LOI NOI PAU

Trong su céng nghiép hoa, hién dai héa dat nudc, co thé néi mot trong
nhiing tiéu chi dé danh gia sy phat trién kinh té cia mdi qudc gia 1a muc do tu
dong hoa trong cac qua trinh san xuat ma truéc hét d6 1a nang suét san xuat va
chat lwong san pham 1am ra. Su phét trién rat nhanh chong ciia may tinh dién ti,
cdng nghé thdng tin va nhitng thanh tuu caa ly thuyét Diéu khién tu dong da lam
co s& va hd tro cho su phat trién tuong xang cia linh vuc ty dong hoa.

O nudc ta mac dau 1a mot nude cham phat trién, nhung nhimg nim gan day
cling vai nhitng doi hoi ciia san xuét cling nhu sy hoi nhap vao nén kinh té thé
gidi thi viéc ap dung céac tién bo khoa hoc ki thuat ma dac biét 1a su tu dong hoa
cac qua trinh san xuat da c6 budc phét trién mai tao ra san pham c6 ham luong
chat xam cao tién tGi hinh thanh mot nén kinh té tri thac.

Ngay nay tu dong hoa diéu khién cac qua trinh san xuat da di sau vao ting
ngdc ngach, vao trong tat ca cac khau cua qua trinh tao ra san pham. Mot trong
nhitng tng dung d6 ma d6 an nay thiét ké la “Xay dwng mé hinh khoan tw
dong wng dung PLC ”. Tu dong hoa diéu khién cong nghé khoan 1a qué trinh
tao ra mot 156 thung trén bé mat vat thé c6 kich thude chiéu sau dinh trude. Trong
cong viéc thiét ké, tu dong hoa diéu khién duoc thé hién qua hai qué trinh sau:

Tu dong hoa diéu khién cong viéc dua vat thé vao vi tri dinh trudc (Xac
dinh vi tri 15 khoan)

Ty dong hoa dua miii khoan vao vat thé sau d6 quay vé vi trf cii dé dam
bao cho quy trinh tiép theo.

Chat luong miii khoan va nang suat lam viéc phu thudc rat nhiéu vao cong
nghé diéu khién. Qua trinh 1am viéc duoc 1am viéc theo mét trat tu logic, theo
trinh ty thoi gian xac dinh do d6 dé diéu khién duoc cong nghé ta phai tong hop
cac ham diéu khién cho hé théng. C6 rat nhiéu phuong phap dé tong hop ham
diéu khién nhung ¢ day ta sir dung phuong phap “ Ma tran trang thai”. So Vi
cac phuong phap khac thi phuong phap ham tac dong co wu diém don gian va
dam bao sy chinh xac vé tuan ty thyc hién qua trinh.

Trong qué trinh lam d6 an, duoc su gitp d& hudng dan nhiét tinh cua thay
gido hudéng dan va cac ban em d hoan thanh duoc db an nay. Tuy nhién do trinh
d6 c6 han, ban d6 an khdng thé tranh khoi nhirng thiéu sot.

Em mong nhan duogc sy gop Y caa cac thay cd gido va cac ban .

Hai Phong, ngay....thang...nam



CHUONG 1.
TIM HIEU VE MQT SO LOAI MAY KHOAN

1.1. GIOI THIEU MOQT SO CONG NGHE KHOAN.
1.1.1. Cong nghé khoan phut méi

Cong nghé khoan phut dugc s dung khé phd bién dé chéng tham cho céc
cong trinh thuy loi. C6 nhiéu loai khoan phut khéac nhau, c6 nhitng loai lan dau

tién 4p dung ¢ Viét nam.

hoan ot thng  Koan phténddl  Kboan phutbém b Kooan phtJeqouting (PCA)

Hinh 1.1 : So d6 minh hoa cac céng nghé khoan phut chdng tham
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Hinh 1.2 : Pham vi img dung cta cac loai khoan phut

- Khoan phut truyén thong:

Khoan phut truyén thong (con dugc goi 1a khoan phut ¢ ndt bit) duoc thyc hién
theo so d6 hinh 2. Muc tiéu cta phuong phap la s dung ap luc phut dé ¢p vira
xi mang (hodc ximéang — sét) lap day cic 16 rdng trong cac k& rong ctia nén da
nGt né. Gan day, di co nhimg cai tién dé phut vira cho cong trinh dat (dap dat,
than d@¢, ... ).

Phuong phap nay st dung kha pho bién trong khoan phut nén da nit né, quy
trinh thi cong va kiém tra da kha hoan chinh. Tuy nhién. voi dat cat min hoic
dat bun yéu, muc nudc ngdm cao hodc nudc co ap thi khong kiém soat duoc

dong vira s di theo hudng nao.

‘ Lép dat mdy khoan ‘

4{ Khoan ‘

Rua ho

(doan tiép theo)

bat nit

4{ Phut vita }_. Phut dén Pmax thiét k&

(néu khong con|doan tiép theo)

Lap ho

‘Théo 46 chuyén méy‘

Hinh 1.3 : So d6 khoan phut c6 nut bit
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- Khoan phut kiéu ép ddt
~ Khoan phut kiéu ép dat 1a bién phap sir dung vita phut c6 ap luc, ép vira
chiém cho cua dat.
- Khoan phut tham théu
Khoan phut tham th4u 1a bién phap ép vira (thuong 1a hod chat hoic

ximang cyc min) véi ap luc nho dé vira tu di vao cac 16 rong. Do vat lidu str
dung c6 gia thanh cao nén phuong phép nay it ap dung.

- Khoan phut cao ap (Jet — grouting)
Cong ngh¢ tron xi mang voi dét tai chd- duédi sau tao ra coc XMPD duoc goi
la cong nghé tron sau (Deep Mixing-DM).
Hién nay pho bién hai cong nghé thi cong coc XMD la: Cong nghé tron kho
(Dry Mixing) va Cong ngh¢ tron uét (Wet Mixing).
Cong ngh¢ tron kho (Dry Mixing):Cong ngh¢ nay sir dung can khoan c6 gan

cac canh cat dat, chung cat dat sau do tron dat véi vira XM bom theo truc
khoan.

Cong nghé tron uot (hay con goi la Jet-grouting):Phuong phap nay dua vao
nguyén 1y cit nham thach bang dong nudc ap luc. Khi thi cong, trude hét dung
may khoan dé dua dng bom c6 voi phun bang hop kim vao t6i do sau phai gia
¢ (nude + XM) véi ap luc khoang 20 MPa tir voi bom phun xa pha v& tang dat.
Véi luc xung kich cua dong phun va luc li tAm, trong luc... s& tron 1an dung dich
vita, roi s& dugc sap xép lai theo mét ti 16 c¢6 qui luat gitra dat va vita theo khéi

luong hat. Sau khi vita cing lai s€ thanh cdt XMD.

1.1.2. Cong nghé tao khoan coc nhoi

— Khogn coc nhdi c6 muc dich tao coc (dtc coc) tai chd. Cong nghé khoan
coc nhoi gom 2 bude co ban la tao 16z khoan bang may khoan chuyén dung va
dudc coc betong sau khi tao 1o.

- Cong nghé khoan coc nhoi ra doi nam 1950 va ngay cang phat trién manh
mé&. N6 cho phep tao ra mong coc chiu lyc rat 16n dé xay dung cac cong trinh:
cau, cac toa nha cao tang, cac cong trinh thuy loi, thuy dién...

Noi chung cac loai coc khoan nhdi duong kinh 16n thi céng theo cong nghé hién
dai c6 thé phan theo 3 nhom céng nghé chinh nhu sau:

- Cong nghé duac “kho”



Trinh tu cdng nghé nay dugc mo ta nhu sau

 Khoan tao I8 va m& rong chan coc ( néu yéu cau)

* Do bétdng bit déy hogc bang 6ng rit thiang ding (néu hit nudc anh
huong trang thai on dinh cua I6 coc) hoac bang “voi voi” (chu y che df cao roi
tu do cua bétdng tranh hién tugng phan tang).

* Dit Iong thép phan trén coc (khdng nhat thiét phai bo tri sudt chicu dai
Coc nhung chiéu dai 16ng cét thép ciing khong dugc ngan qua mot nira do sau

cua 1o khoan). Chl y bao dam lop bétdng bao vé cot thép khong vuot quéa
nhitng tri s6 quy dinh.

 Puc ndt phan coc con lai hoan toan trén khé sau khi hit nuéc.

