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LOI NOI PAU

Ngay nay cung voi sy phat trién ctia cac nghanh khoa hoc k¥ thuat,
k¥ thuat dién tir ma trong d6 Piéu Khién Tw Pong dong vai tro hét stc
quan trong trong moi linh vuc khoa hoc ky thuat, quan ly, cong nghiép tu
dong hoa,... Do d6 chung ta can phai nim bét va van dung Piéu Khién Tu
Pong mot cach hiéu qua nham déng gop vao su phat trién khoa hoc ky
thuat cua thé gi¢i noi chung va su phat trién cua k¥ thuat diéu khién tur
dong ndi riéng.

Xuat phat tir nhitng 1an tham quan cac doanh nghiép c6 day chuyén
san xuét, chung em da duoc thdy nhiéu khau ty dong hoa trong qua trinh
san xudt. Mot trong nhirng khau san xuat tr dong hoa d6 1a khau Phan
Loai San Pham dugc sir dung bo diéu khién 1ap trinh PLC Siemens va
duoc giam sat bang hé thong thong minh.

Sau khi tim hiéu, nghién ctru vé cac dé tai va cong trinh nghién ctru
trude day va dudi su huéng dan ciia Thac ST Luu Hoang ngudi da tin
tinh huéng dan, chi bao ching em trong sudt qua trinh 1am khoa luan d6
an tot nghiép, nhom quyét dinh chon dé tai: “ Hé Thong Phan Loai San
Pham Theo Chiéu Cao* sir dung PLC S7- 300 va duoc giam sat bang hé
thong Tia Portal v15.1.

Véi dé tai ndy, nhom hy vong sé 1am co so nghién ctru cho cac nhém
sau c6 thé md rong, phat trién hon nita. Néu duoc diéu chinh tot, ¥ tudng
nay két hop vo1 hé théng phan phat va van chuyén,... s€ tao ra mot hé
thdng phan loai san pham khép kin va t6i wu hon hién tai.

Trong qué trinh thyc hién va hoan thién dé tai con gap nhiéu kho
khan d6 1a tai liéu tham khao vé van dé nay con rat it va han hep. Mac du
rat c6 gang nhung kha ning, thoi gian va kinh nghiém chua nhiéu nén
khong thé tranh khoi su sai sot, rat mong nhan dugc nhing y kién dong
gop tir thay, c6 va cac ban dé do an nay duoc hoan thién hon.
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LOI CAM ON

Pé hoan thanh do 4n t6t nghiép nay trudc hét ching em xin gii dén
quy thay, co gido trong vién Khoa Cong Nghé Ky Thudt - Nong Nghiép
Cong Nghé Cao, truong Dai Hoc Ba Ria-Viing Tau (BVU) 161 cam on chan
thanh.

Chung em xin gui dén GVHD Ths.Lwu Hoang, ngudi di tan tinh
huéng dan va giup d& chdng em hiéu va hoan thanh d6 an tt nghiép mot
cach thuan loi 161 cdm on chan thanh nht.

Tuy nhién trong qua trinh nghién ctru dé tai, do kién thirc chuyén nganh
va kién thirc thuc tién con han ché nén chiing em van con nhiéu thiéu sot
trong tim hiéu, 1én ké hoach va trinh bay dé tai. Ching em rat mong nhan
duoc su quan tdm gop ¥ cua cac thay/ co giang vién bd mon dé dé tai cua
chling em dugc dy du va hoan chinh hon.

Chung em xin chan thanh cam on.

Viing Tau, 15 thang 02 nam 2022
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CHUONG 1: TONG QUAN VE PHAN LOAI SAN PHAM

1.1. Pitvan dé

Mot nha may c6 nang st lao dong cao khi nha may tan dung dugc
hét moi ngudn nhan cong va giam thiéu tdi da nhitng cong doan lip lai
bang viéc st dung cac diy chuyén tu dong hoa. Va mot trong nhitng khau
tur dong trong day chuyén san xuit d6 13 san pham san xuét ra duoc cac
bang tai van chuyén, st dung hé théng nang gip gat dé phan loai va dong
g6i san pham.

Tuy nhién véi nhitng doanh nghi€p vira va nhé thi viéc ap dung viéc
tur dong hda trong nhirng khau phan loai, déng bao bi ma van con chua
dugc pho bién ma hau hét sir dung nhan cong, chinh vi vy nhiéu khi cho
nang suat thap, chua dat hiéu qua. Nhin thay nhiing van dé say ra trong
thue té va 4p dung nhimng kién thirc ma chiing em da dugc hoc & truong,
nhim muén ting hiéu suit lao dong, dong thoi van dam bao duge d6 chinh
X&c, nén ching em da quyét dinh thiét ké va thi cong mot mo hinh st dung
bang chuyén dé phan loai va dong goi san pham véi mong mudn gop phan
lam ting ning suét lao dong, giam stc lao dong ctia con nguodi, giam chi
phi san xut, giam gia thanh san pham, gop phan chung vao su phat trién
cua xa hai.

1.2. Céc loai biing chuyén phén loai sain pham hién nay
1.2.1. Gi6i thiéu chung

Bing tai thuong duoc dung dé di chuyén cac vat liéu don gian va vat
liéu roi theo phuong ngang va phuong nghiéng. Trong cac dy chuyén san
Xuét, céac thiét bi nay dugc st dung rong rai nho nhitng phuong ti¢n dé van
chuyén cac co ciu nhe, trong cac xudng luyén kim dung dé van chuyén
quing, than d4, cac loai xi 10 trén cac tram thity dién thi dung van chuyén
nhién liéu.

Trén céc kho bai thi dung dé van chuyén céc loai hang buu kién, vat
liéu hat hodc 1 s6 san pham khac. Trong 1 s6 nganh cong nghiép nhe, cong
nghiép thuc pham, hoa chét thi dung dé van chuyén cac san pham da hoan
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thanh va chua hoan thanh giita cic cong doan, cac phan xuong, dong thoi
cling dung dé loai bo c4c san pham khéng ding duoc.

1.2.2. Un diém ciia bing tai

- CAu tao don gian, bén, c¢6 kha nang van chuyén roi va don chiée
theo cac hudng nam ngang, nam nghiéng hoic két hop giita nam ngang
v6i nam nghiéng.

- Vbén dau tu khong 16n 13m, c6 thé tu dong duoc, van hanh don gian,
bao dudng dé dang, lam viéc tin cdy, ning suit cao va tiéu hao ning
lwong so voi may van chuyén khac khong 16n 1dm.

1.2.3. Ciu tao chung ciia bing tai

-

Y BT

v- -~ e v
. & |
T eg v o o g -
A
H

~ & o A
Cau tao chung bang chuyeén.

1. B0 phén kéo cung cac yéu to lam viéc tryce tiep mang vat.

&)

T x - A - - - - .
. Tram dan dong, truyén chuyén dong cho bo phén kéo.

Bé phan cang, tao va gilr luc cang can thiét cho bo phan kéo.

22

4. H¢ thong d& (con lan, gia d@...) lam phan trugt cho bg phan kéo va

cac yeu to lam viée.

Cac loai bang tdi trén thi truedng hién nay

Khi thiét ké hé thong bang tai van chuyén san pham dén vi tri phan
loai ¢6 thé lya chon mét sb loai bang tai sau:
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My 0 o . s T e’ T3 . .
| Loai bang tai Ta1 trong Pham vi img dung

Bang tai day dai <50kg | Van chuyén timg chi tiet gitra cac
nguyén cong hodc van chuyén thung
chira trong gia cong co va lap rap.

Bang tai la 25+ 1 Van chuyén chi tiet trén vé tinh trong

9

wn

-
e

gia cong chuan bi phdi va trong lap rap

Bang tai thanh day 150+ 250 kg | Van chuyén céc chi tiét lon gitra cac
bo phan trén khoang cach >50m.

Bang tai con lan 130+ 500 kg | Van chuyén chi tiét trén cac vé tinh giira

cac nguyén cong vai khoang cach <50m.

Céc loai bang tai xich, bang tai con lin c6 vu diém 1a d6 on dinh cao
khi van chuyén. Tuy nhién chung doi hoi két ciu co khi phirc tap, doi hoi
d6 chinh xac cao, gia thanh kha dat.

- Bing tai dang cao: sir dung dé thu don phoi vun. ning suit cta bing
tai loai nay c6 thé dat 1,5 tan/h va téc d6 chuyén dong 1a 0,2m/s. Chiéu dai
clia bang tai 1a khong han ché trong pham vi kéo 14 10kN.

- Bing tai xoan vit : ¢6 2 kiéu cau tao :

+ Bang tai 1 budng xoan: Bing tai 1 buong xoan dugc dung dé thu
don phoi vun. Ning suat bang tai loai nay dat 4 tin/h v&i chiéu dai 80cm.
+ Bang tai 2 budng xoan: c¢6 2 budng xodn song song v4i nhau, 1 ¢o
chiéu xoan phai, 1 ¢6 chiéu xoan trai. Chuyén dong xoay vao nhau cia cac
budng xo0dn dugc thyc hién nho 1 tée d6 phan phdi chuyén dong.
Ca 2 loai bang tai budng xoan déu dugc dit dudi mang bang thép
hoic bang xi mang.
1.3. Céc loai biing chuyén phén loai sain pham hién nay
Phan loai san pham 12 mot bai toan da va dang duoc tng dung rat
nhiéu trong thyc té hién nay. Dung strc ngudi, cong viéc nay doi hoi sur
tap trung cao va co tinh 13p lai, nén cac cong nhan kho dam bao duoc sy
chinh xac trong cong viéc.
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Chua ké dén c6 nhirng phan loai dua trén cac chi tiét ki thuat rat nho
ma mit thudng khé co thé nhan ra. Diéu d6 s& anh hudng truc tiép t6i chat
luong san pham va uy tin ca nha san xuat. Vi vy, hé thong ty dong nhan
dang va phan loai san pham ra doi 1a mot sy phat trién tat yéu nham dap
{rmg nhu cau cip bach nay.

Tuy vao mirc dd phtc tap trong yéu cau phan loai, cac hé théng phan
loai ty dong c6 nhitng quy mo 16n, nhé khac nhau. Tuy nhién ¢ mot dac
diém chung 1a chi phi cho cac hé théng nay kha 16n, dic biét d6i voi diéu
kién cua Viét Nam.

Vi vay hién nay da s cac hé théng phén loai ty dong da phan méi chi
duoc ap dung trong cac hé thdng cd yéu cau phan loai phuc tap, con mot
lugng rt 16n cac doanh nghi¢p Viét Nam van st dung truc tiép suc luc
con ngudi dé lam viéc.

Bén canh céc bang chuyén dé van chuyén san pham thi mdt yéu cau
cao hon dugc dat ra do6 1a phai cé hé thong phan loai san pham. Con rat
nhi€u dang phan loai san pham tuy theo yéu cau cua nha san xuat nhu:

- Phan loai san pham theo kich thudc
- Phan loai san pham theo mau sic
- Phan loai san pham theo khoi luong
- Phan loai san pham theo ma vach
- Phén loai san pham theo hinh anh

Vi ¢6 nhiéu phuwong phap phéan loai khac nhau nén c6 nhiéu thuét
toan, hudng giai quyét khac nhau cho timg san pham, dong thoi cac thuét
toan nay c6 thé dan xen, hd tro 1an nhau. Vi du nhu muébn phan loai vai thi
can phan loai vé kich thudc va mau sic, vé nudc uéng (nhu bia, nudc
ngot) can phan loai theo chiéu cao, khdi luong, phan loai xe theo chiéu
dai, khdi luong, phan loai gach granite theo hinh anh v.v...

Phén loai sin pham to nhé sir dung cim bién quang: san pham
chay trén bang chuyén ngang qua cam bién quang thr 1 nhung chua kich
cam bién thir 2 thi dugc phan loai vat thap nhat, khi san phdm qua 2 cam
bién déng thoi thi dugc phan loai vat cao nhat.
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Phén loai sin pham dwa vio mau sic ciia sin phdm: sir dung
nhimg cam bién phan loai mau sic s& dugc dit trén bang chuyén, khi san
pham di ngang qua néu cam bién nio nhan biét dc san pham thudc mau
nao s€ dugc cua phan loai ty dong md dé san phém do dugc phan loai
dung. Phat hién mau sic bang cach sir dung céc yéu t6 1a ty 18 phan chiéu
ctia mOt mau chinh (vi du nhu do, xanh 14 cay hoac xanh tro1) dugc phan
xa béi cac mau khac nhau theo céc thude tinh mau caa dbi tuong. Béng
cach stir dung cong nghé loc phéan cuc da 16p goi 1a FAO (goc quang tu
do), cam bién E3MC phét ra mau do, xanh 14 cdy va mau xanh sang trén
mot truc quang hoc don. E3MC s& thu anh sang phan chiéu cua cac dbi
tuong thong qua cac cam bién nhan va xtr 1y ty 1é cdc mau xanh 14 cdy, do,
xanh lam cua anh sang dé phan bi¢t mau sdc clia vat can cam nhan.

Phan loai san pham diing webcam: stir dung 1 camera chup lai san
pham khi chay qua va dua anh vé so sanh vé1 anh goc. Néu giong thi cho
san pham di qua, con néu khong thi loai sdn pham do.

Nhan thay thyc tién dé, nay trong d6 an nay, chling em s& lam mot
mo hinh nhé nhung c6 chirc ning gan nhu twong tu ngoai thyc té. Po 1a:
Thiét ké mot diy chuyén bang tai dé van chuyén san pham, phan loai san
pham theo kich thudc da duoc dat trude va dong goi.
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CHUONG 2: CO SO LY THUYET
SCADA ( Supervisory Control And Data Acquisition) 1a mot hé
thong diéu khién giam sat va thu thap dit liéu. Nham hd trg con nguoi
trong qua trinh giam sat va diéu khién tir xa.

2.1.  Cac thanh phan cia hé thong SCADA

Céu tric mot hé SCADA c6 céc thanh phﬁn co ban sau :

The SCADA system reads the measured
flow and level, and sends the setpoints to the

PLCs =] —
=
SCADA
= L] n " L] |
£ PLC 1 . 'l PLC2| 3
8 g i g
g u > &
g | - g
L ] ] | 5
| =
i : N | Y
E-1
PLC1 compares the measured flow to PLCZ compares the measured
the setpoint, controls the speed pump level to the setpoint, controls the
as required to match flow to setpoint. flow through the valve to match

level to setpoint.

Tram diéu khién giam sat trung tim: 13 mot hay nhiéu may chu
trung tdm (central host computer server).

