LOI MO DAU

Hién nay trong céng nghiép hién dai hod dat nuéc, yéu cau tng dung tu
dong hoa ngdy cang cao vao trong doi sdng sinh hoat, san xuat (yéu cau diéu
khién tu dong, linh hoat, tién loi, gon nhe...). Mit khac nho cdng nghé théng
tin, céng nghé dién tir da phat trién nhanh chéng lam xuét hién mot loai thiét
bi diéu khién kha trinh PLC.

Dé thyc hién cong viéc mot cach khoa hoc nham dat duoc sb lugng san
pham 16n, nhanh ma lai tién lgi vé kinh té. Cac Cong ty, xi nghiép san xuét
thuong si dung cong nghé lap trinh PLC sir dung cac loai phan mém tu dong.
Day chuyén san xuat ty dong PLC giam st lao dong cua céng nhan ma san
Xuat lai dat hiéu qua cao dap tng kip thoi cho doi sdng x& hoi. Qua bai tap
ctia d6 an mdn hoc toi s& gisi thiéu vé lap trinh PLC va ang dung n6 vao san
xuat phan loai san pham theo chiéu cao.

Trén day 12 “mé hinh diéu khién phan loai san pham theo chiéu cao ” do
Thac si Nguyén Trong Thang huéng dan da thyc hién.
Dé tai gdm nhitng noi dung sau:

Chuong 1: So lugc vé hé théng phan loai san pham theo kich thuéc.

Chuong 2: Téng quan vé bo diéu khién PLC S7 — 200.

Chuong 3: Thiét ké xay dung mé hinh.

Trong qua trinh thuc hién chuong trinh con gap nhiéu kho khin dé 1a
tai liéu tham khao cho van dé nay dang rét it,va han hep, no lién quan dén
nhiéu van dé nhu phan co trong day chuyén. Mac du rat c6 gang nhung kha
nang, thoi gian ¢6 han va kinh nghiém chua nhiéu nén khéng thé tranh khoi
nhitng sai sot rit mong sy dong gop ¥ kién bd sung cua cac thy co gido dé do

an nay duoc hoan thién hon.



CHUONG 1.

SO LUQC VE HE THONG PHAN LOAI SAN PHAM
THEO KiCH THUOC.

1.1. PAT VAN PE.

Ngay nay clng véi su phét trién cua cac nganh khoa hoc k¥ thuat, ky
thuat dién tir ma trong d6 diéu khién tu dong dong vai tro hét sic quan trong
trong moi linh vuc khoa hoc k¥ thuat, quan Ii, céng nghiép tu dong hoa, cung
cap thong tin.... do d6 chung ta phai nam bat va van dung né6 mét céach co
hiéu qua nham gop phan vao sy phat trién nén khoa hoc ky thuat thé gigi néi
chung va trong su phat trién ki thuat diéu khién ty dong noi riéng. Xuat phét
tir nhitng dot di thyc tap tot nghiép tai nha may, cac khu cong nghiép va tham
quan céac doanh nghiép san xuat, ching em da duoc thay nhiéu khau duoc tu
dong hoa trong qua trinh san xuat. Mot trong nhiing khau ty dong trong day
chuyén san xuit tu dong hoa d6 1a sé luong san pham san xuit ra duoc cac
bang tai van chuyén va st dung hé théng nang gap phan loai san pham. Tuy
nhién dbi véi nhitng doanh nghiép vira va nhoé thi viéc ty dong hoa hoan toan
chua duoc ap dung trong nhitng khau phan loai, déng bao bi ma van con st
dung nhan cong, chinh vi vay nhiéu khi cho ra ning suét thap chua dat hiéu
qua. Tir nhitng diéu da dugc nhin thay trong thuc té cudc song va nhiing kién
thic ma em dd hoc dugc ¢ truong mudn tao ra hiéu suit lao dong Ién gap
nhiéu lan, dong thoi van dam bao duogc do chinh xac cao vé kich thuéc. Nén
em di quyét dinh thiét ké va thi cong mot md hinh sir dung bang chuyén dé
phan loai san pham vi nd rat gan giii voi thyc té, vi trong thuc té c6 nhiéu san
pham duoc san xuat ra doi hoi phai cé kich thude tuong ddi chinh xac va né
that sy rat c6 y nghia ddi voi ching em, gép phan lam cho x& hoi ngay cang

phat trién manh hon, dé xtng tam véi su phét trién caa thé gioi.



1.2. CAC BANG CHUYEN PHAN LOAI SAN PHAM HIEN NAY.
1.2.1. C4c loai bang tai si dung hién nay.
1.2.1.1. Gié1i thiéu chung.

Bing tai thuong dugc dung dé di chuyén cac vat liéu don gian va vat liéu
roi theo phuwong ngang va phuong nghiéng. Trong cic diy chuyén san xuit,
cac thiét bi nay duoc sir dung rong rdi nhu nhitng phuong tién dé van chuyén
cac co cAu nhe, trong cac xuéng luyén kim dung dé van chuyén quing, than
da, cac loai xi 10 trén cac tram thay dién thi dng van chuyén nhién liéu.

Trén cac kho bai thi dung dé van chuyeén céc loai hang buu kién, vat liéu
hat hoic 1 s6 san pham khac. Trong 1 s6 nganh cong nghiép nhe, cong nghiép
thuc pham, hoa chat thi ding dé van chuyén cac san pham da hoan thanh va
chua hoan thanh giita cac cong doan, cac phan xuodng, dong thoi ciing ding
dé loai bo cac san pham khong dung dugc.
1.2.1.2. Uu diém ciia bing tai.

- Cau tao don gian, bén, c6 kha ning van chuyén roi va don chiéc theo
cac huéng nam ngang, nam nghiéng hoic két hop gitta nam ngang véi nam
nghiéng.

- Vén dau tu khong 16n 1am, 6 thé tu dong duoc, van hanh don gian, bao
dudng dé dang, 1am viéc tin cdy, nang suit cao va tiéu hao ning lwong so véi

may van chuyén khac khong Ion lam.



1.2.1.3. Céu tao chung ciia bing tai.
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Hinh 1.1: Cau tao chung bang chuyén.
B6 phan kéo cling cac yéu td 1am viéc truc tiép mang vat.
Tram dan dong, truyén chuyén dong cho bo phan kéo.

B phan cing, tao va gitr luc cang can thiét cho bo phan kéo.

> w e

Hé théng d& (con lan, gia d...) 1am phan trugt cho bo phan kéo va
cac yéu tb lam viéc.

1.2.1.4. Cac loai bang tai trén thi trweong hién nay.

Khi thiét ké hé thong bang tai van chuyén san pham dén vi tri phan loai co thé
lya chon mét sé loai bing tai sau:

Bang 1.1: Danh s&ch cac loai bang tai.

Loai bang tai Tai trong Pham vi tng dung

Bing tai day dai <50kg |Van chuyén ting chi tiét gitra cac
nguyén cdng hoic van chuyén thing

chua trong gia cong co va lap rap.

Bing tai 14 25 + 125 kg | Van chuyén chi tiét trén vé tinh trong

gia cdng chuan bi phoi va trong lap rap

Bing tai thanh day | 50 + 250 kg | VVan chuyén céc chi tiét 16n giita cac
bo phan trén khoang cach >50m.

Biang tai con lan | 30 + 500 kg | Van chuyén chi tiét trén c4c vé tinh giira

cac nguyén cong véi khoang cach <50m.




Cac loai bang tai xich, bang tai con lan ¢6 wu diém 1a d6 6n dinh cao khi
van chuyén.Tuy nhién chiing doi hoi két cdu co khi phuc tap, doi hoi d6 chinh
x4c cao, gia thanh kh4 dat.

- Bang tai dang cao: sir dung dé thu don phoi vun. ning suit cua bang tai
loai ndy c6 thé dat 1,5 tin/h va tdc do chuyén dong 1a 0,2m/s. Chiéu dai cua
bang tai 1a khdng han ché trong pham vi kéo 1a 10kN.

- Bang tai x0an vit : ¢6 2 kiéu cau tao :

+ Bang tai 1 budng xodn: Bang tai 1 budng xoin duge dung dé thu don
phoi vun. Ning suét bing tai loai nay dat 4 tin/h véi chiéu dai 80cm.

+ Bang tai 2 budng xoan: c6 2 budng xoan song song véi nhau, 1 c6
chiéu xoan phai, 1 ¢ chiéu xoan trai. Chuyén dong xoay vao nhau cua cac
budng xodn dugc thuc hién nho 1 tde do phan phéi chuyén dong.

Ca 2 loai bang tai budng xoan déu duoc dat dudi mang bang thép hoac

bang xi mang.
1.2.2 Cé&c loai bing chuyén phan loai san 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 sicc nguoi, ¢6ng Vviéc nay doi hoi sy tap trung
cao va c6 tinh Iap lai, nén cac cong nhan khé dam bao duogc su chinh xac
trong cong viéc. Chua ké dén c6 nhiing phan loai dya trén céc chi tiét ki thuat
rat nhé ma mét thuong kho cé thé nhan ra. Piéu d6 s& anh huong tryc tiép téi
chat luong san pham va uy tin cia nha san xuat. Vi vay, hé thong tu dong
nhan dang va phan loai san pham ra doi 1a mot sy phat trién tat yéu nham dap

tng nhu cau cap bach nay.

TOy vao mac do phic tap trong yéu cau phan loai, cac hé thong phan
loai tu dong cbé nhitng quy mé I6n, nho khac nhau. Tuy nhién c6 mét dac
diém chung la chi phi cho cac hé thdng nay khé 16n, dic biét d6i voi diéu kién

cua Viét Nam. Vi vay hién nay da s6 cac hé théng phan loai tu dong da phan



méi chi duoc &p dung trong cac hé théng co yéu cau phan loai phic tap, con
mot luong rat 16n cac doanh nghiép Viét Nam van sir dung truc tiép stc huc
con ngudi dé 1am viéc. Bén canh cac bang chuyén dé van chuyén san pham
thi mot y8u cau cao hon dwgc dit ra d6 1a phai ¢d hé théng phan loai san
pham. Con rat nhiéu dang phan loai san pham tuy theo yéu cau cua nha san
Xuat nhu: Phan loai san pham theo kich thuéc, Phan loai san pham theo mau
sac, Phan loai san pham theo khéi lugng, Phan loai san pham theo ma vach,
Phan loai san pham theo hinh anh v.v... Vi ¢6 nhiéu phuong phap phén loai
khac nhau nén cé nhiéu thuat toan, hudéng giai quyét khac nhau cho ting san
pham, ddng thai cac thuat todn nay c6 thé dan xen, hd tro 13n nhau. Vi du nhu
mudn phan loai vai thi can phan loai vé kich thudc va mau sac, vé nudc udng
(nhu bia, nudc ngot) can phan loai theo chiéu cao, khdi lugng, phan loai xe

theo chiéu dai, khdi lugng, phan loai gach granite theo hinh anh v.v...

