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LOI NOI DAU

Trong cong nghiép cong nghiép hod, hién dai hoa dat nudc, c6 thé noi
mot trong nhitng tiéu chi ddnh gid su phat trién kinh t€ cia mdi quéc gia la
muc do tu dong hod qua trinh san xuat trudc hét d6 1a nang suit san xuat va
chat lugng san phdm tao ra. Su phat trién nhanh chéng clia khoa hoc k§y thuat
nhu mdy tinh cong nghé thong tin va nhitng thanh tuu vé 1y thuyét Diéu
khién tu dong da 1am co va hd chg su phét trién twong xiing cua linh vuc tu
dong hoa.

O nudc ta mic dit 1a mot nuée cham phat trién, nhung nhiing nim gan
day ciing véi su doi héi cua san xuét cling nhu su hoi nhap vao nén kinh t€
th€ gidi thi viéc ap dung céc ti€n bd khoa hoc k§ thuat ma dac biét 1a su tu
dong hod cdc qud trinh san xuat da c6 budc phat trién mdi tao ra san pham c6
ham luong chat xdm cao tién tGi mot nén kinh t€ phat trién.

Ngay nay tu dong hod diéu khién cac qud trinh san xuét da di sau vao
tiing ngd ngach, trong tat cd cdc khau ctia qud trinh tao ra san phim. Mot
trong nhitng tng dung ma d6 4n nay thiét k& 1a “ Diéu khién cong nghé
khoan”. Tu dong ho4 diéu khién cong nghé khoan 12 qué trinh tao ra mot 16
thiing trén bé mat vat thé c6 kich thuée va chiéu sau dinh trudc.

Chat luong miii khoan va nang suat lam viéc phu thudc rit nhiéu vao
cong nghé diéu khién. Trong d6 cong nghé diéu khién biang PLC 1a kha nang
t0i uu gon nhe va tu dong hod cao. V€ 1ap trinh PLC thi ¢6 rat nhiéu céch lap
trinh nhung viéc 1ap trinh bang phuong phdp LADER la don gian dé lam

dam bao duoc su chinh xdc vé mat trat tu khoan.
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Trong d6 4n nay em trinh bay theo 3 chuong sau:
Chuong I: Gi6i thiéu cong nghé.

Chuong II: Giéi thiéu vé PLC S7-200.

Chuong III: Thiét k& bo diéu khién cong nghé khoan.
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CHUONGI  GIOI THIEU CONG NGHE

L GIOI THIEU VE MOT SO CAM BIEN VI TRI VA DICH CHUYEN.
1. Cam bién Hall.
1.1 Khai niém.

Cam bién Hall hoat dong dua trén cam ung Hall. Hiéu tng Hall lién hé
gilta dién thé gitra hai dau day dan véi tlr truong. Néu sir dung cam bién Hall
v6i mot nam cham vinh ctru ta c6 thé nhan biét dugc cdc vat nhiém tir.

1.2. Nguyén ly hoat dong.
1.2.1. Cau tao.

* So do.

- - - = = ‘$

v

L]

v
|

el

Chu thich: 1.Nam cham vinh ctru.
2.buong luc tu.

3.Vat nhiém tir.

1.2.2. Hoat dong.
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Trong diéu kién binh thudng khi vat thé nhiém tir sat bén canh thi tir
luc chay qua cam bién Hall s€ giam di 16 rét, khi d6 cam bién xac dinh dugc
vi tri cau vat nhiém tir.

1.3. Pham vi str dung.

* Un diém.
- Gi4 thanh ré
- CAu tao don gian, ré ché tao.
- Hoat dong 6n dinh.

* Nhugc diém.
- Khich thudc 16n.
- Trong diéu kién 1am viéc & nhiét do cao thi do 6n dinh 1am
viéc khong cao.

Bién phdp khic phuc: Sir dung cac chat ban dan ( Silic ) thi ¢6 thé giam
kich thudc, tang do chinh x4c, ting do 6n dinh va c6 thé cdy truc ti€p trén
cam bié€n mot mach khuyéch dai.

1. 4. Ung dung.
* Trong thuc té.
- Duing trong phan loai san pham.
- Dling dé x4c dinh vi tri di chuyén.
- DPuoc st dung nhiéu trong robat.

1. 5. Pac diém riéng va hinh dang méi.
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l ' / stator I
, i
!

1.1:cam bién hall

faceplate2

1.2:cam bién Hall_and OEM_pot
Str dung Hall Effect sensor dé do vi tri.

Tao mo hinh thuc nghi€ém nhu hinh vé dudi, gf’)m co 1 dong co
(loai nao cling dugc), 1 nam cham hinh dia tron (Ring Magnet) nhu trong
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hinh v€, 1 cam bién Hall Effect loai tin hi€u ra tuong tu (néu dung Hall
Effect tin hi¢u ra so thi phai lam md hinh dang khéc)

Ring Magnet

Motor
(

Hall Effect
Sensor

hinh v¢&. 1
Khi dong co quay thi dia nam cham géan cao truc dong co cung quay theo, tir
truong cam bién Hall Effect cam nhan duoc su bién thién nay va tao ra tin
hiéu dién ap dau ra tuong Gng. Thuc t&, quan hé giita tir trudong (input) va
dién ap ra (output) cé dang nhu hinh 2, d6 1a khau khuyéch dai bao hoa. Vi
vay dac tinh phi tuyén nay can tuyén tinh hoa. Cac nha san xuat Hall Effect
s€ gilp ta viéc nay.

Saturation
Null Voltage — 37
1%
°
2
o
(=]
E
©
>
5
-
=
) -
Saturation
e e 2
North Pole South Pole

Input - Magnetic Field (Gauss)
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Trén hinh 3, c¢6 ba duong dac tuyén sau khi dugc tuyén tinh hoa trong
cung tir truong — 640 < B (Gauss) <640.Hinh diang ctia duong tuyén tinh hoa
phu thuoc vao dién 4p cap (Vs) cho vam bién.

Output Voltage

(VOLTS)

Magnetic Field Sensor —Voitage
[10.0

-10.0

320 640
Input Magnetic
Field (GAUSS)

Viét mot chuong trinh thu nhép dit liéu trén VDK Pic. Mach phan
cting c6 thé theo nguyén 1y sau:

LINEAR
OUTPUT
SENSOR

8-BIT

2 A/D

CONVERTER

ENABLE
8.BIT uP WITH ROM LOOKUP
10 TABLE OR TRANSFER
PORT FUNCTION
CALCULATION ROUTINE
T ADDRESS l

Nhu vay v6i méi vi tri cua dong co, ta sé do dugc 1 dién ap xac dinh tir

cam bién. Dién 4p ra ctia cam bién thuong 1a O — 10VDC tuong ting véi géc

quay tir 0- 360° ctia truc dong co. Do d6 bai toan xdc dinh vi tri da dat duoc.

Bui Giang Nam : L6p DCL 201
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2. Cam bién siéu am
2.1. Khai niém:

Cam bién siéu am 12 thiét bi dung dé x4c dinh vi tri ctia cac vat thong
qua song siéu am.

2.2. Nguyén ly hoat dong :

2.2.1. So do.
6 5
P
1
1-B0 bién 4m . 4-Cép dién.
2-D€ nhya tong hop . 5-V6 kim loai.
3-Phan giam am. 6-Vo boc.
A o] N M M s

o I
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2.4. Hinh anh va thong s6 k¥ thuét cia vai cam bién siéu am.

SRF02 — cam bién do ci li tir xa bang séng siéu dm

SRF02 Chi tiét
Diénap - Nguon 5V
Dong - I= 4mA
Tan so - 40KHz
PhamA vi hoat _ 15cm - 6m.
dong
Kha nang h? at_ Piéu khién lién tuc 64 budc
_ dong
Kiéu ket nozi Téc do truy‘é‘n 12C.
5" dwong truyen tuwong ty - connects up to 16 devices to any
uP or UART serial port
Piéu khién ty ) Khong dinh kich c6 hoat dong, tw xit li va hoat dong
dong nhanh
Thoi gian o X o2 sy a2} 2
hoat dong Thoi gian hoi dap,dwa tin hiéu diéu khién
Hé donvi - Do trong hé inch,mm,uS
Trong lugng - 4.6 m
Kich thuoc - 24mm X 20mm x 17mm chiéu cao

CB si€éu am véi ca 2 loai giao di¢n 12C
va ndi tiép thuit toan Autotune méi
thong minh str dung trong pham vi nho,
khong can chu ki dinh c& thém vao do
. nhitng chirc nang méi cho phép quan li
pham vi va phén chia. D& dang két ndi
vo1 USB chu voi module USBI2C. Tu
hoat dong nho cac bus USB
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Hinh anh bén phai hién thi SRF02 két
noi to1 1 module USBI2C. Module
USBI2C c¢06 linh kién roi.

