bai tap:

1.
2.

3.

Nhép va kiém tra hoat dong bo Ton. Chu y phén biét loai by dinh thoi va
do phén giai. Tham khao trong tai liéu.

Nhén niut ON dén A sang, sau 5 gidy dén A tur tat

Nhén nat OFF dén A tat.

Nhén nat Start dong co khoi déng & ché d6 sao, sau 3 gidy chuyén sang
ché do tam gidc. Nhan niit Stop dong co dimg.

. Nhén nit ON motor 1 hoat déng, sau 4 gidy motor 2 hoat dong, sau 4

gidy motor 3 hoat dong. Nhin niit OFF ca 3 motor cling dimg.

. Cam bién SS tac dong, cira mo ra. Gap cong tic hanh trinh GHI cira

dung, sau 3 gidy clra tw dong lai. Cura dung khi gép cong tdc hanh trinh
GH2.

. Nhén nat ON motor quay thuén, sau 5 gidy chuyén sang quay nghich, sau

7 gidy tu dung. Nhén nit OFF motor dimg.

Nhén nit ON van dién tir A hoat dong, cam bién SS2 tic dong thi van A
ding, van B hoat dong. Cam bién SS3 tac dong thi van B dimg, motor M
hoat dong trong 4 gidy. Sau dé motor M dung, van C hoat dong. Khi cam
bién SS1 ngimg tic dong thi van C dimg. Chu ki mai tu’ dong lép lai.
Nhén nut OFF thi hé thdng dimg.

4. COUNTER (B dém)
4.1. CTU (Counter up- B6 dém 1én)

L

A
D

7 CTU dém 1én s6 suon 1én du vao chan CU
— LTU] | Khi gia tri dém dugc 1én hon hoiic bang gi4 tri dit
trudc PV thi cac tiép diém cua by CTU nay tac

R dong. Céc tiep diem thudong hé s€ dong va céc tiep
dieém thudong dong sé hé.
7T EY Khi dau vao chén R 1én mirc 1 s& reset céc gia tri

dém duoc va cac tiép diém thudng ho s& hé va céc
tiép diém thuong déng s& dong.

Toan hang:

Cxxx = C0 = C47, C80 - C127

Vi du:
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0.3 Co

— | —_— t CTU
10.4
|1
- R
+10 P
Network 2
ch o Ao

£
ot

Hetwork 3

C
co
— /|

. (0.0

P
L

Hinh 3.14: Mach st dung b6 dém 1én CTU

4.2. CTUD (Counter up- down )

L
A
D

T

e

CTUD dém 1én s6 sudn 1én dau vao chin CU

-CU

4cp

CTUD A £ A o A AR D
CTUD dém xuong so suon 1én dau vao CD.

Khi gia tri @&m dugc 16n hon hogc bing gid
tri dat trudc PV thi cac tiép diém cia bd
CTU nay tac dong. Cac tiép diém thuong hé
s€ dong va cac tiép diém thudng déng sé& hé.

Khi ddu vao chan R 1én mirc 1 s& reset cac
gi4 tri @ém duoc va cac tiép diém thuong hé

s& hé va cic tiép diém thuong dong s& dong.
Toan hang:
C48 = C79
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Vi du:

0.3 o C48
} } ] TTUD
0.4
L
—] | Co
0.5 ’
L
— | R
ey

Hinh 3.15: Mach st dung bo tich hop dém Ién-xuéng CTDU

Bai tap:

1.

2.

Nhép va kiém tra hoat dong bd CTU va by CTUD. Chu y phén biét loai
bd Counter va cic chan dém xung. Tham khdo trong tai li€u.

Nhén niat ON dén A sang tit v6i chu ki 1 gidy (ding SMO0.5), dém s 1an
chop tat tir dén A, d 10 lan dén A dimg. Khi nhdn nit OFF dén A dimg
lién.

. Nhén nit ON thi motor chay, d&m du 4 san phdm tir cdm bién S1 thi

motor tur dimg. Sau 3 gidy thi motor tur 14p lai chu ki méi. Nhén nit OFF
thi motor dimg.

Nhén nut Start thi motor 1 hoat dong, gdp cam bién S1 thi motor 1 dung
va motor 2 hoat dong. Liic ndy dém sb san pham tir S2, da 5 san pham
thi motor 2 dimg. Sau 3 giy thi chu ki méi tr dong l4p lai. Nhan nut
Stop thi hé thdng dimg,

. Cam bién S1 bio ¢6 xe & ngd vao, cam bién S2 bio cb xe & ngd ra. Binh

thuong khi chua di xe thi dén xanh séng, dén d6 tit. Khi dém da 10 xe
thi dén xanh tit va dén do sang.

Nhén tin hiéu khoi dong Start thi dong co hoat d6ng, cam bién S1 dém tit
c4 sb san pham, cam bién S2 chi dém cac san pham hu. Khi dém du 10
san phim thi dong co tu dimg. Sau 3 gidy thi hé théng tu dong 14p lai.
Nhén ndt Stop thi dong co dimg. Nhan nit Start thi d6ng co hoat dong

tiép tuc.



27

Bai 3: CAC PHEP TOAN SO CUA PLC

1. Chirc nang truyén din

L Ham MOV-B 1y gi4 tri trong IN va chira
A ra OUT. '
D Toan hang: IN, OUT : 1 byte
MOV_B
—EN ENO—
77774IN guTh 7777
Ham MOV-W l4y gi4 tri trong IN va chita
ra OUT. |
Toan hang: IN, OUT : 1 word
MOV_W
HEN ENO
77774IN QuTk 7777 .
Ham MOV-DW lay gia tri trong IN va
chira ra OUT.
Toén hang:IN, OUT : 1 d-word
MOV_Diw
{EN ENO}—
777741 ouTh 7777
Ham MOV-R lay gi4 tri trong IN va chia
ra OUT. )
Toén hang: IN, OUT : 1 s0 thuc 32 bit.
MOV_R
Jen ENOf—
77774 1N QUT 7777

Vidul:
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0.0 MOV B
L
—] | EN END ———)
B 1Y outFvED
Hetwork 2
| ‘
101 MOV W
[
| EN ENOf——)
L2004IN ouT kw2

Hinh 4.1: Mach st dung ham MOV_B va MOV_W

Vidu2:
0.0 MOV _DwW
L
—] | EN ENO f—)
SEOA0IN ouTkvD10
Metwmk 2
|
0.1 MOv R .
L
— | EN ENOf——]
55554 IN ouT VD100

Hinh 4.2: Mach st dung ham MOV_DW va MOV _R

2. Chirc ning so sanh
2.1. Compare Byte

L eis: Tiép diém nay s& dong khi gia tri trong thanh
=<B ghi nl bang gia tri trong thanh ghi n2.

A e Toan hang: n1,n2 1a 1 byte.