Tram thu thap dir liéu trung gian: La cac khéi thiét bi vao ra dau
cudi tir xa RTU (Remote Terminal Units) hodc 1a cac khdi diéu khién logic
kha trinh PLC (Programmable Logic Controllers) c6 chirc niang giao tiép
v6i cac thiét bi chap hanh (cam bién cap truong, cac hop diéu khién déng
cit va cac van chap hanh...).

10
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H¢ thong truyén thong: bao gom cac mang truyén thong céng
nghiép, cac thiét bi vién thong va cac thiét bi chuyén doi don kénh ¢ chirc
nang truyén dir liéu cap trudng dén cac khoi diéu khién va may chu

Giao dién nguwoi - may HMI (Human - Machine Interface): La cac
thiét bi hién thi qua trinh xtr 1y dir liéu dé ngudi van hanh diéu khién cac
qua trinh hoat dong ctia hé thong.

2.1.1. Co ché thu thap dix liéu

Trong h¢ SCADA, qua trinh thu thap dit li¢u dugc thuc hién trudc
tién & qua trinh cac RTU quét thong tin c¢6 duoc tir cac thiét bi chap hanh
ndi voi chung. Thot gian dé thuc thi nhiém vu nay duoc goi la thoi gian
quét bén trong. Cac may chi quét cac RTU (véi tde dd cham hon) dé thu
thap dit li¢u tir cac RTU nay.

Pé diéu khién, cac may chu sé& gt tin hiéu yéu cau xudng cac RTU,
tir 46 cho phép cac RTU giii tin hiéu diéu khién truc tiép xudng cac thiét
bi chap hanh thyc thi nhiém vu.

2.1.2. Xir Iy dir liéu

Dir liéu truyén tai trong hé SCADA c6 thé 1a dang lién tuc (analog),
dang s6 (digital) hay dang xung (pulse).

Dir liéu truyén tai trong hé SCADA thé hién chi du6i dang sb goi 1a trudng
Dit liéu (data field). Dit liéu dang s6 ndy duoc hinh thanh tir cac dang tin
hiéu logic (on/off), tin hiéu analog dong/ap, tin hiéu xung téc do cao.....

Giao dién co s¢ dé van hanh tai cac thiét bi dau cudi 12 mot man hinh
giao dién d6 hoa GUI (Graphical User Interface) dung dé hién thi toan bo
hé théng diéu khién giam sat hoac cac thiét bi trong hé théng. Tai mét thoi
diém, dit liéu duoc hién thi dudi dang hinh anh tinh, khi dir liéu thay doi
thi hinh 4nh nay ciing thay doi theo.

11
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PLCs/RTUs

SCADA

Trong trudng hop dir liéu ciia hé théng bién doi lién tuc theo thoi
gian, h¢ SCADA thuong hién thi qué trinh thay ddi dit lidu nay trén man
hinh giao dién d6 hoa (GUI) dudi dang d thi.

Mot vu diém 16n cia hé SCADA 14 kha nang xir Iy 151 rat thanh cong
khi hé théng xay ra sy ¢b. Nhin chung, khi c6 su ¢6 hé SCADA c6 thé lya
chon mot trong cac cach xur 1y sau:

« Str dung dit liéu cat giit trong cac RTU: trong cac hé SCADA c¢6 cac
RTU c6 dung lugng bd nhé 16n, khi hé thong hoat dong 6n dinh dir liéu s&
dugc sao luu vao trong bd nhé ciia RTU. Do d6, khi hé thong xay ra 15i thi
cac RTU s¢€ stir dung tam dit liéu nay cho dén khi hé théng hoat dong tr&
lai binh thuong.

« Str dung cac phan ciimg du phong ctia hé théng: hau hét cac hé
SCADA déu dugc thiét ké thém cac bo phan du phong, vi du nhu hé thong
truyén thong hai duong truyén, cac RTU d6i hodc hai may chi...do vy,
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cac bd phan du phong nay s€ duoc dua vao st dung khi h¢ SCADA ¢6 su
¢ hodc hoat dong offline (co thé cho muc dich bao dudng, stra chita, kiém
tra...).

2.1.3. Xu huéng phat trién cia SCADA

Xu huéng phat trién ctia cac PLC va phan mém HMI/SCADA 1a
ngdy cang trd nén "mix and match" (tam dich 1a lwa chon va két noi khac
nhau nhung déu hé tro cho nhau dé tao thanh mot chinh thé thong nhat).

Vao nhitng gitra thip nién 90 cua thé ki trude, do sir dung cac thiét bi
vao/ra (I/O) thu thap di liéu cii, nén khi két ndi s& uu tién sir dung cac
chuan két ndi phu hop véi khoang cach truyén dan nhu RS-485, tuy nhién
diéu nay lai han ché viéc lya chon thiét bi khi yéu cau thay doi.

Do nhugc diém néu trén ma dén cudi nhitng nim 90, xu hudng dich
chuyén sang sir dung céc chuan truyén thong mé nhu IEC870-5-101/104
va DNP 3.0 di ngay cang pho bién trong viéc san xuat cac thiét bi ciing
nhu cac nha cung céap giai phap cho cac hé SCADA.

Dén nam 2000 thi hau hét cac nha san xuit thiét bi vao/ra dit liéu da
ddng loat chuyén sang giao thirc mé nhu Modicon MODBUS dya trén
chuan TCP/IP.

Hién nay, cac hé SCADA dang trong xu hudng dich chuyén sang
cong nghé chuan truyén thong. Ethernet va TCP/IP 1a cac chuan co ban
dang dan thay thé cac chuan cii hon.

Theo nha cung cap giai phap tu dong hoa va thong tin phan mém
Wonderware va cong ty tu dong hoa Rockwell thé hé tiép theo c6 thé 1a
chuan OPC-UA, do c6 nhiéu uu diém tir viéc hd tro cta cong nghé thong
tin do sir dung ngén ngtt XML (Extensible Markup Language), cac dich
vu web va cac cong nghé web hién dai khac.

2.2.  Gi6i thiéu vé phan mém Tia Portal v15.1
2.2.1. Tong quan vé Tia Portal

TIA Portal viét tat cia Totally Integrated Automation Portal Ia
mot phan mém tong hop cua nhiéu phan mém diéu hanh quan 1y tu dong
hoa, van hanh dién cia hé théng. Co6 thé hiéu, TIA Portal 1a phﬁn mém tu
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dong hoa dau tién, co sir dung chung 1 méi trudng/ nén tang dé thuc hién
céc tac vu, diéu khién hé théng.

NwT7o0%é

TIA Portal dugc phat trién vao nam 1996 bai cac ki su cua Siemens,
n6 cho phép nguoi dung phat trién va viét cac phan mém quan 1y riéng 1é
mot cach nhanh chong, trén 1 nén tang thong nhat. Giai phap giam thiéu
thoi gian tich hop cac tmg dung riéng biét dé thong nhat tao hé thng.

TIA Portal - Tich hop tu dong toan dién 1a phin mém co s cho tat ca
cac phan mém khéc phat trién: Lap trinh, tich hop cau hinh thiét b trong
dai san pham. Pac diém TIA Portal cho phép cic phan mém chia sé cing 1
co sO dir liéu, tao nén tinh théng nhat, toan ven cho hé théng ing dung
quan ly, van hanh.

TIA Portal tao mdi truong dé dang dé 1ap trinh thuc hién céc thao tac:

Thiét ké giao dién kéo ma thong tin dé dang, v6i ngdn ngit hd tro da
dang.

Quan 1y phan quyén User, Code, Project tong quat.

Thue hién go online va Diagnostic cho tat ca cac thiét bi trong project
dé xac dinh bénh, 16i hé thong.

Tich hop mé phong hé théng.
Dé dang thiét 1ap cAu hinh va lién két gitta c4c thiét bi Siemens.

Hién tai phan mém TIA Portal c6 nhiéu phién ban nhu TIA Portal
V14,TIA Portal V15, TIA Portal V16 va méi nhét 1a TIA Portal V17.
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2.2.2. Uu diém va nhwoc diém ciia Tia Portal:

Uu diém:

Tich hop tat ca cac phadn mém trong 1 nén tang, chia sé co so dir liéu
chung d& dang quan 1y, théng nhat cau hinh. Giai phap van hanh thiét bi
nhanh chong, hiéu qua, tim kiém khéc phuc su ¢6 trong thoi gian ngan.

Tat ca cac yéu to: bo 1ap trinh PLC, man hinh HMI duoc 1ap trinh
va cau hinh trén TIA Portal, cho phép cac chuyén vién tiét kiém thoi gian
thao tac, thiét l4p truyén thong giita cac thiét bi. Chi v6i 1 bién sb ctia bd
1ap trinh PLC duoc thd vao man hinh HMI, két ndi duoc thiét 1ap ma
khong can bat ky thao tac lap trinh ndo.

Nhuoc diém:

Do tich hop nhiéu phan mém, co sé dit liéu hé théng 16n nén dung
luong bo nhd khong 16. Yéu cau ki thuat cao ctia ngudi lap trinh, quan 1y,
tén nhiéu thoi gian dé lam quen sir dyng.

2.2.3. Cac phan tich hop chung véi Tia portal:

Phan mém TIA Portal dugc Siemens phat trién véi nhiéu thanh phan
gitip nguoi dung quan 1y, 1ap trinh PLC, HMI hiéu qua. Céc thanh phan c6
trong bo TIA Portal:

Simatic Step 7 professional va Simatic step 7 PLCSIM: Giai phép lap
trinh va mé phong PLC S7-300, S&-400, Simatic S7-1200, Simatic S7-
1500...

Simatic WinCC Professional: Puoc dung dé 1ap trinh man hinh HMI,
va giao dién SCADA.

Simatic Start Driver: Pugc 1ap trinh cau hinh Siemens.
Sirius va Simocode: Thiét lap cau hinh va chuan doan 15i linh hoat.

Diéu khién chuyén dong don truc va da truc voi hd trg Scout TIA.
Thu vién Simatic Robot day du dit liéu cho phép nguoi dung thiét 1ap cdu
hinh va hé thong nhanh chéng.

2.3.  Khai Niém Vé PLC
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PLC la céc chir duoc viét tit tir : Programmable Logic Controller.

Theo hiép hoi qudc gia vé san xuat dién Hoa ky thi PLC 1a mot thiét
bi diéu khién ma dojoc trang bi cac churc nang logic, tao day xung, dém
thoi gian, dém xung va tinh toan cho phép diéu khién nhiéu loai may moc
va cac bo xu ly. Cac chuc nang d6 dugc dat trong bo nhd ma tao 1ap sép
xép theo chuong trinh. N6i mot cach ngan gon PLC 1a mot may tinh cong
nghiép dé thuc hién mot diy qua trinh.

Qua nhiéu nim cai tién va phat trién khong ngimg khic phuc nhing
nhuoc diém con tdn tai dé co duogc bd didu khién PLC nhu ngay nay, da
giai quyét dugc cac nhuge diém voi cac wu diém nhu sau:

*La bo diéu khién s6 nho gon, dé thay doi thuat toan diéu khién.

*C6 kha niang mo rong cac modul vao ra khi can thiét.

*Ngon ngit lap trinh d& hiéu thich hop véi nhiéu ddi tugng lap trinh.

*Co kha nang truyén thong do 1a trao doi thong tin vdi moi truong
xung quanh nhu v4i may tinh, cac PLC khac, cac thiét bi giam sat, diéu

gq y g
khién....

*Co kha nang chong nhiéu voi do tin cdy cao va c6 rat nhiéu uu
diém khac nita.

Hién nay trén thé giéi dang song hanh c6 nhiéu hang PLC khac nhau
cung phat trién nhu hang Omron, Misubishi, Hitachi, ABB, Siemen,...
2.3.1. Tong Quan Vé PLC S7 - 300

S7-300 1a dong san pham PLC (b6 diéu khién lap trinh) mang thuong
hiéu SIMATIC do hing Siemens san xuat. PLC S7-300 thuong dugc sir
dung trong cac (mg dung vira va 16n (hé thong, may moc, diy chuyén san
xut trong cong nghiép; robot cong nghiép; xir Iy nude thai; .v.v.). S7-300
Series bao gém: CPU 312, CPU 313, CPU 314, CPU 315, CPU 317, CPU
319.

Cic wu diém vé thiét ké ciia PLC S7-300

’ Lép dat nhanh chong, dé dang va thuan tién (Thanh rail & module):
Co dir}h th;mh rail va sau d6 l1a dat mo-dun vao dung vi tri trén thanh rail,
xoay Oc dé co dinh.
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Két ndi cac mo-dun thong qua backplane: Co mot thiét bi két ndi nho
goi la backplane dugc gan phia sau vo ciia moi moé-dun nham két ndi cac
mO-dun cua s7-300 lai v&i nhau.

Co ché co hoc giup thay thé mot cach dé dang: Mo-dun dugc cb dinh
vao thanh rail thong qua 1 vit khoa, khi can thay thé chi can m¢é vit khoa ra
va tién hanh thay the.

MObi mé-dun s& c6 1 phy kién di kém goi 1a front-connector ding dé
dau day — cap tin hi¢u dién vao mo-dun. Front-connector dugc thiét ké
theo co ché an-m¢ dé dé dang lap va thao ra khoi mo-dun.

Péu day cho mo-dun: Thong qua front-connector, day tin hiéu duoc
dau vao mo-dun thiét bi thong qua co ché screw (xoay 6¢) hodc co ché
push-in (nhan dé m¢é va khoa).

Két ndi day tin hiéu ra xa: Mot trong nhitng diém tao sy thuan tién
cho thiét bi nay la co ché dau day san. Siemens cung cap mdt bd connector
dau day san dé lap vao mo-dun va két noi véi céc thiét bi ¢ xa (tuy theo
chiéu dai bg day dau).

Chiéu sau lip dat: Tét ca cac két ndi va day dugc 16m vao cac mo-
dun va dugc bao v¢, bao phu bd1 cac ndp che phia trude.

Khéng c6 quy tic vi tri: Cac mo-dun tin hidu va bd xt 1y truyén
thong co6 thé duoc két noi theo bat ky cach nao ma khong bi han ché vi tri.

