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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh Iuvu hanh ndi bd nén cac ngu@)n thong tin
c6 thé duoc phép ding nguyén ban hoic trich ding cho cic muc dich vé dao tao va
tham khao.

Cudn gido trinh nay dung cho hoc sinh h¢ trung cép va da luu hanh no1 bo tai

truong

Moi muc dich khac mang tinh 1éch lac hoac st dung vo1 muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Cung véi sy phat trién véi nganh ky thuat dién tir, cong nghé thong tin, nganh
ky thuat lép dat & diéu khién trong cong nghiép, nganh tu dong hoa di va dang dat
dugc nhiéu tién bo moi. Ty dong hoa khong nhimg giam strc lao dong cho con nguoi
ma con gop phan rat 1on trong viéc ning cao nang suat lao dong, cai thién chat luong
san pham. Chinh vi thé ty dong héa ngay cang khang dinh duoc vi tri cling nhu vai tro
trong cac nganh cong nghiép va dang dugc phd bién rong rii trong cac hé théng cong
nghiép trén thé gidi noéi chung va Viét nam néi riéng.

Viéc tmg dung thanh cong cac thanh twu cua 1y thuyét diéu khién téi vu, cong
ngh¢ thong tin, cong nghé may tinh, cong nghé dién — dién tir, va cac linh vuc khoa
hoc k¥ thuat khac trong nhitng nim gan dy da din dén su ra doi va phat trién cia thiét
bi diéu khién logic c6 kha ning lap trinh (PLC). Ciing tir day da tao ra mot cudc cach
mang trong linh vyuc k§ thuat diéu khién trong céng nghiép.

Khi bién soan di cd ging cap nhat nhitng kién thirc méi c6 lién quan dén ndi dung
chuong trinh dao tao va phu hop vé1 muc tiéu dao tao, ndi dung ly thuyét va thuc hanh
duoc bién soan gén v&i nhu cau thuc té trong san Xuét d@)ng thoi ¢6 tinh thuce tién cao.
Noi dung gi4o trinh dugc bién soan véi dung luong thoi gian do tao 90 gid gom co:
Bai 1: Poc/phan tich ban vé& bd diéu khién 1ap trinh

Bai 2: Kiém tra thiét bi

Bai 3: Phan mém 14p trinh plc

Bai 4: Lép dat mach dong lyc

Bai 5: Két nbi giita ple va thiét bi ngoai vi

Bai 6: Lap trinh va két ndi theo yéu cau thiét ké

Bai 7: Céac bai tap thuc hanh vé 1ap trinh va két n6i

Trong qua trinh str dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc va
cong nghé phat trién c6 thé diéu chinh va bd sung nhiing kién thirc méi cho phu hop.
Trong gido trinh, c6 dé ra noi dung thuc tap cua timg bai dé nguoi hoc ciing ¢ va ap
dung kién thic phu hop véi k¥ nang.

Gido trinh ¢ Lép dat hé théng thiét bj diéu khién tu dong ’dugc bién soan nham
muc dich hd trg cho viéc day va hoc phian mém plc nhu Siemens, Glofa GMX,
Mitsubishi Electric,Omron. Pong thoi giiip cho cac can bo ky thudt, cong nhan ky
thuat dién — dién tu, ty dong hoa co diéu kién cung cd va nang cao kién thirc nganh
nghe, tlep can nhanh véi cac thiét bi tu dong hi¢n dai dang dugc su dung trong cong
nghiép.

Tuy c6 nhiéu cb ging rat nhiéu dé hoan thanh gido trinh nay nhung khong thé khong
c6 nhirng thiéu sét. Vi vay rat mong nhan duoc sy dong gop tir ban doc.
Cu Chi, ngay 5 thang 8 nam 2024

Nguoi bién soan
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GIAO TRINH CHUONG TRINH MO PUN LAP PAT HE THONG THIET
BI PIEU KHIEN TU PONG

Mi s6 mo dun: MD 20
Thoi gian mo dun: 90 h; Ly thuyét: 30 h; Thyc hanh: 56 h. Kiém tra: 4h
VI TRi, TINH CHAT CUA MO PUN:
- Vi tri: Trude khi hoc mé dun nay can hoan thanh cidc mé dun co s¢ va mot s mon hoc
chuy&n mén, mén hoc nay nén hoc gan cudi khéa hoc.
- Tinh chat: La mé dun bat budc trong chuong trinh dao tao Ky thuat lép dat dién & diéu
khién trong cong nghiép.
MUC TIEU MO PUN:
- Vé kién thirc:

+ Trinh bay dugc nguyén 1y, ciu tao va nguyén tic hoat dong ctia bo diéu khién 1ap
trinh PLC; So sanh dugc cac wu nhuoc diém véi b diéu khién co tiép diém va cac bod
diéu khién 1ap trinh PLC.

+ Trinh bay duogc cac tap 1énh xir Iy trong PLC, cac giai thudt diéu khién cho cac
bao toan vira va nho trong thuc té cong nghiép.

- Vé k¥ nang:

+ Thyc hién dugc két ndi phan cimg gitta PC - PLC va thiét bj ngoai vi.

+ Thyc hién duge mot s6 bai toan ing dung don gian trong cong nghiép.
- Ve thai do:

+ Pi hoc day du va dang gio, cha dong, sang tao va dam bao an toan trong qué trinh
hoc tap ; hoan thanh chuong trinh ty hoc ¢ nha.

NoOi dung mo dun:



BAI 1: POQC/PHAN TiCH BAN VE BQ PIEU KHIEN LAP TRINH

Gioi thiéu

- Bai nay gitip hoc sinh doc dugce so dd cac bo diéu khién lap trinh thong dung

Muc tiéu cia bai:

Khi hoc xong bai nay sinh vién c¢6 kha nang:

- Nhan dang dugc ngd vao, ngd ra, bo xur ly. tin hiéu vao, ra va ham truyén cla cac
thiét bi vat Iy thudc hé diéu khién dién cong nghiép.

- Phén tich dugc cac chi tiéu k¥ thuat can dat trong hé ty dong diéu khién. phuong
phap danh gia h¢ tw dong diéu khién.

1. Thuat ngu’ vé diéu khién, hé diéu khién, phan loai h¢ diéu khién.

1.1 Thuét ngir vé diéu khién:

La tmg dung cua ly thuyét diéu khién ty dong vao viéc diéu khién cac qua trinh
khac nhau ma khong can toi su can thiép cia con nguoi. Mot trong nhimg dang diéu
khién don gian nhét 1a diéu khién vong kin, mdt bo diéu khién s& so sanh mot gia tri do
duoc v6i mot gia tri dat, va xir 1y tin hiéu sai s thu duge dé thay d6i dau vao cua qua
trinh, theo d6 dau ra duogc diéu khién 6n dinh quanh gia tri dat. Diéu khién vong kin trén
1a ing dung diéu khién phan héi 4m. Co s& toan hoc cua 1y thuyét diéu khién bat dau tir
thé ky 18, va dugc phat trién hoan thién vao thé ky 20. Viéc thiét ké mot hé thong véi cac
dic diém cua 1y thuyét diu khién thuong yéu cau cac phan hoi dién hodc co dé thu nhan
cc bién ddi cua dic tinh dong hoc cua cac hé théng diéu khién. Viéc diéu khién dugc
thue hién thong qua diéu chinh ning lugng dau vao cia hé thng.