D . Tiép diém nay s& déng khi gia tri trong thanh
sy ghi n1 > hodc = gia trj trong thanh ghi n2.
77 Toan hang: n1, n2 1a 1 byte.
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‘Tiép diém nay s& dong khi gia tri trong thanh

= <=é:} ghi nl <hodc = gia tri trong thanh ghi n2.
7 ' Toan hang: nl, n2 la 1 byte. ’
2977 Tiép diém nay s& dong khi gid trj trong thanh
| <8 | ghi nl khéc gia tri trong thanh ghi n2.
G Toan hang: nl, n2 1a 1 byte.
2997 Tiép diém nay s&€ dong khi gia tri trong thanh
»B ghinl 16n hon gia tri trong thanh ghi n2.
77 Toan hang: nl, n2 1a 1 byte.
977 Tiép diém nay s& déng khi gia trj trong thanh
| < | ghi nl nhé hon gia tri trong thanh ghi n2.
3777

Toan hang: n1, n2 1a 1 byte.

Vi du:

2.2. Compare Word

Hetwork 3

VB0

——IH)

Hinh 4.3: Mach sir dung ham so séanh Byte

L
A
D

T

Y

Tiép diém nay sé dong khi giad tri trong
thanh gh1 nl bang gi4 tri trong thanh ghi

n2.
Toéan hang: nl, n2 1a 1 word.

7

7

Tiép diém nay s& déng khi gia tri trong
thanh ghi nl > hodc = gié tri trong thanh
ghin2.

Toén hang: n1, n2 1a 1 word.

Ty
<=l
Y

Tiép diém niy s& doéng khi gia tri trong
thanh ghi n1 < hodc = gia tri trong thanh
ghi n2.

Toan hang: nl, n2 1a 1 word.
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e
<l

e

Tiép diém nay s& dong khi gia tri trong
thanh ghi nl khac gié tri trong thanh ghi
n2.

Toan hang: nl, n2 1a 1 word.

7Y

>
T

Tiép diém nay s& dong khi gia tri trong
thanh ghi n1 16n hon gié tri trong thanh ghi
n2. :
Toéan hang: nl, n2 la 1 word.

e

<l
L

Tiép diém nay s& dong khi gia trj trong
thanh ghi n1 nho hon gia tri trong thanh ghi
n2.

Toén hang: n1,n2 1a 1 word.

Vidu:

2.3. Compare Doubleword

WYwll (LER

i
i
L
A

Hetwork 3

____+ ;g “. IQ&2)

Hinh 4.4: Mach st dung ham so sanh Word

L
A
D

e
==D

Y

Tiép diém nay s& dong khi gia tri trong
thanh ghi nl bang gia tri trong thanh ghi
n2.

Toan hang: n1, n2 1a 1 d-word.

ey

T

Tiép diém nay s& déng khi gia tri trong
thanh ghi nl1 > hoac = gia tri trong thanh
ghin2.

Toan hang: nl, n2 14 1 d-word.

Tiép diém nay s& déng khi gid tri trong
thanh ghi nl < hodc = gia tri trong thanh
ghi n2.

Toén hang: n1, n2 14 1 d-word.

Tiép diém nay s& déng khi gia tri trong
thanh ghi nl khéc gia tri trong thanh ghi
n2.

Toan hang: n1, n2 1a 1 d-word.
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e

Tiép diém nay s& dong khi gia tri trong

>D thanh ghi nl 16n hon gia tri trong thanh ghi
7N n2.

Todn hang: n1, n2 1a 1 d-word.
v Tiép diém ndy s& déng khi gid tri trong
<D thanh ghi nl nhé hon gia tri trong thanh ghi
77 n2 ’

Toéan hang: n1, n2 1a 1 d-word.

Vi du:

Wwho - Q0.1
o b—C )
+ .

Hetwork 3
YOO Qo2

—{o—— )

+1

Hinh 4.5: Mach strdung ham so sanh DoubleWord

2.4. Compare Real

A
D

L .

T

—-ap—

Tiép diém ndy s& dong khi gia tri trong
thanh ghinl bang gia tri trong thanh ghin2.

7797 Toan hang: nl,n2 1a 1 s6 thue.
rrar, Tiép diém nay s& déng khi gid vtri trong
] >=r} thanh ghi n1 > hodc = gi4 trj trong thanh ghi
777 n2.
To4n hang: n1, n2 13 1 s6 thue.
7797 Tiép di€m nady s€ dong khi gia tri trong
—] «<Rp— thanh ghi n1 <hodc = gi4 tri trong thanh ghi
7 n2.
Toén hang: nl, n2 14 1 sb thue, -
277 Ti€p diém nay s& dong khi gia tri trong
—] oRp— thanh ghi nl khéc gia tri trong thanh ghi n2.
7N Toan hang: n1, n2 1a 1 s thyec.
777 Tiép diém nay s& dong khi gid tri trong

thanh ghi nl 16n hon gia tri trong thanh ghi
n2. '
Toan hgng: nl, n21a 1 sb thuc.
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Gea n2.

o Tiép diém nay s& dong khi gi4 tri trong
thanh ghi n1 nhé hon gié tri trong thanh ghi

Toan hang: nl,n21a 1 sb thuc.

Vidu:
VD10 Q0.1
—j—a—C )
Network 3
[
YD10 Q0.2
= ¢ )
A
Hinh 4.6: Mach st dung ham so sanh Real
Bai tap vi du
LAD STL
Hetwork 1 Network 1
r LDI= 5 5
+5 Q0.0 = Q0.0
—] = — ) Network 2
R |LDB>= 3, 9
= Q0.1
Metwork 2 Network 3
B LDR= 450, 3.56
= Q0.5

__I }ZB E!DJ)

Hetwork 3

[,
-

45 Q0.2
L

358

C:) network 1 ngé ra Q0.0 1én mirc 1 1y do nl bang n2.
O network 2 ng6 ra Q0.1 xuong muc 0 do nl nhé hon n2
O network 3 ngd ra Q0.1 xuébng mirc 0 do nl khdng bang n2
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3. Bf‘)ng ho théi gian thue
Cai mdc thoi gian bit diu hoat dong cho PLC.
Chon PLC --> Time Of Day Clock --> Set.
Truy suit dix liéu tir dong hd thoi gian thu’c trong PLC.

v Metwork 1
: I D SMOT de huor Juon iy sust oia b thed gian thue: |
SM0.0 READ_RTC
| |
| F— e >
YBO4T

‘ I:Iinh 4.7: Mach st dung ham thoi gian thuc
// Lénh nay chi can thyc hién 1 lan trong ca chuong trinh.
// Khi thyc hién 1énh trén, v6i T = VBO thi cac gia tri thong sb dugc phan bd

nhu sau:
Nam 0->99 . VB0
Thang 1212 VBI1
Neay 1>31 VB2
- Gio 0->23 VB3
Phut 0->59 , VB4
Giay 0>59 VB5
. Khong st dung..

