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LOI MO PAU

Ngay nay véi su phat trién cta khoa hoc ki thuat sy da dang cua céc
linh kién dién tir s6, cac thiét bi diéu khién ty dong. Cac cong nghé cii dang
dan dan duoc thay thé bang cac cong nghé hién dai. Céac thiét bj cong nghé
tién tién voi hé thong diéu khién 14p trinh vi diéu khién, hé théng ty dong diéu
khién, vi xir Iy, PLC... cac thiét bi diéu khién tir xa... Pang dugc tmg dung
rong rai trong cong nghiép, cac day truyén san xuat.

Pé nam bat duge khoa hoc tién tién hién nay cac truong dai hoc,Cao
Pang,...d4 va dang dua cac kién thirc khoa hoc va cac thiét bi méi vao nghién
ctru va giang day. Hé thong diéu khién ty dong PLC, Piéu khién sd, tmg dung
vi diéu khién, vi xir Iy dem lai hiéu qua va do tin cdy cao. Viéc thyuc hién dé tai:
“Xdy dung hé thong khéi dong dong co ré to long séc bang doi noi sao tam
gidc bang PLC.” Giup cho sinh vién c6 thém dugc nhiéu hiéu biét vé van dé

nay.
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CHUONG 1: GIOI THIEU VE PLC S7 200

1.1. TONG QUAN VE PLC
1.1.1. Gi6i thiéu vé PLC (Programmable Logic Control) (B$ diéu khién
logic kha trinh)

Hinh thanh tr nhém cac k¥ su hang General Motors nam 1968 voi ¥
tudng ban dau 1a thiét ké mot bo diéu khién thoa man cac yéu cau sau:

- Lap trinh dé dang, ngén ngi 1ap trinh dé hiéu.

- D& dang sira chita thay thé.

- On dinh trong méi trudng cong nghiép.

- Gia ca canh tranh.

Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control)
(hinh 1.1) 1 loai thiét bi cho phép thuc hién linh hoat cac thuat toan diéu
khién sb thong qua mot ngdn ngit 1ap trinh, thay cho viéc thé hién thuat toan

do6 bang mach so.

‘ ITo. 0 LoD. 1 oo . D

Tuong duong mot mach so.

[ I J—
L), 1 Q0.0

Nhu vay, v6i chuong trinh diéu khién trong minh, PLC tré thanh bg dicu

khién s6 nho gon, d& thay d6i thuat toan va dic biét dé trao d6i thong tin voi moi
truong xung quanh (véi cadc PLC khéc hoac véi may tinh). Toan b chuong trinh
diéu khién dugc luu nhd trong bd nhé PLC dudi dang cic khbi chuong trinh

(khdi OB, FC hoic FB) va thuc hién lip theo chu ky ctia vong quét.
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Hinh 1.1: Céu tric co ban ctia mot by PLC.

Dé c6 thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai
c6 tinh ndng nhu mdt may tinh, nghia 1a phai c6 mot bo vi xtr Iy (CPU), mot
hé diéu hanh, bo nhé dé luu chuong trinh diéu khién, dir liéu va cic cong
vao/ra dé giao tiép v&i dbi tuwong diéu khién va trao d6i thong tin véi moi
truong xung quanh. Bén canh d6, nham phuc vy bai toan diéu khién s6 PLC
con can phai c¢6 thém cac khéi chue nang dac biét khiac nhu bd dém

(Counter), bo dinh thi (Timer)... va nhitng khéi ham chuyén dung.

CPU xif 1y
ll'LI:I'.I"_.' laim

| 1
Il It

COng xuit
F BT -
AD/DA (Raole . KBCS)

T 1

Cam bién, ¢ ¢ciu chap hinh.

— Bo nhd

Hinh 1.2: Co ché tac dong cua PLC.
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Hé thong diéu khién str dung PLC.

Day do Thi&t bi lap trinh

P chuong trinh

a &
Phian m¢m Step7

Thiét bi can

dicu khién

[

Module ngo ra

Nguon . o
& Module ngo vio

Hinh 1.3: Hé théng diéu khién ding PLC.

1.1.2. Phan loai.

PLC dugc phan loai theo 2 cach:

- Hang san xuit: Gom cac nhan hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...

- Version:

Vi du: PLC Siemen c6 cac ho: S7-200, S7-300, S7-400, Logo.

PLC Misubishi ¢o6 cac ho: Fx, Fxo, Fxon
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1.1.3. Céc bd diéu khién va pham vi ing dung.
1.1.3.1 Céc b6 diéu khién.

Ta c6 cac bd diéu khién: Vi xir 1y, PLC va may tinh.
1.1.3.2. Pham vi tng dung.

a. May tinh.

- Dung trong nhiing chuong trinh phitrc tap doi héi do chinh xac cao.

- Co giao di¢n than thién.

- Toc d6 xtr Iy cao.

- C6 thé luu trit voi dung lugng 16n.

b. Vixu ly.

- Dung trong nhitng chuong trinh c¢6 do phuc tap khong cao (vi chi xur
ly 8 bit).

- Giao dién khong than thién véi nguoi s dung.

- Téc d6 tinh toan khong cao.

- Khong luu trir hodc luu trir véi dung luong rat it.

c. PLC.

- Do phtic tap va tde do xtr Iy khong cao.

- Giao dién khong than thién vdi ngudi st dung.

- Khong luu trir hodc luu trir véi dung luong rat it.

- Mbi trudong lam viéc khic nghiét.
1.1.4. Cac linh vuc ng dung PLC.

PLC duogc str dung kha rdng rai trong cac nganh: Cong nghiép, may
cong nghiép, thiét bi y té, 6t6 (xe hoi, can cau).
1.1.5. Cac wu diém khi sir dung hé thong diéu khién véi PLC.

- Khong can dau day cho so d6 diéu khién logic nhu kiéu dung ro le.

- C6 d6 mém déo sir dung rat cao, khi chi can thay doi chuong trinh
(phan mém) diéu khién.

- Chiém vi tri khong gian nhé trong hé thong.
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- Nhiéu chirc nang diéu khién.

- Tbc d6 cao.

- Cong suét tiéu thu nho.

- Khong can quan tdm nhiéu vé van d¢ lap dat.

- C6 kha ning mé rong sb luong dau vao/ra khi ndi thém cac khoi
vao/ra chirc nang.

- Tao kha nang mé ra cac linh vuc ap dung méi.

- Gia thanh khéng cao.

Chinh nh¢ nhimg wu thé d6, PLC hién nay duogc sir dung rong rii trong cac
hé théng diéu khién tu dong, cho phép ning cao ning suat san xuét, chat
lugng va su déng nhét san phém, tang hi¢u sut, giam nang luong ti€u tdn,
taing muc an toan, tién nghi va thoai mai trong lao dong. Pong thdi cho phép
nang cao tinh thi trudng cta san pham.

1.1.6. Gidi thiéu cac ngon ngir 1ap trinh.

Céc loai PLC néi chung thudng ¢ nhiéu ngén ngit 1ap trinh nham phuc vu
cac d6i tuong st dung khac nhau. PLC S7-200 c¢6 3 ngdn ngit 1ap trinh co
ban. B¢ la:

- Ngon ngtr “hinh thang”, ky hi¢u 1a LAD (Ladder logic).
Pay 1a ngdn ngit d6 hoa thich hop véi nhimng ngudi quen thiét ké mach logic.
- Ngon ngtr “liét ké 1énh”, ky hi¢u la STL (Statement list).

Day 1a dang ngdn ngir 1ap trinh thong thuong cia may tinh. Mgt chuong trinh
duoc ghép goi nhiéu cau 1énh theo mot thuat toan nhat dinh, mdi 1énh chiém
mdt hang va déu co cau trac chung 14 “tén 1énh” + “toan hang”.

- Ngén ngir “hinh khdi”, ky hiéu 1a FBD (Function Block Diagram).
Pay ciing 1a ngdn ngir 6 hoa thich hop voi nhitg ngudi quen thiét ké mach

diéu khién so.
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1.2. CAU TRUC PHAN CUNG PLC HO S7.
1.2.1. Céc tiéu chuén va thong s6 ky thuit ho S7-200.
Xem phu luc 1
1.2.2. Cac tinh nang cua PLC S7-200.
- Hé théng diéu khién kiéu Module nhoé gon cho cac tmg dung trong pham
vi hep.
- C6 nhiéu loai CPU.
- C6 nhiéu Module mé rong.
- C6 thé mo rong dén 7 Module.
- Bus noi tich hop trong Module ¢ mit sau.
- C6 thé nbi mang voi cong giao tiép RS 485 hay Profibus.
- May tinh trung tam c6 thé truy cap dén cac Module.
- Khong quy dinh rdnh cam.
- Phan mém diéu khién riéng.
- Tich hop CPU, 1/0 ngudn cung cap vao mot Module.
- “Micro PLC véi nhiéu chirc ning tich hop.

16



1.2.3. Cac module cua S7-200.

Cutput
Serminals

l

£

.

Mods selecior swich
STOP, TERM. RUN

Port for expansion
modules (not with

CPU 221)

Andiog

potentiometer

Programmang
insertace port (PP}

nput
Teminals

Outpun for sensors
DC 24V 1180 mA

Hinh 1.4: CPU 222

DCHY OUTPUTS STOP RUN VRI
OOOOODOOOOOOOOG’M,E o0
M ILe@f Gl 62 63 64 M08 0b 6T 10 L1 $[ 4 M Le 24 TERM []] 1
SIEMENS Osr |omd | Qe |oo| oo CPU-214
CORUN | Ol | D111 | Oou1| O QLI
Osrtor| Ow2 | Oz | O
Om3 | Ona | Ogns
O ks | O 14 | O Q04
Owms | O.s | OQus
SIMATIC O 1.6 O QL6
S7-200 O w7 O Qo7 6EST 214-1ACO00

DC MO0 61 a2 63 a4 68 et M 1o 11 12 13

W 00000000000000

14 L2 Le DO
SENSOH
Q00 O|steey

v Clng truyén théng |

Hinh 1.5: CPU 214.

