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LOI NOI PAU

Ngay nay, truéc nhitng su phét trién da dang cua khoa hoc ky thuat Viéc ap
dung céng nghé vao trong san xuit dang duoc phét trién rong rai ca vé quy mo
1an chat lvgng Trong d6, nganh tu dong hoa chiém mat vai tro rat quan trong Tu
dong hoa khong nhitng giam nhe sirc lao dong cho con ngudi ma con gop phan
rat 1on trong viéc nang cao ning suat lao dong, cai thién chat lwong san pham
Chinh vi thé nganh ty dong hdéa ngay cang khang dinh dugc vi thé ciing nhu vai
trd caa minh trong cac nganh cong nghiép, dugc phd bién rong réi trong cac hé

théng céng nghiép trén toan thé gidi ndi chung va Viét Nam noi riéng

Chiém mat vai tro rat quan trong trong nganh tu dong hda dé la ky thuat diéu
khién logic 1ap trinh viét tit 1a PLC N6 da va dang phat trién manh mé& va ngay
cang chiém mot vi tri rat quan trong trong cac nganh kinh té quéc dan Khéng
nhitng thay thé dugc cho ky thuat diéu khién co cau biang camera hoac ky thuat

role trugc kia ma con chiém linh nhiéu chic ning phu khac

Xuat phat tir thuc té do, trong qua trinh hoc tap tai trudng Pai hoc Quan ly va
cong nghé Hai Phong, duogc su chi bao cua céc thay co trong khoa Pién Cong
Nghiép va dic biét 1a su huéng din tan tinh thay gido ”PS Anh Diing” Em da
nhan duogc d6 an véi dé tai: “Nghién ciru md hinh san xuat dung xi lanh thay lyc
dé phan loai san pham” Bé gitp cho sinh vién c6 thém duogc nhiing hiéu biét vé

van dé nay

SINH VIEN THUC HIEN

D6 Minh Duong



Nghién ctru m6 hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng
dan: D6 Anh Diing

CHUOGNG 1 GIOI THIEU TONG QUAN VE PLC VA
CAU TRUC HO PHAN CUNG PLC S7-200

11 GIO1 THIEU VE PLC

- PLC: La tén viét tit cua “Programmable Logic Control” Ia thiét bi diéu khién duoc lap
trinh hay kha trinh, cho phép thuc hién linh hoat cac thuat toan dieu 0

- Lich sir hinh thanh va phét trién: Bo diéu khien 1ap trinh dau tién da dugc céc k¥ su cia
cong ty General Motors -Hoa ky sang ché ra nam 1968

- Vi céc chi tiéu ki thuat nham dap wng yéu cau diéu khién:
+ D@ lap trinh va thay d6i chuong trinh
+ Cau triic dang Moudule mé rong, dé bao tri va sira chira
+ Pam bao db tin cay trong mdi trudng san Xuat

Hinh 1 PLC dau tién ra doi nam 1968 tai Hoa ky

Tuy nhién hé théng con kha don gian va cong kénh, nguoi st dung gap nhiéu kho khin
trong viéc van hanh va lap trinh hé théng Vi vay cac nha thiét ké da ché tao tiing budc dé hé
thdng tré nén don gian, gon nhe va dé van hanh hon

Pé don gian hda viéc lap trinh, hé théng diéu khién cam tay (Programmable controller
Handle) dau tién duoc ra doi vao nim 1969 Diéu nay di tao ra su thuan loi va phat trién that
su cho k§ thuat 1ap trinh diéu khién
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Nghién ctru m6 hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing
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Hinh 2 PLC sdn xudt ndm 1969

Su phét trién cia hé thong phan cang tr ndm 1975 cho dén nay da lam cho hé thong PLC
phét trién manh mé hon cac chic nang mé rong:

+ S6 lwong ngd vao/ra nhiéu hon va c6 kha nang diéu khién cac ngd vao/ra tir xa bang ky
thuat truyen théng

+ B luu trix dit liéu nhiéu hon
+ Nhiéu loai module chuyén ding hon

Trong nhitng ndm 1970, véi su phat trién caa cong nghé phan mém, bo lap trinh diéu khién
PLC khéng chi thuc hién cac cau Iénh don gian ma con cé thém céac 1énh vé dinh thi, dém su
Kién, c&c lénh vé xur ly toan hoc, xtr ly dir liéu, xtr Iy xung, xtr ly thoi gian thuc

Tur nam 1970 dén nay, bd diéu khién lap trinh PLC da tro thanh mot thiét bi khdng thé thiéu
trong nganh cdng nghiép tu dong Cac nha thiét ké con tao ra ky thuat ghép ndi cac PLC riéng
I& thanh mot hé thdng chung, ting kha ning cua tirng hé thong riéng 1¢, téc do cua hé théng
duoc cai thién, chu ky quét nhanh hon Bén canh d6, PLC con dugc ché tao c6 thé giao tiép
Vi cac thiét bi ngoai vi nho vay ma kha nang (ng dung cua PLC duoc ma rong
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Nghién ctru m6 hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn phdm Gido vién huwéng
dan: D6 Anh Diing
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Hinh 3 Nhiing hang PLC phé bién hién nay: Misubishi, simen,
Thyc chat PLC la mot hé vi xu 1y ¢6 nhiing wu diém ma h¢ vi xir Iy khac khong c6 duoc va
duoc cai dat san hé dieu hanh véi chirc nang ¢o thé dicu khién Iap trinh duoc

Hg diéu hanh: Chira chuong trinh hé thong dé xac dinh céc cach thirc thyc hién chuong trinh
cua nguoi stir dung, quan ly cac dau vao/ra phan chia b nhé RAM trong quan ly di liéu

B6 nhé chuong trinh: Luu giit chwong trinh diéu khién, khi PLC hoat dong né s& doc va
thuc hién chuong trinh dugc ghi trong bo nhé nay

Bo dém dau va ra (Buffer): La viing nhd dém cho cac dau vao ra, cac ving nay chiém mot
phan cia RAM

B6 dinh thoi (Timer), B dém (Counter):

Trong CPU c6 cac bo dinh thoi, cac bd dém co chic niang khac nhau tir vai chuc dén vai
tram

Timer: TON, TOFF, TOR
Counter: CT, CU, CD, CUD

Viing nhé dir ligu: Khdng giéng nhu by nhé chuong trinh, viing nhé naydugc sir dung dé
luru ket qua cua ngudi su dung

C6 2 loai vung nho:

- Vung nh¢ Bit hay con goi la vung nhé co (Internal Relay) thuong duoc ky hiéu 1a M duoc
su dung dir liéu logic

PO AN TOT NGHIEP - PO MINH DUONG - LOP -



Nghién ctru m6 hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng
dan: D6 Anh Diing

- Ving nhé Byte cac viing nhé nay c6 thé doc, ngoai ra con cd cac viing nhé dic biét thuong
duoc ky hiéu S (Special)

Bo xur ly CPU: B xur ly goi c&c Iénh trong bo nhé chuong trinh dé thuc hién mot cach tuan
tu theo chuong trinh

Bus vao/ra: Trong PLC dir li¢u trao doi giita bo vi xir ly va cac Module vao ra thong qua
bus vao/ra Hé thong bus chia lam 3 loai: bus dia chi, bus diéu khién, bus dir liéu

THIET BI LAP TRINH

Py
GIAO DIEN
VAO/RA

Hinh 4 Thanh phan hé thong PLC

THIET BI PAU RA:
RELAY, TIRISTOR, CUQ
DAY, PEN, HIEN THI

THIET BI AU VAO:
CAM BIEN, CONG TAC

12 PHAN LOAL

a Micro PLC: C6 cau trdc Onboard va thuong dugc sir dung nhé nhu chiéu sang, mo cua,
trong mot may phat dién tu dong, tuy nhé nhung Micro PLC dugc (ng dung rat nhiéu va da
dang

. O9e9eO0O0DODOS

| cmwon  Acwo-mew
EMINE] roCc1aAR—A ww

Logo (Simens) Zen (Omron)

b Mini PLC: C6 cau triic On board nghia la trén CPU c6 thé tich hep toan b céc chirc
ning nhu Module nguén, module vao/ra cong doc téc dd cao HSC (High Speed Counter),
b timer couter, va cac b pin nhé

PO AN TOT NGHIEP - PO MINH DUONG - LOP -



Nghién ctru m6 hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng
dan: D6 Anh Diing

(2) Sensor Power Terminals (3) Input Terminals

9 Expansion Connectc

(12) Port 1 __
Analog Potentiometer _
—
..... (&) Input LED (IN)
(14) Port 2 Connector
T From Len:
aoeltoon | | (7) Power LED (FWR)
— e (&) Run LED (RUN)
T ------ (@) Error LED (ERR)
Bottom View = 4% (10) Status LED (STAT)
(11) Output LED (OUT)
/ (4) Outpaut Terminals
\:E — /(1) Power Suppty Terminals

[ BS88

{(15) Cartridge Connector

hS

VD nhwr cac logi: S5-900, S7/200 hogc Micro Smart IDEC, CPM1 Omron

¢ Medium PLC: S7-300, A1SHCPU Misubishi, FA IDEC, c¢6 ciu trGc module va duoc st
dung trong cac hé théng vira va trung binh Cac module mé rong ciing bao gom cac module
nhu & PLC ¢& I6n

d Great PLC: PLC S7-400, PCS, DCS

C6 cau tric dang module, c6 kha ning st dung cac ngdn ngir bac cao trong lap trinh may
tinh

+ Module ngudn

+ Module vao/ra (A/D): Al, AO, DI, DI/DO, Al/AO, hoic Al/DO, DI/AO + Module truyén
théng: Mang Mobus, AS-1, Profilebus, Devinet, CC-Link

+ Céc module dic biét: PID, diéu khién dong co, b dém téc d6 cao
13 CHE PQ LAM VIEC VA VONG QUET

Ché d¢ lam vigc:

PO AN TOT NGHIEP - PO MINH DUONG - LOP -



Nghién ciru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng
dan: D6 Anh Diing

a Ché do nghi (Stop mode):O ché do nay nguoi diing khong xur Iy cac chuong trinh diéu
khién va nguoi lap trinh cé thé cai dat chuong trinh diéu khién tir may tinh sang PLC hoac
nguoc lai

b Ché do chay (Runner mode): O ché do nay PLC s& thyuc hién ché d¢ dieu
khién va lam viéc theo chu tinh vong quét