SRFO5 — Cam bién siéu éam

Dién ap - 5V
Dong thap - 4mA

Tan s6 - 40KHz

Pham vi hoat dong - 1 cm —4m
Loai - 1 chén cho triglecho hodc 2 chdn twong thich
“ SRF04
Pau vao kich khoi - 10uS Min. Mikc xung TTL
Xung va ddp - Mikc tin hiéu TTL dwong, bé rong doi xirng
Kich thuéc - 43mm x 20mm x 17mm
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Measuring liquid levels Measuring the amount of slack in
sheel malenials

Paper, board, and slate ele.

2.1 cam bién siéu Am

3. Cam bién do dich chuyén bing song dan hoi.
3.1. Khai niém.

La loai cam bién dua trén nguyén tic phat va thu séng Am nho dé dinh
vi trf va dich chuyén nho tinh to4n thoi gian giita phat va thu.
3.2. Phan loai.
* Cam bién st dung phan tir ap dién.
* Cam bi€n am tu
4. Cam bién quang :
4.1 Khai niém .

Cam bién quang 12 loai cam bién do vi tri va dich chuyén theo phuong
phap quang hoc gébm nguodn phat sang anh sang két hop véi mot dau thu

quang (thuong Ia t€ bao quang dién).
4.2. Phan loai .
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* Cam bién quang phat xa.

* Cam bién quang soi thau.

4.3. Pham vi ung dung :

* Nhan biét vi tri cua chi tiét trong may CNC.

* Cam bién mau san pham héa thyc pham.

* Cam bién Iui dinh vi khoang céch cac vat ddi vai 6 o, dé dam béo an toan.
* Cam bién dinh vi tri truc khuyu, buém ga, chan ga dé nang cao hiéu Sut,
tinh toan luong nhién lidu duge ddt trong dong co dét trong.

* Pém san pham trong day chuyén ...

4.4. Hinh anh va thong s6 ky thuit ciia mdt vai cim bién quang :

1

/ 104
108 10 107 101 \é
\@L}mf '

~—113
J t f 112 115)
109 m : 102 105
I

100

4.1: cam bién quang phat xa

l Through-beam Model l

Retroreflective model

! (with MSR function)
l Diffuse-reflective model

4.2:cam bién quang dién
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Hinh dang thuc t€ bo cam bién lui trong 6t6, loai don gian nhat gom 2
mat do khoang cdch va mot thiét bi hién thi nho bang 2 ngén tay dinh trén
mit tdp — 10, hon nita 12 loai ding caméa bdo Iui bang hinh anh va thong s6

khoang céch hién thi bing guong trong xe.

- o . .
Cam hien lui

f w‘ 03529-00960-B0/CO (Mau
! S bac)
J v‘&‘ﬁl-‘

Cam bién Ui
. (PZ061-06003
g CO)

Hinh anh mot s6 loai cam bién 1ui trén xe hoi Toyota - Nhat

Bui Giang Nam : L6p DCL 201 16



D6 An Tot Nghiép: Truong Pai Hoc Dan Lap Hai Phong

truc khuyu

Mo hinh dong co dbt trong — C6 thé 1ap dit cam bién do gbc quay cua truc khuyu

Cam blén goc Cam bin v tl

dap chin ga baram ga , I3
/ \ Cam biénqvi tri buém ga, cdm bién goc dap chan
Ecudéngcar—oﬂ /I : dicu khién muc nhién li¢u dugc dot trong dong co
' dot trong cua xe hoi
Méto

So dd ciu tao hé théng ETCS-i.
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5. Cam bién dién dung.
5.1. Khai niém.

Cam bién dién dung 12 mot tu dién phang hoac hinh tru c6 mot ban
cuc gan co dinh (ban cuc finh) v mot ban cuc di chuyén (ban cuc dong) lién
két vé6i vat can do khi vat thay déi vi tri kéo theo ban cuc dong dich chuyén
lam thay d6i dién dung ctia tu dién.

5.2. Phan loai.

* Cam bién tu dién don.

* Cam bién tu kép vi sai.
5.3. Pham vi ung dung :

* Po chénh 4p cua hai khéi chét 16ng hay khi.

* Po dich chuyén cua chi tiét may.

* Po 4p sudt trong nudc ...

5.4. Hinh anh va thong sé k¥ thuat cam bién dién dung .

10

14 48 28 pa e
3 26
34
0 40,46 38,21 54 16 24 25 20 18 32

5.1:cam bién tu don

5.2 cam bién quay khong tiép xtic
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5.4:cam bién diéu khién budc dong co

6. Cam bién dién cam.
6.1. Khai ni¢m.
Cam bién dién cdm la nhom cac cam bién lam viéc dua trén nguyén

1y cdm tng dién tur.Vat can do vj tri hodc dich chuyén duoc gén vao mot

Bui Giang Nam : L6p DCL 201 19
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phan tir ciia mach tir gdy nén sy bién thién tir thong qua cudn day.
6.2. Phan loai
6.2.1 Cam bién ty cam .
* Cam bién tu cam co khe tir bién thién.

- Cam bién tu cam don.

- Cam bién tu cam kép lap theo kiéu vi sai.
* Cam bién ty cam c6 15i tir di dong.
6.2.2 Cam bién hd cam.

- Cam bién don c6 khe hé khong khi.

- Cam bién vi sai.

- Bién thé vi sai c¢6 15i tir .

6.3. Hinh anh va thong s6 k¥ thuit mét vai caim bién dién cam.

6.1 :Cam bién tu cam
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6.2 :Cam bién tu cam

6.2:Xu hudng cam bién,bang cong nghé nano
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7. Cam bién hong ngoai :
7.1. Nguyén tic hoat dong :

Cam nhan sy bién d6i nhiét d6 ctia mdi truong dé tao ra tin hiéu dién
tiép tuc xur 1i.
7.2. Pham vi irng dung :
Ung dung rong rii trong thyc té.
- Trong ché tao robot
- Trong diéu hoa nhiét d6 : tng dung Intelligen eye 1a mot cam bién hong
ngoai c6 kha ning do chuyén déng cua nguoi trong phong. Khi khéng cé
chuyén dong, cam bién nay s& tu dong diéu chinh nhiét do bang cach ting
hodc giam 2°C dé tiét kiém 20% ning luong d6i voi ché do 1am lanh va 30%
d6i voi ché do suoi am. Viéc nay ciing sé gilp lam giam ling phi ning

lugng néu nhu ban quén tit diéu hoa.

\ ;- O
9eén bo c3m bién i
e g Cam bien
mat minh bat sang mét théng minh

khi d thay chuyén dong

- Trong ché tao cac thiét bi cam ung hong ngoai : cira ty dong, thang may ...
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Cam bién hdng ngoai

Cam bién héng ngoai & cira tw dong
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IL. GIGI THIEU VE CONG NGHE KHOAN 1 LO HAI GIAI POAN.

May khoan da dugc st dung rong rai trong cac nha may co khi. Bén
canh may moéc khdc nhu may doa, mdy bao giudng mdy tién, may xoc ....
dan dan dugc tu dong hod theo mot day truyén hién dai. Cdc mdy khoan
cung duogc tu dong hoa theo day chuyén nham nang cao ning suit va giam su
nhoc nhin cho cong nhan.

1. So do

\ -
A 1 ....... _— e — e — .. _—

A A
V1
R ¢ V1 6
-?_ ..... — 4 .............. — 10
|
/2 :
|
C v o Y o7 -1- 9
|
3 |
|
|
: 8
D v ]

* A, B,C,D 1a cdc cong tic hanh trinh cam nhan vi tri cta ludi khoan
2. Hoat dong

Khi khoan xuong véi van toc “V1” gap “B” (gap vat liéu) giam toc do
khoan véi van toc “V2”. Xuong gap “C” miii khoan nhac 1én thao phoi

chudn bi cho giai doan khoan thit hai.
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di 1én vé6i van toc V1 gap “A” khoan dao chiéu di xudng véi van toc
“V1” bat ddu véi giai doan thit hai. Di xu6ng gip “C” (gap phoi) bat dau
khoan xuéng véi van téc “V2”. Gap “D” khoan hét mot 16 khoan va duoc
nhac lén v6i van toc “V1”. Di 1én gap “A” thi dung lai két thic qua trinh
khoan.
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CHUONG Il: GIOI THIEU VE PLC

2.1. TONG QUAN VE PLC.
2.1.1. Giéi thiéu vé PLC (Programmable Logic Control) (B$ diéu khién
logic kha trinh)

Hinh thanh tir nhom céc k¥ su hang General Motors nam 1968 véi y
tudng ban dau 1a thiét ké mot bo diéu khién thoa man cac yéu ciu sau:

- Lap trinh dé& dang, ngdn ngit 1ap trinh d& hiéu.

