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Gde thite

PLC ~ progammable logic controller, bo ditu khién logic
lap trinh, ngay nay duge st dung rit réng rai dé diéu khién
cde thiél bi va cde quy trink, ddc biét la trong cong nghiép.
Nhiéu truing day nghé, trung cap dén cao ddng, cdc truomg
dai hoc k3 thudt déu cé chuong trinh gidng day vé PLC. Vin
deé & day la: Ban chdt PLC la gi? C6 bao nhiéu loai PLC? Nén
st dung loai nao? Va chon ngén nga lap trinh nao?

Cudn sach nay duoe bién soan nhdm trd loi cde cdu héi
neu trén, cung cdp cho ban doc kién thiic co bdan vé lap trinh
PLC thong qua cdc vi dy thite tién ti don gidn dén phuc tap
ung dung trong céng nghiép, chii yéu la cong nghé ché tao
may.

Logic bdc thang, so do bac thang, la ngén ngd lap trinh
PLC théng dung nhat hién nay, do ¢ tinh ticong (u khe cao
vai cde 5o dé mach diéu khién, nhung chua that su thich hop
vdt cac chuong trinkh phic tap. Piéu nay duce giai quyét bing
¢dach sit dung cae phuong phdp “Luu @6 Chic ndng Chuéi thu
ti” (Sequential Function Chart — SFC). Gidi phap la quy
hoach Lap trinh sit dung SFC, sau do nhip vao PLC st dung
logic bde thang. Theo cdch do, chuong trinh 6 tinh t6 chue
cao, co thé tiéu chudn hoa, dé dang go réi va chink sita, nhung
van duy tri tinh don gidn cia logic bde thang.

Dé hiéu ro cde vi du, ban cn ¢6 kién thite co bin vé quy
trinh cong nghg, diéu khién khi nén va thity lue. Tai licu nay
rdt o ich cho cde ban hoc vien truong nghe, sinh vién ky
thudt, co the la tai lidu tham khdo cho cac théy 6 gido, cdc ki
s, kY thudl vien e moi nguin yéu thich tiy dong hoa.
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CAC CO s3G CUA PLC

Chiic nang cua PLC

PLC la bé dieu khién dua trén bé vi xit 1y véi nhiéu eang
nhip va xuat, sit dung bé nhd lap trinh dé luu cde lénh va
thye hién cdc chic ning didu khién may mée va qua trinh.

PLC thuc thi cdc phép todn logic trén cdc bo relay, thoi
chuan, b dém, va cdac bé tha w. PLC ¢6 cdc wu thé sau:

« Chi phi thap.
* B tin cay cao.

+ Tai lap trinh,

Chueing trinh

!

Tin higu nhap Tin hi¢u xudt

PLC

>

k J

I
™

Hinh 1-1. B6 diéu khién logic 1ap trinh (PLC}).



Nhap va xuat

Cdc tin hiéu nhdp PLC cung ¢dp thong tin vé may mée hoac
qui trinh dang dugce dicu khién. Cong nhap thutng la cong
tac chuyén mach va cim bién. Cong tic chuyén mach dv se
noi véi module nhap, cung cip giao dién giva cac cong tdc do
ho&c cdm bign va PLC.

Mach module nhap ¢é b ¢6 1ap - quang, bdo vé mach dién
bén trong PLC.

y
Hinh 1-2. \ 2L

Bd cé {ap - quang.

ILED Transistor quany

Cong xudt PLC duge ndi tryc tiép hodc gidn tiép (vi dy,
qua relay) dén cdc diéu khién bo tdc dong, ching 6 thé la
cudn solenoid trén valve diéu khién chiéu, déng co dién, den
canh bao, bo khdi dong..

Hién ¢6 ba kidu module xudl chinh:

Relay thhdng ¢d dién apy Tin hiéu tir PLC van hanh
relay bén trong module xudt néi dién dp didu khién véi céng
xudt va dén bo tac dong.

Transistor: Transistor dugc dung dé chuyén mach kich
hoat trén cong xudt. Piéu nay duge thue hién nhanh hon edng
xudt relay, nhung chi thich hop cho ede dng dung dong dién
mot chiéu cong sudt thip.

Triac: Bay la linh kién bdn din duge dung dé chuyén

mach dong dién xoay chiéu, can phai ¢6 bao vé chéng qud
dong hodc qua ap.



Relay

Hinh 1-3. l
Céng xuat 3
relay cla -1
PLC.
Cong chung ——p r_] +——1— Cong
xudt

(o

bién dp
diéu khién

(+) | Z lSnIcnnidw

Cau tric PLC va so do mach dién

Hinh 1-4 minh hoa cdc néi két PLC bang hinh dnh, trong
thuc té thuong su dung so do don gian héa duge néu trén
Hinh 1-5.

PLC ____

NS

\%&7

Miy tinh vdi pha anmém

Cidc bd cdm bién va bo tic dong
lip trinh PLC

cta thiCt bi ur dong

Hinh 1-4. Cac noi két PLC.

9
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X1 X2 X3 X4

Y1 Y2 Y3

X @ ®

Hinh 1-5. S¢ dé mach dién PLC.

Nghi thifc mang

S0 do mach trén Hinh 1-5 minh hoa cac cdc cong nhap/xuat
noi két true ti€p vai PLC. Cdc linh kién chd y&u 1a on/off
hoae digital nhung tin hiéu dén PLC la analog. Nhiéu linh
kien thong dung tuian thu tiéu chuan 4-20 mA, con cdce tin
higu dang 4 mA va 20 mA tudng dng cdc gid tri cuc tiéu va
cuc dai cua tin hiéu analog. Vdi cdc linh kién analog, can cé
day riéng noi giva linh kién cudi v& hé théng diéu khién do
trong ting thai diém chi ¢6 thé cé mét tin hiéu analog trong
mach, Tiéu chuin 4-20 mA dang duge thay bang mang hoic
truyén thong fieldbus (thanh gop trusng). Fieldbus 1a noi két
truyén thong hai chiéu digital gita cic linh kién thong minh,
cho phép néi nhiéu cdm bién trong cung mot khu vue dén
cung mét day. Fieldbus cé nhiéu bién thé tuy theo ing dung
va nha ché tao, chang han ASibus, Profibus, Devicenet,
Modbus..

1)



Xu hudng hién nay la phat trién mang Ethernet cong
nghi¢p, co6 kha nang truyén tai cac khéi luong do lidu lon
khang chi cho sy diéu khién qud trinh ma cbn tich hop qué
trinh do vdi ede hé thing thong tin quan ly.

9] day sé tap trung vao lap trinh PLC, va tuy so db dién
chung duge néu trén Hinh 1-5 nhung cic chuong trinh duoe
thict ké dé nhan di liéu tif cdce edng nhap va goi dir licu dén
cde cong xudt bat ké loai hé thong mang dang duge st dung.
Cau hoi
1. Cong tde chuyén mach, ic linh kién gan va cdc cam hign

thuong duge s dung theo cach thie nao trong PLC?

a. Relay.

b. Phan tu phin mém.

c. Thiét bi nhap.

d. Thi€t bi xuat.

o

Hinh 1-6 minh hoa PLC, tai sao phai ndi véi PO (may
tinh ca nhany?

a. Pé doc tin higu nhap va xac lap tin hiéu xuat.
b. P& luu cde gid tri xudt.

¢. Pé bién tap chuong trinh PLC.

d. P& luu cde gid tri nhap.

3. Tuy chon nao biéu thi tot nhat su hoat dong cua bo ¢d lap
— quang?

a. Ngat ti€p diém khi qua dong dién.
b. Ngat tiép diém khi qua dién ap.
¢. Truyén tin hiéu nhip su dung sg¢i quang,

d. Co lap PLC véi dién dp vao.
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Bo diéu khicn logic \

Lip rinh CPMIA Cide ngd ra cda PLC

Hinh 1-6

4. Hay quan sat ky Hinh 1-7 va chon ménh dé dung vé hinh
nay.

a.

b.

Khi ¢6 dién dp dén PLC, tdt ¢d cdc tiép diém relay
on/off déu déng.

Nguon 24 V duge dung dé cdp dién cho PLC.

PLC cap di¢n cho eéng xudt bang cdch déng tiép dié€m
relay tuong ung.

Khi cdc cong xudt cia PLC ¢6 dién ching déu bi khéa
lién dong tir cdc ti€p diém relay duge néu trén Hinh.
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Hinh 1-7

f. “Kiéu cong xuat cia PLC nay 1a ban dan va duge dung dé
chuyén mach dong dién xoay chiéu”,

Bay la loai linh kién chuyén mach nao?

a. Triac.
b. Nuat nhan.
¢. Transistor.

d.

Relay.



ééum 2
LAP TRINH BAC THANG

Logic diéu kién

PLC quét cdc cong nhap va, tuy theo chuong trinh, chuyén
mach on/off ¢cic t6 hop céng xuat khice nhau. Trang thai logic
cua cong xudl phu thuoe vaoe cdc diéu kién cong nhdp, do do
xuit hign thuat ngir logic diéu kién.

Duasi day la vi du don gidan vé logic diédu kien

"Mdy duge chuyén mach on néu dong mot trong hai cong
tde start va ca ba cong téc stop déu déng.”

C¢ thé hinh dung cde didu kién d6 bing sg db trén Hinh
2-1.

Hai cong tac srart noi song song, dong dién di qua néu
mot trong hai hodc cd hai cong tie nay déu dong, chung la
Joai thudng mé. Biéu nay cé nghia la cac tiép diém tach xa
nhau va khéng co dong dién di qua khi cac cong tic d6 ¢
trang thadi binh thudng (nghi hodc khéng vén hanh).

Ba cong tac stop mace noi tl(,p vél nhau. Dong dién chi ¢o
the di qua khi ca ba cong tic nay déu dong chung la leai
thuong dong, nghia la cic tiép diém noi vdi nhau va dong
dién ¢6 the di qua khi ching ¢ trang thai binh thutng.

Relay 1a by chuyén mach v6i nhiéu tiép diém van hanh
khi cudn day solenoid ¢6 dién. Cdc tigp diém c6 kha nang dan

14
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Sturn | E—\ E_\ St 2

— f- Stop |
..-._ V- Stop 2

Stop 3

0V

Relay clia may
Hinh 2-1. Vi du vé logic diéu kién.

Cic iép didm

Cuon diy




dong dién 16n hon so v6i niat nhdn hodc cac cong tice gidi
han. Cdc relay 16n dung trong mach khéi dong cho dong co
ditge goi 14 khdi dong tir (contactor), So dé mach cua relay
duge néu trén Hinh 2-2.

S0 dd bac thang

bé thyuc hién cau I¢nh logic diéu kién trong phin trude sy
dung logic bac thang, ban néi cdc cang tdc vdi PLC nhu trén
Hinh 2-3.

Start | Start 2 Stop Stop 2 Stop 3
N
I S N R I K

| Y I

Relay

Hinh 2-3. So d6 noi day PLC.

Dé tranh nham lan gitta khdi niém thudng md (n/o) va
thuomng dong {n/c) ban xem lai Hinh 2-3 va nhé rang PLC
quet timg ngd nhdp va hot "ngd nay i on hay off?”. Nam
cong tic trén Hinh 1a cdae linh kién ngoai vi va PLC hoan
toan khéng biét gi vé ching. Vao thai diém nay PLC chi hiét
cac ngo nhap X1 va X2 1a off, con cdac ngd nhap X3, X4, va X5
l1a on.

16
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Hinh 2-4. So do bac thang PLC.

Phan nay sé viét logic bac thang bang phan mém TriLogi
(phan Phu luc sé trinh bay chi tiét vé phan mém nay).

Tu cac Hinh 2-3 va 2-4 ¢6 thé thay ngo ra sé khong co
dién cho dén khi mot trong hai ngé nhép Start 1 hoac Start 2
¢6 ché dg on. Nhan nut bat ky trong ba nut Stop sé ngat dién
ngo nhap, do dé ngoé xuat cing sé khong c6 dién. Thue té
thuong su dung cac Long tdc nit nhan thuong déong lam nut

stop, su ¢ mat nguon cung cap dién sé cé tac dung tuong tu
nhu nhan nat stop.

