LOI MO DAU

Ngay nay, véi sy phét trién caa khoa hoc ki thuét, sy da dang cua cac
linh kién dién tur sb, céc thiét bi diéu khién tu dong, cac cdng nghé cii dang
dan dan duoc thay thé bang céc céng nghé hién dai. Cac thiét bi cong nghé
tién tién vai hé théng diéu khién lap trinh vi diéu khién, hé théng tu dong diéu
khién, vi xir 1y, PLC... cac thiét bi diéu khién tir xa... dang duoc ung dung
rong réi trong cong nghiép, cac day chuyén san xuét.

Trong nén san xuat céng nghiép, dac biét la trong cdbng nghiép nhu cau
dinh luong thanh phan cta cac hdn hop 1a rat 16n. Trong thuc té, cé rat nhiéu
thiét bi va phuong phap dé dinh luong thanh phan céc chét, nhung dé c6 mot
hé thong diéu khién qua trinh dinh lugng véi gid ca thich hop 1a rat can thiét
trong diéu kién Trong diéu kién hién nay, viéc két hop giita thong tin 1a mot
giai phap dé tang tinh canh tranh ctia mot san pham cong nghiép d6 1a san
pham cua co dién ti.

Pé ting niang suit qua trinh dinh luong va khudy tron thi van dé ap
dung diéu khién tu dong 1a khdng thé thiéu dugc. Thé nhung van dé lya chon
thiét bi ciing nhu phuong phap diéu khién sao cho dap tmg dugc yéu cau dat
ra d6ng thoi tang nang suat cta qua trinh 12 mot van dé phac tap doi hoi ngudi
thiét ké am hiéu vé co khi ciing nhu kién thirc vé diéu khién ty dong.

Vi nhu cau trén, em duoc giao dé tai “Nang cdp va hoan thanh Bai
thi nghiém binh trgn nhién ligu tgi phong thi nghiém truong Pai Hoc Dan

Ldp Hai Phong™ dé gitp cho céc sinh vién hiéu biét thém vé van dé nay.



CHUONG 1:

GIOI THIEU VE PLC

1.1. TONG QUAN VE PLC.

1.1.1. Giéi thiéu vé PLC (Programmable Logic Control) (B diéu khién
logic kha trinh)
Hinh thanh tir nhom céac ky su hdng General Motors nam 1968 véi y
tuong ban dau 1a thiét ké mot bo diéu khién thoa man céc yéu cau sau:
- Lap trinh d& dang, ngdn ngit 1ap trinh dé hiéu.
- D& dang stra chira thay thé.
- On dinh trong mdi truong cong nghiép.
- Gia ca canh tranh.
Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control)
(hinh 1.1) 1a loai thiét bi cho phép thuc hién linh hoat cac thuat toan diéu
khién sé théng qua mot ngdn ngit lap trinh, thay cho viéc thé hién thuat toan

d6 bang mach sé.
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Tuong duong mot mach sb.
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Nhu vay, véi chuong trinh diéu khién trong minh, PLC tro thanh bo diéu

khién s6 nho gon, dé thay ddi thuat toan va dic biét d& trao doi théng tin véi moi

trueong xung quanh (véi cac PLC khac hoac véi may tinh). Toan b chuong trinh



diéu khién duoc luu nhé trong bd nhg PLC dudi dang cac khdi chuong trinh

(khdi OB, FC hoic FB) va thuc hién l3p theo chu ky ctia vong quét.
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Hinh 1.1: Thiét bi diéu khién logic kha trinh.

Pé c6 thé thuc hién duoc mot chuong trinh diéu khién, tat nhién PLC
phai c6 tinh nang nhu mot may tinh, nghia l1a phai c6 mét bo vi xir ly (CPU),
mét hé diéu hanh, bo nhd dé luu chuong trinh diéu khién, dit liéu va cac cong
vao/ra dé giao tiép v4i doi twong diéu khién va trao doi théng tin vai moi
trudng xung quanh. Bén canh d6, nhiam phuc vu bai toan diéu khién sé PLC
con can phai c6 thém cac khoi chic niang dic biét khac nhu bd dém

(Counter), bo dinh thi (Timer)... va nhitng khbi ham chuyén dung.
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Hinh 1.2: Hé thong diéu khién sir dung PLC.
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Hinh 1.3: Hé théng diéu khién dung PLC.




1.1.2. Phan loai.

PLC duoc phan loai theo 2 cach:

- Hang san xuat: Gom céc nhan hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...

- Version:

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

PLC Misubishi c6 cac ho: Fx, Fxo, Fxon

1.1.3. Céc b diéu khién va pham vi &ng dung.

1.1.3.1. Céc bd dicu khién.
Ta c6 cac bo diéu khién: Vi xir Iy, PLC va may tinh.
1.1.3.2. Pham vi irng dung.
a. May tinh.
- Dung trong nhitng chuwong trinh phic tap doi hdi do chinh xac cao.
- C6 giao dién than thién.
- Téc d6 xtr Iy cao.
- C6 thé luu trix voi dung lugng I6n.
b. Vi xu ly.
- Dung trong nhitng chuong trinh ¢6 d6 phuc tap khong cao (vi chi xu
ly 8 bit).
- Giao di¢n khdng than thién véi ngudi st dung.
- Toc d6 tinh toan khdng cao.
- Khong luu trit hodc Iuu trix voi dung lugng rat it.
c. PLC.
- Do phtic tap va toc do xir ly khdng cao.
- Giao dién khong than thién véi nguoi stir dung.
- Khong lwu trix hodc luu trix véi dung luong rét t.

- Méi truong 1am viéc khac nghiét.



1.1.4. Cac linh vuc wng dung PLC.

PLC duogc sir dung kha rong réi trong cac nganh: Céng nghiép, may
cdng nghiép, thiét bi y té, 6t6 (xe hoi, can cau)

1.1.5. C4c wu diém khi sir dung hé théng diéu khién véi PLC.

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

- C6 @6 mém déo str dung rat cao, khi chi can thay d6i chwong trinh

(phan mém) diéu khién.

- Chiém vi tri khéng gian nho trong hé théng.

- Nhiéu chirc nang diéu khién.

- Tbc d6 cao.

- COng suat tiéu thu nho.

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

- C6 kha ning mo rong sé luong dau vao/ra khi ndi thém cac khéi

vao/ra chiric nang.

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

- Gia thanh khéng cao.

Chinh nho nhitng wu thé d6, PLC hién nay dugc sir dung rong réi trong
cac hé théng diéu khién tu dong, cho phép nang cao ning suat san Xuat, chat
luong va sy dong nhat san pham, ting hiéu suat, giam ning luong tiéu ton,
tdng muc an toan, tién nghi va thoai mai trong lao déng. Bong thoi cho phép

nang cao tinh thi trudong cua san pham.



1.1.6. Giei thiéu cac ngbn ngir lap trinh.

Cac loai PLC n6i chung thudng cé nhiéu ngdn ngit 1ap trinh nham phuc
vu cac ddi twong str dung khac nhau. PLC S7-300 c6 5 ngdn ngit lap trinh co
ban. b6 la:

- Ngbn ngir “hinh thang”, ky hiéu la LAD (Ladder logic).

Ladder Logic (LAD)
Suitable for users from the elecirical enginesning indusiry, for exampla,

"dreen T||I_|

"hey_1" "Rey 47 ht"
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Pay 1a ngdn ngir d hoa thich hop voi nhitng ngudi quen thiét ké mach
logic.
- Ngon ngir “liét ké 1énh”, ky hiéu la STL (Statement list).

Statement List (STL)
Suitabla for users from the world of computer tlechnology, for example,

A "Key_1"
A "Key 2"
= "Green_Light”™

bay la dang ngdn ngir lap trinh thong thuong cia may tinh. Mot
chuong trinh dugc ghép goi nhiéu cau 1énh theo mot thuat toan nhat dinh, mdi
Iénh chiém mot hang va déu cd ciu tric chung 13 “tén 1énh” + “toan hang”.