- D& dang stra chira thay thé.

- on dinh trong méi trudng cong nghiép.

- G1a ca canh tranh.

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

toan d6 bang mach so.

‘ ITo. 0 L.l oo . D

Tuong duong mot mach so.
1) () —]
10,1 Q0.0

Nhu vay, v6i chuong trinh diéu khién trong minh, PLC trd thanh bo diéu

khién s6 nho gon, dé thay doi thuat toan va dic biét dé trao doi thong tin voi
mdi truong xung quanh (véi cac PLC khac hodc véi may tinh). Toan bd

chuong trinh diéu khién duoc luu nhé trong bo nhé PLC dudi dang cac khdi
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chuong trinh (khéi OB, FC hodc FB) va thyc hién l3p theo chu ky ciia vong
queét.

Communications
P

Central

Processor

Isolation
Barrier Isolation

Barrier

PROGRAMMABLE

T CONTROLLER e

Hinh 1.1
Pé c6 thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC
phai c6 tinh ndng nhu mdt may tinh, nghia la phai c6 mot bo vi xu ly (CPU),
mot hé diéu hanh, bd nhd dé luu chuong trinh diéu khién, dir liéu va cac
cong vao/ra dé giao tiép véi dbi twong didu khién va trao doi thong tin véi
mdi truong xung quanh. Bén canh d6, nham phuvj vy bai toan diéu khién sb
PLC con can phai c6 thém cac khdi chirc ning dic biét khac nhu bo dém

(Counter), bo dinh thi (Timer)... va nhitng khdi ham chuyén dung.
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Hinh 1.2
Hé thdng diéu khién str dung PLC.

Day do Thi¢t bi 1ap trinh

P& chuong trinh

Phan mém Step7

Thiét bi can
dicu khi¢n

CPU

Module ngo ra

.‘-: .’) ! .
Nguon Module ngo vio

Hinh 1.3: Hé thdng diéu khién dung PLC.

2.1.2. Phan loai.

PLC duoc phan loai theo 2 cach:

- Hang san xuat: Gom cac nhin hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...

- Version:

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

PLC Misubishi ¢6 cac ho: Fx, Fxo, Fxon
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2.1.3. Cac bd diéu khién va pham vi ing dung.
2.1.3.1 Céc bd diéu khién.
Ta c6 cac bd diéu khién: Vi xir ly, PLC va may tinh.
2.1.3.2 Pham vi tng dung.
1. May tinh.
- Dung trong nhiing chuong trinh phitrc tap doi héi do chinh xac cao.
- Co giao di¢n than thién.
- Tbc do xir 1y cao.
- C6 thé luu trit voi dung luong 16n.
2. Vixuly.
- Dung trong nhitng chuong trinh c6 do phtrc tap khong cao (vi chi xtr
ly 8 bit).
- Giao dién khong than thién véi ngudi s dung.
- Téc d6 tinh toan khong cao.
- Khong luu trir hodc luu trir véi dung luong rat it.
3. PLC.
- Do phtc tap va tde do xtr Iy khong cao.
- Giao dién khong than thién voi ngudi st dung.
- Khong luu trir hodc luu trir véi dung luong rat it.
- Mbi truong lam viéc khic nghiét.
2.1.4. Cac linh vue ing dung PLC.
PLC dugc str dung kha rong rai trong cac nganh: Cong nghi¢p, may
cong nghiép, thiét bi y té, 6t6 (xe hoi, can cau)
2.1.5. 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 str dung rat cao, khi chi can thay dbi chuong trinh

(phan mém) diéu khién.
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- Chiém vi tri khong gian nho trong hé thong.

- Nhiéu chirc ning diéu khién.

- Téc d6 cao.

- Cong suét tiéu thu nho.

- Khong can quan tim nhiéu vé van dé lap dat.

- C6 kha nang mo rong s6 luong dau vao/ra khi ndi thém cac khéi vao
/ ra chtirc nang.

- Tao kha nang mo ra cac linh vuc ap dung mai.

- Gia thanh khéng cao.

Chinh nho nhitng uu thé d6, PLC hién nay duoc sir dung rong rii trong
cac hé thong diéu khién ty dong, cho phép ning cao ning suit san xut, chat
luong va su déng nhét san phém, tang hi¢u Sut, giam nang lugng ti€u tdn,
taing mic an toan, tién nghi va thoai mai trong lao dong. Pong thoi cho phép
nang cao tinh thi trudng cua san pham.

2.1.6. Gidi thiéu cac ngon ngir 1ap trinh.

Céc loai PLC néi chung thuong c6 nhidu ngén ngir 1ap trinh nham phuc
vu cac d6i twong sir dung khac nhau. PLC S7-300 ¢6 5 ngén ngit lap trinh co
ban. B¢ la:

- Ngon ngtr “hinh thang”, ky hiéu la LAD (Ladder logic).

Ladder Logic (LAD)
Suitable for users from the slectrical engineering industry, for example

"Green 1 L
"Hey_ 1" "Fey_2" ht"
| | | | o —

Pay 1a ngdn ngir dd hoa thich hop véi nhitng ngudi quen thiét ké mach
logic.
- Ngon ngir “liét ké 1énh”, ky hiéu la STL (Statement list).
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Statement List (STL)
Suitable for users from the world of computer technology, for example.

A "Key_1"
A "Key 2"
= "Green Licht”

Day la dang ngdn ngit 14p trinh thong thudng cua may tinh. Mot chuong
trinh dugc ghép gai nhiéu cau 1énh theo mot thuat toan nhét dinh, mdi 1énh
chiém mot hang va déu co cdu tric chung 1a “tén 1énh” + “toan hang”.

- Ngon ngir “hinh khdi”, ky hiéu 1a FBD (Function Block Diagram).

Function Block Diagram (FED)
Suitable for users from the world of crcuit engineenng, for example.

2 "Green Lig
"K.? L g— ht"

"KC? 3 L

Pay ciing 1 ngdn ngir d6 hoa thich hop véi nhitng ngudi quen thiét ké
mach diéu khién sb.
- Ngbn ngtr GRAPH.

Day 1a ngon ngit 1ap trinh cp cao dang d6 hoa. Cau trac chuong trinh rd
rang, chuong trinh ngan gon. Thich hop cho nguoi trong nganh co khi von

quen v&i gidn do Grafcet cua khi nén.

s3 Steps
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- Ngon ngr High GRAPH.

C-
€

1hung;
e
et .

F aimiem;
0, |
rmOy; .
Moz, .
=mlD;

2.2. CAU TRUC PHAN CUNG PLC HO S7.
2.2.1. Céc tiéu chuan va thong so ky thuat ho S7-200.
Xem phu luc 1

2.2.2. Cac tinh nang caa PLC S7-200.

- Hé thdng diéu khién kiéu Module nhd gon cho cac ung dung trong
pham vi hep.

- C6 nhiéu loai CPU.

- C6 nhiéu Module mé rong.

- C6 thé mo rong dén 7 Module.

- Bus néi tich hop trong Module ¢ mit sau.

- C6 thé nbi mang véi cong giao tiép RS 485 hay Profibus.

- May tinh trung tdm c6 thé truy cap dén cac Module.
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- Khéng quy dinh rinh cam.

- Phan mém diéu khién riéng.

- Tich hgp CPU, 1/0 ngudn cung cap vao mot Module.

- “Micro PLC véi nhiéu chirc ning tich hop.