1.2. H¢ diéu khién:

Tap hop tat ca cac thiét bi ky thuat, dam bao diéu khién hodc diéu chinh ty dong
mot qué trinh nao d6 (d6i khi goi tat 1a hé thong tu dong — HTTD). Y nghia cua diéu
khién tu dong: - Pap Ung cua h¢ théng khong théa man yéu cau cong ngh¢ - Tang do
chinh xac - Tang niang suét - Tang hiéu qua kinh té
1.3. Phan loai hé diéu khién:

1.3.1. Phan loai dua trén mé ta toan hoc ciia hé thong Hé thong lién tuc.

Hé thong lién tuc dugc mod ta bang phuong trinh vi phan. Hé théng roi rac: Hé
théng rdi rac dugc mé ta bang phuong trinh sai phan. Hé thong tuyén tinh: hé théng duoc
mo ta boi hé phuong trinh vi phan/sai phan tuyén tinh. Hé thong phi tuyén: Hé théng mo
ta boi hé phuong trinh vi phan/sai phan phi tuyén. Hé thong bét bién theo thdi gian: hé s6
cua phuong trinh vi phan/ sai phan mo6 ta he thong khong do6i. He théng bién d6i theo thoi
gian: h¢ s6 cua phuong trinh vi phan/ sai phdn m6 ta he thong thay d6i theo thoi gian.
1.3.2. Phan loai dua trén ) ngo vao — ngo ra hé thong Hé thong mot ngd vao — mot
ngd ra (h¢ SISO): (Single Input —Single Output).

Hé théng nhiéu ngd vao — nhiéu ngd ra (h¢ MIMO): (Multi Input — Multi Output).
1.3.3. Phan loai theo chién hroc diéu khién.

Muc tiéu diéu khién thuong gip nhat 1a sai sd giita tin hiéu ra va tin hiéu vao
chuin cang nho cang tdt. Tuy theo dang tin hi€u vao ma ta c6 cac loai diéu khién sau:
Piéu khién 6n dinh héa: Néu tin hiéu chuan x(t) = const, ta goi 1a diéu khién 6n dinh hoéa.
Diéu khién theo chuong trinh: Tin hiéu vao x(t) 1a ham thay doi theo thoi gian nhung da
biét trudc. Diéu khién theo ddi: Tin hiéu vao x(t) 1a ham khong biét trude theo thoi gian.
2. Ham truyén hé tuyén tinh, dap @ng co ban, hé hé va tinh 6n dinh.

2.1. Ham truyén hé tuyén tinh:


https://vi.wikipedia.org/wiki/L%C3%BD_thuy%E1%BA%BFt_%C4%91i%E1%BB%81u_khi%E1%BB%83n_t%E1%BB%B1_%C4%91%E1%BB%99ng
https://vi.wikipedia.org/w/index.php?title=%C4%90i%E1%BB%81u_khi%E1%BB%83n_v%C3%B2ng_k%C3%ADn&action=edit&redlink=1
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%99ng_h%E1%BB%8Dc

Mot mo hinh toan hoc cua mot hé théng dua trén viéc st dung mdt toan tir tuyén
tinh. Cac hé thdng tuyén tinh thuong c6 dic diém va tinh chat don gian hon nhiéu so véi
cac hé thong phi tuyén. La mot khai niém hodc y tuong hoa toan hoc, cac hé théng tuyén
tinh co vai tro quan trong trong ly thuyet diéu khién tu dong, xu ly tin hiCu, cling
nhu vién théng. Vi du, moi trudng lan truyen cho cac hé théng vién thong khong day
thuong duge mé phong bing cac hé thdng tuyén tinh.

2.2 Pép tng co ban: V& co ban trong tu dong hoa c6 2 kiéu diéu khién vong lap: vong
1ap m¢ (open loop) va vong 1ap kin (closed loop).

Vi bd diéu khién ~vong lap mo, cac lénh tir bo diéu khién doc 1ap véi dau ra. vi du d&
hiéu nhu: Dé giir Am nhiét d6 trong mot toa nha, ngud ta lip mot cai 10 swdi & trung tam,
duoc diéu khién bai 1 bo timer. Bo timer nay sé diéu khién bat/ tit 10 sudi theo thoi gian
dinh sén lip di lp lai ma khong can biét nhiét do trong phong dang 14 nong hay lanh.

Vi bo diéu khién vong lap kin, cac 1é€nh tir b diéu khién ludn phu thudc vao gia tri &
dau ra. Trong trudong hop 10 sudi bén trén, dé gilr nhi€t do trong phong luon 6n dinh,
nguodi ta 1ap thém mot cam bién nhiét d6. nho ¢6 phan hoi (feedback) tir cam bién ma bo
diéu khién c6 thé cam nhan dugc nhiét do trong phong, tir d6 so sanh gitra nhiét do trong
phong va nhiét d can ting gitp nhiét do trong phong luén & mire ¢b dinh. Do d6, bo dicu
khién vong 13p kin, luén c6 mot vong cua tin hiéu phan hdi dé dam bao dau ra theo ding
gia tri da thiét 1ap (Set point) con goi 1a gia tri tham chiéu dau vao (Reference input). vay
nén, bo diéu khién vong lap kin con dugc goi 1a bo diéu khién c6 phan hdi.

2.3 Hé hé va tinh 6n dinh.

Mot hé théng ty dong bt ky khi van hanh déu bi tic dong boi nhitng nhidu loan khéc
nhau, c6 thé 1am thay doi ché do6 lam viéc binh thudng cta né.

Mot hé théng tu dong goi la t6t néu nod lam viéc binh thuong, 6n dinh trong diéu kién ¢
tac dong nhiéu bén ngoai.

Vay khi thiét ké mot hé thong diéu chinh ty dong khong chi phai dam bao cho hé thdng
6n dinh ma con dam bao cho hé théng 6n dinh véi mic do can thiét (tic 1a qua trinh
chuyén tiép cua cac tac dong nhifu tao nén phai chim dut nhanh).

KHAINIEM VE TINH ON BINH CUA HE THONG TU PONG

Néu mot hé théng dicu chinh sau khi bi nhleu ngoai pha mat trang thai can bang ma co
thé phuc hoi trang thai can bang cii hodc tién dan dén trang thai can bang mdi thi hé
théng d6 goi 1a hé théng 6n dinh

3. Cac phuong phap nghién ciru h¢ ty dong diéu khién. Bién doi dién co.

3.1  Phwong phap thong tin phan hdi: mudn diéu khién mot hé thong phtre tap dat
ket qua tbt, bat budc phai c6 nén thong tin tur d6i tuong diéu khién t6i co quan diéu khién
vé output cua d6i trong diéu khién. Nguyén 1y nay nhin manh “thong tin vé output cua
d6i tuong diéu khién ” chtr khong phai thong tin vé hanh vi hay ciu triic cua d6i tugng
dieu khién “chir khong phai thong tin vé hanh vi hay cau triic doi twong diéu khién.