Cac tiép diém thudng dong

Cong tdc Start 1 trén Hinh 2-5 sé dong khi ngo nhap c6
trang thai off va do dé ngé ra (Machine) sé c6 trang thai on.
Su chuyén mach on cho ngd nhip sé md cong tic nay va
chuyén ngo ra sang trang thai off. Ban cAn nhd ban chat (n/o
hodc n/c) cua cong tdc bén ngoai chuyén mach ngd nhap on,
sé khong c6 tdc dung dai vdi logic bac thang.

£ Internet TRILOGI 5.32 (Educational Version) - Untitied *:
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Hinh 2-5. Tiép diém thudng déng.



Nyd xuat va khoa lién dong

(de trang thil ngd xudt ton hedce off) ¢6 thé duge st dung
trong chuong trinh nhu cdac dieu kién d&i voi cac tac dong
khaie.

Hinh 2-6 minh heoa so d6 dién tuong iing chuong trinh
trén Hinh 2-7,

Sy chuyén mach on ngd nhap S1 sé chuyvén mach on cho
ngo ra DOV, den do sé sang, Khi chuyvén mach off cho ngé ra
DCV, den xanh 14 sé sang.

S S2
X1 H xz
Y1 Y2 Y3

X

pev Pen xanh 14 Den dé

Hinh 2-6
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Hinh 2-7
Vi du

Viét chuong trinh PLC dé thuc hién cdc cau 1énh logic
diéu kién duéi day:

a. Ngo ra PLC chuyé&n mach on néu ngs nhap bat ky trong
ba ngo nhéap ¢6 trang thai on.

b. Ngé ra PLC chuyén mach on néu chi mot trong ba ngo
nhap bat ky ¢é trang thai on.

¢. Ngo ra PLC chuyén mach on néu hai trong ba ngé nhap
bat ky c6 trang thai on, ngo nhap con lai ¢ trang thai off.

Giai
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Hinh 2-8
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Hinh 2-9

Chuong trinh nay c6 thé viét nhu sau:

“Ngo ra chuyén mach on néu Ngoé nhap (Input) 1 1a on VA
hai ngd nhap con lai ¢6 trang thai off, HOAC ngo nhép 2 la
on VA hai ngd nhép con lai la off, HOAC ngo nhap 3 la on
VA hai ng6 nhap con lai la off. ”

C.
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Hinh 2-10

Chuong trinh duge biéu thi trén Hinh 2-9.

Loai nit nhan va cong tdc gidi han thong dung nhat
trong tu dong hoa cong nghiép la kiéu tiép diém tam thoi.
Téc dung cua 1o xo sé dua cong tic trd vé trang thai binh
thuong ngay khi nha nit hoic con lan, diéu nay khac vdi loai
cong tac kiéu chét khéa thuong dung trong cdc mach dién gia
dung.

20



Hau hét cac cong tdc diéu khién déu khong phai la loai tu
chot khéa, nhung thuc té€ ching rat thuin tién. Ban c6 thé
lap trinh chét khéa trong so db bac thang.

Start Stop
X1 X2
Y1

'

Hinh 2-11

Khi nhan nit nhén start (Hinh 2-11), ngd ra Y1 chuyén
sang trang thai on va duy tri trang thdi nay cho dén khi
nhédn nut stop.

= Internel TRILOGI 5.32 {Educational Version) - Untitled
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Khi ngo ra Y1 ¢6 dién, ban si dung cong tic thuong md
méc song song vGi v6i nat start dé duy tri (chot khoa) trang
thai on. Ngo ra nay chi cé thé chuyen sang off khi nhan nut
stop. 6} day ban st dung cong tic thuong déng lam nut stop
(xem phan So do bac thang).

Khdi niém chot khoa c¢6 thé mé rong cho s6 lugng bat ky
cac cong tic start va stop. Ngo ra Y1 trén Hinh 2-13 duoc

Start 1 Start 2 Stop 1 Stop 2 Stop 3
X1 X2 X3 X4 X5
Y1

Relay

Hinh 2-13
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Hinh 2-14




chuyén sang trang thai on biang X1 hoac X2 va duy tri trang
thai nay cho dén khi nat bat ky trong ba nut ngo vao X3, X4,

hodc X5 c6 trang thdi off. So d6 bac thang tuong ung du'(_)’L
néu trén Hinh 2-14.

Relay hén trong

Céc relay nay c6 tinh chat nhu ngo ra nhung chi tén tai trong
phan mém. Ching c6 nhiéu tng dung. Hinh 2-15 minh hoa
relay bén trong dang dugc sit dung dé thuc hién ham logic
NAND. Ham nay dao nguge cdc két qua cia X1 AND X2.
Phan sau sé trinh bay sau hon vé cic ung dung cua relay bén
trong.
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Hinh 2-15. Cong dung cla relay bén trong.

Chu y: Hau hét cac PLC déu ¢6 chiie nang Set and Reset
hodc flip-flop, chot khoa va md khoa ngé ra hoic relay bén
trong.

Trong toan bo cuén siach nay sé sit dung chat khéa theo
khdi niém da néu trong phan "Ngb xuat va khoéa lién dong,
Chuong 2", do su tuong tu giita cdc bac cia mach bac thang va
mach dién, trong dé cudn relay duy tri trang thdi on bang
cong tac thuong md mac song song vdi nut start.



B0 thoi chuan
Bé thoi chuin déng-tré bidu thi khodng tré gita thoi diém
khdi dau su kién nay va thoi difm khdi dau sy kién khic.

Vi du, khi nhan nut start, cylinder khi nén (Hinh 2-16)
gidn nd, duy tri gidn ng trong 5 gidy sau d6 chuyén sang
trang thadi nén. Hay vé s¢ do mach va logic bac thang tusng

ung,
=0
—f
]

IR
AR

S

Nut start va cong tie gidi han hanh trinh e+ 1a cdc ngd
nhap PLC vi cudn solenoid Y1 1a ngd xuit, cde thanh phan
can thiét con lai cho chugng trinh déu c6 thé tao ra trong
phan mém.

Hinh 2-16

Nhan nut start sé khoa relay bén trong, duge goi la relay
klhoa — khaot dong (start_latch). Relay nay chuyén rgé ra Y1
sang trang thai on, cung ¢ap dién cho solenoid, piston trong
cylinder chuyén dong. Thanh piston déng cong téc giéi han
a+, khai dong bo thoi chudn trong phan mém. Khi gid tri
thoi gian xdc lap trong bé thoi chuan tréi gua, econg tdc

24



thuong déng Timer_1 trong dong thd nhat ctia chuong trinh
sé ngat dién relay Start_latch, piston quay trg lai

Start at
X1 X2
Y1 |
X
Hinh 2-17
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Hinh 2-18




Hinh 2-19

Gia tri xdc lap thoi chudn trong phan mém TRiLOGI ¢6
don vila 0.1 s. Néu chon thoi chudn 5 s, can nhap gia tri 50
vao menu tha xuéng (xem Phu luc).

Ban c6 thé thuc hién vi du khéc bing cdch bé sung thém
bo canh bdo lam ngé ra thu hai cho vi du néu trén.

Khi nut start duge nhan va nha sé c¢6 5 s dé piston chuyén
dong va lui lai, bg canh bdo phat ra am thanh trong khoang
thoi gian do.

Khi nhan nut start, start_latch relay dugc cap dién. Relay
nay kich hoat ngo vao ciia by thai chudn va bo canh bdo. Khi
thoi gian xac lap ¢ by thoi chudn troi qua, by canh bao chuyén
sang trang thai off va solenoid Y1 dugc cdp dién. Khi piston
di hét hanh trinh, cong tic gidi han a+ sé ngit dién start.
latch relay do d6 ciing sé ngdt dién solenoid va xdc lap lai bo
thoi chuan.

Ngo nhap cua bo thoi chuan phai duy tri trang théi on
trong suot thoi gian (5 s) xdce 1ap thoi chuan dé bo nay van
hanh. Néu tin hiéu khdi dong bo thoi chudn chi 1a tam thai,
ban can dung chét khéa dé duy tri trang thai on. Khi ngo
nhép cua b thoi chuan c¢6 trang thdi off, cdc ti€p di€m thoi
chudn sé tré vé trang thai binh thudng hau nhu tic thoi.
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Start a+

A o\

X1 X2

Yl Y2

Hinh 2-20

€ Internet TRILDGI 5.32 [.[.ducaliunal‘.lfe.uionl - Untitled

File Edit Controller Simulate Circuit Help
i e
vl o 7 }:
start_late -
{RLT)
stard_late Timar_1
' ,[ {Tin)
start_late Timei_1 Alarm
3 oy
Timer_1 ¥4
HP—HI E—{0UT)

Hinh 2-21
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Trong mot s6 loai PLC, khéi chite nang thoi chudn ¢é thé
duge b Lri ¢ gitra (Hinh 2-22) Khi gia tri xdc 1ap thai chuan
trol qua, ngd ra bd thai chudn c6 trang thai on, cho phép tin
hiéu phan mém cdp dién cho cudn relay bén trong hodc ngd
ra. Trong cudn sach nay, moi khai chite niing thai chuan déu
& phia bén phai clia s dé bac thang va cdc ti€p diém cua
ching, thuéing déng heic thuting mdé, déu ¢ cing ky hiéu nhu
bo thot chuan,

| | Timer 1 r j
| i Yio 5 5oy Ra L _J
Hinh 2-22

Bo6 thai chudn ngit-tré tao ra thoi gian tré giga thoi diém
ngdé nhap cia bé nay cd trang thai off va céc tiép diém tuong
ing tré vé trang thdi binh thuong. Trong sich nay sé& chi
trinh bay bd thoi chuin déong-tré.

BO tao xuny
Hai bé dém ¢6 thé két hgp vdi nhau d€ tao thanh bé tao xung.

Biéu nay duge minh hoa bang vi du.

Khi nh&n nat Start trén Hinh 2-24, piston trong cylinder
{Hinh 2-23) chuyén dong tdi lui, gidn nd trong 2 s va lui lai
trong 1 s, cho dén khi nhan nut Stop.

Ban hay quan sat luu d6 trén Hinh 2-26 dé biét su van
hanh evua bd tao xung.



TR

Hinh 2-23
Start Stop
X1 X2
Y1
Hinh 2-24
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£_Inernet TRILOGI 5.32 (Educational ¥ersion) - Untitled
File Edit Confroller Simulate Cireuit Help
BRI T

At s ik R S SR

Stan Stop Start_Enpl

k 1, RLY)
$tan_Enbl

7 o2 calup ot bersr | cortrods ¢

v gy the oufedl il et ol

[s

Stan_Enbl  Timei_2 Timer_t
—if} e — — (Tina)
| Sl 01 tver 2 SOrt ol v Crd the oot il d
| Timar_1 Time_2

} )
1 1
—ouTy

1

| .

Hinh 2-25. B6 tao xung.

1
Start pressed l

Stop pressed?

e

[—Timcr I input on

L 3 -
[ Timer | delay I

End

Output on
Timer 2 input on
1
[ Timer 2 delay J
I
Timer | input off
Output off
Timer 2 input off

Hinh 2-26. Luu dé van hanh cla b6 tao xung.
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B i ﬂé’m
"

Bo dém cho phép dém 6 1an xdy ra tin hiéu nhap. Bo dém xdc

lap theo gia tri 56 c¢hon
tricge va khi nhan duge
gia tri 80 xung nhép
nay. s¢ vin hanh cac
tiep diém. Ngé nhap
hoac cuén day thu hai
duge cung cidp dé xdic
lap lai gic tri hién hanh
cua bé dém trd vé zero.

Xét truc cam trén
Hinh 2-27.

Hinh 2-27

Khi nhdn nat start, tryc quay 10 vong va dimg lai. Nhan
nat start con tdi xdce 1ap b dém. So 6 mach cia PLC duyc

néu trén Hinh 2-28.