Thi trong 1 > 7 (1: chd nhat) | VB7

| tudn :

Do d6: mubn truy suat dai lu’ong nao thi phai dung 6 nh¢ tuong ng voi dai
lugng do.

Gia tri T c6 thé thay ddi duogc, khi do ta phai truy suét cac dai luong theo gia
tri T méi.

Céc gia tri ndy c6 dinh dang BCD, mudn st dung duoc phai ding déu  # .

Vi du:

‘| Network 1 Gio

; | Sazanh gio wol T0h new dung 10k th den A sang.

Hinh 4.8: Cu phap “#” .
C6 thé thay dbi gio luc Set dong ho dé thir chuong trinh hoat dong, hodc so
sanh v&1 gio moi.
Dung cac VB khac dé truy suét cac dai luong khac.



34

Bai tip img dung:

1.
2.
3.

Pung 8h, chudng tu reo, sau 10 gidy tu dung.

Pén A sang lac 6h tdi va tit lac 5h30 séng.

Duing 6h sang, dén A sang tit chu ki 1 gidy, sau 5 gidy thi chudng reo va
tu dung sau 3 gidy. ‘ '

. Difu khién chudng bao gid 1am viéc nhu sau:

Pung 7h30; 11h30 chudng reo trong 8 gidy.
bung 9h; 9h15 chudng reo trong 4 gidy.
Cht nhét chuéng khong reo.

L& 30/4 va 2/9 chudéng khong reo.
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Bai 4: LAP PAT MO HINH PIEU KHIEN BANG PLC
1. Gigi thiéu
1.1. Nogi quy xuwéng:
b1 hoc ding gio, tac phong nghiém chinh, dé cip va giay dep daing noi
quy dinh. ) .
- Khong hut thube, an ubng, dua gidn.
- Chi thye hanh trén cac thiét bi, phan mém duoc su cho phep cua GVHD.
- Khi c6 su ¢b thiét bi phai bao ngay cho GVHD.
- Coy thuc gilr gin, bao vé tai san, thiét bi.

- . - Khong dugc tu y thay d6i, di chuyen mang thiét bj ra kh01 phong
- Thu don ngén nap, vé sinh sach sé& khi hoc xong. :

1.2. An toan lao dong:

Téng quan
- Hoc vién chi duge 1am vige trén tram dudi sy giam sét cua gido vién.

- Nim Vu’ng cac thong s6 trong bang théng sé cia timg phén ti.

Dién
"Chi két n01 hoic thao cae diy cap kh1 da ngét dién.

- Cac dau nbi dién dugc di déy hodc thao ra chi khi ngudn dién d3 dugc
ngat : ‘

- St dung dién ap thap dén 24V DC

Khi nén ,

- Khong duoc vuot qué ap suét cho phép 8 bar.

- Khong duoc bat ngudn khi nén t6i khi cac anh d3 hoan thanh va 18p rap
dam bao tat ca cac ndi dng khi.

- Khéng dugc thao duomg dng din khi c6 ap suét.

- Dic biét phai chid ¥ cén than khi bat ngudn cong téc khi nén. Cac xylanh
c6 thé di ra hodic co vio ngay lap tirc khi bat cong tic ngudn khi nén.

Co khi

- Lidp &it an toan tit ca cic phan tir khi van hanh.

- Khong duoc can thiép bing tay cho ti khi may duoc dimg hoan toan.

Thong so6 _ Gia tri

Ap suét 1am viée 6 bar

Dién 4p ngudn — 220VAC

Tin hiéu vao sb 24 VDC

Tin hiéu ra sb o 24 DC

- 1.3. T6 chirc trang bi noi lam viéc

- MQdi bd may tinh, bd PLC sir dung cho 1 hoic 2 hoc vién.

- Hoc vién st dung cac md hinh dugc quy dinh trong ting bai hoc.
Péu gid hoc vién 1dy PLC, ddy ngudn va nhén day cdp tir GVHD.
Cubi gid hoc vién tit may tinh, thu don va tra cap lai cho GVHD.

1.4. Téng quan vé PLC
- Hoc vién doc tai liéu trude trong gido trinh.
- Ghi nhén céc thac méac va trao d6i vdi gido vién.
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2. Cach két ndi day

S7-200 sir dung cong truyén théng ndi tiép RS 485 vdi jack nbi 9 chan dé
phuc vu cho viéc ghép ndi véi thiét bi 1ap trinh hodc vdi cdc tram khac cia PLC.
Téc @6 truyén cho méy lap trinh kiéu PPI (Point To Point Interface) 1a 9600 baud.

Programrming
L 1 Device

] {u]u] ~{ufulu[me

H 2345867 8]

Figure 2-2 Connecting the RS-232/PPt Multi-Master Cable

PC/PPI Cable
123

38.4K 000 Switch 4 :1=10bit

32K 001 0=11bit

] ‘ Hinh 5.1: Két n6i méy tinh - PLC
Cong truyén thong:

Hinh 5.2: So @b chan cdng truyén thong

Chan Giai thich

1 Néi dat

2 24 VDC

3 Truyén va nhén dir liéu

4 B trong (khong sir dung)
5 Néi dat

6 5VDC

7 24 VDC

8 Truyén va nhén dit lidu

9 B tréng (khong sir dung)
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- Ghép nbi S7 — 200 v6i may tinh PC qua cdng RS 232 cin c¢b cap két ndi
PC / PPI v6i bd chuyén ddi RS 232 / RS 485.

- Gan 1 dau cap PC / PPI véi cong truyén thdng 9 chéan ctia PLC con dau kia
v6i cdng truyén thong nbi tiép RS 232 ciia may PC. Néu cdng truyén thong nbi tiép
. RS — 232 vé6i 25 chén thi phai ghép ndi qua bd chuyén d6i 25 chan /9 chan dé co
i thé ndi v&i cap truyén thong PC/ PPL
- Chon céc thong s6 dé truyén thong
- Tdc dd truyen 09.6k.

- Dit lidu truyén: 11 bit.

3. Cac mo hinh va bai tip ing dung

Baitdp | N§i dung Thiétbi | LT TH Téng
-] Khao sat ti didu khién
! ding PLC $7-200. 37-200

Khio sit tii dicu khién ding PLC S7-200

Hinh 5.3: TG diéu khién dfmg PLC S7-200
Céac vén dé can khao sat:
- CP cap nguon 1 phase va vi tri lap dat ngudn nudi ctia PLC.,
- CP cap nguon 3 phase va cac cau chi.