% Tich hop CPU, I/O ngudn cung cip vao mot Module, c6 nhiéu loai
CPU: CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214

thong dung nhat dugc mé ta trén hinh 2.1
¢ Cac Module mé rong (EM) (Etrnal Modules)
- Module ngd vao Digital: 24V DC, 120/230V AC
- Module ngd ra Digital: 24V DC, ngit dién tir

- Module ngd vao Analog: ap dong, dién trd, cAp nhiét
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- Module ngd ra Analog: ap, dong

Panalmounting Standand rail mounting

BIATIC
Lo E ]

Hinh 1.6: Két ndi thém module.
¢ Module lién lac x1r ly (CP) (Communiation Processor)
Module CP242-2 c6 thé dung dé ndi S7-200 lam chu Module giao tiép
AS. Két qua 13, c6 dén 248 phan tir nhj phan duoc diéu khién bang 31 Module
giao tiép AS. Gia ting dang ké s6 ngd vao va ngd ra ciia S7-200.
¢ Phu kién
Bus ndi dir liéu (Bus connector)
% Cac den bao trén CPU.
Cac den bao trén mat PLC cho phép xac dinh trang thai lam viéc hién
hanh cta PLC:
SF (dén d6): khi sang s& thong bao hé thong PLC bj hong.
RUN (den xanh): khi sang sé thong bdo PLC dang lam viéc va thuc
hién chuong trinh dugc nap vao may.
STOP (dén vang): khi sang thong bao PLC dang & ché do dimg. Dimng
chuong trinh dang thyc hién lai.
Ix.x (den xanh): thong bao trang thai tirc thoi cua cong PLC: Ix.x (x.x=

0.0 - 1.5). dén nay béo hiéu trang thai cua tin hiéu theo gia tri logic cta cong.

18



Qy.y (dén xanh): thong bao trang thai tic thoi cua cong ra PLC:
Qy.y(y.y=0.0 - 1.1) dén nay bao hiéu trang thai cua tin hiéu theo gia tri logic
clia cong.

% Cong tic chon ché d6 1am viéc cua CPU:

Cong tac nay c6 3 vi tri: RUN - TERM - STOP, cho phép xéac lap ché
do lam viéc ctra PLC.

- RUN: cho phép LPC vén hanh theo chuong trinh trong by nhg. Khi
trong PLC dang & RUN, néu c¢6 su cd hodc gip 1énh STOP, PLC sé& roi khoi
ché d6 RUN va chuyé sang ché d¢6 STOP.

- STOP: cudng birc CPU dimng chuong trinh dang chay va chuyén sang
ché d6 STOP. O ché d6 STOP, PLC cho phép hiéu chinh lai chuong trinh
hodc nap chuong trinh mai.

- TERM: cho phép may lap trinh tu quyét dinh ché do lam viéc cua
CPU hoic ¢ ché ¢6 RUN hoic STOP.

1.2.4. Gi6i thiéu cau tao phan cing cac KIT thi nghiém S7-200.
- Hé théng bao gdm cac thiét bi:

1. Bo diéu khién PLC- Station 1200 chira:

- CPu-214: AC Power Supply, 24VDC Input, 24VDC Output.

- Digital Input / Output EM 223: 4x DC24V Input, 4x Relay Output.

- Analog Input/ Output EM 235 : 3 Analog Input, 1 Analog Output 12 bit.
. Khéi Contact LSW-16.

. Khéi Relay RL-16.

. Khéi dén LL-16.

. Khéi AM-1 Simulator.

. Khéi DCV-804 Meter.

. Khéi nguén 24V PS-800.
. May tinh.

O© 0 3 O D B~ WL DN

. Cac day noi véi chot cam 2 dau.
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- M6 ta hoat dong cua h¢ théng:

1. Cac 16i vao va 16i ra CPU ciing nhu cta cac khdi Analog va Digital

duoc noi ra cac chot cam.

2. Cac khdi PLC STATION - 1200, BV - 804 va PS - 800 sir dung

ngudn 220VAC.

cung vdi cac dén, contact, Relay, bién trd, va khéi chi thi DCV ta ¢ thé b tri

rat nhiéu bai thyc tap dé 1am quen véi cach hoat dong ctia mot hé thong PLC,

3. Khdi RELAY - 16 diing cac RELAY 24VDC.

4. Khéi dén LL - 16 dung cac dén 24V.

5. Khdi AM - 1 ding céc bién tro 10 kild om.

Dung cac day noi c6 chot cam 2 dau va tuy tung bai toan cu thé dé dau

nbi cac 16i vao / ra cia CPU 214, khdi Analog Em235, khéi Digital Em222

cling nhu céc 1ap trinh cho mot hé PLC.

Ni-)

Li+)

CPU 224 AG/DC/Relay
(6EST7 214-1BD22-0XB0)

N(-) Ni-}

Li+) ? L{+)

120/240 VAC Power

i)

?

OOORHOOOOOOOOOOOOV

|

iL 00 01 02 03 e 2L 0403 06 e 3L 07 10 1.1][* N L1 AC|

iM 00 01 02 03 04 09 0607 2M 10 11 12 13 14 15][M Lz ]

W11 91 0 % % Y,

|
I

fr e rbfldr L

+

/

{

|

24 VDC Sensor
Power Output

Hinh 1.7: C4u hinh vao ra ctia S7-200 CPU224 AC/DC/Relay

20




1.2.5. Céu triic b nhé ciia CPU.

B6 nhd cua S7-200 dugc chia thanh 4 ving:

- Vung nhé chuong trinh: 1a vung luu gilr cac 1énh chuong trinh. Vung
nay thudc kiéu khong bi mat dir liéu (non - volatile), doc/ghi duoc.

- Ving nhé tham sd: 1 vang luu gii cac thong s nhu: tir kho4, dia chi
tram, ciing nhu ving chuong trinh ving tham sé thudc kiéu doc/ghi dugc.

- Vung nhé dir liéu: dugce sur dung dé trix cac dit liéu cua chuong trinh.
Pbi voi CPU 214, 1KByte dau tién ciia ving nhé nay thudc kiéu doc / ghi
dugc. Vung dir li¢u 1a mdt mién nhé dong. No6 co thé duogc truy cap theo tung
bit, timg byte, ting tir don (word), hodc theo tirng tir kép (Double word) va
dugc dung dé luu trir liéu cho céc thuat toan, cac ham truyén thong, 1ap bang,
cac ham dich chuyén, xoay vong thamh ghi, con tro dia chi...

Vung dir liéu dugc chia thanh nhitng viing nhé nhd véi cac cong dung
khac nhau. Chung duogc ky hiéu bang chit cai dau tiéng Anh, dic trung cho
cong dung riéng cua chiing.

\/ Variable memory.

I Input image resister.

@) Ouput image resister.

M Internal memory bits.

SM  Special memory bits.

Tat ca cac mién nay déu co thé truy cap theo timg bit, timg byte, timg
tur don, hodc tung tur kép.

Vung dir liéu cua CPU 214

< Mién V (doc/ghi):
7 i 3 4 : 2 | 0
V0

i

V4095
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< Vung dém cong vao I (doc/ghi):

7 b 5 4 3 2 1 0
Dx(x=0=+7)
Nx(x=0<7)
< Vung dém cong ra Q (doc/ghi):
7 6 5 4 3 2 1 0
QOx(x=0+7)
Q7x(x=0=7)
¢ Vung nhé ndi M (doc/ghi):
MOx(x=0+7)
Milxi{x=0=+7
¢ Vung nho dac biét (doc/ghi):
7 b 5 4 3 2 | 0
SMOxix=0=<=T7)
SM2Ox(x=0+7)

Dia chi truy nhdp dugc vi cong thuec:

- Truy nhap theo bit: tén mién (+) dia chi byte (+).(+) chi s bit.

Vi du: V150.4 chi bit 4 ctua byte 150.

- Truy nhép theo byte: tén mién (+) B (+) dia chi ctia byte trong mién.
Vi du: VB150 chi byte 10 ctia mién V.

- Truy nhép theo tir: tén mién (+) W (+) dia chi byte cao cua tir trong mién
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Vi du: VW150 chi tir don gdm 2 byte 150 va 151 thudc mién V trong
do byte 150 1a byte cao trong tur.

5 4 131211 109§ 7 5 4 3 2 10

VB130 (byte cao) VBI51 (byte thip)

- Truy nhap theo tir kép: tén mién (+) D (+) dia chi ctia byte cao cia tir
trong mién.

Vi du: VD150 1a tir kép 4 byte 150, 151, 152, 153 thudc mién V trong
d6 byte 150 1 byte cao va 153 1 byte thap trong tir kép.

63 32131 16 15 § 7 0

VB130 (byte cao) VBI3l VB13) VB153 (byte thip)

Tat ca cac byte thudc ving dit liéu déu co thé truy nhap duge bang con
tro. Con tré dugc dinh nghia trong mién V hodc cac thanh ghi ACI, AC2,
AC3. Mbi con tro chi dia chi gom 4 byte (tir kép).

Quy udc dung con trd dé truy nhap nhu sau:

- & dia chi byte (cao): 13 toan hang l4y dia chi ciia byte, tir hodc tir kép.

Vi du:

AC1 = &VB150: thanh ghi AC1 chtra dia chi byte 150 thudc mién V
VD100 = &VW150: tir kép VD100 chira dia chi byte cao (VB150) cua tir don
VW150 AC2 = &VD150: thanh ghi AC2 chura dia chi byte cao (VB150) cua
tr kép VD150.

- Con tré: 1a todn hang 1éy ndi dung cua byte, tur, tor kép ma con tro
dang chi vao.

Vi du: nhu vé1 phép gan dia chi trén, thi:

e AC1: lay néi dung cua byte VB150.
e VD100: liy ndi dung cua tir don VW100.
e AC2: lay ndi dung cua tir kép VD150
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- Vung nhé ddi tuong:

Ving dbi teong duoc st dung dé giir dit liéu cho cac dbi tugng 1ap trinh
nhu cac gia tri tic thoi, gid tri dat trude cua bd dém hay Timer. Dir li¢u kiéu
doi tuong bao gém cac thanh ghi cua Timer, bd dém, cac bd dém tdc do cao,
bd dém vao/ra Analog va cac thanh ghi Accumulator (AC).

Kiéu dit liéu ddi twong bi han ché rat nhiéu vi cac dir liéu ddi twong chi
dugc ghi theo muc dich can st dung dbi tuong do.