) A
, '§1>
i
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Hinh 1.4: Cong nghé duc kho coc khoan nhoi.
a: Khoan 16 b: D6 bé tong bit day
c: Pat long thép va do bé tong coc.
1: Can khoan; 2: Pau khoan;
3: Ong rot bé tong; 4: Cét thép coc
A: Vung dat dinh; B: Bé tong bit day;

C: Bé tbng coc.

- Cong nghé nay thuong st dung trong trudng hop trén suét chiéu sau
khoan coc 1a dat dinh, sat chat. BOI Vai cat pha sét phuong phap nay cling c6 thé
st dung duoc khi muc nudc ngam thap hon day 16 khoan hoic luu lugng nudc
tham vao khong déang ké, c6 kha nang bom hut can, khdng sap vach hé khoan,
khong anh hudng chat luong bé tong do truc tiép.
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- Cong nghé dung 6ng vach:

Trinh tu cdng nghé duoc md ta dudi day, bao gdbm cac budc:
 Khoan tao 16 trén 16p dat dinh.

« Thém vita sét vao 15 khi da khoan dén Iop dat roi, tham nuéc.
 Ha dng véach khi dd qua hét 16p dat roi.

o LAy hét vira sét va 1am kho 16 khoan

* Tiép tuc khoan cho t&i d6 sau thiét ké trong lép dat “kho”

« M¢ rong chan bing cach xén ga lap tai dau khoan

« D6 bé tong va dong thoi kéo éng vach ra khoi 16 khoan.

Hinh 1.5: Cong nghé khoan dung 6ng vach

1: Pau khoan; 2: Ong vach;

3: Vira sét; 4: Thiét bi md rong chan coc;
5: Cét thép coc

A: Dét dinh chinh; B- Dét roi;

C- Coc dtc hoan chinh

- Ong vach thuong su dung trong trudng hop thi cong noi co nuoc mat
hoic 16 khoan coc xién qua cac tang dat sét nhdo cat soi cudi co cau tric roi rac.
Néu dé dng véch lai, khoang céch gitta vo ngodi 6ng va dit dang c6 day vira sét
(hoac dung dich khoan) phai dugc thay thé bang cach bom vita xi ming c6 chét
phu gia vai ap suat cao trong mot 6ng dan da sau vao khe, xudng tan day cua
|6p vita sét. Vira xi mang s& thay chd dan va day vira sét (hozc dung dich
khoan) con sot lai trong khe ra ngoai.

- Neu rat ong véch ra khoi 16 khoan, can phai tién hanh ngay trong khi bé
téng van con ¢ thé nhao va mat thoang cua bé tong roi trong dng lac nao ciing
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phai cao hon mit thodng cuia vita sét dé luong bé tong du thay thé cho vira sét
con ton dong ¢ bén ngoai chung quanh vo.

- Cong nghé dung vira sét hoac dung dich khoan.

Trinh ty céng nghé bao gom cac dugc trinh bay trén hinh 1.3, bao gém:
« Khoan qua I6p dat dinh

 Thém vita sét khi gap 16p dat dé sat I hodc co nudc ngam

* Dit 16ng thép vao hé khoan van day vira sét

* DO bé tong dudi nudc bang ong rit thang dimg cho toi khi bé tong thay chd
va don hét vira seét ra ngoai bé chua.

1e ¥ @ @ @ @

Hinh 1.6: Cong nghé dung vira sét

1.Dinh tdm 15 2. Ong véch tam
3. Khoan trong dét 4. Phé da ctng
5. Pat cdt thép 6. D6 bé tong

7. Coc hoan chinh

Cong nghé nay cd thé sir dung dé thay thé dng vach trong moi tinh huong dia
chat. Truong hop dung 6ng vach nhung khong c¢6 kha nang can duogc triét dé
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nudc ngam chay vao 15 khoan.
1.1.3. Cong nghé tao khoan 16 sau ( Gundrill )

That ra Gundrill 13 céi tén ciing com ctia may khoan 16 sau dugc nguoi Chau Au
ché ra hon 200 nam trude chuyén tri khoan nong stng. Bay gio Gundrill dwoc
dung trong rat nhleu nganh chir khong dung riéng dé khoan ndng sung nita.
Nhung nguoi ta van dung chit Gundrill dé chi loai may .

Gundrill dé khoan 16 sau, khong riéng gi san phém hinh tru , ma ho ¢6 thé
khoan 16 sau ¢ cac dang khdi khac.

Hinh 1.7 : May gundrill
8
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hinh 1.8 : DAu miii khoan
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Hinh 1.9 : M4y khoan va doa cho long sung

Gia cong 16 sau theo phuong phap phuong phap khoan BTA

Day 1a phuong phap khoan theo cua huyhoang84. Mii khoan la miii dac thu
gom c6 3 phan 1a phan dan hudng, phan than va dau khoan. Phén than khoan
thuong rong rudt dang pipe, khi khoan phéi s& duoc cudn theo dau tan nhiét vao
dng trong phan than va thai ra ngoai. Khi khoan thi ca2 phan phdi va miii
khoan dugc ga trén 2 mam cap va cing quay. Mot sé may BTA voi h¢ théng
cap phoi dung yén khong quay goi 1a BTA Floor hoat dong gidong nhu may
khoan GUNDRILL nhung ding miii khoan BTA. BTA dugc dung dé khoan
cac 16 sau va co duong kinh 16n tir 15mm dén 200mm, chiéu sau khoang
khoang 200 14n so véi dudng kinh miii khoan (khoang tir 1 dén 15m). Dau
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khoan ciing duoc chia lam 3 loai la SOLID BORING, TOREBAN BORING va
COUNTER BORING. Xem hinh dudi

DAU KHOAN Than khoan

Ranh dan dau cat

&‘\\\\\\‘ DAY L

*. WAY & _
w9 599 @ 33l (B Phoi thai
NN/
\J

(a solid Boring
\ Ranh dan dau cat

LLLLLL L

(b) TOREBAN BORING

N\ Ranh dan dau cat
~

Cc
( )COUNTER BORING

Hinh 1.10 : Gia cong 16 khoan BTA

Uu diém cua dang khoan nay 1a

Khoan 16 16n, dai

Khi khoan do phan phéi théi ra s& chay véo trong rudt miii khoan di ra
nén bé mit san pham khoan bong lang, khong bi suét nhu khoan thuong.

Déi voi cac 16 khoan co duong kinh tir 10 dén 30mm thi ngudi ta cling
c6 thé khoan bang k¥ thuat GUN DRILL , nhung néu ding dau khoan BTA thi
c6 thé khoan nhanh hon GUNDRILL vi tinh cimg viing ctia miii khoan.

Thong thudng véi may khoan dang BTA thi hé thong dan hudng rat
ctg vimng nén do6 chinh xac rat cao. Vi cac may méi ngudi ta cé thé khoan 18
chinh xac vdi do 1éch tam va d6 chinh xac vong tron ( chan vién d§) trong dung
sai 0.05mm ¢ cu ly khoan 11m va sai 1éch 0.01 trong pham vi khoan Im.
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Tuc chinh va mameap pyoi  Doukhosn Mameap Than hoan
... he thong hut

phoi thai

L A AT

dau
cat

Thung dung dau cat

Hinh 2.11 : C4u tao 15 khoan BTA

Nhuoc diém:

Khong khoan 16 nhé duoc.

Thiét bi may lén, tién dau tu rat cao. Néu khong co6 viéc 1am hang loat
lién tuc thi ddu tu may nay rat khé thu hd vén

1.2. MOT SO LOAI MAY KHOAN HIEN NAY
1.2.1. May khoan ban tw dong KTK LG-120
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Hinh 1.12 : May khoan ban ty dong KTK LG-120

Thong sb k¥ thuat :

Puong kinh khoan t6i da 16mm

D6 col 16 truc chinh MT2
Hanh trinh truc chinh (mm) 100

Tdc do truc chinh 470 — 1750 mm
S6 toc do 4

Duong kinh try (mm) ¢80 mm
Kinh thudc lam viéc (mm) 320
Puong kinh chan dé 300 x 500
bong co 2 HP
Khoéng cégh tr dau truc chinh 600

dén chan de (mm)

Khoang cach tir chan dé dén ban 400

lam viéc (mm)

Kich thude (mm) 1050

13




Trong luong (kg)

100

Xuat xor

Taiwan

1.2.2. May khoan ban thay lwe tw dong KTK H-9150

Hinh 1.13 : May khoan ban thay luc tu dong KTK H-9150

Thong sb k¥ thuat :

DPuong kinh khoan toi da 35

Do col 16 truc chinh MT4/NT40
Hanbh trinh truc chinh (mm) 150

Toc do truc chinh 85/170/250 V/P
S6 toc do 3

Puong kinh tru (mm) 2115 mm

Kinh thudc lam viéc (mm) 600 X 800
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Puong kinh chan dé

800
Dong co 3 HP
K,hoéng cégh tir dau truc chinh 2700
dén chan dé (mm)
Khoang cach tir chan dé dén ban
. .5 700
lam viéc (mm)
Xuat xa Taiwan
1.2.3. May khoan tw dong kingsang KSA-16B

KSA-16A 5/8" Touch Feed
Automatic Drilling Machine
When the drill touches the

workpiece, automatic dritling
can D€ operated.