Star

d

1)

Yl

T

Contactor

ding ¢d

Hinh 2-28
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File Edt Conftrofler Simulate Circuit Halp

stan countar 1
—H H- oun
T
—

Courter presst value = 10

countar
I {CTR)

Hinh 2-29

Bo tao xung va bo dém c6 thé két hop véi nhau va duge
néu trong vi du dudi day.

Khi nhan va gitt nat start, bd canh bdo sé phdt ra am
thanh 6 lan truéc khi khoi déng bang tai. Nhan nuat stop
bang tai cing sé xac lap lai b6 dém. Cac Hinh 2-30 va 2-31
minh hoa gidi phdp cho van dé nay.

I Start ” Slop]
X1

X2

Y1

WAl

Bang tdi

Hinh 2-30



. Internet TRILOG! 5.32 (Educational Yersion) - Untitied
[ Flla Edit Controller Simulate Circull Halp
. Clieunes |

e ey i
e 2
Stant Counter Timer_ Tirmar_1
ot g3} - ——wg
Timaér_ Timer_2
¥ (i)
| Alam
ouTy
Alarm Counter
N __.4 } CTR)
Countar Stop Conveyar
4 | A} ouT)
Conu\rmJ
_l{}_
Stop Counter
s 3 3 ——— [RSet)

Hinh 2-31
Cau hdi va bai tap

1. Chon cau tra 16i dung dudi day vé so dé bac thang cia
PLC.

gl

X _’-'2
| L ©uT)
L3

Hinh 2-32

a. Y1 c6 trang théi on néu X1 off HOAC X2 on VA X3 off.
b. Y1 ¢6 trang thai on néu X1 on VA X2 off HOAC X3 on.
¢. Y1 c6 trang thai on néu X1 on HOAC X2 off VA X3 on.
d. Y1 c6 trang thai on néu X1 off VA X2 on HOAC X3 on.

2. Chon cau tra 101 sai dudi day vé so dd bac thang trén
Hinh 2-33.

a. Y2 co trang thai on néu X1 on VA X2 VA X4 déu on.
b. Y2 c6 trang thdi on néu X1 on VA X3 VA X4 déu on.

(8]
o



p 3] X2 4

: LOUT)
iy

24— — {OUT)

Hinh 2-33

¢. Y2 cé trang thai on néu X1 off VA X2 VA X3 off VA X4
an.

d. Y2 ¢6 trang thdi on néu Y1 VA X4 déu on.

3. Heé théng cong logic ndo duge néu trén so do bac thang vai
hai cong tac thugng mdé mée song song?

Inpu=1_1 0\33\;‘)_1
'"P“;-iJ
Hinh 2-34
a. HOAC
b. KIIONG HOQAC
c. VA

d. KHONG VA

4. He¢ thong cong logic ndo duoe néu trén sg do bac thang vdi
hai cong tac thuvng md méc ndi 1iép vdi nhau?

Input_1 Input_2 Output_1
—4i ouTE

Hinh 2-35

a. KHONG HOAC
b. KHONG VA
34



c. HOAC
d. VA

5. Chon cau trd 101 diing dua trén so d6 PLC trén Hinh 2-36
va sd db bac thang trén Hinh 2-37.

(S0 d6 PLC trén Hinh 2-36 ap dung cho cdc cau hoi 5 - 8),

Y 52 S3
PLC
Hinh 2-36
B3 vinh bao BDén
s s2 dlam
F Ty — ATy
III;I'H_J
Zlirm hgt
g {OUT}
Hinh 2-37

Bdéng cong tde S1 sé tdt dén.

a
b. Khi bé canh bdo hoat dong, den sang,

o

Dong cong tdc 81 va S2, by canh bao sé hoat dong.

d. Dong cong tac 52, bo canh bao sé hoat dong.



6. Chon cau tra léi sai dua vao s¢ d6 béc thang trén Hinh
2-38

36

alarm
LEE
El

¥ —(OUT)

Hinh 2-38

. Khi b& canh bdoe 1a on sé duy tri trang thdi nay cho

dén khi 83 co trang thdi on.

. 81 va S2 thuc hién phép logic XOR ( KHONG HOAC).

Bo canh bdo 14 on khi 52 hoac S2 hoac S3 ¢o6 trang
thai on.

. Bd canh bdo hoat dong khi S1 hodc S2 on, nhung

khéng dong thoi ca hai déu on.

. Chon cau tra 101 ding dua vao s¢ dd bac thang trén Hinh
2-39.

£3

light
Lk

: Al - OUT}
ﬂ

Hinh 2-39

a. Néu cong tac S3 dong, dén sé sang.

b. Khi den sang, sé ti€p tuc sang cho dén khi nhdn S1

hoac S2.
S1 va 52 thue hién phép logie XOR (KHONG HOAC).

. Pén sdng, néu nhan St hoiic S2.



8.

51
i -

I
alarm

9.

10.

Chon cau tra 181 sai dua vao so db bac thang trén Hinh
2-40.

Timur_1 Timar_1

1}{4 —(TiM)
alam
ouTy

Hinh 2-40

a. Khinhin va nha céng téc S1, sé cé thei lugng tré bang
gia tri xdc 1ap thoi chudn truge khi b cdnh bdo hoat
dong.

b. Néu S1 duy tri trang thai on ngay sau khi duge nhén,
tiép diém b thoi chuin thudng mé phdi mic song
song vai vii cong tie do.

c. Khi nhdn va nha cong tde S1, bs canh bdo sé kéu trong
khodng thai gian bang gid tri xac lap thai chudn.

d. Tié€p diém thai chudn thuong déng ngin chin b canh
bdo hoat déng hoac bd thoi chuan duge cdp dién.

Bé PLC duge dung dé diéu khién dén pha. Khi cam hién
¢6 tié€p diém thudng md phat hién sy chuyén dong, dén sé
duge bat sang trong 10 gidy sau d6 tat.

Hay vé so d6 mach PLC va so db logic bac thang van
hanh hé théng néu trén.

B¢ PLC duge dung dé diéu khién truyén déng cua sé xe
hoi. Khi nhan céng tic tam thoi, cda s6 bat ddu mé. Néu
dong cong tdc nay iu hon 01 giay, clia s§ s& mé hoan
toan. Cong tac thy hai van hanh tuong tu dé dong cia s6.

-Cdc cong tac gidi han duge ldp dé phat hién vi tri ciia s6

md hodc dong hoan toan. Hiy vé so dé mach PLC va so
do bac thang van hanh hé théng néu trén.
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38

B PLC dugc dung dé diéu khién hé théng bang tai. Cam
bién véi cong tac thudng mé quan sat cde chi tiét di qua
trén bang tai. Khi ¢o 10 chi tiét di qua, béng tai ding lai,
thanh piston cua cylinder chuyén déng t6i va lui, biang tai
tiép tuc hoat dong cho dén khi cé 10 chi tiét khde di qua.
Hay vé so d6 mach PLC va so db bac thang van hanh hé
thong néu trén.



Clivorng 5
LAP TRINH CHUOI THU TY
Gigi thién
Vé ban chat, hau hét cac thao tic may méc déu la theo chudi
thd ty, do d6 can ¢6 PLC dé chuyén mach cdc ngé ra khong
chi phu.thude vao cdce tin hiéu nhap ma con phu thuge trang
thai hién hanh trong chuéi thi tu. Ngo ra van hanh sai thai

diém sé gay ra su o hodic chan thuong do dé cdn ¢é ky thuat
lap trinh chinh xac.

Chudi ty ddng den gian

Hai cylinder trén Hinh 3-1 hoat dong theo thi tu

A+ B+ A- B-

Cdc cong tac kiéu ludi ga a-, a+, b-, va b+ dugc lip d€ phat
hién cde piston tir tinh héa bé tri bén trong cdc eylinder

nhom. Cac valve diéu khi€n 5 eéng 2 vi tri (5/2 DCV) van
hanh bang cudn solenoid kép.

I l

[}

Al [ Al

S ]

g
g
O_
8

Hinh 3-1
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So db mach PLC duge néu trén Hinh 3-2.

Start Stop a- a b- b+

60 Y 0Y )
Do 0o T o T e s T [z

Hinh 3-2

Tung sy kién trong chudi thi tu déu duge khoi dong khi
hoan tat su kién truge do. Vi dy, khi cong téc a+ déng, sé gdi
tin hiéu két thue sy kién A+ (gidn nd trong cylinder A) va bit
dau B+ (gian né trong cylinder B).

Trén co sd d6, ban c6 thé viét 1an lugt timg dong chuong
trinh.
Slan bl

I {OUTY

a_plus 3
} {QUT)

b_plus
b OUT)

b
I {OUT)

A_mMminys
I

Hinh 3-3



Nhan nut Start chu ky sé& van hanh mét 1an. Ca nut Stop
va eong tic b- déu khéng can thiét.

Duy tri trang thdi on cho nat Start véi relay bén trong va
vdn hanh céng tdc b- sé lam cho chu ky 1ap lai cho d&n khi
nhan nut Stop. Piéu nay duge minh hoa trén Hinh 3-4.

Stan Slop Slan_Enbl
w—4 | HE PR
Stan_Enb|
4 i——l
Sut_Enbkl  b_minuy i
‘I H | —{0uT)
2_plus he)
k <{0UT)
b_plur 2
mamly ——oum)
&, minus vq
} {OUTY

Hinh 3-4

Tat ed duong nhy rat dé& dang, ban hay thir chudi tha tu
dugi day:

A+ B+ B- A-
Stant Stap Stan_Enbl
- I'L ALY)
Ear_Enbi
Mart_Enbl  a_minua bl
HE {our
1_plue ¥3
0t <OuT)
b_plus va
F {OUT)
B_minug ¥
} {OUT)

Hinh 3-5
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Ran dau, logic bac thang dugc thiét lap tuong tu nhu chubi
thu tu tht nhat. Moi thi déu ¢6 vé van hanh kha tot cho dén
bac thang tha ba cla chuong trinh, noi céng tic b+ phai cdp
nang lugng cho cudn solenoid Y4 dé cylinder B quay tro lai.
Tai diem nay, ca hai cvlinder déu vuon ra ngoai tHinh 3-6).

] [=]
al Il lal

L [

MT\ Lﬂ_ﬂ [YET\
@ S @

Hinh 3-6

Cylinder A cing vuon ra ngoai, diéu d6 ¢é nghia la a+
dong, do dé solenoid Y3 dugc cap dién, cylinder B khong thé
quay tré vé. Tinh huéng nay duogc goi la tin hiéu “bi bay”,
dugc dac trung bang ca hai cudn solenoid cia valve diéu khién
solenoid kép dugc cap dién dong thoi, ngan can 14p trinh cée
mach theo cach thite thit tu don gian.

Su hién thue hoa chudi thit wi nay tham chi con kho hon
néu su dung cdc valve diéu khién tra vé biang 1o xo va
solenoid don do cian cé ché do khéa duy tri va ban van chi giai
quyét vdi van dé hai cylinder.

Hién tugng tin hiéu bi bay cdn xay ra trong khi nén va
dién — khi nén, nhiéu phuong phap duge st dung dé vugt qua
van dé nay. Phuong phap théng dung la hé théng da tang,
nhung ciing chi ¢6 ing dung thuc té trong cac hé thong don
gian,
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Phat trién luu dé chiic nang chudi thir ty

Khi cdc chuéi thif tu PLC tré nén phire tap hon vao thap nién
1970, can phai ¢6 phuong phap lap trinh da nang cho phép
tiéu chudn héa cde chuong trinh PLC va gidi quyét cic van dé
thudng xdy ra, chang han hién tuong “bay tin hiéu”.

Nim 1975, co s cua phuong phdp 1ap trinh “Luu dé chue
nang chudi tha ty” bat dau duge thist 1ap.

Dau thap nién 1990, Uy ban Bién — Ky thuat Quéc té
(IEC), thude T¢ chite Tiéu chudn Qudc t& (ISO), cong bé ticu
chuén IEC81131, phdn 3 cia tiéu chuin nay quy dinh cau
true phdn mém PLC lap trinh, ngdn ngif va thuc thi chuong
trinh. Tiéu chudn quy dinh nam phuong phap lap trinh, gém
cd logic bdc thang va luu do chie nang chudi thy ty.