1.1.1 Phuong phap da dang twong xumng: mudn diéu khién t6t mot he thong phtec tap thi
da dang cua co quan diéu khién _phai tuong xtng voi dbi twong diéu khién. Ta dinh nghia
da dang cuiia d6i twong diéu khién chinh 1a s trang thai ra c6 thé cé trong thuc té cua dbi
tuong diéu khién. Pa dang cuia mot hé 13 16n, ddng nghia voi Entropy ctia hé d6 1a 16n.
Con da dang cua co quan diéu khién 1a gi’? Do la kha nang lam giam Entropy cua d6i
tugng diéu khién. Khi dbi tuong diéu khién c6 Entropy 16n thi kha nang lam giam
Entropy cia co quan diéu khién cung phai lon. Kha nang ay bao g6m nhiing gi? Tac dong
clia moi truong Tac dong diéu khién Thong tin phan hdi - V& nhan luc: Phai twong xtng
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vé b lugng, tuong xrng vé trinh d6 (hiéu biét vé khoa hoc hé théng, khoa hoc quan 1y va
diéu khién) va tuong xung vé kinh nghiém (t6 chtrc thyc hién). - V& phwong tién vat chat:
phai tuong xtng vé s6 luong, chat luong va chung loai. Phai c6 cac hé trg gitp tuong
xung nhat 1a cac hé trg giup vé cung cap va xtr Iy thong tin. Theo nguyén 1y nay, co 2
diéu nén tranh trong qua trinh quan ly: - Mot 1a khong nén giao nhiém vy cho mot nguoi
ma khong tao cac diéu kién twong xtng cho ngudi ay thuc hién nhiém vu duge giao. -
Hai la khong thé giao nhiém vu cho m{t ngud1 ma trinh d9, kinh nghiém va trach nhiém
ctia ho khong twong xtng véi nhiém vu dugc giao. Nhitng buc bdi trong quan 1y nhu can
bd nha nudc lang phi, tham nhiing, quan liéu, lam dung chtrc quyén; chanh an xtr sai luat;
luat su tong tién than chu, hai quan théng dong budn 14u,.v.v... déu 13 nhirng biéu hién
ctia su vi pham nguyén 1y da dang twong xing trong khau “t6 chirc can bo”, diéu nay lam
cho co quan diéu khién khong du kha nang thyc hién dugc nhiém vu va tric trach cua
minh.

3.2  Phuwong phap phén cap: Mudn diéu khlen tot mot he thdng phirc tap ¢6 phan cap
thi co quan diéu khién cing la mot h¢ phan cap vé to chirc cling nhu vé cac hoat dong
trong qué trinh diéu khién. Thuc chét day cung la mot sy van dung nguyén ly da dang
tuong xtmg cho truong hop d6i tuong diéu khién 1a mot hé phan cap. Co quan diéu khién
phai c6 to chic phan cap phu hop sao cho da dang cua co quan diéu khién cép cao nhat
tuong tmg tuong tmg v4i da dang cua toan bd hé thdng bi diéu khién va da dang cua co
quan diéu khién & mdi cap tuong xing voi da dang cua d6i tugng diéu khién cia cap do.
Con vé hoat dong dleu khién thi khi lira chon muc tiéu cua ca hé thong 16n cing vOi cac
muc tiéu clia cic cip va ph01 hop chung sao cho su dong thuin cang nhiéu cang tt, sy
mau thuan cang it cang t6t. Su lwa chon tac dong diéu khién cling dat ra mot cach tuong
tu. Diéu nay c6 nghia la hoat dong cua co quan diéu khién ciing phai mang tinh chat phan
cip.Viéc phan cap trong hoat dong quan 1y va dleu khién vira 13 khoa hoc, vira 1a ngh¢
thuat nham lam sao cho cho hoat dong cta céac cap khong chdng chéo nhau va can tro 1an
nhau, ma 14 su phéi hop dong b giita 80 cac cap dé tao nén su nhip nhang ciia toan bo hé
thong. Sai 1am thuong thiy trong linh vuc nay c6 3 dang: - Mot 13 tip trung qua murc lam
cho cong viéc cua co quan diéu khién cdp cao bi qué tai nghia la di dang cua co quan
diéu khién khong twong xtng véi da dang cia d()1 tugng diéu khién; dan dén tinh trang
quan liéu va tri tré trong quan ly . - Hai la phan cap quéa mirc dan den tinh trang qua nhiéu
quyén hanh ¢ cap dudi dé sinh ra tinh trang vo to chtrc, lam suy yeu tinh thong nhat cua
hé thong, dan dan 1am cho co quan diéu khlen & cap cao khong kiém soét ndi cac co quan
diéu khién & cap dudi. - Ba 1a su phan cap chong chéo, c6 nhitng viéc giao cho qua nhiéu
don vi lam, lai c6 nhimng viéc bo trbng khong giao cho ai lam. Piéu nay din dén tinh
trang nhiéu don vi dim dap 1én nhau khi giai quyet mot viéc, va lai c6 nhiing viéc lam
khong giao cho ai quan Iy nén ai mudn 1am thé nao ciing duge. Ca 3 tinh trang trén déu
dan dén nhimng roi loan trong quan ly. 3.4.4 Nguyén ly du trir Pé dbi pho véi nhiing dot
bién cua ddi twong diéu khién, can phai c6 chién luoc duy trir thich hop. Nam 1972 René
Thom dé ra Iy thuyet tai bién cua cac hé dong trong d6 néu 1én mot nhan dinh rang, trong
qua trinh phat trién ctia 1 hé dong, c6 nhiing giai doan phat trién tuan tu (c6 nghia 1a bién
d6i khong nhiéu theo thoi gian) nhung cling c6 nhig giai doan cung voi nhitng blen d6i
clia modi truong, co thé xay ra dot bién; theo ca 2 nghia: tot hoic xdu. Dot bién tét co
nghia 1a 1am nay sinh nhiing thoi co méi cho sy phét trién ciia hé thong, dot bién xau
nghia 1a xay ra nhiing rai ro c¢6 thé 1am cho h¢ thong 1am vao khing hoang. Vi du nhu:
Bién ddi cua cac 10p dia tang thudong 13 nho, nhung ciing c6 nhitng giai doan dot bién trd
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thanh dong dat hodc xuat hién ndi ltra. P6i v6i nén kinh té x3 hoi cia mot nude, néu dot
nhién phat hién thiy mo dau véi trir lugng 16n thi d6 1a dot bién tét tao ra thoi co dé phat
trién kinh té, néu gip thién tai bdo lut thi d6 1a dot bién x4u. Co quan diéu khién phai du
kién duoc nhimg dot bién d6 dé c6 mot chién luge ddi phd thich hop. Chién luoc d6
chinh la dy tr{t cAc phuong tién vat chit. Van dé dit ra 1a du trit cac phuong tién vat chét
thudc ching loai nao, véi sd lugng bao nhiéu khong phai 1a bai toan dé. Néu du trit cac
phuong tién khong dung chung loai thi c6 du trit cling nhu khong, vi du nhu ta du trir
phuong tién véan tai duong thuy ma lai xay ra han han. Con néu du trit it thi khi dot bién
x4y ra, ta khong du phuong tién dé ddi pho; ching han 1i lut xay ra trén 81 mét dién 16n
ma ta chi du phong va chiéc sudng may thi khong du kha ning ctru hd va bao vé tai san
ctia dan. Mot dic diém nira 1a néu dot bién khong xay ra thi s6 vbén danh cho du trir co
“hi€u qua am” bdi vi n6 khong dugce sir dung ma lai con bi hao mon vo hinh nira; nhung
néu dot bién xay ra, von nay duoc st dung thi hiéu qua rit cao; giéng nhu cac thiét bi
phong va chita chay. Néu dam chdy khong xay ra thi thiét bi nay khong dem lai hiéu qua
gl ma con bi hao mon v6 hinh dén mot mirc nao do thi phai thay thé - viy ching ¢6 hiéu
qua am. Néu dam chay xay ra ma ta c6 day du ngay cac phuong tién de kip thoi dap tat
thi s& dem lai hiéu qua rat 16n. Trong toan hoc c6 ca mot 16p bai toan vé du trir toi wu ma
chung ta s& dé cap dén trong mot cudn sach khac.