Phan loai san pham to nho st dung cam bién quang: san pham chay
trén bang chuyén ngang qua cam bién quang thir 1 nhung chwa kich cam bién
thir 2 thi duoc phan loai vat thap nhat, khi san pham qua 2 cam bién dong thoi

thi duoc phan loai vat cao nhat.

Phan loai san pham dya vao mau sic cua san pham: sir dung nhiing
cam bién phan loai mau sic s& duoc dit trén bang chuyén, khi san pham di
ngang qua néu cam bién ndo nhan biét dc san pham thudc mau nao s& duoc
ctra phan loai ty dong mo dé san pham d6 dwoc phan loai dung. Phat hién
mau sac bang cach sir dung céac yéu to 1a ty I& phan chiéu caa mot mau chinh
(vi du nhu do, xanh 14 cay hoac xanh troi) dugc phan xa béi cdc mau khac
nhau theo cac thudc tinh mau caa déi tuong. Bang cach sir dung céng nghé
loc phan cuc da 16p goi 1a FAO (gdc quang tu do), cam bién E3MC phét ra
mau do, xanh la cady va mau xanh sang trén mét truc quang hoc don. E3MC sé

thu &nh séang phan chiéu cua cac dbi tuong thdng qua cac cam bién nhan va xur



ly ty 1& cac mau xanh 14 cdy, d6, xanh lam cua anh sang dé phan biét mau sic
cua vat can cam nhan.

Phan loai san pham dung webcam: st dung 1 camera chup lai san pham
khi chay qua va dua anh vé so sanh vai anh géc. Néu gidng thi cho san pham
di qua, con néu khong thi loai san pham do.

Nhan thay thuc tién do, nay trong luan vin nay, em s& lam mot mé hinh
rat nho nhung c6 chirc nang gan nhu twong ty ngoai thuc té. Po 1a: tao ra mot
day chuyén bang tai ¢é van chuyén san pham, phan loai san pham theo kich
thudc da duogce dat truoc.

1.3 GIOI THIEU BANG TAI DUNG TRONG MO HINH.

Do bang tai ding trong hé thong l1am nhiém vu van chuyén san pham
nén trong mo hinh d6 an da Iya chon loai biang tai day dai ¢¢ mé phong cho
hé théng day chuyén trong nha may véi nhiing 1y do sau day:

- Tai trong bang tai khéng qua lon.

- Két ciu co khi khong qué phuc tap.
- D& dang thiét ké ché tao.

- C6 thé da dang hiéu chinh bang tai.

Tuy nhién loai bang tai ndy cling ¢6 1 vai nhuge diém nhu do chinh xéac
khi van chuyén khong cao, doi luc bang tai hoat dong khdng on dinh do nhiéu
yéu té: nhiét d6 moi trudng anh huong téi con lan, do ma sat cua day dai

giam qua thoi gian...
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Hinh 1.2: Bang chuyén trén ban vé 1.
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Hinh 1.3: Bing chuyén trén ban vé 2.



Hinh1.4: Bing chuyén thyc té.



CHUONG 2.
TONG QUAN VE BO PIEU KHIEN PLC S7-200.

2.1. SO LUQC VE SU PHAT TRIEN.

Thiét bi diéu khién lap trinh du tién (programmable controller) da
duoc thiét ké 1an dau tién cho ra doi naim 1968 (Cong ty General Moto -
M¥). Tuy nhién, hé théng nay con kha don gian va coéng kénh, nguoi ding
gap nhiéu kho khin trong viéc van hanh hé thdng. Vi vay cac nha thiét ké
ting budc cai tién hé théng don gian, gon nhe, d& van hanh, nhung viéc lap
trinh cho hé thong con gap nhiéu kho khan, lGc nay khdng cé céc thiét bi lap
trinh ngoai vi hd tro cho cdng viéc 1ap trinh.

Pé don gian hda viéc 1ap trinh, hé théng diéu khién 1ap trinh cam tay
(programmable controller handle) du tién dugc ra doi nam 1969. Piéu nay
d3 tao ra mot su phat trién that su cho ki thuat diéu khién Iap trinh. Trong giai
doan nay cac hé théng diéu khién 1ap trinh (PLC) chi don gian nham thay thé hé
thdng Relay va day ndi trong hé théng co dién. Qua qué trinh van hanh, cac nha
thiét ké da timg budc tao ra duoc mét tiéu chuan méi cho hé thng, tiéu chuan
d6 1a : Dang 1ap trinh dung gian do hinh thang (The diagroom format). Trong
nhitng nim dau tién cta thap nién 1970, nhiing hé théng PLC con c6 thém kha
nang van hanh véi nhiing thuat toan hd tro (arithmetic), “van hanh véi céac dir
liéu cap nhat” (data manipulation). Do su phét trién caa loai man hinh ding cho
may tinh ( Cathode Ray Tube : CRT), nén viéc giao tiép giira nguoi diéu khién
va 1ap trinh cho hé thong ngay cang tré nén thuan tién hon.

Sy phét trién cia hé théng phan ciing va phan mém tir nam 1975 cho
dén nay da 1am cho hé théng PLC phét trién manh mé& hon véi cac chirc ning
ma& rong: hé thong ngd vao/ra cé thé tang thém 800 cong vao/ra, dung luong
bo nhé chuong trinh ting 1én hon 128.000 tu bo nhé (word of memory).

Ngoai ra c4c nha thiét ké con tao ra ki thuat két néi voi cac hé théng PLC
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riéng 1é. Tc @6 sir Iy cua hé thdng dugc cai thién, chu ki quét (scan) nhanh
hon 1am cho hé théng PLC xu ly tét hon véi nhitng chirc nang phirc tam s
lwgng cdng vao/ra 16n.

Trong cac tuong lai hé théng PLC khéng chi giao tiép véi cac hé théng
khac théng qua CIM (Computer Intergrated Manufacturing) dé diéu khién céac
hé théng: Robot, Cad/Cam ... ngoai ra cac thiét ké con dang xay dung cac
loai PLC véi cac chiic ning diéu khién “thong minh” (Intelligent) con goi 1a
cac siéu PLC (Super PLC) cho tuong lai.

2.2. TONG QUAN VE BQ PIEU KHIEN LOGIC KHA TRINH PLC
2.2.1. Khai niém vé PLC.

PLC la céc chir duoc viét tat tir : Programmable Logic Controller.
Theo hiép hoi qudc gia vé san xuat dién Hoa ky thi PLC 1a mot thiét bi diéu
khién ma duogc trang bi cac chirc ning logic, tao diy xung, dém thoi gian,
dém xung va tinh toan cho phép diéu khién nhiéu loai may méc va cac b xu
ly. Cac chirc ning d6 duoc dat trong bo nhé ma tao 1ap sap xép theo chuong
trinh. N6i mot cach ngan gon PLC 1a mot may tinh cong nghiép dé thuc hién
mot dady qua trinh.
2.2.2. Giéi thiéu vé PLC.

Tur khi nganh cong nghiép san xuat bat dau phat trién, dé diéu khién
mot day chuyén, mot thiét bi may moc cong nghiép nao ... Ngudi ta thuong
thuc hién két ndi cac linh kién diéu khién riéng 1¢ (Role, timer, contactor ...)
lai v&i nhau tuy theo muac d6 yéu cau thanh mot hé thong dién diéu khién dap
rng nhu cau ma bai toan cong nghé dit ra.

Cong viéc nay dién ra kha phic tap trong thi cong vi phai thao tac chu
yéu trong viéc dau ndi, lap dat mat kha nhiéu thoi gian ma hiéu qua lai khéng
cao vi mot thiét bi c6 thé can duogc lay tin hiéu nhiéu 1an ma sé luong lai rat
han ché, boi vay luong vat tu 1a rat nhiéu dac biét trong quéa trinh sira chita

bao tri, hay can thay d6i quy trinh san xuat gap rat nhiéu kho khin va mat rat
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nhiéu thoi gian trong viéc tim kiém hu hong va di lai day boi vdy ning suit
lao dong giam di ro rét.

Véi nhitng nhuge diém trén céc nha khoa hoc, nha nghién ctu di nd
luc dé tim ra mot giai phap diéu khién téi wu nhit dap wng mong méi cua
nganh cong nghiép hién dai d6 1a tw dong hoa qua trinh san xuat 1am giam stc
lao déng, giup ngudi lao dong khdng phai lam viéc & nhitng khu vuc nguy
hiém, doc hai ....ma ning suat lao dong lai ting cao gip nhiéu lan.

Mot hé thdng diéu khién wu viét ma ching ta phai chon dé diéu khién
cho nganh cong nghiép hién dai can phai hoi tu du cac yéu to sau: Tinh tu
dong cao, kich thuéc va khéi luong nho gon, gia thanh ha, d& thi cong, sira
chita, chat luong 1am viéc 6n dinh linh hoat ...

Tir 6 hé théng diéu khién c6 thé lap trinh duoc PLC (Programable
Logic Control) ra doi dau tién ndm 1968 (Cong ty General Moto - My). Tuy
nhién hé thong nay con kha don gian va cong kénh, nguoi st dung gap nhiéu
kho khin trong viéc van hanh hé théng, vi vay qua nhiéu nim cai tién va phét
trién khong ngung khac phuc nhimg nhuogc diém con ton tai dé co dugc bo
diéu khién PLC nhu ngay nay, di giai quyét duoc cac van dé néu trén véi cac
uu viét nhu sau:

* L& bo diéu khién s6 nho gon, dé thay di thuat toan diéu khién.

* O kha nang mo rong cac modul vao ra khi can thiét.

*Ngon ngix lap trinh dé& hiéu thich hop véi nhiéu ddi twong lap trinh.

* C6 kha nang truyén thong d6 1a trao d6i thong tin véi moi truong
xung quanh nhu véi may tinh, cac PLC khéc, cac thiét bi giam sat,
diéu khién....

* C6 kha niang chdng nhidu véi do tin cay cao va cd rat nhiéu vu
diém khac nia.

Hién nay trén thé gisi dang song hanh c6 nhiéu hing PLC khéc nhau

cuing phat trién nhu hinh Omron, Misubishi, Hitachi, ABB, Siemen,...va c6

12



nhiéu hang khéac nira nhitng chiing déu c6 chung mét nguyén 1y co ban chi cé
vai diém khac biét véi tirng mat manh riéng cua ting nganh ma ngudi sir
dung s& quyét dinh nén dung hdng PLC nao cho thich hogp véi minh ma thoi.
2.2.3. Loi ich caa viéc sir dung PLC.

Cung vai su phat trién cua phan cang l1an phan mém, PLC ngay cang
ting dugc cac tinh nang ciing nhu lgi ich ciaa PLC trong hoat dong cong
nghiép. Kich thudc cua PLC hién nay duoc thu nho lai dé bo nhé va sé luong
/0 cang nhiéu hon, cac ung dung cia PLC cang manh hon giup nguoi st
dung giai quyét dugc nhiéu van dé phuc tap trong diéu khién hé thong.