Lap trinh bac thang tré thanh mjt trong cde ngon ngit b
hoa théng dung nhét, chu yéu do tinh tueng tu véi so dé
mach dién, nhung khé xay dung cde chudi thi tu phiic tap.

Luu @6 Chice nang Chudi thit ty (SFC) 1a ngdn ngt dé hoa
rat hiéu qua dé biéu thi cic phan thd ty mie cao clia chuong
trinh diéu khién. Néi chung, cdch ti€p can tot nhat hién nay
la quy hoach chuung trinh st dung SFC sau d6 dién dich vao
~logic bac thang. Phugng cdch nay sé duge s dung dé gidi
quy&t cdc van dé tu déng hoa trong cde phin tiép theo cua
cubn sdach nay.

Lap trinh si duny luw 40 chirc nang chudi thii ty

He¢ thong nay di qua cdc trang thai lién tiép nhau, trong
dé sé& xdy ra cdc su kién,

Céc trang thdi lién két vdi nhau théng qua cac chuyén
tiép, bdc cau ti mot trang thai d&n trang thai ké tidp.
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Hinh 3-7. Luu dé chic nang chudi tha ty
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Vi du 3-1

Khi nhdn nit start, piston trong cylinder trén Hinh 3-8 s&
chay t6i/lui va lip lai cho dén khi nhian nut stop. Khi hé
théng nay dugc cdp dién va sin sang hoat dong, dén xanh Y2
sang, va trong khi cylinder hoat dong, dén dé Y3 sdng.

| ]
E\ =

o e T o J ]
il e [

T2

Trude hét, ban hay thiét lap luu dé chie nang chudi thy ty
(SFC).

Trang thai: S1, 82, va S3 la cac trang thdi 1, 2, va 3. Su
kién hodc cdc sy kién xdy ra trong titng trang thdi duge viét
trong ddu ngodc trong 6 trang thai.

Hinh 3-9

Vi du: 52 (A+)e(red light} nghia la khi trang thdi 2 hoat
dong, piston cta cylinder A lui ra va (dau » c¢6 nghia la va)
déen do sdng.

Chuyén tié€p: Céc chuyén ti€p biéu thi sy thay déi tis
trang thai nay sang trang thai khae. Cdc trang thai dau va
cudi duge biéu thi biing nhan chuyén ti€p. Ngo vao hoic b
thoi chuan kich hoat ché do chuyén tiép duge viét trong ddu
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ngoac dudi tén cua chuyén ti€p. Tén (start)s(step) dudi T1-2
¢6 nghia la nit start d4 dugc nhan nhung chua nhdn nut
stop. Trong logic bac thang, diéu nay cé nghia la “relay kich
hoat khdt déng duge duy tri on”.

81
(wait)s
(green light)
N TI1-2
(start )+(step)
S2
{A+)s(red
light)
T2-3
—— — {at)
53
(A-)*(red
light)
T3-0
——- —_— (a-)

Hinh 3-10. Luu d& SFC hoan chinh,

Khap chuong trinh SFC vao PLC

Mot sd loai PLC 11€p nhan chuong trinh SFC mot cdch true
tiép, nhung ¢ day ban sé& nhap chuong trinh dusi dang logic
bac thang.
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S RI
52 R2
53 R3
TI-2 R4
T2-3 RS
T3-0 R6

Bang 3-1. Danh muyc gan ky hiéu

Sau khi ¢é danh muc gdn ky hiéu, ban ¢6 thé nhap chuong
trinh. Logie bac thang duge sdp xép theo thy tu dudi day:

+ Diéu kién ban dau.
* Chuyén tiép,

* Trang thai.

* Ngbo ra.

* B¢ thai chuan.

* By dém.

bé ro rang va dé hiéu, so dé bac thang duédi day dugc chia
thanh nhiéu phan nhé (c4c Hinh 3-11 dén 3-15). Trong cace
phan chuong trinh nay ban chi can xem xét theo thir tu.

Bieu kién ban dau

Biéu kién ban dau duy nhat dai véi chuang trinh nay la khéa
nut start theo trang thai on bang relay bén trong. Cac relay
c6 s6 nho hau hét duge dung tam tén trang thai va ché do
chuyén ti€p, do do ban ¢6 thé chon R50 cho mue dich nay va
dé ro rang hon ban nén dung tén Start Enbl.
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Slant Stop Stad_Enbl
f {RLY}
Stadt_Enkl

Hinh 3-11
Chuyén tiép
Dé xdy ra ché do chuyén tiép can it nhat la hai didu kién.
Trang thdi tuong Ung phai dugc kich hoat va ngd vao (hoic
bo thai chudn), biéu thi sy kién d6 da hoan tat, phai la on.

Biang 3-2 lict ké cac diéu kién chuyén tiép cho chuang trinh
nay.

Trang thai Diéu kién chuyén tiép Chuyén ti€p
S Start_Enbl relay TI1-2
52 Ngd vio a+ T2-3
S3 Ned vi a- T 3-0
Bang 3.2

Lic nay ban ¢6 thé nhap cac chuyén tiép vao logic bac
thang.

State_1 Suﬂ_iEnbl T_12
y {(RLT)

Stale_2 a_plus T 2.3
I —(RLY)

State 3 &_minus TA 0
—F @D

Hinh 3-12. Cac ché d6 chuyén ti€p
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Trang thai

Trang thdi 1 1a trang thdi ban dau. Ban cin bio dam day la
trang thai hoat dong duy nhit trude khi nhan nit start. Dé
thuc hién diéu do ban sit dung dic tinh la khéng c6 relay néi

nao duge cidp dién khi PLC duge nap nang lugng. Néi cach
kh:ic. "néu relay trang thai 2 1a off va relay trang thai 3 la
off. thi relay trang thai 1 1a on”. Hinh 3-13 minh hoa diéu
niy trén logic bac thang.

Stata_2 Stala_3 State_1
Bt a5

Hinh 3-13. Trang thai ban dau

Cdc eheé do chuyén tiép nhap va xuat tuong dng sé chuyén
mach cic trang thai con lai theo on hoace off, Cac relay Lhuyen
Li€p thuong chi duoc cap nang lugng trong thoi gian di ngén

dé trung thai dav tri on. Hinh 3-14 minh hoa logic bae thdng
cho cdce trang thai 2 va 3.

T_1.2 T2 3 . Shate 2
('i{7 . bate_

| Slaie_3
| 4 ALY

Hinh 3-14. Cac trang thai 2 va 3

Ngd ra

Timg ngd ra duge chuyén mach on trong su6t trang thai hodc

cde trang thdi tuong (ng. Diéu nay duge minh hoa trén Hinh
3-15

Dueng nhu togic bac thung la qua du déi véi chuong trinh
don gian, tuy nhién nhiéu dong cua phan mém van con trang,
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khi nhiém vy lap trinh tré nén phie tap hon, tdc dung cua
lap trinh theo tuw d6 chife nang thd tu sé tré nén ro rang hon.

Stala_1 Graen_ligh
t {OUT)
State_2 Red_Ligm
4k (OuT)
Slate_3
-—LH——]
State_37 Y1
! ouT)
Hinh 3-15 Cac ngo ra.
Vidu 3-2

Ban hay thi sit dung phuong phap ST°C dé¢ thuc thi chudi
thir tuy

A+ B+ A- B-

Luu do SF dugc néu trén Hinh 3-18 va danh mue gan ky
hiéu duge néu trong Bang 3-3.

O

=0
1 |

T\‘. ‘,Jflzm T\r | [k
0 o S

et

A
ii=

Hinh 3-16



Start Stop a- a b- b+

2\ Eho\' <>\'ﬂ<>\' <>\l

Exi Jlxe Do [xe JTxs T Txe

Hinh 3-17
Si R
52 R2
53 R3
S4 R4
S5 RS
TI-2 R6
T2-3 R7
T3-4 R¥
T4-5 RY
T5-0 R

Bang 3-3



S0
(A+}

S3
(B+)

S4
(B-)

S5
(A-)

Hinh 3-18

T1-2
(start)+(step)

T2-3
(at)

T3-4
(b+)

T4-5
(b-)

T5-0
{a-)




Ban ¢6 thé nhép logic bac thang, nhung c¢in theo ding

tha ty
« Diéu kién ban diu
¢ Chuyén Liép,
¢ Trang thai.
¢ Ngo ra.
¢ Théi chuan.
¢+ Bd dém.

fiéu kién ban dau

Stan Slop Start_Enbl
: | w1 L
Slant_Enkl
Hinh 3-19
-t i
Chuyeén tiép
State_1  Stat_Enb| T_1.2
[ I r!-lr ‘“LY)
State 2 ;Tprw Tz 3
A @0
State_3 b_plur T3 4
: RLY)
State_4 b_minus T4_5
— —(ALN
State 5 a_minys T5_0
— @D
Hinh 3-20



Trang thai

Stale 2 Slate 3 State 4 Slate 5
e ¥ s ¥

State_1
At AT AT AT {RLY)
T_ 12 T2P3 State_2
— Ut (RLYY
State_2 I
T2_3 TI_4 Stale_3
R RN
Slate_3
S \J
T3 4 T4 5 Sirte_4
- Y <ALy
Stals_4
148 ™50 State 5
4 F——4F 1Y)
State_5
- |J
Hinh 3-21
Stata_2 Aal
» 1 {OUT)
Stals_3 b
b (ouT)
State_4 Y4
b (ouT)
State 5 Y2
I (ouT)
Hinh 3-22

LA
e



Chinh sifa chuong trinh SFC

Ban hay hinh dung valve diéu khién chidu (DCV) didu khién
evlinder A duge thay bang valve van hanh vdi solenoid va 1o
X0 tra ve 572 DOV,

8¢ do khi nén duge néu trén Hinh 3-23 va so d6 mach
PLC trén Hinh 3-24.

L
A wlll Mm

0-
&

e e e
{xa o s [z JTxs] [xs
v [ [w] [Ga]

b o

Hinh 3-24
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Chuédi tha tu cylinder khottg thay déi, do dé cylinder A
vé&n gidan ra trong trang thai 1 va duy tri diéu nay trong cde
trang thai 2 va 3.

Phan duy nhit can thay déi trong logic bac thang la ngd
ra. Piéu nay duoce néu trén Hinh 2-25.

State_2 ) : Y1
p_...l.{ : ouTy
State 3
o ) .

State_4 :

Slate_3 ) N va
' i (OUT)

State_4 - - . o A
p— — — — (OUT)

"Hinh 2-25

Sif dung b thoi chuan va bd dém trong iap trinh SFC

Trong hai vi .y da néu (3-1 va 3-2).cic ngd vae PLC dugc
dung dé kich hoat ¢hé do chuyén tiép tir trang thdi nay sang
trang thdi ké tiép. Pai khi bé dém hodc b thoi chuan duge
st dung thay cho ngé vao. Vi du, thing chita chat 16ng duge
rét trong 20 gidy hode truc quay 5 vong dé chinh bang tai.

Chung ta sé bat dau véi vi du lién quan dén bo thai chudn,
sit dung phan ciing gidng nhu trong Vi du 3-1.

Vidu 3-3

Cylinder trén Hinh 3-26 gidn no, duy tri trang thai nay
trong 3 giay sau d6 lul lai, Trong khi cylinder nay gian nd,
den do Y3 sang, va khi eylinder i lai, déen xanh Y2 sdng.
Luu dé SF dugce.néu trén Hinh 3-28..