- Ngbn ngit “hinh khéi”, ky hiéu l1a FBD (Function Block Diagram).

Function Block Diagram (FED)
Suitabla for usars from the world of crcuil engineening, for example,

2 "Green_Lig
FFI.F_]_" — ht"

"K:T 2 L J—




Day ciing 1a ngdn ngir d6 hoa thich hop véi nhitng ngudi quen thiét ké
mach diéu khién sb.
- Ngbn ngir GRAPH.
Pay 1a ngdn ngir 1ap trinh cp cao dang dd hoa. Céu trac chuwong trinh
rd rang, chuong trinh ngan gon. Thich hop cho ngudi trong nganh co khi vén

quen Vvoi gian 6 Grafcet caa khi nén.

53_- YN Steps
Steps

Hinh 1.4: Ngbn ngtt 1ap trinh GRAPH.
- Ngon ngir High GRAPH.

Hinh 1.5: Ngon ngtr lap trinh High GRAPH.



1.2. CAU TRUC PHAN CUNG PLC HOQ S7.
1.2.1. Céc tiéu chuén va thong sé ky thuat he S7-200.

PLC Simentic S7-200 c6 céc thdng sé k¥ thuat sau:

Pic trung co ban caa cac khdi vi xir Iy CPU212 va CPU214 dugc gidi
thiéu trong bang:

CpO212 CPU24
B nhd chvdng trinh 512 words(1KB) c6 nhd 2048 words(4KB) ¢ nhd
B nhd dif ligu 512 words, chifa 100 words cd nhd 2048 words(4KB) chifa 312 words ¢ nhd
$6 cong logic vio 8 14
56 cong logic ra i 10
$6 module O md rong 2 1
Tong s6 cong logic vio b4 04
Tong s6 cong logic ra 04 04
S6 bo tao thdi gian tré 64/2:1ms 8:10ms, 34:100ms 128/4:1ms, 16:10ms108:100ms
S6 b dém b4 128
S6 b dém toc do cao 0 3
S6 bo phat xung nhagh )
S6 bo d, chinh tuidng ty 0 2
S bit nhd dic bigt 368 688
Ché do ngit & xif I tin hicu X X
Thdi gian b tei¥ b nhd 30 gid 190 gid
Pin keo dai thdi gian nhd X X
Led chi thi trang thail/O X X
Ghép noi miy tinh X X

1.2.2. Cac tinh nang caa PLC S7-200.
- Heé théng diéu khién kiéu Module nho gon cho céc ung dung trong
pham vi hep.
- C6 nhiéu loai CPU.
- C6 nhiéu Module mo rong.
- C6 thé mo rong dén 7 Module.
- Bus ndi tich hop trong Module & mit sau.

- C6 thé ndi mang vai 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 hgp CPU, 1/0 ngudn cung cap vao mot Module.
- Micro PLC véi nhiéu chirc nang tich hop.

1.2.3. Cac module caa S7-200.

- -
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Hinh 1.7: Cau trac cac dau du ni caa CPU 214
* Tich hop CPU, 1/0 ngudn cung cip vao mot Module, cé nhiéu loai
CPU: CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214 théng
dung nhat duoc md ta trén (hinh 1.6)
* Cac Module ma rong (EM) (Etrnal Modules)
- Module ngd vao Digital: 24V DC, 120/230V AC
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- Module ngd ra Digital: 24V DC, ngit dién tir
- Module ngd vao Analog: ap dong, dién tré, cap nhiét

- Module ngd ra Analog: &p, dong

Panel mounting Standard rail mounfing

R
—=E-

57-200 OPU Module Expansion Medule

=

Hinh 1.8: Cac module duoc tich hgp trong CPU 214.

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

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

* Phu Kkién

Bus néi dit liéu (Bus connector)

* Cac dén bao trén CPU.

Cac dén bao trén mat PLC cho phép xac dinh trang thai lam viéc hién
hanh ciaa PLC:

SF (dén do): Khi sang s& thdng béo hé théng PLC bi hong.

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

STOP (dén vang): Khi sang thong bao PLC dang & ché do dung. Dung

chuong trinh dang thuc hién lai.
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Ix.x (dén xanh): Thong bao trang thai tuc thoi caa cong PLC: Ix.x (X.X =
0.0 - 1.5). dén nay béo hiéu trang théi cua tin hiéu theo gia tri logic cta cong.

Qy.y (dén xanh): Théng béo trang thai tac thoi cua cdéng ra PLC:
Qy.y(y.y=0.0 - 1.1) dén nay bao hiéu trang thai cua tin hiéu theo gié tri logic
cua cong.

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

Cong tic nay ¢6 3 vi tri: RUN - TERM - STOP, cho phép xéc 1ap ché
do lam viéc cua PLC.

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

- STOP: Cudng buc CPU dimg chuong trinh dang chay va chuyén sang
ché @6 STOP. O ché do STOP, PLC cho phép hiéu chinh lai chwong trinh
hoac nap chuong trinh mai.

- TERM: Cho phép may lap trinh tu quyét dinh ché do 1am viéc cua
CPU hoic & ché d6 RUN hoic STOP.

12



1.2.4. Giéi thiéu cAu tao phan cieng cac KIT thi nghiém S7-200.

- Hé théng bao gom cac thiét bi:

1. Bo diéu khién PLC- Station 1200 chua:

- CPu-214: AC Power Supply, 24VDC Input, 24VDC Output.
- Digital Input / Output EM 223: 4x DC24V Input, 4x Relay Output
- Analog Input/ Output EM 235: 3 Analog Input, 1 Analog Output 12 bit
. Khéi Contact LSW-16
. Khéi Relay RL-16
. Khéi dén LL-16
. Khbi AM-1 Simulator
. Khéi DCV-804 Meter
. Khéi ngudn 24V PS-800
. May tinh.

co N o o b W DN

9. Céc day néi voi chét cam 2 dau
- M6 ta hoat déng cua hé théng:
1. Céc 16i vao va 16i ra CPU ciing nhu cua cac khéi Analog va Digital
duoc ndi ra cac chét cam.
2. Céc khdi PLC STATION - 1200, BV - 804 va PS - 800 st dung
ngudn 220VAC
3. Khdi RELAY - 16 dung cac RELAY 24VDC
4. Khéi dén LL - 16 dung cac dén 24V
5. Khéi AM - 1 diing cac bién tré 10 kild 6m
Dung céc day ndi c6 chdt cam 2 dau va tuy tirng bai todn cu thé dé dau
ndi cac 16i vaolra cia CPU 214, khoi Analog Em235, khoi Digital Em222
cling Véi cac dén, contact, Relay, bién tro, va khdi chi thi DCV ta c6 thé b tri
rat nhiéu bai thyuc tap dé 1am quen voi cach hoat dong cia mot hé théng PLC,

cling nhu cac 1ap trinh cho mot hé PLC.
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CPU 224 AG/DG/Relay
(6EST 214-1BD22-0XB0) 120/240 VAC Power
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Hinh 1.9: C4u hinh vao ra cia S7-200 CPU224 AC/DC/Relay
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1.3. NGON NGU LAP TRINH STEP7.
1.3.1. Cai dat STEP7.
Cau hinh phan ciing
Dé cai dat STEP7 yéu cau téi thiéu cAu hinh nhu sau:

- 80486 hay cao hon, d& nghi Pentium

- Pia ctng tréng: Téi thiéu 300MB

- Ram; > 32MB, ¢ nghi 64MB

- Giao tiép: CP5611, MPI card hay tiép hop PC dé lap
trinh vai mach nhé

- Mouse: Cé

- Hé diéu hanh: Windows 95/98/NT

C6 nhiéu phién ban cua b phan mém gdc caa STEP7 hién c6 tai Viét
Nam. Pang duoc st dung nhiéu nhat I1a phién ban 4.2 va 5.0. Trong khi phién
ban 4.2 kha pht hop voi nhitng PC ¢6 cau hinh trung binh nhung lai doi hoi
phai tuyét ddi c6 ban quyén thi phién ban 5.0, doi héi cau hinh PC phai manh
téc do cao, co thé chay & ché do khdng cai ban quyén (& muac han ché).