Loi ich dau tién caa PLC 1a hé théng diéu khién chi can lap dit mot lan
(d6i véi so d6 heé thong, cac duong ndi day, céc tin hiéu o ngd vao/ra ...), ma
khong phai thay d6i két cau cua hé thong sau nay, giam duoc su tén kém khi
phai thay d6i lap dat khi ddi thir tu diéu khién ( d6i véi hé thong diéu khién
relay ...) kha niang chuyén doi hé diéu khién cao hon (nhu giao tiép giira cac
PLC dé luu truyén dit lidu diéu khién 1an nhau), hé théng diéu khién linh hoat
hon.

Khoéng nhu cac hé théng cii, PLC c6 thé dé dang lap dat do chiém mot khoang
khong gian nho hon nhung diéu khién nhanh, nhiéu hon cac hé thdng khac.
Piéu nay cang to ra thuan lgi hon ddi vai cac hé thong diéu khién Ion, phirc
tap, va qua trinh lap dit hé théng PLC it ton thoi gian hon cac hé théng khac.
Cudi cung 1a ngudi sir dung c6 thé nhan biét cc truc tric hé thdng cua PLC
nho giao dién qua man hinh may tinh (mot s6 PLC thé hé sau c6 thé nhan biét
cac hong hoc (trouble shoding) caa hé théng va bao cho nguoi sir dung, diéu
nay lam cho viéc st dung dé dang hon.

Nguoi ta da di dén tiéu chuan hoé cac chirc nang chinh ctua PLC trong
cac h¢ diéu khién la:

- biéu khién chuyén gia giam sat:
+ Thay thé cho diéu khién ro le.
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+ Thay thé cho cac Panel diéu khién, mach in.

+ Diéu khién ty dong, béan ty dong bing tay cdc may va cac qua trinh.

+ C6 cac khéi diéu khién théng dung ( thoi gian, bo dém).
- biéu khién day:

+ Cac phép toan s hoc.

+ Cung cap théng tin.

+ Piéu khién lién tuc cac qua trinh (nhiét do, &p suat...).

+ Diéu khién PID.

+ Piéu khién dong co chap hanh.

+ Piéu khién dong co budc.

- Piéu khién mém déo:

+ Piéu hanh qua trinh bao dong.

+ Phat hién 15i khi chay chuong trinh.

+ Ghép néi voi may tinh (RS232/ RS242).

+ Ghép ndi véi may in.

+ Thyc hién mang tu dong hoa xi nghiép.

+ Mang cuc bg.

+ Mang mé rong.
* Mot s6 linh vuc tiéu biéu sir dung PLC :

Hién nay PLC da duoc ung dung thanh cong trong nhiéu linh vuc san xuét
trong cong nghiép va dan dung. Tur nhitng ung dung dé diéu khién céc hé
théng don gian, chi c6 kha ning déng md (ON/OFF) thong thuong dén cac
ung dung cho cac linh vuc phuec tap, doi hoi tinh chinh xac cao, ing dung cac
thuat toan trong san xuat. Cac linh vuc tiéu biéu ung dung PLC hién nay bao
gom:

- Hda hoc va dau khi: dinh &p suat (dau), bom dau, diéu khién hé thong

~
~

dan
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- Ché tao may va san xuat: Tu dong hoa trong ché tao mdy, cin dong,
qua trinh lap dat may, diéu khién nhiét do 10 kim loai ...

- Bot gidy, gidy, xu ly gidy: Diéu khién may bam, qué trinh u boat, qua
trinh cang, qua trinh gia nhiét ...

- Thuy tinh va phim anh: qua trinh dong go6i, thi nghiém vat liéu, can
dong, cac khau hoan tat san pham, do cit gidy.

- Thuc pham, ruou bia, thuéc 1a: Phan loai san pham, dém san pham,
kiém tra san pham, kiém soat qua trinh san xuét, bom (bia, nudc tréi
cdy ...) can dong, dong goi, hoa tron ...

- Kim loai: Diéu khién qué trinh cén, cudn (thép), quy trinh san xuét,
kiém tra chat lugng.

- Ning luong: diéu khién nguyén liéu (cho qua trinh dét, xu Iy céc
tuabin ...) c&c tram can hoat dong tuan tu khai thac vat liéu mot cach tu
dong (than, gb, dau mo).

2.2.4. Uu, nhwoe diém khi 1ap trinh hé thong diéu khién PLC.

2.2.4.1. Uu diém cia PLC.

Tir thyc té sir dung ngudi ta thay rang PLC ¢6 nhitng diém manh nhu sau:

- PLC dé dang tao ludng ra va d& dang thay d6i chuong trinh.

- Chuong trinh PLC dé dang thay doi va sua chita: Chuong trinh tac dong
dén bén trong bo PLC cd thé duoc nguoi 1ap trinh thay d6i dé& dang bang
xem xét viéc thuc hién va giai quyét tai chd nhitng van dé lién quan dén
san xuat, cac trang thai thuc hién c6 thé nhan biét dé dang bang céng nghé
diéu khién chu trinh trudc day. Nhu thé, nguoi lap trinh chuwong trinh thuc
hién viéc ndi PLC vai cdng nghé diéu khién chu trinh.

Nguoi lap chuong trinh duoc trang bi cac cdng cu phan mém dé tim ra 13i

ca phan cang va phan mém, tir 6 stra chita thay thé hay theo dai dugc ca

phan ctiing va phan mém dé dang hon.
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- CA4c tin hiéu dua ra tir bo PLC c6 d6 tin cdy cao hon so véi cac tin hiéu
duoc cap tir bo diéu khién bang role.

- Phan mém lap trinh PLC d& str dung: phan mém duoc hiéu 1a khong can
nhitng ngudi st dung chuyén nghiép st dung hé thong role tiép diém va
khong tiép diém.

Khoéng nhu may tinh, PLC c6 muc dich thuc hién nhanh cac chic nang
diéu khién, chtr khdng phai mang muc dich 1am dung cu d@é thuc hién chuac
nang do.

Ngon ngit dung dé lap trinh PLC dé hiéu ma khong can dén khién thuc

chuy&n mén vé PLC. Ca trong viéc thuc hién sira chira ciing nhu viéc duy tri

hé théng PLC tai noi lam viéc.

Viéc tao ra PLC khong nhiing d& cho viéc chuyén doi cac tac dong bén
ngoai thanh cac tac dong bén trong (tirc chuong trinh), ma chuong trinh tac
dong noi tiép bén trong con tré thanh mot phan mém c6 dang twong wng song
song Vvoi cac tac dong bén ngoai. Viéc chuyén ddi nguoc lai nay 1a su khac
biét 16n so véi may tinh,

Thuc hién ndi truc tiép : PLC thyc hién cac diéu khién néi tryc tiép téi bo
xt Iy (CPU) nho c6 dau ndi tryc tiép véi bo xtr 1y. dau I/O nay duoc dat tai
giira cac dung cu ngoai va CPU c¢6 chirc nang chuyén doi tin hiéu tir cac dung
cu ngoai thanh cac mirc logic va chuyén dbi céc gié tri dau ra tr CPU & mirc
logic thanh cac mirc ma céc dung cu ngoai cé thé 1am viée duoc.

D& dang ndi mach va thiét 1ap hé thong: trong khi phai chi phi rat nhiéu
cho viéc han mach hay ndi mach trong cap diéu khién role, thi & PLC nhiing
codng viéc d6 don gian dugc thuc hién bdi chuong trinh va cac chuong trinh
d6 dugc luu gilr 6 bang catssete hay dia CDROM, sau d6 thi chi viéc sao tro

lai.
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Thiét 1ap hé thdng trong mot viing nho: vi linh kién ban dan duoc dem ra
st dung rong dai nén cap diéu kién nay s& nho so voi cap diéu khién bang role
trude day.

Tubi tho 12 ban- vinh ciru: vi day 1a hé chuyén mach khong tiép diém nén
do tin cay cao, tudi tho 1au hon so véi role c6 tiép diém.
2.2.4.2. Nhwoe diém cia PLC.

Do chua tiéu chuan ho4 nén mdi cong ty san xuat ra PLC déu dua ra
cac ngdn ngit 1ap trinh khac nhau, dan dén thiéu tinh théng nhét toan cuc vé
hop thirc hoa.

Trong cac mach diéu khién véi quy mé nho, gia caa mot bo PLC dat hon khi
st dung bang phuong phap role.
2.2.5. CAu tric ciaa PLC.

Hé théng PLC théng dung c6 nim bd phan co ban, gém bo xu 1y, bo

nha, bd ngudn, giao dién nhap/ xuat (1/0), va thiét bi 1ap trinh.

Thiét bi
lap trinh
\ 4
Bo nho
A
A
— % Giao [« Boxuly [ Giao’ —
—» dién nhap > dién xuat —

A A

Ngudn cbng suat

Hinh 2.1: Céu trlic ctia PLC
a. BoxulycaaPLC:
Bo xur Iy con goi la bo xti ly trung tdm (CPU), la linh kién chaa bo vi
xu |y, bién dich cac tin hiéu nhap va thuc hién cac hoat dong diéu khién theo
chuong trinh duoc luu dong trong bd nhé caa CPU, truyén cac quyét dinh

dudi dang tin hiéu hoat dong dén cac thiét bi xuat.

17



b. Bo ngudn:

B6 ngudn c6 nhiém vu chuyén dbi dién ap AC thanh dién ap thap DC
(5V) can thiét cho bd xur Iy va cac mach dién cé trong cac module giao dién
nhap va xuat.

c. Bonho:

B6 nhé 1a noi luu chuong trinh duoc sir dung cho cac hoat dong diéu
khién, dudi su kiém tra caa bo vi xir 1y.
Trong hé théng PLC c¢6 nhiéu loai bo nhé :

Bo nhg chi dé doc ROM (Read Only Memory) cung cép dung luong
luru trit cho hé diéu hanh va dit liéu ¢b dinh duoc CPU st dung.

Bo nho truy cap ngau nhién RAM ( Ramden Accept Memory) danh cho
chuong trinh ctia nguoi dung.

Bo nhd truy cap ngau nhién RAM danh cho dit liéu. Pay 1a noi luu trit
thong tin theo trang thai cua cac thiét bi nhap, xuat, cac gia tri caa dong ho
thoi chuan cac bo dém va céc thiét bi ndi vi khac.

RAM dit li¢u d6i khi dugc xem la bang dix liéu hoac bang ghi.

Mét phan cua b nhé nay, khdi dia chi, danh cho céc dia chi ngd vao,
ngd ra, cling véi trang thai cia ngd vao va ngd ra d6. Mot phan danh cho dir
liéu duoc cai dat trude, va mot phan khac danh dé luu trix cac gid tri cua bd
dém, céc gia tri caa dong hd thoi chuan, vv...