- B6 ngudn chuyén dbi tin hiéu tir 220 VAC thanh 24 VDC.
- Cac Terminal c6 dién &p 24VDC



- Céc terminal c6 dién ap 220VAC

- Céc chan terminal dung dé két ndi ngo6 vao.
- Céc chan terminal ding dé két ndi ng6 ra.

- Céc chén terminal ding dé két néi tin hiéu analog.
- Cac Relay.

- Cac Contactor.

kiém tra hoat dong cac
thiét bi trén panel diéu
khién.

S7-200

Bai tip | N¢i dung Thiéthi | LT | TH | Téng
2 Lap dit, lap trinh va

Cho panel diéu khién nhu hinh vé: Céc thiét bi thuong dugc sir dung trén
panel bao gom cac nit nhéan Start, Stop, Reset, .
tic chon thiét bi diéu khién; nit nhin E- Stop, cic dén bao trang thai diéu -

khién,...C6 thé ding nhiéu thiét bj tuy theo yéu cau diéu khién.

Thuwec hién:

. rmmmmm;

Hinh 5.4: Ta dién thuc hanh PLC

- V&s0 d6 ddu day giao tiép gma cac thlet bi trén panel vdi plc.
- Pau day giao tlep
- Kiém tra két nbi ( Hoc vién + Gido vién)
- Lap trinh PLC diéu khién.

loai.

1. Nat nhan thuwong mé :
O trang thai khéng tic dong,

mach khéng dugc ndi. Khi nit nhén bi l

tac dong mach s& duge déng lai va khi E"

théi tac dong do sy dan h01 cua 1o xo

mach s& tu ngét.

Hinh 5.5: Ky hiéu va c4u tric nit nhan

thudng mé

Ky hiéu

; Cac cong tic Auto, Man, Cong

Nt nhén thuong duoc ding dé déng hay md mét mach dién. N6 gdm hai

NGt nhén thwong mé
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2. Nt nhin thuwong déng

O trang thai khong tac dong, =~ | .
mach s& dugc nbi. Khi nit nhén bj tac E %‘ ;i e
dong mach sé& duogc déng lai va khi thdi % ?
tac dcf)ng,'d'o su dan hoi coa 16 xo mach ZLTLEZTTEZED
s€ tw ngat. : Ky gy Niit nhén thwdme déng

Hinh 5.6: K¥ hiéu vi cu tric nit nhin thudmg md

3. Cong tic chuyén mach _ 4}5
Khi tac dong thi mach thudng | o
mé s& chuyén sang thuong dong va [__ 7 L Q
mach thuong déng sé& chuyén sang P X
thuong mé. a > a_
=]
Hinh 5.7: Ky hiéu va cu tric cong < ’ 2
2 X ; 7 hié
tac chuyen mach , KY eu NGt nhén chuyén mach

So 6 mach E-Stop (so 46 mach tham khio_khéng thwe hanh d4u ndi).

<B2

CB2
L2
= Y S
CB2
Bl L1
SN ; S ¥ % - >
E-Sto %4
P L+
=
M
SO0 O OO0
M1 D N L N L1 L+ M
N ca1
T FLC B¢ nguon 220V AC-24VDC

Hinh 5.8: So d mach E-Stop

Bai tap thire hién:

1. Didu khién mét d6i tuong (nhu la dong co, van solenn01d dén, chudng,
quat . ) chay va dung bing mét cong tic gat.

2. Pidu khlen mot dbi tuong (nhu 1a: déng co, van solennoid, dén, chudng,
quat, ... ) chay va dlmg bing hai niit nhin ON va OFF.

3. Piéu khlen dao chidu quay motor (loai xoay chiéu 3 pha) bang 3 nat nhan
FOR(chay thuan), REV(chay nguoc 1a1) STOP(dimg). Mobi thoi diém chi
chay mpt chiéu.
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4. Nhéan ca 2 nut PB1 va PB2 thi dong co chay. Nhan 1 trong 2nut STOP 1 va
STOP 2 thi dong co dimg. :

5. Nhén nut FOR thi dén A sang, nhin nit REV thi dén B sing. Nhén nit
STOP ca 2 dén clng tat. Mdi thoi didm chi c6 mot dén séng.

6. O bai tap trén, c6 thém 2 dén bdo A va B. Pén A bao khi d6i tuong chay,

dén B bao khi dbi tuong dimg.
Bai tip | N§i dung "Thiétbi | LT TH Téng
Lip dat, lap trinh va | S7-200
3 kiém tra hoat dong cam '
bién cong nghiép.

1. Gidi thi€u
Cam bién duogc st dung rat rong rii trong cac quy trinh diéu khlen tr dan
dung dén cong ngh1ep, cong dung dung chung thuong la:
Xéc dinh vi tri ciia b€ may, vi tri phoi, vi tri xylanh.
- Mirc chét long.
- Xé4c dinh mau sic phoi.
- Xac dinh phoi dang kim loai, tir, nhya, hay trong sudt.
- Do nhiét d6, d6 4m, d6 ph; Bao khéi, bdo chay,...
- Xac dinh vung an toan lam viéc cla may.
2. Mt s6 cam bién hién dai dung trong cong nghi€p
Céc loai cam bién trong cong nghiép thuong c6 03 dau day ra véi mau day
dugc quy dinh cu thé theo chuén quoc té, mot 56 loai c6 02 dau day, mét s loai ¢6
4 dau day (doc manual c6 hudng dan chi tlet)
- Day mau ndu (Brown — BN) hoac mau d6 (Red — -RD): cép ngudn duong
24VDC.
- Day mau den (Black — BK): ngo ra cua tin hiéu, co 02 loai npn hodc pnp.
- Day mau xanh duong (Blue — —BU): cAp ngudn am, ndi 0 VD. \
2.1. Coéng tic hanh trmh
Gi6i thiéu mot s6 loai thong dung:




Hinh 5.9: Hinh dang thuc té cong tic hanh trinh
B Hoat dfng:

Cong tc hanh trinh 13 mdt dang cong téc, nhung khéc voi cong tic thudong
la tac dong bang tay, con cong tic hanh trinh duoc tic déng bang bé ‘may hay cac
co cu d1 chuyén, muc dich xac dinh hanh trinh di ctia may hay co cAu, goi chung
13 cOng tic hanh trinh.

Hinh 5.10: Ciu tric cta cong tic hanh trinh

Indicator Lights
.+ Normally Closed

O

Narmally Open

Comman wire

Hat Neutral

Push Heré
With Mouse

Cong tic hanh trinh c6 02 tiép diém bén trong la dang thuong dong va
thuong hé.

Khi tdc dong thi 02 tlep dém nay dao trang théi v6i nhau.
Vi du:

figurs 1.1

Hinh 5.11: Ung dung ctia cong tic hanh trinh
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2.2. B0 cam bién tir:

Ky hiéu:

+ +
@ ‘Qutput @ Output

Hinh 5.12: Hinh dang — k¥ hiéu cam bién tir

Djén e}p dinh mtrc: 10 — 30 VDC.
Tén s6 hoat dong: 800Hz
Dong ngo ra: 400mA

Khoang céch tac dong: tuy theo tirng loai ma khoang cach tac ddng khac nhau,

nhu: 2mm, 4mm, 8mm, 10mm,...18mm.