2.2.3. Cac module cua S7-200.

Output
serminals

Fower
Swoply

Mode selecior swich
STOPR, TERAM_=UN

Fort for expansion
moduies (not with

Py 22%)
Ansog
potentiometer
Programming rout | Outpen for sensors
ineetacs port (PP Tamminals DC 24V 1180 mA
Hinh 2.1
DC2AY OUTPUTS STOP_RUN VRI
OOOOOOOOOOOOOOOOOOIDC\ QRO
Miletn 1 02 03 04 MU0 0007 10 11 O M L 24 TERM 0 1
SIEMENS Osf |Owe | Qe | CQue| o Ql.()l CPU-214
' CORUN | DOl | DL | OQ01| O QLI
gsrop| Omwz2 | Oz | OQ02
Cw3 | Ons | 03
Ows | Oms | OoQns
Cws | Os | OQos
SIMATIC 0 10.6 0 Q0.6
S§7-200 0 10.7 0 Qo7 6EST 214-1AC00
DC, IMOO A1 Q203 Q408 60T 2M 10 1.1 L2 1.3 1.3 1.8]M Le I:UC < r'-:-----------l
Q0000000000000 00 0O ; Céng truyén théng |
Hinh 2.2
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* Tich hop CPU, I/O nguén cung cap vao mot Module, c6 nhiéu loai
CPU: CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214 thdng
dung nhét duoc moé ta trén hinh 2.1

* Cac Module mo rong (EM) (Etrnal Modules)

- Module ngd vao Digital: 24V DC, 120/230V AC

- Module ngb ra Digital: 24V DC, ngat dién tir

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

- Module ngd ra Analog: ap, dong

Panelmounting

Standand rail mounting

S7-200 CPU Module

COMATIC
7.0

— FE

Hinh 2.3

* Module lién lac xur Iy (CP) (Communiation Processor)
Module CP242-2 ¢6 thé ding dé ndi S7-200 lam chu Module giao tiép
AS. Két qua 13, c6 dén 248 phan tir nhi phan duoc diéu khién bang 31

Module giao tiép AS. Gia tang dang ké sd ngd vao va ngd ra caa S7-200.

* Phy kién
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Bus ndi dit liéu (Bus connector)

* Céac deén bao trén CPU.

Céc deén bao trén mat PLC cho phép xac dinh trang thai lam viéc hién
hanh cua PLC:

SF (dén do): Khi sang s& thong bao hé thong PLC bi hong.

RUN (deén xanh): Khi sang s€ thong bdo PLC dang lam viéc va thyc hi¢n
chuong trinh dugc nap vao may.

STOP (dén vang): Khi sang théng bdo PLC dang & ché do dung.
Dung chuong trinh dang thyc hién lai.

Ix.x (dén xanh): Thong bdo trang thai tirc thoi cua cong PLC: Ix.x
(x.x=0.0 - 1.5). dén nay bao hi€u trang thai cua tin hiéu theo gia tri logic cta
cong.

Qy.y (dén xanh): Thong bao trang thai tic thoi cuqr cong ra PLC:
Qy.y(y.y=0.0 - 1.1) dén nay bao hi€u trang thai cta tin hi¢u theo gia tri logic
ctia cong.

* Cong tac chon ché d6 1am viéc ctia CPU:

Cong tic nay c6 3 vi tri: RUN - TERM - STOP, cho phép xac 1ap ché
do lam viéc ctra PLC.

- RUN: Cho phép LPC van hanh theo chuong trinh trong bd nhé. Khi
trong PLC dang & RUN, néu c6 su cb hodc gap 1énh STOP, PLC s¢ roi1 khoi
ché @6 RUN va chuyé sang ché do STOP.

- STOP: Cudng buc CPU dimg chuong trinh dang chay va chuyén
sang ché 46 STOP. O ché d6 STOP, PLC cho phép hiéu chinh lai chuong
trinh hodc nap chuong trinh méi.

- TERM: Cho phép may lap trinh tu quyét dinh ché d6 lam viéc cua
CPU hodgc & ché o RUN hodc STOP.

2.2.4. Gi6i thiéu ciu tao phan cing cac KIT thi nghiém S7-200.
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ghiep

- 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
. Khdi dén LL-16
. Khéi AM-1 Simulator
. Khbi DCV-804 Meter
. Khéi ngudn 24V PS-800
. May tinh.

O 00 3 O W A~ WD

. Cac day ndi véi chdt cam 2 dau
Mo ta hoat dong cuia hé thong

1. Céc 16i vao va 16i ra CPU ciing nhu ciia cac khdi Analog va Digital
dugc ndi ra cac chdt cam.

2. Cac khdi PLC STATION - 1200, BV - 804 va PS - 800 st dung
ngudn 220VAC

3. Khoi RELAY - 16 diing cac RELAY 24VDC

4. Khoi dén LL - 16 dung cac dén 24V

5. Khdi AM - 1 dung cac bién tré 10 kild 6m

Dung cac day ndi c6 chot cim 2 dau va tuy timg bai toan cu thé dé
dau ndi cac 16i vao / ra ciia CPU 214, khdi Analog Em235, khdi Digital
Em222 cung véi cac dén, contact, Relay, bién trd, va khéi chi thi DCV ta ¢o
thé bd tri rat nhiéu bai thuc tap dé lam quen voi cach hoat dong cua mot hé

théng PLC, cling nhu cac 13p trinh cho mot hé PLC.
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Hinh 2.4: Céu hinh vao ra cua S7-200 CPU224 AC/DC/Relay

CPU 224 AC/DC/Relay

(6EST 214-1BD22-0XB0) 120/240 VAC Power
N(-) Ni-) N(-) ]=_
L{#) L{=) L{+)

OOOQHOOOOOOOOOOOOS

|_1L 00 01 02 03 e 2L 0405 06 e 3L 07 10 11|+ N L1 AC|

1M 00 01 02 03 04 03 0607 2™ 10 11 12 13 14 15](M L+ |

LOVVVVVVVVVVVVVODVD
[ ] | [ ]
j;/////((/f//{///JVDCS,W

Power Output

2.2.5. CAu triic bd nhé ciia CPU.

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

- Vung nhé chuong trinh: La vung luu gilt cac 1énh chuong trinh.
Ving nay thudc kiém khong bi mat dit liéu (non - volatile), doc/ghi dugc.

- Vung nhé tham sb: La ving luu gitt cac thong s6 nhu: tir khod, dia
chi tram, cling nhu ving chuong trinh ving tham sé thudc kiéu doc/ghi
duoc.

- Vung nhé dir ligu

Duoc st dung dé trir cac dit liéu cua chuong trinh. béi véi CPU 214,
1KByte dau tién cta ving nhd nay thudc kiéu doc / ghi dugce. Viung dit liéu
13 mot mién nhd dong. N6 c6 thé duge truy cip theo ting bit, timg byte,
timg tir don (word), hodc theo timg tir kép (Double word) va duoc ding dé
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Iuru trit liéu cho céc thudt toan, cac ham truyén thong, lap bang, cac ham dich
chuyén, xoay vong thamh ghi, con trd dia chi...

Vung dir li¢u dugc chia thanh nhitng ving nhé nho véi cac cong dung
khac nhau. Chiing dugc ky hiéu bang chir cai dau tiéng Anh, dic trung cho
cong dung riéng cua ching.

V Variable memory

I Input image resister

@) Ouput image resister

M Internal memory bits

SM  Special memory bits

Tat ca cac mién nay déu c6 thé truy cap theo ting bit, timg byte, ting
tur don, hodc tung tur kép.

Vung dir liéu caa CPU 214

* Mién V (doc/ghi):

7 b 5 4 3 2 | 0
Vo
V4095
* Ving dém cong vao I ( doc/ghi):
7 6 5 4 3 2 1 0
Dx(x=0+7)
Nx(x=0=T7)
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* Ving dém cong ra Q ( doc/ghi):

] b 3 4 3
Qx(x=0=T7)
Qix(x=0=7)

* Vung nhé nd1 M (doc/ghi):

MOx(x=0=7

Milxix=0=7

* Vung nh¢ dac biét ( doc/ghi):

7 6 3 4 3
SMOx(x=0=T7)
SM29x({x=0<7)

Dia chi truy nhép dugc vdi cong thuec:

Truong Pai Hoc Dan Lap Hai Phong

- Truy nhép theo bit: Tén mién (+) dia chi byte (+). (+) chi sd bit.
Vi du: V150.4 chi bit 4 ctua byte 150.
- Truy nhap theo byte: Tén mién (+) B (+) dia chi cua byte trong

mién.

Vi du: VB150 chi byte 150 ctia mién V.
- Truy nhap theo tir: Tén mién (+) W (+) dia chi byte cao cta tir trong

mién

Vi du: VW150 chi tir don gém 2 byte 150 va 151 thudc mién V trong

do byte 150 1a byte cao trong tur.
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15 14 13 12 11 10 9§ 7 5 4 3 2 10

VBI30 (bvte cao) VB151 {byte thip)

- Truy nhép theo tir kép: Tén mién (+) D (+) dia chi cta byte cao cua
tir trong mién.