Phan 16n cac dia gbc ctia STEP7 déu c6 kha ning tu thuc hién chuong
trinh cai dat (autorun). B&i vay ta chi can bo dia vao va thuc hién theo nhitng
chi dan. Ta ciing c0 thé chu dong thuc hién cai dat bang cach goi chuong trinh
setup.exe co trén dia. Cong viée cai dat STEP7 ndi chung khdng khac gi nhiéu
so Vi viéc cai dat cac phan mém ¢ng dung khac nhu Windows, Office...

Tuy nhién, so véi cac phan mém khac thi viéc cai dat STEP7 sé& cd vai
diém khéac biét can dugc giai thich rd thém.

- Khai bdo m4 hiéu san pham: M4 hiéu san pham luon di kém theo
phan mém STEP7 va in ngay trén dia chtra b cai STEP7. Khi trén man hinh
hién ra ctra s6 yéu cau cho biét ma hiéu san pham, ta dién day du vao tit ca

cac muc trong 6 ctra s6 d6 thi méi c6 thé tiép tuc cai dat phan mém.
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- Pang ky ban quyén: Ban quyén cia STEP7 nim trén mot dia mém
riéng (thuong ¢ mau vang hoic do). Ta cd thé cai dit ban quyén trong qué
trinh cai dat hay sau khi cai dat phan mém xong thi chay chuong trinh ding
ky AuthorsW.exe c6 trén dia CD cai dat.

- Khai b4o thiét bj d6t EPROM: Chuong trinh STEP7 ¢ kha niang d6t
chuong trinh ¢ng dung 1én thé EPROM cho PLC. Néu may tinh cua ta c6
thiét bi ¢t EPROM thi can théng bao cho STEP7 biét khi trén man hinh xuat

hién ctra s6 (hinh dudi):

Memory Card Parameter Azsignment | X| I

—EPROM Driver

(& No EPROM Driver

£ EFRUH Drivenfor Pl relPEEN AU REE S

(" EPROM Driver for External Prommer

At thie Contestion LPTT: -

I Eeshfle Drvern (P 720, Pk Al PE 760

ok I Cancel Help

Cai dgt thiét bj dot EPROM

Chon giao dién PC/PLC: Chuong trinh duoc cai dit trén PG/PC dé hd tro
viéc soan thao cau hinh phan ctmg ciing nhu chuong trinh cho PLC. Ngoai ra,
STEP7 con c6 kha niang quan sat viéc thuc hién chuong trinh caa PLC. Mudn
nhu vay ta can tao bo giao dién ghép néi gitra PC va PLC dé truyén théng tin, di
liu. STEP7 c6 thé duoc ghép néi gitra PC va PLC qua nhiéu bo giao dién khac

nhau va ta c6 thé chon giao dién s& duoc str dung trong ctra s6 sau:

16



Inztalling/Uninstalling Imerfaces

Board1

Cide bé giao dién cd thé chon

Sau khi chon bo giao dién ta phai cai dat tham sé 1am viéc cho né thong
qua cira s6 man hinh dudi day khi chon muc “Set PG/PC Interface...”.

Properties - PC Adapter[Auto)

Cai dér thong 56 cho bé giao dién
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bat tham s 1am viéc:
Sau khi cai dat xong STEP7, trén man hinh desktop s& xuat hién biéu

tuong cua phan mém STEP7.

SiMaTIC

M anaget

Biéu twong ciia STEP 7

Ddng thoi trong menu Start cua Windows ciing ¢ thu myc Simatic Véi
tat ca c4c tén cua nhirng thanh phan lién quan, tir cac phan mém tro gitp dén
cac phan mém cai dt cau hinh, ché d6 lam viéc cua STEP7...

1.3.2. Trinh tw cac buéc thiét ké chwong trinh diéu khién

Tim giai phap cho bii todn

Tao mot Project.

Option 1 Option 2

Pinh ¢iu hinh I
Tao chudng trinh I Dinh ¢iu hinh

¥

Tao churdng (rinh

|

D6 chudng trinh va giam sdl

Hinh 1.10: Trinh tu cac buéc thiét ké chuong trinh.
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1.3.3. Viét chwong trinh diéu khién

1.3.3.1. Khai bdo phin cirng.
Ta phai xay dung cau hinh phan cang khi tao mét project. Dit liéu vé

cau hinh s& duoc truyén dén PLC sau do.

1.3.3.2. Céu triic cira sd lap trinh.

. . it thay dai — .
WM&, tao mai, ey Down Céng cu ket trang tha}"ri Jam Nut kiam tra trang thai
mét CT digu khign lead/Upload nai eac kénh vide ciia PLC cia chwong trinh.

T STH I-MicrofWIN 32 - Project] - [Sie TIC LaD| r' rﬂ |ﬁ‘:
Fiu Edb Sew PUC Deing Took Wi H BEIES

LEd &0 Bl == D' ®BER &
L Fl= N B R e T A ST |
I ™ = W Projec [CPU ITRELDT - - [ - - o - Jee et R O G-t T |

28 Pugeam Rlock Syt T Ve Tm | Osnbogn | Commrerd T
TEme
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128 MAIN UET)
chire ndng

o 5o 0siRn  —— TEMP
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+ @) Symbol Tabs - TEMP
(5] S Chae —
{2 Dda loch

Ving soan thao
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& Computr: Afp——<_ chwong trinh
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i IR - S S N 1 (R
O ER L |
= : £ ggg% :f'.“
g

_.
-3

===
~
-

LD B o { 5600 o [/ K] o |
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[

Cac khdi ham, 1énh

Hinh 1.11: Cau tric cira s6 1ap trinh.

- Bang khai béo phy thugc khdi. Dung dé khai béo bién va tham sé khoi.

- Phan soan thao chita mot chuong trinh, né chia thanh ting Network.
Céc thdng sé nhap duoc kiém tra 15i ct phap.

Noi dung cira s6 “Program Element” tuy thuoc ngdn ngix 1ap trinh da
lya chon. C6 thé nhan dap vao phan ti 1ap trinh can thiét trong danh sach dé
chén chung vao danh sach. Ciing c6 thé chén cac phan tir can thiét bang cach
nhan va nha chudt.

Céc thanh cbng cu thuong str dung.
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* Cac Menu coéng cu thuong dung.

New (File Menu)
Open (File Menu)

Cut (Edit menu)

Paste (Edit Mennu)
Copy (Edit Menu)
Download (PLC Menu)

Network (Insert)

Tao mai
Mo file
Cat

Dén

Sao chép
Tai xuéng

Chén network méi

Program Elements (Insert) M¢ cira SO Cac phan tir 1ap trinh

CLear/Reset (PLC)

trong PLC

LAD, STL, FBD (View)

Xoa chuong trinh hién thoi

Hién thi dang ngdn ngit yéu cau.

Cac phan tu lap trinh thuong ding (ctra s6 Program Elements)

* Céc lénh logic tiép diem:

ERETREI log
bl ]
bl |
ol =NOTJ-
e o]
ey ()
}-~::| ~[R)
~ey (8]

i E[ RS
--FT SR
oy N

3 [P
ey ~[SAVE]
~-F] NEG
~FJ POS

* Cac loai counter.