Ving nhé ddi twong duge phan chia nhu sau:
¢ Time (doc/ghi):

15 0 Bit
T0 TO
, T127 T127
+» Bo dem (doc/ghi):
15 0 Bit
co Co
C127 C127

< Bo dém cong vao tuong tu (doc/ghi):

15 O
AWO0

AW30

< B0 dém cong ra tuong tu (doc/ghi):

15 0
AQWO

AQW30
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Thanh ghi Accumulator (doc/ghi):

L)

31 23 g 0
ACO ( Khong cd kha ning lam con tro )
ACI
AC2
AC3
< Bo dém téc do cao (doc/ghi):
31 23 8 0
HSCO
HSC1
HSC
1.3. TAP LENH.
1.3.1. Cac Iénh vao/ra.
LAD Mo ta TOAN HANG
n Tiép diém thuong | n: I, Q. M. L. D,
— — | md dudc dong néu | T. C
n=1
1 Tiép diém thuong | n: I, Q, M, L, D,
—/— | déng s& md khi|T.C
n=1

- OUTPUT: sao chép ndi dung cta bit dau tién trong ngan xép vao bit

duoc chi dinh trong 1énh. Noi dung cta ngin xép khong thay doi.

duge cap dong

dieu khien

LAD Mo ta TOAN HANG
n | Cuén diy dau ra |n: I, Q. M, L, D,
—— ) | dudc kich thich khi | T. C
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1.3.2. Cac 1énh ghi/xo4 gi tri cho tiép diém.
SET (S)
RESET (R)
Vi du mo ta cac Iénh vaorava S, R:

Q0.0

Gian do tin hi¢u thu dugc & cac 161 ra ciia chuong trinh trén nhu sau:

I0.0

Q0.0

Qo.1

Qo2

1.3.3. Ciac 1énh logic dai s6 boolena.

Cac 1énh 1am viéc voi tiép diém theo dai s6 Boolean cho phép tao so do
diéu khién logic khong c6 nhé.

Trong LAD 1énh nay duogc biéu dién thong qua ciu tric mach mic ndi
tiép hodc song song cac tiép diém thudng dong hay thuong mo.

Trong STL ¢6 thé sir dung cac 1énh A (And) va O (Or) cho cac ham ho
hodc cac Iénh AN (And Not) va ON (Or Not) cho cac ham kin. Gié tri cua

ngan xép thay doi phu thudc vao timg lénh.
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Céc ham logic boolena 1am viéc truc tiép vai tiép diém bao gdm:

O (Or), A (And), AN (And Not), ON (Or Not)
1.3.4. Timer: TON, TOF, TONR

Timer 12 bd tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong
diéu khién thudng dugc go 1a khau tré. Cac cong viéc diéu khién can nhiéu
chtc nang Timer khac nhau. Mot Word (16bit) trong vung dir li€u dugc gan
cho mot trong cac Timer.

1.3.4.1. TON: Delay On

v SIMATIC IEC 1131
s

A T

D ~IN  TON

F

B

D APT ?77ms

? TON Txxx,PT

L

IN: BOOL.: Cho phép timer.
PT: Int: gia tri dat cho timer(VW, IW, QW MW,
SW, SMW, LW, AIW, T, C, AC...)
Txxx: s6 hiéu timer
Trong S7- 200 c6 256 timer, ki hiéu tor TO — T255. Cac sb hiéu timer
trong S7- 200 nhu sau:

TONR 1 ms 32767 s TO, T4
10 ms J276T s T1-T4, TES-TES
100 ms 32767 s T5-T31, TE9-TSS
TOM, TOF 1 ms 32767 = T32, T96
10ms 32767 s T33-T36, T97-T100
100 ms 3276.7 s T37-T63, T101-T255
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1.3.4.2. TOF : Delay Off.

/ SIMATIC = IEC 1131
L IN: BOOL.: cho phép timer.
DA XX
: g TOF PT: Int: gia tri dat cho timer(VW, IW, QW ,MW,
. ... SW, SMW, LW, AIW, T, C, AC...)
— Txxx: sO hiéu timer.
S TOF Txxx, PT
T
L
1.3.4.3. TONR:
v SIMATIC IEC 1131
. e IN: BOOL: cho phép timer.
D - |
F Lo PT: Int: gia tr1 dat cho timer(VW, IW, QW MW,
D APT 777 ms

SW, SMW, LW, AIW, T, C, AC...)

v

TONR Tsox, PT Txxx: s0 hi¢u timer.

1.3.5. COUNTER.

Trong cong nghiép, bd dém rat can cho cac qué trinh dém khac nhau
nhu: dém sd chai, dém xe hoi, dém s chi tiét,...

Mot word 16 bit (counter word) dugc Iiru trit trong vung bd nhé dit li¢u
hé thong ctiia PLC dung cho mdi counter. S6 dém duoc chira trong ving nhé
dir liéu hé théng dudi dang nhi phan va c6 gia tri trong khoang 0 dén 999.

Céc phat biéu dung dé 1ap trinh cho bd dém c6 cac chirc ning sau:

Pém 1én (CU = Counting Up): tang counter 1én 1. Chiic nang nay chi duoc
thuc hién néu c6 mot tin hidu dwong (tir “0” chuyén sang “1”’) xdy ra & ngd vao
CU. Mot khi sb @ém dat dén gi6i han trén 13 999 thi n6 khéng duoc ting nita.

Pém xudng (CD = Counting Down): giam counter di 1. Chtic ning nay chi
duoc thue hién néu c¢6 su thay ddi tin hiéu duong (tir “0” sang “1”) & ngd vai CD.

Mot khi s6 dém dat dén giéi han dudi 0 thi no khog con giam dugce nita.
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bat counter (S = Setting the counter): counter dugc dat voi gia tri
duoc lap trinh & ngd vao PV khi c6 canh 18n (c6 su thay dbi tir mirc “0” 1én
mirc “17”) & ngd vao S nay. Chi ¢ su thay doi mdi tir “0” xang “1” & ngd vao
S nay moi dit gia tri cho counter mot 1an nira.

Pit s6 dém cho Counter (PV = Presetting Value): s6 dém PV 1a mot
word 16 bit & dang BCD. Céac toan hang sau c6 thé duoc sir dung 6 PV la:

Word IW, QW, MW,...

Hang sb: C 0,...,999

Xoé& Counter (R = Resetting the counter): counter dugc dit vé 0 (bi
reset) néu ¢ ngd vao R c6 su thay doi tin hiéu tir mirc “0” 1én mirc “1”. Néu
tin hiéu & ngd vao R 1a “0” thi khong c6 gi anh huong dén bo dém.

Quét s ctia s6 dém: (CV, CV-BCD): s6 ¢ém hién hanh c6 thé duoc nap vao
thanh ghi tich lujy ACCU nhu mét s6 nhi phan (CV = Counter Value) hay so thap
phan (CV-BCD). Tir d6 ¢6 thé chuyén céc s6 dém dén cac ving toan hang khac.

Quét nhi phan trang thai tin hi¢u cia Counter (Q): ngd ra Q cua
counter ¢ thé duoc quét dé 1ay tin hiéu caa nd. Néu Q = “0” thi counter &
zero, néu Q = “1” thi s6 dém & counter 16n hon zero.

A N

co U

cu

b ]
p e, e ]
el

Hinh 1.8: Biéu d6 chirc ning.
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1.3.5.1. Up counter.

~ SIMATIC IEC 1131
L
A Crox
0 - CU cTu
. ~{r
D e L
s |cru oo Py
T
L
Cxxx: s6 hiéu counter (0 — 255)
CU: kich dém lén
Bool
R: reset
Bool
PV: gia tri dat cho counter
INT
PV: VW, IW, QW, MW, SMW,......
M0 ta:

M3i 1an ¢6 mdt suon canh 1én & chan CU, gia tri bo dém (1 word) dugc
tang 1én 1. Khi gia tri hién tai 16n hon hodc bang gia tri dit PV (Preset value),
ngo ra s¢ dugc bat 1én ON. Khi chan Reset dugc kich (suon 1€n) gié tri hién
tai bo dém va ngo ra duogc tra vé 0. BO dém ngung dém khi gia tri bo dém dat
gia tri ti da 1a 32767.

1.3.5.2. Down counter.

v SIMATIC IEC 1131
L - <A hia
- ot Cxxx: s0 hiéu counter (0 — 255)
D ~co  cTD 1 X £
F | do CD: kich dém xuong
B
F == Bool
[s VCTD Cxoxx, PV LD: load
T
L
Bool
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PV: gié tri dat cho counter
INT
PV: VW, IW, QW, MW, SMW, ......
Mo ta:
Khi chan LD dugc kich (suon 1€n) gia tri PV duoc nap cho bo dém.
Mbi khi c6 mdt suon canh 1én & chan CD, gia tri b dém (1 word) dugc giam
Xuéng 1. Khi gia tri hién tai cua bd dém bﬁng 0, ngd ra s€ dugc bat Ién ON va
bd dém s& ngung dém.

1.3.5.3. Up-Down Counter.

Cxxx: sO hiéu counter (0 — 255)

¢ SIMATIC IEC 1131

L Co CU: kich dém lén

s‘ =Cll CTUD

E ~co Bool

B =1" , A £

LI R Y CD: kich dém xuong
Bool

$ CTUD Cxxx, PV

L R: reset
Bool

PV: gia tri dat cho counter

INT

PV: VW, IW, QW, MW, SMW, LW,
AIW, AC, T, C, Constant

Mo ta:

Moi 1an c6 mdt sudn canh 1én & chan CU, gia tri bd dém (1 word)
duoc ting 1én 1. Mbi lan c6 mot sudn canh 1én & chan CD, gia tri bd dém
duoc giam xudng 1. Khi gia tri hién tai 16n hon hodc bang gia tri dat
PV (Preset value), ngd ra s€ dugc bat 1én ON. Khi chan R dugc kich (suon
1én) gia tr1 bo dém va ngd Out duoc tra vé 0. Gia tri cao nhét cua bd dém la

32767 va thap nhét 1a — 32767. Khi gié tri bo dém dat ngudng
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1.3.6. Lénh toan hoc co ban.