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

63 3231 16 13 § 7 0

VB130 (byte cao) VBI3l VB132 VBL53 (byte thip)

Tat ca cac byte thudc ving dir liéu déu c6 thé truy nhap duoc bang
con trd. Con tré dugc dinh nghia trong mién V hodc cic thanh ghi AC1,
AC2, AC3. Mdi con tro chi dia chi gom 4 byte (tir kép).

Quy udc dung con trd dé truy nhap nhu sau:

- & dia chi byte (cao): La toan hang lay dia chi ctia byte, tir hoic tir kép.

Vi du:

AC1 = &VB150: Thanh ghi AC1 chira dia chi byte 150 thudc mién V
VD100 = &VWI150: Tt kép VD100 chtra dia chi byte cao (VB150) cua tur
don VW150 AC2 = &VDI150: Thanh ghi AC2 chira dia chi byte cao
(VB150) cua tur kép VD150.

- Con tré: 1a toan hang 1§y ndi dung cua byte, tur, tor kép ma con trd
dang chi vao.

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

* AC1: Lay ndi dung cua byte VB150.

* VD100: Lay noi dung caa tir don VW100.

* AC2: Ly ndi dung cua tir kép VD150

- Vung nhé ddi tuong
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Viung doi tuong dugc st dung dé gitr dir liéu cho céc ddi tuong 1ap
trinh nhu cac gia tri tic thoi, giad trinh dat trude cua bo dém hay Timer. Dt
liéu kiéu d6i tuong bao gém cac thanh ghi cua Timer, bo dém, cac bo 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 dit liéu ddi tuong chi
duoc ghi theo muc dich can str dung dbi tuong do.

Ving nh¢ d6i tuong duoc phan chia nhu sau:

* Time (doc/ghi):

15 0 Bit
TO TO
. T127 T127
*Bo dem (doc/ghi):
15 0 Bit
o C0
C127 C127

* Bo dém cong vao tuong tu (doc/ghi):
15 O
AWO

ATW30

* Bo dém cong ra tuong tu (doc/ghi):

15 0
AQWO

AQW30

* Thanh ghi Accumulator (doc/ghi):
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3l 23 8 0
ACO ( Khéng ¢6 kha ning lam con trd )
ACL
AC2
AC3
* Bo dém tdc do cao (doc/ghi):

3l 23 8 0
HSCO
HS5C1
HS5C

2.3. TAP LENH.
2.3.1. Cac I€nh 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
n Tiép di€m thuwong |n: I Q. M, L, D,
—|/— | déng s& md khi|T.C
n=1

- OUTPUT: Sao chép nodi dung cua bit dau tién trong ngin xép vao bit

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

—

dugec cdp dong

dieu khién

LAD Mo ta TOAN HANG
Cuén diy dau ra |n: L Q. M, L, D,
dudce kich thich khi | T, C

2.3.2. Cac Iénh ghi / xo4 gia tri cho tiép diém
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SET (S)
RESET (R)
Vidu mo ta cac Iénh vaorava S, R:
Q0.0
Sl C D
Q0.1
QC::

o0

2.3.3. Cac Iénh logic dai s6 boolena.

Céc 1énh 1am viéc voi tiép diém theo dai s6 Boolean cho phép tao so
dd diéu khién logic khong c6 nhd.

Trong LAD lénh nay duoc biéu dién thong qua céu tric mach mic ndi
tiép hodc song song cac tiép diém thudng dong hay thuong mo.

Trong STL c6 thé sir dung cac 1énh A (And) va O (Or) cho cac ham
hé hoac cac 1énh AN (And Not) va ON (Or Not) cho cac ham kin. Gia tri

ctia ngan xép thay doi phu thudc vao timg lénh.
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Céc ham logic boolena 1am viéc truc tiép voi tiép diém bao gom:
O (Or), A (And), AN (And Not), ON (Or Not)
Vi du vé viéc thyc hién 1énh A (And), O (Or) va OLD theo LAD:

I0.1 10.2 QL0
I | | s I1.1 QL0
[ o ) (: )
10,0 QLD QL1
- .
C D
10.1 I0.2
| |
|

2.3.4. Timer: TON, TOF, TONR

Timer 14 bo tao thdi gian tré gitra tin hiéu vao va tin hiéu ra nén trong
diéu khién thuong duoc go 1a khau tré. Cac cong viéc diéu khién can nhiéu
chtrc ndng Timer khac nhau. Mot Word (16bit) trong vung dir licu dugc gan
cho mot trong cac Timer.

2.3.4.1. TON: Delay On

/ SIMATIC IEC 1131
e IN: BOOL.: Cho phép timer.
A ook
0 Jin ToN PT: Int: gid tr1 dat cho timer(VW, IW,
F
C g «4PT ???ms
SW, SMW, LW, AIW, T, C, AC...)
S TON T, PT g en .
I Txxx: s6 hi¢u timer

Trong S7- 200 co6 256 timer, ki hiéu tor TO — T255. Cac sb hiéu timer
trong S7- 200 nhu sau:

Bui Giang Nam : L6p DCL 201 44



D6 An Tot Nghiép: Truong Pai Hoc Dan Lap Hai Phong

TONR 1ms 32767 = T0, T64
10ms 32767 = T1-T4, T65-TES
100 ms 32767 s T5-T31, T69-T85
TON, TOF 1ms 32767 s 132, T96
10ms 32767 s T33-T36, T97-T100
100 ms 32767 s T37-T63, T101-T255
Network 1
0.0 137
—-| : N TON
+10-PT 100 ms
Network 2
T37 Q00
oo __ | L] L

10(100ms)=1s

!

Maximum
LN ) | e Tt vale = 1767
T37(currert) :
T37(bit) T [
Qo

2.3.4.2. TOF : Delay Off.

/ SIMATIC  IEC1131 IN: BOOL.: Cho phép timer.
-k— o PT: Int: gia tri dat cho timer(VW, IW,
D
" QW,MW, SW, SMW, LW, AIW, T, C, AC...)
B .
0 qPT 222 ms Txxx: s0 hi€u timer.
S TOF Txxx, PT
T
L
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Network 1
0.0 T33
: N TOF
g —T ] i L1 |
100(10ms) | 80(10me)
current=100 . : :
133 /I
(currert) :
oY | L] IS
Q0D
2.3.4.3. TONR:

v SIMATIC 1EC 1131
Ellee IN: BOOL: Cho phép timer.
| D -

1 . PT: Int: gia tri dat cho timer(VW, IW, QW,MW,
° | SW, SMW, LW, AIW, T, C, AC...)

S | TONR o, PT Txxx: sd hiéu timer.

L
Network 1

0.0 T

|

Network 2

_I T Qo 0)

+1 01

IN

det

TONR

10 ms

Network 3

_||‘1 R1)
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we L —

i BO(IOMS) :  (40(10ms) 100(10ms) =1s

4
sk

100
(Currert)

(Currert)

T
(Currert)

T1 (bit), GOD | 1 [

I0.1(Rese) m

Bai tap tng dung:

ben 1: Q0.1 ben 2: Q0.2 Den 3: Q0.3

Start: 10.0, Stop: 10.1

Viét chuong trinh diéu khién 3 dén theo trinh tu:

Start -> ben 1 sang 1s -> dén 2 sang 1s -> den 3 sdng 1s ->dén 1 va 3
sang 2s -> den 2 sang 2s -> Lap lai.

Stop -> dung chuong trinh.

2.3.5. COUNTER

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

Mot word 16 bit (counter word) dugc Iitu trit trong vung bo nhé div
liéu hé théng ciia PLC dung cho mdi counter. S6 dém duoc chira trong ving
nh¢ dir liéu hé théng duéi dang nhi phan va c6 gia tri trong khoang 0 dén
9909.
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Céc phat biéu dung dé 1ap trinh cho bo dém c6 cac chirc ning sau:

Pém 1én (CU = Counting Up): Tang countér 1én 1. Chirc ning nay
chi duoc thuc hién néu c6 mot tin hidu duong (tir “0” chuyén sang “1”) xay
ra 6 ngd vao CU. Mot khi s6 dém dat dén gid1 han trén 1a 999 thi n6 khong
duoc tang nira.

Pém xudng (CD = Counting Down): Giam counter di 1. Chtic ning
nay chi dugc thuc hién néu c6 sy thay d6i tin hiéu duong (tir “0” sang “17) &
ngd vai CD. Mot khi s6 dém dat dén gidi han dudi 0 thi nd khog con giam
duoc nira.

Dat counter (S = Setting the counter): Counter dugc dit véi gia tri
dugc 1ap trinh ¢ ngd vao PV khi c6 canh 1én (c6 su thay ddi tir mire “0” 1én
mirc “1”) & ngd vao S nay. Chi co su thay doi méi tir “0” xang “1” & ngd
vao S nay méi dit gia tri cho counter mot lan nira.