Danh muc gan ky hiéu dvoe néu trong Bang 3-4.
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Hinh 3-26

_~
A4
o
._I
=

Start Stop a- a+
X1 X2 X3 X4
Y1 Y2 Y3

Xanh bad

Hinh 3-27



5%

Hinh 3-28

TO-1
(start )*(step)

(A+)
4 T2-3
{at+)
S3
{(3s)
T3-4
T (1=33)
S4
(A-)
T4-0
T (a-)
Sl R1
52 R2
S3 R3
S R4
T1-2 RS
T2-3 R6
T3-4 R7
T4-0 R¥
Bang 3-4



San Stop Slart_Enbl
I (RLY)
Stan_Ensl
Hinh 3-29
4 -t
Chuyén tiép
State_1  Stard_Enbl T4 2
Ly f {RLY)
State_2 a_plus T2_3
’—'-H HH— RLY)
Gtate_3 Timer_4 T3_4a
} 4| RLY)
Slate_4 a_minus T4 0
} i (RLY)
Hinh 3-30
Trang thai
Stata 2 State 3 State_a State_1
A ——LF ®LY)
T2 T2_P3 State_2
— Ut (RLY)
Stata_2 i
T2 3 T3_4 State_3
-""‘1" I ,}'}; (RLY)
State_3
— i—‘
T3 4 T4_0 State_4
f GF L)
State_q |
Hinh 3-31



Ngo ra

State_2 ™
— | {DUT)
State_3
— wJ
State 1t Green
i QT
State_3 Red
t (OUT)
Hinh 3-32

BO thdi chuan

State_3 Timer 4
} (TIM)

Hinh 3-33

Khi trang thdi 3 hoat déng, bs thoi chuin sé khdi dong
(Hinh 3-33). Khi thai lugng tré tréi qua, tiép diém thudmg ma
ctia bd thoi chudn duge dung dé kich hoat Chuyén tiép 3-4
{Hinh 3-30).

Vidu 3-4

Bang tai chuyén céce can dau rong dé rot dau va déng nap
{Hinh 3-34). Bang tai duge xdc dinh bude theo ba vong quay
¢ua cam trén truc truyén dong (Hinh 3-35).

Viét chuong trinh PLC phéan phéi bang tai theo mgt budc
khi nhan nat start.

Luu dé SF, s¢ d6 PLC va danh muec gan kv hiéu duge néu
dudi day.
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Hinh 3-34

Hinh 3-35

S1
fwiil)
| T1-2
{start)
52
iConveyor
Drive)
S ere— T2-3
Cly

Hinh 3-36. Luu d6 SF
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Cong tic
cum

Y1

A

Hinh 3-37. S¢ dd PLC

B truyén ding
hing i

St RI
$2 R2
TI-2 RS
T4-0 R&

Bang 3-5. Danh myc gan ky hiéu

G2




Chuyén tiép

| state_1 Stant 101
iy —®LH
Stale_2 Counte: ¥ Ti_ D
b— (ALY

Hinh 3-38

Trang thai

Stale_2 Stale_1
¥

4 {RLY)

101 T4 State_2
— | 4 — LY
Slatr_l’
Hinh 3-39
Ngo ra
: State_2 Conv_Drwe
i oumy
Hinh 3-40
BO dém
Cam_Sw Countar_*
F (L TR)
Stast Counted_1
|.- - — {REoh|
Hinh 3-41

Trong trang thai 2, bd truyén dong bang tai duge kich
hoat (Hinh 3-40), déng céng tic cam sé kich hoat bd dé€m. Bo
dém duge xdc Jap lai khi nhdn nat start (Hinh 3-41).
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G4u hdi va bai tap

L83 .54 A

|
| JO 50

o

1.

64

—_ —_— TR
82
— — i(
Hinh 3-42 Hinh 3-43

Valve diéu khién chiéu (DCV) va cylinder trén Hinh 3-42
duoe diéu khién bang PLC véi chuong trinh trén Hinh
3-44. Khi thay valve 5/2 solenoid/lo xo bang valve DCV
solenoid kép va cudn solenoid thi hai, Y2, néi véi ngd ra
Y2 cha PLC, cav nao dudi day 1a dang va trong trang thai
nao cdc ngé ra Y1, Y2 phai ¢é dién?

a. Y1 trong trang thai 1 va 3, Y2 trong trang thai 2,

b. Y1 trong trang thai 1 va 3, Y2 trong trang thai 0 va 2.

¢. Y1 trong trang thai 0, Y2 trong tiang thai 3.

d. Y1 trong trang thdi 1, Y2 trong trang tha) 2.



RL R2 R RO
o {
State 1 State 2 State 3 State D
[
Hinh 3-44

2. Chon cau trd 161 ding dua trén so dé trén Hinh 3-44.
Thi¢u chdt khéa duy tri trang thai 0.
b. Trang thai 0 dugc cap dién tif céc chuyén tiép.

¢. Trang thai 0 sé dugce cap dién khi PLC duge cap dién
lan dau,

d. Trang thdi 0 duge chuy&€n mach on khi t4t c4 cdc trang
thai khde déu on.

3. Chon cau trd 19i sai dua vao s6 d6 trén Hinh 3-45.

Ta

Hinh 3-45

—__ -

a. Cdc trang thdi va cdc chuyén ti€p déu duge bidu thi
trong logic bae thang bing relay bén trong.

b. Cdc trang thai duge duy tri on, ngoai tri trang thai 0.

c. Chuyén ti€p duge kich hoat bing ngo vio hoéc tiép
diém thoi chuin.,

d. TA, TB, va TC déu la ngd vao cua PLC.
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4. Chon cau tra 1&i diing dya vao Hinh 3-46 duge dung dé
diéu khién cylinder thuy luc A trén Hinh 3-47.

a. Ngo vao LS4 kich hoat Chuyén tiép 4-0.

Khong cd ngd ra nao duge chuyén mach on trong trang
thai 3.

c. Relay bén trong 83 dugce dung dé cip dién cho bd thoi
chuan.

d. Khéng cdn ngd vao cho chuyén ti€p 0-1.

P

S1

Start

L4

—_ 1t — 123

Hinh 3-46 53

TR 1=3s

—_ 1 —_— T34

84
{A-)

L83
_— Td-0
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L83 LS4

Balald N
- S

Hinh 3-47

5. Chon cau sai dya trén Hinh 3-48.

Rl

_—
State 1

Hinh 3-48

a. Trang thdi 1 dugc chuyén mach on bing chuyén ti&p
Ti-2 .

b. Trang thai 1 dugc chuyén mach on bang chuyén ti&p
TO-1.

¢. Trang thdi 1 duge duy tri on do cdc chuyén tiép chi
duge cap dién trong théi gian ngsn.

d. Trang thdi 1 dugc chuyén mach off bang chuyén tiép
T1-2 .
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6. Tuy chon nio dudi day xdc dinh chinh xdc ché& dd sai clia
diéu kién bac thang trén Hinh 3-49 d6i véi trang thai 2
trén Hinh 3-507

a.
b.
c.
d.

Trang thdi nay phai duge duy tri on.
Trang thdi 2 la trang thdi mac dinh.
Phai ¢6 ngd ra tuong ing.

Phai gop ngd vao hodc bd thai chudn trong cac diéu
kién.

P4 RS R2

10‘—1 { s} {
Tiarns 1 Trans 2 State 2
2 A0

Hinh 3-49

—
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State 0
AAEEENERAEEEFENAASS Irans 0-1
State 1
trians 2-Q) "
...... cnoemmmvenena] trans [-2
State 2
Hinh 3-50



7. Cron cdu sai dya trén Hinh 3-51.
a. Trang thai 2 hoat dong trong 15 gidy.

b. Khi PLC duge cap dién 14n diu, trang thdi 0 s& hoat
dong.

¢. Khong thé két hgp cac chuyén tiép kich hoat tir ngd
vao va cdc chuyén ti€p duce b thei chudn kich hoat
trong cung mdt chuong trinh.

d. Khi chuyén tiép 3-0 hoat dong, trang thdi 3 chuyén

sang off.
State 0
teERAART RS Trans 0-1
{Start p/b)
State 1
Trans 1-2
_ (Tmr {=3s)
State 2
Trans 2-3
LRI LT RN ] (Tn.lr }S\)
State 3
l Trans 3-0
| {Trr 3=9s)
Hinh 3-51
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8.

9.

70

Chon ciu ding dya trén Hinh 3-52.
a. Ngo vao 1 chi lam cho dén chuyén mach off.
b. Ngé vao 1 chi lam cho déen chuyén mach on.

c. C6 thé khong cé trang thdi mac dinh trong chudi thd
tu nay.

d. Trang thai 1 14an lugt chuyén mach cho dén theo on va
off.

State 0
{light off)
sveearsrawed Lrans 0-1
{inpul 1)
State |
(light on)
Trans 1-0
{input 1)
Hinh 3-52

Can tu dong héa quy trinh khoan hai 16 trong than bd kep
(Hinh 3-53). C4 hai 15 déu nghiéng 45" theo tryc ding.

Khi khoan, bd kep ducce 1dp trén dé g4 xoay (Hinh 3-54).

Hai hinh chiéu dugc néu trén Hinh 3-55. Ting cylinder
khi nén tac dong kép duge van hanh bing valve 5/2 diéu
khién solenoid kép.

Céc cong tdc gi¢i han (hanh trinh) ¢6 tdc dung xdc dinh
hanh trinh tdi va lul cha piston trong cylinder.

Khi nhan nut start, chudi thir ty 1an lugt nhu sau:



Khoan 15 thit nhat

Cylinder I nhéa kep cho do g khoan.

D6 ga quay 90" theo ranh trén cylinder R.
Kep chat do ga (cylinder 1),

Khoan 16 thi hai.

Cylinder [ nhd kep d6 g4 khoan.

Do gd quay nguge 90" (eylinder R).

e A o

Kep chat d6 gd (cylinder I},

Bong co may khoan chay lién tuc trong sudt chudi tha tu.
{a) Hay vé so d6 trang thai/chuyén ti€p Luong dng.

(b) V& s0 d6 mach PLC va gdn cdc ngd vao/ra.

(¢) Vé cdc dong cua logic bac thang dé van hanh hé thong
theo thiét ké.

i 50
( '

Hinh 3-53. IR
Than bd kep. {2 NE

Hinh 3-54.
D6 ga quay.
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Hinh 3-55. Hinh chi€u khoan.

So d6 trén Hinh 3-56 minh hoa mach tiép cian nhanh cho
mui khoan. Khi nhan nut start, ddng co may khoan hoat
déng va dau khoan nhanh chéng tién dén chi tiét gia cong.
Khi cham dén c¢ong tic giéi han (hanh trinh) bl, mai khoan
ti€p tuc quay chim cho d&n khi déong céng tdc giéi han két
thie hanh trinh b2. Mii khoan di 1én vi tri dinh, ddng co
may khoan diung lai. Bom thuy luc ¢6 thé chay lién tuc,

(a) V& sg dd mach PLC cho hé théng nay.
(b) V& so do trang thdi/chuyén ti€p tuong ing.

(c) Vé logic bac thang dé van hanh hé théng theo thiét
k&.
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Hinh 3-56
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gécarm; 4
LUA CHON PHAN NHANH

Gidi thigu

Trong san xudt thue t&, ddi khi cdn phai phdn nhanh cho
chudi thi tur dua trén yéu to quyét dinh. Vi du, néu san pham
la tét, quy trinh sé& chuyén sang nguyén cong k& tiép, néu
khéng dat yéu cau, sdn phidm bi leai bd. Lap trinh luwu d6 SF
cho phép dé dang gidi quyét tinh huéng nay.

O

ng

1.
"-l-—__..
=
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Vi du 4-1

Khi nhan nut Start va cong (gate) déng, cylinder trén
Hinh 4-1 dudi ra trong 3 gidy va lui lai. Néu nhdn nuit start
nhung khdng déng céng, by cdnh bdo sé phdt ra Am thanh
cho dén khi déng cong. Den chu ky hoat déng sdng trong sudt
thoi gian cylinder chua 103 lai.

S d6 PLC va luu d6 SF duge néu trén cdc Hinh 4-2 va 4-3.

Start |IStonI[a- I|a+ l[guard I

KEEE

PLC

wan
I Yl —I i cycle on I I alarm I

Hinh 4-2
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T1-2
{strtegrd
shut)

T2-3
(at)

T3-4
(tmr=35)

T4-0
(a-)

Hinh 4-3

T1-5
(strteged
shut)

T5-0
(grd
shut)

Néu déng cong tac bao vé va nhan nat start, chuyén tiép
1-2 dugc kich hoat va khoi dong chu ky cylinder. Tuy nhién,
néu mé céng tdc bdo vé va nhan nut start, chuyén tiép 1-5 sé
hoat dong va 4m thanh cdnh bdo sé hoat dong cho dén khi
cdng tic bao vé dong.