=- +_1| Counter

—-F[ s_cup

T s_cu
1 s_co
-

» ~[SC)
» =[CL)
» =[CD)
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* Cac lénh toan hoc

S6 nguyén:

IZ {ﬁ] Integer fot.
—FT apD_I
~F suB_l
- FT MuL
-~ FT o
T apD_DI
~FT sue_pl
T MuL_DI
* C4c loai times: L] pv_DI
~ —fT Moo_pi
2 Lﬁl
T 5 "PULSE
FT 5_PEXT
—FT 5_0D7T
T s_ooTs
~FT s_oFFDT
gy =[SP)
ey ~{SE)
b=y =[S0
ey ~[55)
oy ~(5F)

* Céc Iénh chuyén doi dit liéu:
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S6 thuc:

EI {_‘| Floating-pairnt fct,
E[ ADD_R
---E[ SUB_R

T MUL_R
T oiv_R
f1 4Bs

T sarT
-] SaR
~3F] LN
~FT ExP
~FT SIN

] cos

£ 1aM
£ asin

] acos
] ATAN

* Cac lénh so sanh:

:I Lﬂ Comparator

FT Ea_l

mmmﬂﬂ&ﬁﬁmmmﬂ@ﬁ&ﬂm

-
(nal
I



1.3.3.3. P6 chwong trinh.
Ta phai thiét 1ap san sang su két ndi d¢én PLC (hinh 1.3) dé d6 chuong
trinh.

ché do

Cong tdt ngudn I s iase Thanh Ray thi¢t bi lap

trinh va do

, &<t 1

Pen hién thi

Céu chi Cipdo CT

Hinh 1.12: So d6 d6 chuong trinh trong CPU 214.

1.3.3.4. Giam sat hoat dong ctiia chwong trinh.

Pé quan sat trang thai hoat dong hién thoi cia PLC ta dung chirc ning
kiém tra va quan sat.

Trong ché do kiém tra céc phan ti trong LAD/FBD duoc hién thi ¢ céc
mau khac nhau. C6 thé dinh dang cidc mau nay trong menu Opton ->
Customize.

Pé kich hoat chirc nang kiém tra va quan sat ta Click vao biéu tuong
mét kinh... trén thanh c6ng cu hoic vao menu Debug -> Monitor.

Khi d6 trong chwong trinh c6 cac dic diém:

- Trang thai duoc thuc hién c6 mau xanh 14 va lién nét.
- Trang thai khong thuc hién cé dang duong dut nét.

* Chl y: O ché d6 kiém tra, sy thay doi trong chuong trinh 13 khong thé

thuc hién duoc...
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CHUONG 2:
NGHIEN CUU VE MOT SO LOAI CAM BIEN MUC

2.1. TONG QUAN VE PO MUTC.

Cam bién duoc dinh nghia nhu mét thiét bi dung d¢é cam nhan va bién
d6i cac dai luong vat 1y va cac dai luong khéng mang tinh chét dién thanh cac
dai luong dién c6 thé do duoc. N6 la thanh phan quan trong trong thiét bi do
hay trong mét hé théng diéu khién tu dong.

Pa tir 1au cac bo cam bién duoc st dung nhu nhitng bo phan dé cam
nhan va phat hién, nhung chi tir vai ba chyc niam tré lai diy ching méi thé
hién vai tro quan trong trong ky thuat va cong nghiép dac biét 1a trong linh
vue do luong, kiém tra va diéu khién tu dong. Nho cac tién bo cua khoa hoc
va cong nghé trong linh vuc vt liéu, thiét bi dién tir va tin hoc, cac cam bién
da dugc giam thiéu kich thudc, cai thién chic ning va ngdy cang mo rong
pham vi ung dung. Gio khdng mot tng dung nao ma ¢ do khong st dung cam
bién. Chling c6 mat trong céc hé théng tu dong phirc tap, nguoi may, kiém tra
chat luong san pham, tiét kiém nang luong, chéng & nhiém moi truong. Cam
bién cling duoc wng dung rong rai trong linh vuc giao théng van tai, san xuat
hang tiéu dung, bao quan thuc pham, san xuat 6té....Boi vay, viéc trang bi
nhitng kién thirc co ban vé cam bién tré thanh mot yéu cau quan trong ddi véi

cac can bo k¥ thuat.
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2.2. CAC PHUONG PHAP PO CHAT LUU.

2.2.1. Phwong phap thuy tinh.

Trong phuong phap nay chi s6 do cam bién cap 12 ham lién tuc phu thudce
vao chiéu cao cua luu chét trong binh chira. N6 khong phu thudc vao tinh chat
dién cta luu chat nhung phu thudc vao khéi luong riéng cia luu chat.

Cac hinh du6i day biéu dién ba cach khéc nhau ctia phuong phap do thiy
tinh:

Cdm bién

. | -

Cdm bién vi
tri

‘ Cim bién dp

sudt vi sai

Hinh 2.1: Cam bién muc chat luu theo phuong phap thuy tinh.
Céch thér nhat: mot phao noi trén mat chat luu duoc gan bang day
(qua mét rong roc) véi mot cam bién vi tri (hinh 2.1a). Cam bién vi tri s& cho
tin hiéu ty 1 voi mac cia luu chat.
Céch thé hai: mot vat hinh tru dugc nhung trong luu chét, chiéu cao
hinh try phai bang hoic 16n hon muc chét Iuu (hinh 2.1b). Hinh tru nay duoc
treo trén mot cam bién do luc. Tron qua trinh do cam bién chiu sy tac dong

ctia mot luc F ty 1& véi chiéu cao cua chét long
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F=p-psSh (2-1)
Véi p, S, h lan luot 14 trong lwong, tiét dién mit cat ngang va chiéu cao
phan ngap trong chat long cua hinh try:
p 12 khéi luong riéng cuaa chat long,
g la gia toc trong trudng.
S6 hang pSh trong biéu thuc 1 luc day Archimede tac dung Ién hinh tru.
Tin hiéu do cam bién cung cap s& ty 1& vai h mac chat Iuu con lai trong binh.
Céch thié ba: sir dung cam bién &p suit vi sai dit & day binh cha

(hinh 2.1c). Tai day binh ap suat dugc biéu dién boi biéu thuc:

P =po+ pgh (2-2)

Véi  po la &p suat ¢ dinh cia binh chia.

pgh 1a ap suat thuy luc tai day binh.
p khéi luong riéng cua chat long.
g la gia toc trong trudng.

Cam bién muc dong vai trd vat trung gian c6 dang mang mong. Mot
mat cua mang chiu tac dong cua ap suét gitta p va pe nén hai mat cua mang
chiu tac déng khac nhau 1am cho n6 bi bién dang. Su bién dang nay sé& cung
cap tin hiéu co dugc chuyén doi thanh tin hiéu dién c6 do 16n ty I& vai chiéu
cao h cua chét long trong binh trén phuong phap thuy tinh. Pac tinh cua loai
cam bién nay 13 c6 do chinh xac cao, do duoc cac binh ¢6 dung tich 16n, hinh
dang cua binh chira da dang nhu binh thang dang, binh nam ngang hoic binh
cau..., dap ung nhanh ngay cé khi binh dang 1am viéc. Binh cd thé day kin, dé
ho hoidc théng nhau, dong thoi ¢d thé 1am viéc & mdi trudng co ap suat hoac
chan khong.chua.

Trén thi truong hién nay hang Uehling Instrument gidi thiéu mot loai

cam bién do muc dua
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Drain Vaive

Hinh 2.2: Cam bién loai THE TANK-O-METER loai”S”.
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2.2.2. Phwong phap dién.
Day 1a phuong phap phai sir dung dén cam bién dic thu. Cac cam bién
nay chuyén doi tryc tiép mac thanh tin hiéu dién. Tuy thé, yéu cau dit ra la

dau do phai c6 cau tao don gian va dé ché tao

2.2.2.1. Cam bién d6 din.

Cam bién loai nay chi dung cho chat luu dan dién (o ~ 50 pScm™),
khoéng ¢ tinh an mon va khong 13n thé van cach dién, thi du dau nhon.