LAD STL
L LW 4
e L MWL
ENO—— <1
T WG
MW4 ——IN1
ouUT nIWa
MW 10 —— IMN2
LAD STL
L W5
SUE_I T
IiE_\' ~ENO|l— T-I MWLl
M1 T MW7
ouUT MW7
MW11 —IN2
LAD STL
L D
MUL_E : 4
EN — L D12
ENO|l— R
T DG
MDe ——IN1
ouUT D6
MD12 M2
LA STL
L DeI400
| g VB L I
Emo '11'1 MMID32
IO N1 o
ouUT |— M3 2
MDDy —— IMNZ
Cac cau lénh:
Cong ADD_|I CoOng s0 nguyén
ADD DI  Cong s6 nguyén kép
ADD_R Codng s6 nguyén thuc
Tru SUB_I Trir s6 nguyén
SUB_DI  Tru s6 nguyén kép
SUB_R Trur s6 thuc
Nhéan MUL I Nhan so nguyén
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MUL_DI  Nhan s6 nguyén kép
MUL_R  Nhan s thuc
Chia DIV_I Chia s nguyén

DIV_DI  Chia s nguyén kép
DIV_R Chia s6 thuc
1.3.7. Lénh xir ly dir liéu.

1.3.7.1. Lénh so sanh.

Cé thé dung 1énh so sanh dé so sanh cac cap gia tri sO sau:

+ SIMATIC IEC 1131

N1

-

| o
D IN2
F - =p

I: So sanh nhitng s6 nguyén (dua trén co s6 sd 16 bit).
D: So sanh nhitng s6 nguyén (dua trén co sd s6 32 bit)

R: So sanh nhimg s6 thyc (dya trén co so sd thuc 32 bit).

Néu két qua so sanh 1a TRUE thi ngd ra ctia phép toan 1a “1” nguoc lai

ngo ra cua phép toan 1a “0”.

Su so sanh ¢ ngd ra va ngd vao tuong trng voi cac loai sau:

==(I,D,R)
<>(l,D,R)
> (I,D,R)
< (I,D,R)
>=(I,D,R)
<=(I,D,R)

IN1 bang IN2

IN1 khong bang IN2

IN1 16n hon IN2

IN1 nhé hon IN2

IN1 16n hon hodc bang IN2
IN1 nho hon hoic bang IN2.
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1.3.7.2. Lénh nhan va truyén di liéu.

|« simamiC |/ IEC 1131 Bit EN : tin hiéu cho phép truvén dit 1liéu qua céng
L AT Com
3 —HENn =15 TBL : VB.MB.IB.QB.SMB.*LD.*AC.*VD
F Port : O cho CPU 221,222,224
B g TeL 0.1 cho CPU 224 XP.CPU226
o s FPORT
RCW

den  enol

= TBEL

droRT
S | XMT TABLE,PORT
I | RCV TABLE.PORT

1.3.8. Mt s6 1énh mé rong.

1.3.8.1. Lénh doc thoi gian thuc: Read RTC.

¥ SIMATIC ¥ IEC1131
Bit EN : Bit cho phép doc thdi gian thyc
Iﬁ READ_RTC T{ 8byte): VB,IB,QB.MB.SB.LB.*AC*VD_ *LD
L —EN ENO |- Puge dinh dang nhu sau:
& T (byte) Gid tri ( dinh dang BCD)
D 1T 0 (ndm) 0-99
SET_RTC I (thdng) 0-12
4en Enof 2 (ngay) 0-31
3 (gid) 0-23
i 4 (phuiv) 0-59
5 (gidy) 0-59
? ;gm I 6 (00) 00
L 7 (ngdy trong tuin) 1 — 7:1: Sunday

1.3.8.2. Lénh set thoi gian: Set RTC.
Khi c6 tin hiéu EN thi thoi gian thuc s€ dugc set lai thong qua T. Cac
dinh dang Byte T hoan toan giéng & trén.
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1.4. NGON NGU LAP TRINH STEP7.
1.4.1. Cai dat STEP7.
Céu hinh phéan cing
Pé cai dat STEP7 yéu cau tdi thiéu cdu hinh nhu sau:

- 80486 hay cao hon, dé nghj Pentium

- Pia cing trong: Téi thiéu 300MB

- Ram: > 32MB, dé nghi 64MB

- Giao tiép: CP5611, MPI card hay tiép hop PC dé lap
trinh vo1 mach nho

- Mouse: Cé

- Hé diéu hanh: Windows 95/98/NT

C6 nhiéu phién ban cua bd phén mém géc cua STEP7 hién c6 tai Viét
Nam. Pang duoc str dung nhiéu nhét 1 phién ban 4.2 va 5.0. Trong khi phién
ban 4.2 kha phu hop véi nhitng PC c6 céu hinh trung binh nhung lai doi hoi
phai tuyét d6i c6 ban quyén thi phién ban 5.0, ddi hoi cau hinh PC phai manh
tdc do cao, co thé chay & ché do khong cai ban quyén (6 mic han ché)

Phén 16n cac dia géc ctia STEP7 déu c6 kha nang tu thuc hién chuong
trinh cai dat (autorun). Béi vy ta chi can bo dia vao va thuc hién theo nhiing
chi dan. Ta cling co thé chu dong thuc hién cai dat bﬁng cach goi chuong trinh
setup.exe cO trén dia. Cong viéc cai dit STEP7 no6i chung khong khac gi
nhiéu so vo&i viée cai dat cac phﬁn mém ung dung khiac nhu Windows,
Office...

Tuy nhién, so véi cac phr:in mém khac thi viéc cai dit STEP7 sé& c6 vai
diém khac biét can duoc giai thich rd thém.

- Khai bao ma hiéu san phém: Ma hiéu san phém luén di kém theo
phan mém STEP7 va in ngay trén dia chira bo cai STEP7. Khi trén man hinh
hién ra cira s6 yéu cau cho biét ma hiéu san pham, ta dién day du vao tit ca

cac muyc trong 6 cua s6 do thi mdi cd thé ti€p tuc cai dat phan mém.
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- Pang ky ban quyén: ban quyén ctia STEP7 nam trén mot dia mém
riéng (thudng c6 mau vang hodc do). Ta co thé cai dit ban quyén trong qua
trinh cai dat hay sau khi cai dit phan mém xong thi chay chuong trinh dang
ky AuthorsW.exe co trén dia CD cai dit.

- Khai bao thiét bi ¢6t EPROM: chuong trinh STEP7 ¢6 kha ning d6t
chuong trinh ung dung 1én thé EPROM cho PLC. Néu may tinh cia ta co
thiét bi d6t EPROM thi can thong bao cho STEP7 biét khi trén man hinh xuat

hién ctra s6 (hinh dudi):

Memory Card Parameter Assignment X I

— EPROM Diiver
(+ No EPROM Drniver

€ EFR0 Driver for P& 720, & 740, P& 76

" EPROM Driver for Extemal Prommer

8 iy = e =il LPT1: j

I~ | FlashFile Driven (P 720, Pl 740, Bl 760)

Ok Cancel Help

Cai ddt thiét bj dot EPROM

Chon giao dién PC/PLC: chuong trinh dugc cai dat trén PG/PC dé hd tro
viéc soan thao ciu hinh phan ctng ciing nhu chuong trinh cho PLC. Ngoai ra,
STEP7 con c6 kha nang quan sat vi¢c thuc hién chuong trinh cua PLC. Mubn
nhu vy ta can tao bd giao dién ghép nbi giita PC va PLC dé truyén thong tin, dix
liéu. STEP7 c¢6 thé dugc ghép ndi giita PC va PLC qua nhiéu bo giao dién khac

nhau va ta ¢6 thé chon giao di¢n s€ dugc sir dung trong ctra so sau:
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Installing/Uninstalling Interfaces

Cidc bg piao dién co thé chon

Sau khi chon bd giao dién ta phai cai dat tham so6 lam vi¢c cho no

thong qua ctra s6 man hinh dudi day khi chon muc “Set PG/PC Interface...”.

Properties - PC Adapter[Auto]

Cai dégt théng 56 cho bé giao dién
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Pat tham sb lam viéc:
Sau khi cai dat xong STEP7, trén man hinh desktop sé& Xuét hién biéu

tugng ctia phan mém STEP7.

M anager

Biéu tiwwong ciia STEP 7

Dong thoi trong menu Start cua Windows ciing ¢6 thu muc Simatic
vOi tat cad cac tén cua nhitng thanh phan lién quan, tir cdc phan mém tro giup
dén cac phan mém cai dat cau hinh, ché d6 lam viéc ctia STEP7...

1.4.2. Trinh ty cac bude thiét ké chwong trinh diéu khién

Tim giai phap cho bii todn

Tao mot Project.

Option 1 Option 2

Dinh ¢iu hinh Tao chudng trinh

Tao chudng trinh Dinh c¢du hinh I

" 4

D& chudng trinh va gidm sdt
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1.4.3. Khéi dong chwong trinh tao project

Chuong trinh quan Iy SIMATIC 1a giao dién do hoa v&i nguoi ding
bang chuong trinh soan thao truc tuyén/ngoai tuyén ddi tuong S7 (dé an, tap
tin nguoi dung, khdi, cac tram phan cimg va cong cu).

Vi chuong trinh quan 1y SIMATIC c6 thé:

- Quan 1y d& an va thu vién

- Tac dong cong cu cua STEP7

- Truy cép truc tuyén PLC

- Soan thao thé nhé

Céac cong cu ctia STEP7 ¢ & trong SIMATIC Maneger. Dé khoi dog
c6 thé lam theo hai c4ch:

- Bang Task bar -> Start -> SIMATIC -> STEP7 -> SIMATIC
Maneger

- Nhén kép vao biéu tuong SIMATIC Manager

SIMATIC

b anager
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M@ project, t8 chifc vi in project

[ - L. ' .
Biéntap nhu’ng{_ khoi va chén Ti€t lap hi€n thi cda 56, s{p x€p,
vao nhitng thiét bi lip trinh, chon ngén ngit v thi€t lip giit liéu
clia tién trinh

P& chitdng trinh va

gidm z4t phin citng /

E® ved PLC Wiew Dpfiors Windoer Help

_IEIEIEI _|_|_| s l_&l _|—_|g| = |

Gol Step7 On line Help

17| 8= w2

JAR Cisl g 53 astwnd
=l SAMATIC S005 e
= [ CPuT
3 @] ST Peagardl ]
1] Sounca Fims

=R

‘\ Hién thi nhitng project hoic cdc
folder é'de chon bén trdi,

Hién thi ciu tnic cia project.