KSA-168 5/8" Release Feed
Automatic Drilling Machine
When the handle is shifted 1o
the side, automatic drilling can
be operated

Hinh 1.14 : May khoan ty dong kingsang KSA-16B

Thong s6 k¥ thudt :

Hang san xuat KINGSANG
Hanh trinh truc chinh (mm) 100

Khoang cach tir dau truc chinh 620

dén chan dé (mm)
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Khoang cach tir chan dé dén ban
lam viéc (mm) 420
Kich thude (mm) 650x410x1090
Trong luong (KQ) 105
Xuat xtr .
Taiwan

1.2.4. May khoan ban tw dong KFD-360

Hinh 1.15 : May khoan ban tu dong KFD-360

Théng sb ky thut

Khoa’ng cach tam truc chinh dén 185 mm
tru ding

Puong kinh khoan 16n nhét 16 mm
Hanh trinh truc chinh (mm) 80
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Do con truc chinh MT2

86 toc do 3

Khoang cach tur truc chinh dén 430 mm

ban Max

Kl}oang cach tur truc chinh dén 640 mm

may

Duong kinh tru ding 80 mm

Budc tién khoan kiéu A 01/0.26 mm/vong
Buéc tién khoan kiéu B 0.05/0.08 mm/vong

1.2.5. May khoan ban thuay lwc tw dong KTK H-6150

Hinh 1.16 : May khoan ban thuy luc tu dong KTK H-6150

Thong s6 k¥ thuat :

Puong kinh khoan t6i da 16mm
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D6 col 16 truc chinh MT2

Hanh trinh truc chinh (mm) 150

Toc do truc chinh 1670

S6 toc do 3

Puong kinh tru (mm) 2102 mm
Kinh thuéc lam viéc (mm) 600 x 80
Dong co 2 HP
Khoang cach tir dau truc chinh 700

dén chan dé (mm)

Trong luong (kg) 380
Xuat xtr Taiwan

1.2.6. May khoan pin hitachi DS12DVF3

Hinh 1.17 : May khoan pin hitachi DS12DVF3
Thong sb ky thuat :
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Khoan bét vit Pin

12V
Khoan sat 12mm
Khoan gb 30mm
Tbc do 0-35/1050 vong/pht
Pau kep 10mm
Ngau luc 1-6Nm
Chiéu dai than 221mm
Trong luong 1,5kg
Hing san xuat Hitachi
Van vit 6mm

1.2.7. May khoan bé tong skil 1715

e SN N ———

Hinh 1.18 : May khoan bé tong skil 1715




Thong s6 ky thuat :

Cong suat 550W

Téc do khong tai 0-1,550 vong /phut
Téc do dap 0-5,800 vong /phut
Khoan thép 13mm

Khoan bé tong 20mm

Khoan gb 30mm

Pau kep Mii SDS-Plus
Trong luong 22kg

Hing san xuat China
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CHUONG 2.

TONG QUAN VE PLC

2.1. GIOI THIEU VE PLC
Hinh thanh tir nhom cac ky su hiang General Motors nam 1968 véi y tudng

ban dau 1 thiét k& mot bo diéu khién thoa man cac yéu cau sau:
- Lap trinh dé& dang, ngén ngit lap trinh d& hiéu.

- D& dang stra chira thay thé.

- On dinh trong mdi trudng céng nghiép.

- Gia ca canh tranh.

SIEMENS

Hinh 2.1 : Hinh anh cua CPU 224 cua S7-200

Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control)
(hinh 2.1) 14 loai thiét bi cho phép thuc hién linh hoat céc thuat toan diéu khién
sb théng qua mot ngdn ngit 1ap trinh, thay cho viéc thé hién thuat toan d6 bang
mach sé.
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‘ In.n ID.1 Q0.0

Tuong dwong mot mach sé.
() pe—
100, 1 (0.0

Nhu vay, v6i chuong trinh diéu khién da dugc nap, PLC tro thanh bo diéu khién so

nho gon, dé thay ddi thuat toan va dac biét dé trao ddi thong tin voi méi trudng
xung quanh (voi cac PLC khac hoic véi may tinh). Toan bo chuong trinh diéu
khién duoc luu nhé trong bo nhé PLC dudi dang céc khdi chuong trinh (khéi OB,
FC hoac FB) va thuc hién Iap theo chu ky ctaa vong quét.

Pé c6 thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai c6
tinh nang nhu mot may tinh, nghia 1a phai c6 moét bo vi xu ly (CPU), mot hé
diéu hanh, bo nhd dé luu chuong trinh diéu khién, dir liéu va cac cong vao/ra dé
giao tiép véi d6i twong diéu khién va trao doi théng tin véi moi trudng xung
quanh. Bén canh d6, nham phuc vu bai toan diéu khién s6 PLC con can phai c6
thém cac khéi chtc ning dic biét khac nhu bo dém (Counter), bo dinh thi

(Timer)... va nhitng khéi ham chuyén dung.

2.2. PHAN LOALI
PLC dugc phan loai theo 2 céch:
- Hang san xuat: Gom c&c nhdn hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...
- Version:
Vi du: PLC Siemen c0 cac ho: S7-200, S7-300, S7-400, Logo.

PLC Misubishi c6 cac ho: Fx, Fxo, Fxon

2.3. CAC BQ PIEU KHIEN VA PHAM VI UNG DUNG
22



2.3.1. C4c bd diéu khién
Ta c6 cac bo diéu khién: Vi xir ly, PLC va may tinh.
2.3.2. Pham vi &ng dung
2.3.2.1. May tinh
- Dung trong nhirng chwong trinh phac tap doi héi d6 chinh xac cao.
- Cé giao dién than thién.
- Tdc @6 xur Iy cao.
- C6 thé luu trir voi dung luogng I6n.
2.3.2.2. Vixw ly
- Dung trong nhitng chuong trinh ¢c6 d6 phuc tap khéng cao (vi chi xu ly 8
bit).
- Giao di¢n khong than thién véi nguoi st dung.
- Toc d6 tinh toan khong cao.
- Khéng luu trir hodc luu trit v6i dung luong rat it.
2.3.2.3. PLC
- Do phtic tap va toc do xir Iy khdng cao.
- Giao di¢én khong than thién véi nguoi st dung.
- Khong luu trit hodc Iuu trix voi dung lugng rat it.

- Mbi truong 1am viéc khic nghiét.

2.4. CAC LINH VUC UNG DUNG VA CAC UU PIEM KHI SU DUNG
BO PLC
2.4.1. Cac linh vuc wng dung

PLC duoc str dung kha rong rai trong cac nganh: Cong nghiép, may cong
nghiép, thiét bi y té, 6t6 (xe hoi, can cau)
2.4.2. Cac wu diém khi sir dung hé thong diéu khién véi PLC
- Khéng can du day cho so do diéu khién logic nhu kiéu dung ro le.
- Co d6 mém déo sir dung rat cao, khi chi can thay d6i chuong trinh (phan mém)
diéu khién.
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- Chiém vi tri khong gian nho trong hé thng.

- Nhiéu chirc nang diéu khién.

- Téc d6 cao.

- Cong suat tiéu thu nho.

- Khéng can quan tdm nhiéu vé van dé lip dat.

- C6 kha nang md rong sé lugng dau vao/ra khi ndi thém cac khdi vao/ra chuc
nang.

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

- Gia thanh khéng cao.