3.3 Phuong phap bo sung ngoai: Trong tiép can hé thdng, nguyén 1y bo sung ngoai
dd néu lén phuong phap nghién ctru dé nhan thirc va ly giai nhing van dé “bat kha
quyét”. Con trong qua trinh dleu khién hé thong, nguyén ly bd sung ngoai néu lén
phuong phap giai quyét nhimg van dé khong thé giai quyet duoc tir bén trong hé thong.
Cu thé la: “Néu trong qua trinh quan ly hoac diéu khién hé thong ma ching ta gip phai
nhimg van dé khong gia quyét dugc tir bén trong hé thong thi phai tim giai phap tir bén
ngoai h¢ théng hodc dit né vao mot hé thdng 16n hon dé tim kiém giai phap”. Mot sb vi
du vé nhimg truong hop ching ta da van dung thanh cong nguyén ly nay: - Trong thoi ky
khang chién chéng My, ching ta khong thé giai quyét dugc van dé vii khi va quén trang,
quan dyng, chung ta da thanh cong viéc khai thac nguon lyc nay tir nudce ngoai. - Trong
giai doan phat trién kinh té hién nay, chung ta khong thé tu giai quyet duogc nhiing khoan
vbn dau tu 16n, va déa thanh cong trong viéc khai thac ngudén von nay tir nudc ngoai.
Nguoc lai ¢6 nhing van dé tiéu cuc trong quan ly nhu nan lang phi va tham nhiing trong
phat trién tran lan trong xi hoi, c6 thé tim thay 1y do trong viéc chung ta chua vén dung
nguyén 1y bd sung ngoai. Qua d6 thiy rang nguyén Iy bd sung ngoai co y nghia nhu la
mét phuong phap ludn trong khoa hoc quan ly; con trén thuc té no dlen ra nhu mot quy
luat caa tu nhién va xa hoi. Chang han nhu cac loai chim song & mién bic, khong thé tdn
tai & ddy trong bang gia mua déng phai di cu xudng mién nam nhu 13 mot quy ludt cua ty
nhién. Twong tu, khong it nguoi khong thé c¢6 cudc séng binh thudng trong mot 82 nudc
nghéo nan lac hau hoac chién tranh lién mién, ho phai di cu sang nudc khac. Su kién nay
dién ra nhu 1a mot quy luat vé xa hoi.

4. Heé kin. Hoi tiép. Sai so x4c 14p (sai s6 tinh). Dic tinh dong.

4.1  Hé kin: c6 nhiéu loai nhu hé 1 vong kin, loai nhiéu vong kin...

4.2 Hoi tiép: CO hai loai hoi tiép dwoc sir dung d6 I Hoi tiép &m va Hoi tiép duong.
Néu tin hiéu héi tiép tro vé c6 goc 1éch @ trong khoang 0 do <@ =<180do thi duoc goi

la Hoi tiép am.
Néu Tin hiéu hoi tiép vé cd goc léch @ trong khoang 180 d6 <@ = < 360 d¢ thi goi la
Hbi tiép duong.
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Ngoai ra, Tin hiéu hdi tiép con duoc xac dinh boi mot Hé sé hoi tiép k nhét dinh, néu k <
1 va la Hoi tiép am thi d6 12 mach khuyéch dai c6 phan hoi (e 1a ¢6 hoi tiép) dé tao ra
su 6n dinh sao cho néu Tin hiéu ra cang 16n thi hoi tiép vé cang nhiéu va né s& lam cho
tin hiéu ra giam di...

4.3  Sai sb xéac 1ap (sai sb tinh):

Xét hé thong hoi tiép am c6 so d6 khdi nhu hinh vé 4.3:

R(s) E(s) Cis)

Hinh 4.3: Hé thong héi tiép am
Sai so cua hé thong la

EiE‘]ZRi.“?]-CI:E]H[E]ZRI:-‘?]-;Hfﬁ]L His)
L 1+Gi(s)H(s)
— E[g]:L
1+Gr(s)H(s)
Sai s xac lap
e, = lim et)=1limsE(s)
b g—s
: sKis)
= e, =lim—
a—0 1+ G(5)His)

Sai s6 xac lap khdng nhitng phu thudc vao cau trdc va thong sd cta hé théng ma con phu
thudc vao tin hiéu vao.

4.4  Pic tinh dong: Dic tinh dong ctia hé thong mo ta sy thay doi tin hiéu ¢ dau ra cia
hé thong theo thoi gian khi co tAc dong ¢ dau vao. Trong thuc té cac hé théng diéu khién
rat da dang, tuy nhién nhitng hé thong duge mo ta bang mo hinh toan hoc c6 dang nhu
nhau s& cd dic tinh dong hoc nhu nhau. Dé khao sat dic tinh dong cua hé thong tin hiéu
vao thuong duogc chon 12 tin hiéu co ban nhu ham xung don vi, ham nic don vi hay ham
diéu hoa. TUy theo dang cia tin hiéu vao thir ma dic tinh dong thu dugc 1a dic tinh thoi
gian hay dic tinh tan sé.