Gi6i thiéu vé PLC sir dung trong md hinh

17



Db an tét nghiép khoa 18 BVU GVHD: Ths. Luu Hoang

B¢ 1ap trinh PLC S7-300 CPU 313C-2DP - 6ES7313-6CG04-0AB0

BES7313-6CG04-0AB0

SIMATIC S7-300, CPU 313C-2 DP Compact CPU with MPI, 16 DI/16 DO, 3 high-speed counters (30 kHz), integrated DP
Théng s6 interface, Integr. power supply 24 V DC, work memory 128 KB, Front connector (1x 40-pole) and Micro Memory Card
required

Kich thwoc 8.60x10.10x7.10

Khoi lwong | 0.540 Kg

Hing san

Z Siemens AG
Muat

Xuat x(r Germany

Thiét ké mo-dun va khong c6 quat, viéc thyc hién don gidn cac cau
tric phan tan va xur Iy thuan tién lam cho PLC S7-300 tr¢ thanh giai phap
than thién va hiéu qua vé chi phi cho céc tic vu da dang nhat trong pham
vi hiéu ning cip thap va trung binh.

- Xtr Iy 1énh tdc d6 cao: Thoi gian thyc hién 1énh tir 4 ns mo ra cac
tiy chon ing dung hoan toan méi trong pham vi hiéu suit cip thap va
trung binh.

- Sé hoc déu phay dong : Véi sé hoc dau phay dong, ngay ca nhimng
ham s6 hoc phuc tap cling co thé duoc sir dung mot cach hiéu qua.

- Gan tham s0 than thién vo1 nguoi dung: Chi ¢ mot cong cu phan
mém duy nhat c6 glao dién diéu hanh théng nhat dé tham s hoa tét ca cac
mo6-dun. Diéu nay giup tiét kiém chi phi cam tng va dao tao.
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- Piéu khién va giam sat ngudi van hanh (HMI): Cac dich vu HMI
than thién vé1 nguot dung da duogc tich hop vao hé diéu hanh S7-300. Viéc
1ap trinh ton kém cac chirc niang nay khéng con can thiét nita: Hé théng
SIMATIC HMI xr Iy dit liéu tir SIMATIC S7-300 — hé diéu hanh S7-300
tu dong chuyén dir liéu nay vao thoi diém cap nhat mong mubn. Va tat ca
déu co biéu tuong va co sd dir liéu thong nhat.

- Chirc ning chan doan: Hé théng chan doan thong minh ctia CPU
lién tuc kiém tra chtrc ning cta hé thong va ghi lai cac 1i cling nhu cac sur
kién hé théng cu thé (vi du: 18i thoi gian, 16i mo-dun, v.v.) Céc su kién
duoc luu trong bd dém vong va duoc gan nhan thoi gian cho xu 1y sy ¢b
trong tuong lai.

Bao vé bang mat khau: Bao vé bang mat khau cho phép nguoi dung
bao v¢ bi quyét ciia ho mdt cach hi¢u qua trude su sao chép va stra doi trai
phep.

2.3.2. Cau Truc Va Phian Chia B6 Nhé
2.3.2.1. Cac module mé rong

Cac module m¢ rong ciia PLC S7-300 chia lam 5 loai:

+ Power Supply (PS): module ngudn nudi, c¢6 3 loai 1a 2A, 5A va
10A.
+ Signal Module (SM): module tin hiéu vao ra s6, twong tu. Bao
gom:
- DI (Digital Input): Module mé rong cac cong vao so.
- DO (Digital Output): Module mé rong cac cong ra so.
- DI/DO: Module mé rong céc cong vao/ra sb.
- Al (Analog Input): Module mé rong cac cong vao tuong tu.
- AO (Analog Output): Module mé rong cac cong ra tuong tu.
- AI/AO: Module mé rong cc cong vao/ra tuong tu.
+ Interface Module (IM): module ghép ndi, ghép ndi cac thanh phan
mo rong lai voi nhau. Mot CPU c¢o6 thé lam viéc truc tiép nhiéu nhat 4
rack, mdi rack t6i da 8 Module mé rong va cac rack duogc ndi v4i nhau
bang Module IM.
+ Function Module (FM): module chtic nang diéu khién riéng. Vi du
module diéu khién dong co budc, module diéu khién PID
+ Communication Processor (CP): Module phuc vu truyén thong
trong mang gitra cac bd PLC v&i nhau hodc gitra PLC véi may tinh.
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Power Signal Function Module =~ Communication
Supply 307 Module 338 Interface IM153-2 352 Electron Processor 343-1
2.3.2.2. Kiéu dir li€éu va phan chia bo nhé.

Kiéu dir liéu:

Trong mdt chuong trinh c6 thé ¢ cac kiéu dit liéu sau:
BOOL: véi dung lugng 1 bit va c6 gid tri 1a 0 hay 1.
BYTE: gdm 8 bit, c6 gia tri nguyén duong tir 0 dén 255.
WORD: gdm 2 byte, co gia tri nguyén duong tir 0 dén 65535.

~ INT: c6 dung lugng 2 byte, dung dé biéu dién s nguyén tir -32768
den 32767.

DINT: gém 4 byte, biéu dién sd nguyén tir 2147463846 dén
2147483647.

REAL: gbm 4 byte, biéu dién s6 thyc dau phay dong.
S5T: khoang thoi gian, duoc tinh theo gio/phat/giay/miligidy.
TOD: biéu dién gia tri thoi gian tinh theo gid/phut/gidy.
DATE : biéu dién gia tri thoi gian tinh theo nam/thang/ngay.
CHAR: biéu dién mot hodc nhiéu ky tu (nhiéu nhat 1a 4 ky tu).
Phan chia b§ nhé:
CPU S7-300 c6 3 vung nhé co ban:

Ving nhd hé théng (system memory): (RAM trong CPU) luu trix dit
li¢u hoat dong cho chuong trinh cua ta:

I (Process Input Image): Mién bd dém céc dit liéu cong vao §6. Trudc
khi bat dau thuc hién chuong trinh, PLC s€ doc gié tr1 logic cua tat ca cac
cong dau vao va cat gilt ching trong vung nh¢ I. Thong thuong chuong
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trinh img dung khong doc truc tiép trang thai logic ciia cong vao sé ma chi
lay dir liéu ctia cong vao tur by dém 1.

Q (Process Output Image): Mién bd dém céc dir liéu cong ra sd. Két
thic giai doan thuc hién chuong trinh, PLC s€ chuyén gid tri logic ciia bo
dém Q t6i cac cong ra s6. Thong thudng chuong trinh khong truc tiép gan
gid tri toi tan cong ra ma chi chuyén chung vao bd dém Q.

M Mién céc biép co. Chuong trinh ing dung st dung vung nh¢ nay
dé luu trtr cac tham s6 can thiét va co thé truy nhap noé theo bit (M), byte
(MB), ttr (MW), tir kép (MD).

T (Timer): Mién nh¢ phuc vu bg dinh thoi bao gom viée luu trit cac
gia tri thot gian dat trude (PV-Preset Value), gia tri dém thoi gian tic thoi
(CV-Current Value) ciing nhu gia tri logic dau ra ctia bo thoi gian.

C (Counter): Mién nhd phuc vy bd dém bao gdm viéc luu trix gid tri
dat trude (PV-Preset Value), gia tri dém tuc thoi (CV-Current Value) va
gia tri logic cuia bo dém.

PI (I/O External Input): Mién dia chi cong vio ctia cac module twong
tu. Cac gia tri tuong tu tai cong vao cua module tuong tu s€ dugc module
doc va chuyén tu dong theo nhiing dia chi.

PQ (I/O External Output): Mién dia chi céng ra cta cac module
tuong tu. Cac gia tri tuong tu tai cong ra cua module tuong ty s€ dugc
module doc va chuyén tu dong theo nhiing dia chi.

Vung nhé nap (load memory): (RAM trong CPU, cong thém
EEPROM c6 san trong CPU hoic th¢ EEPROM gan thém) 13 ving nhé
chtra chuong trinh cia ta bao gom tat ca cac khdi chuong trinh tmg dung
OB, FB, FC, cac khéi chuong trinh trong thu vién hé théng duoc st dung
(SFB, SFC) va cac khdi dir liéu DB. Toan bd cac khoi chuong trinh va céac
khéi dir liéu ndm trong RAM s€ bi x6a khi tac dong x6a by nh¢d “CPU
memory reset” (MRES).

Vung nhé lam viéc (word memory): (RAM trong CPU) chira cac ban
sao clia cac phan tir chuong trinh dang duge CPU thuc thi. Nhu cac khdi
DB dang dugc md, khdi chuong trinh (OB, FB, FC, SFB, SFB) dang dugc
CPU thuc hién va phan bo nhé cap phat cho nhitng tham s hinh thirc dé
cac khdi chuong trinh nay trao d6i tham tri voi hé diéu hanh va véi cac
khéi chuong trinh khac (local block). Tai mot thoi diém nhat dinh ving
work memory chi chira mot khdi chuwong trinh duy nhat.
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TAm dia chi t6i da cho cAc ving nhé:

Voil, Q, PI, DB, DI va L:

Tam dia chi t6i da cho bit: 0.0 dén 65535.7

Tam dia chi t6i da cho byte: 0 dén 65535

Tam dia chi tdi da cho word: 0 dén 65534

Tam dia chi t6i da cho double word: 0 dén 65532

V61 bo nho bit M:

Tam dia chi toi da cho bit: 0.0 dén 255.7

Tam dia chi t6i da cho byte : 0 dén 255

Tam dia chi tdi da cho word: 0 dén 254

Tam dia chi toi da cho double word: 0 dén 252
2.3.2.3. Caiu triic chwong trinh.

Ta phai luon ludn 1ap trinh khdi OB 1 dé cho PLC quét tuan hoan
chuong trinh dé thyc thi.

C6 hai kiéu lap trinh: 1ap trinh tuyén tinh va 1ap trinh ¢ ciu tric.

a. Lap trinh tuyén tinh (liner):

Toan bd chuong trinh didu khién ndm trong mot khdi trong b nhé.
Loai hinh cau tric tuyén tinh nay phu hgp véi nhiing bai toan ty dong nho,
khong phuc tap. Khoi dugce chon phai 1a khoi OB 1, 1a khéi ma CPU luén
quét va thuc hién céc 1énh trong né thuong xuyén, tir I€nh dau tién dén
1énh cudi cung va quay lai tir I€énh dau tién.

b. Lap trinh cé céu triic (structured) :

Trong PLC Siemens S7 t6 chirc theo cac khdi ma c6 thé 1ap trinh
dugc vai tung nhiém vu riéng. Loai hinh cau tric nay phu hop voi nhitng
bai todn di€u khién nhiéu nhi€ém vu va phtrc tap. PLC S7-300 ¢6 4 loai
khoi co ban:

Khéi t6 chirc OB (Oganization block) : Khéi t6 chirc va quan 1y
chuong trinh di€u khién.
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Khoi ham chire ning FB (Function block) : La loai khdi FC dic biét
c6 kha ning trao d6i mot lwong dit lidu véi cac khdi chuong trinh khac.
Céc dir liéu nay phai duoc to chirc thanh khéi dit lidu riéng c6 tén goi la
Data block .

Khoi ham (Function) : Khdi chuong trinh v6i nhiing chirc nang riéng
giong nhu mot chuong trinh con hodc mot ham.

Khéi dir liéu (Data block) : Khéi chua cac dir liéu can thiét dé thuc
hién chuong trinh. Cac tham s6 khéi do ta tu dat.

Ngoai ra con cé cac khdi hé théng nhu : SFB, SFC, SDB.

Toan bd cac khdi chuong trinh con dugc quan 1y mot cach théng nhét
boi khéi OB1. Chuong trinh trong cac khéi duogc lién két v6i nhau bang
cac 1énh goi khdi, chuyén khéi. Ting nhiém vy diéu khién con c6 thé duoc
chia thanh nhiing nhiém vu nhé va cu thé hon nita, do d6 mot khdi chuong
trinh con ciing c¢6 thé duoc goi tir mot khéi chuong trinh con khac. Nhung
tranh khong bao gio mot khoi chuong trinh con lai goi dén chinh noé.

Khi thuc hién 1énh goi mot khdi con, hé diéu hanh sé:

- Chuyén khéi con duoc goi tir ving load memory vao ving word
memory.

- Cap phat cho khéi con mot phan bd nhé trong word memory dé lam
local block. Cau trac local block duge quy dinh khi soan thao cac khdi.

- Truyén cac tham tri tir khdi me cho bién hinh thie IN, IN-OUT cua
local block.

- Sau khi khéi con thuc hién xong nhiém vu va ghi két qua dudi dang
tham tri dau ra cho bién OUT, IN-OUT cua local block, hé diéu hanh s&
chuyén cac tham tri nay cho khdi me va giai phong khéi con cung local
block ra khoi word memory.

2.3.3. Phwong phap két néi véi PLC s7-300

Pé 1ap trinh SIMATIC S7-300 tir PC hay Laptop ta can mot két ndi
MPI hoac Ethernet

Pé PC va SIMATIC S7-300 c6 thé giao tiép voi nhau, didu quan
trong 1a cac dia chi IP cua ca hai thiét bi phai phu hop vo1 nhau
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Mo hinh st dung cach giao tiép bang MPI thong qua cap 1ap trinh
USB-MPI 6ES7 972-0CB20-0XAO0 dé nap va diéu khién truong trinh.

—l

2.3.4. Ngon Ngir Lap Trinh S7-300

Dia chi 6 nho.

Dia chi 6 nhé gdm phan chit va phan sb.

Phén chit: chi vi tri va kich thudc 6 nhé.
M: chi 6 nhé trong mién cac bién co ¢6 kich thudce 1a 1 bit.
MB: chi 6 nhd trong mién cac bién cd c6 kich thude 1a 1 byte.
MW: chi 6 nhé trong mién cac bién cd c¢6 kich thude 1a 2 bytes.
MD: chi 6 nhé trong mién céac bién co ¢6 kich thudc 13 4 bytes.
I: chi 6 nhé ¢6 kich thude 13 1 bit trong mién b dém cong vao sb.
IB: chi 6 nhd c6 kich thudc 1a 1 byte trong mién bd dém cong vao sb.
IW: chi 6 nhd c6 kich thude 1a 1 tir trong mién bo dém cong vao s6.
ID: chi 6 nhé c6 kich thudc 1a 2 tir trong mién b dém cong vao sb.
Q: chi 6 nhé c6 kich thude 1a 1 bit trong mién bo dém cong ra sd.