Pit s6 dém cho Counter (PV = Presetting Value): S6 dém PV 1a mot
word 16 bit & dang BCD. Cac toan hang sau ¢ thé duoc st dung & PV 1a:

Word IW, QW, MW,...

Hing s6: C 0,...,999

Xoa Counter (R = Resetting the counter): Counter dugc dit vé 0 (b
reset) néu & ngd vao R co su thay d6i tin hiéu tir mic “0” 1én mirc “1”. Néu
tin hiéu ¢ ngd vao R 1a “0” thi khong c6 gi anh hudng dén bo dém.

Quét s ctia s6 dém: (CV, CV-BCD): S6 d¢ém hién hanh c6 thé duoc
nap vao thanh ghi tich luy ACCU nhu mdt s6 nhi phan (CV = Counter
Value) hay sb thap phan (CV-BCD). Tir d6 c6 thé chuyén cac s6 dém dén
cac vung toan hang khéc.

Quét nhi phan trang thai tin hiéu cua Counter (Q): ngd ra Q cua
counter c6 thé dugc quét dé ldy tin hiéu ctia nd. Néu Q = “0” thi counter &

zero, néu Q = “1” thi s6 dém & counter 16n hon zero.
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Biéu d6 chuc nang.
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2.3.5.1. Up counter.

¥ SIMATIC

IEC 1131

Cxex

- CU
—R
—{pv

oUMm O

cTU

Ll B2

CTU Cxxx, PV

Mo ta:

]
T
b M

Cxxx: s6 hiéu counter (0 — 255)

CU: kich dém Ién

Bool

R: reset

Bool

PV: gia tri dat cho counter

INT

PV: VW, IW, QW, MW, SMW,......

M&i 1an c6 mdt suon canh 1én & chan CU, gid trj bd dém (1 word)

dugc tang 1én 1. Khi gia tri hién tai 16n hon hoac bﬁng gia tr1 dat PV (Preset

value), ngod ra s& dugc bat 1én ON. Khi chan Reset dugc kich (suon 1én) gid
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tr1 hién tai bg dém va ngo ra duogc trd vé 0. B6 d€m ngung dém khi gia tri b

dém dat gia tri t6i da 12 32767.

0.0 c4s
cCu CTu
oz
R
+44 PV
Metwork 2
Caeg Qoo

Gian do6 xung:

ooy —JTLT1T L T 11

0.2 (reseh) : : ; ‘ : [—]

C48 (currert) 0

C48 (bit) [—]' !

QoD

2.3.5.2. Down counter.

v SIMATIC IEC 1131
—
A Cxox A 1A
b | Cxxx: s0 hiéu counter (0 — 255)
F — LD 14 14
B 1. A A
~ . CD: kich dém xudng
— Bool
? CTD Cxxx,PY
L
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LD: load
Bool

PV: gié tri dat cho counter

INT

PV: VW, IW, QW, MW, SMW,

Mo ta:

Khi chan LD duogc kich (suon 1én) gia tri PV duoc nap cho bd dém.

Mbi khi c6 mot sudon canh 1én & chan CD, gia tri bd dém (1 word) duoc

giam xuéng 1. Khi gia tr1 hién tai ciia bo dém bﬁng 0, ngo ra s€ dugc bat 1én

ON va by dém s& ngung dém.
Metweark 4

0.0

c1

._| Ch
10.1

— LD

CTD

Metwork 2

0.0

H )

Gian do xung:
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. 24 '—|: 2
1

(currert) "J‘ | [ .

o1 (i) — 5

Qo0 | |

2.3.5.3. Up-Down Counter.

= e T R Cxxx: s0 hiéu counter (0 — 255)
L Crox CU: kich dém lén
S -CU CTUD
F —cD Bool
D J 2\, CD: kich dém xuéng
Bool
? CTUD Cxxx, PV
L R: reset
Bool
PV: gia tr1 dat cho counter
INT
PV: VW, IW, QW, MW, SMW, LW,
AIW, AC, T, C, Constant
MO ta:

M3di 1an c6 mot sudn canh 1én & chan CU, gia tr1 bo dém (1 word)
duoc ting 1én 1. Moi lan c6 mot suon canh 1én & chan CD, gia tri b dém

dugc giam xuéng 1. Khi gia tri hién tai 16n hon hoac béng gia tri dat
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PV (Preset value), ngd ra s€é dugc bat 1én ON. Khi chan R duogc kich (suon
1&n) gia tri bd dém va ngd Out dugc tra vé& 0. Gia tri cao nhat cua bd dém 1a

32767 va thap nhat 1a — 32767. Khi gié tri bo dém dat ngudng

Metvwork 1
0.0 Ca2
—| : cu CTUD
0.1
|
cD
|
0.2
l
I R
+d = P
Metwark 2
[ Qo0

Gian do6 xung:

oowy —JL T 1T 1 Tl M1
e 1Pl
0.2 (resst) | 5 5 P : [
5 L
&0 La T
C48 (currert) _© 0
c4a (o i L L

Qoo
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2.4.NGON NGU LAP TRINH STEP7.
2.4.1. Cai dat STEP7.
Céu hinh phéan cing
Pé cai diat STEP7 yéu cau toi thiéu cu 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: Co

- Hé diéu hanh: Windows 95/98/NT

C6 nhiéu phién ban cta bo phan mém gdc cta STEP7 hién co tai
Viét Nam. Pang duoc st dung nhiéu nhat 1a phién ban 4.2 va 5.0. Trong khi
phién ban 4.2 kha pht hop véi nhitng PC ¢ cau hinh trung binh nhung lai
doi hoi phai tuyét dbi co6 ban quyén thi phién ban 5.0, doi héi cAu hinh PC
phai manh téc do cao, c6 thé chay ¢ ché do khong cai ban quyén (¢ mutrc han
ché)

Phan 16n cac dia gbc cua STEP7 déu c6 kha ning ty thuc hién
chuong trinh cai dit (autorun). Bdi vy ta chi can bo dia vao va thuc hién
theo nhimg chi dan. Ta ciing c6 thé chii dong thuc hién cai dit bang cach goi
chuong trinh setup.exe c6 trén dia. Cong viéc cai dit STEP7 ndi chung
khong khac gi nhiéu so véi viée cai dat cac phan mém tmg dung khac nhu
Windows, Office...

Tuy nhién, so vo1 céac phﬁn mém khac thi viéc cai dat STEP7 s& ¢
vai diém khac biét can duoc giai thich rd thém.

- Khai bao mi hiéu san pham: M3 hiéu san pham ludn di kém theo

phan mém STEP7 va in ngay trén dia chta bo cai STEP7. Khi trén man hinh
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hién ra ctra s6 yéu cau cho biét ma hiéu san pham, ta dién day du vao tat ca
cac muc trong 6 ctra s6 d6 thi méi c6 thé tiép tuc cai dit phan mém.

- Pang ky ban quyén: Ban quyén ciia STEP7 nam trén mot dia mém
riéng (thudng c6 mau vang hodc do). Ta c6 thé cai dit ban quyén trong qua
trinh cai dit hay sau khi cai dit phan mém xong thi chay chuwong trinh ddng
ky AuthorsW.exe co trén dia CD cai dit.

- Khai bao thiét bj d6t EPROM: Chuong trinh STEP7 c¢6 kha ning
d6t chwong trinh ing dung 1én th¢ EPROM cho PLC. Néu may tinh cua ta
c6 thiét bi 6t 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 Dnver
{+ No EPROM Driver

£ EFRH Driver for BlE 720, B 740, PE 76

(" EPROM Driver for External Prommer

abthe [Lattechon LPT1: j

Ok Cancel Help

Cai dét thiét bj d6t EPROM

Chon giao dién PC/PLC: Chuong trinh dugc cai dat trén PG/PC dé hd
trg viéc soan thao cau hinh phan cimg ciing nhu chuong trinh cho PLC. Ngoai
ra, STEP7 con cO kha nang quan sat viéc thuc hién chuong trinh cta PLC.