2.5. CAU TRUC PHAN CUNG CUA HQ S7-200
2.5.1. C4c tiéu chuan va théng s6 ky thuat
PLC Simentic S7-200 c6 cé4c thong sb k¥ thuat sau:

Pic trung co ban cua cac khdi vi xtr Iy CPU212 va CPU214 duoc gidi thiéu

trong bang 2.1

Bang 2.1
CPU212 CPU214
Bo nhd chudng trinh 512 words(1KB) c6 nhd 2048 words(4KB) c6 nhd
B& nhd dif liéu 512 words, chifa 100 words cé nhd 2048 words(4KB),chifa 512 words ¢é nhd
$6 cong logic vio 3 14
86 cong logic ra 6 10
56 module I/O md rong 2 7
Téng 56 cong logic vio 64 64
Téng 56 cong logic ra 64 64
56 bd tao thdi gian tré 64/2:1ms,8:10ms,534:100ms 128/4:1ms,16: 10ms108:100ms
56 bo dém 64 128
56 b dém téc do cao 3
58 bé phit xung nhanh 2
58 ba d., chinh tvidng tf 2
56 bit nhd dac biét 368 688
Ché db ngit & xi 1§ tin hiéu X X
Thdi gian lvu trif b nhd 50 gid 190 gig
Pin kéo dai thdi gian nhd X X
Led chi thi trang thai [/O X X
Ghép néi miy tinh X X

2.5.2. Cac tinh nang cua PLC S7-200
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- Hé théng diéu khién kiéu Module nhé gon cho cac ung dung trong pham
vi hep.

- C6 nhiéu loai CPU.

- C6 nhiéu Module mo rong.

- C6 thé mo rong dén 7 Module.

- Bus néi tich hop trong Module & mit sau.

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

- May tinh trung tam c6 thé truy cap dén cac Module.

- Khéng quy dinh rdnh cam.

- Phan mém diéu khién riéng.

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

- “Micro PLC véi nhiéu chirc nang tich hop.
2.5.3. Cac module caa S7-200

Output Power
terminals Supply

=1 .
——— \

99202058006

Mode selector switch
STOP, TERM, RUN

Fort for expansion
modu'es (not with
CPU 221)
Anzog
potentiometer
Programming Input Output for sensors
interface port (PPI) Terminals DC 24V 180 mA




DAY OUTrFUTS ] STOP RUN VHI1
ooooooooonoooooooo%l “© o)e

IM 1L+ @1 02 03 04 MM 2+08 06 4T 10 01 8+ M Le TERM
SIEMENS O sF Owe | Qe | OQee | O Ql.{ll CPU-214
ORUN | OOkl | DILL | O ikl | O QLI

Osror| O w2 | On.2 | O g2
Oma § O3 | O i3
Owd | O14 | O Qi
Ows | Ons | OQns
SIMATIC O 10.6 0 Q06

57-200 O w7 0 it GEST 214-1AC00

M 1M b @l a2 0% a4 0% b 0T 2M L0 L1 L2 1Y 14 LE|M Le D | il
1

= 0000000000000 0000 0|

Hinh2.3

* Tich hop CPU, 1/0 ngudn cung cip vao mot Module, c6 nhiéu loai CPU:
CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214 thdng dung nhat
dugc mo ta trén hinh 2.1

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

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

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

- Module ngd vao Analog: ap dong, dién tré, cap nhiét

- Module ngd ra Analog: ap, dong

* Module lién lac xtr ly (CP) (Communiation Processor)

Module CP242-2 c6 thé dung dé ndi S7-200 lam chu Module giao tiép AS.
Két qua 1, c6 dén 248 phan tir nhi phan dugc diéu khién bang 31 Module giao
tiép AS. Gia ting dang ké s6 ngd vao va ngd ra caa S7-200.

* Phy kién
Bus ndi dit liéu (Bus connector)
* Cac den bao trén CPU.
Cac dén bao trén mat PLC cho phép xac dinh trang thai lam viéc hién hanh
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cua PLC:

SF (dén d0): Khi sang s& thong bao hé théng PLC bi hong.

RUN (dén xanh): Khi sang s€ thong bao PLC dang lam viéc va thuc hién
chuong trinh dugc nap vao may.

STOP (dén vang): Khi sang théng biao PLC dang & ché do ding. Dung
chuong trinh dang thuc hién lai.

Ix.x (dén xanh): Thong bao trang théi tirc thoi ctia cong PLC: Ix.x (X.x= 0.0 -
1.5). dén nay bao hiéu trang thai cua tin hiéu theo gia tri logic cia cong.

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

* COng tac chon ché @6 1am viéc cua CPU:

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

- RUN: Cho phép LPC van hanh theo chuong trinh trong bo nhé. Khi trong
PLC dang & RUN, néu c6 su ¢ hoic gap l1énh STOP, PLC s& roi khoi ché do
RUN va chuyén sang ché ¢6 STOP.

- STOP: Cudng bizc CPU dimng chuong trinh dang chay va chuyén sang ché
d6 STOP. O ché @6 STOP, PLC cho phép hiéu chinh lai chuwong trinh hoic nap
chuong trinh mai.

- TERM: Cho phép may lap trinh tu quyét dinh ché do lam viéc cia CPU hoac
& ché @6 RUN hozc STOP.,

2.6. CAU TRUC PON VI CO BAN
2.6.1.Don vi co ban caa S7-200
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1

O30 0000000000000 O 'ofo)

| ISF [110.0  [OI1.0  [1Q0.0 Q1.0
W _RUN [OI0.1  JOI1.1 Q0.1 Q1.1
s CsTOP OI0.2  [OI1.2 |0QO0.2

103 ) § e 10Q0.3
O10.4  OI1.4 [0QO0.4

SIMATIC O10.5s  [JI1.5  |1QO.5
§7-200 (110.6 Q0.6
) (1107 1100.7

] il
cogoooopoogoooooo

Hinh2.4 : Hinh khéi mit trudc caa PLC S7-200

Trongdo:
1.Chancamcéngra,
2.Chancamcongvao,
3.Cécdentrangthai:

SF(dendo):Baohiéuhéthéngbihong

RUN(dénxanh):ChidinhrangPLCdangachéddlamviéc
STOP(dénvang):ChidinhrangPLCdangochédoding
4.bénxanhacongvaochidinhtrangthaiticthoicaacongvao.
5.Congtruyénthong.
6.Dénxanhdcdngrachidinhtrangthaiticthdicaacongra.
7.Congtac.
Congtruyénthdng:S7-200st dungcongtruyenthdngnditiépRS 485vaiphich cam9
chandéphucvu choviécghépndivéithiétbi laptrinhhodcvaicacPLCKhAc.

TbcdotruyénchomaylaptrinhkiéuPP1149600boud.Cacchancaacongtruyén

théngla:
5 4 3 2 1
ONONONONS,
ONONONS
9 8 7 6
Hinh2.5 : Cong truyén théng
1. Dit
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24v DC

Truyén va nhan dit liéu

Khdng st dung

Dat

S5v DC (dién tré trong 100QQ)
24v DC(dong tdi da 1a 100 mA)

Truyén va nhan dit liéu

© 0o N o 00k~ WD

Khéng str dung
2.6.2. Thong s6 CPU 214
+14congvaovalocongralogic,cothémarongthém7modulebaogomca
moduleanalog,
+Tongsécongvaovaracucdaila:64vao,64ra,
+2048tirdon(4Kbyte)thuscmiénnhddoc/ghikhongdoidéluuchuongtrinh
(vungnhdgiaodiénvGiEFROM),
+2048tirdon(4Kbyte)thuscmiénnhadoc/ghidéghiditliéu,trongdoc6512
tirdauthudcmiénkhongdoi,
+128bdothoigian(times)chialambaloaitheoddophéndaikhac nhau:4bdlms
16b$10msval08b100ms.
+128bodémchialamhailoai:chidémtiénvaviradémtiénviradémiui,
+688bitnhédachiétdéthdngbaotrangthaivadatchédolamviéc,
+ Céacchédongatvaxuly —ngatgom:ngattruyénthong,ngattheosuonlénhozc
xubng,ngitthoigian,ngatcuaabodémtedocaovangattruyénxung,
+Babodémtdcdocaovainhip2 KHZva7KHZ.
+2bophatxungnhanhchodadyxungkiéul 7rohozckicuPWM.

+2bodiéuchinhtuongtuy.

+Toanb©vungnhékhéngbimétdﬁliéutrongkhoéngthc‘yigian190h KhiPLC
bimatngudncungcap.
2.6.3. Thong s6 CPU 212

- 8congvaovaecongralogic,cothémarongthém2modulebaogdmea moduleanalog,
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- Tongsbeongvaovaracucdaila:64vao,64ra,

- 512tirdon(Ikbyte)thuscmiénnhddoc/ghikhdngdsidéluuchuongtrinh
(vungnhdgiaodiénvGiEFROM),

- 512tirdonluuditliéu,trongddc6100tinhddoc/ghithuocmiénkhongdoi.