Pa sb cam bién tir c6 thé tac dong khi duwa mot vat b&ng kim loai dén gén, mot

s it chi tac dong khi mang vat c6 tir tinh dén gén.

2.3. B cam bién dién dung:

T

P>

-

-

Outpul

Hinh 5.13: Hinh dang — ky hiéu cam bilén dién dung

- Dién ép dinh mirc: 10V -30V DC.
- Tén s6: 100Hz.
- Dong dién ng6 ra: 200mA.

- Khoang cach tac dong: Tuy tirng loai cam bién ma cé cac khoang céach tac

dong 2mm; 4mm; 8mm; 10mm... dén 18mm.

-Vt tac dong: kim loai, chét long.

2.4. Cam bién quang:

T

Ny

Hinh 5.14: Hinh dang — ky hiéu cam bién quang
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Dién ap dinh mirc: 10V —-30V DC .
Tén s6: 200Hz.
Dong dién ng6 ra: 400mA.
Khoang céch tac dong:
o Loai phan xa: 50mm dén 600mm
o Loai thu phét riéng kiéu che chén: 20cm dén 20m.
Mot s6 cam bién diing phat hién khodng cich xa.

l Through beam Modei o l '

Retroreflective rr_mdei

l.w&fk’@ﬂ funcion)

l Diffuss-reflective modst

_ Hinh5.16:Khoangcichphéthigncas [ |
2.5. Cam bién s¢i quang :

Hinh 5.17: Hinh dang cam bién soi quang
- Khoéang cach tac dong 30 - 80mm.
- Ngudn dién 24VDC. -
- Ngb ra tac dong PNP
- Két ndi dung 4 chan.
3. Lap dat
Ciam bién (Input module).

L+ (24¥DC)

%/__j %/___l

04 - 0.5

MOV

Hinh 5.18: So db diu ndi cam bién
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Phan céng’téc hanh trinh: ) o
Lap dit giong nhu lap dit cong tac binh thudng. (dung tiep dieém thudong ho).

wuy: lap dit xong phai thir nghiém hoat ddng ctia cac thiét bi nay.

Mobt s6 bal tip can thwe hién:

1. Sau khi nhén tin hiéu khéi dong ON, cam bién S1 cho khi phat h1en cé sén

pham thi ddi tuong chay Pbi tu.’cmg dimg khi nhan niat OFF hodc cam bién
S2 phat hién c6 san pham

. Pidu khién dao chiéu quay motor (loai xoay chiéu 3 pha hoic 1 chiéu ) béng

3 nat nhan FOR(chay thuan) REV(chay nguogc lai), STOP(dimg). Méi thoi
diém chi chay mot chiéu.

. Bai tép trén, c6 3 dén bao A, B, C. Bao dong co chay thuén, chay nghich,

dung.

. Khi nhén nat ON thi d6i tuong 1 chay, cam bién S1 tac dong thi dbi tuong 1

dirng, d6i tugng 2 chay. Cam bién S2 tac ,dong thi d6i tuong 2 dimg, dbi
tuong 1 hoat dong lai. Nhan nit OFF c8 2 d6i tugng cung dung.

Bai tdp | Néi dung Thiétbi | LT TH Téng

4 Lap trinh diéu khién | S7-200
delay dung bd Timer.

Poc va tim hiéu hoat dong cac bd dinh thoi.

Nhép vao may tinh vi du phan bd Timer, nap va kiém tra chuong trinh hoat
dong.

Phan tich va st dung duoc cac bd dinh thoi.

Mot s6 bai tip cin thue hién:

. Gat cong tic SW1 18n, sau 5 gidy dén A sang. Gat cong tic xudng dén A tit.
. Nhén nit ON dén A sang, sau 5 glay dén A tu tit. Khi dén A dang séng,

nhéan nit OFF dén A tit.

. Cam bién SS tic dong, cira mé ra. Cira di chuyén gip cong tic hanh trinh

GHI1 ctra dumg, sau 3 gidy ctra ty dong lai. Cra du’ng khi gip cong tic hanh
trinh GH2.

. Nhéan nat ON motor 1 hoat dong, sau 4 gidy motor 2 hoat déng, sau 4 gidy

motor 3 hoat déng. Nhan nit OFF c4 3 motor cung dung.

. Nhan niit ON motor quay thuén, sau 5 gidy chuyén sang quay nghich, sau 7

gidy tu dimg. Nhén ntut OFF motor dimg.

. Cam bién SS tic dong, clra md ra. Cira di chuyén gip cong tic hanh trinh

GHI1 cira dimg, sau 3 gidy cira tir d6ng lai. Ctra dimng khi gdp cong tic hanh
trinh GH2.

. Nhén niit ON motor quay thuén, sau 5 gidy chuyén sang quay nghich, sau 7

gidy tu dimg. Nhin nat OFF motor dimg.
Bai tap bén dudi sit dung bd Tonr.

. Nhén nat khoi dong ON ddng co bdn tron hoat dong du 15s thi dung, nhén

nit dimg OFF thi dong co' dimg. Nhan ON thi dong co hoat dong tiép, di 15
gidy thi dong co ty dimg. Nhan nut Reset thi xo4 thdi gian dinh thoi.
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Bai tip | N§i dung Thiétbi | LT TH Téng
5 Lap trinh diéu khién | S7-200

'] #m san pham dung bd |

Counter.

- Poc va tim hidu hoat ddng cac bd dém.

- Nhép vao may tinh vi du phﬁn bd Counter, nap va kiém tra chuong trinh hoat
dong.

- Phén tich va sir dung dugc céc bd dém.

Mot s6 bai tip cin thye hién:

1. Nhéan nut ON den A sang tit voi chu ki 1 gidy (dung SMO.5), dém s6 lan
chop tat tir dén A, da 10 14n dén A dimg. Khi nhn nat OFF dén A dimg
lién.

2. Nhén nit ON thi motor chay, dém du 4 san phém tr cam bién S1 thi motor
ty dimg. Sau 3 gidy thi motor tu 14p lai chu ki m&i. Nhin nit OFF thi motor
ding.

YO(Supply command) - Y3(Red}
- Y4{Green)
Supiply allowed - Yaiyellow)

3. Nhén nfit Start thi motor 1 hoat dong, gap cam bién S1 thi motor 1 dung va
motor 2 hoat déng. Luc nay dém sb san phidm tir S2, &4 5 san phém thi
motor 2 dimg. Sau 3 gidy thi chu ki mé&i ty dong 14ap lai. Nhan nat Stop thi
hé théng ding.