Bo nho chi doc c6 thé xoa va lap trinh duoc ( EPROM ) La cac ROM
c6 thé duoc lap trinh, sau d6 cac chuong trinh nay duogc thudng trd trong
ROM.

Nguoi ding c6 thé thay doi chuong trinh va dit liéu trong RAM. Tat ca céac
PLC déu c6 mot lugng RAM nhét dinh dé luu chuong trinh do ngudi ding cai
dit va dit liéu chuong trinh. Tuy nhién dé tranh mat mat chuong trinh khi
ngudn cong suat bi ngat, PLC sir dung 4c quy dé duy tri ndi dung RAM trong

mot thoi gian. Sau khi duoc cai dat vao RAM chuong trinh c6 thé duoc tai
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vao vi mach cua bo nhd EPROM, thuong 1a module c6 khoa néi vai PLC, do
d6 chuong trinh tré thanh vinh ctru. Ngoai ra con cé cac bo dém tam thoi luu
trir cac kénh nhap/xuét ( 1/0).

Dung lugng luu trit cua bd nhé duge xac dinh bang sb luong tir nhi
phan c6 thé luu trir duoc. Nhu vay néu dung luong bo nhé 1a 256 tir, bo nho
c6 thé luu trit 256x 8 = 2048 bit, néu st dung cac tir 8 bit va 256x 16 = 4096
bit néu st dung cac tir 16 bit.

d. Thiép bi Iap trinh.

Thiét bi lap trinh duoc s dung dé nhap chuong trinh vao bd nhé cua
bo xur Iy. Chuong trinh duoc viét trén thiét bi nay sau d6 duoc chuyén dén bo
nhé cua PLC.

e. Cac phan nhap va xuat.

La noi bo xir Iy nhan cac théng tin tir cac thiét bi ngoai vi va truyén
thong tin dén cac thiét bi bén ngoai. Tin hiéu nhap c6 thé dén tir cac cong tac
hoac tir cac b cam bién vv... Cac thiét bi xuat c6 thé dén cac cuon day cua
bo khoi dong dong co, cac van solenoid vv...

Thiét bi Logic kha trinh PLC 14 loai thiét bi cho phép thuc hién linh
hoat céc thuat toan diéu khién, théng qua mot ngdn ngir 1ap trinh riéng thay
cho viéc phai thiét ké va thé hién thuat toan d6 bang mach sb. Nhu vay voi
chuong trinh diéu khién cta n6 PLC tré thanh bo diéu khién sé nho gon, dé
trao d6i thong tin véi mdi truong bén ngoai (Véi PLC khéc, vai cac thiét bi,
véi may tinh ca nhan). Toan b chuong trinh diéu khién dugc nhg trong bo
nhé cia PLC dudi dang cac khdi chuwong trinh va duoc thuc hién theo chu ky
vong quét (SCAN).

C6 rat nhiéu loai PLC cua céc hang khac nhau nhung ching déu c6 mot

nguyén 1y chung nhu hinh vé duoi day.
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POWEZ SUPPLY

Signal from Memory Signal to
Switches | LN\ :> Solenoids
Sensors i Input v Output E Motor
s ;
COR
Hinh 2.2: So @6 khéi PLC.
Trong do:

- Powez Supply: Bd ngudn dién ap dai rong.

- Memory: B nhé chuong trinh.

- RAM ( Random Access Memory) bd nhé nay c6 thé ghi hoic doc ra

- EPROM (Erasable Programmable Red Only Memory) la bo nhé vinh
ctru chuong trinh ¢6 thé 1ap trinh lai bang thiét bi lap trinh.

- EEPROM ( Electriccal Erasable Programmable Red Only Memory) la
bo nhd vinh ctru cac chuong trinh c6 thé 1ap trinh lai bang thiét bi chuan CRT
hoic bang tay.

- INPUT : Khéi dau vao.

- OUTPUT: Khéi dau ra.

- COM: Cbng giao tiép vai cac thiét bi ngoai vi (May tinh, bo 1ap trinh).

- CPU: B4 vi su ly trung tam.

Nhu vay PLC thyc chat hoat dong nhu mot may tinh ca nhan nghia 1a
phai ¢6 bo vi xtr ly, hé diéu hanh, b nhé dé luu giir chuong trinh diéu khién,
dir liéu, co cong vao ra dé giao tiép vai cac thiét bi bén ngoai. Bén canh d6

PLC con cd cac bo Counter, Time dé phuc vu bai toan diéu khién.
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2.2.6. Céu tric bén trong co ban cia PLC.

CAu tric co ban bén trong ciia PLC bao gom bo xu Iy trung tam (CPU)
chtra bo vi xur Iy hé thdng, bo nhd, va mach nhap/ xuat. CPU diéu khién va xu
ly moi hoat dong bén trong cua PLC. B xtr 1y trung tim dwogc trang bi ddng
hd ¢6 tan sb trong khoang tir 1 ¢én 8 MHz. Tan sb nay quyét dinh téc do van
hanh cua PLC, cung cip chuan thoi gian va dong bo hoa tat ca cac thanh phan
cua hé théng. Thong tin trong PLC duogc truyén dudi dang cac tin hiéu digital.
Céc duong dan bén trong truyén céc tin hiéu digital duoc goi 1a Bus. Vé vat ly
bus 13 bo day dan truyén céc tin hiéu dién. Bus co thé la cac vét day dan trén
ban mach in hoic cac day dién trong cable. CPU s dung bus dit liéu dé gui
dir liéu gitra cac bo phan, bus dia chi dé gui dia chi tdi cac vi tri truy cap di
liu dugc luu trir va bus diéu khién dan tin hiéu lién quan dén cac hoat dong
diéu khién noi bo. Bus hé thdng duoc sir dung dé truyén théng giira cac cong
va thiét bi nhap /xuat.

CAu hinh CPU tly thudc vao bé vi xir Iy. N6i chung CPU c¢6:

— Bo thuat toan va logic (ALU) chiu trach nhiém xu ly di liéu, thuc hién cac
phép toan s hoc (cong, trir, nhan, chia) va cac phép toan logic AND,
OR,NOT,EXCLUSIVE- OR.

— B6 nhé con goi l1a cac thanh ghi, bén trong bo vi xu 1y, duoc sir dung dé
I trix thong tin lién quan dén su thuc thi cia chuong trinh.

— B6 diéu khién duoc sir dung dé diéu khién chuan thoi gian cua cac phép
toan.

Bus 1a cac duong dan dung dé truyén thong bén trong PLC. Thdng tin
duogc truyén theo dang nhi phan, theo nhém bit, mdi bit 12 mét s6 nhi phan 1
hodc 0, trong tu cac trang thai on/off caa tin hiéu nao d6. Thuat ngi tir duoc
st dung cho nhém bit tao thanh thong tin nao d6. Vi vay mot tir 8 - bit c6 thé
la s6 nhi phan 00100110. Ca 8- bit nay duoc truyén thong dong thoi theo day
song song cua chiing. Hé théng PLC ¢6 4 loai bus.
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Bus dir liéu: tai di liéu duoc st dung trong qua trinh xir ly caa CPU.
Bo xu ly 8- bit c6 1 bus dir liéu ndi c6 thé thao tac cac sb 8- bit, cd thé thuc
hién cac phép toan gitra cac s 8-bit va phan phéi cac két qua theo gia trj 8-
bit.

Bus dia chi: duoc sir dung dé tai cac dia chi va céc vi tri trong bo nhé.
Nhu vay mdi tir ¢6 thé duge dinh vi trong bo nhé, mdi vi tri nhd dugce gan
mét dia chi duy nhat. Mdi vi tri tir duwoc gan mot dia chi sao cho dit liéu duoc
lwu trit & vi tri nhat dinh. && CPU c6 thé doc hoic ghi & d6 bus dia chi mang
thong tin cho biét dia chi s& dugc truy cap. Néu bus dia chi gom 8 duong, sé
luong tir 8-bit, hodc sb luong dia chi phan biét 1a 2% = 256. V4i bus dija chi 16
duong so luong dia chi kha dung 14 65536.

Bus diéu khién: bus diéu khién mang céc tin hiéu duoc CPU st dung dé
diéu khién. Vi du dé théng bao cho cac thiét bi nhg nhan dit liéu tr thiét bi
nhap hozc xuat dir liéu va tai cac tin hiéu chuan thoi gian dugc dung dé dong
bo hoa céac hoat dong.

Bus hé thong: dugc dung dé truyén thong giita cac cong nhap/xuat va
cac thiét bi nhap/xuat.

B6 nhé: trong hé théng PLC c6 nhiéu loai bo nhé nhu: bd nhé chi dé
doc (ROM), bo nhé truy cap ngau nhién (RAM), bd nhé chi doc c6 thé xoa va
lap trinh dugc (EPROM). Céc loai b nhé nay da duoc trinh bay o trén.

2.3. GIOI THIEU BQ PIEU KHIEN LOGIC KHA TRINH PLC S7 — 200.
2.3.1 Gigi thiéu chung.

Simatic S7-200 la thiét bi diéu khién logic lap trinh cua hing
SIEMENS (Cong hoa Lién bang Buc). Simatic S7-200 rat linh hoat va hiéu
qua do cac dac tinh sau:

- C6 nhiéu CPU khéc nhau trong hé S7-200 nham dap wng nhu cau khéc

nhau trong tirng ung dung.
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- C6 nhiéu modul m¢ rong khac nhau nhu modul vao/ra twong tu, modul
vao/ ra sd. C6 thé mo rong dén 7 modul. Bus néi tich hop trong modul
& phia sau.

- CO thé két ndi mang véi cong giao tiép RS485 hay PROFIBUS.

- May tinh trung tam c6 truy nhap dén tirmg modul.

- Khéng quy dinh ranh cam.

- Phan mém diéu khién riéng.
Tich hop CPU, 1/0O, ngudn cung cap vao mot modul “Micro PLC” véi

bo PLC dung trong md hinh la bé PLC S7-200 CPU 212.

deladchad L4 ) PRI

32 J'
: v o b e e & J

Hinh 2.3: PLC.
Théng s6 ky thuat caa PLC S7-200 CPU 212 (DC/DC/DC)
- Kich thudc (mm): 90x80x62.
- Khéi lugng: 270g.
- Nguén cung cap: 24 VDC.
- C6ng suat: 5 W.
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- B6 nhé chuong trinh: 1 Kbytes.
- S6 dau vao/ dau ra: 14.

- Modul mao rong: 1.

- Digital I/O (x 24 VDC): 8/6.

- Analog 1/0: 0/0.

- Tbc do thyc hién Iénh(Bit thoi gian xt ly): 1,2 microsecond.

- Cong truyén thong: RS-485.
2.3.2 Pic diém va thong sé cia mét sé loai CPU S7-200.
Bang 2.1: Pic diém va thdng s6 cia mot s6 loai CPU S7-200.