- 64bothoigiantré(times)trongdo:2bo1ms,8b610msvas4bo100ms

- 64bddémchialamhailoai:chidémtiénvaviradémtiénviradémlui,

- 368bitnhadachiétdéthongbéotrangthaivadatchédolamviéc,

- Cécchédongatvaxuly  ngatgdm:ngattruyénthdng,ngattheosuonlénhoac
xubng,ngatthoigian,ngatcaabodémtdedocaovangattruyénxung,
Toanbovungnhékhongbimatdirliéutrongkhoangthdigian50hkhiPLChimatngudnc

ungcap.

2.7.CAU TRUC BQ NHO
Bonh&cuaPLCS7-200dugcchiathanh4vungchinhdola:
2.7.1.Vungnhéchwongtrinh

Vungnhdchuongtrinhla miénbonhddugcstidungdéluugiitcaclénhchuong

trinh.Vungnaythudckiéukhdngdoi(non-volatile)doc/ ghiduoc.
Trong thyc té ton tai nhiéu loai bd nhd (Memory). Cac ving nhd ndy chira
chuong trinh hoat dong cia hé théng va chuong trinh ctua ngudi sit dung.
Chuong trinh hé théng thuc chat 1a mot chuong trinh phan mém c6 nhiém vu
phéi hop cac hoat dong ctia PLC.

Chuong trinh Ladder, cac gia tri cia by dinh thoi, cac gia tri cua bo dém
dugc luu lai & trong vung by nhé danh cho ngudi sir dung. Tuy thudc vao nhu
cau cta nguoi str dung ma nguoi ta c¢6 thé lua chon cac kiéu ctia bo nhd cd dung
lugng khac nhau.

* Bo nhd chi doc ( Rom)

Rom la bo nhd khong thé thay doi, né chi cé thé duoc 1ap trinh mot lan. Vi

vay kha niang caa né bi han ché nén cong dung cta nd kém hon so vai céc kiéu
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b6 nhé khéc.
* B nh¢ truy nhap ngau nhién ( Ram )

Ram la kiéu bo nhé hay duoc st dung nhat dé luu dit lidu va chuong trinh
ctia ngudi sir dung. Binh thuong thi dit liéu trong Ram s& bi mat néu mat ngudn
cung cap cho RAM. Tuy nhién vin dé nay di dugc khic phuc bing cach cung
cap ngudn cho né bang pin.

* B nhd chi doc ¢ kha ning xoa duoc bang tia cuc tim ( EPROM )

-EPROM c6 kha nang luu duoc dir li¢u mot cach lau dai giéng nhu ROM .
N6 khong yéu cau phai cung cip ngudn mot cach thudng xuyén. Tuy nhién ndi
dung ctia n6 co thé bi xod bang cach chiéu tia cyc tim. Tuy nhién khi mudn ghi
dir liéu vao EPROM thi can phai c¢6 thiét bi nap ROM.

* B nhé chi doc c6 kha ning xo04 dugc bang dién ( EEPROM )
- EEPROM la ROM c6 thé dugc xo04 va 1ap trinh lai béng tin hi¢u dién, tuy
nhién sb 1an nap/xo4 1a c6 giéi han.
2.7.2.Vingthamso
Vungthamséluugiiicacthamsénhu:tirkhod,diachitram...vingnaythuoc
vungkhoéngddidoc/ghiduoc.
2.7.3.Vungdirliéu
Vungditliéudécatcacdirliéucuachuongtrinhgdmkétquacaacacphéptinh,
cachangsbtrongchuongtrinh....vingdirliéulamiénnhédong,cothétruynhap
theotungbit,byte,tir(word)hoactirkép.
Vungdtliéudugcchiathanhcacvungnhanhovéicaccongdungkhacnhau duoc
trinh bay trén bang 2.2
Bang 2.2

Thams

STT Ténthamsb Diéngiai CPU212 f CPU214
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1 V Lamiéndocghi | 0.0+1023.7| 0.0+4095.7
2 | Pémcongvao 0.0+7.7 0.0+7.7
3 Q Pémcongra 0.0+7.7 0.0+7.7
4 M Vingnhénoi 0.0+15.7 0.0+31.7
5 SMchidoc | Vangnhédacbiét|  0.0+29.7 0.0+29.7
6 SMdoc/ghi | Viungnhsdacbiét|  30.0+45.7 |  30.0+85.7

biachitruynhapduocquyudcvéicongthirc:
*Truynhaptheobit:
Ténmién+diachibyte.chisdbit.

Vidu:V150.4ladiachibitsd4cuabyte150thudcmiénV

*Truynhaptheobyte:
Ténmién+Bvadiachibyte.

Vidu:VB150ladiachibyte150thuocmiénV.
*Truynhaptheotir(word):

Ténmién+Wvadiachibytecaocuattr.

Vidu:VW150ladjachitirdongdmhaibyte150va151thuécmienV, trongdobyte

150covaitrobytecaocuattr.
*Truynhaptheotirkép:

Ténmién+Dvadiachibytecaocuatu.

Vidu:VD150ladiachitirképgdmbdnbyte150,151,152val153thuscmiénV,

trongdébyte150covaitrobytecao,153covaitrolabytethapcuatirkép.

Tatcacacbytethuocvingdirliéudéucothétruynhapbangcontro.Contro
duocdinhnghiatrongmiénV hogccéacthanhghiAC1,AC2,AC3.Mdicontré chidia

chigdm4byte(tirkép).Quyudcstirdungcontrodétruynhapnhusau:
&+diachibytecao
Vidu: AC1=&VB150lathanhghiAC1chiradiachibyte150thuocmiénV.
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VD100 =&VW150 latirkép VD100 chira diachibyte cao
caatirdon VW150thuocmiénV.
AC2: &VD150lathanhghiAC2chtradiachibytecao150cuatirképVD150
thugcmiénV.

Toéanhang*(contro):1alaynoidungcuabyte tirhodctirképmacontrodang
chivao.Vdicacdiachiddxacdinhtréncocacvidu:
Vidu:+LaynoidungcuabyteVB1501a:*AClI.

+LayndidungcuatirdonVW15013:*VD100.
+LaynodidungcuatirképVD1501a:*AC2.
Phépgandiachivastrdungcontronhutrénciingcotacdungvainhirngthanh
ghil6bitcuabothoigian,bodémthudcddituong
2.7.4.Vungdditwong
Vingddituongdé luugitrdirliéuchocacddituonglaptrinhnhucacgiatri tic
thoi,giatridattrugeciabodém, haybothaigian. Dirlicukiéudditwongbaogom
cacthanhghicaabd thoigian,bo dém,cacbodémcaotdc,bd démtuongtirvacac
thanhghiAC
Kiéudirliéudditugngbihanchératnhiéuvicacdiliéukiéuddituongehi

duocghitheomucdichcansirdungcuaddituongdo.

Bang 2.3
Tén Diéngia Thams

) CPU212 CPU214
TT thame L i
1 ACO Acquy0(khéngcokhananglamcontro)
2 AC Acquy 1+3 1+3
3 C Bodém 0+63 0dén127
4 HSC Bodémtdcdocao 0dén2
5 AW | Bodémcongvaotuongty 0+30 0dén30
6 AQW | Bodémcongratuongtuy 0+30 0dén30
7 T Bothoigian 0+63 0dén127
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2.8.CHUONG TRINH CUAS7-200
2.8.1.CAutrtcchuongtrinhS7-200
Cac  chuongtrinhdiéu  khiénPLC  S7-200duocviétcé  cautrdchaogdm
chuongtrinh  chinh(mainprogram)sau ~ d6  déncécchuongtrinhconvacac

chuongtrinhstrlyngatnhuhinh2.6

Main Program

MEND

SBR 0 Chuong trinh con thit nhit

RET

SBR n  Chuong trinh con thit n +1

RET

INTO Chwong trinh <0 1¥ ngét thir nhat

RETI

[NTn Chuong trinh xirly ngit thin +1

RETI

Hinh 2.6 : CAu trac chuong trinh cua S7-200
2.8.2. Viét chwong trinh diéu khién
2.8.2.1. Khai bao phan cing.
Ta phai xay dung cau hinh phan cang khi tao mot project. Dit liéu vé cau
hinh s& duoc truyén dén PLC sau do.

2.8.2.2. Cau truc cira so lap trinh.

rang Mt kigm tra trang thai
vide oEa PLE ciia chwong trink.

(a<{

chirc néng




Hinh 2.7: Cau triic cra s6 lap trinh
- Bang khai béo phy thugc khéi. Dung dé khai béo bién va tham sé khéi.
- Phan soan thao chta mot chuong trinh, nd chia thanh ting Network. Cac
thong sé nhap duoc kiém tra 15i cu phap.