5. Pic trung tin s tiéu chuin 6n dinh Nyquist.

Cho hé thong ty dong c6 so d6 khéi

R(s) a(s) Cis}

Cho biét dic tinh tan sd ctia hé hé G(s), bai toan dit ra 14 xét tinh 6n dinh cua hé thong
kin GK(s).
Tiéu chuan Nyquist
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Hé théng kin Gk(s) 0 6n dinh néu duong cong Nyquist cia hé ho G(s) bao diém (-1, jo) 1/2
vong theo chiéu duong (ngugc chiéu kim dong hd) khi o thay doi tir 0 dén

+2o trong d6 113 s6 cuc cua hé hé G(s) ndm bén phai mit phing phtc.

Vi dy :. Cho hé théng hoi tiép 4m don vi, trong d6 hé hd G(s) ¢6 duong cong Nyquist nhu
hinh v&. Biét rang G(s) on dinh. Xét tinh 6n dinh cta hé thdng kin (hinh v& 5)

)

-1, j0

F{ia)
o= 1)

)

Giljen)

Hinh 5: hé théng hoi tiép 4m don vi

Vi G(s) 6n dinh nén G(s) khong c6 cuc ndam bén phai mit phang phuc. Do dé theo tiéu
chuan Nyquist hé kin 6n dinh néu duong cong Nyquist G(jo) cua hé hd khong bao diém
(-1, jo). Vi vay:
Truong hop 1: G(jo) khong bao diém (-1, jo) ? hé kin 6n dinh.
Truong hop 2: G(jo) qua diém (-1, jo) hé kin ¢ bién gi¢i on dinh;
Tru:0‘ng hop 3: G(jw) bao diém (-1, jo) ? hé kin khong 6n dinh.
Cha y: Pbi véi cac hé thdng c6 khau tich phan 1y tudng, dé xac dinh duong cong Nyquist
¢6 bao diém (-1, jo) hay khong, ta v& thém cung -y/2 ban kinh v6 cung 16n (y 1a s6 khéu
tich phan 1y tuong trong ham truyén hé ho).
6. B6 chinh hé tw dong. diéu khién PID.
Mot bo diéu khién vi tich phan ti 1¢ (bd diéu khién PID- Proportional Integral Derivative)
12 mot co ché phan hoi vong diéu khién (b diéu khién) tong quat duoc st dung rong rai
trong céc hé thong diéu khién cong nghiép — bo diéu khién PID 1a bo diéu khién duoc sir
dl_mg nhiéu nhat trong cac bo diéu khién phan hoi. Bo diéu khién PID s& tinh toan gia tri

"sai s0" 1a hiéu so gitra gia tri do thong s6 bién do6i va gia tri dat mong mudn. By diéu
khién s& thuc hién giam ti da sai s6 bang cach diéu chinh gid tri dleu khién dau vao.
Trong trudng hop khong c6 kién thirc co ban (mé hinh toan hoc) vé hé théng diéu khién
thi bo diéu khién PID la s& bd diéu khién tot nhat.[" Tuy nhién, dé dat dugc ket qua tot
nhat, cac thong sd PID st dung trong tinh toan phai diéu chinh theo tinh chét ctia hé
thong- trong khi kiéu diéu khién 1a gidng nhau, cic thong sé phai phu thudc vao dic thu
ctia hé thong.
Giai thuat tinh toan bo diéu khién PID bao gdm 3 thong sd riéng biét, do d6 doi khi né
con duoc goi 1a didu khién ba khau: cac gia tri ti 1¢, tich phan va dao ham, viét tat
la P, I, va D. Gia tri # Ié xac dinh tac dong cua sai sb hién tai, gia tri tich phan xac dinh
tac dong ctia tong cac sai sé qua kht, va gia tri vi phan xac dinh tac dong cia toc do bién
d6i sai s6. Tong chap cia ba tic dong nay dung dé diéu chinh qua trinh thong qua mot
phan tir diéu khién nhu vi tri cta van diéu khién hay bd ngudn cua phan tir gia nhiét. Nho
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véy, nhirg gia tri nay c6 thé lam sang to vé quan h¢ thoi gian: P phu thude vao sai

80 hi¢n tai, | phu thudc vao tich liy cac sai s6 qua khit, va D du doan cac sai sb twong lai,
dura vao toc do thay doi hién tai.

Bang cach diéu chinh 3 hang s trong giai thuat cua bo diéu khién PID, b6 diéu khién co
thé dung trong nhirng thiét ké c0 y€u cau dac biét. Dap img cua bo diéu khién c6 thé dugc
mo ta dudi dang do nhay sai s6 cuia bd diéu khién, gia tri ma bo diéu khién vot 16 diém
dit va gia tri dao dong cua hé thdng. Luu ¥ 1a cong dung cua giai thuat PID trong diéu
khién khong dam bao tinh tdi uu hodc 6n dinh cho hé thong.

Vai tmg dung c6 thé yéu cau chi st dung mot hodc hai khiu tiy theo hé théng. Diéu nay
dat duoc bﬁng cach thiét dat doi 1gi cua cac dau ra khong mong mubn vé 0. Mot bo didu
khién PID sé& dugc goi 1a bo diéu khién PL, PD, P hoidc I néu ving mit cac tac dong bi
khuyét. Bo diéu khién PI khé pho bién, do dap tng vi phan kha nhay ddi véi cac nhiéu do
ludng, trai lai néu thiéu gia tri tich phan co6 thé khién hé thong khong dat duoc gia tri
mong mudn.

Chu y: Do su da dang cua linh vuc 1y thuyét va img dung diéu khién, nhiéu qui wdc dat
tén cho cac bién co lién quan cung duoc sir dung.

7. Thuc hanh doc va phan tich

Doc va phan tich cAu tric ciia mot PLC c¢6 thé duge mé ta nhu hinh vé 7a sau:

Ngd vao Xir ly; BS nhd Ngd ra
Khditrung tdm

B6 nhd chuang trinh
# U *,

Hé didu hanh

La m twong thich

TIN HIEU

TiN HIEU

Bit nhd k=4 =4 Timer

A ‘Bij dém kK=o k=4 Counter g

A _ .
U K= T~ Hé théing

U
La m tuong thich

Bditugng di€u

Cdm bién, nit
khidn

nhdn, ...

Bus
KHAU . KHAU
VAO KHAU XU LY RA
NGUON CUNG CAP

Hinh 7a: ciu trac cia mot PLC
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Doc va phan tich cAu tric khéi nguén cua mot PLC dugc mé ta nhu hinh vé 7b sau:
Ngudn cung cdp cho bé phat tin hiéu

BS phat tin hisu Y\ 0—7 —\

<hei KhGi trung tam (CPU) N
neudn i ngo
e o ++ Khdingd vao Aol
|
Vi X Iy T

Béituorg déukniéniaénbso () [ ] | }%

Ngudén cung cdp cho ddi

tugng didu khiénidén bdo
Hinh 7b: cau trac khoi nguon mét PLC co ban
8. Kiém tra.