¢ Ché do lam viéc trung gian: Giira ché do chay va nghi, ¢ ché do nay thi ta c6 thé chuyen
sang ché d6 Run hoac Stop bang phan mém (Bam chu6t trén thanh cong cu trén man hinh PC)

d L&i (Error): La mot ché do lam viéc dic biét dé thong béo 18i chuong trinh truyén thong
hoac phan cing vat ly cua hé thong

vong quét Scan:

Dt liéu tir DI/AI vao

ving dém dau vao
Thuc hién
chuong trinh
Scan

Time
Dua dur liéu
tor bo dém Thong tin ndi bo va
kiém tra I0i

Hinh 5 Vong quét Scan

14 CAC THIET BI PHU TRQ
O day céc thiét bj phu tro la cc thanh phan: Phan ctng, phan mém gidp PLC giao tiép voi
con nguoi va doi tugng dieu khién hay véi mot thiet bi dieu khién khac
a Phan cting:
+ May tinh (PC)
+ Cép truyén thong gitra PC va PLC
+ Card truyén thong
+ May quét Scanner
+ Cam bién Sensor
b Phan mém:

PO AN TOT NGHIEP - PO MINH DUONG - LOP -



Nghién ciru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing

Dé 1ap trinh PLC ching ta can str dung cac phan mém chuyén dung cua cac hang san xuat
phu hop vai cac loai PLC ching ta dung

VD: Step 7, GX, Win LDR, SysWin, Rslogix500
15 NGON NGU LAP TRINH

Trong lap trinh logic thuong hay st dung hai ngbn ngtr la:

lttvorxl khol dong dong co 3 pha
N ~ Comment:
- Ngon ngit LAD
AN I 0
Al
0 I 0.1
0 0.0
)
- 0.0
m: khoi dong dong a
- Ngon ngix STL N

- Ngbn ngtr bang 1énh (STL): Ngon ngir liét ké, ky hi¢u STL (Statement List) Day
[a ngdn ngir 1ap tinh thdng thuong cuaa mot may tinh Mot chuong trinh dugc ghép bai
nhiéu lénh theo mat thuat toan nhat dinh, mdi Iénh chiém mét hang va déu c6 cau tric
chung 1&: “tén Iénh” + “toan hang” Mot s 1énh dic biét co thé chi tén lénh ma khong
can toan hang

- Ngbn ngir so d6 thang (LAD): Ngén ngit hinh thang, ky hiéu LAD (Ladder logic)
vé6i loai ngdn ngir nay rat thich hop voi nguoi quen thiét ké mach diéu khién logic
Chuong tinh ndy duoc viét dudi dang lién két cac cong tac

16 UNG DUNG PLC

Hién nay PLC d3 duoc (ng dung thanh cdng trong nhiéu linh vyuc san xuat ca trong cong
nghiép va dan dung Tur nhitng wng dung diéu khién hé théng don gian, chi ¢ chtc nang déng
mé (ON/OFF) théng thuong dén céc tng dung cho céc linh vuc phuc tap, doi hoi tinh chinh
xé4c cao, tng dung thuat todn trong qua trinh san xuat Cac linh vuc tidu biéu cho ung dung
PLC hién nay bao gom:
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Nghién ciru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing

+ Phan tich vdt lieu + May CNC
+ Hé thong truyen tai + Nghanh ndng lwong
+ May déng goi + Piéu khién may lanh
+ Piéu khién robot gep va xép hang + Thiét bj san xudt TV
+ Diéu khién bom + Tram dién
+ Ho boi + COng nghiép diic bé tong
+ Xu ly nuwoc
+ Thiét bi xi Iy hoa chat
+ Cong nghiép giay
+ San xudt thay tinh
+ San xudt xi mang
+ Cong nghiép in dn
+ Xur Iy thuc pham
+ May cong cu
17 GIO1 THIEU PLC S7-200
171 Céc thong sé k¥ thuat va tiéu chuan PLC s7-200
- O day ta lay vi du vé PLC Simentic S7-200 CPU 224
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Nghién ctru m6 hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing

Hinh 6 PLC Simentic S7-200 CPU 224

- Pic diém cua CPU 224:

+ Kich thuéc:1205 mm x 80mm x62mm

+ Dung lugng bg nho chuong trinh:4096 Word

+ Dung /wong bo nho dir lieu:2560 Word

+ C6 14 cong vao, 10 cong ra

+ C6 256 timer, 256 counter, c&c ham s¢ hoc trén so nguyén va so thuc

+ C6 6 bg dém téc do cao

+ CAc ngat: phan cing, theo thoi gian, theo truyén thdng

+ Toan bé b nhé duwoc heu sau 190 gio khi PLC bj mat dién
172 Tinh niang caa PLC S7-200

Hé thdng diéu khién kiéu Module nhé gon cho cac &ng dung trong pham vi hep
+ C6 nhiéu logi CPU
+ C6 nhiéu Module mé réng
+ C6 thé mo réng dén 7 Module
+ Bus nai tich hop trong Module ¢ mdt sau

+ C6 thé néi mang vdi cong giao tiép RS 485 hay Profibus
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Nghién ciru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng
dan: D6 Anh Diing

+ May tinh trung tam c6 thé truy cdp dén cac Module
+ Khéng quy dinh ranh cdm, phan mém diéu khién riéng
- Céc phu kién: Cac Bus ndi dit liéu
- Céc den bao trén CPU: Céc dén bao trén PLC cho ta biét duoc cac ché do dang lam
VIEC
+ SF (D6): den bao hiéu hé thong bi héng
+ Run (Xanh): dén béo hiéu hé théng dang 1am viéc
+ Stop (Vang): deén bao hiéu dang ¢ ché dé dimng
+ Ixx, Qxx: chi dinh trang thai tizc thoi cia cong
- Cong tac chon ché do lam viéc:
+ Run: cho phép PLC vén hanh theo chuong trinh trong bg nhé PLc sé chuyén tir
Run sang Stop neu gap su co trong khi lam viéc
+ Stop: PLC darng cong viéc dang thuc hién ngay lap tic
+ Term: cho phép may tinh quét dinh ché d@é lam viéc cia CPU, hodc ¢ Stop hodc ¢
Run
173 C4u tric by nhé CPU
B4 nhé cua S7-200 dugc chia lam 4 vung:

a Vung nhé chuong trinh: La ving luu giit cac 1énh chuong trinh, ving nay
thuoc kieu khong bi mat dit liéu, doc/ghi duoc

b Viing nhé tham s6: L& viing nhé céc tham s6 nhu 1a: tir khéa, dia chi tram,
cling nhu vung tham so6 thudc kiéu doc ghi duoc

¢ Vung nhé dir liéu: Buogc st dung dé trir cac dit liéu caa chuong trinh Vang dix lidu
1a 1 mién nhé dong, n6 c6 thé truy nhap theo ting bit, ting byte tirng don tirng kép, duoc
ding dé Iuu trir cac dir liéu cho c4c thuat toan, cac ham truyén théng lap bang, cac ham
dich chuyén, xoay vong thanh ghi dia chi

Vung dit liéu duoc chia thanh vung nhé nhoé véi cac cong dung khac nhau, ching dugc ky
hiéu bdi cac chir cai tieng anh khac nhau, dac trung cho céng dung riéng ctaa chung

V: Variablememory

I: Input image resister
O: Ouput image resister
M: Internal memory bits
SM: Special memorybits
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Nghién ciru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng
dan: D6 Anh Diing

+ Dia chi truy nhap duoc véi cong thirc:

- Truy nhap theo bit: Tén mién (+) dia chi byte (+) [(+) chi s6 bit] + Vi du: V1504 chi
bit 4 cua byte150

- Truy nhap theo byte: Tén mién (+) B (+) dia chi cua byte trong mién
+ Vi du: VB150 chi byte 150 caa mién V

- Truy nhap theo tir: Tén mién (+) W (+) dia chi byte cao cua tir trong mién

+ Vi du: VW150 chi tir don: gdm 2byte 150 va 151 thudc mién V trong do byte 150 Ia byte
cao trong tir Truy nhap theo tir kép: Tén mién (+) D (+) dia chi cua byte cao cua tir trong mién

+ Vi du: VD150 Ia,tu: kép 4 byte 150, 151, 152, 153 thugc mién V trong dé byte 150 la byte
cao va 153 la byte thap trong tir kép

- Tat ca céc byte thudc ving dit ligu déu c6 thé truy nhap dwoc bang con tro Con tro
duqc‘djnh nghia trong mién V hoac cac thanh ghi AC1, AC2, AC3 Moi con tro chi dia
chi gom 4 byte (Tu kép)

- Quy uéc dung con tré dé truy nhap nhu sau

AC1 = &VB150: Thanh ghi AC1 chira dia chi byte 150 thudc mién V VD100 = &VW150:

Tu kép VD100 chtra dia chi byte cao (VB150) cua tir don VW150 AC2 = &VD150: Thanh
ghi AC2 chura dia chi byte cao (VB150) cua tir kép VD150

- Con tro: 1a toan hang lay noi dung cua byte, tir, tir kép ma con tré dang chi vao
- Vi du: nhu vai phép gan dia chi trén, thi:

+ AC1: Lay noi dung cta byte VB150

+VD100: Lay noi dung cua tir don VW100

+ AC2: Lay noi dung cua tir kép VD150d Ving nhd déi twong: Ving dbi tuong duoc sir
dung dé giir dix liéu cho cac dbi tuong 1ap trinh nhu cac gié tri tic thoi, gié trinh dat trude cua
bo dém hay Timer Dit liéu kiéu di tuong bao gom céc thanh ghi caa Timer, bo dém, céc bo
dém tdc d6 cao, bo dém vao/ra Analog va cac thanh ghi Accumulator (AC)

Time
TT Tén Time Dién giai
CPU 212 CPU 214
1 ACO Ac quy 0 (khdng c6 kha ning 1am control)
2 AC Ac quy 1+3 1+3
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Nghién ctru m6 hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing

3 C Bo dém 0+63 0 dén 127

4 HSC BO dém toc do 0.dén 2
cao

5 AW BO dem cong vao 0+30 0 dén 30
tuong

6 AQW BO dem cong ra 0+30 0 dén 30

twong tu
7 T Bo thoi gian 0+63 0 dén 127

Bang thé hién vang di twong
174 Pon vi co ban cuaa $S7-200

5 3 - 2 e
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7

I

Hinh 7 Hinh khoi mét trueéc ciia PLC S7-200
Trong do:
1 Chan cam cong ra,
2 Chan cam céng vao,