Danh muc gan cdac ky hi¢u duge néu trong Bang 4-1.
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S RI
S2 R2
S3 R3
54 R4
S5 RS
T1-2 RG
T23 R7
T3-4 R
T4-0 RY
T0O-5 R10
T5-0 RII
Bang 4-1

Ban c6 thé viét logic bac thang.

- - 3
Bieu kién ban dau:

S13_Enbi

Slart Sleop
al; (RLY)

1
i

Slatt_Enbl

Hinh 4-4
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Chuyén tiép:

Staja_1 Start_Enbl Gate_Swich T1_2
= ———— @D
Slate_2 2_plus T2 3

t Ht (AL
Suate 3 Time_ 1 T3_a
i —} a5
State_4 4_minus T4_1

} (RLT

State_1  Stan_Enkl Galx_Swich 715
—F ®

Stala_ 5 Gate_Swich TE_1

; al <RLY)

Hinh 4-5

Trany thaj:

State_2 Saie 3 State 4 State 5 Stale 1
1L LhE 1Ly ELA RLT)
" A1 A1 At AT
T1_7 123 State_2
— ——4F A
State 2
Y23 T3 4 State_3
— 4 AL
Sale 3
4
134 141 State_a
e L e ALY
State_4
— »J
T1.5 TS 4 State_5
—{F——4F @
State_3
—
Hinh 4-6
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Ngd ra:

Stgle_t bl
»—L} <OUT)
State_3
—LH-J
State_2 Tyele_on
1 Il {0UT)
Stae_3
o
State_4
—4
Hlate 5 alamm
b —oumy
Hinh 4-7

BO thoi chuan:

State_3 Timer_1
— i)

Hinh 4-8

Ditu quan trong ¢dn nhé la cdc chudn quyét dinh dé chon
nhdnh nay hay nhanh khéc c6 thé loai trit 1An nhau. Trong
truong hgp nay la trang théi logic cia cong tic bao vé. Day
1 chuén thich hgp do cong tdc nay khong thé déng va md
ddng thai.

Vidu 4-2

Vi du nay ciing st dung ky thuit phan nhanh.

Cac cylinder van hanh theo chubi A+ B+ B- A- lién tuc cho
dén khi nhan nit stop khi cd hai cylinder déu dimg ¢ cusi
chudi thit ty.

Tuy nhién, néu cong tac khéa lién dong duoc kich hoat on,
chuky tro thanh A+, dimg 5 gidy, A-, va ti€p tuc thue thi nhu
trén.
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I:::Il

Y‘IIIF*R*"I
. VAV

Hinh 4-9

(a) V& s¢ d6 mach PLC cho hé théng.
{b) Viét danh muc gan ky hiéu cho hé théng.
{¢) Vé luu A6 SF cho hé théng.
(d) Vé logic bic thang d& van hanh hé thong theo thiét k&.

Giai

(a)

Select Start

Stop l al

al

b0

bi

ISR

PLC

by s

Y1

Y2
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(b)

Sl RI
52 R2
53 R3
S4 R4
S5 R5
S6 R6
57 R7
S8 R¥
T1-2 RY
T2-3 R10
T3-4 Ri1
T4-5 RI12
T3-1 RI13
TI-6 R14
T6-7 R15
T7-8 R16
T8-1 R17
Bang 4-2
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LY
51 —_
Tl-2
i (start)e(stop)(s T
elest)
- S6
(;2+} (A+)
T2-3
-t {al) —
53 87
(B+} 5
seCs)
T3-4
iR (b1) -4
S8
{%‘i) (A~}
T4-5
1 (0)
35 T
(A-)
T5-1
(ab)
Hinh 4-11

Ti-6
{start)=(stepi(s
elect)

T6-7
—. @b

T7-8
— (T=5
secs)

T8-1
— @9



(d)

n“‘ "-A h d“

Stan Biop Start_Enbl

f— AL

Stad_Enbl
Hinh 4-12
Chuyén tigp
State_1 Star_Enb| Salect T1_2
M {3 —
Stale_2 a1 T2 3
— —(RLY)
Slate_3 b1 Ti 4
—H ——{— —RLH
Slate_3 ] T4 5
F 4+ (RLY)
Stale_5 E. T5_1
I —tf i —®LD
State % Slad Enbl  Salect T8
} xﬂ il —(RLY)
State_@ a1 Ta_?
F (FLY)
Slate T Timar_1 T7 8
% (L)
Stale_g a0 TB_1
— (ALY
Hinh 4-13



Trang thai

Stale 2 State 3 Slate_d State 5 Stata B tata 7 Stale 8 Stata_1
[ l‘l :r l‘l :’. I‘I :f !‘l :f I'J ;’ b l‘l ;J" [.l h R‘L;;
bl T T AT A&T Eal AT T
T 2 L Slale_2
—F >3 LY
Slate_ 2
T2 3 T3_4 Stala_3
'I[' Ll ? J—— RLT)
JEVER
i
T2 4 T4 5 Slate_d
l‘l’? {RL"S
‘rap1 Slate_4
r},[ - {RLYY
T8 Ta_7 Slate_B
T ——4F LY
Slate B
TO_7 Tr 9 State_T
»—HF 5k R
ST
— }—-J
17 8 's;‘ State_B
¥ H RLN)
State _8

Hinh 4-14
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Ngo ra

State _2
=

State_3

Y1
——{0uUT)

®_ Y2
4} —~OUuT)

Hinh 4-15

Théi chuan

State_7 Timar_4
F — (TN

Hinh 4-16

Vidu 4-3

Bay la vi du tuong dsi phitc tap vé quy trinh st dung phan
nhdnh ¢6 chon lge. Loi gidi c6 tinh truc tiép, st dung phuong
phép lap trinh SFC,

Quy trinh xit 1y chdt léng duge néu trén Hinh 4-17. Thung
chita duge bom chit léng tir bom A cho dén khi dat dén cong
tde mic chat long cao, sau d6 bé sung thém mat lugng nhé
chat 16ng bang cdch chay bom B trong 10 gidy. Khuay va cap
nhiét cho hon hgp dén 60°C truée khi rét chat long ra ngoai
theo yéu cau.

Luu dd SF duge néu trén Hinh 4-18

Ban hay xem xét cic nhanh ciia chuong trinh.

Trudc hét, ban hiy khao sit trugng hep khi nhan nait
start thang hoan toan réng. Céng tic mic thdp (LL) dang
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md, T1-2 duge kich hoat va Trang thai 2 hoat dong. Trong
sudt trang thai nay Bom A bom chit 16ng vao thang.

Khi mic chat 16ng dat dén coéng tic mic cao fHL), Trang
thdi 3 hoat dong va Bom B chay trong 10 gidy.

Khi hét 10 giay, dung lugng trong thung sin sang dé
khudy tron va nung néng; diéu nay xdy ra trong Trang thai 4.

Khi dat dén 60°C, hé thong chuyén sang Trang thai 5,
ngd ra khong duge cdp dién.

Khi Bom C duge chuyén mach on (biang tay) Trang thai 6
hoat dong. Néu toan b chat 16ng trong thung duge xa hét ra
ngoai bing Bom C, Trang thai 1 duge chuyén mach on dé tai
khdi dong chu ky. Nhung néu Bom C chuyén mach off trong
khi van con chat long trong thung, Trang thii 5 sé hoat dong.

Kha nang khdc sé xay ra, néu trong Trang thai 5 nhiét dé
ctia hén hop gidam xudng 50°C, Trang thai 4 hoat dong, hén
hdp dugce cap nhiét va khudy cho dén khi dat dén 60°C.

Bom bd sung B

Miy khudy

( g

Mitc cao | } ] Bom vio A

Bo cip nhiét %
Miic thip [ ( a
'

l Bom ra C I

Hinh 4-17
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S
& (wait) T1-2
(start enabled
— & LL off)
S2
(pump A)
T2-3
(HL on)
T1-5 53
(start (pump B
enabled & = =}~ 10sec)
LLon) T3-4
| t  (tmr=10s)
5S4
T6.1 (heater &
(LLoffy ~~ stirrer) T4-s
o [ | a=sro
SR B I
TS-6 (wait)
(start pump
c) “la___ e LA\
S6
(pump C)
T6-5
! (LL on)
Hinh 4-18

Chuyén tiep con lai cdn xem xét 1a T1-5. Didu nay xdy ra
néu con chét 1éng trong thung khi khdi déng hé théng. Khi
relay kich hoat khéi dong duge ¢dp ning lugng, trang thai 5
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hoat dong ti€p sau trang thdi 4 néu nhiét dd chait 16ng dudi
50"C hoac tiép sau trang thdi 6 néu chat 1ong di néng dé
bom C hoat djng.

So dé PLC dugce néu trén Hinh 4-19 va danh muc gan cdc
ky hiéu trong Bang 4-3.

S1 R1
52 R2
S3 R3
5S4 R4
55 RS
56 R6
TI-2 R7
T2-3 R3
T3-4 RS
T4-5 RI10
T5-6 R1!
T6-1 R12
T1-5 RI13
T5-4 R14
T6-5 RI5
Bang 4-3
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fThermostat 2

- o "
Cdng tie xa

£zl ] Ealuma e l] B
1199 99

PLC

T PP DL
[Bom A | [ Bam B ][ Bom ¢ . xnugy) [Bo nung]

Hinh 4-19

Luu d6 SF 1a cong cu tot cho nha lap trinh PLC.
Biéu Kién ban dau

Start Stop Slart_Enbi
— —{(RL)
Slad_Entl

Hinh 4-20
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Chuyén tiép

LL

Stain_1 Stat_Enbl . T4 2
o i RS
Stale_2 HL T1_2

% 41 @D

State_3 Timer_1 T3_4
it @

State_d4 ThermEldey 1a_5

F (RLY)

State 8 SPmpC T5_6

¥ i I RLY)

SHala B uw Te_1

M ———4F @
Slate_1 S!iﬂnEan s T1_ 5
_'q :' o l: : {RLY)
Stale_5  ThamSodey T3 4

" !

: Y &L

Slata_8 L T4 S

! Il
r sk {RLY)
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Trang thai

Shate_2 State_3 Stale_4 State 3 State & State_1
» fTpa s 1]k LA ¥ {RLY)
» A1 AT AT &1 1
T1 2 T 3 Stale_2
1 ®5
Siata_2?
— »—l
T2 3 T 4 Stale_3
] YF (L
State 3
—y FJ
T3T4 quﬁ Stale_a
L} B o (RLY)
T5_ 4
L
Etaie_9
.—l-i k—.._]
T4.6 =8 18 4 State_5
i ®
11 5
-
16_5
|
Siate 5
_l.| 1_._...
TS5 6 Ta_4 18,3 Slate_0
| | 4F——f F)
State_8
Hinh 4-22

C6 hai nhanh di vao Trang thdi 4 trén luvu d6 SF nhung
moi lan chi ¢6 thé ré vao mot nhanh. Néi cach khée, Trang
thdi 4 c6 thé duge kich hoat biang T3-4 hosic T5-4, va chuyén
mach off bang T4-5. Tuong ty, Trang thadi 5 ¢6 thé duge
chuyén mach on biing mét trong ba chuyén tiép T4-5, T1-5,
hoac T6-5, va chuyén mach off bing T5-6 hoidc T5-4. N&u cén,
ban hay xem lai phdn "Ngé xudt va khéa lién dong” trong
Chuong 2.
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Ngo ra

|
'
3
g

State_2
L

Fump_A

f

State_3

—HF

{OUT)

Pump_B
ouTY

Slate_B
[N

Fump_{
ouTy

L

State_d
L

Stirer

r

State_4

—H !

{OUT)

Heatar
auTy

Staia_3
|

Timai_1

T
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Hinh 4-23
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Cau hai va bai tap

L. Tay chon nao xdc dinh 16i d6i vdi diéu kién bae thang
duge néu trén Hinh 4-24 diing cho trang thai 2 cua so dé
trang thdi/chuyén tiép trén Hinh 4-25.

a. Can phai cé ngé ra.
b. Trang thai 2 1a trang thai mic dinh.
Trang thdi 2 phai duge duy tri on.

d. Phai c6 ngé vao hodc bo d&€m trong cac didu kién.