BAI 2: KIEM TRA THIET BI
Gi6i thiéu
- Bai nay gitip hoc sinh kiém tra dugc thiét bi cac b diéu khién 1ap trinh théng dung
Muc tiéu cua bai:
Khi hoc xong bai nay sinh vién c6 kha ning:
- Phan tich ciu tao, nguyén 1y hoat dong cua céc loai cam bién trong do kiém, hiéu chinh
dat yéu cau k¥ thuat.
- Kiém tra xéac dinh hu hong cua céc linh kién, mach di¢n cam bién trong stra chira dat
yéu cau ky thuat,
- Thay thé cac hé thong cam bién trong sira chita dat yéu cau k¥ thuat.
- Lap dat cac hé thong cam bién trong day chuyén san xuét cong nghiép theo yéu cau k¥
thuat.
1. K¥ thuit cam bién:
Cac bd cam bién dugc st dung nhiéu trong cac linh vuc kinh té va ky thuat, cac bo cam
bién dic biét rit nhay cam duogc st dung trong cac thi nghiém, cac linh vuc nghién ctru
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khoa hoc. Trong linh vyc tu dong hod ngudi ta st dung cac sensor binh thuong cling nhu
dic biét. Cam bién c6 rat nhiéu loai, rit da dang va phong pht, do nhiéu hing san xut,
gitip con ngudi nhin biét cac qua trinh 1am viée ty déng cia may moc hoic trong ty dong
hoa cong nghiép

Cam bién 1a thiét bi dung dé cam nhan va bién doi cac dai luong vat 1y va cac dai lugng
khong co tinh chit vé dién can do thanh cac dai luong mang tinh chat vé dién c6 thé do
va xir 1y dugc Cac dai lugng can do (m) thudng khong cé tinh chat vé dién nhu nhiét
do,ap Sut,...tac dong 1én cam bién cho ta mot dic trung (s) mang tinh cht dién nhu dién
ap, di¢én tich,dong dién hodc tré khang chtra dung thong tin cho phép xac dinh gié tri cia
dai luong do. Pic trung (s) 1a ham cua dai lugng can do (m) : s = f(m) (1) Nguoi ta goi
(s) la dai luong dau ra hodc la phan ng cua cam bién,(m) 14 dai luong dau vao hay kich
thich(co ngudn gdc 13 dai lugng can do). Thong qua do dac (s) cho phép nhan biét gia tri
(m)

1.2. Cam bién nhiét d9: phan loai, ciu tao, ing dung.

Cam bién nhiét d6 duoc su dung nhiéu trong céc linh vuc kinh té va ky thuat, vi cam bién
nhiét d§ dong vai tro quyét dinh dén tinh chat cua vat chat, nhiét d6 c6 thé 1am anh huong
dén cac dai luong chiu tac dung cua nd, vi du nhu ap sudt, thé tich chat khi ... v.v. Cam
bién nhiét do rat nhay cam dugc sir dung trong cac thi nghiém, cac linh vuc nghién ctru
khoa .Trong linh vuc ty dong hod nguoi ta stir dung cac sensor binh thuong cling nhu dac
biét.

1.2.1 Thang do nhiét do Nhiét do co ba thang do

- Thang Kelvin : hay con goi 1a thang nhi¢t do dong hoc tuyét dbi, don vi 1a K . Trong
thang Kelvin nay nguoi ta gan cho nhiét do cua diém cén bang cua ba trang thai nudc da-
nudc-hoi mot gia tri s6 bang 273,15K (thudng duoc sir dung 1a 273K) Tur thang Kelvin
ngudi ta xac dinh thém cac thang méi 1a thang Celsius va thang Fahrenheit bang cach
chuyén dich cic gia tri nhiét do

- Thang Celsius : don vi nhiét d0 1a C. Quan h¢ gitra nhiét do Celsius va nhi¢t do Kelvin
duge xac dinh theo biéu thie : T (°C) =T (K) — 273,15

- Thang Fahrenheit : don vi nhiét d¢ 1a oF

1.2.2 Nhiét d9 can do va nhiét o6 dwoc do:

Trong tat ca cac dai luong vat 1y,nhiét do 1a mot trong nhirng dai lugng dugc quan tam
nhiéu nhit. D6 13 vi nhiét do c6 vai trd quyét dinh trong nhiéu tinh chit ctia vat chit nhu
lam thay d6i ap suat va thé tich ctia chat khi,lam thay d6i dién tro ciia kim loai,...hay noi
cach khac nhiét do lam thay d6i lién tuc cac dai lwong chiu anh hudng cua nd. Co nhiéu
cach do nhiét dg, trong do co thé liét ké cac phuong phap chinh sau - Phuong phép quang
dua trén su phan bd phd birc xa nhi¢t do dao dong nhiét (hiéu tmg Doppler) - Phuong
phap co dya trén sy gidn nd cua vat ran, cta chat 1ong hodc chat khi (véi ap suat khong
d01), hodc dua trén toc d6 4m thanh - Phuong phap dién dua trén sy phu thudc cua dién
tré vao nhi¢t d (hi€u ing Seebeck), hoac dua trén sy thay ddi tan sd dao dong cua thach
anh

1.2.3 Nhiét dién tré Platin va Niken :

Dién tré kim loai thay ddi theo nhiét do Nhiét dién trd 1 linh kién ma dién trd cua ban
than n6 s& thay doi khi nhiét do tac dong 1én né thay d6i Nhiét dién tré thuong duoc ché
tao tur cac vat li€u c6 kha nang chiu nhiét nhu : - Nhiét dién tro déng v6i kha nang chiu
nhiét : -50 oC dén 180 oC - Nhiét dién tr& niken voi kha ning chiu nhiét : 0 oC dén 300
0C - Nhiét di¢n trd platin véi kha nang chiu nhiét : -180 oC dén 1200 oC. Nguoi ta kéo
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chung thanh sgi manh quén trén khung chiu nhiét roi dit vao hdp vé dac biét va dua ra 2
dau dé 14y tin hiéu véi dién trd (RO) ché tao khoang tir 10(Q) dén 100(Q)

1.2.4 Nhiét dién tré Platin: Platin 1a vat liéu cho nhiét dién tr¢ duoc dung rong réi trong
cong nghiép. C6 2 tiéu chuan doi v6i nhiét dién tro platin, sy khac nhau gitra chung nam
& muc do tinh khiét cua vat liéu. Hau hét cac qudc gia sir dung tiéu chuan quéc té& DIN
IEC 751 — 1983 (dugc stra d6i 1an thir nhit vao nim 1986, 1an thir 2 vao nam 1995). USA
van tiép tuc st dung tiéu chuan riéng

1.2.5 Nhiét dién tro’ leen Nhiét dién tro niken so sanh véi Platin ré tién hon va c6 hé
s6 nhiét d6 16n gan gap 2 lan. Tuy nhién dai do chi tr -600 oC dén +2500 oC, vi trén
3500 oC niken c6 su thay ddi vé pha, cam bién niken 100 thudng dung trong coéng nghiép
diéu hoa nhiét do phong.