3 CAac den trgng thai:
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Nghién ciru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing

+ SF (Pén dd): Bao hiéu hé thong bi hong
+ RUN (Pén xanh): Chi dinh rang PLC dang & ché dé l1am viéc
+ STOP (Pén vang): Chi dinh rang PLC dang & ché dé dimg
4 Pén xanh & cong vao chi dinh trang thai tizc thoi cia cong vao
5 Cong truyén théng
6 Deén xanh ¢ cong ra chi dinh trang thai tizc thei cia cong ra
7 Cong tdc

Cong truyén thong: S7-200 sir dung cong truyén thdng noi tiép RS 485 voi phich cam 9
chan @é phuc vu cho viéc ghép noi vai thiét bi 1ap trinh hoac vai cac PLC khac Toc do truyen
cho may lap trinh kiéu PPI 14 9600 boud

Cac chan cua cong truyén thong 1a:

S 4 3

OO00O0O0
O OO0
9 8 7 6

Hinh 8 Céng truyén thong

1 Néi dat 6 Nguon 5v DC (Pién tré trong 100€2)
2 Nguon 24v DC 7 Nguon 4v DC (Dong téi da 1a 100mA)
3 Truyén va nhan dé liéu 8 Truyén va nhan dé liéu

4 Khong su dung 9 Khong su dung

5 Noi dat

18 TAP LENH

181 Cac lénh vao ra

LAD Mo ta Toan Hang
n
| | Tiep diem thu:?’ng ma, dugc dong n1.Q,M, L D.T,C
néu n=1
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Nghién ctru mo hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: D6 Anh Diing

n
_l / I_ Tiép diém thuong dong, s& mo khi

n=1 nl,Q,MLDT,C

- OUTPUT: Sao chép noi dung cua bit dau tién trong ngén xép vao bit dugc chi dinh trong
Iénh N6i dung ctia ngan xép khong thay doi

LAD Mo ta Toan Hang
| (n on day da kich thich khi A
) Cuén day dau ra\duqc.klc t_XIC i dugc cap n1 QML DT C
dong dicu khién

182 C4c 1énh ghi x06a gia tri cho tiép diém - Lénh
Set:

222 Gi4 tri cua céc bit co dia chi dau tién 14 n sé bang 1 khi dau vao cua Iénh nay bang 1
| ( s ) Khi ddu vao cua Iénh bang 0 thi cac bit nay van gii nguyén trang thai Trong
d6 so bit 1a gia tri cua i
22 Toan hang n: Q, M, SM, T, C, V -
Lénh Reset:

72 Gid tri cuia cac bit ¢6 dia chi dau tién 1a n sé bang 0 khi dau vao cua lénh nay bang 1

I ( )n Khi ddu vao cua Iénh bang 0 thi céc bit nay van giir nguyén trang thai Trong dé sé
bitla gia tri cuai
7?2 Toan hangn: Q, M, SM, T, C, V

-Vidumbtacaclénhvaoravas, R:

Q00
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

- Gian d0 tin hiéu thu dugc & céc 16i ra chuong trinh trén nhu sau

10.0

Q0.0

Qo.1

Q0.2

183 Timer: TON, TOF, TONR

Timer 1a bo tao thoi gian tré gitra tin higu vao va tin hiéu ra nén trong diéu khien thuong
duoc goi la khéu tré Trong cac cdng viéc dieu khién can nhiéu churc nang timer khac nhau Mot
Word 16 bit trong vung dix liéu dugc gan cho mét trong cac timer

+ TON: Delay on
IN: BOOL.: cho phép timer

PT: Int: gia tri dat cho cac timer

Txxx: sb hiéu timer

Trong S7-200 c6 256 timer ky hiéu tir TO-T255

Céc s6 hiéu timer cé trong S7-200 nhu sau:

TONR

TON, TOF

1ms
10ms
100 ms
1ms
10ms
100 ms

32767 s
32767s
32767 s
32767 s
32767 s
32767 s

0, T64

T1-T4, T65-T68
15-131, T69-T95
132, 196

133-136, T97-T100
137-163, T101-T255

v SIMATIC EC 1131

oM Oonr

w

Thox
-4 IN TON
«4PT ?7?ms
TON Tooxx, PT

+ TOF: Delay off
IN: BOOL.: cho phép timer

PT: Int: gia tri dt cho cac timer Txxx: s6 hiéu timer

oM On»r

-

SIMATIC IEC 1131

Toox
- I TOF

| dpr 222ms

| TOF Twox,PT
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Nghién cru m6 hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing

+ TONR: / SIMATIC  IEC 1131
IN: BOOL.:cho phép timer 5 e
PT: Int: gia tri dt cho cac timer Txxx: s6 hiéu timer .

D «APT ?77ms
S TONR Txxx, PT V

184 COUNTER

- Trong c6ng nghiép bo dém rat can cho cac qua trinh dém khac nhau nhu ¢ém sé chai, dém
xe hoi dém so chi tiét

- Mot Word 16 bits (Counter word) duoc luu trir trong vung bo nhé dir ligu hé théng PLC
dung cho moi counter S6 déém dugc chira trong vung nhé dir liéu hé thong dudi dang nhi phan
va c0 gia tri trong khoang tir 0-999

- Céc phét biéu dung dé dung dé lap trinh cho b dém cé cac chirc nang sau:

- Bém Ién CU (Counting up): tang counter Ién 1 Chuc ning nay chi duoc thuc hién néu cd
gid tri duong tir 0 1én 1 xay ra 6 ngd vao counting up Mot khi s6 dém dat dén gidi han 999 thi
khong tang duoc nita

- bat Counter (S-setting the counter): Counter dwoc dat vai gia tri dugc lap trinh ¢ ngo vao
PV khi co sy thay doi tor mirc 0-1 ¢ ngd vao S nay Chi c6 sy doi méi tir 0-1 ¢ ngd vao S nay
mai dat gia tri cho Counter 1 lan nita

- Bit 50 dém cho Counter (PV-Presetting Value): so dém PV Ia mot word 16 bits dudi dang
BCD Céc toan hang sau c6 thé sur dung ¢ PV la: Word IW, QW, MW hang s6 C: 0-999

- Xoa Counter (R-resetting the counter): Counter dugc dt vé 0, néu ngd vao R co su thay
doi vé muec tin hiéu 0-1 Néu tin hiéu ngd vao R=0 thi khdng c6 gi anh huong dén bo dem

- Quét so dém: (CV, CV-BCD): 6 dem hién hanh c6 the duoc nap vao thanh ghi tich Iy
ACCU nhu 1 s6 nhi phan (CV) hay s6 thap phan khac (CV-BCD) Tur d6 cé thé chuyén s6 déem
tai cac vung toan hang khac nhau

- Quét nhi phan trang thai tin hiéu cua Counter (Q): ngd ra Q cua Counter c6 thé duoc quét
dé lay tin hiéu caa né Néu Q=0 thi counter ¢ zero, néu Q=1 thi s6 dém & counter 1én hon zero
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

J_,
=

- e o - e - o - -

[ S e o e e i e i o s e S s e e 4‘]

LI
A RIIRS
BRI H IR,

SRR
SRS
Loeaeeoseeaeases,

UP COUNTER

v SIMATIC EC 1131
Cxxx: s6 hiéu counter  (0-255 ) L 18

0 - CU cTU
CU: kich dém Ién Bool P

D - PV

R: reset Bool

)
g.
g
2

PV: gia tri dat cho counter INT

PV: VW, IW, QW, MW, SMW

M6 ta: Mdi lan ¢ mét suon canh 1én & chan CU, gid tri bo d¢ém (1 word) duoc ting 1én 1
Khi gia tri hién tai Ién hon hoic bang gia tri dat PV (Preset value), ngd ra s& duoc bat 1én ON
Khi chan Reset dugc kich (Suon 18n) gia tri hién tai bo dém va ngd ra duoc tra vé 0 Bo dém
ngung dém khi gia tri bo dém dat gia tri toi da la
32767

Gian do xung:
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Nghién ctru mo hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: D6 Anh Diing

10.0 (up) [ ) Oy | J_l 1

10.2 (ressh) : [

&
~

0

C48 (currert) 0

C48 (bif) |

Qopn
DOWN-COUNTER / SIMATIC  IEC 1131
Cxxx: s6 hiéu counter (0-255) E om
CD: kich ¢ém xuéng Bool Flde
LD: load Bool il

g CTD Cxoxx, PV

PV: gia tri dat cho counter INT PV: VW, IW, QW, MW, SMW

L

M@0 ta: Khi chan LD duoc kich (Suon 1€n) gia tri PV dugc nap cho bo
dém Mai khi c6 mot suon canh 18n & chan CD, gia tri bo dém (1 word) dugc giam xuong 1
Khi gia tri hién tai cua bo dém bang 0, ngd ra s& dugc bat 1én ON va bo dém s& ngung dém
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

Gian do xung:

0.1 Load —I_l I l
g i | i3
2 = LR
C1 {
(currert) O a

UP-DOWN COUNTER fL SIMATIC cmiﬂm
Cxxx: s6 hiéu counter  (0-255 ) f :E:U cTup
CU: kich dém Ién Bool o L,
CD: kich dém xudng Bool T

{

R: reset Bool
PV: gia tri dat cho counter INT

PV: VW, IW, QW, MW, SMW, LW, AIW, AC, T, C, Constant
M6 ta: MAi 1an c6 mot suon canh 1én ¢ chan CU, gia tri bo dém (1 word) dugc ting 1én 1
Mai 1an c6 mot suon canh I1én ¢ chan CD, gia tri bo dém duoc giam xudng 1 Khi gia tri hién
tai Ion hon hoic bang gia tri dat PV (Preset value), ngd ra s& duoc bat 1én ON Khi chan R
duoc kich (Suon 18n) gid tri bo dém va ngd Out duoc tra vé 0 Gid tri cao nhat cua bo dém 1a
32767 va thap nhat 1 -32767 Khi gia tri bo dém dat ngudng

19 CHUONG TRINH DPIEU KHIEN
191 Khai bao phan cirng

“Ta phai xay dung cau hinh phan cang khi tao mot project D liéu vé cau hinh s& dugc truyen
dén PLC sau d6
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Nghién ctru mo hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: D6 Anh Diing