Cdc thanh phan cita 56 Manager

- Thanh tiéu dé:

Thanh tiéu dé gdm cira s6 va cac nit dé didu khién cira s6.

- Thanh thuc don:

Gom cac thuc don vho céc ctra s6 dang mo.

- Thanh cong cu

Gom cac thao tac thuong dung nhat dudi dang ky hiéu. Nhitng ky hiéu
nay co thé ti giai thich.

- Thanh trang thai:

Hié¢n ra trang thai hién tai va nhiéu thong tin khac.

- Thanh cbng tac

Chtra cac tmg dung dang mé va cira sé dudi dang cac nat. Thanh cong

tac co thé dat 2 bén man hinh bang cach nhan chudt phai.
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Thanh cong cu chwong trinh quan ly SIMATIC bao gdm:

- New (File Menu)
- Open (File Menu)

- Display Accesible Nodes (PLC Menu)

- S7 Memory Card (File Menu)

- Cut (Edit Menu)
- Paste (Edit Menu)
- Copy (Edit Menu)

- Download (PLC Menu)

- Online (View Menu)

- Offline (View Menu)

- Large Icons (View Menu)

- Small Icons (View Menu)

- List (View Menu)

- Details (View Menu)
- Up on level (View Menu)

- Simulate Modules (Option Menu)

- Help Symbol
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Sao chép

Tai xudng

Truc tuyén
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Biéu tudng nho
Liét ké

Chi tiét

Lén mot cap
Khéi mo phong

Biéu tuong tro gitp



1.4.4. Cu tric PROJECT STEP7.

Trong Project di lieu du'de lu'n trif
trong mot ciu tric phin tan

Tram Simatic va CPU chifa ciu
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Cédu triic project step?
1.4.5. Viét chwong trinh diéu khién.
1.4.5.1. Khai bao phan ctng.
Ta phai xdy dung cau hinh phan cimg khi tao mot project. Dit liéu vé
c4u honh s& dugc truyén dén PLC sau do.

1.4.5.2. Céu tric cira s6 1ap trinh.
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- Bang khai béo phy thudc khéi. Dung dé khai bao bién va tham s khoi.

- Phan soan thao chira mot chuong trinh, n6 chia thanh tirng Network.

Céc thong s6 nhap duoc kiém tra 161 ct phap.

Noi dung cira s6 “Program Element” tuy thudc ngdn ngi 1ap trinh da

Iwra chon. C6 thé nhan dp vao phan tir 1ap trinh can thiét trong danh sach dé

chén chung vao danh sach. Ciing c6 thé chén cac phan tir can thiét bang cach

nhan va nha chudt.

1.4.5.3. D6 chwong trinh.

Ta phai thiét 13p san sang su két n6i dén PLC dé d6 chuong trinh.

Cong tat nguon

Cong tat chon

cheé do

Thanh Ray

Pen hicn thi

thi¢t bi lap
trinh va do

CT.

Cau chi

Cap dd CT

1.4.5.4. Giam sat hoat dong ctia chwong trinh.

~

Dé quan sat trang thai hoat dong hién thoi ciia PLC ta dung chirc ning

Kiém tra va quan sat.

Trong ché do kiém tra cac phan tir trong LAD/FBD duoc hién thi ¢

cac mau khac nhau. C6 thé dinh dang cic mau ndy trong menu Opton ->

Customize.
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Pé kich hoat chirc ning kiém tra va quan sat ta Click vao biéu tuong
mat kinh... trén thanh cong cu hoic vao menu Debug -> Monitor.
Khi d6 trong chuong trinh c6 cac dic diém:
- Trang thai dugc thuc hién c6 mau xanh 14 va lién nét.
- Trang thai khong thuc hi¢n c6 dang dudong dut nét.
> Chu y: O ché d6 kiém tra, su thay d6i trong chuong trinh 1a khong thé

thuc hién duoc...
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PHU LUC

PLC Simentic S7-200 c6 céac thong sb k¥ thuat sau:
Pic trung co ban cua cac khéi vi xtr Iy CPU212 va CPU214 duoc gidi

thiéu trong bang:

CPU212 CPU214
B& nhd chitdng trinh 512 words(1KB) ¢6 nhd 2048 words(4KB) ¢6 nhd
Bo nhd dif ligu 512 words, chia 100 words ¢é nhd 2048 words(4EB) chira 512 words ¢o nhd
$6 céng logic vio 8 14
$4 cdng logic ra 6 10
56 module I/O md réng 2 7
Téng 56 cdng logic vio 64 04
Téng 56 céng logic ra 64 64
56 bé tao thdi gian tré 64/2:1ms 8:10ms,54:100ms 128/4:1ms,16:10ms108:100ms
54 bd dém 64 128
56 bé dém tac d6 cao 0 3
54 bé phat xung nhanh 0 2
56 bé d, chinh twidng tf 0 2
54 bit nhd dac biét 368 688
Ché d6 ngit & x17 Iy tin hiéu X X
Thdi gian lvu tei? b nhd 50 gid 190 gig
Pin kéo dii thdi gian nhd X X
Led chi thi trang thai /O X X
Ghép ndi miy tinh X X
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CHUONG 2. TONG QUAN VE PONG CO KHONG PONG BO BA
PHA RO TO LONG SOC VA CAC PHUONG PHAP KHOI PONG

2.1. KHAI QUAT VE PONG CO KHONG PONG BQ 3 PHA
2.1.1. Khai niém chung vé dong co khong dong bd
2.1.1.1. Muc dich va pham vi sir dung

Pong co dién khong dong bo 1a may dién xoay chiéu hai diy quan va chi
c6 cudn ddy phia so cap nhan dién tr ludi dién vé6i tan s khong doi (wy) con
cudn day thir hai (thtr cap) duoc nbi tat lai hay duge khép kin trén dién tro.
Dong dién trong ddy quén thir cap duoc sinh ra nho cam ung dién tir. Tn s6
W, 1a mot ham cua tée do gbc cua roto ma tdc do nay phu thugc vao mémen

quay ¢ trén truc.

Hinh 2.1: Pong co khong dong bo 3 pha
Nguoi ta thuong dung loai day co phd bién nhat 1a dong co khong dong
bd c6 diy quén Stator 12 day quin 3 pha dbi xtng c6 cuc tinh xen k&, 14y dién
tir ludi dién xoay chiéu va diy quin roto 3 pha hodc nhiéu pha déi xtng c6
cuc tinh xen k&. Pong co dién khong déng bo la dong co dién xoay chiéu

thong dung nhat.
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2.1.1.2. Phan loai

Theo s pha trén ddy quéan Stator c6 thé chia lam céc loai: Mot pha, hai
pha va ba pha, nhung phan 16n may dién di bo 3 pha c6 cong suit tir mot vai
W t6i vai MW, c6 dién ap tir 100V dén 6000V.

Céan cur vao cach thuc hién roto, nguoi ta phan biét 2 loai: loai c6 roto
ngian mach va loai réto day quan. Cudn ddy roto diy quéan 13 cudn day cach
dién, thyc hién theo nguyén 1y cta cudn day dong xoay chiéu

Cudn day roto ngin mach gdm mot 16ng bang nhom dit trong cac ranh
cua mach tur roto, cudn day ngén mach la cudn day nhiéu pha co s6 pha béng
sb ranh. Dong co roto ngén mach c6 cu tao don gidn va ré tién, con may dién
réto day quan dit hon, ning hon nhung c6 tinh ning dong tét hon, do co thé
tao cac hé thong khoi dong va diéu chinh. Pong co réto 16ng séc c6 momen
m¢d may khé 16n, tuy nhién bén canh nhiing uu diém trén ching c6 nhiing
nhuge diém sau:

Kho diéu chinh téc d6 bang phang trong pham vi rong, can dong dién
md may tir ludi 1on (vuot t6i 5 + 7 1an I, ) va hé sé cong suét cia loai nay
thap. DPé bd khuyét cho nhugc diém nay, nguoi ta ché tao dong co khong
ddng bo roto 1ong soc nhidu tbe d6 va dung roto ranh siu 10ng soc kép dé ha
dong dién khot dong, déng tho1 momen khoi dong cling dugce tang 1én.

Véi dong co roto diy quan (hay dong co vanh truot) thi loai trir dugc
nhimg nhugc diém trén nhung 1am cho két cau roto phirc tap, nén kho ché tao
va dat tién hon dong co khong dong bo roto 1ong séc (khoang 1,5 1an). Do d6
dong co khong dong bo roto day quan chi duge st dung trong diéu kién mo
may nang né, ciing nhu khi can phai diéu chinh bang phang toc d6 quay. Loai
dong co nay d6i khi duoc dung ndi cdp voi cac may. Nbi cdp may khong
d6ng bo cho phép diéu chinh tdc d6 quay mot cach bang phang trong pham vi

rong véi hé s cong sut cao. Nhung do gia thanh cao nén khong thong dung.
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Trong dong co khong ddng bo roto diy quan cac pha day quan roto ndi hinh
sao va cac dau ra cta ching dugc ndi v6i 3 vanh truot. Nhe cac chdi dién tiép
xtic v6i vanh truot nén c6 thé dua dién trd phu vao trong mach réto dé thay
d6i dac tinh 1am viéc cua may.

Theo két cau cua dong co khong dong bd co thé chia ra 1am cac kiéu

chinh: kiéu ho, kiéu bao vé, kiéu kin, kiéu phong no...
2.1.1.2. Thong sb ky thuat

e (CoOng suat do dong co sinh ra Py, = Pogn
e Tan sb ludi: fy

e Dién ap diy quan Stato: Ujgm

e Dong dién diy quan Stato: 14,

e Tbc do quay Roto: ngp,

e Hé s6 cong suit: cosgm

e Hicu Suét: Ndm

Ngoai ra dong co khoéng déng bo do cac nha may ché tao ra phai lam
viéc trong nhitng diéu kién nhét dinh véi nhiig s6 liéu xac dinh goi 1a s6 liéu
dinh murc (S6 tay k¥ thuat dién). Nhitng s6 liéu dinh murc ctia dong co khong
ddng bo dugc ghi trén nhan va dugc gan trén than may do 1a:

Néu day quéan 3 pha Stato c6 dua ra cac dau ra va cudi pha dé cé thé dau
thanh hinh sao cho hay tam gi4 thi dién 4p dy va dong dién diy v&i mdi mot
cach dau c6 thé (Y/A) duoc ghi dusi dang phan s6 (Ugy/Ug) va (lgy/1g). Cac s6
liéu dinh mirc ciia dong co khong dong bo bién doi trong pham vi rat rong.
Cong suat dinh mirc  dén hanh chuc nghin Kw. Toc do quay dong bo dinh
méc nygm = 60f/p v6i tan sé ludi Hz thi My, tir (300 = 500 vong/phat) trong
nhimg truong hop dic biét con 16n hon nita (téc dd quay dinh mirc cia roto

thudng nho thi tot hon téc do quay dong bd 2% + 5% trong cac dong co nho
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thi toi 5% + 20%. Dién ap dinh mirc tir 24V dén 10V) (trj s6 16n tng véi cong
sut 16m).