Dac trung CPT 11 CP1 222 CPT 11¢ CPU 116
Eich thwde{mm) 0x30x62 90x30x62 120 5x80x62 | 190x80X62
Bd ahé chwong trink 2048 words 2048words | 4096words 4096words
Bonho dir ligw 1024 words 1024words | 2560words 2560words
Cing logic vao i & 14 24

Cong logic ra 4 b 10 16

Modul me rong None 2 7 7

Dipital O cyc da 128/128 128128 128128 128/128
Analog IO cuc dat Mone 16Inf16Cut | 32Inf320ut 3In/320ut
B9 dém (Counter) 256 256 2a6 256

B dinh thi (Timer) 256 256 256 256

Téc ¢ fhwc thi 1Enh 0.37)s 0.37us 0.37s 03715
KEha ning lvu trir kht | 50 gi# 50 gty 190 giéy 190 gity
mit difn

Dic diém ngd vao:

» Muc logic 1: 24VDC/4AmA
= Miec logic 0: dén 5VDC/1mA

» P3ap tng thoi gian: 0.2ms
= Cach ly quang: 500VAC

= Dia chi ngd vao: Ix.x
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Bang 2.2: Bién ap ngd vao PLC S7 - 200.

General 24 VDC Input 120VZ30 VAC Input (4T to 63 HZ)

Type Sink/Source {|EC Type 1 sink) IEC Type |
Rated woltage 24 VDC at 4 mA 120WAC at & mA or 230 VAT at @ mA nominal
Maximum continuous permissible VDS 254 NAC
woltage
Surge wolage (max.) FEWVDC for 0.5s -
Logic 1 {min) 15WDC at 25 mA T8 WAC at 25 mA
Logic O {max ) 5WDC at 1 mA 20 WAC or TmA AC
Input delay (max.) 45 ms 15 ms
Conmneciion of 2 wire proximity sensor
{Bero)

Permizsible keakage 1mA 1mAAC

cument (max )
lsclafion

Opiical (galvanic, field tologic) | S00VAC for 1 minute 1500VAC for 1 minute

|zclafion groups See witing diagram 1 point

e Pic diém ngd ra:

Ng0 ra Relay hoac Transistor Sourcing

bién ap tac dong: 24-28VDC/2A hoac 250VAC/8A(ngd ra Relay)
Chiu dong qué tai 7A

Pién trg cach ly nho nhat 2000Mohm

Pién trg cong tic 200mOhm

Thoi gian chuyén mach t6i da 10ms

bia chi ng6 ra: Qx.x

Khéng c6 ché d6 bao vé ngan mach
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Bang 2.3: Dic diém ngd ra PLC S7-200.

General 24 VDG Output Relay Output 1200230 VAC Output
Type Solid state-MOSFET! Diry contact Triac, zero-oross furn-ons
Rated voliage 24 VDG 24 VDG or 250 VAC 120230 VAC
‘Voliage range 20.4 o 28.8VDC 5 1o 30 VDG or 5 fo 250 WAC A0 to 264 VAC {47 fo &3 Hz)
24 VDG coll power voltage range - 204 o 28.8VDC -
Surge current (max ) B A for 100 ms T A with conta cts chosed 5 A rms for 2 AC oycles
Logic 1{min.} 20VDGC - L1{-08 W nms)
Logic O {max.) 0.1vVDC - -
Rated current per point {max.) 075 A 2004 05 aACH
Rated current per commeon (max.) G A BA 05 AAC
Leakage cument {max.) 10 pA - 1.1 mArma at 132 VAC and

1.8 mArhesus at 264 VAC

Lamp boad (max.) 5W 30 W DCER00 W AC G0W
Induciive damp vollage L+ minus 48 W - -
On state resistance (contact) 03400 {maxinmumy) 0.2 £y maximum when new 410 £k maximum when kad

Isolafion
Optical (gahlanic, field fo logic)
Coil to bogic
Coilto contact
Contact o contact
Resistance {coil to contact)
laclation groups

Delay Off fo OniOn to OFf (max )
Swiching (max.)

e Ghép ndi PLC va may tinh

500 VAC for 1 minue

RS232 va RS485

Chuyén dbi

RS232 — RS485

Nome

1500 VAC for 1 minute
TS0VAC for 1 minute
100 M L3 miin. whe nnew
4 points

10 ms

. sir dung cap PC/PPI dé

STEP 7-Micro/WIN 32

PC/PPI Cable

Hinh 2.4: Ghép ndi PLC va may tinh.
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e So d6 két ndi PLC vai thiét bi chap hanh:

CPU 224 AC/DC/Relay
(BEST 214-1BD22-0XB0) 120240 VAC Power

palllEalIENT

[ L o0 o102 03 & 20 0405 08 # 3 07 10 14| H Ui ac)

[im o0 01 0203 04 05 06 07 2M 10 1.1 1.2 1.3 1.4 15][M L+ |
1 a1 L L a1 L L a1 L Y a1 %
[TTTTTTTTI T TTTTITT]

LT | e

Hinh 2.5: so d6 két ndi thuc té.
e Modul m¢ rong ngd vao/ra:

C6 thé mo rong ngd vao/ra cua PLC bang cach ghép nbi thém vao n6
cac modul mé rong vé phia bén phai cia CPU (CPU 224 nhiéu nhat 7 modul),
lam thanh mét méc xich, bao gom cac modul cé ciing kiéu.

Cac modul mé rong sé hay roi rac déu chiém chd trong bo dém, tuong
ing véi sb dau vao/ra cua cac modul.

Bdng 2.4: Modul me rong cua CPU 224.

Module 0 Module 1 Module 2 Module 3 Module 4

Process-image I'O register assigned to physical ['O:

0o Q0O 20 Qo 130 ATWO AQWO | Q3.0 ATWS AQWH4
01 Qol 21 Qul Bl ATW2 Q.1 AIW10

02 Qo2 22 Q2 132 ATW4 Q3.2 AIW12

03 Q0.3 123 Q13 133 ATWE Qi3 ATW14

D4 Q04 134 Q34

05 Q05 I35 Q35

nE Q06 136 Qif

07 Q07 137 Qi

no Qo

n1 QLl

n2

n3

0 Profibus
I1.5
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2.3.3. Ngon ngir lap trinh cia bd diéu khién PLC.

Cac loai PLC n6i chung thudng cé nhiéu ngdn ngit 1ap trinh nham phuc
vu cho cac ddi tugng sur dung khac nhau. Bd PLC S7 — 200 c¢6 3 loai ngdn
ngtr lap trinh co ban:

- Hinh thang (LAD — Ladder logic): loai ngén ngit 6 hoa thich hop Vi
ngudi st dung quen thiét ké mach logic.

- Liét ké Iénh (STL — Statement list): dang ngdn ngir 1ap trinh théng
dung cua may tinh. Trong d6 1 chuong trinh dwgc ghép bai nhiéu cau lénh
theo mot thuat toan nhat dinh, mdi Iénh chiém 1 hang va c6 cau tric chung :
“ Cau 1énh + toan hang .

- Hinh khéi (FBD — Function Block Diagram): ): loai ngén ngit 6 hoa
thich hop véi ngudi sir dung quen thiét ké mach diéu khién sb.

Hién nay loai ngbn ngit * hinh thang ” duoc st dung phd bién nhat va

duogc thong nhat 13 loai ngdn ngi sir dung chung.
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CHUONG 3.
THIET KE XAY DUNG MO HINH

3.1. CAC PHAN TU SU DUNG TRONG MO HINH.
3.1.1 Ro le trung gian.
3.1.1.1 Khéi niém chung vé ro le.

Ro le 14 loai khi cu dién ha ap tu dong ma tin hiéu dau ra thay d6i nhay
cap khi tin hiéu dau vao dat nhiing gié tri xac dinh. Ro le dugc sir dung rat
rong réi trong moi linh vuc khoa hoc cong nghé va doi séng hang ngay.

Ro le ¢6 nhiéu chang loai vai nguyén ly 1am viéc, chiic ning khac nhau
nhu ro le dién tu, ro le phan cuc, ro le cam tng, ro le nhiét, ro le dién tu
tuong tu, ro le dién tr s, dién tr tuong tu...

Dac tinh co ban cua role: 1a dic tinh vao ra. Khi dai luong dau vao X
tang dén 1 gia tri tac dong X», dai luong dau ra Y thay doi nhay cap tir O(Y min)
dén 1(Yma). Theo chiéu giam cua X, dén gia tri s6 nha X, thi dai luong dau ra
s& nhay cap tir 1 xudng 0. Pay 1a qua trinh nha cia ro le.
3.1.1.2 Phan loai ro le.

C6 nhiéu loai role v&i nguyén Ii va chirc nang lam viéc rat khac nhau.
Do vay c6 nhiéu cach dé phan loai role:

a, Phan loai nguyén li lam viéc theo nhom.
+ Role dién co (role dién tur, role tir dién, role dién tir phén cuc, role cam
ung,...)
+ Role nhiét.
+ Role tur.
+ Role dién tir - ban dan, vi mach.

+ Role s0.
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b, Phan loai theo nguyén li tac dong cia co cau chap hanh.

+ Role co tiép diém: loai nay tac dong Ién mach bang cach dong mo
cac tiép diém.

+ Role khong tiép diém (role tinh): loai nay tac dong bang cach thay
d6i dot ngot cac tham s cua co cAu chap hanh mac trong mach diéu
khién nhu: dién cam, dién dung, dién tra,...

¢, Phan loai theo dic tinh tham sé vao.
+Role dong dién.
+Role cong suat.
+Role téng tra, ...
d, Phan loai theo cach mic co cau.
+ Role so cap: loai nay dugc méc tryc tiép vao mach dién can bao vé.
+ Role tht cip: loai ndy mac vao mach théng qua bién ap do luong hay
bién dong dién.
e, Phan loai theo gi4 tri va chiéu cac dai lugng di vao role.
+  Role cuc dai.
+  Role cuc tiéu.
+  Role cuc dai — cuc tiéu.
+  Role so 1éch.
+  Role dinh hudng.
3.1.1.3. bac tinh vao ra cua role.
Quan hé gitra dai luong vao va ra cua role nhu hinh minh hoa.

s ¥

11’3 &

I

X%

Hinh 3.1: bac tinh vao ra cua role.
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Khi bién x bién thién tir 0 dén x, thi y = y; dén khi x = X, thi y ting tir y
=y, (nhay cip). Néu x ting tiép thi y khong d6i y = y,. Khi x giam tir X, V¢ lai
X, thi y =y, dén x = X, thi giam tir y, vé y = y,. néu goi :

+ X = X, =Xy la gia tri tac dong role

+ X = X; = X, 12 gid tri cia role
Thi hé s nha:

Kin =X/ X5 =X/ Xig

- Hé s nha caa ro le:
Knn = X4/X;
Trong do6 : X;- tri s6 nha cua dai lugng dau vao
Xo- tri s6 tac dong cua dai luong dau vao
Tur dac tinh vao-ra cua role thiy Ky, <1. Hé s nha 16n thuong ding

cho role bao vé, con hé s6 nha bé thudng dung cho role diéu khién.