192 CAau tric caa s6 1ap trinh

Nut thay doi

M&, tao méi, ey Down Céng cu két trang thai lam Nut kiém tra trang thai
mat CT disu khién load/Upload noi cac enh wibe. tua PAT caa chwong trinh.
|57 STEP FHAleTo/ N 37 - Profect - [Ska21IC LAD) J
F Ek Ve PUC Debagy Touk Wisdoww M - & x
ASe &L B &= SRR el - &
%o o - 8 .l;!& 1"":» T2 4O
Ve ng 3 [ b §
I vaiwe | Osaimpe | LCommimrd 1
{3
E‘Q TEME
‘o remr
a {4 g
/ : ] 2
cac khéi B I |
chive nang
E Vung soan thio
‘ . chwong trinh
& I
A - ” u
E‘l -_u\»d)-e-l: al
=
R ] l‘wyv-v Cowired
S Pae
o e "
\ < -k | |
. ﬂ T e
L by S
* L CH Sudeoderes
Focks £ > D Awamfsens Ao/ 14 | ol

Anady I Hetwerk | Foww 1. Col & NS

Cac khéi ham, 1énh

Hinh 9 Cdu triic cta s6 Idp trinh
- Bang khai bao phu thudc khbi Dung dé khai bao bién va tham sé khoi

- Phan soan thao chita mot chuong trinh, nd chia thanh tiing Network Céc thong s6 nhap
dugc kiém tra 16i cu phap

- Noi dung ctra s6 “Program Element” tuy thudc ngén ngit lap trinh da lya chon C6 thé nhan
dap vao phan tir 1ap trinh can thiét trong danh séch dé cheén chiing vao danh séch Ciing c6 thé
chén cac phan tir can thiét bang cach nhan va nha chudt Cac thanh cong cu thuang sir dung
+ Cac Menu cong cu thuong dung

- New (FileMenu): Tao méi - Paste (EditMennu): Dan

- Open (FileMenu): Mo file - Copy (EditMenu): Sao chép

- Cut (Editmenu): Cat - Download (PLCMenu): Tai xuong

- Network (Insert): Chen network méi hign thoi trong PLC

- ProgramElements (Insert): Mo cua s6 - LAD, STL, FBD (View): Hién thi dang

c4c phan tur 1ap trinh ngén ngir yéu cau
- CLear/Reset (PLC): Xoa chuong trinh

CA4c phan tir 1ap trinh thwong dung (Cira s6 ProgramElements)
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

————— | CACLENH LOGIC CAC LENH TOAN HOC
CACLO TIEP PIEM S$6 nguyén S6 thuc
COUNTE 1.4 it logic =-{z1] Integer fct = {z&] Floating-point fct.
. Sk £T ApD_I T ADD_R

T ﬂg o :,r £T sus_ £T suB_R

2 <41 ~NOT}- B MUL_| B MUL_H
4 20 I £ b £ DIV_R
1 9 & £T ADD_DI £T ABS
O - © -{R) £T sus_pl fT sarT
O -l £1 MuL_DI 1 sar
<> ~{S) o
< |l £1 RS £T pv_DI T N
I £1 sR T MoD_DI T exP
£T SIN
<) =[N}~ £1 cos
< P}~ £T 1aN
<> ~{SAVE) £] ASIN
T NEG £T acos
£T POS | T ATAN
CAC CAC LENH CHUYEN CAC LENH
LOAI POI DU LIEU SO SANH
TIMERS = (<] Comparator
- (o i o Fa
] s FT NE_
s £T 6T
s T L1
s T GE_
s £T Lel
5 1 Eq_D
g T NE_D
O T GT_D
< I LTD
< - 1 GE_D
£I LE_D
T EQ_R
£T NE_R
£l GT_R
fI LR
fT GE_R
T LE_R

CHUONG 2
KHAI QUAT HE THONG PHAN LOAI SAN PHAM,
LUA CHON PHUONG AN THIET KE BANG TAl
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Nghién cru m6 hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn pham Gido vién hwéng

dan: D6 Anh Diing

21 G101 THIEU TOM TAT VE PE TAI Nguyén
ly lam viéc:

May phan loai san pham nay hoat dong trén nguyén ly ding cac cam bién dé xéc dinh chiéu
cao cua san pham Sau dé dung xi-lanh dé loai bo san pham cd kich thuét khong dat yéu cau
Nhitng san pham c6 kich thudc dat yéu cau sé dugc dém bang cac cam bién cho dén khi dat
du s6 luong theo yéu cau rdi tiép tuc duoc chuyén dén cac thung hang dé dong goi

Tur nguyén Iy 1am viéc trén ta thiy muén may hoat dong duoc can nhitng chuyén dong can
thiét: chuyén dong tinh tién dé dua san pham vao dé phan loai, ta diing bang chuyén dé tao ra
chuyén dong hay Dé truyén dong chuyen dong quay cho truc cia bang chuyén ta dung dong
co dién mot chiéu thong qua bo truyen banh rang tru rang thang trung gian Ngoai chuyen dong
dua san pham Vao cua bang chuyén may con chuyén dong can thiét nita d6 1a hai chuyén dong
tinh tién dé day san pham khéng dat kich thuéc caa xi-lanh Chuyén dong cua xi-lanh dugc
diéu khién boi hé thong thuy luc

Chu trinh lam viéc may :

Khi an nit Start may hoat dong, san pham duoc vao bang chuyén Khi san pham & trén biang
chuyén no sé dugc phan loai voi kich thudt 16n nho khac nhau Cac phé pham sé duoc loai bo
con cac san pham sau khi duoc phan loai s& dugc dém va chuyén dén thung hang dé dong goi
Chu trinh cir thé tiép tuc cho dén khi phan loai xong san pham

Loai san pham dwec phan loai:

Hién nay cong viéc phan loai va dém san pham la mot cong viéc lap di lap lai nén khong
thé tranh duoc su nham chan trong cong viéc Cong viéc phan loai va ¢&ém gach men, céc loai
trai cay nhu dira, budi, cac thing hang theo kich thudc 1a mot cdng viéc mat kha nhiéu thoi
gian va dé gay su nham Ian Ngay nay dé nang cao nang suat lao dong, nang cao chat luong va
o6n dinh chat lwong san pham, nguoi ta da dua vao cac thiét bi san xuat trong cong nghiép véi
hé thdng diéu khién ty dong tirng phan hozc toan bo qua trinh san xuat

Cuing véi viéc sir dung ngay cang nhiéu hé thdng san xuat tu dong, con nguoi da cai thign
dang ké diéu kién lao dong nhu giam nhe st lao dong, tranh dugc sy nham chén trong coéng
viéc, tao cho ho duoc tiép can véi su tién bo cua cac linh vuc khoa hoc ki thuat va duoc 1am
viéc trong moi truong ngay cang van minh hon

Trong nén kinh té thi trudng va hoi nhap ngay cang sau rong vao nén kinh té thé gisi, van
de canh tranh ngay cang khdc liét hon trong nhicu linh vyc nhu chét lugng mau ma va qué gia
thanh san pham C6 thé thay rang chi ap dung ty dong hoa vao qua trinh san XUt mai co thé
€6 co hoi nang cao nang suat, tao tién dé cho viéc giam gia thanh san pham, ciing nhu thay d6i
mau ma mot cach nhanh chong

22 KHA NANG UNG DUNG TRONG THUC TE VA LY DO CHON PE TAI
Tu dong hoa 12 mot qua trinh cho phép giam gia thanh san pham, giam suc lao dong cua

con ngudi, Nang cao ning xuat lao dong Trong moi thoi dai, mot san pham lam ra van dé gia
thanh san pham la mét trong nhitng van d¢ rat dugc quan tam bai 1€ néu cung mat loai san
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pham cua hai nha san xuit dua ra néu gia thanh san pham nao ré hon nhung véi chit luong
nhu nhau thi di nhién ngudi ta s& lwa chon san pham ré hon Chinh vi 18 d6 ma con ngudi ludn
tim toi moi phuong phap dé giam gia thanh san pham va do 1a co s cho nganh ty dong hoé ra
doi Mot trong nhitng dong luc cho sy phat trién cua tu dong hoa do la giam suc lao dong cua
con ngudi, nang cao chat lwong san pham va ning xuét lao dong Nguoi ta tir 1au di nhan ra
rang lao dong ciia con nguoi dic biét 1a cac loai may moc ty dong Vi vay viéc ra doi caa nganh
tw dong hoa khéng nhirg giam bét lao dong cua con ngudi ma con nang cao duoc ning Suat
va chit lwong san pham

Qua trinh ty dong hoa da lam cho viéc quan Ii tré nén rat don gian, bai vi nd khéng nhitng
thay doi diéu kién lam viéc caa cdng nhan ma con co thé giam sé lugng céng nhan dén muc
t6i da Ngoai ra tu dong hoé con cai thién duoc diéu kién 1am viéc cua cong nhan, tranh cho
cong nhan nhitng céng viéc nham chén, lap di lap lai, c6 thé thay cho con ngudi lao dong &
nhitng noi c6 diéu kién 1am viéc nguy hiém, doc hai

Tu dong hoa cé thé ap dung cho nhiéu loai hinh san xuat hang loat va don chiéc voi mot
trinh do chuyén man hod cao ciing chinh vi thé ma ning suét cing nhu chat lwong san pham
rat cao Ngay nay dé danh gia mac do cia mot nén san xuat, ngudi ta danh gia vao mic do ty
dong hoé cua nén san xuat do

Ngay nay, véi mot trinh do chuyén mon hoa cao mét san pham duoc lam ra c6 thé duoc lap
tir nhiéu chi tiét ciia cac nha san xuat khac nhau trén thé gidi Chinh vi I& d6 ma budc con nguoi
phai tiéu chuan hoa céc chi tiét cling nhu céc san pham ché tao ra Tu dong hoa rat thich hop
véi nganh san xuat theo tiéu chuan nhu thé

Véi tim quan trong nhu thé, nganh tu dong hoa rat duoc céc quoc gia trén thé gici quan tam
bai d6 khong nhitng 1a bo mat ciia nén san xuat ma trong thoi budi kinh té thi trudng viéc canh
tranh caa san pham trén thi truong l1a rat kho khan, n6 doi hoi khong nhitng vé chat lwong san
pham ma con ca vé gia thanh

Chung em chon dé tai phan loai san pham béi vi nd c6 kha nhiéu ¢ng dung trong thic té
nhu di trinh bay & trén Viéc van dung nhitng kién thic da hoc vao thiét ké ché tao md hinh
cling tuwong ddi don gian