Hiéu suét dinh muc ciia cac dong co khong dong bo ting theo cong sut
va téc do quay cta ching khi cong suét 16n hon 0,5KW hiéu suit nim trong
khoang 0,65 + 0,95.

Hé sb cong suit cua dong co khong dong bd bing ty sb giita cong sut
toan phan va cong suat toan phan nhan duoc tir ludi:

Hé s6 cong suit cling dong thoi tang 1én v6i chibu ting cong sudt va tdc
d6 quay cua dong co. Khi cong suat 16n hon 1Kw, hé sb cong suit vao
khoang 0,7 + 0,9 con cac dong co nhd khoang (0,3 + 0,7).

Gia tri dién ap va dong cho ¢ bang dinh muc lién quan t6i cach ndi day
cudn day stato. Cudn diy stato c6 thé ndi sao hodc tam gidc. Cach nbi sao
hodc tam giac dugc thuc hién nhu sau:

O hop nbi day thuong co 6 coc va 3 thanh dong c6 duc sin 3 16 (hinh
2.2a). Néu mudn ndi sao ta chum 3 phién déng & 3 coc, 3 dau con lai 1a tru
nbi v6i dién ap ngudn. Néu ndi tam giac thi ta dung 3 phién dong do6 1én nhu
hinh 2.2c

(© o o]

al

b (ol

Hinh 2.2: Cach d4u day & bang dau ddy a) Phién dong, b) Cudn day ndi

sao,c) Cudn day ndi tam giac.
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2.1.2. Ciu tao dong co khong dong bd rd to 16ng séc

May dién quay noi riéng va may dién khong déng bd noi riéng gom 2 phan co
ban: phan quay (r6to) va phan tinh (stato). Giira phan tinh va phan quay 1a khe

khi. Dué6i ddy chung ta nhién ctru ting phan riéng biét.

Hinh 2.3 : C4u tao dong co khong dong bo 3 pha
2.1.2.1. Céu tao ciia stato

Stato gdm 2 phan co ban 1a mach tir va mach dién.

1

a) b)
Hinh 2.4: La thép stato va réto: 1- L& thép stato, 2- Ranh, 3- Rang, 4-
L& thép réto
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-Mach tir: Mach tir cta stato duoc ghép bang cac 14 thép dién ky thuat co
chiéu day khoang 0,3 + 0,5mm, dugc cach dién 2 mat dé chéng dong Fucb.
La thép stato c6 dang hinh vanh khan (hinh 2.4), phia trong duoc duc cac
ranh. dé giam dao dong tir thong, sd ranh stato va roto khong duoc bang nhau.
. O nhiig may c6 cong suit 16n, 16i thép duoc chia thanh ting phan
(section) nham ting kha nang lam mat ctia mach tir. Cac 14 thép duoc ghép lai
v6i nhau thanh hinh try. Mach tir dugc dat trong vé may. Vo may dugc lam
bang gang dtic hay thép. Dé tang dién tich tan nhiét, trén vo may c6 duc cac
gan tan nhiét. Ngoai vo may con cd nip mdy, trén nip may co gia d& 6 bi.
Tuy theo yéu ciu ma vo may co dé dé gin vao bé may hay nén nha hoic vj tri
lam viéc. Trén dinh c6 moc dé giup di chuyén thuan tién. Trén vo may gin
hop dau day.
- Mach dién cua stato: Day quan Stator thudng 1a cudn ddy phan tan dugc dat
trong cac ranh nam rai rac trén chu vi phﬁn tinh may dién, do do6 tai mot thoi
diém nhit dinh mot nhém cudn ddy s& moéc vong v6i nhitng dudng sirc tir
khac nhau va duoc cach dién tét véi 161 sat. Cudn day c6 thé 1a mot vong (goi
la day quan kiéu thanh din), cudn day thuong dugc ché tao dang phan tir va
tiét dién day thuong 10n, hay ciing c6 thé: cudn ddy gébm nhiéu vong day (tiét
dién day nho goi 1a ddy quan kiéu vong diy). S6 vong day mdi cudn, sd cudn
day mdi pha va cach ndi day 1a tuy thudc vao cong suat, dién ap, toc do, diéu

kién lam vi€éc clia may va qua trinh tinh toan mach ttr.
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2.1.2.2. Céu tao ciia rd to

Hinh 2.1.2.2 R6 to dong co khong ddng b roto 10ng soc

-Mach ttr.

Gidéng nhu mach tir stato, mach tir roto ciing gom cac 14 thép dién k¥
thuat cach dién ddi v4i nhau c6 hinh nhu hinh 2.4. Ranh cua réto c6 thé song
song voi truc hodc nghiéng di mot goc nhat dinh nham giam dao dong tur
thong va loai trir mot $6 song bac cao. Cac la thép dién k§ thuat duoc g'fm voil
nhau thanh hinh tru ¢ tdm 14 thép mach tir duoc duc 16 dé xuyén truc, roto gén
trén truc. O nhitng médy c6 cong suat 16n réto con duc cac ranh théng gio doc
than roto.

-Mach dién

Khac v6i dong co khong ddng bd ro to diy quan mach dién cua roto
duoc 1am bang nhém hodc dong thau. Néu 1am bang nhom thi dugc duc truc
tiép vao ranh réto, 2 dau dugc dic 2 vong ngan mach, cudn day hoan toan
nga‘in mach, chinh vi vay goi la roto ngén mach. Néu lam béng déng thi duoc
lam thanh cac thanh dan va dat vao trong ranh, hai dau duge gén v61 nhau

bang 2 vong ngan mach cung kim loai. Bang cach d6 hinh thanh cho ta mot
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cai 1ong chinh vi vay loai réto nay con cd tén roto 1ong soc. Loai roto ngan

mach khong phai thuc hién cach dién giira day dan va 16i thép.
2.1.3. Nguyén ly lam vi€c ctiia may dién di bo

Dé xét nguyén 1y 1am viéc ctia may dién di b, ta 1dy mé hinh may dién
3 pha gém 3 cudn day dit cach nhau trén chu vi may dién mot goc 120°, rdto
1a cudn day ngin mach. Khi cung cap vao 3 cudn diy 3 dong dién cua hé
thong dién 3 pha co tan so 14 f thi trong mdy dién sinh ra tir truong quay véi
tbc d6 60f,/p. Tir truong nay cit thanh dan cta roto va stato, sinh ra ¢ cudn
stato suat dién dong tu cam e; va & cudn day roto suat dién dong cam Ung e,
co gia tri hi¢u dung nhu sau:

E.1=4,44W,¢f K4

E.=4,44W,0f 1 Kq

Khi xac dinh chiéu stc dién dong cam tng theo qui tic ban tay phai ta
cin clr vao chuyén dong twong ddi cta thanh dan roto véi tir truong. Néu coi
tir truong dimg yén thi chiéu chuyén dong twong d6i cta thanh nguoc voéi
chiéu chuyén dong cua tir truong, tir d6 p dung qui tic ban tay phai xac dinh
duoc chiéu chuyén dong cua stc dién dong. Chiéu luc dién tir xac dinh theo
qui tic ban tay trai trung véi chiéu quay cua tir trudng.

Do cudn r6to kin mach, nén s& c6 dong dién chay trong cac thanh dan
cua cudn day nay. Tu thong do dong dién nay sinh ra hop voi tir thong ctua
Stato tao thanh tir thong tong & khe ho. Su tac dong twong hd giita dong dién
chay trong day dan réto va tir truong, sinh ra luc, d6 1a cac ngau luc (2 thanh
dan nam cach nhau duong kinh réto) nén tao ra mémen quay. Mémen quay co
chiéu déy stato theo chiéu chdng lai sy ting tir thong moc vong véi cudn day.
Nhung vi stato gan chit con roto lai treo trén 6 bi, do d6 roéto phai quay voi
tdc do n theo chiéu quay cua tir trudng. Tuy nhién toc d6 nay khong thé bang

tbc d6 quay cua tir truong, boi néu n=ny thi tir trudng khong cét cac thanh
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dan nita, do d6 khong c6 suat dién dong cam ung, E,=0 din dén 1,=0 va
mémen quay ciing bang khong, roto quay chiam lai, khi roto chdm lai thi tur
truong lai cit cac thanh dan, nén lai co suit dién dong, lai c6 dong va momen,
réto lai quay. Do téc do quay cua roto khac téc d6 quay cia tir truong nén

xuét hién do truot va duoc dinh nghia nhu sau:

Tir d6 s& c6 3 trudng hop twong tmg voi cac ché do 1am viéc theo pham
vi hé sd truot va toc do nhu sau;

Truong hop réto quay thuan véi tir truong quay nhung téc dé nho hon
tdc do dong bd (0 <n < ndb) va (1 > S > 0)

Truong hop nay twong tng voi ché do dong co dién.

Truong hop réto quay thuan va nhanh hon téc do dong bo (n>1va 5 <
0). Pay 1a ché d6 may phat dién khong ddng bo. Trudng hop réto quay nguoc
v6i chibu tir truong quay ,day 1a ché do ham dién tir

n<0,S>1 (2.1.3.1)

Do d6 téc dd quay cuia roto co dang:

n = ng(1-s) (2.1.3.2)

Bay gid ta hiy xem dong dién trong roto bién thién véi tan sd nio.

Do n#ny; nén (ng-n) la tdc d6 cét cac thanh dan roto cua tir truong quay.