Noi dung ctra s6 “Program Element” tuy thudc ngén ngit lap trinh di lva
chon. C6 thé nhan dap vao phan tir 1ap trinh can thiét trong danh sach dé chén
chung vao danh sach. Ciing c6 thé chén c4c phan tir can thiét bang cach nhan va
nha chuot.

a. Céac thanh céng cu thwong sir dung

* Cac Menu cong cu thuong dung.

- New (File Menu) Tao mai

- Open (File Menu) Mo file

- Cut (Edit menu) Cat

- Paste (Edit Mennu) Déan

- Copy (Edit Menu) Sao chép

- Download (PLC Menu) Tai xubng

- Network (Insert) Chen network moi

- Program Elements (Insert) M¢ cira s6 cac phan tir 1ap trinh
- CLear/Reset (PLC) Xoa chuong trinh hién thoi trong

b.Céac phan tir 1ap trinh thwong dung (cira s6 Program Elements)

* C4c Iénh logic tiép diém: * C4c loai counter.
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* Cac lénh toan hoc

* Cac loai times:

= L@:I
-Er S, PULSE

- S_PEXT
—FT s_opt1

T 5_0D1s
T S_OFFDT

S
e
-
e
E—

(5P
~{5E)
~(5F)

* Céc Iénh chuyén doi dir lidu:
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S6 nguyén:

E {:| Integer fet.

~FJ MoD_DI

S6 thuc:
B {z&] Floating-paint fet.

. ﬂ ADD_R
~FT sue_r
£T MUL_R
T owv_R
T aBs
T SaRT
~F[ S0R
; :E[ LM
~FT Exp
~FT SN
FJ cos
T 140
T asiy

FT acos
T aTAN

* Cac Iénh so sanh:
_J LQ Cormparator



c. Timer: TON, TOF, TONR

Timer 1a bo tao thoi gian tré gifra tin hiéu vao va tin hiéu ra nén trong

diéu khién thuong duoc go 1a khau tré. Cac cong viéc diéu khién can nhiéu chuc

nang Timer khac nhau. Mot Word (16bit) trong vang dir liéu duoc gan cho mot

trong cac Timer.
% TON: Delay On

v SIMATIC IEC 1131

omm GDI“

«4PT ?77ms

S TON Txxx, PT

IN: BOOL.: Cho phép timer.
= PT: Int: gi4 tri ddt cho timer(VW, IW, QW,MW,
SW, SMW, LW, AIW, T, C, AC...)

Txxx: s6 hiéu timer

Trong S7- 200 c6 256 timer, ki hiéu tir TO — T255. Cac sd hiéu timer

trong S7- 200 nhu sau:

TOMRE 1ms
10ms
100 ms

TOM, TOF 1ms
10m=

100 m=

32./67 =
32767 s
32767 =
32767 s
32767 s
3276.7 s

0, T64
T1-T4, TES-TE8
75.T31, TE9-Ta5
132, T96

T33-T36, T97-T100
T37-T63, T101-T255



Metwork 1
T37

0.0
—| |— N TON

+104PT 100 ms

Metwork 2

_l T37 I_(QU .D)

CLI e B L]

1 0(100ms)=1=

!

MaimLim
value = 3767

current=10

T3 (currert)

T37(bit) 1]

@00

s TOF : Delay Off.

'y SIMATIC  IEC 1131
o IN: BOOL: Cho phép timer.
A
b e PT: Int: gid tri dt cho timer(VW, IW, QW,MW,
F
B SW, SMW, LW, AIW, T, C, AC...)
Txxx: s6 hiéu timer.
S TOF  Txxx, PT
T
L
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w- UL

oo+ atom
—

mo J_/
(curreet) i
T | J L

@00
s TONR:
IN: BOOL.: Cho phép timer.
= ol = e PT: Int; gia tri dat cho timer(VW, IW, QW,MW,
f ERED SW, SMW, LW, AIW, T, C, AC...)
b | deroms Txxx: s6 hiéu timer,
S TONR T, PT
{ Metwork 1
—I 7 = N TONR
— = )
— )
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- | |

100(10ms) =1s

& -

{oB0(IOms) | 40(10ms)

(Currert)

m
(Currert)

T1 (bit), Q0D | | [

I0.1(Resel) —

s COUNTER

- Trong cong nghiép, bd dém rat can cho cac qua trinh dém khac nhau nhu:
dém s6 chai, dém xe hoi, dém s6 chi tiét,...

- Mot word 16 bit (counter word) duoc liru trir trong vung b nhé dix liéu hé
théng cua PLC dung cho mdi counter. S6 dém duoc chaa trong ving nhé di
liéu hé thong dudi dang nhi phan va co gia tri trong khoang 0 dén 999.

- Céc phat biéu dung dé lap trinh cho bo dém co cac chirc nang sau:

- Pém 1én (CU = Counting Up): Tang countér 1én 1. Chirc ning nay chi dugc
thuc hién néu c6 mot tin hiéu duong (tir “0” chuyén sang “17) xay ra & ngd vao
CU. Mot khi s6 dém dat dén gidi han trén 14 999 thi n6 khong dugce ting nira.

- Pém xudng (CD = Counting Down): Giam counter di 1. Chirc ning niy chi
duoc thyc hién néu c6 su thay doi tin hiéu duong (tir “0” sang “1”) & ngd Vai
CD. Mot khi s6 dém dat dén giGi han duéi 0 thi né khdg con giam duoc nira.

- bat counter (S = Setting the counter): Counter dugc dat véi gia tri duoc lap
trinh & ngd vao PV khi cd canh Ién (c6 su thay doi tir mic “0” 1én mirc “17”) &
ngd vao S nay. Chi co su thay doi mai tir “0” xang “1” & ngd vao S ndy méi dit
gia tri cho counter mét lan nia.

- bat s6 dém cho Counter (PV = Presetting Value): S6 ¢ém PV 1a mot word 16
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bit & dang BCD. Céc todn hang sau cd thé dugc sir dung ¢ PV Ia:
Word IW, QW, MW,...
Hang sé: C 0,...,999

- Xo4 Counter (R = Resetting the counter): Counter dugc dat vé 0 (bi reset)
néu ¢ ngd vao R co su thay doi tin hiéu tir mac “0” 1én mue “17”. Néu tin hiéu &
ngd vao R 1a “0” thi khéng c6 gi anh huong dén bo dém.

- Quét s6 cua s6 dém: (CV, CV-BCD): S dém hién hanh cé thé dugc nap vao
thanh ghi tich luy ACCU nhu mét s6 nhi phan (CV = Counter Value) hay sé
thap phan (CV-BCD). Tur d6 c6 thé chuyén cac sé dém dén cac ving toan hang
khac.

- Quét nhi phan trang thai tin hiéu caa Counter (Q): ngd ra Q cua counter co
thé dugc quét dé lay tin hiéu cua nd. Néu Q = “0” thi counter & zero, néu Q =
“1” thi s6 dém & counter Ion hon zero.

Biéu d6 chiic ning.

cu

c0 LN

b
b
b S

s Up counter.
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v SIMATIC IEC 1131 ,
| Cxxx: so hiéu counter (0 — 255)

L
8 Cxx CU: kich dém Ién
- Cl cCTU
F — Bool
B R
— S
D R: reset
Bool

S |CTU Cxxx, PV o
T PV: gia tri dat cho counter

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

MO ta:

MJdi 1an ¢ mot suon canh 1én & chan CU, gia tri bd dém (1 word) duoc
tang 1én 1. Khi gia tri hién tai lon hon hodc bang gia tri dat PV (Preset value),
ngo ra s€ duogc bat Ién ON. Khi chan Reset duoc kich (suon 1€n) gia tri hién tai
bo dém va ngd ra duoc tra vé 0. Bo dém ngung dém khi gié tri bo dém dat gia
tri toi da 12 32767.

c42

0.0

—| I Cu_cTu
0.2

_I

l
I R

+44 PV
Metwork 2
c4as 0.0
=)
Gian do xung:
0.0 () M rirrri

0.2 (resst) : : : f I_I



< Down counter.

v SIMATIC IEC 1131 ,
- Cxxx: so hiéu counter (0 — 255)
A C , /
N CD: kich d¢ém xuong
£l o
SR Bool
—- LD: load
S | CTD Cxxx,PY
[ | Bool
PV: gia tri dat cho counter
INT
PV: VW, IW, QW, MW, SMW, ......
MO ta:

Khi chan LD duoc kich (suon 18n) gia tri PV duoc nap cho bo dém. Mbi khi
c6 mdt suon canh 1én ¢ chan CD, gié tri bo dém (1 word) dugc giam xuéng 1.