CAu tao dau do goém hai dién cuc hinh tru, néu binh chaa bang kim loai
thi binh 1a mot cuc va chi can thém mét cuc hinh try (hinh 2.3). Bau do dugc
nudi bang ngudn dién xoay chiéu ~10V dé tranh hién tuong phan cuc cua cac
dién cuc.

Trong ché do do lién tuc, dau do dat theo vi tri thang déng, chiéu dai
cua dau do chiém ca dai cia mirc do. Dong dién chay gitta cac dién cuc c6
bién d¢ ty 18 véi chiéu dai caa dién cuc bi ngap trong chat luu. Do 1on caa tin
hiéu ciing phy thudc vao do dan cua chat luu.

Trong ché d6 phat hién theo ngudng, dién cuc ngan va dit theo phuong

nam ngang, vi tri cia mdi dién cuc, dong dién I ¢6 bién do khong doi.

<)

Hinh 2.3: Cam bién do din do muc chat luu.

a) so do hai dién cuc b) so do mét dién cuc ¢) phat hién theo muzc.
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2.2.2.2. Cam bién tu dién.

Khi chat long 1 chét cach dién co thé tao tu dién bang hai dién cuc hinh
tru (hodc mot dién cuc két hop véi thanh binh kim loai caa binh chtra). Chat dién
méi gitra hai dién cyc 1a chét 1ong & phan ngap va khong khi & phan kho.

Viéc do muc luu chat dugc chuyén thanh do dién dung cua tu dién.
Pién dung nay thay d6i theo mac chat luu trong binh chira. Diéu kién can
thiét dé ap dung phuong phap nay 1a hang s dién mdi cua chat luu phai Ion
hon hing s dién mdi cua khong khi, thong thuong 1a gap doi.

Trong thiét bi do mrc nay, nguoi ta sir dung sy phu thudc dién dung
cua phan tir nhay cam cua bo chuyén doi chat long. Vé mit cau tao, phan ta
nhay cam dién dung duoc thuc hién dudi dang cac dién cuc hinh tru tron dat
dong truc hay cac dién cuc phang dat song song véi nhau. Cau tao cua Cac
phan tir thy cam dién dung duoc xac dinh theo tinh chat hoa ly cua chat long.
Déi véi chét long cac dién (c6 dién dan suat nho hon 10°simen/m), cac phan
tir chi thi c6 so d6 nhu (hinh 2.4).

a) b) V] d)

Hinh 2.4: Cam bién do muc chat long cach dién.

Phan ti thu cam (hinh 2.4a), gom hai dién cuc dong truc (1) va (2) c6

phan nhing chim vao chit l6ng. Cac dién cuc tao thanh mot tu dién hinh tron,
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gitra hai dién cuc dién day chat long c6 chiéu cao h, con H-h 1a khéng gian
chtra hdn hop hoi khi. Dé ¢b dinh vi tri cac dién cuc, ngudi ta ding chat cach
dién (3). Néi chung, dién dung cua mét tu dién hinh tru duoc xac dinh bang

phuong trinh:
c=2neg,.H/InQ©/d_ (2-3)

O day & — hang sé cua dién moi dién day, giita hai dién cuc,
g0 — hang s6 dién moi cua chan khong.
H — chiéu cao dién cuc.
D,d — duong kinh ngoai va trong cua dién cuc.
Péi voi tu dién hinh try tron hinh 2.4a ¢6 hang sé dién méi khac nhau,

dién dung cua tu la:
C= C0+C1+C2 (2-4)
O day Co— dién dung cua cach dién xuyén qua nap.
C.— dién dung gitra hai dién cuc c6 chira chat long.
C,— dién dung cua khong gian cé chira hoi va khi.

Néu tinh gia tri caa C theo (2-4) thi:

2r.5y6,.N 2ms.6 € —h_
+ ~ ~
In©/d In©/d

C=G, (2-5)

Vi rang dbi voi hoi va khi g, =1, con Co= hang s6 nén:
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2r.g,

° In@©/d_

~h
H [l+ _1’ﬁ} (2-6)

Phuong trinh (2-5) 1a dic tinh tinh cua phan ta nhay dién dung d6i V6i
moi trudng cach dién, gia tri & phu thuc vao nhiét do, do vay dé loai trir anh
huong nhiét d6 cua chat long nén két qua do, ngudi ta dung mot tu bu (hinh
2.4¢), Tu bu (1) dit dudi phan tir thu cam (2) va nhing chim hoan toan trong
chat long, & mot sb truong hop, khi hoan thanh phan chét long khong dai,
nguoi ta thay nd bang mot tu ¢ dinh.

Trong trudng hop chat luu dan dién, chi can st dung mot dién cuc bén
ngoai c6 phu vat liéu cach dién, 16p phu dong vai tro 16p dién moi caa tu, con
dién cuc th hai chinh 13 luu chat.

Pé do muc cac chat long dan dién (c6 dién dan suat Ién hon 107
sinmen/m) nguoi ta sir dung phan tir thu cam c6 cach dién & ngoai (hinh 2.4b)
phan tir nhay cam 1a cac dién cuc kim loai, c6 16p phu cach dién (2) va nhing
chim vao trong chat long, con dién cuc tha hai la thanh bé chia (néu 1a kim
loai) hay 1a dién cuc riéng. Dién dung toan phan caa phan ti nhay cam (hinh
2.4¢) dugc tinh bang:

C,C,

C=C,+—
C, +C,

(2-7)

O day Co — dién dung cta cach dién xuyén qua nap.
C.— dién dung cua dién cuc 1 va bé mat chat long trén gii han
co cach dién.
C,— dién dung cua tu dién tao boi bé mat chat long trén mat gidi

han cach dién ca thanh bé.
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Thiét bi chuyén doi phan tir thu cam dién dung thanh tin hiéu dién la

cau do. Cap chinh xac caa dung cu do mc 12 0,5; 1,0; 2,5.

2.2.3. Phwong phap dung bire xa.
Uu diém cia phuong phap btc xa 1a cho phép do ma khong can phai
tiép xuc voi chat luu. Uu diém nay réat thich hop khi do mac chat luu c6 tinh

an mon nhanh.

2.2.3.1. Phwong phap do bz‘ing h?ip thu tia y.

Trong phuong phap nay, bo phan phat va thu dat & bén trong va ngoai
vé ca 2 phia cia binh chira. Bo phan phét 1a ngudn buc xa tia 7, thi du nguon
%Co ( ¢6 T=5,3 nam) hoac **'Cs ( T=33 nam). B thu 1a mdt budng ion héa.

Khi xac dinh mic, nguon phéat va bo thu dat dbi dien & mac ngudng
can phat hién. Ngudn phét s& phat ra mot cham tia » manh va song song. Phu
thudc vao tinh trang mac chat luu cao hon hoic thap hon muc ngudng, chim
tia s& bi suy giam hodc khéng suy giam boi chat luu. chum tia véi mot goc
m& nhét dinh dé quét toan bo chiéu cao cia muc chat luu va cua bo thu Tinh
trang nay sé duoc phan anh bang tin hiéu nhi phan dé néu ré mac chat luu cao
hon hoic thap hon murc ngudng can kiém tra.

Trong ché d6 do lién tuc ngudn phat ra. Khi mac chat luu ting thi
cuong do cua liéu luong chiéu nhan duoc ¢ bd thu giam di do hiéu tng hap
thi tia » trong chat lwu. Nhu vay tin hiéu ¢ dau ra sé ty 1& véi mac chat luu

trong binh chua.
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2.2.3.2. Phuong phap do bz"lng song siéu am.