23 PHAN TiCH CAC HOAT PONG CUA HE THONG
231 Hoat dong phan loai thi cong

Khi san pham dugc san xuat ra, nguoi cong nhan dung cac thiét bi do klem dé xéc dinh san
pham thuoc loai ndo Sau dé xép san pham vao trong hop, dém di sé luong roi ding bang keo
dan 1én miéng hop Viéc nay phu thudc rat nhiéu vao trinh do céng nhan Hon nita, cdng nhan
lam viéc 1au khdng tranh khoi nhirng sai sot dan dén chat luong san pham khong dong déu

232 Hoat dgng phan loai tw dong

Khi san pham dugc san xuat ra, duoc tw dong sap xép deu trén bang chuyén Bén canh bing
chuyén c6 dat cac cong tac hanh trinh, phu thudc vao kich thudc cua san pham ma ching cé
tac dong vao cong tac hanh trinh hay khong, khi san pham tac dong vao cong tac hanh trinh
ching sé duogc day vao hop nam trén cac bang chuyen khac Cac san pham con lai sé duoc
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bang chuyén tiép tuc mang di dén cac thang hang, thong qua hé théng dém tu dong cho dén
khi da s6 lwong quy dinh thi hé thdng sé tu dong dirng trong mét khoang thoi gian dé dong
g6i san pham Heé théng hoat dong tuan ty cho dén khi c6 lénh dirng Nguoi cong nhan chi viéc
t6i 1y hop xép I1én xe day dua vao kho hang

24 CAC YEU CAU KHI THIET KE HE THONG
241 Céc chuyén ddng chinh
Chuyén dong cua bang chuyén chinh && mang san pham di phan loai
Chuyén dong tinh tién cua piston nham day san pham vao hop trén bang chuyén phan loai
242 Céc yéu cau khi thiét ké
Nhin chung, khi xay dung phuong &n bé tri cho cac hé thong tu dong can phai dam bao cac
diéu Kién nhu sau:
- Hé thdng don gian, d& diéu khién va dang tin cay
- Cong nhan lam viéc dugc thoai mai, khdng phai chiu ap luc lao dong
- Ngoai ra phai ¢dam bao dugc tinh an toan va tinh kinh té
25 PHAN TICH LUA CHON PHUONG AN THIET KE +
Phuwong an 1

Str dung béang tai dé van chuyen san pham mot cong tac hanh trinh duoc dat ¢ phia trén
bang tai dé xac dinh cac san pham co chiéu cao vuot quéa cho phép Mot xi-lanh thuy hyc dé
day phé pham ra khoi bang tai Mot cam bién dé ¢ém san pham St dung van tiét luu nim cira
hai vi tri dé diéu khién xi-lanh thuy luc

Uu diém: Van chuyén duoc san pham nhanh hon do d6 ning suat cao hon, sir dyng it
pittong, it bang tai nén gia thanh ché tao thap, it dung cam bién nén dé dang cho viéc dieu
khién

Nhwoc diém: Chi phan loai cac san pham c6 chiéu cao khéac nhau, chua c6 tinh linh hoat
trong khau phén loai va dong goi

+ Phwong an 2

Str dyng hai bang tai dé van chuyén san pham, mot ding dé van chuyén san pham dén dé
phan loai, mot dé van chuyén céc san pham da dugc phan loai di dong thing St dung 2 xi-
lanh thuy lyc dé dy cac san pham dat chat lwong tir bang tai 1 sang bang tai 2, sir dung céng
tac hanh trinh & bang tai 1 dé phan loai san pham Bo cam bién dé dém san pham, sir dung van
tiét luu 5/2 dé diéu khién xi-lanh thuy lec

U'u diém: phan loai san pham da dang hon, cé thé cing mot ltc phan loai nhiéu kich thuéc
cua san pham
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Nhwoc diém: sir dung nhiéu xi-lanh thuy luc va bang tai hon nén tén kém trong viéc ché
tao, st dung nhic¢u cam bién nén khé khang trong viéc dieu khién Tén nhiéu thoi gian hon do
d6 nang suat s€ giam

Dua trén cac phan tich trén nhdm ching em lra chon phwong an 1 dé thiét ké va ché tao mo
hinh

26 CAC BANG CHUYEN PHAN LOAI SAN PHAM HIEN NAY
261 Gigi thiéu chung

Bing tai thuong duoc dung dé di chuyén cac vat ligu don gian va vat li¢u roi theo phuong
ngang va phuong nghiéng Trong cac day chuyén san xuat, cac thiét bi nay duoc sir dung rong
rai nhu nhiting phuong ti¢n dé van chuyén cac co ciu nhe, trong cac xuang luyén kim dung dé
van chuyén quing, than da, cacvloal xi 10 gren cac tram thay dién thi ding van chuyén n,hlen
liéu Trén cac kho béi thi dung dé van chuyén cac loai hang buu kién, vat liéu hat hoac 1 so6 san
pham khac Trong 1 s6 nganh cong nghi¢p nhe, cong nghi¢p thuc pham, hda chat thi ding dé
van chuyén cac san pham da hoan thanh va chua hoan thanh gitra cac cong doan, cac phan
xuong, dong thoi ciing dung dé loai bo cac san pham khong dung duoc

262 Uu diém ciia bang tai

- Cau tao don gian, bén, c6 kha ning van chuyén roi va don chiéc theo cac huong nam
ngang, nam nghiéng hoac ket hop gitra nam ngang véi nam nghiéng

- V6n dau tu khong 16n 1am, ¢é thé ty dong dugc, van hanh don gian, bao dudng dé dang,
lam viéc tin cay, nang suat cao va tiéu hao nang luong so véi may van chuyén khac khéng I6n
lim

263 Cau tao bang tai

1 B¢ phdn kéo cling cac yéu té lam viéc tryc tiép mang vat
2 Tram ddn dgng, truyén chuyén déng cho bg phan kéo
3 B phdn cdng, tao va giit lic cdang can thiét cho bé phdn kéo
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4 Hé thang d& (Con lan, gid d) 1am phan trurot cho bé phdn kéo va cac yéu to
lam viéc

5 Bg phdn doi huéng cho bg phdn kéo
264 Cac loai bang tai trén thi trwong hién nay
- Bang tai dang cao: st dung dé thu don phdi vun ning suat cia bang tai loai nay c6 thé

dat 1, 5 tAn/h va toc do chuyén dong 1a 0,2m/s Chiéu dai cua bang tai 1a khéng han ché trong
pham vi kéo la 10kN

- Bang tai xoan vit: ¢6 2 Kiéu cau tao :

+ Bang tai 1 budng xoan: Bang tai 1 buong xoan dugc dung dé thu don phdi vun Niang suét
bang tai loai nay dat 4 tan/h véi chiéu dai 80cm

+ Bang tai 2 budng xoan: ¢6 2 budng xoin song song véi nhau, 1 ¢6 chiéu xoan phai, 1 ¢6
chiéu xoan trai Chuyén déng xoay vao nhau cua cac buong xoan duoc thyc hién nho 1 toc do
phén phoi chuyén dong

Ca 2 loai bang tai budng xoan déu dugc dat dudi mang bang thép hoic bang xi mang
Lwa chon loai bang tai :

_Khi thiét ké hé thong bang tai van chuyén san pham dén v tri phan loai c6 thé lya chon mot
so loal bang tai sau:

Loai bang tai Tai trong Pham vi @ng dung

Van chuyén ting chi tiét gitra cac nguyén céng hoic van

Bang ti ddy dai <50kg chuyén thiing chira trong gia cong co va lap rap

Van chuyén chi tiét trén vé tinh trong gia céng chuan bi

Bang tdi la 25+ 125 kg phdi va trong lap rap

Van chuyén cac chi tiét I6n gitra cac bo phan trén khoang

Bing tai thanh day 50 + 250 kg cach >50m
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Van chuyén chi tiét trén céc vé tinh giira cac nguyén cong

Bang tai con lan 30 + 500 kg véi Khoang cach <50m

Tuy nhién khi chon loai biang tai nén quan tm dén trang thai va muc dich sir dung cua né
theo bang sau:

- Cac loai bang tai xich, bang tai con lan 6 wu diém la do on dinh cao khi van chuyén
Tuy nhién chiing doi hoi ket cau co khi phuc tap, doi hoi d6 chinh xac cao, gia thanh kha
dat
Do bang tai diing trong h¢ thdng 1am nhiém vu van chuyen san pham nén trong mé hinh do
an da lya chon loai bang tai day dai d¢ mé phong cho hé thong day chuyén trong nha may voi
nhitng ly do sau day:
- Tai trong bang tai khéng qua Ién
- Két cau co khi khdng qua phirc tap
- D& dang thiét ké ché tao
- C6 thé dé dang hiéu chinh bang tai

Tuy nhién loai bang tai nay ciing ¢6 1 vai nhuoc diém nhu do chinh xac khi van chuyen
khong cao, doi luc bang tai hoat dong khdng on dinh do nhicu yeu to: nhiét d6 mdi truong anh
hudng tai con lan, @6 ma sat cua day dai giam qua thoi gian
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Hinh 10 Bang tdi thuc té

' CHUONG 3
THIET KE XAY DUNG MO HINH PHAN LOAI SAN
PHAM

31 THIET KE KHOI NGUON 1 CHIEU

Dong co tron nhién liéu va cam bién muc sir dung trong mé hinh cé“17n cung cévp dign 24VDC
va 12VDC Vay can mot bo nguon c6 dién ap ra 24VDC va 12VDC 6n dinh dé cung cap cho
dong co ciing nhu cam bien muc
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- So dd nguyeén ly khdi nguédn 1 chiéu

CL 7824 7812 I'l>+2-¥\"D('

———— P +12VDC
+Cl _] C2

— /03 + C4
= . [+

I y .
2200uF 104 1000uF 1000uF > 0VDC(

a

BA

220VAC g

20VAC

Y
Y

Hinh 11 So' d6 nguyén Iy khai nguén 1 chiéu

- So dd chan IC LM7824 va LM7812:

1 3 1 3
7824 — — 7812 —
IN ! OoUT IN ouUT
MASS| 1 MASS| 2

Hinh 12 So' @6 chan IC LM7824 va LM7812 Trong
do:
+ Chén s6 1: La chan nhan dién 4p mot chiéu dau vao, dign 4p mot chieu, chicu nay phai
I6n hon hoac bang dién ap dau ra cua IC
+ Chan sb 2: Bugc néi véi OV
+ Chan s6 3: La chan xuat dién ap ra mot chiéu 6n dinh
+ 78: Tao ra dién ap duong
+ xx: DBién ap ra mot chiéu
+ Vi du: IC 7824 tao ra dién ap +24VDC
+ Chirc ning cac phan tir trong so do:
+ BA: Bién ap ngudn c6 chirc ning tao ra dién ap thich hop cap cho mach chinh luu