R4 RS RZ

10—/} al
Traw 1 Trans 2 Stats 2
-2 -4

Hinh 4-24

—

State 0

Trans 0-1

State |
Trans 2-0 vasd

------------------- Trans 1-2

State 2

Hinh 4-25



2. So db bac thang trén Hinh 4-27 1la mét phan cida chuong
trinh chudi thi ty trén Hinh 4-26.

F e
S0
) |...... . TO-1
TO-2 3!
v b veas TI-2
52
vessensrinn T2-0

Hinh 4-26
RS R3 RE RU
st {
Trars 2 | Trans O Trams O State O
-0 -1 -2
RO
State O
Hinh 4-27

Chon ciu tra 161 dung.

a. Khong can tiép di€m trang thai ¢ bén trdi va ca ¢ bén
phai.

b. Trang thdi 0 1a trang thai mae dinh, do d6 khdng can
chuyén biét theo ché& d chuyén tiép.

¢. Chuyén tiép 2-0 phai la tiép diém n/c (thuong déng)
khong phai la n/o (thuong ma).
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d. Cadc tiép diém cia chuyén ti€p 0-1 va 0-2 phai mic
song song, khong méc ndi tiép nhu trén Hinh.

3. Chon cdu ding vé so d6 trang thai/chuyén ti&p duge néu
trén Hinh 4-28.

h

SO

tevemmasans TO-1
{input X2)
TO-2 ceden S1
(input X1)

........... TI-2

S2
sAANENsANAY TQ—(}

Hinh 4-28

a. Chuyén ti€p 0-2 1a khéng can thiét, do trang thai 0 la
trang thdi mic dinh.

b. Khéng thé bo qua trang thai trong nhdanh chon lua.

¢. Trang thai 2 khong thé hoat dong, do cé6 hai nhanh
vao nhung chi ¢6 mot nhanh ra.
d. Cdc diéu kién ngd vao d8i véi chuyén tiép 0-1 va 0-2
phai loai trir lan nhau.
4. So do bac thang trén Hinh 4-30 la mét phén cia chuong

trinh d6i v6i so d6 trang thai/chuyén ti&p trén Hinh 4-29.
Hay chon cau tra 191 ding.
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 m—

State
Trans (-1
Trans 1-0 peariizatEmrtettt Y (input X1
(nput X2) e
State |
State ewssvend Trans 1-t
] I {input X2)
Hinh 4-29
L) Xl R3
o) | | { 1
state 0 Tnput 1 leanso
Rl ¥ E3
i+ ot - { M
stata 1 |Input 2 Trans 0
-1
142 R5
St L
Irput 2 Tlransl
Ri 7O
1007} { —
state 1 state 0
P3 R4 RS Rl
2 =7/t { H
Tras G (Tram 1 Trans 1 state 1
-1 £t -1
RS
._f
Trans 1
-1
Rl
_1
state 1
Hinh 4-30

a. Tiép diém ngd vao 1 phai la n/c (thuong déng) trén
dong thi nhat eva logic bae thang.

b. Chuyén tiép 0 la chuyén tié€p mic dinh.

¢. Trang thai 1 khong thé 1a diéu kién riéng cho hai

chuyén tié€p nhu duge néu trén so d6 bac thang.
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d. Logic bac thang d&i véi trang thai 1 cho thay khong
thé cé chuyén tiép ra va trg lai trang thai nay.

5. Chon cdu sai dua vao so db trén Hinh 4-31.

4

State ¢
LR LTI RNET] Triln.‘; U'I
(Start p/h)
State |
Trans 1-2
o (Tmr 1=3s)
State 2
Trans 2-3
(ER LI L RRNY] (,.l‘rrlr 2=15}‘}
State 3
l!!lll.-llll TranS 3_0
' (Tmr 3=0s3
Hinh 4-31

a. Khi PLC duge cdp dién lin dau, trang thai 0 sé hoat
dong.

b. Trang thdi 2 hoat dang trong 15 giay.

c. Khi chuyén tiép 3-0 hoat dong, trang thai 3 duge
chuyén mach off,

d. Khong thé két hep cde chuyén ti€p duge kich hoat
bing ngd vao va cdc chuyén tiép duge kich hoat bang
bé thoi chudn trong cing mét chuong trinh.
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6. Chon céu sai dya trén Hinh 4-32.

a. Khi hop duge dé day, trang thdi 7 hoat ddng.

b. Khi chi tiét duge dua vao hop, chuyén ti€p 6-5 hoat
ddng bat ké hop diy hay chua day.

c. Cactrang thai6 va 7 khong thé dong thoi hoat ddng.

d. Céc chuyén ti€p 5-7 va 5-6 khong loai trif lan nhau.

from start of
sequence

[—
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State 5
(wait)

Trans 5-7 Trans 5-6
(input: box (inpu-ben
ﬁm) EERRTITENIN Y] 3 sAMEQaddINENS RN IREAR m)

]
State7 State 6
(transport @idpatto | | | Trans65
full box) box) (part added
l in box)
o
rerrainder
of sequence
Hinh 4-32



7. Chon cau ding dua trén Hinh 4-33.

trans 0-3
(ippu e)
Sate 0 '(‘“Pilta)
ans 0.1 4.4 : trans 04
(I‘muta) Frownvuiarntanss (- : )
state 1 state 4 (start)
(o ) (okp 4)
trans 1-2
‘ B i T SO J....{ trans4s
(input b} S
state 2 state 5
(ob D (okp 5)
m32'3 raduenanney I"_-.-“.. s m55_3
(input ¢} [ input 9
state 3
(h3
Hinh 4-33

a. Khi trang thdi 0 hoat dong, ngdé vao a la off va ngb vao
khdi dong la on, trang thdi 4 hoat dong.

b. Khi trang thai 0 hoat déng, ngd vao e 1a on va ngd vao
a 12 off, trang thdi 3 hoat déng.

Trang thdi 3 duge nhap tryc ti€p tir trang thai 4.
d. Co hai chuyén ti€p huéng dén trang th4i 3.
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8. Chudi thu tu xdc lap den tin hiéu giao théng duge diéu
khién bang PLC, bao gom do, dé va vang, xanh, vang.
Hay chon cdu sai theo chuong trinh.

a.

Céc chuyén ti€p il trang th4i nay sang trang thai ké
ti€p dugc kich hoat bang bj thoi chuan.

Can ¢6 nhanh lua chon cho phdn dé va vang cia chudi
tha tu.

Céac dén 1a ngé ra cua PLC.

Hai ngd ra s& chuyén mach on trong trang thai do va
vang.

9. Chon céu ding dua theo sg do trén Hinh 4-34.

100

state 0
(ight off)
trans(-1
IEprdiadRREN (inpm 1)
state |
{light on)
trans1-0
UUUUUUU [T TY (input 1)
Hinh 4-34

(6 thé khong c6 trang thdi mic dinh trong chudi thd
tu nay.

Ngd vao 1 chi chuyén mach cho den theo ché& d¢ on.
Ngo vao 1 chi chuyén mach cho dén theo ché€ d6 off.

Ngé vao 1 1an lugt chuyé€n mach cho dén theo on va off.,



10.Chon cdu sai dua theo so dd trén Hinh 4-35.

11.

state O
trans 0-1
IR L LI RENRITIRRNNTYY ] (m)
trans 2-0 stie 1
input a-y{ci=l
(input 2y (c1=10) —
(AR ILIRRRETY NEERTIT] (mputa+)
state 2
frans 2-1
=t (nput a-r(cl<i0)
Hinh 4-35

a. Néu PLC d€m dudi 10, trang thai 0 luén ludn tip sau
trang thai 2.

b. Néu PLC dém dudi 10, trang thdi 1 ludn ludn tigp sau

trang thai 2,
Can c6 diéu kién trong hé thong dé xde 1ap lai bo dém.

d. Gid tri cua bd dém la y&u té quyét dinh giita chuyén
tiép 2-0 va 2-1,

S¢ do trén Hinh 4-36 1a cum kep chit va khoan cédc chi
tiét. Khi nhan nit start, chi tiét duge kep chit, khoan, va
thdo chi tiét.

Né&u nhan nut stop, ca hai cylinder tr¢ vé vi tri ban diu va
déong co mdy khoan dirng lai.

(a) Hay vé so d6 mach PLC cho hé théng.
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(b) V& so d6 trang thai/chuyén ti&p cho chudi thd tu.

(c) Vé cac dong logic biac thang d€ van hanh hé thong
theo thiét ké.

. ,, N B -
h chuyén khoan 1én hodexudng

Bing cd

:

é Y2 —7 Ls4 o |jStart

St =i —

T Chi i€t gia ¢dn

g

Y3
Hinh 4-36
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Chusng 5
NHANH SONG SONG

Gidi thigu

b6i khi trong hé thong chudi thd ty cdn thue hién déng thii
mot sé nguyén cang. Piéu nay cho phép tigt kiem thai gian
trong ting chu ky. Ky thuat luu dé SF tao nhanh song song
cho phép mét sd trang thai hoat déng cing mot luc, do d6 cdc
su kién nay co thé xdy ra song song véi nhau.

Nhanh song song va lwiu dd SF

Hinh 5-1 minh hoa luu d6 SF véi nhanh song song. Pé ro
rang va dé hidu, c6 thé tam thai bé qua cde ngd vao va ra.
Phan song song cua chudi thit tu duge bigu thi bing hai dong
phia dudi S1, duéi S4 va S6.

Chuyén Li€p T1-(2,5) nap dién déng thoi cho cac trang
thai 2 va 5, 2zau d6 cde nhdnh 2, 3, 4, va 5, 6 thuc thi mot cich
doc lap véi nhau. Phan song song cua chuong trinh chi két
thac khi hoan tat ¢4 hai nhanh. Dé giai quyét diéu nay, cée
trang thdi cudi trong phan song song (S4 va S6) 1a c4c trang
thai cho, tuong tu trang thai 1, trang thdi ban dau. Khi ca
hai trang thdi cho déu hoat dong, T(4,6)-1 xay ra va chubi
thi tu tré lai trang thai S1.
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—
S1
_________ T1-(2,5)
) E— 1
| |
S2 S5
- _ T23 - ___ T5-6
(wait)
| ___ T34
54
{wait)
_________ T(4,6)-1
Hinh 5-1
Vi du 5-1

Khi nhdn nut start, cylinder A trén Hinh 5-2 giin ra va co
lai mot 1an. Pong thai true dong cd quay 5 vong, mdi vong
duge cam bién qua cong tic LS1.

(a) Vé so do mach PLC cho hé thdng.
(b) Ve so do trang thai/chuyén tigp cho chudi thy tu.
(¢) Viét danh muc gdn ky hiéu.

fd) Ve logic bae thang dé van hanh hé thing theo thidt
ké.
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Yl )%
boing cu D
LS
Hinh 5-2
Giai
{a)
Staﬂ Stop a- a+ l LS1

-\ Ef e\ o\ O\

PLC

|

wa

Yl

Bong ca

Hinh 5-3
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{b)

st
T1-(2,%)
I— ---------- (start
enable)
S2 85
{A+) (mator on)
T2-3 T5.6
_____ (a+) - = === (count=5)
53
(A-) 56
{wait)
T3-4
----- (@)
54
(wait)
T(4,6)-1
------ S4-56
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{c)

51 RI
52 R2
S3 R3
54 R4
S5 RS
56 R6
T1-(2,5) R7
T2-3 R¥
T3-4 R9
T5-6 R10
T(4,6)-1 RII
Start Enhl R50
Bang 5-1

(d)
Bieu kién ban 2au

Start Slep Slad_Enbl
¢ | 41 —m
Stat_Enbl

Hinh 5-5

Chuyén tiép

Chu y, diéu kién dé Ti4.6)-1 duge cdp nang lugng 1a cdc trang
thdi 4 va 6 dong thai chuyén mach on.