QB: chi 6 nhé c6 kich thudc 13 1 byte trong mién bo dém cong ra sd.
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QW: chi 6 nhé c¢6 kich thude 1a 1 tir trong mién bd dém cong ra sb.
QD: chi 6 nhé c6 kich thuée 1a 2 tir trong mién bo dém cong ra sb.
T: chi 6 nhé trong mién nhé cua bo thdi gian Timer.
C: chi 6 nhd trong mién nhé ciia bo dém Counter.
PIB: chi 6 nh¢ co kich thudce 1 byte thude vung peripheral input.
PIW: chi 6 nh¢ c6 kich thudce 1 tir thudc vung peripheral input.
PID: chi 6 nh¢ c6 kich thudce 2 tir thudc vung peripheral input.
PQB: chi 6 nhé ¢6 kich thudc 1 byte thudc vung peripheral output.
PQW: chi 6 nhé ¢6 kich thudc 1 tir thude vung peripheral output.
PQD: chi 6 nh¢ ¢6 kich thudc 2 tir thudc vung peripheral output.
DBX: chi 6 nhé c6 kich thuéc 1 bit trong khéi dit liéu DB.
DBB: chi 6 nhé c6 kich thuée 1 byte trong khoi dit liéu DB.
DBW: chi 6 nhé ¢6 kich thude 1 tir trong khéi dit liéu DB.
DBD: chi 6 nhé ¢6 kich thudc 2 tir trong khéi dit liéu DB.

Phin s6: Chi dia chi ciia byte hoic bit trong mién nhd da xac dinh.

Néu 6 nh¢ dd duge xac dinh thong qua phan chit 1a ¢6 kich thudc 1
bit thi phan sb s& gom dia chi cua byte va so thir ty cua bit trong byte do
duoc tach v6i nhau bang ddu cham.

Vidu:T 1.3
M 100.5
Q 124.7

Néu 6 nhc’y da duoc xac dinh 1a 1 byte, tur hoac tur kép thi phﬁn s6 s& 1a
dia chi byte dau tién trong mang byte cia 6 nh¢ do.
Vidu: DIB 15
MD 46
Cac 16p wu tién (pripority classes)

CPU S7 cho céc 16p uu tién cho mdi OB lién hé. Cac OB nay cho
phép ta tao ra cac chuong trinh (hoan tat véi cc 1énh goi FB va FC) ma
thuc thi & nhiing thoi diém cu thé hodc dap tmg véi nhiing su kién dic biét
nhu phat hién 16i. Dua vao 16p uu tién ctia OB, cac chuong trinh nay c6
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thé ngit xtr 1y cac khdi trong chuong trinh. Lép uu tién v6i d6 wu tién cao
nhét chay dau tién; néu c6 nhiéu hon mot OB duoc €01 bdi hé diéu hanh
thi trude hét OB véi 16p uu tién cao nhét duoc thuc thi, con cac OB khac
theo sau theo thir ty vu tién.

Loai OB

Mé ta

Lop uu tién

OB1
Chuang trinh chinh

Bat dau chay khi két thie chu ky trude

1 (thap nhat)

OB10 dén OB17
Ng&t TOD

Bat d&u chay & ngay thang va thai gian

d& duoc lap trinh

0B20 dén 0B23
Ngéat tré

Sir dung cung vai SFC32 (bat dau ngat
tré) chay sau thai gian tri hodn dat

trudc (theo ms)

Tuong ing 3 dén 6

OB30 dén 0OB38

Ngat tudn hoan

Chay theo chu ly lap trinh trude (tir
Tms dén 1 phut)

Tuong ung 7 dén 15

OB40 dén 0B47
Ngat cing

Bat d3u chay khi phat hién bao dong

qua trinh tir module ngoai vi

Tuong Ung 16 dén 23

OBS80 dén OB87
Cac |6i khéng ddng bo

Bat dau chay khi phat hién 16i chan

doan module hodc cé 16i time-out

Ufu tién cao nhat 26
(hodc 28 trong khi
start up)

0OB100
OB start up

Bat dau chay khi CPU chuyén tir STOP
sang RUN

27

0B121, OB122

Céc |6i ddng bd

Bat dau chay khi phat hién 16i lap trinh
(OB121) hoéc 16i truy cap (OB122)

Clung wu tién vai OB bi

ngat

Boi vi OBI céan cho tat ca cac chuong trinh, OB1 nam trong 16p uu
tién thap nhat. Diéu nay lam cho bt ky OB nao khac dugc phép ngit viéc
xtr Iy chuong trinh chinh. Khi tit ca cac ngat da duoc xt Iy xong, OB1
tiép tuc thyc thi & diém bi ngit.

Khi CPU phat hién sy kién bat dau v6i OB c6 16p wu tién cao hon OB
dang duoc thuc thi thi viéc ngat xay ra ¢ cudi 1énh dang dugc xu ly. Hé
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diéu hanh cat toan bd ngan xép thanh ghi cho kh(f)i ngit. Thong tin nay
duoc lay tro lai khi h¢ diéu hanh thuec thi ti€p khoi bi ngat.

OB ngit thyc thi khi ¢6 16p wu tién khéc ¢6 thé goi cac ham (FC) va
cac khoi ham (FB) khi can. S6 1an goi 16ng nhau phu thuéc vao CU. Thi
du CPU c6 thé 1ong dén 8 1énh goi mai lan.

Khi h¢ diéu hanh phat hién mét sy kién bat dau cho chay doi voi OB
c6 uu tién cao hon 16p uu tién dang dugc thyc thi thi n6 cat thong tin hién
hanh trong cac thanh ghi tich liiy va cac thanh ghi vao ngan xép ngat (I
stack).

Néu OB m6i goi FB hay FC, dit ligu xir 1y cho mdi khoi dugc cét vao
trong ngan x&p khoi (B stack). Co thé c6 dén 8 cho/ 16p uu tién trong “B
stack™.

Khi OB méi da hoan tét thyc thi thi hé dieu hanh nap lai thong tin ti
“I stack™ va cho thuc thi ti€p tuc khoi bi ngat tir cho ngat da xay ra.

Khi CPU ghuyén sang ché do STOP, ta co thé sir dung cong cu “S7
Information” dé xem B stack va I stack. Di€u nay giup cho ta xac dinh
duogc van dé 1am cho CPU doi ché do hoat dong.
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CHUONG 3: NOI DUNG THIET KE XAY DUNG MO HINH PHAN
LOAIL PEM SAN PHAM THEO CHIEU CAO

3.1. Tong quan va nguyén ly hoat ddng ciia md hinh

Mo hinh phén loai,dém va dong g6i san pham dugce nhom thiét ké
don gian gdm: bang tai, cam bién quang, dong co servo, dong co giam tdc,
b6 diéu khién 1ap trinh PLC, bd nguén 12VDC, mach giam ap, role kinh
va cac nit bam.

Nguyén Iy hoat dong: Khi san pham trén bang tai chay, t6i vi tri cam
bién loai san pham cao s& duoc cam bién quang phat hién dua tin hiéu
murc cao dé diéu khién servo gat san phdm ra vi tri san pham dai (cao).
Con (mg voi san pham ngan (thap) thi cam bién nhan dang khong tac dong
dé san pham di thang. San pham roi xudng hop s& dugc dém, khi du sb
lugng s€ dugc van chyén dén bang tai dua dén vi tri dong goi. San phém
sau khi dong géi s& dugc dua tdi cting mot noi tap trung san pham.

M4t s6 hinh anh thyc té ciia mé hinh
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3.2. Cac Linh kién dwgc sit dung trong mo hinh
3.2.1. Bang tai

Do bing tai ding trong hé thong lam nhiém vy van chuyén san phim
nén trong moé hinh dd 4n d3 lya chon loai bang tai tu ché dé mé phéng cho
hé théng day chuyén véi nhimg 1y do sau day:

- Nguyén liéu c6 sin va dé kiém.

- Tai trong bang tai khong qua 16n.

- Két ciu co khi khong qua phirc tap.

- Dé dang thiét ké ché tao.

- C6 thé dé dang hiéu chinh bang tai.

Tuy nhién loai bing tai nay ciing c6 mot vai nhuoc diém nhu do
chinh x4c khi van chuyén khéng cao, d6i luc bang tai hoat dong khong on

29



Db an tét nghiép khoa 18 BVU GVHD: Ths. Luu Hoang

dinh do nhiéu yéu td: tdc do cua con 1an c6 thé khong on dinh, do ma sat
cua day dai kém...

3.2.2. Ro'le
3.2.2.1. Khai niém

Ro le 12 loai khi cu dién ha ap tu dong ma tin hiéu dau ra thay doi
nhay cap khi tin hiéu dau vao dat nhitng gia tri xac dinh. Ro le dugc sir
dung rat rong rdi trong moi linh vuc khoa hoc cong nghé va doi séng hang
ngay.

Ro le ¢6 nhiéu chiing loai v&i nguyén 1y 1am viéc, chtrc ning khac
nhau nhu ro le dién tur, ro le phan cuc, ro le cam tng, ro le nhiét, ro le dign
tu twong tu, ro le dién tu s6, dién tur tuong tu...

Dac tinh co ban cua role: 1a dac tinh vao ra. Khi dai luong dau vao X
tang dén 1 gid tri tic dong X2, dai lwong dau ra Y thay doi nhay cp tir 0
(Ymin) d&én 1 (Ymax). Theo chiéu giam cua X, dén gia tri s6 nha X1 thi
dai luong dau ra s& nhay cap tir 1 xudng 0. Pay 1a qua trinh nha cta ro le.
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3.2.2.2. Phan loai ro le

o

)

C6 nhiéu loai role voi nguyén 1i va chirc nang lam vi¢e rat khac nhau.
Do vay c6 nhi€u cach dé€ phan loai role:
a, Phan loai nguyén li lam viéc theo nhém.

+ Role dién co (role dién tur, role tir dién, role dién tir phan cuc, role
cam ung,...)

+ Role nhiét.

+ Role tur.

+ Role dién tir - ban dan, vi mach.

+ Role s6.30
b, Phén loai theo nguyén li tic dong cua co cdu chap hanh.

+ Role ¢ tiép diém: loai nay tac dong 1én mach bang cach dong mo
cac tiép diém.

+ Role khong tiép diém (role tinh): loai nay tac dong bang cach thay

doi1 dot ngdt cac tham so cia co cau chap hanh mac trong mach di€u khién
nhu: dién cam, dién dung, dién trd,...

¢, Phan loai theo dic tinh tham sb vao.
+Role dong dién.
+Role cong suat.
+Role tong tro, ...

d, Phan loai theo cach méc co cau.

+ Role so cap: loai nay dugc mac truc ti€p vao mach di¢n can bao vé.
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+ Role thir cip: loai ndy mic vao mach thong qua bién ap do ludng
hay bién dong dién.

e, Phan loai theo gia tri va chiéu cac dai luong di vao role.
+ Role cuc dai.
+ Role cuc tiéu.
+ Role cuc dai — cuc tiéu.
+ Role so 1éch.
+ Role dinh hudng.
3.2.2.3. Dac tinh vao ra cua role

Quan h¢ gitra dai luong vao va ra cua role nhu hinh minh hoa

s ¥

iRE)

A X3

Khi bién x bién thién tir 0 dén x2 thi y = y1 dén khi x = x2 thi y ting
tir y =yl (nhay cap). Néu x tang tiép thi y khong d6i y = y2. Khi x giam tir
x2 vé lai x1 thi y = y2 dén x = x1 thi giam tir y2 vé y = y2. néu goi :

+ X = X2 =Xtd la gia tri tac dong role
+ X = X1 = Xnh 1an gi4 tri cta role
Thi h¢ s6 nha:
Knh = X1/X2 = Xnh/Xtd
- Hé s6 nha cua ro le:
Knh = X1/X2
Trong do6 :

X1- tri s6 nha cua dai lugng dau vao
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X2- tri 6 tac dong cua dai lugng dau vao

Tir dic tinh vao-ra cua role thdy Knh<1. Hé s6 nha 16n thuong dung
cho role bao vé, con hé sd nha bé thuong dung cho role diéu khién

- Hé s6 duy trit:

Kdt = X1v/X2
Trong do :
X1v 1a tri s6 1am viéc dai han cua dai luong dau vao.
Néu Kdt cang 16n thi thiét bi 1am viéc cang an toan
- Hé sb diéu khién( hé s khuéch dai) cua ro le.

Kdk = Pra/Pvao

Trong do :
Pra 13 cong suat 16n nhat phia dau ra cia ro le.
P vao 1a cong suit tic dong ctia dau vao.

P vao khoang ¢c& mW dén vai W, con Pra ¢& vai chuc W dén hang
ngan W, do d6 ma Kdt cta ro le ¢o tri s6 kha 16n, dat 106 .

- Thoi gian tdc dong ro le:

1a khoang thoi gian tir khi c6 Xtd dén khi dat dugc Ymax hodc tir khi
X=Xnh dén khi dau ra dat Ymin. Day 14 1 tham sd quan trong cta role.
Tuy theo chirc nang cta ro le ma cé thoi gian tac dong nhanh (t < 10-33),
tac dong binh thuong ( khoang 10-2 s), tac dong cham (10-1 s +1s) va ro
le thoi gian (t> 1s).

3.2.24. Ro le trung gian

Ro le trung gian dugc sir dung rong rii trong cc so d6 bao vé hé
thong dién va cac so d6 diéu khién ty dong. dic diém cia ro le trung gian
1a sb luong tiép diém 16n( thuong déng va thuong mé) véi kha ning
chuyén mach 16n va cong sut nudi cudn diy bé nén nd duge dung dé
truyén véa khuéch dai tin hiéu, hodc chia tin hiéu cta ro le chinh dén nhiéu
bd phan khac nhau ctia mach diéu khién va bao vé.
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Nguyén 1y lam vi¢c cua ro le trung gian nhu sau :

Néu cudn day cua ro le dugc cép dién ap dinh muc ( qua tiép diém
cua ro le chinh) strc tir dong do dong dién trong cudn day sinh ra (iw) s&
tao ra trong mach tir tir thong, hut nap lam cac tiép diém thuong mé dong
lai va cac tiép diém thuong dong mé ra. Khi cit dién cua cudn day, 10 xo
nha s& dua nip va cac tiép diém vé vi tri ban dau. Do dong dién qua tiép
diém c6 gia tri nho ( 5A) nén ho quang khi chuyén mach khong dang ké
nén khong can budng dap hd quang.

Ro le trung gian c6 kich thudc nhéd gon, ) luong tiép diém dén 4 cap
thuong dong va thudng mé lién dong, cong suat tiép diém cd 5A, 250V
AC, 28V DC, hé s6 nha cta ro le nhé hon 0,4 ; thoi gian tac dong dudi
0,05s; tudi tho tiép diém dat 10° + 107 1an dong cat, cho phép tan sb
thao tac duéi 1200 lan/h.