+ CL: Cau chinh luu c6 téc dung chinh luu dién &p xoay chiéu ra dién 4p mot chicu cap cho
mach diéu khién
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+ C1, C3, C4: Tu mét chiéu c6 tAc dung san phang dién &p mot chiéu nhap nho sau cau
chinh luu @é tao ra dién ap mot chiéu bang phang hon
+ C2: Tu xoay chiéu c6 tac dung loc thanh phan séng bac cao
+ R: Dién tré R ¢0 tac dung giai phong nang luong cua tu dién C1 khi dién ap U2 giam
+ 1C7824: C6 tac dung 6n &p tao ra dién ap chuan 24VDC
+ 1C7812: C6 tac dung 6n &p tao ra dién ap chuan 12VDC
- Nguyén ly hoat déng caa khéi nguén mét chiéu:
Dién ap 220VAC qua bién &p giam xudng 20VAC Dién ap nay qua cau chinh luu s& chuyen
thanh dién ap mét chicu va duoc nhan véi cén 2 (Khoang 14) vao khoang 28VDC dugc dua
vao dau vao cua IC7824 Pau ra cua 1C7824 duoc dua vao dau vao cua IC7812 Tu dién co tac

dung loc thanh phan séng hai bac cao va san phang dién 4p mot chiéu nhap nhd sau cau chinh
luu dé tao ra dién ap mot bang phang hon dé cap cho IC 6n ap

32 GIOI THIEU PONG CO 1 CHIEU

Trong md hinh, vi sir dung truyen dong bang tai day dai va khdng yéu cau tai trong 16n nén
khong can dong co ¢d cong suat 16n Vi yéu cau kha don gian cua bing tai nhu 14 :
- Bang tai chay lién tuc, c6 thé dirng khi can
- D& diéu khién, gia thanh ré
Vi vay chi can sir ding loai dong co 1 chiéu cé cdng suat nho, khoang 20-40 W, dién &p vao
a12-24V
Dong co dién 1 chiéu la dong co dién hoat dong véi dong dién 1 chiéu Bong co dién 1 chicu
dugc dung rat pho bién trong cong nghiép va ¢ nhirng iét bi can dieu chinh toc do quay lién
tuc trong 1 pham vi hoat dong
bong co dién 1 chiéu trong dan dung thuong 1a cac dang dong co hoat dong vai dién &p
thap, dung véi nhitng tai nho Trong cong nghi¢p, dong co dién 1 chiéu duogc sir dung ¢ nhiing

noi yéu cau momen md may I6n hoac yéu cau diéu chinh téc o bang phang va trong pham vi
rong

33 PHUONG TRINH PAC TINH CO CUA PONG CO PIEN 1 CHIEU
+ Cdu tgo dgng co dién mét chiéu
Go6m c6 hai phan chinh: Phan tinh (Stato) va phan quay (Roto) Phan tinh:
Cuc tir chinh: La bo phan tao ra tir truong gom co 16i thép va day quén kich tir LGi thép
duoc ghép tr nhitng 1& thép mong doi vai may lon, hoac dac thanh tirng khoi doi véi may nho
Day quan kich tir quan quanh than cuc tir, cac cuon day duoc néi tiép véi nhau
Cuc tir phu: Puoc dit giita cac cuc tir chinh dung trong cac may c6 cdng suat 16n dé cai

thign dao chiéu, cuc tir phu khong cé mit cuc, 16i thép 1am bang thép khoi trén than cuc tir
phu cé mét cuon day, cau tao giong nhu cuc tir chinh

Phan quay:
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GOm 16i thép duoc ghép tir nhiing 14 thép ki thuat dién day 05 mm, dé giam ton hao do dong
dién xoay Bén ngoai c6 ranh dé dat day quan phan tng

Déy quan phan (ing: La cac day dong dat bén trong rénh phan tng gom nhicu phan tir, moi
phan tir cd nhicu vong day va hai dau cua moi phan tir dwoc noi vei hai phién gop, cac phan
tir duoc noi vai nhau tao thanh mach kin

Cb gop: (Vanh gop hay vanh d6i chiéu) Bién d6i dong dién xoay chiéu trong may thanh
dong mét chiéu ra ngoai, hoic bién dong mat chiéu tir bén ngoai thanh dong xoay chiéu vao
trong may

C6 gop ¢6 nhiéu phién gop bang ddng, ghép cach dién nhau bang Mica 04 -12
mm tao thanh hinh tron Duéi cua phién gop hoi nhd cao dé han véi cac dau day cua phan tu

+ Céac bg phdn khac:
Vo may: C6 thé bang gang d6i vai may 16n va bang thép cuon thanh ong doi vei méy nho,
chirc nang la dé co dinh 16i thép cua cuc tir va lam gong tir
Nap may: Thuong lam bang gang dé bao vé day quan, d& truc ciia Roto nho c4c 6 bi
Truc: Gan véi Roto 1am bang thép
Choi than: Dung dé dan dién tir ngoai vao trong day quan phan &ng va nguoc lai Phwong
trinh ddgc tinh co ciia dgng co dién mgt chiéu kich tir déc ldp Phuong trinh dic tinh co

tong quat: Suy ra: ® = w0 - Do

* & & >
Trong dé: ) Uke g
/ ’ ~ R v Rkt
o: toc d6 dong co wo: toc do khong tai
ly tuong Dw: do sut toc
\ 4 Rt
331 Phan loai dong co dién 1 chiéu
Tuy theo cach mac mach kich tir so véi mach + @ <€ U, > @ -
phan tng ma dong co dién 1 chiéu duoc chia
thanh:

- Pong co dién 1 chiéu kich tir doc 1ap: c6 dong dién kich tr va tir thong dong co khdng
phu thudc vao dong di¢n phan ang so d6 noi day cua nd nhu hinh ve& véi nguon dién mach
Kich tir Uk riéng biét so véi nguon dién mach phan tng Uy

- Pong co dién 1 chiéu kich tir song song: Khi ngudn dién 1 chiéu c6 cong suat vo cing
I6n, dién tro trong cua ngudn coi nhu =0 thi dién ap ngudn sé& 1a khdng doi, khdng phu thudc
vao dong dién trong phan tng dong co Loai dong co 1 chiéu kich tir song song ciing duoc
coi nhu Kich tir doc lap

- PBong co 1 chiéu kich tir ni tiép: day quan kich tir mac ndi tiép véi mach phan tng
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-bong co 1 chiéu kich tur hon hop: gdm 2 day quan kich tir, day quan kich tir song song
va day quan kich tir néi tiép, trong d6 day quan kich tir song song 1a chu yéu

332 Nguyén ly 1am viéc caa dong co dién 1 chiéu

- Khi cho dién &p 1 chiéu U vao 2 chéi than A va B, trong day quan phan tng cé dong
dién I, Cac thanh dan ab, cd c6 dong dién nam trong tir truong s€ chiu luc Fq tac dung lam
cho rotor quay Chiéu cua lec dugc xac dinh theo quy tic ban tay trai Khi phan ng quay
duoc nira vong, vi tri cac thanh dan ab, dc s& d6i chd cho nhau do c6 phién gop doi chleu
dong dién, gitt cho chiéu luc tac dung khong ddi Khi dong co quay, cac thanh dan cit tir
truong s& cam tng sic dién dong E. Chiéu sic dién dong xac dinh theo quy tic ban tay phai
& dong co dién 1 chiéu thi sic dién dong E, nguoc chiéu vai dong dién 1, nén E, con goi la
suc phan di¢n dong

34 CAU TAO NGUYEN LY HOAT PONG, SO PO KHOI CUA ROLE
Dé thiét ké duoc tt cAc muc tidu noi trén ta phai nim dugc nguyén ly hoat dong cua role
trung gian kiéu kin, sau do6 méi vé qua so do hoat dong cua nd
+ Cau tao
Role trung gian kiéu kin 12 loai thiét bi dién c6 két cau kha don gian, ddi véi loai role nay

vi dong dién nho nén ta co thé bo qua ho quang sinh ra giita cac bo phan mang dién Nhu vay
Role trung gian kiéu kin chi mang cac b6 phan chinh sau:

- H¢ thong tiép diém trong do bao gom tiép diem dong va tiép diém tinh (Bao gom tiep
diém thuong dong va tiep diém thuong mao noi lién thong vai nhau)

- Hé thdng thanh dan, gom cé thanh dan dong va thanh dan tinh

- M6t nam cham dién xoay chiéu

- Cuon day nam cham dién xoay chiéu

- Hé thdng phan lec 1a mot 16 xo nha ¢6 hinh xoan tru

- Hé thdng nap va than dé

- CAc chi tiét dau ndi va chi tiét dan di¢n

+ So dd dong

1 Tiép diém thwong dong
2 Tiép diém thurong mo
3 Nap

4 Than

7 Thanh ddn

8 L0 x0 nha

+ Nguyén ly hoat dong
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

Role trung gian kiéu kin c6 nguyén ly hoat dong dua trén nguyén ly cam tng dién tir nam
cham dién thuoc loai hit chap va cd tiép diém dang cong son

Khi dua dong dién I vao cuon day nam cham dién thi trong cuon day sé€ sinh sirc tir dong
F=IW, st tir dong nay sinh ra tir thong khe hé khong khi cua nam cham dién @ khi d6 Fa>Fpn
lam cho nap cua nam cham dién dong lai dong thoi tiép diém thuong dong mao ra va tiep diém
thuong mo dong lai

'Khi khong c6 dong dién dua vao cuon day nam cham dién 1=0 thi khi d6 Fa=0<Fpn lam cho
nap cua nam cham dién mao ra va hé thong tiep diém tré vé trang thai ban dau
35 CAM BIEN QUANG
Nguyén tic hogt dgng

Tia hong ngoai, tia tir ngoai c6 dac tinh 1a séng dién tir nén déu cé tinh chét ludng tinh séng
hat, ta quan sat thi nghiém