107



State_1 Slll‘_tEnbl T™_2.5

h 5
t al; {ALY)
Staie 2 .n_‘ylu: T _3
k Y | (ALY
State_3 a_minug TI_4
} it {RLT]
Sixte_3 Counter_1 T3 5
w—— g RLT)

Slate_a State_0 T.A.B8_1
t HF ALY)

Trang thai

Hai trang thai (2 va 5) duge T1-(2,5) chuyén mach on, hai

trang thai (4 va 6) dugc T(4,6)-1 chuyén mach off,

State_2 State_3
T LA
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State_1
t Tt {RLY)
Ti_2_a_ z 3 Stale_2
el S4F LY
Staln_2
i »—]
tz_ 3 T 4 Siate 3
—t 1y AL
Stare_3
—1 >—J
73T4 T_ATB_-J Stata_4a
— | =l RLY)
Slate_4
4 |—,
T_2 5_ TS5_8 State_5
IR 2 w0
Stale 5
—-—y »—J
T4 6 148 1 State b
e —f e T (RLY)
State_0 I



Stale_2 ¥
F— —OuT)

State_5 Motar
} (OUT)

Hinh 5-8
Bd dém

Trong khi dong co dang chay, trang thdi 5, by dém tang theo
cong tac LS1. Gid tri bd d€m duge xac 14p lai theo zero khi hé
théng tré vé trang thai 1.

le1 Countar_1

I {CTR)

Slate_1 Counter_1
} {RS ety

Hinh 5-8

Trong vi du keé tié€p, ban sé& thiét k& mach s dung nhédnh
song song va cdi tién bing cach bd sung cde nhanh chon lya.

Vi du 5-3

Nguyén céng khoan va khoét miéng duge thue hién cho
cdc chi tiét trén bang chuyén sit dung cde dao 14p trén hai
cylinder khi nén. Bang chuyén tién theo buc bing cylinder
thit ba. Timg cylinder duge van hanh bing valve didu khién
hudng solenocid kép 5/2. So dd bd tri duge néu trén Hinh 5-10.

Dé don gidn, ¢ day sé khong trinh bay dé g4 kep chat chi
tiet khoan. Phin kep chat s& do ban tu nghién cdu.

Sa d6 mach PLC va luu dé SF dugc néu trén cdc Hinh 5-11
va 5-12. Danh muc gan ky hiéu trong Bang 5-2, ti€p theo 1a
logie bac thang.
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a- a+

Hinh 5-10

LT T LI

Y1 Y2 Y3 Y4 Y5 Y6 Dnll cfsink

Hinh 5-11
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T4-5
(b+)

T5-6
(b-)

Sl
T1-2
I (start)(st
S2
(a+) 723
(at)
83 T3-(4,7)
(A} (a-)
L l |
| |
S4 S7
(B+) (C+)
[ I
S5 S8
(B-) (C-)
S6 89
(wait) {wait)
[ !
T(6,9)-1

T7-8
(ct)

T8-9
(c-)

Hinh 5-12
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S1 Rl
52 R2
83 R3
54 R4
S35 R3
S6 R6
§7 R7
S¥ R3
59 RY
TI-2 RI10
T2-3 RI1
T3-(4.7) RI2
T4-5 R13
T5-6 Ri4
T7-8 R15
TR-9 RI6
T(6.9)-1 R17
Start Enbl R50)
Bang 5-2




Biéu kién ban dau

Start

Stat_Enb|

Stop Start_Enbl
_— ——RLT)

Chuyén tiép

Slate_1

b 4

State 2

State_3

Hinh 5-13
Htant_Enbl T 2
—_— —{(RLY)
a_plus TZ 3

a_minus T3__a7_
i — Gy

Slate_a Z_plus Ta &
() -—-m - Jus
State_5 b_rminus T5 &
» —_— e R’lY
Slale_7 ¢ _plus 17 8
—H —RLH
State_8 ©_Mihus T8 2
e | — - . —— {RLY)
State_ o State_p T &0

— _._\__...—.._.._--.—-_,__‘—"—‘——-——___.____EREY)_

Hinh 5-14
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Trang thai

State 2 State 3

State_4

State 5

Slate & State_7 Hlate_B Etate O State_1
» 1] 13k L L Ty 10 1= T RLT)
» At AT Ed T A1 ELi AT
Tz 123 State_2
—! ] Y ~(RLY)
State_2
Tz_3 T3,_4a_7 Shate_3
|| e Py
State_3
Ta_a.7_ Ta_5 State_a
m—t ] y¥ (L7}
State_4
T4_5 TS 8 Stale 5
——4F *05
State S l
ratu T_OTO___1 State 0
’_‘_'Lil o {ALT)
Slate_8B
T3_47_ I8 Slate_7
T+ | 4F <R
State 7
T7_8 Te_W Stale B
—4 | L ALY
State_8
TGTO 708 1 State_8
; rdi (LY
Stale 9
i
Hinh 5-15
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Ngd ra

State_2 w1
»—i ———(0UT)
State_3J hrs
ok —{OUT)
Stale_a 3
{OUT)
State_S Y4
[ —(0UT}
Stata_7 hed
} (QUT)
Staie_8 Yo
— —{OUT)
State_4 Entl
—4 ————{0uT)
State 5
State_7 C_sink
,__ll f_ ——(AUT)
Stale_A I

Hinh 5-16
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Vidu 5-3
St dung lai Vi du 5-2 nhung bd sung thém hai cong tic

xdc dinh chi tiét ¢ dudi miii khoan va ¢ dudi miii khoét.
Luu do SF duge néu trén Hinh 5-17.

S1
T1-2
I {start)(sto
S2
(A1) 123
(at)
83 T3-
(A-) (10,11)
]
510 Si1
{wail) {wait) T11-9
T10-6 | ‘ -
(oo | Tig-  TUl- | b (presh)
S4 N ’ 37
{p.u. {(pu. (C+H)

T4-5 (B csk) T7-8
(b+) | l (c+)
S5 S8
(B-) (C-)

T5-6 T8-9
(b-) — — (c-)
S6 9
{wail) (wait)

! |
T(6.9)-1
Hinh 5-17
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Hai trang thdi chd S10 va 811 duge dua vao do chudi thi
tir khong thé dong thai nhap nhanh lya chon va nhanh song
song.

Khi cde trang thai 10 va 11 hoat ddng, sif lva chon nhanh
cho chuong trinh phy thuge vaoe chi tigt & dudi mai khoan hay
0 dudi mii khoét.

S¢ d6 mach PLC véi hai ngd vao bé sung duge néu trén
Hinh 5-18, danh muc gdn ky higu trong Bang 5-3.

start stop a- at b- b+ c- ot

[I[Illlilli

PLC
: Y1 Y2 3 Y4 Ys Y6 Deill  efsink
Hinh 5-18
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51 Rl
S2 R2
53 R3
54 R4
55 RS
56 R6
57 R7
S8 RY
59 R9
510 RI18
S11 R19
TI-2 RIO
T2-3 RI11
T3-(10,11) RI2
T4-5 R13
T5-6 R14
T7-8 RI5
T8-9 R16
T(6.9}-1 R17
T10-4 R20
Ti0-6 R21
TL1-7 R22
TIL-9 R23
Start Enbl R50
Bang 5-3




Plic lue
SU DUNG PHAN MEM TRILOGI

Phan mém Trilogi 1a by mé phéng PLC, ¢6 thé da dang
tai xuong tir http://www.tri-ple.com/trilogi.htm.

Mg ple Program Editor

£ Internet TRILOGI 5.32 (Educational Yersion) - Untitled 771
Flig Edit Coniroller Simutate Clreuit Help

pleer |

lian o PressF1 for contextsensitive Helps i

iy I

N |
-l

|

:_Ji

O by T |

Nhéap mii tén dé hién thi toolbar
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Chon ky hiéu,nhap thuong md (n/o)

Nhap thagh nay dé co6
hop thoai Define Dakel Name

o frEevnpet TRIEGNE 522 (5 deat
Flia . Edil - Controlier -

. ~Hip
o T e T BT LR P i

[ iwws V) b
L] dabes meme i
;1
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Goi ngd vao Start_Button hoic Start Button

ol 5.47 {Edvir atwonal Version) - Lt b

va nhan trg ve

!:l:qlmn




Nt nay xuat hién ndi tiép véi ti€p diém Start Button

[ AT R

| R T I i - T

Nhap 6 bén phai trén toolbar, ban ¢6 thé thay doi
cong tic n/o thanh n/c (thudng dong).
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= Internet TRILOGIE 5.32 (Educational Version)

[stan_Bution Bep_Button Light N
w4t 1 otmp ;
-

1

Lam sang lai Start_Button va chon nit tiép diém
song song.
Goi cong tic light, cong tic nay sé khéa on cho den.

{ Internct TRILOGT 5,72 (Educational Yersion) - Untitled
™, .

3)

R T P R T |
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Nhap menu Simulate va chon Run (All I/O Reset)

o e 10 pesen . ceraes = R
_M hcm wicept Lfp). Crelerd -
hin  Comtinus Bun ino by 1 " m :I
"=Mlu only . : re
CResat ALl I/0w S i i ‘

Cé6 thé thay hai ngd vao va mét ngé ra trén Simulator.
Nhép Start Button dé chuyén mach on cho nit nay.

Sl l.mn!hp‘_llrﬂhn
r—JJ_;u .
-
* Proaramimal i Loois Seldatnr. 436 '“’""“Alm_l
' r—r"“l“'*r““r"“r”*r'“ View | St contior 7 Pauge i
Timer *- Countar Oulput Resel
_: o] :
i
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Ngo ra Light sé chuyén mach on va tiép tuc duy tri on
cho dén khi nhan Stop_Button.

2 trtiesrurk TRADED 5.3 (Tahut atbicirial Werwpan) = Uikl L5000 000 0 T e alalxf
File Ecd Conbolle Simylale Circult Help i t
- iy e
s
{stan_Butien Stop_Bution

i iy
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— |—1

& Programmable Logic Siudalor
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T

L oinpt Timer
Svart Bua
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1
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HIEU SACH NGUYEN TRAI

G161 THIEU BO SACH VE KHOA HQC - KY THUAT

1/ THYC HANH CO XHi TLEN - PHAY - BAO - MAI

2 / THUC HANH K¥ THUAT TIEN

3 / CHE pO CAT GIA CONG CO KHi

4/ 0O GA GIA CONG CO KHi

§ / SUA CHUA BAO TR PONG CO XANG

6 / SUA CHUA BAO TRI BPONG CO DIESEL

7 / MAY TAU VA HE THONG DIEN

8 / 56 TAY CHE TAO MAY

9 7 56 TAY LAP TRINH CNC

10/ THIET KE MACH LAP TRINH PLC

117 DIEU KHIEN LOGIC LAP TRINH PLC

12/ THYC HANH BOM QUAT MAY NEN

13/ THYC HANH KY THUAT HAN - GO

14/ THUC HANH HAN HO QUANG-MIG-TIG

15/ THIET KE LAP RAP ROBOT TU LINH KIEN THONG DUNG
16/ CO 586 NGHIEN CUU SANG TAQ ROBOT

17/ CHE TAO ROBOT DIEU KHIEN TU XA

18/ SUA CHUA BAQ TRi MAY PHOTOCOPY

197 HE THONG THOY LYC TREN MAY CONG NGHIEP
20/ SUA CHUA NANG CAP LAP RAP MAY PC

217 MAY PIEN VA MACH DIEU KHIEN

23/ PLC LAP TRINH UNG DUNG TRONG CONG NGHIEP

Ngi Phat Hanh
CTY TNHH VAN HOA TRI DAN
HIEU SACH NGUYEN TRAI
AA Ng Trdi - P3 - @5 - To.HCM
DT: 9901846 - 8383669 - Fax: 9971765
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LAP TRINH UNG DUNG

Trong Cong Ilglnep
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SO TAY LAP TRINH

Not Phat 0‘4 anh

HIEU SACH NGUYEN TRAI
4A. Ng Trdi - QS - Tp.HCM

PT : 9901846 - Fax :

CTY TNHH
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