Cac thong ) k¥ thuat va lya chon ro le trung gian

Dong dién dinh mirc trén ro le trung gian 13 dong dién 16n nhét cho
phép ro le lam vi¢c trong thoi gian dai ma khong bi hu hong. Khi chon ro
le trung gian thi dong dién dinh mirc cua nd khong dugc nho hon dong
tinh toan ctia phu tai. Dong dién nay chu yéu do tiép diém cua ro le trung
gian quyét dinh.

Idm = (1,2 + 1,5)Itt =23 4A
Di¢n ap lam viéc cua ro le trung gian la myc di€n 4p ma ro le c6 kha
ning dong cit.

Ulv > U1 = 380V
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- Dong lam viée cua ro le trung gian phai I6n hon dong dién dinh
murc cua dong co.

llv>156 A

- Dién 4p dinh muc cép cho cudn hut cta ro le 1a mac di¢n ap ma khi
d6 ro le s& hoat dong. Dién ap nay phai phu hop véi b diéu khién PLC
nén dién ap cudn hut Uh la 24V DC.

Trong md hinh hé théng phén loai tao di sir dung ro le trung gian
MY2N cua OMRON.

- Cac thong s6 cia MY2NJ :
+ Pién ap cudn day: 12 VDC c¢6 LED béo hién thi.
+ Théng so cua tiép diém: 5A - 12 VDC.

3.2.3. Niit 4n
3.2.3.1. Khai niém

Nt 4n con goi 1a nat diéu khién 1a 1 loai khi cu dién diéu khién bang
tay, ding dé diéu khién tir xa céc khi cu dién dong cat bang dién tir, dién
xoay chiéu, dién 1 chiéu ha ap, cac dung cu bao hi¢u va cling dé chuyén
d6i cac mach dién diéu khién, tin hiéu lién dong bao vé ...
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Nt 4n thuong dung dé khéi dong, dimng va dao chiéu quay cac dong
co dién bang cach dong cit cac cudn day nam cham dién cua cong tic to,
khéi dong tur.
3.2.3.2. Caiu tao va nguyén Iy lam viéc

Nt 4n gom hé théng 10 xo, hé théng cac tiép diém thuong mo va
thudng dong va vo bao vé. khi tac dong vao nat an, cac tiép diém chuyén
trang thai va khi khong con tac dong, cac tiép diém trd lai trang thai ban
dau.

Nut 4n thuong dit trén bang diéu khién, ¢ ta dién, trén hop nit an.
Céc loai nit 4n thong dung c6 dong di¢n dinh muc la SA, dién ap 6n dinh
murc 14 400V, tudi tho dién dén 200.000 lan dong cat, tudi tho co dén
1000000 dong cat. nit 4n mau do thuong dung dé dong may, mau xanh dé
khéi dong may.

Trén hinh 1a mot s6 loai nat an c6 trén thi trudong va cé thé ding trong
mo hinh phan loai san pham.
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3.2.4. Pong co 1 chiéu

Pdng co dién 1 chiéu 1a dong co dién hoat dong vdi dong dién 1
chiéu. Pong co dién 1 chiéu duoc dung rat pho bién trong cong nghiép va
& nhitng thiét bi can diéu chinh tdc d6 quay lién tuc trong 1 pham vi hoat
dong.

Pong co dién 1 chiéu trong dan dung thuong 1a cac dang dong co
hoat dong voi dién ap thap, dung voi nhitng tai nho. Trong cong nghiép,
dong co dién 1 chiéu dugce str dung ¢ nhitng noi yéu cau momen mé may
16n hodc yéu cau diéu chinh téc d6 bang phiang va trong pham vi rong.
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3.24.1. Ciu tao cia dong co dién 1 chiéu

Stato (phan cam): gdm 13i thép bang thép duc, vira 1a mach tir vira 13
v6 may. Céc cuc tir chinh c¢6 diy quén kich tir.36

Rotor (phan tng): gdm 13i thép va day quan phan tng. Li thép hinh
try, lam bang cac 14 thép k¥ thuat dién day khoang 0.5mm, phi son cach
dién ghép lai. Mdi phan tir ciia diy quan phan tng c6 nhiéu vong day, 2
dau véi 2 phién gop, 2 canh tac dung ctia phan tir day quan trong 2 rinh
dudi 2 cuc khac tén.

Co gop: gém cac phién gop bang ddng dugc ghép cach dién, co dang
hinh tru, gén & dau truc rotor

Chéi than: 1am bang than graphit. Cac chdi ty chat 1én ¢ gop nho 16
X0 VA gia chdi dién gin trén nap may.
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3.24.2. Nguyén 1y 1am viéc ciia dong co dién 1 chiéu

Khi cho dién 4p 1 chiéu U vao 2 chdi than A va B, trong ddy quin
phan tng c6 dong dién Iw. Cac thanh dan ab, cd c6 dong dién nam trong tir
truong s€ chiu luc Fdt tac dung lam cho rotor quay. Chiéu cua luc dugc
xac dinh theo quy tic ban tay trai. Khi phan ing quay duoc nira vong, vi
tri cac thanh dan ab, dc s& d6i chd cho nhau do c¢6 phién gop d6i chiéu
dong dién, giit cho chiéu luc tic dung khong ddi. Khi dong co quay, cac
thanh dan cit tir truong sé cam ung sire dién dong Eu. Chiéu stc dién
dong xac dinh theo quy tic ban tay phai. O dong co dién 1 chiéu thi stc
dién dong Eu nguogc chiéu véi dong dién Iu nén Eu con goi 1a strc phan
dién dong.

3.24.3. Phan loai ddng co dién 1 chiéu
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Tuy theo cach mic mach kich tir so véi mach phan tmg ma dong co
dién 1 chiéu dugc chia thanh:

Dbong co dién 1 chiéu kich tir doc 1ap : c6 dong dién kich tir va tir
thong dong co khong phu thudc vao dong dién phan tmg. so do ndi day
ctia n6 nhu hinh v& voi ngudn dién mach kich tir Ukt riéng biét so voi
ngudn dién mach phan tmg Uu .

DPong co dién 1 chiéu kich tir song song : Khi ngudn dién 1 chiéu co
cong suit vo cung 16n, dién trd trong clia ngudn coi nhu =0 thi dién ap
ngudn s& 1a khong doi, khong phu thude 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.

Pong co 1 chiéu kich tir ni tiép : day quan kich tir mac ndi tiép voi
mach phan ung.

Pong co 1 chiéu kich tir hdn hop : gom 2 ddy quéan kich tir, ddy quan
kich tir song song va dy quan kich tir ni tiép, trong d6 day quan kich tir
song song 1a chu yéu.

3.24.4. Phwong trinh dic tinh co ciia dong co dién 1 chiéu
Phuong trinh can bang dién 4p nhu sau
Ur = Ev + (Rx + Rfw)lvw
Trong do:
+ Uu 12 ngudn dién dat vao phan tng (V).

+ Eu 12 strc phan dién dong cua phan Gmg dong co (V), nd ty 18 vai tir
thong @ va téc dd quay ciia dong co o theo biéu thirc

Ev = KOw
+K1ahésd ty 1€ phu thudc vao cAu tao cua dong co :
K = pN/2ITa + p 1a s6 d6i cuc tir chinh.
+ N 1a s6 thanh dan tac dung cua cudn day phan tng.

+ a la s6 mach nhanh song song ctia cudn day phan tng.
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+ Ru =ru + rcf + reb + ret 1a dién tré mach phﬁn ung dong co, bao
gé)m dién tr& cudn day phﬁn ung ru , dién tré cuc tir phu rcf, dién tré cudn
bu reb, dién trd tiép xtc cua chdi than trén cd gop ret.

+ Rfu 1 dién tr& phu trong mach phan tng.

+ lu 12 dong dién trong mach phan tng. Ta c6 phuong trinh dic tinh
co di¢n cua dong co nhu sau:

w = {Ur — (Rw + Rfw)lu}/K®

Phuong trinh trén biéu thi mbi quan h¢ gitra dai lugng co hoc ® va
dai lvgng Iu cuia dong co.

Mat khac momen dién tir cua dong co ty 1€ vt tir thong @ va dong
dién phan tng Iu
M = K®I7u
Twr d6 ta ¢6 phuong trinh dac tinh co ctia dong co nhu sau :
w = (Uv/K®) — (Ru + Rfu)M/(Kd)?
Biéu thirc trén biéu thi mdi quan h¢ gitra 2 dai lugng co hoc M va ®
cua dong co.

Néu bo qua anh huong ciia phan tng, tir théng dong co s& khong doi:
® = const. Khi d6 cac phuong trinh dic tinh co va phuong trinh déac tinh
co dién déu 1a tuyén tinh, biéu thi 13 dudng thang.

0 lo=1g lom Ny

Trong cac dd thi trén, khi M = 0 hic Iu = 0 thi c6 nghia 1a dong co
hoan toan khong tai
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w = Uu/K® = w0
+ 0 duoc goi 1a toe dd khong tai 1y tudong
Khi o =0thi lv = Uv/(Rv + Rfw) = Inm
VaM = UvK®/(Rv + Rfw) = InmK® = Mnm

+ Inm va Mnm duoc goi 1a dong di¢n ngan mach va moomen ngan
mach.

Tt phuong trinh dac tinh co ta x4c dinh dugc d6 cung cua dac tinh co:
f = dM/dw = —(K®)2 / (Rx + Rfu)
Aw = (Rw + Rfw)M/(K®)? : d6 sut toc tng véi momen M so véi
khi dong co khong tai Iy tudng.
Cac dac tinh nhan tao

Tir phuong trinh dic tinh co dién va phuong trinh dic tinh co ta thay
c6 thé tao ra cac dic tinh nhan tao bang cach thay doi 1 trong 3 thong sb.

+ Dién trd mach phan tng Rwt = Ru + Rfw40

+ Pién 4p phan tng Uu

+ Tu thong @

biac tinh co nhan tao khi thay ddi dién trd mach phén ung: Khi gitr
khong d6i dién 4p Uu = Udm = const va tir thong ® = ddm = const bang
cach ndi thém 1 bién tré Rfir vao mach phan tng thi ta s& 1am thay d6i duoc
dién tré tong ctuia mach nay. Khi d6 tng v6i mdi gia tri cua Rfu ta dojoc 1
duong dac tinh nhan tao vdi cac phuong trinh sau:

w = {Udm — (Ru + Rfw)lv}/Kddm
w = (Udm /KPdm) — (Rw+ Rfw)M/(Kddm) ?

trong d6 tdc do khong tai 1y tojong duoc giir khong ddi ( bang toc do
khong tai ly tuong cta ddc tinh co tu nhién).

Do sut toc ung voi 1 gia tri Mc s€ 16n hon sy sut tdc cta dic tinh co tu
nhién va ty 1¢ véi dién tré tong trong mach phan tng.

Awc = (Rw + Rfw)Mc /(K®dm)?
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D3 cung dic tinh nhan tao bién tré ty 1€ nghich véi dién tré téng Rut.

p = (K®&dm) 2/ (Rw + Rfw)

0 M= Mam M
'(lc:= Idm} “ u'}

Pic tinh nhan tao khi thay d6i dién ap phan tung: khi giir tir thong
khong d6i ® = ddm = const va khong ndi thém dién tré phy trong mach
phan tmg (Rfu = 0, Rut = Ru = const), néu 1am thay d6i dién ap dat vao
phan tmg ta s& thu dugc ho dic tinh nhén tao 1 nhitmg dudng song song
vo1 dac tinh co tu nhién.

Téc d6 khong tai 1y tuong ty 16 thuan véi dién ap

Ur w0 = U7u/KPdm = var
va déu nho hon tdc do khong tai cua dic tinh tu nhién
D0 cung cua dac tinh co nhan tao khong phu thudc vao dién ap Uu
f = (K&dm)? /Rw
3.2.4.5. Pong co giam tdc

Pong co giam tc bao gdm dong co dién va hop giam tde. Co ciu tao
gdm 2 phan chinh d6 1a Stato va Roto.

Con hop giam tdc bén trong chira bd truyén dong st dung banh ring,
tryc vit banh vit... dé lam giam téc do vong quay. Hop nay duoc ding dé
giam van téc goc, ting momen xoan va 1a bo phan trung gian giita dong
co dién véi bo phan lam viéc cua may cong tac. Pau con lai cla hop gidm
tdc ndi voi tai.
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3.2.5. Cam bién
3.25.1. Khai niém

Cam bién 12 thiét bj dung dé cam nhan, bién d6i cac dai lugng vat Iy
va cac dai luong khong co6 tinh chét dién can do thanh cac dai luong dién
c6 thé do va xir 1y duoc.

Céc dai luong can do (m) thudng khong c6 tinh chét dién (nhu nhiét
do, ap sudt ...) tic dong 1én cam bién cho ta mét dic trung (s) mang tinh
chit dién (nhu dién tich, dién 4p, dong dién hoac tré khang) chira dung
thong tin cho phép xac dinh gia tri ctia dai lugng can do. Pic trung (s) la
ham cua dai luong can do (m):

S =F(m)

Nguoi ta goi (s) 1a dai lojong dau ra hodc 1a phan tng ctia cam bién,
(m) 12 dai lwong dau vao hay kich thich (c6 ngudn gdc 1a dai luong can
do). Thong qua do dac (s) cho phép nhan biét ga tri ctia (m).

Phuong trinh cta cam bién dugc viét nhu sau : Y = f(X)
Trong dé
X- dai lugng khong dién can do
Y- dai lugng dién sau chuyén doi
3.25.2.  Phan loai cim bién

Theo nguyén 1y ctia cam bién:
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_ Cam bién dién tro.

- Cam bién dién tr.

- Cam bién tinh dién.

- Cam bién hoa dién.

- Cam bién nhiét dién.

_ Cam bién dién tir va ion.
Theo tinh chit ngudn dién:
- Cam bién phat dién.

- Cam bién thong s6.

Theo phuong phap do:

- Cam bién bién ddi truc tiép.
- Cam bién bu.