- Heé s du trir;
Kt = X1/ X
Trong d6 : Xy, 1a tri s6 1am viéc dai han cua dai lwong dau vao.
Néu K cang Ién thi thiét bi 1am viéc cang an toan
- Hé sb diéu khién( hé sb khuéch dai) cua ro le.
Kak = Pra/Puao
Trong d6 : Py, & cong suat 16n nhat phia dau ra cua ro le.
P.ao 12 cONg suét tac dong cia dau vao.
P.:0 kKhoang ¢& mW dén vai W, con P, ¢& vai chuc W dén hang
ngan W, do d6 ma Ky, cia ro le c6 tri sb kha 16n, dat 10°.
- Thoi gian tac dong ro le:
1a khoang thai gian tir khi ¢6 X dén khi dat duoC Y max hodc tir khi X=X, dén

khi dau ra dat Ymin. Pay 12 1 tham sd quan trong cuaa role. TUy theo chirc ning
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cta ro le ma c6 thoi gian tic dong nhanh (t < 10%s), tac dong binh thuong
(khoang 107%s), tac dong cham (10™s +1s) va ro le thoi gian (t > 1s).
3.1.1.4. Ro le trung gian.

Ro le trung gian duoc str dung rong rii trong cac so dd bao vé hé thdng
dién va cac so dd diéu khién tu dong. dic diém cua ro le trung gian 13 s6
lugng tiép diém l6n( thudng dong va thudng mé) véi kha nang chuyén mach
I6n va cong suat nudi cudn day bé nén nd duge dung dé truyén va khuéch dai
tin hiéu, hodc chia tin hiéu cua ro le chinh dén nhiéu bo phan khac nhau cua
mach diéu khién va bao vé.

Nguyén ly lam viéc cua ro le trung gian nhu sau :

Hinh 3.2: Cu trdc chung cua role.

Néu cuon day cua ro le duoc cap dién ap dinh mac ( qua tiép diém cua
ro le chinh) suc tir dong do dong dién trong cudn day sinh ra (iw) sé tao ra
trong mach tir tir théng, hat ndp 1am céc tiép diém thuong mo dong lai va cac
tiép diém thuong dong mé ra. Khi cat dién caa cuon 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 ho quang.

Ro le trung gian co kich thudc nho gon, sé lugng tiép diém dén 4 cip
thuong dong va thuong ma lién dong, cong suat tiép diém cd 5A, 250V AC, 28V
DC, hé s nha cta ro le nho hon 0,4 ; thoi gian tac dong dudi 0,05s; tudi tho tiép
diém dat 10°+ 10’ Ian dong cét, cho phép tan sb thao tac dudgi 1200 lan/h.
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Céc thong sb ky thuat va lya chon ro le trung gian
Dong dién dinh mirc trén ro le trung gian 1a dong dién 16n nhat cho phép
ro le lam viéc trong thoi gian dai ma khéng bi hu hong. Khi chon ro le trung
gian thi dong dién dinh muc cia n6 khong dugc nhé hon dong tinh toan cua
phu tai. Dong dién nay chii yéu do tiép diém cia ro le trung gian quyét dinh.
lam = (1,2 = 1,5)1, = 23,4A
bién &p lam viéc cua ro le trung gian la myuc dién ap ma ro le ¢6 kha nang
dong cit. U, > U, = 380V
- Dong lam viéc cuia ro le trung gian phai I6n hon dong dién dinh
muc cua dong co.
v >156 A
- Pién ap dinh mac cip cho cudn hit cua ro le 1a mirc dién 4p ma
khi d6 ro le s& hoat dong. Dién &p nay phai phl hop véi bo diéu khién PLC
nén dién ap cudn hat Uy, 1a 24V DC.
Trong mo hinh hé théng phan loai san pham da sir dung ro le trung gian
MY2NJ cua OMRON.
> Céc thong sb6 cia MY2NJ :
+ Dién &p cudn day: 24 VDC c¢6 LED bdo hién thi.
+ Thong s6 cua tiép diém: 5A - 24 VDC.

Hinh 3.3: Ro le MY2NJ cia OMRON
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3.1.2. NGt an.
3.1.2.1. Khai niém.

NGt 4n con goi 1a nut diéu khién 14 1 loai khi cu dién diéu khién bang
tay, dung dé diéu khién tir xa cac khi cu dién déng cat bang dién tir, dién xoay
chiéu, dién 1 chiéu ha 4p, cac dung cu béo hiéu va ciing dé chuyén doi cac
mach dién diéu khién, tin hiéu lién dong bao vé ...

NGt 4n thuong dung dé khai dong, dimg va dao chiéu quay cac dong co
dién bang cach déng cét cac cudn day nam cham dién cua cdng tic to, khoi
dong tur.
3.1.2.2. Cau tao va nguyén Iy lam viéc.

NGt an gom hé thong 10 xo, hé thong cac tiép diém thuong mé va thuong
dong va vo bao vé. khi tac dong vao ndt an, céc tiép diém chuyén trang thai
va khi khong con tac dong, céc tiép diém tro lai trang thai ban dau.

NGt 4n thuong dat trén bang diéu khién, ¢ tu dién, trén hop ndt an. cac
loai n(t an théng dung c6 dong dién dinh muc 1a 5A, dién &p 6n dinh mic 1a
400V, tuoi tho dién dén 200.000 lan dong cat, tudi tho co dén 1000000 dong

cat. nit 4n mau do thudng ding dé dong may, mau xanh dé khoi dong may.

Hinh 3.4: Nt 4n stop Hinh. Hinh 3.5: Nt 4n start.
Trén hinh 12 mot s6 loai nGt 4n cd trén thi truong va cé thé dung trong mo

hinh phan loai san pham.
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3.1.3. Pong co swr dung trong md hinh.
3.1.3.1 Gi6i thiéu dong co 1 chiéu.

Trong mé hinh, vi str dung truyén dong bang tai day dai va khong yéu
cau tai trong 16n nén khong can dong co co cong suit 16n. Vai yéu cau kha
don gian cua bang tai nhu 1a :

- Bang tai chay lién tuc, c6 thé dung khi can.
- Khéng doi hoi d6 chinh xac, tai trong bang tai nhe.
- D& diéu khién, gia thanh ré.

Vi vay chi can st ding loai dong co 1 chiéu ¢ cdng suat nho, khoang
20-40 W, diéndpvao lal2-24V.

Pong co dién 1 chiéu 1a dong co dién hoat dong véi dong dién 1 chiéu.
Pong co dién 1 chiéu dugc dung rat phd bién trong céng nghiép va & nhiing
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 la cac dang dong co hoat
dong véi dién ap thap, ding véi nhitng tai nho. Trong cdng nghiép, dong co
dién 1 chiéu dugc str dung & nhimg noi yéu cau momen ma may lén hoic yéu

cau diéu chinh téc do bang phang va trong pham vi rong.

J@ i "ﬁ N

9 B 2 Py
%’i&"’;a% g
J_JJ;::‘; 1

Hinh 3.6: Mot sé loai dong co trén thyc té.
3.1.3.2. Cau tao ciia dong co dién 1 chiéu.
- Stato (phan cam): gém I8i thép bing thép duc, vira 1a mach tir vira

la vo may. Cac cuc tir chinh c6 day quan kich tu.
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- Rotor (phan tng): gom 16i thép va day quan phan tng. L&i thép
hinh try, 1am bang cac 1a thép ky thuat dién day khoang 0.5mm,
phu son cach dién ghép lai. M&i phan tir ciia day quan phan ang co
nhiéu vong day, 2 dau vai 2 phién gop, 2 canh tac dung cua phan
tir day quan trong 2 ranh dudi 2 cuc khéc tén.

- C6 gop: gobm céc phién gop bang dong duoc ghép cach dién, co
dang hinh try, gan & dau truc rotor

- Chdi than: 1am bang than graphit. Céc chéi ty chat 1én ¢4 gp nho

10 X0 va gia choi dién gan trén nap may.

M=\

Commutator L

+——Brushes

HLNOS

Axle

Armature

To Battery

©2001 HowSwffWers

Hinh 3.7: CAu tao dong co dién mot chiéu.
3.1.3.3. Nguyén Iy lam viéc cia dong co dién 1 chiéu.

Khi cho dién ap 1 chiéu U vao 2 chéi than A va B, trong day quan phan
mg c6 dong dién |l,. Céc thanh din ab, cd c6 dong dién nam trong tir trudng
s& chiu luc Fy tac dung 1am cho rotor quay. Chiéu cua luc duoc xac dinh theo
quy tac ban tay trai. Khi phan tung quay duoc nira vong, vi tri cac thanh dan
ab, dc s& doi chd cho nhau do c6 phién gop d6i chiéu dong dién, giit cho chiéu
luc tac dung khong d6i. Khi dong co quay, cac thanh dan cit tir truong sé cam
g strc dién dong E,. Chiéu stc dién dong xac dinh theo quy tic ban tay phai.
& dong co dién 1 chiéu thi sirc dién dong E, nguoc chiéu véi dong dién 1, nén

E.. con goi la sirc phan dién dong.
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Hinh 3.8: Nguyén ly hoat dong cta dong co DC.
3.1.3.4. Phan loai ddng co dién 1 chiéu.
Ty theo cach mac mach kich tir so v6i mach phan tng ma dong co
dién 1 chiéu duoc chia thanh:
Pong co dién 1 chiéu kich tir doc lap : co dong dién kich tir va tir
thong dong co khong phu thudc vao dong dién phan tng. so d6
ndi day cua nd nhu hinh v& voi ngudn dién mach kich tir Uy, riéng
biét so véi nguon dién mach phan ang U,

- Pong co dién 1 chiéu kich tir song song : Khi nguén dién 1 chiéu
c6 cong suat vo cung 16n, dién tro trong caa nguon coi nhu =0 thi
dién ap ngudn s& 1a khong ddi, khdng phu thudc vao dong dién
trong phan tng dong co.Loai dong co 1 chiéu kich tir song song
cling duoc coi nhu kich tir doc lap.

- Pong co 1 chiéu kich tir ni tiép : day quan kich tir mac ndi tiép
véi mach phan ang.

- Pong co 1 chiéu kich tir hdn hop : gom 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 la chu yéu.
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3.1.3.5. Phuong trinh diic tinh co ciia dong co dién 1 chiéu.
Phuong trinh c4n bang dién ap nhu sau :
Uy = By + (Re*+ Ry
Trong do:

+ U, 14 ngudn dién dit vao phan ang (V).