KiNH LOC SAC
/;\ '
U K \
_g_j G) h CHUM TIA SANG
: /

Theo hiéu ting Compton khi cac phdton anh sang c6 tan sb thich hop dap 1én bé mat Katot,
cac electron trén bé mit dién cuc Katbt bi kich thich tich luy thém nang luong du 16n dé thang
duoc cong lién két, n6 s& birc ra khoi bé mat Katét di vé phia Andt 1am tang d6 dan dién cua
phot quang dién, két qua 1a gay ra su tang dong dién trong mach di tir An6t sang Katot Higu
ung na‘dl‘mg chuyén d6i quang nang thanh dién nang nén n6 con goi la hiéu ang quang dién

Viing dan
WB W = hf (Ndng luong cia dnh dnh sdng
P
W =W + W _ (Nanglugng dé phd vo lién két
Vl]ng Cém W L D dbng hod tri)
G —
W +W, =W,
W, W o> Wy
Vung hoa tri v

Céc wng dung ciaa cam bién quang thwong gip trong thuc té:

+ Diéu khién tir xa + Xac dinh vat can + Xac dinh vi tri
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Nghién cru mo hinh sdn xuit dung xi lanh thuy lwc d€ phén loai sdn phidm Gido vién huéng

dan: D6 Anh Diing

Application Examples

Verifying
Objects In
Clear Bottles

Counting Cans

L}

N Car Wash

- Coumrllno Boxes
2 Anywhere on a
Comveyor

Detecting
Reflective
Object

Hinh 13 Céc #ng dung cia cam bién quang

Nguén sang

Tia hong ngoai 1a mot loai anh sang khang thé nhin thay dugc bang mat thuong NO 1a dang
khac cua bac xa dién tir, ton tai ngay dudi vung anh sang do c6 thé nhin thay trong dai pho

anh sang cua birc xa dién tir
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Nghién cru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: P6 Anh Diing

Ngoai hong ngoai va anh séng c6 thé nhin thay dugc con 6 loai anh sang thir ba goi la tia
tir ngoai ton tai phia trén vung anh sang tim caa anh sang co6 thé nhin thay trong dai pho anh
sang
~ Gidng nhu nh séng c6 the nhin thay, tia hong ngoai ¢é the truyén qua khong khi, nuéc, céc
ong thuy tinh, ong nhya

Cac thiét bi dung dé phat ra tia hong ngoai 1a mot Led dic biét goi 1a Led hong ngoai

a) Led hong ngoai

Khi dugc phan cuc thuan cho tiép giap P-N thi nang lugng giai phong do tai hop dién tu -15

trong ¢ gan P-N cua led sé phat sinh photon hong ngoai
Led hdng ngoai ding dé phat séng hong ngoai

Vit ligu ché tao nd 1a GaAs véi ving cam c6 do rong 1, 43eV tuong tng véi bac xa khoang
950nm Led hong ngoai c0 hiéu suat lugng tir cao hon so vaéi loai led phét ra &nh sang thay
duoc, vi vat liéu ban dan “trong suot” doi vei song hong ngoai, tia hong ngoai khong bi yeu
di khi no vuot qua cac 16p ban dan dé di ra ngoai

Led hong ngoai khéng phat song cho loi diém trong cac thiét bi kiém soét vi khdng gay su
chuy

Thoi gian dap tng nho ¢ ns, phd anh sang hoan toan xéac dinh, do tin cay cao va do bén tét

Théng luong twong dbi nho (»102mw) va nhay véi nhiét do 12 nhugc diém han ché pham
Vi str cua deén

Diod quang va tranzitor quang

* Diod quang

Nguyén ly 1am vigc:

Diod phan cuc ngugc dé han ché cac hat da sd; hat

| thiéu s6 tham gia dan dién
: WP =0, Ucc dat: tao ra dong ro lo do cac hat thiéu
———————— 35— — - | sédichuyeén
WP > WB, Ucc dit: Nang luong phét vao ving tiép
- giap, pha vé hat o tiép giap tao ra hat dan tu do, dién

tir dugc giai phong vé duong nguon, 15 trong vé am
nguon tao ra dong quang dién Ip co gia tri vai nA + vai
mA, tuy thudc vao vat liéu va bé day tiep giap

* Transitor quang

Tranzitor quang Ia tranzitor silic loai NPN ma viing bazo duoc chiéu sang, Khi khéng co
dién ap dat trén bazo, chi ¢ dién ap dat trén C, chuyen tiép B-C phén cuc nguoc
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Nghién ctru mo hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: D6 Anh Diing

Dién ap dat vao tap trung hau nhu toan bo trén chuyen tiép B-C (phan cuc nguoc) Trong
khi do6 su chénh léch dién thé gitra E va B khong dang ké (VBC = 06 + 07 V)
Khi tiép giap B-C duoc chiéu sang nd s& hoat dong giéng diod quang & ché d6 quang dan
véi dong nguoc |
Co thé coi tranzitor quang nhu té hop cua mét photo dio va mot transitor Diod quang cung
cap dong quang dién tai bazo, con transitor cho hiéu (rng khuéch dai p Céc dién tir va 16 trong
phat sinh trong vung bazo (Dudi tac dung cua anh sang) s& bi phan chia dudi tac dung cua
dién truong trén chuyén tiep B-C
* Pic diém
Transitor quang c6 thé dung 1am bo chuyén mach, & ché d6 nay né ¢6 wu diém hon so voi
Diod quang la cho phep dieu khién mot céch tryc tiep dong chay qua twong doi I6n
Ca hai déu nhay véi tia hong ngoai va thuong duogc sir dung dé phat hién tia hong ngoai
36 CONG TAC HANH TRINH

Cong tac hanh trinh 12 cdng tac c6 chirc nang dong
mo& mach dién, duogc dat trén duong hoat dong cua
mot co cau nao do sao cho khi co cau dén 1 vi tri
nao do sé tac dong 1en cong tic Hanh trinh c6 thé 1a

7 tinh tién hodc quay Khi céng tac hanh trinh duoc tac
i Q 3“ dong thi nd s& lam dong hoac ngat mot mach dién
"R > - g do d6 c6 thé ngat hoac khoi dong cho mét thiét bi

%, G - khac Nguoi ta c6 thé ding cong tic hanh trinh vao

cac muc dich nhu:

Gidi han hanh trinh: (Khi co cau dén vi tri gigi
han tac dong vao cong tic s& lam ngat ngudn cung
cap cho co cau — no khdng thé vuot qua vi tri gioi
han)

Hanh trinh tu dong: Két hop véi cac role, PLC hay vi diéu khién dé khi co ciu dén vi tri
dinh trude s& tac dong cho cac co cau khac hoat dong (Hoac chinh co cau do)

Tur nhitng phan tich trén ta thay ta thiy so véi cam bién quang, cong tac hanh trinh ¢ do
nhay kém hon, pham vi tc dong ciing bi han ché Tuy nhién, n6 c6 uu diém 1a kha nang lam
viéc trong moi trudng khic nghiét, co do 6n dinh cao, kha niang chdng nhiéu tét so véi cam
bién quang dé& bi anh huong bai nhidu Dé séat véi thuc té san xuat caa mot nha may Nhom do6
an chon cong tac hanh trinh 1am thiét bi nhan dang, phan loai san pham

37 MO TA HE THONG PHAN LOAI SAN PHAM
371 So @6 khoi

PO AN TOT NGHIEP - PO MINH DUONG - LOP -



Nghién cru mo hinh san xuit dung xi lanh thuy lwc dé€ phan loai sdn pham Gido vién hwéng

dan: P6 Anh Diing

KHOI XU LY
TRUNG TAM

372 So dd nguyén ly
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hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién hwdng

A

én ciru mo

Nghi

dan: Do Anh Diing
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

KHOI CAM BIEN

+5V
L _
R7
RV1 10k U1:A
@ s D
r 1 P3.0
. ¢ . _
1k o g
LED-RED LM358
KHOI CAM BIEN

* Gom hai phan:
+ Phan phét: Puoc bo tri theo hanh trinh cua bang chuyen san Moi lan c6 san pham di qua
thi phat xung béo cho vi diéu khién biét Phan phat la cac led phat hong ngoai
+ Phan thu 1a cac led thu va opamp so sanh

* Nguyén |i hoat @dng: mdi lan c6 san pham di qua s& chan ngang gitra led phéat va thu
lam cho opamp tao xung dwa vao vi di¢u khién

373 Khai xir ly trung tam
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Nghién ctru mo hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: D6 Anh Diing

C1
| |
| | I
33pF U3
. I I—. ——
3 X1L29 Bxrars PO.0/ADO [—32
C2 —— 11.0592 PO.1/AD1 [—2
+5V 7 o P0.2/AD2 (32
1 é XTAL2 PO.3/AD3 |—32
oo PO.4/AD4 [—>
PO.5/AD5 |22
o PO.6/AD6 |23
RST P0.7/AD7 |—32
+5V
R2 == c P2.0/A8 %0
100 < N 50
10uF 29 P2.2/A10 W
23| FSEN P2.3/A11 21025
30 1 AE P2.4/A12 |22
B e Y 31_LEA P2.5/A13 %
—O O ¢ P2.6/A14 [—5L
P2.7/A15 |—28
R1 ;— P1.0/T2 P3.0/RXD 1(1)—:22'?0
8K2 2 P1.1/T2EX P3.1/TXD —1—"e
3 P12 P3.2/INTO |—12
<1 Pi3 P3.3/INT1 [—1>
. P1.4 P3.4/T0 5
7— P1.5 P3.5/T1 W
— 8_ P1.6 P3.6/WR 7
- 8 e P3.7/RD |—L
AT89C52
+5V
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

374 Khéi hién thi

Vce

R3 R4
100 100
R5 Q1 R6 Q2
P20 —rmmy 25A872 &2 2SA872
12

1k2

KHOI HIEN THI

375 Khéi chap hanh
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Nghién ctru mo hinh san xuit dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: D6 Anh Diing

Vce
R3 R4
100 100
R5 Q1 R6 Q2
22— 25A872 0—23 ] 2SABT2
1k2 k2
Z
& S
RL1 RL2
RELAY1 RELAY2 J1
OD—C-;—-O
V24V o \24V —
o Dg Lo VAN DAY TBLOCK-12
J2
1
i} VANDAYZ |"5
ad 1 =1 TBLOCK-I2
CHUONG 4