Trong ché d6 do lién tuc phai st dung bd chuyén d6i dong vai tro 13 b
phat vira 12 bo thu séng &m. Bo chuyén doi dit tén trén dinh cua binh chua.
S6ng am dang xung phat ra tir b chuyén d6i chat luu s& phan xa trd lai va lai
duoc bo chuyén ddi thu nhan dé bién thanh tin hiéu dién. Khoang thoi gian At
tir thoi diém phat xung dén thoi diém thu séng phan xa s& ty 1é véi khoang
cach tir bo chuyén dbi dén bé mat chat luu. Nhu vay qua At c6 thé danh gia
duoc mac caa chat luu trong binh chira.

Bo chuyén dbi tin hiéu cé thé gdm ap dién hoidc dién dong. Bo chuyén
d6i dung gom ap dién cho séng siéu &m tan s6 ~ 40kHz. Bo chuyén doi dién
dong cho séng am tan sé ~ 10kHz. Séng &m it bi suy giam nén thuong dung
dé do ¢ khoang céach lén (10 + 30m), nguoc lai, séng am bi suy giam manh
hon nén dung dé do & nhitng khoang cach nho hon.

Dua trén nguyén tic nay hang Uehling Instrument da gigi thiéu loai
cam bién Ultrasonic Digital TANK-O-METER loai “U”.
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B e Ll e T
.

gy -

UNtrasonic Digital Tank-O-Meter® Display
Enclosed With Level Alert Alarm System

Hinh 2.5: Cam bién muc siéu &m hé théng bao dong.

Hinh 2.6: Pau do song siéu am.
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2.3. MOT SO CAM BIEN MUC THUONG DUNG TRONG CONG NGHIEP.

2.3.1. B) diéu khién kiém tra mirc 61F cia OMRON.
Tu dong diéu khién hé théng cap thoat nudc:
Thich hop cho kiém tra mic cua bat ki chat long dan dién nao.
C6 bo chéng xung va chdng sét cam &ng.

Nhiéu loai dé lya chon: Loai truyén xa, do nhay cao hoac thap....

Dén led giup kiém tra hoat dong d& dang.

Hinh 2.7: Bo diéu khién kiém tra mic 61F.
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Céu hinh co ban cia diéu khién mic 61F:
Pé sir dung diéu khién mac 61F, can phai c6 bo diéu khién 61F, bo gitr

dién cuc va cac dién cuc.

— B1F Chon theo kha nang, chirc nang va kich c& dé phu
hop véi teng dung.

Cau hinh co ban Bo gitr dién cuc Lwa chon theo d&c tinh, cac vi du (rng dung va
hinh dang.
— Cacdiéncyc [—— Lwachontheocac diéu kién hoat déng va hinh dang.

Hinh 2.8: C4u hinh co ban.
Két ndi cua 61F;

Peén chi thi LED
Thudn tién cho viée bao tri va kiém tra.

Bo diéu khién 61F
Day Cermet dugc st dung trong
may bién thé dé tranh ngan mach.

Médun ro'le ‘ ‘

Két hop mét transistor diéu khién mach va ro'le daura. 1161 5
médun role dugc st dung, tly thude vao (ng dung.

Cac tg@ giﬁf dién cwe / Dién cuc

Cd san nhiéu vat liéu, dd nhay va cach ga khac nhau.

M: Bgng co dién
P: Bom chétldng

Hinh 2.9: Két ndi cua 61F.
Ung dung caa 61F: Biéu khién thoat va cip nudc ty dong véi bao dong

nude tang khong binh thuong.

Thoat nudc:
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Thoat nuéc

(Chi thi U1 bat)

Gidi han
trén
- = (Chi thi U2 bét)
Bat bom
,~ = = (Chithi U2 tét)
Tat bom
P
Ey !QB
Hinh 2.10: Ung dung dé thoat nudc.
Céap nudc:
Cép nuéc

Gioi &
CQZ han trén ®
- "= = = (ChithiU1bay)

- (Chi thi U2 bat)

- (Chi thi U2 tét)

Hinh 2.11: Ung dung dé cip nudc.
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2.3.2. Cam bién tiém cén loai dién dung phat hién mirc nwéc cua AUTONIC.
a. Pic diém.
* C6 thé phat hién sat, kim loai,

nhua, nudce, da, soli, go....

* Tudi tho dai va do tin cay cao.
C6 mach bao vé chdng ndi nguoc ,
cure NguUdN, bao Vé qué 4p. Hinh 2.12: Cam bién loai dién dung.
* D& dang diéu chinh khoang céch phét hién caa cam bién bang volume
diéu chinh d6 nhay gan trén than cam bién.
* C6 thé kiém tra hoat dong cua cam bién boi led chi thi hoat dong
duoc gan trén than.
b. Phan loai.
Cam bién tiém can loai dién dung c6 2 loai chinh 14 loai DC 3 day va
AC 2 day. Trong d6, mdi loai nay lai dugc chia thanh cac loai c6 duong kinh
khac nhau va khoang céach phat hién khac nhau.
Loai DC 3 day:
* Loai 3 day, ngudn cap 12 + 24VDC.
* Loai nay co 2 ngd ra la NPN va PNP.
* Co0 2 loaila ®18 va @30 (buong kinh truc).
* Khoang cach phat hién : 8 hoac 1
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Hinh ding Model
CR18-8DN
CR18-8DP
CR18-8DN2
CR30-15DN
CR30-15DP
CR30-15DN2 :

M18

M30

Hinh 2.13: Loai DC 3 day.
Loai AC 2 day:
* |oai 2 day, dién ap cap 100 + 220VAC.
* Loai nay co6 2 ngd ra la thuong dong hodc thuong me.
* Co0 2 loai la ©18 va ®30 (buong kinh tryc).

* Khoang cach phat hién: 8 hoac 15mm.

Hinh ding Model
CR18-8A0
M18
CR18-8AC
CR30-15A0
M30
CR30-15AC

Hinh 2.14: Loai AC 2 day.
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c. So' dd ngd ra diéu khién.

Loai DC- 3 day:

Loai ngd ra NPN chung

I_

Main circuit

Brow

I o Phét hién wat[{:ﬂ vat . .
g Blach (T‘(ﬁI—ElEllen ?rﬂaa}zﬂﬂg.— .—.
=
- “benxann [ LM
T ‘|}B|UE Y E:]EHEEH [{jFF _._ ._.

Loai ngd ra PNP chung
1 Brown

Phdt hién \eat[ Ca wat . .
T4 Hclat -ﬂ{:ll'l
(Ndu-Ben) Tl‘El|ElI g—.—-—.

Pi€n dp ngd ra

(E]en }{anh [L —.— .—.
Chi thi
ooy W N

Hinh 2.15: So d6 két néi ngd ra loai NPN va PNP.

Loai AC_2 day:

Mamn circuit

Blua

‘\guan C)

AC

,LE-rﬂwn
ol Lﬂﬂdl— Phdt hiénp Cd viit

MO NC
vit  Lknong L ML

:: rHoat don
T [ - B

P

Chi thi - ON

(LED) L oFF . ._.

Hinh 2.16: So d6 két ndi ngd ra loai AO.
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d. Ung dung cia cam bién tiém can loai dién dung trong cong nghiép.

Cam bién tiém can loai dién dung dugc Gng dung nhiéu trong céng
nghiép. Ngoai kha niang phat hién vat co tir tinh (vat 1am bang kim loai), cam
bién loai dién dung con co thé phat hién dugc nudc, gd, gidy, nhua....

Mbét s6 tng dung caa cam bién tiém can loai dién dung:

* Phat hién muc chat 1ong bén trong chai tir bén ngoai.

* Phat hién sita bén trong hop gidy.

* Pém san pham.

* Phat hién vi tri cua vat.

Phat hién mufc chdt 1dng (Loai dién dung)

T F rd F o 5 = 5 A "o
N6 cd thé phdt hién muc cta chit long bén trong chai tit
bén ngoii.