Mudn nhu viy ta can tao bd giao dién ghép ndi gitta PC va PLC dé truyén
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thong tin, dit liéu. STEP7 c6 thé dugc ghép ndi gitta PC va PLC qua nhiéu bo
giao dién khac nhau va ta co thé chon giao dién s€ dugc st dung trong cura )

Sau:

Inztalling/Uninstalling Interfaces

Selechion: Imztaled:
T B FE Adupter -

CPRSTT [PugEFlay)

CPEETT [FugiFlay] Inztall --» I
mAF-154 Card
PL Adapte ol hir=tal I

IEF‘E4'| 1 Camrrunications processar [MAAROFIBUS] For programming devicesFCT:

Cde bé giao dién cé thé chon

Sau khi chon bd giao dién ta phai cai dat tham so6 lam viéc cho no

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

Properties - PC Adapter{Auto) E3

Automatic Bus Profile Recognition  Local Connection I
COM Por [E—]
Transmiszion Fate: |-| 92010 3
OK Cancel Help

Cai dgt théng 56 cho bé giao di¢n
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Pat tham sb lam viéc:
Sau khi cai dat xong STEP7, trén man hinh desktop s€ xuét hién biéu

tugng ctia phan mém STEP7.

SIMATIC

M anager

Biéu tiwwong ciia STEP 7

Dong thoi trong menu Start cia Windows cling ¢6 thu muc Simatic
voi tat ca cac tén cua nhitng thanh phan lién quan, ttr cac phan mém trg giap
dén cac phan mém cai dat cau hinh, ché do lam viéc ciia STEP7...

2.4.2. Trinh ty cac budée thiét ké chwong trinh diéu khién

Tim giai phap cho bai todn

Tao mot Project.

Option 1 Option 2

Dinh ¢au hinh Tao chudng trinh

Tao chuong trinh Dinh ¢du hinh I

" 4

PO chudng trinh va giam sdt
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2.4.3. Khéi dong chwong trinh tao project

Chuong trinh quan 1y SIMATIC 1a giao dién d6 hoa v&i ngudi dung
bang chuong trinh soan thao truc tuyén/ngoai tuyén ddi twong S7 (dé an, tap
tin ngudi dung, khdi, cac tram phan cimg va cong cu).

Vi chuong trinh quan 1y SIMATIC c6 thé:

- Quan 1y dé an va thu vién

- Tac dong cong cu cua STEP7

- Truy cép truc tuyén PLC

- Soan thao thé nhé

Céc cong cu ciia STEP7 co 6 trong SIMATIC Maneger. Dé khai dog
c6 thé lam theo hai céch:

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

- Nhén kép vao biéu tuong SIMATIC Manager

SIMATIC

b anager
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M@ project, t& chi¥c va in project

Bién tip nhitng khoiva chen Tiét lap hién thi cifa 58, sdp xép,
vao nhitne thiét bi lap trinh, chon ngén ngi¥ v thiét lip gii liéu
= da ti€n trinh
D6 chitdng trinh va SRR

gidm s4t phin citng

Goi Step7 On line Help

TR
= W SWATIC Z0S 1wen
= I cPura
< = 97 Peagesd! )

&) Soece Fies

By ]

\ Hién thi nhitng project hoic cdc
folder dutdc chon bén trdi,

Hién thi ciu tnic cla project,

Cdc thanh phan cita s6 Manager

- Thanh tiéu dé:

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

- Thanh thuc don:

Gom cac thue don vho céc cira sé dang mo.

- Thanh cong cu

Gom cac thao tac thuong dung nhat dudi dang ky hiéu. Nhiing 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
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Chura cac ung dung dang m¢ va ctra s6 dudi dang céc nut. Thanh

cong tac co thé dit 2 bén man hinh bang cach nhan chudt phai.

Thanh cong cu chwong trinh quan ly SIMATIC bao gom:

- 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

Tao mdi

Mo file

Hién thj cac nat
Thé nhd S7

Cit

Déan

Sao chép

Tai xubng

Truc tuyén
Ngoai tuyén
Biéu tugng 16n
Biéu tuong nho
Liét ke

Chi tiét

Lén mot cap
Khéi mé phong

Biéu tuong tro gitp

4.1.4. Cau triac PROJECT STEP7.

Trong Project dif liéu duge lun trif
trong mét ciu tric phin tin

1__| Blocks

Tram Simatic va CPU chifa cau
hinh va tham s& d¥ liéu cia

& e
nhan mtne

Chuodng trinh S7 bao gdm tit ca
cdc khoi can thiét cho diéu

khidn thidt hi

Cdlu triic project step?
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2.4.4. Viét chwong trinh diéu khién
2.4.4.1. Khai bao phan cimg.

Ta phai xay dung cdu hinh phan ctng khi tao mét project. Dir lidu vé
ciu honh sé& duoc truyén dén PLC sau do.

2.4.4.2. Cau trac cira s6 lap trinh.

5 < Nt thay doi siise s
M&, tao m&i, lvu Down Cong cu ket ";:‘9 tl:zi |;,'“ Nat kiem tra trang thai
mét CT didu khién load/Upload noi cac lénh viéc cta PLC cia chwong trinh.

57 STEP J-Micro/WIN 32 - Project - [Si=2 10 LAD)
Fje Edt Vew P Delay Took Window N

A0 S0 M L
Yot o Wi ARAANR T | 2

Vew - ) PorciCPU 2T RELD |
Cac khoi

28 Pragram Bleck Syebd | Valge | Datsipe | Loxmerd ]
e
chirc ndng

- ax

|

L MAIN (UBT) T
@ soR_050R0 | TEMP
£ W _0pirn — TEMF
< (2 Symbol Tabe — 1o
« (30 Stus Char =
L Dds Bk,
Systen Bloce SR -
g l;)n.,-A's-ur S — . : j
&P Corenrvesicnt e e doces
G tnatnamions [ Mot Conmvat ]
T 3 Favodes
“ Ditoac ﬁ
s j Ciek
= 3 Corew s Ving soan thio
= 'L"":'_“ < chwong trinh
< eR
2 23 Commms
=28 'Y.‘fl’q Foet Math l l
~ 310 isges Mat
+ 38 irempt i
< 4 Lopes Opssturn
. d"(lf
< '3y Pugram Contrel
- SleRuse
“ aa) Steg
< [ ]
= ) Toens

A \eaves >
< L Cd Suteostres

DAESAaE

hed |

iz | > Lo hoam ks K 7 DI

(L=,

Anady Ratwork | Row 1, Cd i nNS

Cac khoi ham, 1énh

- Bang khai bao phu thudc khéi. Dung dé khai bao bién va tham s6
khi.

- Phan soan thio chira modt chwong trinh, né chia thanh ting
Network. Céc thong s6 nhap duoc kiém tra 16i ca phap.

Noi dung cira s6 “Program Element” tuy thudc ngdn ngir 14p trinh da

Iira chon. C6 thé nhan dap vao phan tir ap trinh can thiét trong danh sach dé
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chén ching vao danh sach. Ciing c¢6 thé chén cac phan tir can thiét bang cach
nhan va nhé chudt.
Céc thanh cong cu thuong sir dung.

* Cac Menu cong cu thuong dung.

- New (File Menu) Tao mai

- Open (File Menu) Mo file

- Cut (Edit menu) Cit

- Paste (Edit Mennu) Dén

- Copy (Edit Menu) Sao chép

- Download (PLC Menu) Tai xubng

- Network (Insert) Chén network méi

- Program Elements (Insert) M@ cira s6 cac phan tir lap trinh

- ClLear/Reset (PLC) Xoa chuong trinh hién thoi
trong PLC

- LAD, STL, FBD (View) Hién thi dang ngdén ngit yéu

Céc phan ttr 1ap trinh thuong ding (ctra s6 Program Elements)

* Cac 1énh logic tiép diém: * Cac loai counter.
TR = o B
A --Hon-- 1 s_cu
< -
S_CD
< -{#)- s,
< -R) < ~(50)
;j) (8] <> ~[CU)
RS
<) [N]
<3 [P}~
<) ~{SAVE)
£ NEG
T Pos
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* Cac lénh toan hoc

* Cac loai times:

SRETY Tiners
FT S_PULSE
FT S_PEXT
~FT s_0DT
~FT s_oDTS
T S_OFFDT
<> ~[SP)
<> ~(SE)
- ~[SD)
<> ~[55)
<> ~{SF)

* Céac 1énh chuyén dbi dir liéu:

Bui Giang Nam : L6p DCL 201

S6 nguyén:

=-{z1] Integer fct

FT app_l
£T sus_|
£T MuL
£1 bV
FT AapD_DI
FT sue_pi
£T MuL_DI
~F] DIV_DI
FT MOoD_DI

Truong Pai Hoc Dan Lap Hai Phong

S6 thuc:

Floating-point fct.
T ADD_R
FT suB_R
T MUL_R
I Dv_R
FT aBS
fT sarT
FTI sor
T LN

FT exp
£ siN
FT cos
T 1aN

FT asIN
FT acos

T ATaN

* Cé& [énh so sanh:

L L L

omparator

m 0
m
'o

— - m
Joset (i i

m m
— |

(N |mlm‘-4l_*lmlo|
DTITIPTY9oUOopoo

CcorgzZmecorggzmrcor O
mlml"'-«mD
o R s
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2.4.4.3. D6 chuong trinh.
Ta phai thiét 1ap sin sang su két ndi dén PLC (hinh 5.19) dé do

chuong trinh.