4. Cam bién S1 bao ¢6 xe & ngd vao, cam bién S2 bao ¢6 xe ¢ ngo ra. Binh

thudng kh1 chua @ xe thi dén xanh sang, dén dé tit. Khi dém du 10 xe thi
dén xanh tit va dén do sang.

5. Diéu khién hé théng dém san pham nhu’ hinh bén.
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Packaging of cubes - counter

Cam bién S1

Bang tai M1

Bing tai M2

| .cam bién 52

Khi nhin nat khéi dong Start thi ca 2 bang tai cing chay. Sén phim duoc
dém riéng biét boi cac cam bién S1 va S2. Pém du 3 san pham tir S1 thi bang tai
M1 dimg va 5 san pham tir S2 thi bang tai M1 dimg. Sau 3 gidy chu ki méi tur dong
1ap lai.

Nhén nut Stop thi hé thdng dimg. -
Bai tip | Ngi dung Thiétbi | LT TH Téng

6 Lép trinh diéu khién dén | S7-200

giao thong va cac den
chiéu sang.

- Tham khao tai liéu 1énh so sanh.

- Nhép vao céc 1énh so sanh va kiém tra hoat dong.

- Mot s6 bai tp cin thwe hién:

a. Nhép cac ham so sanh ( So sanh 16n hon hoic bing, so sanh nhé hon hodc
bang, so sanh bing, ... ding loai so sanh theo word. ) vao va kiém tra hoat
dong. Tham khéo trong tai liéu va gido vién. Chi y phén biét c4c loai so
sénh.

b. Dém san pham tir 0.1 va béo sb lu:0'ng san pham theo yéu cau sau:

i. Khong co san pham den A sang.

ii. Tu1->10san phdm, dén B sang.

fii.  Tir 11-> 20 san phim, dén C sang.

iv.  Tir20 san phdm tré 1én dén D sang.

i e e i e s G
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‘ c. Diéu khién 4 dén A, B, C, D sang dan Thoi gian chuyén dbi la 1 gidy. Dung
- ' 'SMO.5 cho bd dém va so sénh tir bd dém.

DPén
(s) A B 1. € D
. 0 0 0 0 0
. 1 1 0 0 0
2 1 1 0 0
3 1 1 1 0
4 1 1 1 1
S(reset) 0 0 0 0

d. Piéu khién 4 dén A, B, C, D sang don. Thoi gian chuyén dbi a1 gidy. Dung
SMO.5 cho bd dém va so sanh tir bd dém.

bén
(s) A B C D
0 0 0 0 0
1 1 0 -0 0
2 0 1 0 0
3 0 0 1 0
4 0 0 0 1
5 1 0 0 1
6 0 1 0 1
. 7 0 0 1 1
8 1 0 1 1
9 0 1 1 1
10 1 1 1 1
11(reset) 0 0 0 0

e. C6 thé dit cic tinh hudng didu khién dén da dang tuy theo yéu ciu.
ben

(s) A B C D
0 0 0 0 0

1 1 0 . 0 0

2 1 1 0 0

3 1 1 1 0

4 1 1 1 1

5 0 0 0 0

6 1 1 1 1

7 0 0 0 0

8 1 1 1 1
9(reset) 0 0 0 0
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f. Lép trinh diéu khién dén giao thong:
Gia str cAn diéu khién dén giao thong tai ngi tu giao 16 bang 1 cong tic gat
10.3. Trong d6 den X1 sang 4 gidy, V1 sang 2 gidy, X2 sang 5 gidy va V2
sang 2 gidy.
Quy tic chung;
D1 sang (gidy) = X2 sang + V2 sang 7 (gidy)
D2 sang (gidy) = X1 sang + V1 sang = 6 (giady)

T ViGreeny

C¥itvelow)

Giin do thoi gian nhw sau:

f

Dung tiép diém phat xung SMO0.5 dé tao xung phat va bd Counter dé dem xung.
Sau d6 dung lénh so séanh theo word dé cho phép cic dén sang/tit.
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Bai tip | Néi dung | Thiétbi | LT TH | Tong
) | 7  |Lap dat, 14p trinh va | S7-200 |
) | diéu khién bang tai hoat |
] dong dung dongco DC. - |
. Cho dong co DC 24VDC va hai Relay.

- Khi cip ngudn 24VDC vao thi ddng co hoat doéng. Khi ddo 2 chan cap nguon
thi dong co hoat dong theo chidu nguoc lai.

- Chu y: ngudn cdp cho motor phai c6 dong dién 16n hon dong hoat dong dong

co.
Thuwe hién:
- V&so db dau day glao tiép gitta PLC -- 2 Relay — Motor 24VDC dao chiéu
quay.
cp
L1 T o O
N >—"e P——0—
L+
) Mg
] o ©®® T
ofoJoJof[éJofoJoJoJolo[o][o[6fofo[o[0
1L 0.0 01 0203 e. 21 040506 e 3L 07 1.0 1.1 N L1
OUTPUT S PS
AC/DC/RELAY
SIEMENS S7-200
INPUT
o IM00 01 02 0304050607 2M 10 1.1121314 15 M L+
i o[o|o}o[oto‘|.o|o]o\o}o[o[oTo|p|o|o|o
- Déu day giao tlep
- Kiém tra két nbi ( Hoc vién + Gido Vlen)
- Lap trinh PLC diéu khién.

So db mach tir Relay ra dong co DC
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24 VDC
L+
R1 R2
L
/
DC
R2 R1
1\
M

Hodac theo so do sau:

L+
M

R1

L+

Néu dong co hoat dong 1 chidu: ding 1 relay, khi can diéu khién d6ng co DC hoat
dong & 02 chiéu, thi ding 02 relay.

Luu 2’ Lap dat xong phai thir nghiém hoat dong ctia ddng co DC..
Cé thé dung 1énh don gian nhu sau:
Network 3

Start:[1.0 For_DC:Q01
‘ | | r )
— \
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Yéu ciu:
Nhén nat For thi motor quay theo chiéu thusn.
Nhén nit Rev thi motor quay theo chiéu ngugc lai.
- Nhén nut Stop thi dong co dumg.
MBbi thoi diém motor quay theo 1 chidu.

[
I

Mb6 ta qui trinh hoat dgng:

o Cam bién S3
Cam bién S2

Cam bién S1

Hé thong gbm c6 3 cam bién S1, S2 va S3 Bing tai chay theo chiéu thuan va chidu

nguoc lai.

Piéu khién béng tai hoat dong theo theo yeu ciu sau:

- Khi nh4n nat Stop thi bang tai dimg.

- Nhién niit Reset xo04 céc thong sb.

- Nhén tin hiéu khoi dong Start, bang tai cho khi ¢6 tin hidu & cam bién S1 thi
hoat dong.