Vay tan s bién thién cta suit dién dong cam tmg trong réto biéu dién
boi:

o (n,—n)p _ &(ntt -n)p _ Ny P (ng =) = sf, (2133)

60 n, 60 60 n,

Khi rdto c6 dong |, chay, né ciing sinh ra mt tir trudng quay véi tbe do:

_60f, 60sf,
Nip = —= )

=SNy (2.1.3.4)
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So v6i mot diém khong chuyén dong cua stato, tir truong nay s& quay
voi toe do

Nit2s = Nio N = SN = SNy+N(1-S)=Ny

Nhu vay so véi stato, tir trudng quay ctia roto cé cing gia tri véi toe do

quay cua tu truong stato.
2.1.4. Ung dung ciia dong co khong dong bd
2.1.4.1. Uu diém

Trude kia, khi khoa hoc k¥ thuét chua thuc su phat trién thi van dé diéu
khién toc do dong co khong dong bo xoay chiéu 3 pha gip rat nhiéu kho
khan, pham vi tmg dung diéu chinh hep, chu yéu st dung dong co mét chiéu
c6 dic tinh diéu chinh don gian. Tuy nhién véi déng co khong dong bd ¢o
nhitng uu diém ma cac dong co khac khong co: gia thanh ré, d& van hanh, co
thé 1am viéc & moi truong dé chay nd, lién tuc va dai han, dau ndi truc tiép
v6i nguon dién 3 pha... Nho nhitng uu diém nay ma cac dong co khong dong
bd xoay chiéu ngay cang duogc sir dung rong rai.

Ngoai ra dong co khong déng bd ba pha dung truc tiép voi luéi dién
xoay chiéu ba pha, khong phai tén kém thém cac thiét bi bién doi. Van hanh

tin cay, giam chi phi van hanh, bao tri stra chira.
2.1.4.2. Nhuwoc diém

Bén canh nhiing vu diém dong co khong ddng b ba pha ciing c6 cac
nhuoc diém sau:

- D& phat néng d6i voi stato, nhat 1a khi dién ap ludi ting va ddi véi roto
khi dién ap ludi giam.

- Lam gidm bdt do tin cay vi khe ho khong khi nhd.
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- Khi dién é&p sut Xuéng thi momen khaoi dong va momen cuc dai gidm
rat nhiéu vi momen ti 1¢ voi binh phuong dién ap.

So voi may dién DC, viéc diéu khién may dién xoay chiéu gip rat nhiéu
kho khan boi vi cac thong sb ciia may dién xoay chiéu 1a cac thong s bién
d6i theo thoi gian, ciing nhu ban chét phirc tap vé mit cdu triic may cia dong
co dién xoay chiéu so véi may dién mot chiéu. Cho nén viéc tach riéng diéu
khién giita momen va tir thong dé co thé diéu khién doc 1ap doi hoi mot hé
thong co thé tinh toan cuc nhanh va chinh xac trong viéc qui doi cac gia tri
xoay chiéu vé cac bién don gian . Vi vy, cho dén gin day, phan 16n dong co
xoay chiéu lam viéc véi cac tmg dung c6 toc d6 khong ddi do cac phuong
phap diéu khién trudc ddy dung cho may dién thuong dit va c6 hiéu suat kém.
Pong co khong dong bo ciing khong tranh khoi nhuoc diém nay.
2.1.4.3. Ung dung

Pong co khong dong bo duoc tng dung rat rong rai trong cong nghiép,
néng nghiép , doi sdng hing ngay véi cong sudt tir vai chuc dén hang nghin
KW.

Trong cong nghiép, dong co khéng dong bo thuong duge dung lam
nguon dong luc cho cac may can thép loai vira va nho, cho cac may cong cy &
cac nha may cong nghié€p nhe . . .

Trong ndng nghi€p, dugc dung lam mdy bom hay mday gia cong nong
san pham. ...

Trong doi sdng hang ngay, dong co khong dong bo ngdy cang chiém mot
vi tri quan trong véi nhiéu ung dung nhu: quat gi6, dong co trong tu lanh,
may quay dia,. .

Ngay nay, cac hé thong truyén dong dién sir dung dong co khong dong
bd duoc tmg dung rat rong rii trong cac thiét bi hoic diy chuyén san xuét
cong nghiép, trong giao thong van tai, trong cac thiét bi dién dan dung, . .Cac

hé truyén dong dién co thé hoat dong véi toc do khong doi hodc voi toe do
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thay doi duoc. Hién nay khoang 75 + 80% cac hé truyén dong 1a loai hoat
dong voi toe do khong dbi.

Véi cac hé thdng nay, téc do cua dong co hau nhu khong can diéu khién
trir cac qua trinh khoi dong va ham. Phén con lai, 13 cac hé théng 6 thé diéu
chinh duge tdc do dé phé)i hop dac tinh dong co va dac tinh tai theo yéu cAu.
Vi su phat trién manh mé& cla k¥ thuat ban dan cong suét 16n va ky thuat vi
xtr 1y, cac hé diéu téc sir dung k¥ thuit dién tr ngdy cang duoc st dung rong
rdi va 1 cong cu khong thé thiéu trong qua trinh tu dong hoa.

Toém lai, cung véi sy phat trién cua nén san xuét dién khi hoa va tu dong

hoa, pham vi tng dung cua dong co khong dong b ngdy cang rong rii.

2.2 Cac phwong phap khéi dong dong co khong dong bd roto 1ong soc

V61 dong co 16 to ngén mach do khong thé dua dién tré vao mach rd to
nhu dong co di bo 16 to diy quan dé giam dong khoi dong ta thuc hién cac

bién phap sau:

2.2.1 Khéi dong truc tiép
Péi v6i dong co cong sudt nho dong dién va dién ap khoi dong khong dang

ké , khong yéu cau cao vé diéu chinh téc do thi khoi dong truc tiép

2.2.2 Giam dién ap nhudn cung cip

Nguoi ta dung cac phuong phap sau ddy dé giam dién ap khoi dong:dung
cudn khang, dung bién ap tu ngﬁu va thuc hién ddi ndi sao-tam giac

Pic diém chung cta cac phuong phap giam dién ap 13 cung véi viée giam
dong khéi dong, m6 men khéi dong cling gidm. Vi mo men dong co ty 1€ voi
binh phuong dién 4p ngudn cung cip, nén khi giam dién ap mé men giam

theo ty 1& binh phuong, vi du dién ap giam /3 1an thi mé men giam di 3 lan.
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Viéc thue hién d6i ndi sao tam giac chi thyc hién dugc voi nhitng dong co khi
1am viéc binh thuong thi cudn day stato ndi tam giac. Do khi khoi dong cudn
day stato ndi sao, dién ap dit 1én stato nho hon /3 1an khi chuyén sang ndi
tam giac, dong dién giam +/3 1dn mo men giam di 3 1an. Khi khéi dong bang
bién ap, néu hé sb bién ap 1a k, thi dién 4p trén tu dau day cua dong co giam
di ky 14n so véi dién ap dinh muc, dong khéi dong giam di k,, mé men khai
dong s& giam di k,? 1an. T4t ca cac phuong phap khai dong bang giam dién ap,
chi thyc hién dugc ¢ nhitng dong co c6 khdi dong nhe, con dong co khadi
dong nang khong ap dung duoc, nguoi ta khoi dong bang phuong phap
‘nhém’.

2.2.2.1 Giam dién ap ngudn cung cip bing cich dung cudn khang

A

Hinh 2.2.1.1
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2.2.2.2. Dung bién ap tw ngiu ha dién ap khéi dong

[
P 5

1 [T ]

i

BATH

-
B

—

Hinh 2.2.2.2

2.2.2.3. Khéi dong bing phwong phap doi noi sao tam giac

NI
By
XgY
Z A
A c /7
o
L[]

Hinh 2.2.2.3
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2.2.3 Khéi dong bing phwong phap tin so.
Do su phat trién ctia cong nghé dién tir, ngdy nay ngudi ta da ché tao duoc
cac bo bién tan co tinh chat ki thuat cao va gia thanh ré, do do ta co thé ap
dung phuong phap khdi dong bang tan s6. Thuc chat ciia phuong phap nay
nhu sau: Pong co duogc cép dién tir bd bién tan tinh, luc dau tan sd va dién ap
ngudn cung cip co gia tri rat nho, sau khi dong dong co vao ngudn cung cip,
ta ting dan tan sd va dién 4p ngudn cung cip cho dong co, toc do dong co
tang dan, khi tan sb dat gid tri dinh mre, thi tbc do dong co dat gia tri dinh
murc. Phuong phap kho1 dong nay dam bao dong khéi dong khong vuot qua
gia tri dong dinh muc
2.2.4 Khéi dong dong co c6 ranh sau va dong co 2 ranh.
Nhu chung ta d biét khoi dong dong co di bo bang dua dién tré vao mach
rd to 1a tt nhat, tuy nhién vdi dong co di bo 16 to long séc thi khong lam
diéu d6 duoc. Song chung ta c6 thé thyc hién khoi dong dong co di bo 1o
to 16ng soc ¢ dua dién trd phu vao bang dung nhitng dong co ngan mach

dac biét: dong co ranh sau va dong co 2 ranh.

2.2.4.1. Pong co rd to 1ong soc 2 ranh.

Dé cai thién khéi dong ddi vai dong co di bd lé)ng soc, nguoi ta ché tao
dong co 10ng séc 2 ranh: ranh cong tac 1am bang vat liéu binh thudong, con
ranh khoi dong 1am bang dong thau 1a kim loai c¢6 dién tré riéng 16n. (Hinh

9.20). Tt hinh v& ta thay
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0
Hinh 2.4.1.1 Bdng co 16 to 1ong sdc Hinh 2.4.1.2 Dic tinh co cta dong
2 ranh co di

rang, do dan tir cta tir thong tan ranh dudi 16n hon cta ranh ngoai (trén). Nhu
vay tré khang cua cic ranh nay rat khac nhau: trd khang cua ranh dudi 16n
hon tré khang cua rénh trén rat nhiéu. Khi méi bat dau khoi dong (s=1) trd
khang cua ranh dudi 16n, nén dong dién bi dy 1én ranh trén, dong dién chay
trong no nho. O ranh trén trd khang nho nhung dién tré thuan lai 16n, két qua
lam cho dong khéi dong nho - d6 1a hau qua cia viéc dua thém dién trd vao ro
to. Khi toc d6 16 to ting 1én, s giam di, trd khang ranh dudi giam, dong dién
lai chay tir ranh trén xuéng ranh dudi. Khi toc do dat gia tri dinh muc, thi
dong dién chay trong thanh trén rat nho.