.p 2 N L o o, nis gp
Cong it ngudn Cong l_’l ‘.l" . Thanh Ray thict by lap
ch¢ do trinh va 4o
Bt b
Pen hién thi .:J " [Byt0 0 Bys 4 \“
: - " : _
0 -r -
| Cn el
oy - Q4.0
E & ~
- ~ Il_l_']
| - '-..:(l‘ -
|c
'
(o) 24 Vo "=
Céu chi Capdo CT

2.4.4.4. Giam sat hoat dong cuia chuong trinh.

pé quan sat trang thai hoat dong hién thoi cua PLC ta dung chirc
ning Kiém tra va quan sat.

Trong ché d6 kiém tra cac phan tir trong LAD/FBD dugc hién thi ¢
cac mau khac nhau. Co6 thé dinh dang cac mau nay trong menu Opton ->
Customize.

Pé kich hoat chirc nang kiém tra va quan st ta Click vao biéu tuong
mat kinh... trén thanh cong cu hodc vao menu Debug -> Monitor,

Khi d6 trong chuong trinh c6 cac dic diém:

- Trang thai dugc thuc hién ¢ mau xanh 14 va lién nét.

- Trang thai khong thuc hién c6 dang duong dut nét.
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* Chu y: O ché do kiém tra, su thay doi trong chuong trinh 1a khong
thé thuc hién duge...
PLC Simentic S7-200 c6 cac thong sb k¥ thuat sau:
Pic trung co ban cta cac khéi vi xir Iy CPU212 va CPU214 duoc gidi

thi¢u trong bang:
CPU2L2 PO
Bo nhd chu'dng trinh 312 words(IKB) co nhd 2048 wards(4KB) cd the
Bo nhd di Lieu 312 words, chifa 100 words cohd | 2048 words(4KB) cha 312 words co nho
S5 cong logic vio ) 4
56 cong logic i 10
S8 module 10 md rong ) ]
Tong 56 cong logic vio o o4
Tong 56 cong logic 1 o 04
S5 b6 tao thd gian te 6412 Ims 21 0ms, 34: [ 00ms 1284 ms, 16:10ms 08: 100ms
56 bg dem o |28
S bo démtoc 40 cao ( ]
S5 b0 phat xung nharh ( )
55 b0 d, chinh g f 0 )
S8 bit nhd dic biét 308 638
Ché do ngat & xd I tin hig X X
Thef gian It trf bo nad 3 i 190 gid
Pin keo dai thd gian nhd X X
Led chi thi trang thii L0 X X
Ghée 161 miy finh X X
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CHUONG III THIET KE BO PIEU KHIEN
CONG NGHE KHOAN

1. SO PO MACH LUC VA LUA CHON THIET BI.

3.1. MACH LUC.

- Cong suit dong co 2 KW.

- Dién ap dinh muc 1a 220 V

- Dong co mot chiéu kich tir doc lap.

Dong dién dinh muc.
P

— dm
Id -

U

_2.10°

= =9,1A
220

dm

D6i v6i dong co c6 cong suat nho thé nay ta cé thé dung phuong phap
m& may truc ti€p khong can qua dién trd han ché.

D6i véi mach béo vé ta c6 thé st dung phuong phap bdo vé ciu chi
don gian va ré tién.

Chon 2 dong co c6 cong suat: 2KW .Mot dong co khoan va mot dong
co van hanh cho khoan 1én xuong (xuéng thi quay thuan lén thi quay nguoc).

Khi d4o chiéu quay ctia dong co ta ding phuong phdp doi chiéu dién
4p phan tng .Thay déi ngudn phan tng cho phép dong co 1 chiéu khi gip vat
khoan quay véi van tdc V2, khi 1én va chua cham vat khoan quay véi van toc

V1.

So d6 nguyén 1y mach luc.
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* So d6 noi day dong co khoan.

K3

c2
O S=—"g =
C3 KT1

220V
K4

K3 KT1

0(V)/‘ LQJ

* S0 d6 noi day dong co hanh trinh 1én xuéng quay thuan va ngugc.

c4 K1
220V /‘ — J
K2

0(V) /
220V /‘—%—QJ

3.2. LUA TRON THIET BI.
3.2.1 Phan ti chap hanh.
Dong dién dinh mic I, =9,1A
Khi m& mdy mé may dong dién la: I =2,5 1, .Dong cuc dai khi m&

may la
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I =251, =25x91=227A

Ta c6 thé chon cong tic to ¢6 cdc thong s6 thoa man.

R . S6 luong tiép
Loai done dien diém cggn Kich
' thuong | Thuong | Udm N thudc
Idm | Imax ) < day
mo dong
KIT1-0021| 15 | 60 2 220 10 | 200x128

Chon 4 cong tac to nhu trén cho céc cong tic to X,L,V,,V,
Tur cong suat cuodn hiit c6 thé tinh duoc dong qua cudn hiit
[,=P/U=10/220 = 0,05 A

3.2.2. Phan tir diéu khién.
Tur cuon hiit ta ¢6 thé chon duoc céc role trung gian c6 ti€p diém thoa
man.

Chon role trung gian.

So lugng tiép diém CS )
N o - | Kich
Loai [ dong dién R . N , Udm | cudn .
thuong mo | thuong dong day thudc
RH101 5 4 4 220 2 | 2x128

3.2.3. Cac thiét bi bao vé.

Bao vé bing cau chi ta chon ciu chi cho mach dong luc va mach diéu khién.

* Mach dong luc.(chon cdu chi kiéu 6ng nén rat an toan)

. . _ Kich thuéc
Kiéu cau |Dong dm Doéng bién 4p h
N A ’ cat . p chung
chi day chay| .. dinh muc
gi61 han A B C
HITH 15 8000 220 91 | 16 | 25
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* Mach diéu khién.
Kiéu cdu [Dong dm|Dong cat| Dién 4p | Kich thudc chung
chi  |day chay| gi6i han [dinh muc
A B C
HITH 6 1200 220 91 16 25

* So d6 két ndi dau vao PLC.

Start
J
Stop
\
So
S1
S2
S3
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10.0: Nut an start.

10.1: Nt an stop

10.2: Cam bién vi tri trén cung (tai A)So
10.3: Cam bién vi tri thit hai (tai B) S1
10.4: Cam bién vi tri thit ba (tai C) S2
10.4: Cam bién vi tri cudi cung (tai D) S3

* So do két noi dau ra PLC.

role
Qo.o K1

role
Qo.l K2

role

Q0.2 / K3

S

role

Qo.3 K4

@,

Q0.0 : Khoan di xuong.

Q0.1 : Khoan di Ién.

Q0.2 : Khoan quay véi van toc V1
Q0.3 : Khoan quay véi van toc V2
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Truong Pai Hoc Dan Lap Hai Phong

I1.Viét chuong trinh PLC cho cong nghé khoan

| PROGRAM COMMENTS

MNetwork 1 Metwark, Title
0.0 0.2 k0.0
] | ] | r
1 1 (5
1
MNetwork 2
k0.0 0.3 k0.1
l | l r
— | - {5)
1
k0.0
—( R )
1
MNetwork 3
k0.1 0.4 M0.2
] | ] | r
1 1 {5
1
k0.1
—( R )
1
Hetwork 4
k0.2 0.2 k0.3
| | T
| | (s)
1
k0.2
—( R )
1
Metwork 5
k0.3 0.4 k0.4
| l | o
- | (s
1
k0.3
—( ")
1
Metwork 6
hA0.4 0.5 0.5
| l | r
1 | 1 (s)
1
k0.4
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Metwork 7
0.5

Metwork 8
k0.0

—
_IMEH |_
_IMEI.3I_

Qoo

— )

_IMEI.4I_

Metwork 9
k0.2

01

Pt
L

Metwork 10
k0.0

(I

Pt
L
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MNetwork 11
k0.1 Q0.3
k0.4
| |
| |
Metwork 12 |
0.1 k0.6
| | r
- {s)
1
Hetwomk 13
k0.6 0.2
| | | | r
| | | | b
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