- Khi gp cam bién S2 thi bing tai dimg.

- Sau 2 gidy thi bing tai tiép tuc chay.

- Béng tai dimg khi gép tin hiéu ¢ S3. .-

- MB&i Ian san phim tac dong vao S2 thi hé théng tu dém lén 1.

- Pu 3 san pham thi bing tai tv dimg.
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Bai tip | N§i dung Thiétbi | LT TH Tong
8 Pidu khién dao chibu | S7-200
quay ddng co 1 pha AC.

Co6 02 loai:
- Loai dong co van nang ‘
- Loai ddng co khong dong bd

Cho dong col phase AC.

Két ndi tir PLC giao tiép qua Relay diéu khién dong co theo so dd va yéu cau sau:
Phan b6 day trong dong co 1 phase AC.

R_cudn chay R_cudn dé
—Y  +V—1

31

—— Tua

Nguyén tic chung:

- Chan 1 va 3 dau chung, cip ngudn AC 1 phase vao chan 1+3 va 2 th dong co
quay theo chiéu thuén (tam goi).

- Chén 1 va 2 d4u chung, cip ngudn AC1 phase vao chan 1+2 va 3 thi dong co
quay theo chiéu nguoc lai.

Thuyc hién:
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- V& so db dau day giao tiép gitta PLC -- 2 Relay — Motor 1 phase, d4o chiéu
quay.

I3 I3

Rl R2 T

! l
iL 00 o1 = N L1
Output 3 " Power
Supply
Input :
IM 00 01 02 03 M L+

L

ON-|TOFF-|T E—|I }sw Quigut |

HI: So db gi’ao tiép tir plc ra relay

Bl
>—o © - L.l
%}———o’l—\c Ao m N
CAR2 7 R1
T T
R1I T R2 -
) Common
| l -‘Q" 2
Ll
TT
Tu &é

H2: So db giao tiép tir relay ra dong co AC 1 phase
- Péhu day giao t1ep
- Kiém tra két ndi ( Hoc vién + Gido vién)
- Lép trinh PLC diéu khién. |
Yéu cau:
- Nhén niit Stop, motor dirng hoat dong.
- Nhén ntit For thi motor quay theo chiéu thuan.
- Nhén ntit Rev thi motor quay theo chiéu ngugc lai.



54

- MBOi thdi diém motor quay theo 1 chiéu.

Bai tap | Noi dung Thiétbi | LT TH | Téng

9 Lip dit, 14p trinh va | S7-200
dieu khién dong co AC
3 phase.

Giédi thiéu:

So @5 mach di¢n tir PLC ra Relay nhw c4c bai di hoc

’L+—‘——'[“
M .
v ' R1
!
1L

R2 T
Il I
0.0 01 N Ll
Output ' Power
Supply
Input
1IN 00 01 0.2 03 M L+

24VDC

tr
L, a
iR
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So dd mach dién tir Relay ra cac Contactor

CE1
' R2#  RIZ
RIZE R'E:}
[T ] (L]
M1 Mz
N

So 0 mach ddng hrc giao tiép véi dong co.

,_
U

1. Nhén ON d6ng co quay theo chidu thuan, sau 5s dong co ngimg 2s sau d6
chuyén qua quay nghich. Nhan OFF d6ng co ngimg hoat dong.

2. Nhén ON ch¢ cam bién 1 (cbl) tac dong, dong co quay thuén. Khi cdm bién
2.(cb2) tc dong thi dong co ngung, sau 2s khi c¢6 tic dong cua cbl thi dong
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co quay nghich. Khi c6 tac dong cia cb2 thi dong co ngimg.
Trong qui trinh dong co dang chay nhan OFF thi ddng co nging.

Mé rong:
biéu khién khéi d0ng sao-tam giéc:
Bai tdp | Néi dung Thiét bi LT TH Téng

10 Piéu khién cic xylanh | S7-200
dung van dién khi nén.

M0 ta bai tap: o
Hé thong gom céc xylanh dugc thiét ké & hinh bén.

1. Khi gat céng tic thi xylanh chay t&i, khi gat cong tic tro lai thi xylanh tu rit
vé vi tri ban dau.

2. Khi nhén nut Start thi xylanh chay t6i, khi nhan nut Stop thi xylanh tur rut vé
vi tri ban dau. ‘

| Cylinder motion - sighal-edge

Chi y: Nguyén ly hoat déng cac xylanh.

3. Nhin nat PB1 thi xylanh chay ra, gip cam bién ngodi thi xylanh ty dimg.
Nhén nat PB2 thi xylanh chay vao; gap cam bién trong thi xylanh ti dimg.

4. MSbi lan nhén nat khai dong Start, xylanh chay ra, gdp hanh trinh ngoai thi
xylanh ty rat v&. Gép hanh trinh trong thi xylanh tw dimg. (Piéu khién
xylanh twong tu nhu dao chiéu quay déng co, dimg 2 ngo ra.)

5. Khi nhén nit Start thi xylanh chay t6i, sau 5 gidy xylanh tur rat vé.

6. Khi nhén nut Start thi xylanh chay t6i, gdp cam bién Ghl thi xylanh ty rat
vé, gap Gh2 thi chu ki méi tiép tuc. Xylanh chi dimg khi nhén nut Stop.
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7. Khi nhén nut Start th:l xylanh 1 cha.y t6i, gdp cam bién Ghl thi xylanh 2
chay t&i, gdp cam bién Gh3 thi xylanh 2 chay 1ui, gép cdm bién Gh4 thi
xylanh 1 chay lui.

Bai tap | Noi dung Thiétbi | LT TH | Tong
11 |Lap dat valgp trinh diéu | S7-200

khién bang tai va can gat

dung khi nén.

Cho m6 hinh nhu hinh bén duéi:
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M5 hinh gom cé:

- Mot bang tai dung dong co DC.

- Mot cdn gat dung khi nén.

- Céc cam bién soi quang. .

Diéu khién md hinh hoat dong nhw sau:

- Nhén nut Start, hé thong sin sang hoat dong.

- Khi ¢6 phéi & ddu bang tai thi van chuyén phdi dén vi tri kiém tra mau phéi,
néu phdi mau d6 thi tiép tuc di chuyén phoi dén cudi bang tai.

- Néu phoéi mau den thi can gat va bang tai chay day phéi ra ngoai.

- Hé thong ty dong 14p lai khi phoi d3 duge ra khoi hé théng.

- Nhén nut Stop hé thdng dimg.

Baitip | Noi dung Thiétbi | LT TH Tong

12 |Lép dit valap trinh dieu | S7-200
khién bang tai va tay gap
dung khi nén.