3.2.5.3. Cam bién sir dung trong md hinh d6 4n

Mo hinh st dung cam bién vét can hong ngoai E3F-DS30C4 NPN 6-
36V - YUIW

Cam bién vat can hong ngoai E3F-DS30C4 NPN 6-36V dung &nh
sang héng ngoai dé nhan biét vat can cho do phan hdi nhanh va rat it nhiu
do sir dung mat nhan va phét tia hong ngoai theo tan s riéng biét.
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Thong s6 cam bién vat can hong ngoai E3F-DS30C4
- Kich thuéc duong kinh ngoai: 18mm (mm)
- Phat hién: vat can
- Khoang cach phat hién: 10-30cm c6 thé diéu chinh
- Dién ap lam viéc: DC 6-36VDC
- NPN

3.2.6. Pong co Servo

Dong co servo motor 1a mdt loai dong co thong dung, dugc dung
nhiéu trong linh vuc gia cong co khi hién nay dong co budc nhu trudc
day. Dic biét, servo duoc ding nhiéu trong viéc gia cong cac san pham
cong nghiép yéu cau phai c6 do chinh xéac cao, chiang han nhu may cit
laser.

Dong co servo hay con goi la servo motor 1a mot loai dong co may
mac chuyén dung dé cung cap co ning cho mét sd thiét bi, day chuyén hay
co cdu hoat dong nao d6 trong quy trinh san xuat va ché tao. Chiing dong
vai tro 1 dau tau cung cap luc kéo, gitip cho cac ddy chuyén hay cac co
ciu dong co khac hoat dong theo.
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MSMD

Pdng co servo bat budc phai duoc két ndi voi mot co cau truyén
dong co khi nao d6 dé cung cap co niang cho may moc thong qua chuyén
dong quay lién tuc cua minh. Do d6, servo motor chi co6 gia tri khi chiing
dugc két ndi voi cac thiét bi, co ciu dong co khac bang hé thong truyén,
dai, xich hay bom,...

a. Cau tao cua dong co servo

Stator

From tha position of the rotor, 2
rotating magnetic field is craatad to
afficiently generate torque

Encoder
The optical encoder always watches the number
of rotations and the position of the shaft

Winding
Current flows in the winding to
create a rotating magnetic field

Encoder Cable

Bearing
Ball Bearing
Motor Cable

Shaft

This part transmits the motor outpul power
The load s driven through tha transtar
mechanism (such as the coupling)

Rotor

A high-function rareé earth or other
permanent magnet 1s posiboned
externally to the shaft
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Pong co DC Servo gom cé 2 loai:

DC Servo Motor loai c6 chdi than: bay la loai dong co bao gém 4 bo
phan chu yéu, d6 1a chdi than, stato, rotor va cudn cam 13i.

DC servo motor loai khong c6 chdi than: Loai dong co ndy c6 cu
trac tuong ddi gidng véi loai dong co ¢ chdi than. Pidu khac biét 1a cac
cudn day pha duoc lap & rotor chinh 14 dong co vinh ctru. Chung hoat
dong ém va dic biét khong gay tiéng 6n nén thudng duogce str dung rong rai
va phd bién hon so v6i dong servo c6 chdi than.

b. Nguyén ly hoat dong ctia dong co servo

Rotor cuia dong co servo motor chinh la mot nam cham vinh ctru.
Dong co nay co tur truong manh, dé)ng tho1 stator ciia dong co con dugc
cudn vao cac cudn day riéng bict, duoc cép nguén dién dé hoat dong theo
mot trinh t thich hop, tir d6 s& 1am quay rotor. Néu thoi diém ma dong
dién cép t6i cho cac cudn ddy 1a chuan xac thi khi d6 chuyén dong quay
cua roto s€ phu thudc vao tan sb va pha ctia dong dién, mat khac, phan cuc
va dong dién s€ chay trong cudn day stator.

Pong co servo dugc tao nén boi nhitng hé théng hoi tiép vong khép
kin va tin hiéu dau ra cua dong co, chung s€ dugc ndi v&i mot mach diéu
khién. Khi dong co quay thi van tdc va vi tri ctia ching s& duoc hoi tiép vé
mach diéu khién nay.

Khi d6, cho du bat ky tic nhan ndo mudn ngin can chuyén dong quay
ctia dong co thi co cAu hdi tiép s& nhan dugc tin hiéu cho thiy chua dat
duoc vi tri mong mudn. Mach diéu khién sé& tiép tuc chinh sai léch, diéu
nay khién cho dong co dat duoc vi tri chinh xac nhét cua bo diéu khién
Servo.

C. Uu diém, nhwoc diém cia dong co servo DC

Uu diém: Kiém soat duoc toc dd chinh xac cho may moc, diac diém
toc do cua mo6 men xodn cling rat kho, dong thoi, nguyén tac di€u khién
don tuong doi gian, dé st dung va gié ca lai ré hon cac loai khac.
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Nhuoc diém: Chdi than cta dong co s¢€ g161 han tde do, suc dé khang
bd sung, do d6 dan dén cac hat bi mai mon (do moéi trudng khoéng cé bui
ban sé& khong thich hop)

d.  Servo sit dung trong mé hinh

Pong co servo SG90 co tdc d6 phan tmg nhanh, cac banh ring dugc
1am bang nhya nén can luu ¥ khi nang tai ning vi ¢6 thé lam hu banh rang,
dong co RC Servo 9G c6 tich hop san Driver diéu khién dong co bén trong
nén co thé dé dang diéu khién goc quay bang phuong phap diéu d6 rong
xung PWM.

THONG SO KY THUAT

- bién &p hoat dong: 4.8-5VDC

- Tdc d6: 0.12 sec/ 60 deg (4.8VDC)

- Luc kéo: 1.6 Kg.cm

- Kich thudc: 21x12x22mm

- Trong luong: 9¢.

- B6 rong xung 0.5ms ~ 2.5ms tuong ung 0-180 do
- Tan s6 50Hz, chu ky 20ms
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3.2.7. Mach giam 4p DC LM2596 3A

Mach giam ap DC LM2596 3A nho gon c6 kha ndng giam ap tr 30V
xudng 1.5V ma van dat hiéu suat cao (92%) . Thich hop cho cac img dung
chia ngudn, ha ap, cap cho céc thiét bi nhur camera, motor, robot,...

Module ¢6 2 dau vao IN, OUT, 1 bién tr& dé chinh ap dau ra. Khi cap
dién cho dau vao (IN) thi nguoi dung van bién trd va ding VOM dé do
murc ap & ddu ra (OUT) dé dat murc dién 4p ma minh mong mudn. Dién ap
dau vao tir 4-35V, dién ap ra tir 1,25-30V, dong Max 3A, c6 thé cip ngudn
st dung tot cho raspberry va module sim.

THONG SO KY THUAT:
- Pién ap dau vao: Tir 3V dén 30V.
- bién 4p dau ra: Piéu chinh dugc trong khoang 1.5V dén 30V.
- Dong dap g toi da 1a 3A.
- Hi¢u suat: 92%
- Cong suét: 15W
- Kich thudce: 45 (dai) * 20 (rong) * 14 (cao) mm
3.3. Thiét ké mach dong lwc va mach diéu khién
Yéu cau:

- So d6 dieu khién dam bao du céc qué trinh cong nghé.
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- Pon gian, tin cdy, ddy du cac dau vao — ra.

- Pam bao th{t ty diéu khién.

Trong mach diéu khién st dung bd diéu khién logic 1ap trinh PLC dé
diéu khién hé théng phan loai san pham vi PLC duoc ing dung nhiéu

trong cong nghi¢p va san xuét, c6 do tu dong hoa cao:
- Khong mét nhiéu thoi gian lap dit.
- D& dang thay d6i chuong trinh diéu khién.
- BJ tin cdy cao.
- Dé dang trong bao dudng, sira chira.

So d6 khdi ciia hé thong

. Khdi xir Iy
nEUan - trung tam (CPU)
] i)
i
Khéi co cau Khol 3
| s may tin
- chap hanh <_ h .
—— . diéu khién

Hé thong bao gom cac khoi :
- Khéi nguon.

- Khéi vao ra(1/0).

- Khéi xir Iy trung tdm CPU.
- Khéi may tinh diéu khién.
- Khéi co cdu chap hanh.

a. Khoi nguon.
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Co vai tro cung cap toan bd nguon dién cho cac cac khoi trong hé
thong. Khoi nguon ¢6 so d6 khoi nhu sau:

Bién 4p Céu Diode Tu loc

v,

2

- Dung may bién ap thuc hién ha ap va cach ly.

- Dung cau chinh lopu thuc hién chinh luu.

- Dung tu dién (tu hoa) c6 dién dung 16n thuc hién mach logc.
b.Khdi vao ra(l/0).

Khéi vao ra c6 nhiém vu chuyén céc tin hiéu tir bén ngoai vao khoi
xu 1y trung tdm PLC, déng tho1 nhan cac 1énh giri ra tor PLC dé thuc hién
cac chirc nang khac. Khéi vao gdm cac cam bién, cac nat 4n, cong tac
hanh trinh. Cac dau ra cua khéi 1a cac dau diéu khién chuyén dong cua :
bang tai, tay gat.

c. Khdi xir Iy trung tim PLC.

La bo diéu khién logic 1ap trinh PLC S$7-300 cua hiang SIEMENS. Co
vai trod quan trong nhét trong toan b hé théng, c6 nhiém vu diéu khién,
giam sat moi hoat dong ciia day chuyén. PLC giao tiép hai chiéu véi khi
vao ra va khéi diéu khién. Pong thoi PLC ciing giao tiép mot chiéu véi co
céu chap hanh dé diéu khién dong co thuc hién cac 1énh cta chuong trinh
diéu khién.

d. Khéi may tinh diéu khién

C6 chirc nang cai dit, stra chita chuong trinh ciia PLC. Viée giao tiép

gitra PLC v61 may tinh dugc thuc hién qua céng COM.

e. Khoi co cau chap hanh:
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Gom 5 dong co thuc hién truyén dong 4 bang tai, 1 truyén dong cudn
bing keo va 1 tay gat dé phan loai san pham, 1 tay gat dong nép thung va
1 tay gat cat bang keo.

3.4. Tao Project cho S7-300

Budc 1: tir man hinh desktop nhp dup chon biéu twong Tia Portal v15.1

Budc 2 : Click chudt vao Create new project dé tao du an.

Open existing project

@ Open existing project Recently used
Project Path Last change

@ Create new project demo-db E:LOP 57-1200lAlarm_Wincciexibleldeme-db

4 ! Migrate project

Budc 3 :Nhap tén du an vao Project name sau do nhan create

Create new project

Froject name: | roject3|

Path: | E:l

Auther: |

Comment: F]
[V]

Create

Budc 4 : Chon configure a device
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First steps

Project: "project3” was opened successfully. Please select the next step:

I

Q N Configure a device
\;*‘ Write PLC program
l ] Configure an HMI screen

Devices & #® Show all devices
networks

. Add new device

T
7
~

/ ® Configure networks

Budc 6 :Chon loai CPU PLC sau d6 chon add
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Add new device

Device name:

~ @ PLC Device:
~ [ simamc s7-1200
~ @ cru
» (il CPU 1211C ACIDCIRly
» [ cPU 1211CDUDCIDC
» [ CPU 1211C DCDCIRY
~ [ CPU 1212C ACIDCIRly

D Il 6Es7 212-18D30-0XEO
» (@l CPU 1212C DCIDCIDC Orderne.. |

PLC

HMI » :m CPU 1212C DC/DCIRly y S
f =5 == Version: | [T‘
» L CPU 1214C AC/IDC/Rly !
» ,m CPU 1214C DC/IDCIDC Description:

» (il CPU 1214C DCIDCRIY
» [l Unspecified CPU 1200
» [§ sIMATIC S7-300
FCsystems | » [ SIMATIC $7-400
' » (I SIMATIC ET200 PLC

[ Open device view

Budc 7 : Project moi dugce hién ra

M Slemens

Project  Edit View Insert Owline Options Tools  Windew Help Totally Integrated Automation
F i sevepoper @ Wt T X e I L EEE R I cconline Foooiine AR x - | PORTAL

|| Devices | [ Topology view |k Network view | Device view |[bs

HOO 2 |dr|[rc =] & ] @ # [ ~ M |F

1 - E

« || Projeced 57-1200 rack m|®

B Add new device g

iy Devices & nerwarks 5

=

» [ FLC_1 [CPU 1272€C DODODE]
» gl Commen data

» [if] Documentaticn settings LA
» [ Langusges & resources 2
* [y Oniling access E_
» [ SIMATIC Card Reader I -4
< X s
a =
~ | Detalls view |4 Properties | info | % Diagnostics | =
[ General y] Crossveferences | Compile ¥
Hame &
i_' ol Ll evice | Path Dascription Errarn Wamings  Time =
b Devices & networks L
E
= E
i i
I "
£ ting 2
@  Lenguages & resources