+ E, 12 stc phan dién dong cua phan tng dong co (V), nd ty 18 voi
tir thong @ va tdc do quay caa dong co @ theo biéu thuc : E, = KO

+ K 13 hé s6 ty 1 phu thudc vao cau tao cua dong co : K = pN/2ITa

+ p 1a s6 doi cyc tir chinh,

+ N 14 s6 thanh dan tac dung cua cudn day phan tng.

+ a la s6 mach nhanh song song cua cudn day phan ang.

+ Ry = Iy + Ief + I + I 13 dién trd mach phan tung dong co, bao
gom dién tré cudn day phan ang r, , dién tré cuc tir phu re, dién trg cudn bu
Fen, dién tro tiép xtc cta chdi than trén ¢ gop re.

+ Ry, 12 dién tré phu trong mach phan tng.

+ 1, 12 dong dién trong mach phan ang.

Ta c6 phuong trinh ddc tinh co di¢n ctia dong co nhu sau:
® = {U, - (Ry+ Re)l, /KD
Phuong trinh trén biéu thi méi quan hé gitra dai luong co hoc o va dai
luong |, cua dong co.
Mat khac momen dién tir ctia dong co ty 1€ vai tir thong @ va dong dién
phan ang |, :
M = KOlI,
Tur do ta c6 phuong trinh dac tinh co cia dong co nhu sau :
® = (Uy/K®) - (R, + Ry )M/(KD)?
Biéu thirc trén biéu thi mdi quan hé giira 2 dai lwong co hoc M va o cua

dong co.
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Néu bo qua anh huéng cua phan ung, tir thong dong co s& khong doi: @
= const. Khi d6 cac phuong trinh dac tinh co va phuong trinh déc tinh co dién

déu 1a tuyén tinh, biéu thi 1a duong thang.

0 |u=|c Inm lu' 0 M=MC Mnm

Dudng dac tinh co dién cla DC 1 chidu Puding dic tinh co dién cha DC 1 chigu

Hinh 3.9: Puong dic tinh co dién cia dong co 1 chiéu.
Trong cac db thi trén, khi M = 0 hic I, = 0 thi c6 nghia 1a dong co hoan
toan khong tai
o =Uy/KD = w,
+ wo duogc goi 1a toe do khdng tai 1y twong
Khi ® =0 thi I, = U/(Ry + Rg) = Inm
VAM = UK®/(R,+ Rgy) = lyK® = My
+ lom VA Mom duoc goi 13 dong dién ngan mach va moomen ngan
mach.
Tu phuong trinh dic tinh co ta xac dinh dugc dg cirng cua déc tinh co:
B =dM/do = -(KD)?*/ (Ry + Re)
Ao = (Ry+ Ryp)M/(K®D)? : d6 sut tdc tng véi momen M so
voi1 khi dong co khong tai 1y tudéng.
» Cac dac tinh nhan tao
Tir phuong trinh déc 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 thdng sb.

+ Pién tré mach phan ung Ry = Ry + Ry
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+ Dién &p phan ang U,
+ Tu thong ©
Dic tinh co nhan tao khi thay ddi dién trd mach phan tng:Khi giit
khong ddi dién ap U, = Uy, = const va tir thong @ = @, = const bang céch
ndi thém 1 bién tré Ry vao mach phan ang thi ta s& 1am thay doi duogc dién
tré tong cua mach nay. Khi d6 (ng véi mdi gia tri cua Ry, ta duoce 1 dudng
dac tinh nhan tao vai cac phuong trinh sau:
® = {Udm - (Ru+ Re) Iy } /KDy,
® = (Ugn /K@) - (Ry + R M/(KDy,)?
trong d6 toc d6 khdng tai 1y tuong duogc gitt khong do6i ( bang tée do
khong tai ly tudng cia dac tinh co tu nhién).

Do sut téc wng véi 1 gid tri M, s& 16n hon su sut téc cua dic tinh co tu

nhién va ty I véi dién tro tong trong mach phan ang.
Awe = (Ry+ Ri)Mo/(KDgpn)’

Do cimg dac tinh nhan tao bién tro ty 16 nghich voi dién tré tong Ry,
B = (K@)’ / (Ru+ Rey)

0 Mc= Mam M
(1= lam) ()

Hinh 3.10: Pic tinh nhan tao khi thay doi dién ap phan ang.
- Pic tinh nhan tao khi thay doi dién 4p phan ang: khi giit tir thdng khong
d6i ® = By, = const va khdng ndi thém dién tro phu trong mach phan @ng

(Ri = 0, Ry = Ry = const), néu lam thay doi dién 4p dat vao phan tng ta sé
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thu dugc ho dac tinh nhéan tao la nhirng duong song song vai dic tinh co tu
nhién.

Téc do khong tai Iy twong ty 18 thuan véi dién ap U,

oo = U,/KDy4, = var
va déu nho hon tdc d6 khong tai cua dic tinh ty nhién
Do cing cua dic tinh co nhéan tao khéng phu thudc vao dién ap U,
B = (K®qm) /Ry
3.1.4 Cam bién quang.
3.1.4.1 Khai niém.

Cam bién la thiét bi dung dé cam nhan, bién d6i cac dai luong vat ly va
cac dai luong khéng co tinh chat dién can do thanh cac dai luong dién co thé
do va xtr 1y duoc.

Céc dai luong can do (m) thuong khong cé tinh chit dién (nhu nhiét do,
ap suat ...) tac dong Ién cam bién cho ta mot dic trung (s) mang tinh chat dién
(nhu dién tich, dién ap, dong dién hoac tré khang) chira dung thong tin cho
phép xac dinh gia tri cta dai luong can do. Pic trung (s) 1a ham cua dai lugng
can do (m):

S=F(m)

Nguoi ta goi (s) 1a dai luong dau ra hoac 1a phan (ng caa cam bién, (m) 1a
dai lugng dau vao hay kich thich (c6 ngudn gbc 1a dai luong can do). Thong
qua do dac (s) cho phép nhan biét ga tri cua (m).

Phuong trinh ctiia cam bién duoc viét nhu sau : Y = f(X)

Trong 6  X- dai lugng khong dién can do

Y- dai luong dién sau chuyén doi
3.1.4.2 Phan loai cam bién.

Theo nguyén ly cua cam bién:

- Cam bién dién tro.

- Cam bién dién tu.
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- Cam bién tinh dién.

- Cam bién hoéa dién.

- Cam bién nhiét dién.

- Cam bién dién tir va ion.

Theo tinh chat ngudn dién:

- Cam bién phat dién.
- Cam bién théng sd.

Theo phuong phap do:

- Cam bién bién doi tryc tiép.
- Cam bién bu.
3.1.4.3. Cam bién dung trong hé théng.

Tai mdi khau chiing ta ding cam bién vi tri dé xac dinh vi tri cua san
pham. Khi gap san pham cam bién s& ¢ tin hiéu bao vé bo diéu khién dé ra
Iénh diéu khién.

> Nguyén ly do vi tri
Viéc xéac dinh vi tri va dich chuyén dong vai trd rat quan trong trong Ky
thuat. Hién nay c6 hai phuong phéap co ban dé xac dinh vi tri.

Trong phuong phap thir nhat, bo cam bién cung cap tin hiéu 1a ham
phu thudc vao vi tri cia mot trong cac phan tir cia cam bién, dong thoi
phan tir nay c6 lién quan dén vat can xac dinh dich chuyén.

Trong phuong phap tha hai, ang véi mot dich chuyén co ban, cam
bién phat ra mot xung. Viéc xéac dinh vi tri duoc tién hanh bang cach ¢ém
s xung phat ra.

Mot s6 cam bién khdng doi hoi lién két co hoc gitra cam bién va vat
can do vi tri. Mdi lién hé giira vat dich chuyén va cam bién duoc thuc hién
thdng qua vai tro trung gian cua dién truong, tur truong hoac dién tir truong,
anh sang.

Cac loai cam bién thong dung diing dé xac dinh vi tri va dich chuyén
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cta vat nhu dién thé ké dién tro, cam bién dién cam, cam bién dién dung,
cam bién quang, cam bién ding séng dan hdi.
Dé xac dinh vi tri va dich chuyén cua san pham, déng thoi kiém tra san
pham nén trong mo hinh di st dung loai cam bién quang dién.
> Cam bién quang dién :

Cam bién quang dién bao gdm 1 ngudn phét quang va 1 bo thu quang.
Ngudn quang sir dung LED hoic LASER phét ra anh sang thay hoic khong
thay tly theo budc song. 1 bo thu quang st dung diode hoic transitor quang.
Ta dat bo thu va phét sao cho vat can nhan biét c6 thé che chan hoac phan xa
anh sang khi vat xuat hién.

Anh sang do LED phat ra duoc hoi tu qua thau kinh. O phan thu anh
sang tir thau kinh tac dong dén transitor thu quang. Néu c6 vat che chan thi
chim tia s& khong tac dong dén bo thu duoc. Song dao dong dung dé bo thu
loai bo anh hudng cia anh sang trong phong. Anh sang cua mach phét sé tat
va sang theo tan s6 mach dao dong. Phuong phép sir dung mach dao dong 1am
cho cam bién thu phat xa hon va tiéu thy it cong suat hon.

Lya chon dién &p cap cho cam bién phai phi hop voi dién ap cua
mach diéu khién. Do mach diéu khién két ndi v&i bo didu khién PLC nén dién

ap cua cam bién 1a 24 VDC.

Hinh 3.11: Sensor E3F-DS10C4 cua Omoron.

43



bac tinh ky thuat cua sensor E3F-DS10C4:

Cam bién quang dién hinh tru chéng nhiéu tt vai cong nghé Photo-IC.
Khoang cach phét hién khoang 10cm véi bo diéu khién d6 nhay cho bo
khuéch tan.

- Khoang céch phat hién la 100 mm.

- Pic tinh tré : t6i da 20% khoang céch phat hién.

- Paura: DC 3 - day NPN NO.

- Vat cam bién nho nhét: 10x10mm.

- Chi s6 LED: Red LED.

- Nguén sang (budc song) : LED hdng ngoai (880nm).

- Kich thugc: 22 X 70mm /0,86 x 2,8 (D * L).

- Chiéu dai cép: ~ 115cm.

- Cung cap dién &p: 10 — 30 VDC.

- biénap lamviéc : 10 — 30 VDC.

- Dong hién tai: 300 mA.

- Tan s6: 500 Hz.

- Mau : Mau den, vang, xam.

- Thoi gian dap tng: téi da 2,5 ms.

- Nhiét 46 méi trudng tir - 25°C t6i 55°C.

- D6 4m mdi trudng tir 35% toi 85%.

- Trong lugng (ca vo) : 60 g.

- Ché do ngd ra: Chon lya Light-ON / Dark-ON.
3.2. THIET KE MACH PONG LUC VA MACH PIEU KHIEN.
Yéu cau:

- So do diéu khién dam bao du cac qua trinh cong nghé.
- Pon gian, tin cay, day du cac dau vao — ra.