UNG DUNG DAY CHUYEN PHAN LOAI TY
PONG SAN PHAM NUOGC NGOQT PONG CHAI

1 GIOI THIEU
11 Day chuyén san xuat tw dong hoa

Day chuyén san xuét tu dong (Production Automation Line) dwoc hiéu 1a mét tap hop
cac loai may moc ty ¢ong hoan toan Chung thuc hién mot hozc nhiéu hoat dong (nguyén cong
hoac cng doan san xuat) theo trinh ty da duogc thiét 1ap san va duoc van hanh, kiém soat bai
con ngudi DAy chuyén san xuit tw dong hoa hién dang gép mat ¢ nhiéu linh vuc, ndi bat nhu
gia cdng co khi, 1ap rap 6 td — xe may, quy trinh dong goi hang hda, in an bao bi,. ..
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Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

12 Day chuyén phan loai nwéc ngot déng chai

Nhu cau sir dung nuéc ngot ngay cang gia ting duoc nhiéu ddi twong nguoi dung tin
tuong, lva chon Hiéu duoc didu nay, nhiéu doanh nghiép quyét dinh dau tu hé théng may moc,
cdng nghé hién dai dé san xuat nhirng san pham chit luong, phi hop vai yéu cau caa khach
hang Tt 1au, nganh kinh doanh nuéc udng bao gém nudc ngot, nuéc khoang, nudc tinh khiét. ..
la nganh nghé hap dan duoc nhiéu doanh nghiép quan tdm Boi 18, nhu cau nguoi dung chua
bao gid ngirng, tham chi ngay cang gia tang vi thé day thuc su 1a nganh hai ra tién véi nguén
loi nhuan I6n

Nhung dé di vao san xuat va ding viing trén thi truong cac doanh nghiép can tham khao,
dap ung ca yéu té tw dong hoa O ddy xin néu ra 1 cdng doan phan loai san pham trong day
chuyén phan loai san pham nuéc ngot dong chai... Pay ciing chinh 1a van dé séng con quyét
dinh dén nang suat va chat luong ciia san pham khi dén tay nguoi tiéu dung Cu the, day chuyén
phan loai nay hoat dong nhu sau: Nhitng chai chiét xuat nuéc vao khong du khi chay qua day
chuyén nay sé& bi phan loai Tir d6 nang cao chat luong san pham dén véi ngudi tiéu ding

2 PIEU KHIEN

Cong doan phan loai mic nuéc duoc chiét xuat vao chai 1a mot trong nhiéu cong doan
ciia mot day chuyén san xuat nudce ngot dong chai, vi thé phan diéu khién ¢ cong doan nay chi
ding Vi diéu khién 8051 va cam bién TCRT5000 Ia hai khéi hé thong chinh

21 Vi diéu khién 8051

Vao nam 1980 Hang Intel giéi thiéu mot bo vi diéu khién duoc goi 1a 8051 Bo vi diéu
khién nay c6 128 byte RAM, 4K byte ROM trén chip, hai bo dinh thoi, mot cong néi tiép va
4 ¢ong vao - ra 1/0 Luc dy nd duoc coi 1a mot “hé thdng trén chip” 8051 1a mot bo xu 1y 8 bit
c6 nghia 1a CPU chi c6 thé 1am viéc véi 8 bit dir liéu tai mot thoi diém Dix liéu I6n hon 8 bit
duoc chia ra thanh cac dir liéu 8 bit dé cho xir ly Tiép theo sau do6 1a su ra doi cua chip
8052,8053,8055 véi nhiéu tinh niang dugc cai tién
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Nghién cru mo hinh sdn xuit dung xi lanh thuy lwc d€ phén loai sdn phidm Gido vién huéng

dan: D6 Anh Diing

External Counter
Interrupt Input
Interrupts 4k 128 Timer1

Control FLASH RAM Timer O
CcPU
Bus Bus
4 Osc.r Control | oA, ! Control
PO P2 P1 P3
Address/
Data

Cau trdc bén trong vi diéu khién 8051
22 Bj thu phét tin hiéu héng ngoai TCRT5000

Anh sang hong ngoai (infrared)-IR 1a anh sang khong thé nhin thdy duoc bang mit
thudng, c6 budc séng khoang tir 086pum dén 098um Tia hong ngoai c6 van tdc truyén bang
van toc anh sang

Tia hong ngoai c6 thé truyén di duoc nhiéu kénh tin hiéu N6 duoc tng dung rong rai
trong céng nghiép Luong thong tin dugc truyén di vai anh sang hong ngoai 16n gap nhiéu lan
S0 Vi séng dién tir c6 thé dat 3 Mbit/s

TCRT5000 Ia modul tich hop thu phét tin hiéu hon ngoai, c6 cau tao 1a bo thu va bo phéat
duoc ché tao tir chat ban dan GAILIUM, c6 phan cuc anot va catot nhu LED don:

PO AN TOT NGHIEP - PO MINH DUONG - LOP -



Nghién ctru mo hinh san xuét dung xi lanh thuy lwc d€ phan loai sdn phdm Gido vién huwéng

dan: P6 Anh Diing

10k

- TropmaT L

Cdu trac cia TCRT5000
NHAN XET

VDKS8051 1a mét IC tich hgp ¢6 ngudn goc tir hang Intel La bo vi Xt Iy 8 bit c6 128 byte
RAM, 4K byte ROM, hai bo dinh thoi, mot cong ndi tiép va 4 cong vao/ra tat ca duoc dat trén
mot chip VDK 8051 duoc tng dung rong rdi trong cac nganh céng nghiép tng dung tu dong

diéu khién

TCRT5000 Ia modul tich hop sin dé thuc hién chic ning thu - phat dong thoi dugc (ng

dung rat nhiéu trong cac day truyén tu dong nhu phan loai san pham, dém sé luong

Phan loai nudc ngot dong chai ding cam bién hong ngoai 1a mot tng dung cu thé cia 8051

rat thiét thuc trong cac nha may, day chuyén san xuat nham muc dich phan loai san pham
3S0O PO KHOI HE THONG, NGUYEN LY HOAT PONG

Khoi nguon Khoi hién thi
Led don

\

Khoiphat | [ Khoithu Khoiso Khoichinh | |Khoixely | | Khoidém Khoi chap

™ K K R ™ dong (ULN [, .
tinhiéu IR tin hiéu IR sanh xung (VDK8051) 8 O; ,' ‘ hanh
¥
Khoi phim Khoi hién
kiemtra s
thanh
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Nghién cru mo hinh sdn xuit dung xi lanh thuy lwc d€ phén loai sdn phidm Gido vién huéng

dan: D6 Anh Diing

- Khoi nguén: dung IC cong suat nhu LM7812, LM7805 va céc linh kién khéac dé
dam bao tinh 6n dinh cua mach nguon

- Khéi kiém tra: dung dé kiém tra xem da c6 ngudn vao mach dién hay chua

- Khéi thu phét tin higu IR: ding dé thu nhan tin hi¢u do bién doi tir quang thanh
dién, sau do no ty tach song va loai bo song mang dé doja ra tin hiéu chuan tir do s€ dua
vao khoi so sanh

- Khéi kiém tra: dung dé kiém tra xem da c6 nguon vao mach dién hay chua

- Khéi so sanh LM339: dung dé so sanh cac muc dién ap khi dwa vao tin hiéu xir
ly

- Khéi chinh xung 74HC14: dung dé chinh xung va dua vé muc tin hidu dién ap
chuan cho mach

- Khéi xi Iy tin hiéu 8051

- Khéi dém dong ULN2803

- Khéi chap hanh: Role dé phan loai san pham
MO HINH THUC

WOG6T

"60CM | 200CM | gscm | 210CM
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Nghién ctru mo6 hinh san xuét dung xi lanh thuy lwc dé phén loai sdn phdm Gido vién hwéng

dan: b6 Anh Diing

NGUYEN LY HOAT PONG HE THONG

Khi bo thu phat TCRT5000 nhan duoc tin hiéu tir ben ngoai vao va dua vé mot gid tri dién
tré khi n6 dugc kich hoat Tin hiéu d6 s& duoc dua vé bo so sanh LM339 & day gia tri dién tro
duoc dua Vé gié tri dién &p, luc ndy LM339 s& so sanh véi gia tri dién &p gitra dau vao va dau
ra Néu mudn thay doi dién &p dé dua vé dién ap chuan ta cé thé van bién trg tinh chinh T
chan s 2 ctia bo so sanh s& dugc dua téi chan sé 1 cia 74HC14 ddi tin hiéu lién tuc thanh tin
hiéu xung vuéng dua vao VDK Llc nay 8051 nhan duoc tin hiéu tir cng P10 sau d6 8051 s&
thu nhan va chuyén vao thanh ghi A

Khi nhan da cac dit liéu s& thuc hién so sanh véi cac dir liéu da duoc viét chuong trinh tir
truge, chudi dir liéu nao ma gidng nhau s& dugc dua tin hiéu ra cong PO Lic nay tin hiéu qua
ULN2803 dé tang dong dé du cho role l1am viéc Role dong mach dién cap ngudn cho van dién
tir hoat dong san pham nudc chiét xuat khong du sé bi phan loai (6 tin hiéu dwoc xuat ra tir
cong PO cua VDK)
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KET LUAN

Sau thoi gian 1am @6 an tét nghiép, dudi sy hudng dan tan tinh caa thay giao Do Anh Diing,
dén nay em d hoan thanh d6 an cia minh Noi dung chinh caa db an bao gom:

Phan kién thuc:
* Tim hiéu vé PLC va ho PLC S7-200 cuza hang Simen
* Khai quat vé hé thang phan logi san pham, lwa chon phurong an thiét ké bang tdi
* Thiét ké va xay dng mé hinh phan logi san phdm
Pé tai nay duoc trinh bay theo dang nghién ciru md phong Nén trong qua trinh thyc hi¢n do6
an nay khong tranh khoi nhitng sai s6t Mong rang dé tai nay s€ dugc cac ban sinh vién khoa

sau s& tiép tuc nghién cau va khap phuc nhitng mat han ché cua dé tai dé tao ra san pham téi
uu phuc vu cho san xuat va doi song xa hoi

Em xin cam on tat ca cac thay cd, cac ban cung khoa da gop y, cung xay dung dé dé tai cua
em duogc hoan thién hon Cubi cling em xin tran trong cam on thay Hiéu truéng, Ban Giam
hiéu nha truong, cac phong ban chirc ning, thay truéng khoa dién, cac thay co trong khoa va
dic biét 1 thay DS Anh Diing 12 nguoi tryc tiép hudng din em dé em hoan thanh dé tai

Em xin cam on!

Hdai Phong, ngay thang 6 nam 2022 Sinh

vién thyc hién

D6 Minh Duwong
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