1.2.6 Cam bién nhiét d9 véi vat liéu Silic: Cam bién nhiét do voi vat lidu silic dang
ngay cang dong vai tro quan trong trong cac hé théng dién tir. Vi cam bién silic, bén
canh cac dic diém tuyén tinh, sy chinh xéc, phi t6n thap, con cé thé tich “hop trong mot
IC cung v6i bo phan khuyéch dai va cac yéu cau xu 1y tin hiéu khéac, hé thong tr¢ nén nhé
gon, murc do phirc tap cao hon va chay nhanh hon. K¥ thuat cam bién truyén théng nhu
cap nhiét, nhi¢t dién trd cod dac tuyén khong tuyén tinh va yéu cau su diéu chinh co thé
chuyén ddi chinh xac tir gia tri nhiét d§ sang dai lugng dién (dong hodc ap), dang duogc
hay thé dan boi cac cam bién silic véi loi diém 13 sy nho gon cuia mach dién tich hop va
dé sir dung.

1.2.7 IC cam bién nhiét do: IC cam bién nhiét d6 12 mach tich hop nhan tin hi¢u nhi¢t
do chuyén thanh tin hi¢u dudi dang dién ap hodc tin hi¢u dong di¢n. Dya vao cac ddc tinh
rat nhay cam cua cac ban dan véi nhiét do, tao ra dién ap hoic dong dién ti 1é thuan véi
nhiét do tuyét dbi C, F, K hay tuy loai. Po tin hiéu di¢n ta can biét duoc nhiét d6 can do.
Tam do gidi han tir -550 oC dén 1500 oC, d6 chinh - 25 - xac tir 1% dén 2% tuy theo
tung loai. Sy tac dong cua nhiét do s€ tao ra dién tich tu do va cac 16 trong trong chat ban
dan bang sw pha v& cac phan tir, but cac electron thanh dang ty do di chuyén qua cac
vung cau tric mang tinh thé, tao sy xuat hién cac 16 tréng nhiét 1am cho ti 18 dién tir tu do
va cac 15 tréng ting 1én theo quy luat ham s mi v6i nhiét d6. Két qua cua hién tuong
nay la dudi murc dién ap thuan, dong thuan ctia mdi ndi p — n trong diode hay transistor s&
tang theo ham s6 mii theo nhiét do. Trong mach to hop, cam bién nhiét thuong 1a dién ap
ctia 16p chuyén tiép p — n trong mét transistor loai bipolar, Texinstruments c6 STP 35
A/B/C; National Semiconductor LM 35/4.5/50...vv. * Cam bién nhiét LM 35/ 34 cua
National Semiconductor : Hau hét cac cam bién nhiét d6 pho bién déu sir dung c6 phan
phtec tap, ching han cip nhiét d6 ngiu c6 mirc ngd ra thip va yéu cau bu nhiét, thermistor
thi khong tuyén tinh, thém vao d6 ngd ra ciia cac loai cam bién nay khong tuyén tinh
tuong (g bat ky thang chia nhiét do nao. Cac khoi cam bién tich hop dugc ché tao khic
phuc dugc nhitng dic diém d6, nhung ngd ra ciia chiing quan hé voi thang do Kelvin hon
la d Celsius va Fahrenheit

1.2.8 Nhiét dién tr¢ NTC: NTC (Negative Temperature Conficient) 1a nhiét di¢n trd co
hé s6 nhiét dién tré am nghia la gia tri dién tré giam khi nhiét do tang, giam tur 3% dén
5% trén 1 d6 Cau tao : NTC 1a hdn hop da tinh thé ciia nhiéu 6xit gbm da dugc nung
chay & nhiét d6 cao (1.0000 C dén 1.4000 C) nhu Fe203 ; Zn2TiO4 ; MgCr204 ; TiO2
hay NiO va CO véi Li20. Dé c¢6 cac NTC c¢6 nhiing dic trung ky thuat 6n dinh voi thoi
gian dai, n6 con duoc xir 1y v6i nhitng phwong phap dic biét sau khi ché tao * Puong dic
tinh cam bién nhiét NTC : - Dic tinh nhi¢t d6 - dién tro
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1.2.9 Nhiét dién tré PTC (Positive Temperature Coefficent) 1a loai nhi¢t dién tré c6 hé
s6 nhiét dién tré duong (gia tri dién tro ting khi nhiét d6 ting). Trong mot khoang nhiét
d0 nhat djnh PTC c6 hé sb nhiét do o R rat cao.

CAu tao : Vat liéu ché tao PTC gém hén hop barium carbonate va mot vai oxit kim loai
khac duoc ép va nung, nhiéu tinh chat vé dién khac nhau c6 thé dat dugc bing cach gia
giam cac hop chat tron khac nhau vé nguyén vat liéu bang cach gia nhiét theo nhiéu
phuong phap khac nhau, sau khi gia nhiét nung két cic mdi ndi di dugc hinh thanh &
trong thermistors sau d6 trong qua trinh san xuat cac day ndi dan ra ngoai duoc thém vao,
nhiét dién tr& PTC thong thudng dugc phu bén ngoai mot 16p vé ¢o ciu tao nhu veeni dé
chéng lai &nh huong cia moi truong khong khi * Dac tinh nhiét do - dién trd cia nhiét
dién tr& PTC : Phan tir nhiét dién trd PTC dan ngudi c¢6 hé sé nhiét do duong PTC rit 16n
trong mot pham vi nhiét d§ dac trung. Trong khoang nhiét dd nay dién tr¢ thermistor gia
ting hon mudi phan trim . Su gia ting dién trd 14 do tic dong chat ban dan va hiéu tng
sat-dién. O vung lan can hat nhan tinh thé c6 mot 10p chan ma d6 1én mic dién thé cua
n6 tiy thudc hang sé dién mo6i cua vat liéu quanh nd. Sy hinh thanh 16p chan quyet dinh
muc gia ting dién trg. O mién dién tro thap, 16p chan dan ra tuong d6i yéu, hang s6 dién
moi 16n, nhiét do lam viéc cua phan to thap hon nhiét do chuyen pha, dugc coi nhu tri s6
gidi han hay con goi 13 nhiét d6 Curie. Trén muc ngudng nhiét dd chuyén pha thi hing s6
dién moi giam xudng, 16p chin manh 18n, va nhu vay dién trd phan tir ting 1én c6 dang
dbc ding. Su hoat hoa nhiét cua tai gay ra sy sut gidam dién tré ¢ chat ban dan, s& duoc
b hoan, mic di van con ¢6 thé nhan thdy & mién nhiét d6 thap hon nhiét d6 Curie

1.3. Céc loai cam bién xac dinh khoang cach.

bPé do khoang céach gitta cac vat thé hodc xac dinh vi tri ctia vat thé do. Hay tham chi Ia
do mirc nudc trong cac bé chua thi ta déu phai ding cam bién do khoang cach. Vay, trong
cong nghiép c6 nhitng loai cam bién do khoang cach nao va nguyén 1y hoat dong cua
ching ra sao?