Cho m6 hinh nhu hinh bén duéi:

Mo ta:
Hé théng hoat dong gan gidng v6i mé ta trong bai 11, chi mé rong thém phéan tay
gép dung khi nén nhu sau:
- Khi phéi di ¢én cudi bang tai (cam bién phat hién), tay gip s& di chuyén theo
qui trinh sau:
o bixudng va delay 1 gidy.
o Gip
o bilén
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o bDirangoai

o Pixubng va delay 1 gidy
o Nha

o Dilén

o Di vio bén trong.
- Chu ki méi ty dong 14p lai.
- Nhén nut Stop thi hé théng dimg.
Chuy: |
Khi xylanh di chuyén di 1én/xudng va di ra/vao thi dinh vi bang céc cam bién tir.
Khi xylanh gip/nha khong c6 cam bién cho nén phai ding thoi gian dé thay thé.

Bai tip | Noi dung . Thiét bi LT TH Tong

13 Dong ho thoi gian thuc S7-200

Céc dai luong nay dugc tinh theo ngay duong lich.
Cai dat thoi glan thuec:

Cai mdc thoi gian bt ddu hoat dong cho PLC
Chon PLC --> Time Of Day Clock --> Set.

Truy suat dir liéu tir dong hé thoi gian thu’c trong PLC.
| Network 1

|_Dung S0 e lum oor ey sual gia i thol gian thue |
1 . sMo0 READ_RTC

—] { EN ENO ——)

VBO-T

// Lénh nay chi cin thuc hién 1 14n trong ca chuong trinh. ) )
// Xhi thyuc hién 1énh trén, véi T = VBO thi céac gia tri thong s6 duge phan bd nhu
sau: ~

Nam 10299 VB0

Théang 1>12 VB1

Ngay 12>31 VB2

Gio 0->23 VB3

Phut 0->59 | VB4

Giay 0> 59 VB5

'Khdng st dung.

Thi trong 1 = 7 (1: chii nhét) | VB7

tudn

Do d6: mubn truy suit dai luong nao thi phal dung 6 nhé tuong ung voi dai luong
do.
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Gia tri T ¢6 thé thay ddi duoc, khi d6 ta phai truy suat céac dai luong theo gia tri T
méi. ‘ B

Céc gié tri ndy ¢6 dinh dang BCD, mudn st dung duoc phai diing dau “ # «

Vi du:

Metwork 1 Git

|§a sarh gio val 10k, e dung 10k thi den & sang.

YB3 Q0.0

~sb— )

16810

C6 thé thay d6i gid Iic Set dong hd dé thu chuong trinh hoat dong, hodc so sanh

voi gio méi. ,
Dung cac VB khac dé truy suat cac dai lugng khéc.

Bai tap: . B

5. Pung 8h, chudng tu reo, sau 10 gidy tu ding.

6. Dén A sang lac 6h t6i va tit Ic 5h30 sang.

7. Pang 6h sang, dén A sang tét chu ki 1 gidy, sau 5 gidy thi chudng reo va tu
dirng sau 3 gidy.

8. Dibu khién chudng bao gitr 1am viéc nhu sau:
- DPung 7h30; 11h30 chudng reo trong 8 gidy.
- Duing %h; 9h15 chudng reo trong 4 gidy.
- Cht nhét chuéng khong reo.
- L&30/4 va 2/9 chudng khong reo.

Bai tap | Noi dung | Thiétbi | LT TH Téng
14 Lép trinh chuong trinh | S7-200
con ‘ '

Doc va tim hiéu nguyén 1y st dung chuong trinh con.
Nhép va kiém tra hoat dong vi du trong phén ly thuyét.

Cic bai tap can thue hién:
1. Diu khién dén A hoat dong & 2 ché d6 khéc nhau:
- Gat 10.0 1én 1 thi dén A sang.
- Gat10.1 1én 1 thi dén A chédp tit v6i chu ki 1s.
- Gat ca 2 cong téc 1én hoic xudng thi dén A tit.

2. Pibu khién dén giao thong tai ngd tu giao 16 theo yéu ciu sau:
- Gat cong tic 10.0 1én 1 thi 3 dén dé-xanh-vang chay theo ché dd tu
ddng theo thoi gian 13 6-4-2 gidy. ,
- Gat cong tic 10.0 xudng thi chi con dén vang chdp tit voi chu ki 1 gidy.

3. C6 3 dong co dugce diéu khién theo yéu cau sau:
Khi chon ché 6 AUTO



- Nhén nut vao Start dong co M1 hoat dong, sau 3 gidy dong co M2 hoat
dc}ng, sau 3 gidy dong co M3 hoat dong.
- 'Nhéan nut Stop ca 3 dong co cung diumg.

Khi chon ché d6 MAN

- C6 3 nit nhan diéu khién 3 d6ng co riéng biét, khi nhdn nfit nhdn nio
thi dong co do6 chay, budng tay ra dong co dung.

61

(Nop chidm diém bai thi

cudi khod).

Bai tdp | Noi dung Thiétbi | LT TH Téng
15 Bai tap tong hop $7-200

Hoc vién thyc hién va bao cao cho gido vién.

Luu ¥: Dung bai tip nay c¢6 thé thay thé cho ki thi thyc hanh cubi khoa.

Di€u khién dén giao thong.

Yéu cau:

Khi bat cong tic ché d6 sang AUTO:

- Tir 6h00 dén 22h00 thi: cac dén giao thong tai ngd tu giao 16 hoat

dong binh thuong theo tuln tu: 6 — xanh — vang. Thoi gian cac dén

sang 1a 6 — 4 — 2 gidy.

- Nguoc lai thi: chi ¢6 02 dén vang sang/tit voi chu ky la 1 gidy.

Khi bat cong tic ché d6 sang MANUAL:
- Nhan nat PB1 thi chi ¢6 dén d6 1 va xanh 2 sang, néu nhan nit PB2

- Nhén niit PB2 thi 2 dén vang s& sang tit v6i chu ki 1a 1 gidy.

thi chi c6 dén dé 2 va xanh 1 sang.




62
TAI LIEU THAM KHAO

[1]. Dodn Minh Phuéc, Phan Xuin Minh. Ty dong hoa véi SimaticS7-200. NXB
No6ng Nghiép. 1997. ‘

[2]. Dodin Minh Phuéc, Phan Xuin Minh. $5-95U va phan mén Step5. Gido trinh
giang day Trung Tam Pao Tao Simens Ty Pong Hod Truong Pai hoc Bach Khoa
Ha N&i, 1997.

[3]. SPS-Grundkurs,Volgel Buchverlag-J uergen Kaftan.

[4].Speicherprogrammierte Steuerungen Aufgaben mit Loesungen; Europa-
Fachbuchreihe. :

[5]. Doédn Mi,nh Phudc, Phan Xuan Minh. Vii Van Ha. Ty dong hoa véi SimaticS7-
300. Nha xuat ban Khoa Hoc K¥ Khuat, 2000.



63