4 Portal view == Overview EE=
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o Chuong trinh diéu khién
PLC Tags
PLC tags
Neme Tag table Data type
1 @ swen | Default tag table [w] Bool
(2 a Stwop Default tag table Bool
|3 4@ E_Stwop Default tag table Bool
4 @ Amw Default tag table Bool
s 4 Menual Default tag table Bool
6 a set Default tag table Bool
7 € I_Bing_Thi_1 Default tag table Bool
8 4@ |_Bing_Thi_ 2 Default tag table Bool
i 4@ 1_Bing_TAi 3 Default tag table Bool
10 @ | Sevor Default tag table Bool
11 4@ decto Default tag table Bool
12 a CB_Thip Default tag table Bool
13 4 Cb_Dem_cao Default tag table Bool
“w oa Cb_Dem_thap Default tag table Bool
15 4@ cb_donggoi Default tag table Bool
15 4@ Dén_Manual Default tag table Bool
(17 @ Dén_Auto Default tag table Bool
18 @ Q_Bing Thi_l Default tag table Bool
19 @ QBing T2 Default tag table Bool
20 4@ Q_Bing TAi_3 Default tag table Bool
21 a Q_Servo Default tag table Bool
2 a Q_BT_Sevor Default tag table Bool
23 4@ Dén_E_Swp Default tag table Bool
24 Q Q_bt1 Default tag table Bool
125 4@  servo_bangkeo Default tag table Bool
26 4@ M_Start Default tag table Bool
27 4a M_Stop Default tag table Bool
28 4 M_Mode Default tag table Bool
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29 @ Q_Manual_BTi “Defaulttag table  Bool %MO.3 = =)
30 4@ Q_Auto_BTI Default tag table Bool %MO.4 =) =
31 @ Q_Manual_BT2 Default tag table Bool %MO0.5 =) ™)
32 4@ Q_Auto BT Default tag table Bool %MO.6 =] ™
33 4@ Q_Menual BT3 Default tag table Bool %M0.7 ™ =
34 4@ Q_Auto_BT3 Default tag table Bool %M1.0 ™ ™)
35 4@ Q_Manual_Sevor Default tag table Bool %M1.1 ™ ™
36 4 Q_Auto_Sevor Default tag table Bool %M1.2 Q Q
37 @ MBT Defaulttagtable  Bool %13 ™ =
32 @ MsBmR Defaulttag table  Bool %M1.4 ™ v
38 4@ M_BT3 Default tag table Bool %M1.5 ™ =)
40 4@ M_Sevor Default tag table Bool %M1.6 8 g
41 4@ MCB_Cao Default tag table Bool %M1.7 =] ™
42 @ M_CB_Thap Default tag table Bool %M2.0 ™ =
43 490 MBDPenE Defaulttagtable  Bool %M2.1 "~ =2
4 @ Tag_1 Default tag table Bool %M10.0 g 8
45 @ Teg3 Default tag table Bool %M10.1 ™ ™
46 @ Tag_4 Default tag table Bool %M10.2 ™ =)
47 4@ Tag.2 Default tag table Bool %M20.0 ! )
48 @ Tag_5 Default tag table Bool %M20.1 W =
49 @ Tag 6 Defaulttagtable  Bool %M20.2 ™ W
50 4@ Dem_CB_Cao Defaulttag table  Int %MW100 ™ ¥
51 4@ Dem_CB_Thap Default tag table Int %MW102 ™ &
52 <Add new>
OK .R
Code diéu khién:
=
v g Program blocks
-
I Add new block
4 OB1[0B1]
& FC_Auto [FC3]
& FC_Manual [FC2]
¥ Output [FC1]
Main OB1
¥  Network 1: khdi ddng chuong trinh
%“W0.7 W0 .0 %601 W0 2 MO0 W0 3 Q0 1
“Deén_E_Stop* *Start “Stop® “E_Stop* *M_Stop* *Auto”® Deén_Auto
i/t i | =A== i/ i/ i | { }
0.0 M0 .2
“Dén_Manual® M_Mode
] L ] L
L] LI
%WQO0.1 W0 4 %0 .2 %Q0.0
“Dén_Auto" *Manual *M_Mode* “Dén_Menual”
] L l L :/1 { \
L 3B LB} I A I
o0
*M_Start’
1 L
1 3
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¥  Network 2: Goi chuong trinh Output
%01 %01 wa
*Stop" *M_Stop" “Output”
{ | i/ EN  ENO ‘
v  Network 3: Goi chuong trinh Manual
°-,“QO 0 'AFC)
*Dén_Manual® FC_Manual
{ | EN  ENO .
¥  Network 4: Goi chuong trinh Auto
%0Q0.1 WC3
*Deéen_Auto* FC_Auto”
11 <
| 1T EN ENO ']
¥  Network 5: resetbd dém
%Q0.7
“Dén_E_Stop” "Reset” MOVE MOVE
i | | EN  ENO EN  ENQ —
0—IN WWI100 0—IN WW102
oumn “Dem_CB_Cao" oumn *Dem_CB_Thap”

¥  Network 6: EmergencyStop

Cor

FC_Auto

%84
*IEC_Timer_0_
DB_3"
W0 2 TOF 0.7
*E_Stop" Time *Dén_E_Stop"
— ———n Q { }
T#5s —PF ET
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%001 W03 MO0 4
*Den_Auto® *Auto” *Q_Auto_BT1"
1 1 1 1 (s}
110 11 L 4 1
%m0 2
*M_Mode”
1 1
11
Network 2: ChayServo
el
6o 3 W2 1.2
*Auto” "CB_Cao" P_TRIG *Q_Auto_Sevor"
11 1L \ -
8 1T QLK Q {s) ‘
M10.0
“Taq 1"
%WMO 2 WM1.7 "9
*M_Mode® *M_CB_Cao"
11 11
1T 1T
DB
*IEC_Timer_0_DB"
%M1.2 TON %M20.0
*Q_Auto_Sevor" Time *Tag_2"
11 .
i | IN Q { }—
= PT ET
9M20.0 M2
*Tag_2" *Q_Auto_Sevor”
1 1 )
X (*)
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¥  Network 3: D€m SPcao chaybt
W14 ADD
"Cb_Dem_cao" P_TRIG
{ | K Q EN  ENO
oy WwW100 LMWI100
M1.7 Tag_3 "Dem_CB_Cac" — IN1 OUT — "Dem_CB_Cao"
*M_CB_Cao" 1 IN2
11
L |
¥  Network 4: Bém SPthip
—
WS ADD
*Cb_Dem_thap® P_TRIG Int
{ | K Q EN  ENO
102 WMW102 WIWI02
WA2 0 Tag_4 *Dem_CB_Thap" — IN1 OUT — "Dem_CB_Thap"
*M_CB_Thap" T IN2
11
LI
Network 5: btcao chay
Cor
%DB2
*IEC_Timer_0_
DB_1"
W12 _wemoe TOF W0 6
*Q_Auto_Sevor" De ml—caica ° Time *Q_Auto_BT2"
] T { \
1 Jint | — - 1}
2 T82.55 — PT ET $
P_TRIG MOVE
LK Q EN ENQ ——t
%20 2 N W00
Tag 6 OUT! — "Dem_CB_Cao"
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¥  Network 6: btthap chay

I

W0 4 WMW102
*Q_Auto_BT1" “Dem_CB_Thap®
11 |==]

1T Jint |

P_TRIG

W20 .1
*Tag_5"

¥  Network 7: déng géi san phdm

CLK Q

%83
*IEC_Timer_0_
DB_2*

Time

GVHD: Ths. Luu Hoang

WM1.0
"Q_Auto_BT3"
] v
\ ’ v
MOVE
EN ENQ —
IN WIW102

oun *Dem_CB_Thap"

1.6 0
*cb_donggoi® “servo_bangkeo®
Kl [ )
| L ) A} I
FC_Manual
*  Network 1: DK Blng tdi 1
W0 .6 0.3
*I_Béng_Tai_1" *Q_Manual_BT1"
] 1 I 1 "
1T LI ’
W13
"M_BT1"
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WO .7 M0 .5
*|_Bing_Tai_2" *Q_Manual_BT2"
11 [\
| . | | 1 o
1.4
*M_BT2"
]l 1
1T
¥  Network 3: DKBéngtai3
W1.0 WM .7
*|_Bang_Tai_3" *Q_Manual_BT3"
1 1 [
10 \
WM1.5
“M_BT3"
| 1
10
¥  Network 4: BKSevor
Comment
%M1
1.1 "Q_Manual_
"I_Sevor” Sevor”
1 1 [
11 { }—
W16
*M_Sevor®
] |
11
FC_Output
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¥  Network 1: Bangtail

%MO0 3 Q0.0 %Q0 2
*Q_Manual_BT1" *Dén_Manual” *Q_Bang_Tai_1"

fo, Il ] | " (.
I 11 | S |

MO0 4 %R0 1 Q1.0
*Q_Auto_BT1" “Dén_Auto" "Q_bt1*
11 11 I 3
L | LI | A I

¥  Network 2: Bangtai2

WMo 5 %Q0.0 %Q0 .3
*Q_Manual_BT2* *Dén_Manual® *Q_Bang_Tai_2"
1 1 1 1 [ .
11 1T O Y
MO .6 9%Q0 1
*Q_Auto_BT2" *Dén_Auto”
] L ] 1
1 1| 1 1|

*  Network 3: Bingtai3

UM0.7 %00.0 %00 .4
*Q_Manual_BT3" *Dén_Manual® *Q_Béng_Tai_3"
]l L ] | I 1 M
1T 11 LI 1
W10 %00.1
"Q_Auto_BT3" "Bén_Autc”
I 1 | 1
| | | I |
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*  Network 4: Sevor

1.
*Q_Manual_ %000 %005
Sevor *Dén_Manual® *Q_Servo®
1 1 ] 1 I 1 "
1T 11 L '
W12 %001 %06
*Q_Auto_Sevor” "Deén_Auto” *Q_BT Sevor"
1 L ] 1 I 1 "
11 10 L .

3.5. Mb phéng bang phin mém WinCC
Hudng dan tao phan Runtime WinCC bang Tia Portal:

B1: B¢ tao phan mo phong bang WinCC chung ta vao Add news device
chon PC systems

Totally Integrated Automation
A PORTAL

Devices | Optons

ssel G|

v Find and replace

» @ RC_1[CPUI2I2CA
v [ PCSystem_1 [SIMAT.
Y Device configuration = WinCC RT Advanced
%/ Online & diagnostics

S O]

= v [ HMLRT_1 [WinCC._. Article no. 6AV2 104-Droomox
Version: 15.1.00

Dezcription:

Runtime sofwere for PC-based visualization
(requires WInCC Runtime Advanced)

= e

B2: Bang sé& hién 1én céc thiét bj cho ta dung dé két ndi va mo phong, ta
chon M6 phong trén may bang cach chon SIMATIC HMI application va

chon WIinCC RT Advanced
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v [_[. PC systems

» Q) PC general
'@ Industrial PCs
Ll SIMATIC 57 Open Controller
'l SIMATIC 57 Embedded Controller
‘1 SINUMERIK operator components
Cm SIMATIC Controller Application
% SIMATIC HMI application

‘MnCC RT Advanced;

» [8 User applications

{4 v v v v w

B3: P¢é tao man hinh v& cac ddi tugng can mé phong ta chon PC
System_1 sau d6 chon HMI_RT 1

ojectiphan_loai_Flle_chay\1_File_chay_Tia_V15.1\PLSP_S71200WLSP_S71200

DA Siemens - D:\Tia al\Pr.
Totally Integrated Automation
PORTAL

Options

syse) gl

v | Find and replace

Sweran T

evice
gh Devices & networks

» (9 PLC_1 [CPUI212CA.
~ [ PCSystem_1 [SIMAT..

Y Device configuration

% Online & diagnostics

= v 4 HMI_RT_1 [WincC._

v Languages & resources

QProperties | Info &% Diagnostics |

B4: Chon Screens + Add new screen. Khi d6 man hinh s& hién thi phan
screen s& hién khi ta bat runtime, va day 13 noi chiing ta thém cac thiét bi

mo phong theo mong muén.
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14 Siemens - D:\TiaPortalProjectiphan_loaivi_File_chay\1_File_chay_Tia_V15.1\PLSP_S71200WLSP_S71200

Project Edit View inzen Online Options Tools Window Help Totally Integrated Automation

_ 3 M swepojet &

» (@ PLC_1 [CPU1212CA
v [ PCSystem_1 [SIMAT.
Y Device configuration
%/ Oniine & diagnostics
= v [ HMLRT1 [WinCC..
Y Device configur

[ screen_)
» ) Screen manage
» g HMage
%4 Connections
HM alarms

cnpt

5| Scheduled tasks
) cycles
» (=) Reports
£4i Textand graphi
i User administra
= » [ Local modules

» it Ungrouped devices

» s Common data

X O s 5 EE R R ¥ coonine F oo RhBE xSl i PORTAL

Options
R L ¥ 3 [verkdefoultvalud >

] v Basic objects

\do@H A

x0qj001 %]

TuonewIIY 2

(= | v Elements
0R ) oy Lb
Bl N
By = &

r .
ey
—
Fa
noreT

SuorpnIsul ]

v Controls

TASEL i)

e O

< m 3| [100% -

<

> Q Properties "4 info & | % Diagnostics

>  Details view

Y o9 4 @ © o

T Siemens - D:\TiaPortal\Projectiphan Flle_chay\1_File_chay_Tia_V15.1\PLSP_571200WLSP_S71200

Project Edit View Insent Online Options Tools Window Help Totally Integrated Automation

3 Y [ saveproject 5

Devices

w device
s Devices & networks
» (@ PLC_ 1 [cPU212CA
w [ PCSystem_1 [SIMAT.
Y Device configuration
4/ Oniine & diag

X ©s = 50 E H R Y Gooniine ¥ oo hRE x # PORTAL

PLSP_S71200 » PCSystem_1 [SIMATIC PC station] » HMI_RT_1 [WinCC RT Advanced] » Screens » Man_Hinh_Chinh

Options o

R L ¥ T [Derk debauitvoludw g

|+ Basic objects g
Tdo@HA

¥

ey z

3

g

g

H

v Elements S

o o us ) g Al

: BE Ly 5 s H

& /T

suorpnnsu|

o
{PoF | o
o ]
£
= 3
» it Ungrouped devices »
» &g Security settings 3
b e | = C - |
< > G Properties  |*Info )| % Diagnostics | 2 | My Controls
> | Details view >  Graphics

@ @ 28°C C6 may rai réc

B6: Gan Tags vao cac doi tuong dé hién thi va diéu khién. Ta bam vao dbi
tugng, chon properties sau d6 vao phan General dé kéo cac Tags va gan
vao ddi tuong.
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Project Edit View inzen Online Options Tools Window Help

__-;jH,

Devices

4 OUTPUT (8]
% SO_NGUYEN [5]
G TRUNGGIAN [11]
» (g rcdats g
» 53 Wetch and force ta
» [ig Online backups
» [ Taces
» [ Device proxy dota
5§ Program info
&) PLC slarm text fiste
» [ Local modules
v [ PCSystem_1 [SIMAT..
BY Device configuration
%] Online & diagnostics
=~ ' HMLRT_1 [WinCC.
Y Device configur
¥ Runtime settings
~ [ screens

e

£ Man_Hinh_
» @) Screen manage
» G HMg:
%2, Conne:
HM ok
) Recipes
W istorical data

X

= X s (s

3 B B R Y coonine ¥ -

AR x

I SAN PHAM THEO CHIEU CAO

G Properties | "y Info_iJ | % Diagnostics

Properties | Animations
¥ propenypages {2 B3 E
Nome

Graphic ON

Header

Label tex

Mode

Process value

Tesxt OFF

TextON

Value status ON

T

Al Jad

Stanc value Dynemizstion
]
CHE DO VAN HANH
Switch
[Mooae
8ANG TAY
T OONG

4 Portal view

a °o 0

[] Man_Hinh_C

Totally Integrated Automation
e PORTAL
Options |
N L 2 T ook deut voludl 1|8
~]'~ Basic objects H
ST ;

/N bdo@H Al
vy z
3

H

g

v Elements =
2 3 ©Om =]
e = ws L 93 I S
TR RO |
5

H

H

8

s

5

v  Controls

_! LiJ

HseL Q)

e O

H% vt
@ @ 28°C C6 may rdiréc

B7: Tao Event khi tac dong vao dbi tuong.

Ta chon phan Event, chon cac

su kién theo y minh. VD: Khi bdm vao ddi tugng sé bat ché do Mode, ta
chon Switch ON ->SetBit->kéo va tha tag Mode vao.