Nhu vay thanh trén chi hoat dong khi khéi dong nén duoc goi 1a thanh khoi
dong.
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Pé xac dinh dic tinh co ctia dong co 2 rinh, ta gia thiét rang 2 rinh hoat
dong doc 1ap véi nhau. Ranh trén ¢6 dién trd 16n nén dic tinh co 1a dac tinh 1
trén hinh 9.21, con ranh dudi c6 dic tinh co nhu duong 2. Tong cta 2 dic
tinh la cia dong co 2 ranh (duong 3).

a.bong co 16 to 16ng soc rinh siu.

Pong co ranh sau co cau tric khac voi dong co rinh thudng. Chiéu cao
h cua ranh dong co ranh sau thudng gip 15-20 1an chiéu rong cua ranh (hinh
2.4.1.3). Ranh c6 nhiéu dang khac nhau:Chit nhat, hinh thang hay tron dudi,

trén chir nhat...

b >
B .
i T \
i T \
| ::_:_:I::::::: CE A\
L i \
v - \
PEfzzssszsaa=zl v \\ . R
a) b) Me )

Hinh 2.4.1.3 a)Rénh cua dong co 1ong soc ranh sdu; b) Sy phén bd do
dan tur theo chiéu cao ranh, ¢) B0 phan bo mat do dong dién theo chiéu
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AM’I A

v

v

Hinh 2.4.1.5 Dac tinh co va Hinh 2.4.1.6, Pac tinh co cta dong co
dac tinh dong dién cuia dong di bd 1) Bong co day quﬁn, 2) Bbong co
co ranh sau 16ng séc thuong, 3)Pong co ranh sau
1. Bac tinh dong dién; 2. Pac

tinh co
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CHUONG 3 : XAY DUNG HE THONG KHOI PONG PONG
CO RO TO LONG SOC BANG DPOI NOI SAO TAM GIAC

o ~ BANG PLC S7200
3.1. So d6 khoi hé thong khoi dong dong co' ro to 10ng soéc bang doi nodi
sao tam giac bang PLC S7200

|

Nguén 3 pha

May tinh /)
- fr\

\ b
¥ \

L

T 17

4 PLC S7-200

/ / Cong tic to d6i \
ROLE diéu khién ndi sao-tam giac
g > &
. 3
7-‘4 )
| \ )

bong co KDB 3
pha roto 10ng soéc

Hinh 3.1: So dd khéi
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3.1.1. Mach ngudn 24 V/DC

Ngudn DG
phirg
=

' L | Mach " Mach
AC  |Biendp | | chinh loc

—

/L
% NN

Hinh 3.1.1: So d4 khéi mach ngudn 24V/DC

Bién ap
PR 18V DC
220V { T gj T ®
2 »
e — D2 - 2 C1
110V j o e e T 2200uF/ 25V
D3
D H .

Bién ap va mach chinh ltu cau, mach loc

Hinh 3.1.2: So d6 nguyén 1y mach ngudn 24V/DC

Mach nguén 24 V/DC bao gom:
Bién ap BA 220/18 V/3A:
Nhiém vu chil yéu 13 bién d6i ning luong dién xoay chiéu cé dién ap

220V/50Hz thanh nang luong dién xoay chiéu c6 dién ap 18V/50Hz .
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Bién ap

220V AC

Hinh 3.1.3: Bién 4p st dung trong md hinh
* Chinh luu cau 1pha CL/3A: Chtic nang chinh la chinh luu dong xoay
chiéu 18V/AC thanh dong mét chiéu 24V/DC

Hinh 3.1.4: Cau chinh Iuu st dung trong mé hinh

* Tuloc C; 1000 pF:

\

Hinh 3.1.5: Tu loc str dung trong md hinh
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* Nguyén ly hoat dong ctia mach ngudn 24V/DC:
Pién ap 220V/AC qua bién ap giam xudng 18V/AC. Pién 4p nay qua
cau chinh luu s& chuyén thanh dién ap mot chiéu va dugc nhan véi can 2
(khoang 1.4) vao khoang 24 V/DC dugc dua qua tu loc. Tu dién cé tac dung
loc thanh phan song hai bac cao va san phang dién 4p mot chiéu nhap nho sau
cau chinh luu dé tao ra dién ap mot bang phang hon.

Mach nguén 24V/DC dung dé cap ngudn cho céc role 24 V/DC.

Bién ap Cau Diode

220V AC

Hinh3.1.7: So d6 dién thuc té mach ngudn 24V/DC
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3.2. So d0 mach dong lwc

380V/AC

SRR\

RN ] 7] ] KL _

U1 vt (WA

U2 oy | w2

K2 - — —

Hinh 3.2. So d6 mach dong luc
Bao gom:
* Cau dao 3 pha
* Pong co khong dong bd 3 pha réto 16ng soc
* 2 Cong tic to K1 va K2
* Ro le nhiét RLN
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3.3. So @6 mach diéu khién ing dung PLC diéu khién khéi dong dong co
khong dong bo 3 pha roto 1ong séc

%l%

Star etop
lL [u] [u]
1M IEI 0Io.1l 0 24
—7T 0
220v/50H=z PLC S7 200
—7T 0
1L Q0.0 Qo.1
=] ? ?
CL Z4vV/DC
[ v
220v/50Hz
24
—a
[n] [u] [u] lL
RL1 Z24v/D RLZ Z4v/TiC
o—0
—0 o—— I—OD—
220VAC/50Hz
K1 K2

Hinh3.3 : So d6 diéu khién tng dung PLC S7- 200 dé khai dong dong

co khong dong bo 16 to 10ng soc
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Gom:

Ngudn dién 3 pha 380V/50Hz: cung cap dién cho dong co

Nguon dién 1 pha 220V/50Hz: cap ngudn cho bo PLC S7- 200 va CL
24V/DC.

Bo6 PLC S2- 200: diéu khién cap ngudn cho cudn hut cta cac role trung
gian.

Mach nguén 24V/DC: chinh luu thanh dién 4p mot chiéu cip cho PLC
S7- 200 va cip ngudn cho role trung gian.

2 nat nhén: Start dung dé khoi dong dong co, cho hé théng bat dau hoat
dong. Stop dung dé dimg dong co.

2 role trung gian: chuyén tin hiéu tir PLC S7-200 t6i céc contactor K1 va K2

(, :

-

Hinh 3.3.1: Role trung gian str dung trong mo hinh

Pong co khong dong bo 3 pha( DC KDB).
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3.4. Nguyén ly hoat dong:

Tién hanh cip ngudn 380V/50Hz cho dong co , cAp ngudn 220V/50Hz cho
b6 PLC S7- 200 va mach ngudn 24V/DC. Nhan nut Start, role trung gian RL1
nhan duoc tin hiéu tr PLC S7 200 cép nguén cho contactor K1 , dong co khoi
dong & ché do sao

Sau khoang thoi gian 5s, PLC S7 200 diéu khién ngat ngudn role trung
gian RL1 dong contactor K1 lai , dong thoi phat tin hiéu diéu khién RL2 cip
nguon cho contactor K2 . Bong co luc nay chay 6n dinh & ché do tam giac

Nhén Stop dé dimg hoat dong ctia hé thng.
3.5. Cac bién vao/ra
* Céc bién vao

Bing 3.5.1: Céc bién dau vao

Tén Chtrc nang
1124.0 Start Bat dau hoat dong
1124.1 Stop Dung hoat dong

* (Cac biénra

Bang 3.5.2: Céac bién dau ra

Tén Chirc nang
Q0.0 Piéu khién cip nguodn cho role trung gian RL1
Q0.1 Piéu khién cip nguodn cho role trung gian RL2
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3.6.

Chuong trinh diéu khién
Metwork 1
0.0 k0.0
| | o
| | (s)
1
Metwork 2
Tar k0.0 k0.1
| | | | o
| | | | (s5)
1
k0.0
—( R )
1
Metwork 3
k0.0 T37
|
| |—IN TON
SO0-4PT 100 iz
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Metwork 4

k0.0 L0.0

F
R

Metwork 5

k0.1 L0

Metwork b

0.1 k0.0
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KET LUAN

Sau mot thoi gian dai nghién ctru tai liéu va thyuc hién dé tai “Xay
dung hé thong khéi dong dong co ré to long séc bang déi néi sao tam gidc
bing PLC” di gitp em c6 cai nhin tong quan vé hé thong diéu khién tu dong
va xay dung thanh cong mé hinh tmg dung PLC S7- 200 d¢ khai dong dong
co khong ddng bo 3 pha 16 to 16ng soc. Dong thoi giup em cing cd lai kién
thuce vé PLC, may dién, trang bi dién, truyén dong dién...da hoc trong subt
thot gian vura qua.

Pay 1a mot dé tai khong hoan toan 1a mdi nhung né rat phu hop véi thuc
té san xuat hién nay, cang di sdu nghién ctru cang thay n6 hap dan va thay
dugc vai tro cuia n6 trong viéc diéu khién tu dong.

Tuy nhién dé 1ap trinh thanh cong PLC con doi hoi mot tim hiéu biét
nhat dinh vé dién tir, tin hoc...nén em ciing gip khong it khé khin. Trong qua
trinh lam d6 4n, mac du da rat ¢6 gang nhung do kién thirc va kinh nghiém
con han ché nén do an nay khong thé tranh khoi nhimg thiéu sét. Em rat mong
nhan duoc sy chi bao dong gop cua cac thay, cd gido va cac ban dé d6 4n nay
duoc hoan thién hon.

Em xin chan thanh cam on thiy gido Thac s§ Nguyén Pirc Minh,
nguoi da truc tiép tan tinh hudng dan, chi bao va tao diéu kién cho em nghién
ctru, xay dyng thanh cong mé hinh va hoan thanh d6 an nay. Em xin cdm on
thay c6 gido trong bd mon dién cong nghiép truong DPHDL Hai Phong, cac
ban sinh vién 16p DC1102 di dua ra nhiéu goép ¥ dé hoan thién do an.

Em xin chan thanh cam on!

Hai Phong, ngay 23 thang 10 nam 2011

Sinh vién thuc hién

Ta Van Huy
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