5L
[N

Cam bién mitc cao

Cam bién mitc thip

Hinh 2.17: Phat hién chat long trong chai thuy tinh.
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CHUONG 3:

THIET KE HE THONG BOM VA TRON DUNG DICH

3.1. PAT VAN DE.

Qua trinh khudy tron hé long thuong dung trong cdng nghiép: cong
nghiép hda chit, cong nghiép thuc pham, cong nghiép luyén kim, cong nghiép
vat liéu xay dung....

Qua trinh khudy tron duoc thuc hién trong cac binh ng co6 chat long
chay qua, trong cac bom van chuyén ciing nhu trong céac thiét bi khudy tron
hoat dong nho ning luong co hoc dua vao co cau khudy tron hoat dong nho
dong co hodc khi nén...

Quié trinh khuay tron co hoc nhim muc dich:

e Tao ra cac hé dong chat tir cac hé thé tich long - long, long - khi,
long - ran c6 tinh chat thanh phan khac nhau.

e Ting cuong trao d6i nhiét,

e Ting cudng qua trinh trao d6i chat bao gdm qué trinh chuyén
d6i khdi va qua trinh héa hoc.

Pé ¢6 1 hé thong hoat dong théng minh hiéu qua, tdi uu, qua thuc
khong dé. Trong dd &n nay, nhiém vu ctiia em Ia thiét ké md hinh hé théng
binh tron ty dong noi dung bao gom:

1. Thiét ké cam bién c6 kha nang phat hién mic.

2. Thiét ké mach ngudn 6n ap mét chiéu cung cip cho dong
co bom, dong co tron va hé thong cam bién muc.

3. Thiét ké hé thong diéu khién lap trinh diéu khién hé théng
bang PLC S7-200
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3.2. MO TA NGUYEN LY HOAT PONG CUA HE THONG.

D3

Hinh 3.1: So d6 khéi hé thong binh tron tu dong

Pé diéu khién hé thong nguoi ta sir dung 2 nit Start va Stop dé kich
hoat va ding ngay hé théng & bat ky thoi diém nao.

Khi 4n Start khai dong hé théng thi D1 bit ¢au bom dung dich tir binh
B1 vao BT.

Truong hop néu khoi dong hé théng ma khong c6 dung dich & binh
chitra dung dich B1 hoac B2 thi khdng bom nao hoat dong.

Khi nhan Start khoi dong hé thdng thi bom D1 bat dau chay dung dich
duge bom tir binh B1 vao binh BT, mic dung dich trong binh ting dan Ién,
khi dung dich dang Ién mtc E2 (c6 tin hiéu bao di dén mac E2) thi D1 van
duy tri tiép tuc bom, tin hiéu E2 s& diéu khién dé khoi dong bom D2, Iic nay

bom D1 va D2 chay ddng thoi dung dich dugc bom tir hai binh B1 va B2 vao

42



BT, sau khi dung dich ting 1én E3 thi hé théng diéu khién ra lénh khoi dong
dong co D4 dé tron dung dich, IGc nay c6 D1 D2 tiép tuc bom va D4 tron, khi
muc dung dich ting 1én E4 thi D1 va D2 dung lai, dong co D4 tron lai tiép
tuc chay thém 5s sau d6 hé théng kich hoat dong co bom D3 bom dung dich
tur binh BT ra ngoai ( ¢ day la 2 binh B1 va B2), dung dich dugc bom ra khoi
binh BT mirc dung dich giam dan dén E5 thi hé théng ra Iénh dung dong co
bom D3 d6ng thoi khai dong dong co D1 chu trinh dugc tiép tuc.

Khi nhan nGt Stop, hé thdng c6 thé dirng bét c vi tri nao dé kiém tra

cling nhu 1ac xay ra sy cé.
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3.3. THIET KE MACH KIEM TRA MUC TRONG MO HIiNH.
3.3.1. So o nguyén ly.

Qua viéc tim hiéu nguyén ly hoat dong, tinh ning k¥ thuat, va céc tng
dung trong thuc té cua bo diéu khién kiém tra mac 61F caa OMRON va cam
bién tiém can loai dién dung cua AUTONIC, em thay nguyén ly hoat dong
cling khong qua kho va phuc tap ma gia thanh lai kha cao, dua trén co sé nay
em d3 tién hanh nghién ctu thiét ké va ché tao ra mach cam bién muc, qua
thuc nghién cho thiy d thanh cong trong viéc ché tao cam bién phét hién
murc nudc trong binh, theo déi qua trinh chay thir, b cam bién phét hién muc
nay hoat dong 6n dinh, hoan toan c6 thé thay thé nhitng cam bién mic duoc
st dyng trong cdng nghiép ma gia thanh lai thap hon rat nhiéu. So d6 duogc
trinh bay hinh 3.2

E2 R3
= TKZ 10.2
E3 R3
< S 10.3
E4 R3 C828 w
= /‘.—\

SK2 : VaoPLC 104
COM ai

Hinh 3.2: So d6 nguyén ly hoat dong ctiia cam bién mic
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Dic diém:
* CO thé phat hién muc chat long.
* Chdng ndi ngugc cuc ngudn
* D& dang thay d6i duoc cadc mic can phat hién.
* Kiém tra tinh trang hoat dong caa cac muac nhd led hién thi.

* C4u tao don gian.

3.3.2. Thuyét minh nguyén Iy hoat dong ciia so' do.
Chan COM duoc cung cap dién ap 12V DC khi mirc dung dich ting lén
muc E1 thi cé dong vao chan B cua transister T1 C828, khi do transister T1 s&
dan cho dong chay qua role RL1 hut tiép diém thudng mo cia role dong lai
dua tin hiéu vao dau vao caa PLC 10.2. Up.= 5 vol, I > 0 ¢6 dong qua cuon
hut role. Khi dung dich ting 1én mtrc E2 thi T2 thong role RL2 hit tiép diém
cua role dong lai dua tin hiéu vao dau vao caa PLC 10.3. Va khi dung dich
tang 1én mirc E3 thi T3 thong role RL3 hut tiép diém cia role dong lai dua tin
hi¢u vao dau vao caa PLC 10.4.
Linh kién bao gom:
Céch tinh chon dién tré qua transister C828, Up.= 5V 1,=0.5mA tur do
tinh ra dugc dién tro R phai dung 1k ohm.
e Transister C828.
e Role dién tr 12VDC.
e Diode 1N4007.

e Dién tro 1k ohm,
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3.3.3. So' @6 mach in va b tri linh kién.

O
)
2
Z
L]
—
an)
2>
C
O

Hinh 3.3: So d6 mach in va bé tri linh kién.

Nguyeén ly hoat dong caa cam bién muc nhu sau:

Ban dau khi cap dién 12VDC vao cudn hit cuaa role, role khong dong
ngay do transister C828 khong dan. Pén transister chi cd thé dan khi chan
COM théng véi mot trong cac chan E2, E3, E4 thi cac role RL1, RL2, RL3 sé&
lan luot dugc tac dong. Vi du khi chan COM thdng véi chan E1 thi khi do
chan B cua transister C828 dugc cap dinh thién ngudn dong cap bai dién tro

cua dung dich va dién tré R1=1k ohm IGc nay transister C828 dan. Khi do sé&
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c6 dong dién chay qua cudn hat cua role RL1 1am cho RL1 tac dong, tiép
diém thuong ma cia Role dong lai dé dua vao dau vao cia PLC.

Dé phi hop véi cac yéu cau khac nhau vé muc, cac dién cuc la cac que
tham murc (ché tao bang Inox hay dong) dung dich va cé thé thay d6i dugc do

dai ngan khac nhau va it bi 6xi hoa boi méi trudng 1am viéc.

Nhan xét :
Uu diém
* Hoat dong 6n dinh.
* D@ dang thay d6i muc.
* Ché tao don gian.
*  Gi4 thanh thap.

* Pién cuc khong bi 6xi hoa bdi moi truong hoat dong.

Nhuoc diém:

* Thiét ké chua duoc tham my.
* Mach in bi oxy hoa.