V15.1\PLSP_S71200WLSP_571200

Project Edit View I

I W sepriect & X W T X D2 (8

Devices

4 OUTPUT (8]

% SO_NGUYEN [5]

g TRUNGGIAN [11]
» (@ PLC dats types
and force s

» 53t wae
& Online backups

% Traces

Device proxy data
24 Program info
&) PLC alarm text fists
» [ Local modules
[ PCSystem_1 [SIMAT..
Y Device configur
% Online & diagnostics
= v [ HMLRT_1 [WinCC.
Y Device configur
¥ Auntime settings

» [§) Screen mansge
» g HMags

&b Recipe:

W Historica! data

fahoma al] (1w

it Online Options Tools Window Help
5 06 B @ ¥ Gooniine ¥
PLSP_S71200 » PC-System_1 [SIMATIC PC station] » HMI_RT_1 [WinCC RT Advanced] » Screens » Man_Hinh_Chinh

Totally Integrated Automation
i PORTAL

T Derk default valud »

x0qio0) )|

T4do@ M A

SuoneY %]

e

= L

i B

H

g

8

,,,,, H
v | Controls il

Q Properties  |%ia Info 1| % Diagnostics

Properties | Animations ] Events. [ Texts
2T BE X

Change

L | v Setdit

2! switch OFF b Tag Onputioutput)
Activate P <Add function>
Deactivate 4

<

4 Portal view

M_Mode

)

)
For | -
— W

H

a
> | My Controls

>  Graphics

B[+ rrojecrr

m o M

@ @ 29°C Comay i ri

B8: Tao bién doi hién thi cho d6i tuong, ta chon Animation sau d6 chon
cac loai chuyén d6i hién thi theo y mudn. VD: dé thay d6i mau sic cia
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bang tai, ta chon Display-> Appearance -> kéo tag Q_BT vao ->sau d6
chon mau hién thi.

Project Edit View Insemt Online Options Tools Window Help Totally Integrated Automation
§ B s S X x e 3 EERGR Y coonine J o [ w PORTAL
PLSP_S71200 » PC-System_1 [SIMATIC PC station] » HMI_RT_1 [WinCC RT Advanced] » Sc s » Man_Hinh_Chinh - X

B sl D

x0qj001 3|

Fr2 @

4 OUTPUT8] 4 -

% SO_NGUYEN [5) /S A M@ O M AL
G TRUNGGIAN [11] <
& PLC dota type: AA| 2
Watch and force ta 3
:

»
[

» [ Online backups
» [ Traces

»

s Device prowy dota

5§ Program info T

&) PLC alarm textfists T

U o i|S

» @ Locaimodules | |- 2 E

v (@ Posytem 1 [siMAT. = f
BY Device configuration -

4/ Online & diagnostics o

= v [ HMRT_1 [WinCC. i
BY Device configur g

¥ Runtime setting: :

H

@«

~ [ Screens
W Add newscr. = -
£ Wan_Hinh_ [ Q Properties | %i4info 1| % Diagnostics | =
» [§) Screen manage. Properties Animations | Events | Texts =
» L WM tags = 2
%2, Connections Appearance
HA alarmsz Overview
- T. T
& Recipes ) €@ 7ag connections 29 ype =
Ml Historical data " Name: | Q_BT (@ Range 4
3
Address O Muttiple bits = 3
’ = 2
Range o Background color  Foreground color - Flashing
' -l 152.192.. [FIEM0.255.0 [l =]
O M 0.255.0 sl > My Controls

W 29°C C6 may rai réc

hay_Tia_V15.1\PLSP_S71200WLSP_S71200
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
3y sovepoject 3 X 18 = X W2 s 5 M E B R Y coonline Jcooiiine Jp R ¥ “ PORTAL

P Start Runtime on the PC

Devices

. S A N | Lie0m A

x0q001 )|

B Add new device
b Devices & networks
» (@ PLC_1 [CPU1212CA.
System_1 [SIMAT.
Y Device configuration
%/ Online & diagnostics
= v A MMURT) [WincC.
Y Device configur
Y Runtime settings

SuoneY %]

WN0RET T

~ () sereens
W Add new scr.
] Man_Hinh,_

T

Suorpnnu B

v Controls
A E NS
LY =
[Poe | -
i
= » _Q Local module: g
» I Ungrouped devices E
» 5@ Security settings 3
» (4§ Common data
»
- v
- | 4 Properties  |*iinfo | %l Diagnostics | > My Controls

> | Details view Geoeral ol Cooec afepnces 1 Como
C_

4 Portal view
1025 PM

a o »® @  #» 28°C C6 may rai rac ] 3 ) NG,

B10: Nap code va kiém tra két qua
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- : B R e
¥ Goonine ¥ Gacttive o 8 B 3| ) () [=escn o proece |t Tetaky e FORTAL
i o n
i 0 I " o . 5
& EE] Au‘f!‘LEEl@Saﬂaﬂ:("‘odﬂotl'u\ﬁﬂ & T EY [ :15;
: ; = | lFaverites  |§
v ] PSP_S71200 Al Q Name.
& 490 new device [\ @~ et » SE=————————————————————————————————— | v Basic instructions : H
o Devices & networks ':-Mm ] | Description
~ (@ PC_1[CPUI212CA. b i -0 i ] al : A
B Device confguration | | o perwoncs: | SUE (1 Terget Message Action - | » £5J Bitlogic operations ==
% Oniine & diagnostics > 4 @ - Readyfor loading. Load LC_1" A > (@ Timer operations
v 5 Program blocks L | sy » (3§ Counter operations.
I Add new block I Q ng » 4] Comparator operations
L S weinfosi] ] “Uhder ‘[ p— T L N %
& FC_AUTO_MOD... il onfig Delete data in Dewnload to device
B FC_MANUAL M. “\‘ | ¥ Extended instructions — g_
& FCOUTPUTIFCS] s B Q@ » sotare Download software to device Consistent download = [Neme o TDescription
B FC_SIMULATO.. B i " » [ Date and time-ofday >
» ' System blocks " Q@ to device » [} tring + Char sl
» @ Technology objects | » ] Distributed 10
» [ Extemal source fles ‘[ _|» . prorienersy §,
» @ PCtags | = » r_‘]wpﬂ
» (g PLCdata types il e AR v
» 53 watch and force ta_. bl - 3 L] >
» 0§ Online backups 5""(%0 <] W Bl v T
» G Taces D) 1.0 shows| = ) Neme
» [ Device prowy data i === » [ Counting
5} Program info Sl » ] PID Control
) PLCalarm text lists 0 - not Finsh  losd Cancel » ] Motion Control
» (@ Local modules @ -~ rogem - -
'Cnm‘::n_ (i) No block was compiled. All blocks are up-todate.
i e uration - 0 o
K Onke dagroiid o Compiling finizhed (errors: 0; wamings: 0)
'3 HMLRT Y [Wince.
Y Device configur. - = 5 5
< A 2 > Communication
> | Details view >
& Main (081)
g © -

HE THONG PHAN LOAI SAN PHAM THEQ

3ANG TAY

OFF | RESET
‘\

M”’

ocooooooooo >ooocoooooaooaoooooo' 10000 000000 0(00GTTIC 00000000
OFF o=
-
J
000000 oocoooooooo‘( 0000

OFF

i A A A A -

vl
000000000000000(000000000000000010000000000000000000 .60
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Két qua sau khi start runtime

HE THONG PHAN LOAI SAN PHAM THEQ

TU BONG

ON

&

C»OOOOC'C'OOC'E 1000 a‘ 00000000000 00007000C 000000 DCOOO §iaCeQ0aao.
CAOTHAP —
OFF o
OOOOOOOOOOC)OOD 100000

1)
0
OFF 0000
00

dl
QOQQQOOQOQOQQOQ QQQQQQCQQQQOQ“Q) OQOOOOQ QQCQ 0000030

[]
OFF

3.6. Huéng din mé phéng 3D biang phin mém Factory 10
Tong quan vé phan mém Factory 10

Factory I/0 13 mot phan mém thiét ké va mé phong truc quan cc hé
thong diéu khién tu dong hoa theo cch truc quan nhat. Phan mém c6 thé
giao tiép gan nhu v6i moi PLC. Vi bo thu vién phong phii, phan mém
Factory IO mé phong dugc cac hé thdng, d6i twong thong dung trong hé
théng tu dong hoa dudi dang 3D.

Factory I/O duoc thiét ké san 20 mé hinh dya theo cac ing dung
cong nghiép phd bién. Ngoai ra, cac ta cé thé st dung cac ddi tuong duoc
cung cap sin trong thu vién Factory IO dé thiét ké cac day chuyén, hé
thdng theo cach riéng ctia minh.
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< Open Scene

My Soanes

Soenes

Sau khi da thiét ké xong hé théng, Factory 10 s& két ndi véi cac bo
diéu khién PLC thong qua cac driver két ndi duoc cung cip san. Diéu kha
hay 1a khong nhimng két ndi véi thiét bi that, factory 10 con cho phép
chung ta két ndi v6i bd méd phong PLC Sim cua Siemens.

Phan mém hd tro hau hét cac trinh diéu khién bang PLC tir 200 dén
1500 gitp ngudi dung c6 sy da dang vé lua chon.

Pé két ndi va diéu khién mo phong 3D PLC s7-300 cua Factory 10
bang phan mém Tia Portal ta can lam cac budc sau:

B1: Khoi dong phan mém Factory IO tir man chinh.

Factory 1O

B2: Khi man hinh hién thi hién 1én, ta c¢6 thé chon cac canh co san tur
hé théng béng cach chon Scenes hoac tao méi béng cach chon New.
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Getting Started Manual Scenes

tory guide that wak

What's New

Showthiawindowstatartup, | @ ; =
Allen-Bradley Schneider Siemens CODESYS

a o O m Y o 4 @ © 6

B3: Sau khi chon New, chung ta cé thé lua chon cac d6i tuong theo
yéu cau dit ra dé diéu khién.

@ factory 10

B4: Chon d6i twong phu hop va thém cac diém xuat hién san pham

tac dong cho mo6 phong.
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@ factory 10 - o X

B5: Hoan thién mo hinh mé phong theo yéu cau.

@ ractory 10 - =] X
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@ Factory 10 = o x

B6: Chon PLC mé phong bang cach chon File sau d6 nhan Drivers.

4 Factory 10 = @ ¥

Chon Configuration va ya chon thiét bi twong Gmg véi lap trinh.
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4 Factory 10 = =] X

CONFIGURATION

Advantech USB 4704 & USB 4750
radiey Logix5000 [ 57300
Allon-Bradloy MicroB00

Allen-Bradiey Microl ogix

Numerical Data Type

Alln-Bradlay SLC 5/05

Modbus TCP/IP Client
Modbus TCP/IP Server

OPC Clent DA/UA

@ & 28°C Comay rdiric

B7: Gan cac Tags theo vi tri di€u khién va kiém tra két n6i khi c6 tich
xanh 1a da co6 thé diéu khién duoc.

© factory 10 - @ x

DRIVER [

SENSORS

@ & 28°C Comay rai réc

Phin mém sau khi hoan thanh
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4 Factory 10 - a x

> | ® fe <

Két qua chay mé phéng 3D

4 Factory 10 - o x

Bang viéc sir dung phan mém nay gitip chiing ta ¢6 cai nhin truc quan
hon khi ti€p xtic véi h¢ thong tu dong ngoai thuc té cling nhu gitp hoc
vién c6 nhi€u cdm hing va tich cuc hon trong viéc tuong tac véi cac phan

mém diéu khién ty dong.
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CHUONG 4: KET LUAN PANH GIA VA HUONG PHAT TRIEN
4.1. Panh gia két qua
Bang viéc nghién ctru nhiéu loai hé théng dong goi voi céc tai lidu
truc tuyén, gido 4n va nhiéu tai liéu van ban, ching em da tim hiéu duoc
nhiéu hon phan nao vé cong dung cia

- B6 diéu khién lap trinh PLC S7-1200.
- Quy trinh céng nghé bang chuyén phan loai san pham.
- Lap trinh Tia portal va sir dung cac phan mém hd tro.

Va két hop v6i viéc nghién ciru mé hinh mé phong chiing em da
dugc quan sat qua trinh hoat dong cua hé théng tor d6 ching em mong
mudn truyén dat thanh qua nghién ctru ciia nhém nham cé thém nhiéu
dong gop tir nhitng nguoi ¢6 kinh nghiém hon dé cai thién va nim viing
kién thtrc ctia ban than.

4.2. Uu diém va nhuwoc diém ciia dé tai

Uu diém:

- Hé thong don gian, dé thuc hién, pht hop véi nhiéu loai san pham.

- Dé theo dai trinh lam viéc cta hé théng.

Nhwoc diém:

- Hé thong con kha thé so, can nhiéu cong doan bo sung cling nhur
con nhiéu khong gian phat trién.

- Hé théng tu 1am nén con nhiéu thiéu sot & khau tinh toan cac quy
trinh hoat dong khién mo hinh van hanh chua dugc tron tru.

- Do tinh hinh bét ti¢n ctia viéc thyc hién md hinh thyc té khién viée
nghién ctru dé tai chua dugc tron ven.

4.3. Huéng phat trién caa dé tai

Bo6 sung thém cac cong doan phu nham gidm t61 da viéc can phai su
dung strc nguoi.

Tang thém mot vai h¢ thong phu vi¢c di chuyén va van chuyén san
pham tot hon.
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Tang thém kha ning tai trong tdi da khi thuc hién mé hinh thyc té cling
nhu sy linh hoat trong khi xtr Iy cong viéc.
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TAI LIEU THAM KHAO
1 S7-300 getting started

Siemen 2 Siemens S7-300 Manual

Siemens 3 S7-300 easy book

Siemens Catalog S7-1200

Siemens 5 Két n6i PLC S7-300 v&i OPC Server
Siemens 6 Brochure S7-300 Controller

Siemens 7 So Sanh S7-200 va S7-300

Phan mém chuyén doi S7-200 sang S7-300
Siemens Pdf 9 S7-300 programming startup
Siemens Pdf 10 S7-300 Function Blocks
Siemens Pdf 11 S7-300 Counter and Timer
Siemens Pdf 12 S7-300 Diagnostics

Siemens Pdf 13 S7-300 Analog Vale Processing
Siemens Pdf 14 S7-300 Closed loop control
Siemens Pdf 15 S7-300 Networking

Siemens Pdf 16 S7-300 Human machine interface (WinCC basic)
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