- bam bao tha tu diéu khién.
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Trong mach diéu khién st dung bo diéu khién logic lap trinh PLC dé

diéu khién hé théng phan loai san pham vi PLC duoc ung dung nhiéu trong

cdng nghiép va san xuat, co d6 tu dong hda cao:

Khong mat nhiéu thoi gian lap dat.
D& dang thay d6i chuong trinh diéu khién.
Do tin cay cao.

Dé dang trong bao dudng, sta chira.

> So do khoi cua hé théng

U

. Khéi
Khoi . Khoi xir ly
. vaofra |3
nguon ::> (Ué]) E:> trung tam (CPU)
Khéi co cau Ir<ho‘i
| chiphanh may tinh
diéu khién

Hinh 3.12: So d6 khéi cia hé théng.

Hé théng bao gom cac khoi :

Khdi nguon.

Khdi vao ra(l/0).

Khéi xir Iy trung tam CPU.
Khéi may tinh diéu khién.

Khéi co cau chap hanh.
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a. Khéi ngudn.
CO6 vai trd cung cap toan bd ngudn dién cho cac cac khéi trong hé thong.
Khdi ngudn c6 so @6 khéi nhu sau:

Bién 4p Céu Diode

Hinh 3.13: Khéi nguon.

- Dung may bién &p thuc hién ha &p va cach ly.

- Dung cau chinh luu thyc hién chinh luu.

- Dung tu dién (tu héa) co dién dung Ion thuc hién mach loc.
b.Khéi vao ra(l/0).

Khdi vao ra c6 nhiém vu chuyén cac tin hiéu tir bén ngoai vao khéi xir ly
trung tdm PLC, ddng thoi nhan céc 1énh giri ra tir PLC dé thyc hién cac chuc
nang khac. Khi vao gom cac cam bién, cac nit an, céng tac hanh trinh. Céc
dau ra ctia khoi 1a cac dau diéu khién chuyén dong cia : bang tai, tay gat.

c. Khéi xir Iy trung tam PLC.

La bo diéu khién logic 1ap trinh PLC S7-200 cua hang SIEMENS. C6 vai
tro quan trong nhat trong toan bo hé théng, cé nhiém vu diéu khién, giam sat
moi hoat dong cua day chuyén. PLC giao tiép hai chiéu vai khdi vao ra va
khoi diéu khién. Pong thoi PLC ciing giao tiép mot chiéu véi co cau chap
hanh dé diéu khién dong co thuc hién cac 1énh cta chuong trinh diéu khién.

d. Khéi may tinh diéu khién
C6 chtrc ning cai dat, sira chita chuwong trinh cua PLC. Viéc giao tiép gitra

PLC véi may tinh dugc thuc hién qua cong COM.
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e. Khéi co cdu chap hanh:
Gom 2 dong co thuc hién truyén dong 2 bang tai va 1 tay gat dé phan loai
san pham.
3.3. THIET KE PHAN MEM.
3.3.1 Y&u cau cdng nghé.

Trong qué trinh san xuit va gia cdng trong cac hé thong thuc té, hé thdng
c6 giai doan kiém tra san pham sau gia cng, ché tao. M6 hinh trong 6 4n mé
phong theo phan loai san pham d6. S6 lwgng san pham can phan loai phu
thudc vao phan cing va cach lap trinh, cho nén trong luan van nay em s& phan
loai khoang 3 san pham (chiéu dai 3 san pham chinh 1a 3cm, 5cm va 7cm).

Day chuyén duoc khaoi dong bang nit Start (mau xanh) va ding lai bang
nat Stop (mau do).

Khi nhan Start — khéi dong hé théng, dong co truyén dong bang tai duoc
cap dién, bat dau truyén dong quay 2 bang tai, dong thoi cap dién cho PLC.
Khi cho vat vao bang tai.

Khi gap cam bién 1 (cam bién 1 duoc dat & d6 cao chuan cua san pham
thap nhat), tay gat quay bén trai dua san pham vao 0 thir nhat cua bing
chuyén 2.khi gap cam bién 1 va 2 (cam bién 2 duoc dit & do cao chuan trung
binh) cam bién 1 va 2 dong thoi co tin hiéu tay gat quay sang bén phai dua
san pham vao & thtr 3 ciia bang chuyén 2. khi vat gap ca 3 cam bién (cam bién
3 duoc dat & do cao nhat) ca 3 cam bién dong thoi cd tin hiéu tay gat ¢ vi tri
chinh gitta dua san pham vao 6 thir 2 ciia bang chuyén.

3.3.2. Cac diu vao/ra:
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Bang 3.1 Céc dau vao ra.

Cic dau vao

STT | biachi Ky hiéu Chtric nang
1 10.3 Start Khoi dong bang chuyén
2 10.4 Stop Dung hé thong bang chuyén
3 11.2 CB mtc cao Phat hién vat & mic cao
4 11.1 CB mic TB Phat hién vat ¢ mac TB
5 11.0 | CB muc Thap Phat hién vat & muc thap
6 10.2 CTHT cao Dung dong co gat vat
7 10.1 CTHT TB Dung dong co gat vat
8 10.0 CTHT Thap Dung dong co gat vat
Ciac diu ra
STT| biachi Chtic nang
1 Q0.7 Gat vat sang trai
2 Q0.4 Gat vat sang phai
3 Q0.0 khoi dong bang chuyeén
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11.0+11.1+11.2

10.1

11.0 10.0 10.2 11.0 +11.11

\ 4

A

Q0.4 Q0.7

Hinh 3.14: So d6 tay gat.

+ Tin hiéu diéu khién tir cam bién: 11.0,11.1,11.2
+ Tin hiéu dung vi tri: 10.0, 10.1,10.2

+ Tin hiéu diéu khién chiéu dong co: Q0.4, Q0.7
3.3.3. So' d6 thuat giai.
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11.0=1, 11.1=1
11.2=1,10.1=1

11.0=0

11.0=0, 11.1=0
11.1=0, 11.2=0

MO0.1=0 0.2=0 M0.6=0 0.
MO0.2=1 MO0.7=1

o

=0

0
\f

— — ™MO-7=0 —
M0.2:O 0.3=0 ML1.0=1 1.0=0
M0.3=1 M1.3=0
MO0.3=0 0.4=0 M1.0=0 1.1=0
M0.4=1 M1.1=1
MO.4=0 0.4=1 M1.1=0 1.1=1

Hinh 3.157 So d6 thuat giai.

50



3.3.4. Chuwong trinh diéu khién phan loai san pham.

[ PROGRAM COMMENTS

Network 1 Metwork. Title
| Mebwork Comrment
[ao0a 1n.a 101 k0.0
| | | | | | r
. 1 /0 1 (s
1
k1.4
| |
1 I
Metwork 2
w00 .o 1.1 1.2 k01
| | | | | | | | r
1 - - - {s)
1
0.0
—( ")
1
Metwork 3
k0.1 T37
|} N TON
1 |
14PT 100 mg
Metwork 4
|
k0.1 T37 w02
| | | | !
1 1 (s5)
1
k0.1
R)
1
Metwork 5
|
M0.2 10.0 w02
] | ] | I
. . (R
1
w03
5)
1
Metwork &
|
M0.3 T35
| |
1 I IM TOM
E-FT 100 ms
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Metwork 7

739 M0.3 MO.4
|1 |1 g
1 1 {35
1
M3
R )
1
Metwork 8
|
M0.4 10,1 MO.4
|1 |1 g
1 1 { R
1
Metwork 9 Metwark, Title
[ Metwork Comment
Qoo 1.0 1.1 0.1 MO5
|1 1,1 l |1 g
1 1/ S 1 . ? )
M1.4 M1.3
|1 g
1 {5
1
MNetwork 10
MO.5 1.0 1.1 1.2 MO.6
|| | | |1 I
I 1 1 1 {5
1
MO.5
—{( ")
1
MNetwork 11
|
MO T38
| | N TON
i4prT 100 s
Network 12
|
738 M1.2 MO.G MO.7
|| | | ¢
I 1/ 1 (s
1
MO.6
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Metwork 13

M0.7 0.2 M1.3

Network 14
|
M1.0 T40
| | I TON
E-4PT 100 msz
Metwork 15
|
T40 k1.0 k1.1
| | (s)
1
1.0
—( R)
1
Metwork 16
|
k1.1 101 k1.1
| | (R)
1
Metwork 17
|
101 k1.4




Hetwork 18

11.0 111 1.2 M1.2
| | | | | r
— /| 1 /1 1 /1 (s)
1
Hetwork 19
I
k1.2 T4
—] | I TON
104PT 100 mz
0.2
—C R )
2
W07
—( R )
1
Hetwork 20
|
TH 1.2
— )
1
Metwork 21
|
M0.2 Q0.7 (0.4
| l | l r )
1 I 1 I L
M1.1
| l
1 I
Network 22
|
M0.7 no4 Qo7
_l | | | r )
| 1 | LY
0.4
Metwork 23
|
0.3 no.o
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Metwork 24

Netwoik 25
|
Qoy M0.2
| (r)
1
MNetwork 26
|
(0.4 k1.4
| (r)
1
_llllil.?l_
Metwork 27
|
1.3 0.2
|| (r)
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3.3.4. M6 hinh thuc té.

Hinh 3.17: M6 hinh thuc té 2
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Hinh 3.18: m6 hinh thuc té 3.
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KET LUAN

Sau thoi gian 1am d6 an tét nghiép,duéi sy huéng dan tan tinh cua thay
gido Thac si Nguyén Trong Thang, dén nay tac gia da hoan thanh d6 an cua
minh. Nbi dung chinh cua d6 an bao gom:

Phan kién thuc:

* Tim hiéu vé b diéu khién lap trinh PLC S7-200.
*Tim hiéu quy trinh céng nghé biang chuyén phan loai san pham.
* Tim hiéu vé cam bién quang.
Phan thiét ké thi cong:
* Xay dung so d6 khoi.
* V/iét chuong trinh diéu khién.
* Thi cbng chay thir mé hinh.

Pé tai nay duoc trinh bay theo dang mé hinh mé phong. Nén trong qué
trinh thuc hién luan van nay khéng tranh khoi nhitng sai sot. mong rang dé tai
nay s& dugc cac ban sinh vién khoa sau sé tiép tuc nghién ciu va khac phuc
nhitng mit han ché cua dé tai dé tao ra san pham ti wu phuc vu cho san xuat
va doi song xa hoi.

Em xin dugc su chi bao, gop y cua thay co dé dé tai cua em duoc hoan
thién hon. Cudi cling em xin tran trong cam on thay Hiéu truéng, Ban Giam
hiéu nha truong, cac phong ban chic ning, thay truong khoa dién, cac thay co
trong khoa dién va dic biét 1a thay thac si Nguyén Trong Thang 1a ngudi truc
tiép huéng dan em thuc hién dé tai.

Hai Phong, ngay  thang  nam 2011

Sinh vién thyc hién.

Db Thanh Tuan
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