* Dong qua role hut chua duoc chac chan.
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3.4. THIET KE BQO NGUON MOT CHIEU CHO HE THONG.
DPong co tron nhién liéu va cam bién mac st dung trong mé hinh can

cung cap dién 24VDC va 12VDC. Vay can mot bd ngudn co dién &p ra

24VDC va 12VDC 6n dinh dé cung cap cho dong co cling nhu cam bién muc.

|‘|>+24\'D(‘

So db nguyén ly khéi ngudén mot chiéu:

CL 7824 | | [meiz |
BA -
¢———D+12VDC
22(1@ 20VAC ;im — _|res e
2200uF 104 /T(\mcmF /E(I(JUF |—I>UVDC

Hinh 3.4: So d6 nguyén ly khbi nguon mét chiéu.
So d6 chan IC LM7812.
IN 4 3 | ouT

NS
T2

GND
Hinh 3.5: So dd chan IC LM7812.

Trong do:
Chan sb 1: La chan nhan dién 4p mot chiéu dau vao, dién 4p mot chiéu

nay phai 16n hon hoac bang dién ap dau ra caa IC.
Chan s6 2: Pugc ndi véi GND.
Chan s6 3: La chan xuat dién ap ra mot chiéu da duoc on ap.
IC 6n &p 78xx la IC 6n dinh dién 4p duwong;
78 tao ra dién &p duong.
xx_ dién ap ra mot chiéu.
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Vidu: IC 7812 tao ra dién ap +12VDC.
Chtic nang cac phan tir trong so do:
BA: Bién &p ngudn c6 chirc ning tao ra dién &p thich hop cip cho mach
chinh luu.
CL: Cau chinh luu c6 tac dung chinh luu dién &p xoay chiéu ra dién &p
mét chiéu cip cho mach diéu khién.
C1, C3, C4: Tu mot chiéu cd tac dung loc dién &p mot chiéu sau cau
chinh luu dé tao ra dién 4p mét chiéu bang phiang hon.
C2: Tu xoay chiéu cd tac dung loc thanh phan séng bac cao.
1C7824: ¢6 tac dung 6n &p tao ra dién &p chuan 24VDC.
IC7812: c6 tac dung on 4p tao ra dién ap chuan 12VDC.
Nguyén ly hoat dong caa mach nguén 6n ap nhu sau:
Pién ap 220VAC qua bién &p giam xudng 20VAC. Pién ap nay qua
cau chinh luu s& chuyén thanh dién ap mot chiéu 1a Uc, bang tich phan tir 0
dén 7 cua 2V2U,sinot sau khi ldy tich phan ta dugc Ug, bang 242U,/ 7 sap si
bang 1,4 U, vao khoang 28VDC duoc dua vao dau vao cua IC7824. Pau ra
cua IC 7824 dugc dua vao dau vao cua IC 7812.

So d& mach in va bé tri linh kién:

Mach nguon

Hinh 3.6: So d6 mach in va bé tri linh kién caa khéi nguon.
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3.5. MACH PIEU KHIEN CAC PONG CO CUA HE THONG BINH TRON.

+24V

ov

PLC

Hinh 3.7: So 6 mach tong quat hé thong binh tron.

+24V oV
Start R1
Stop H
| | R2
RL1 H
| i
R3
RL2 H
| i
R4
RL3 o
| i

Hinh 3.8: So d6 mach diéu khién.
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3.6. THIET KE CHUONG TRINH PIEU KHIEN NAP VAO PCL S7-
200 PE PIEU KHIEN QUA TRINH HOAT PONG CUA HE THONG.

3.6.1. Phan cong cac tin hi¢u vao ra cua PLC.
a) Cac tin hiéu vao.

o Nt Start: dung dé khai dong hé thong.

o N0t Stop: dung dé ding hé théng.

e Cac Sensor, cam bién mac E1, E2, E3, E4, E5, E6

b) Céc tin hiéu dau ra cac thiét bij chap hanh.

e Dong co D1 do role R1 diéu khién, cong suat 5W tde do 500
vong/phut.

e Bong co D2 do role R2 diéu khién, cong suat 5W toc do 500
vong/pht.

e Bong co D3 do role R3 diéu khién, cong suat 15W toc do 1200
vong/phut.

e Dong co D4 do role R4 diéu khién, cong suat 3W tde do 300
vong/pht.

e Cacrole RL1,RL2, RL3... dién &p hit 12VDC, dong tiép diém 5A.

e Cac role R1, R2, R3, R4 dién ap hit 24VDC, dong tiép diém 5A.
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3.6.2. Phan cong bién vao ra ¢ bang 1 va bang 2.

Bang 1IN

Tén Chtic nang
10.0 Start Bt dau hoat dong

10.1 Stop_ Durng hé thong dé kiém tra
10.2 Mt nudc thap E2

10.3 Muc nudc vira E3

10.4 Murc nudc cao E4

10.5 Mtrc nuéc ES

Bang 2 OUT

Tén Chtre nang
Q0.0 |Boml

Q0.1 |Bom2
Q0.2 |Bom3
Q0.3 Dbong co tron
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3.6.3. Lwu d6 thuit toan ciia chwong trinh diéu khién.

Begin

No
Check in E1 E6

Yes

Start

Start D1

No

Yes

Start D1 D2
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No
E3
Yes

Start D4

No
E>
Yes

Stop D1 D2

Yes

A
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Stop D4

No
Check E5

Yes

Start D3

No

Yes

Stop D3

Return
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3.6.4. Chwong trinh phan mém trong PLC.,

MNetwork 1
0.0 hAd .0
| s3>
i
Hetwork 2
0.1 0.0
— ——<r 2
]
Hetwork 3
0.z hil. 1
| s>
1
Networ 4
0.3 hid .2
— <=3
i
Hetwork &
0.4 A3
— <2
1
Hetwork G
0.5 il .3
| s>
1
Network 7
hAD .0 Qo.0
— < 3
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Metwork: &

hid .1 oo.1
— <
Metwork; 9
.2 on.z
— < )
Metwor: 10
hil.3 hi.0
| R 2
2
Ta7
IN  TOH
50 4 PT 100 m=
Metwar: 11
Ta7 .2
R
1
on.z
3
Metwor: 12

[T LR
}—( }—EH}

1

mAd .0
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KET LUAN

Sau thoi gian ba thang 1am d6 &n véi sy hudng dan tan tinh cua thay
gido Thac sy Nguyén Duc Minh. Em d3 hoan thanh dé tai dugc giao “Nang
cdp va hoan thién bai thi nghiém binh trén nguyén liéu tai phong thi
nghiém Truwong Pai Hoc Dan Ldp Hdi Phong”. Thong qua dé tai thiét ké hé
théng binh tron nhién liéu da thuc sy gitp em hiéu biét & rang hon vé nhitng
gi em d3 duoc hoc trong suét thoi gian qua.

Déi véi em, ban do &n thuc su pht hop véi nhitng kién thic em d tich
lity trong bon nam hoc. Do trinh do kién thirc ciing nhu kinh nghiém thyc té
con han ché, cong véi viéc thiéu thon trong thu thap tai liéu tham khao va thoi
gian nghién cau, tim hiéu dé tai con han ché nén du da rat cd gang nhung
chac rang ban db an con nhiéu thiéu sét. Em mong cac thay c6 cham trudc va
nhan duoc sy chi bao tan tinh cua cac thay co dé c6 thé hiéu hon va tiép can
gan hon véi thuc té.

Em xin chan thanh cam on thay gido Thac sy Nguyén Dtc Minh da
huéng dan va giup d& em hoan thanh ban d6 4n nay. D6 chinh 14 nhitng kién
thire co ban gilp em thyc hién tét nhiém vu tot nghiép va 1a nén tang cho

cdng viéc sau nay cua em.

Em xin chan thanh cam on !
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