Khi gié tri hién tai cua bo ¢ém bang 0, ngd ra s& duoc bat 18n ON va bo dém s&

Metwork 1

ngung dém.

c1

0.0
._| |7co CTD
0.1
._I |7I_D
+3

4P

Metwork 2
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Gian d6 xung:

IDUD:I'-M‘l_[_]_[_]_[_l [ M

01 Losc _]_l I_l_.—
R -
2 || —1 2
i1 1
{(currert) J_I_l_\ 0 .
C1 (bi) — i 5

% Up-Down Counter.

< SIMATIC IEC 1131 .
. Cxxx: so hiéu counter (0 — 255)
L C o0 )
g‘ —{cu cTup CU: kich @ém Ién
- CD
F Bool
B —{r
D | ey CD: kich dém xuéng
Bool
S |[CTUD Cxxx, PV
I R: reset
Bool

PV: gia tri dat cho counter

INT

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

MO ta:

Mai 1an c6 mot suon canh 18n & chan CU, gid tri bo dém (1 word) duoc ting
lén 1. Mdi l1an c6 mot sudn canh 18n & chan CD, gia tri bo dém dugc giam
xubng 1. Khi gi4 tri hién tai I6n hon hodc bang gia tri dit PV(Preset value), ngd
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ra s& duoc bat 18n ON. Khi chan R dugce kich (suon 18n) gié tri bo dém va ngd
Out duoc tra vé 0. Gi4 tri cao nhat cua bo dém 1a 32767 va thap nhat 1a — 32767.
Khi gia tri bo dém dat ngudng

CHUONG 3.
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UNG DUNG PLC S7-200 TRONG

LAP TRINH VA PIEU KHIEN KHOAN TU PONG

3.1. CAC THUC HIEN BAN PAU
3.1.1. Cach thwe hién chwong trinh trong plc

PLC thuc hién chuong trinh theo chu trinh 1ap. Mbi vong lap duoc goi la
vong quet (scan). Mbi vong quét duoc bat dau bang giai doan chuyén dit liéu tir
cac cong vao sb tgi ting bo nha dém ao ngd vao (1), tiép theo 1a giai doan thyc
hién chuong trinh. Trong tirng dong quét, chuong trinh dugc thyc hién tur I€nh
dau tién dén lénh két thuc. Sau giai doan thuc hién chu trinh 1a giai doan chuyén
cac noi dung ciia bo dém ao ra (Q) téi cac cong ra s6. Vong quét dugc két thic
bang giai doan truyén thong noi bo va kiém tra I3i.

Thoi gian can thiét dé PLC thyc hién dugc mot vong quét goi 1a thoi gian
vong quét ( Scan time ). Thai gian vong quét khong cé dinh, tic 1a khong phai
vong quét nao cling duoc thuc hién trong mot khoang thoi gian nhu nhau. Co
cong quét thuc hién 1au, ¢ vong quét thuc hién nhanh tuy thudc vao sb 1énh
trong chuong trinh duoc thuc hién, vao khéi luong dit liéu truyén thong trong

vong quét do.
LT T
Bat Jau chu ky
Ik :\. u Ngd vao

N KN X E— [-]
i
[ Pl = Process-image input table (vung aém vac) |
b
Chuvong trinh: 3 Wik onielr
- Bitmemory L} C 2
- Tirmer
- Counter

T .1 01

| PIQ = Process-image cutput table (ving d&m ra) |
N

R ——— -]
®H X S

Hinh 3.1: Chu ky quét trong PLC
Nhu vay gitta viéc doc dir liéu tir d6i tugng xur ly, tinh todn va viéc guri tin
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hiéu diéu khién t6i d6i twong c6 mot khoang thoi gian tré dung bang thoi gian
vong quét. No6i cach khac, thai gian vong quét quyét dinh tinh thoi gian thuc cua
chuong trinh didu khién trong PLC. Thoi gian quét cang ngan, tinh thoi gian
thuc hién cua chuong trinh cang cao.

Tai thoi d1em thuc hién Iénh vao/ra, thong thuong Iénh khong lam viéc
truc tlep vé6i cong vaolra ma chi thong qua bo dém 4o cua cong trong vung nhé
tham sd. Viéc nhé viéc truyén thdng giira bo dém 4o vai ngoai vi do hé diéu
hanh CPU quan ly. O mét s6 modul CPU, khi gap Iénh vao/ra ngay lap tic hé

thdng s& cho dung moi cong viéc khac, ngay ca chuong trinh xu ly ngat dé thuc
hién Iénh truc tlep cong vaolra.

3.1.2. Pau ndi dao chiéu dong co

bong Co
ov 24V
Q0.1 Q0.0
|
0V ‘ ‘ 24V 24V ‘ ‘ 0V
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Hinh 3.2 : So d6 dau ndi dao chiéu dong co

3.1.3. Thiét ké b nguon

Do trong mach di¢n co6 cac thiét bi dién st dung nguén dién mét chiéu DC 24V
nhung & ngoai zic cam cua cac thiét bi nay lai cam tryc tiép vao ngudn dién AC
220V 50Hz , nhu vay cac thiét bj dién tir can c6 mot bd phan dé chuyén doi tir
ngudn xoay chiéu ra dién 4p mot chiéu dé phu hop véi cac linh kién dién tir

duoc st dung trong bai:

Fguein D
phing

1 . Mach | Mach
AG Biénap | | chinh | loc

il

Hinh 3.3 : So d6 khdi bd ngudn
% Bién ap nguon : Ha thé tir 220V xudng cac dién ap thap hon nhu 6V, 9V,
12V,15V,18V, 24V v v ... Trong bai ta st dung bién &p KDK 3A (hinh 3.3)

D —

Hinh 3.4 : Bién 4p KDK 3A

Bién 4p nay c6 cudn so cap va thir cap. Phia cudn so cap 1a dé cap dién

220VAC ( dién ludi, tie dién lay ra tir cac 6 cam dién cua gia dinh), phia tha
cap ta lay ra nguon dién 24V.
% Mach chinh luu : Déi dién AC thanh DC.
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- Do tinh chat dan dién mot chiéu nén Diode thuong dugc str dung trong cac
mach chinh luu ngudn xoay chiéu thanh mot chiéu, cac mach tach séng, mach
gim &p phan cuc cho transistor hoat dong . Trong mach chinh luu Diode c¢6 thé
duoc tich hop thanh Diode cau c¢6 dang ( hinh 3.4)

Hinh3.5 : Diode cau chinh luu
¢ Mach dién dung tu loc.

Sau khi chinh luu ta thu dugc dién 4p mot chiéu nhap nhd, néu khong cé tu
loc thi dién ap nhéip nho nay chua thé dung duoc vao cac mach dién tir, do do
trong cic mach ngudn, ta phai lip thém céc tu loc ¢o tri s6 tir vai trim pF dén
vai ngan pF vao sau cau Diode chinh luu, tu loc co6 dién dung cang 16n thi dién

ap O dau ra cang bang phang, & day ta dung tu loc 2200uF (hinh 3.5).

Hinh3.6 :Tu loc 2200uF/25V
Trong cac mach chinh luu, néu co tu loc ma khong c6 tai hodc tai tiéu thy
mot cong xuat khong dang ké so v6i cong xuat ctia bién ap thi dién ap DC thu
dugc la DC =1,4.AC.
49



Nhu vay ta c6 so d6 tong quat bd cip ngudn nhu sau(hinh 3.6)

2200

1100

ow

Bién ap

" ?4@@ h
! o1
:;~ .

D2 I+ 1

D 2200uF 25V

3 - |
= D3
9 = .

Hinh3.7 : So d6 bo ngudn

3.2. UNG DUNG PLC, LAP TRINH VA PIEU KHIEN KHOAN
3.2.1 Thong ké tin hiéu ddu vao ra cia PLC

Tin hiéu dau vao cua PLC

10.0 start
10.1 reset
10.2 pause

Khi dén vi tri khoan thir 1 , bong co
10.3 2 va 3 hoat dong

Khi dén vi tri khoan thtt 2 , Pong co
10.4 2 va 3 hoat dong

Khi dén vi tri khoan thir 3 , Dbong co
10.5 2 va 3 hoat dong
0.6 DPong co 2 di 1én , dong co 3 dung

hoat dong
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Dbong co thtr 2 dimg , Dong co 1 chay
11.0 stop
11.1 Hé¢ thong thuc hién xong va dimg

Tin hiéu dau ra cua PLC

Q0.0 Pong co 1 quay thuan
Q0.1 Pong co 1 quay nghich
Q0.2 Dong co 2 quay thuan
Q0.3 Pong co 2 quay nghich
Q0.4 bong co 3 hoat dong

3.2.2. Hoat dong ciia mo6 hinh

Khi ta nhan 10.0 ( Start ) ltic nay cudn hut cua role thir 1 hoat dong dong thot
dong co thtr nhat quay thuan , day truyen chuyén dong sang trai . Khi dén vi tri
10.3 ( vi tri mudn khoan lan thu: nhat ) lic ndy dong co thtr nhat ngimg hoat
dong , cudn hut cua role thir 3 va role thir 5 htt nghia la dong co thir 2 quay
thuén , dong co thur 3 hoat dong . Khi dong co thir 2 quay thuan va dong co thir
3 hoat dong thi qua trinh khoan & vi tri thir nhét duogc thue hién cho dén khi
cham vao cong tic hanh trinh tht 6 ( vi tri 10.6) thi luc ndy dong co tht 3 tam
ngumg hoat dong cudn hit cua role 4 nghia la dong co thir 2 quay nghich ban
khoan truyén dong 1én trén . Cho dén khi cham vao cong téc hanh trinh thi 7 (
vitri 10.7) .

Khi tram vao cong trac hanh trinh thtr 7 ( vi tri 10.7) lic nay role thar 1 q hut
, dong co thu 1 hoat dong ( quay thuén ) day truyén chuyén dong sang trai . Khi
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dén vi tri 10.4 ( vi tri mubn khoan lan thir hai ) ltc nay dong co thtr nhat ngimg
hoat dong , cudn hut cua role thir 3 va role thtr 5 hat nghia 1a dong co thir 2
quay thuan , dong co thir 3 hoat dong . Khi dong co thir 2 quay thuin va dong
co thtr 3 hoat dong thi qua trinh khoan ¢ vi tri tht hai dugc thuc hién cho dén
khi cham vao cong tic hanh trinh tht 6 ( vi tri 10.6) thi ltc ndy dong co thi 3
tam ngtng hoat dong cudn hit cua role 4 nghia la dong co thir 2 quay nghich
ban khoan truyén dong lén trén . Cho dén khi cham vao céng tac hanh trinh thir
7 (vitril0.7).

Trong qué trinh thuc hién chu trinh khoan néu xay ra su ¢d trong qua trinh
hoat dong thi ta c6 thé cham vao céng tic hanh trinh th 2 ( vi tri 10.1) hay 1a
naGt STOP dé tam dirng hoat dong dé stra chira su ¢d . Sau khi stra chita xong co
thé tiép tuc qua trinh khoan

Quay trd lai qua trinh khoan

Khi tram vao cong tric hanh trinh tht 7 ( vi tri 10.7) Itc nay role thir 1 lai hat

, dong co thir 1 hoat dong ( quay thuén ) day truyén chuyén dong sang trai . Khi
den vi tri 10.5 ( vi tri mudn khoan 1an thir ba ) lic nay dong co thir nhat ngimg
hoat dong , cudn hut cua role thir 3 va role thur 5 hat nghia 1a dong co thir 2
quay thuan , dong co thur 3 hoat dong . Khi dong co thir 2 quay thuan va dong
co thir 3 hoat dong thi qua trinh khoan ¢ vi tri thir hai duoc thuc hién cho dén
khi cham vao cong tic hanh trinh thtt 6 ( vi tri [0.6) thi ltc ndy dong co thi 3
tam ngung hoat dong cudn hut cua role 4 nghia la dong co thtr 2 quay nghich
ban khoan truyén dong lén trén . Cho dén khi cham vao céng tic hanh trinh thir
7 (vitri10.7).

Khi khoan xong vi tri thir 3 nghia la hét qua trinh khoan . Sau khi cham véao
cong tic hanh trinh thtr 7 (vi tri 10.7 ) thi lac nay role 2 hut dong co thir 1 quay
nghich . Khi dong co 1 quay nghich ( day truyén khoan tré lai vi tri ban dau )
dén khi cham vao cong tic hanh trinh thar 8 (vi tri I1.1 ) thi qué trinh khoan két
thuc , hé thong dimg hoat dong .

Chu y la trong qua trinh khoan néu co sy c6 ma mudbn quay lai tro lai vi bi
ban d4u thi ta 4n nut return dé day truyén tré lai vi tri ban dau .

3.2.3. Cach d4u ndi diu vao ra caa PLC

24vDC

start

L 10.0

Q0.0 1

10.1




Hi
stop

pause

Hinh 3.8 : Cach d4u ndi dau vao ra cua PLC

3.2.4. Chwong trinh may khoan s dung PLC S7-200
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Quang / MAIN (OB1)

Block: MAIN
Author:
Created: 08/03/2012 10:29:33 am

Last Modified: 09/08/2012 03:24:30 pm

Symbol Var Type Data Type Comment
TEMP
TEMP
TEMP
TEMP

PROGRAM COMMENTS
Network 1 Network Title

Network Comment

10.0 M0.0
| | rd
(. (s)

1
M1.2 11.0 M1.1
| | | | Ve
10 1 )

2

Network 2

M0.0 10.3 MO.1
|| || (s)
I | | | \

1

MO0.0

(r)
{ R
1
Network 3

MO.1 Q0.3 10.2 Q0.2
| | |, | |, | e
| | 1 | 1 | \
MO.4 10.2 Q0.4
| | |, | ¢ )
| | | | \
MO.7
| L
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Quang / MAIN (OB1)

Network 4
MO.1 10.6 MO0.2
| | | /
_l I 1 X © )
1
MO.1
—(®r)
1
Network 5
MO0.2 10.7 MO0.3
| | | e
— | 1 (s)
1
MO0.2
—(r)
1
Network 6
MO0.3 Q0.1 10.2 Q0.0

—
_IMO.Gl_
_|M0.0|_

N\

Network 7

MO0.3 10.4 MO0.4

217



Quang / MAIN (OB1)

Network 8
MO0.4 10.6 MO0.5
| | | /
_l I 1 X © )
1
MO0.4
—(®r)
1
Network 9
MO0.5 Q0.2 10.2 Q0.3

—
_|M1.0|_
_IMO.Zl_

N\

Network 10
MO0.5 10.7 MO0.6
| | | e
— | . (s)
1
MO0.5
—(®r)
1
Network 11
MO0.6 10.5 MO0.7
| | | e
— | . ()
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Quang / MAIN (OB1)

Network 12
MO0.7 10.6 M1.0
| | | /
_l I 1 X © )
1
MO0.7
—(®r)
1
Network 13
M1.0 10.7 M1.1
| | | e
— | 1 (s)
1
M1.0
—(r)
1
Network 14
M1.1 10.2 Q0.1

N\
v/

Network 15

Network 16

11.1 M0.0

— (=)

15
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Network 17

11.0 M1.2 M0.0

10
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3.2.5. Mt s6 hinh anh ciia mé hinh

Hinh 3.9 : Hinh anh ctia mo hinh
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KET LUAN

Sau mét khoang thoi gian ngan thyc hién dé tai tét nghiép, ciing vai nd luc
6 gang cua ban than sy gitp do tan tinh cua cac thay cd gi&o, ban bé cing 16p,
dén nay em di hoan thanh dé tai tot nghi¢p cua minh. Trong dé tai cia minh em
d4 tim hiéu va thuc hién dugc cac yéu cau sau :

- Tim hiéu vé PLC S7-200

- Tim hiéu vé mot sb cong nghé khoan va méot s6 loai may khoan hién
nay

- Ung dung PLC l4p trinh va diéu khién khoan tu dong

Tuy nhién do thoi gian ¢ han ciing nhu trinh d6 caa ban than con nhiéu han
ché nén dé tai thuc hién con nhiéu thiéu sot nhu :

- Chua that su ti vu trong phuong phép 1ap trinh

- Chua thiét ké dugc chuong trinh giam sat trong qua trinh hoat dong
hong su ¢6 ¢ dau thi thong bao

Em rat mong nhan duoc su chi bao, sira chita dong gop y kién cua céc thay
c0 gido , cac ban trong I6p dé em c0 thé thyu hién va hoan thanh deé tai duoc tot
hon.

Mot lan Nira em Xin chan thar]h cam on sy chi bao, huéng dan tan tinh cua
TH.S Nguyen birc Minh , cac thay co trong khoa , cac ban be trong 16p da gilp
dd em trong qué trinh thyc hién d¢ tai .

Em xin chan thanh cam on!
Hai phong, ngay...thang...nam 2012

Sinh vién thyc hién

Pham Van Quang
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