1.3.1 Cam bién do khoang cach 1a gi?

Cam bién do khoang cach 1 nhdm cac cam bién dung dé do khoang cach. Do chinh xéac
ma cac thiét bi ndy mang lai c6 thé tir vai cm dén 3000 m. Loai cam bién nay thuong
duoc st dung kha rong rai trong cong nghiép, dac biét 1a & mot s6 cam bién va cac tram
dau khi.

1.3.2 Phin loai caim bién do khoang cich

Trén thi trudong ton tai kha nhiéu loai cam bién dung trong viéc do khoang céach gitra cac
vat nhu: cam bién siéu 4m do khoang cach, cam bién quang do khoang cach, cam bién
hong ngoai do khoang cach. cam bién do khoang cach bang laser,.... Tty vao nhu ciu vé
tinh chinh x4c, gia thanh, muc dich st dung, moéi truong xung quanh ma c6 nhiing loai
cam bién dic thu. C6 4 loai cam bién thuong dugce dung dé do khoang cach:

Cam bién Lase

Cam bién siéu am

Cam bién tir

Cam bién Encoder

1.3.3 Nguyén Iy hoat dong ciia cam bién khoang cach

Chung ta hiy tim hiéu chi tiét vé nguyén li hoat dong ciing nhu mét sé wu nhugce diém
clia cac loai cam bién do khoang cach nay ngay dudi day:

1.3.3.1 Cam bién Lase
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LV-NH32

Hinh 1.3.3.1: Cam bién Lase
Nguyén Iy cam bién Laser dung trong do khoang cach dugc wa chudng boi 1é tinh tng
dung cao trong nhiéu méi trudong. Pay 1a loai cam bién kha phd bién vi do chinh xéc cao,
sai s nho va co thé do trén pham vi dién rong cac vat. Cam bién laser ban c6 thé tham
khao cta hang Omron, Keyence....
1.3.3.2 Cim bién siéu Am

Hipio

Hinh 1.3.3.2: Cam bién siéu 4m
Ding cam bién siéu am do khoang cach 1a loai cam bién c6 do chinh xac rat cao. Po
khoang cach bang cam bién siéu 4m co nhleu cong dung va muc do su dung rong rai
trong cong nghiép. Ta c6 thé liét ké dén mot s6 ing dung kha phd bién ciia cam bién siéu
am nhu sau: Po khodng cach muc nudc thai cia nha may, do khoang cach tr miéng cua
bé chira ¢én dung mai trong bé chira (thudng 1 xing, dau,...) véi dong san pham nay thi
hang Omron c6 cung cap.
1.3.3.3 Cim bién tir

Hinh 1.3.3.3: Cam bién tr
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Dong dién sinh ra trong cam bién tir (Autonics, Omron) 1a dong dién xoay chiéu. Dong
dién nay gitp phat hién ra cac vat thé kim loai. Do d6 cam bién tir chi thudong dung dé
tinh khoang céach cua cac vat thé duoc cAu thanh boi kim loai.

1.3.3.4 Cam bién encoder

Hinh 1.3.3.4 : Cam bién encoder
Do chinh xac phu hop vao cac Encoder ma ta lwa chon. Ngoai ra, d§ chinh xac con phu
hop vao b xung sang chiéu dai. Cam bién nay thuong khéng cé tinh phd bién nhu 3 loai
bén trén vi gia thanh cling nhu tinh g dung khong dugc rong rai cua no.
1.3.3.5 Ung dung cua cam bién khoéng cach
Nhu di ndi ¢ phan khai niém, thi loai cam bién do khoang cach nay dugc su dung kha
thudng xuyén & cang bién hodc khu cong nghi¢p voi mot s6 ing dung dac biét nhu sau:
- Tranh va cham cho cac h¢ thong (can cau Gantry): Khi van hanh can cau gian, né 1a rat
quan trong dé c6 thong tin vé vi tri hién tai cua can cau. Trong truong hop nhu vay, cam
bién vt can laser duoc su dung voi sy hd tro cta guong phan xa. V61 do chinh xac 1én
dén + 2 mm va mot ty 1¢ 1én dén 50 phép do trén gidy, thiét bi nay 1a hoan toan phu hop
cho phép do vi tri dang tin cdy.
- Po khoang cach (Ports, hé thong docking): Cam bién khoang cach bing laser loai
LDM302A dugc su dung trong cac hé thng lap ghép cho cac tau. Ho do khoang cach tur
mép bén cho tau dén va dam bao rang cac muc tiéu duoc thong bao vé khoang cach hién
tai gitta tau va cac bén tau d6 bo & tat ca cac lan do. Cac LDM302A st dung vo6 hinh,
xung laser IR dam bao an toan cho mit dé do khoang cach téi gan nhu bat ky bé mat tu
nhién véi khoang cach 1én dén 300m. Dbi vé6i viéc thuc hién trong hé thong docking diéu
quan trong la tat ca cac loai hulks, cho du ho 1a gi hoac son mdi, co thé dugc phat hién
dang tin cdy. Diéu nay dugc dam bao bdi cac cam bién LDM302A. Cac LDM302A ciing
c6 thé do tdc do hién tai cua tau doc theo tia laser dua trén khoang cach do dugc va
su thay doi vi tri cta no.
- Do mirc xi mang, myc chat ran trong bon chira, thap cao (luu trir xi mang): Trong kho
luru triy rét 16n xi mang dugc phan bd tir mot chuyén tau dén mot sé thap hoac bdn luu trix
lon. Mot s6 thiét bi do khoang cach laser cua cac loai LDM41P dugc trién khai de cung
cép cho cac nha diéu hanh can cau véi thong tin chinh xac Ve s0 lwong xi mang mdi chiéc
thap hodc bdn. Cac théng tin lién lac thong qua truyén thong PROFIBUS d thu
thap thong tin khoang cach d& dang. Nhitng nd luc cho hé thong day dién cac diém do
dugc gidm dang ké. Bén canh d6, do tin cay chuc nang cua h¢ théng do dém duoc tang
1én, vi du nhu, hé théng két ndi bi 16i hay bi 18i ciia mot thiét bi s& dugc phat hién béi cac
chan doan canh bao va bao dong theo chirc ning thong qua PROFIBUS.
- Phat hién vi tri (Luu trir ton thép): Trong cdc nha may can thép cudn san xuat ra duoc
lwu trit trén mot ving khong gian rong 16n. Khi tai xe tai dugc dung dé di chuyén cac
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cudn thép, cam bién khoang cach laser LDS30A dugc st dung, dé xac dinh xem céc
cudn day dé di chuyén bang can cau c6 vao ding vi tri hay khong? Khi d6 ty 1& do cao
ciia cam bién 1én dén 30 kHz cho phép phat hién vi tri du chinh x4c khi cac cudn day
dugc di chuyén dén vi tri cAn khi cudn thép van con treo trén cin cau. Ngay ca dong tac
rat nhanh ctia ngudi van hanh déu co thé dugc phat hién mot cach dang tin cay.

- Dinh vi container trong khu vuc can céu (Cang container): Khi bbc xép container trén
tau, cdu, cang va cac phuong tién van chuyén can phai biét vi tri chinh xac cta cac
container lién quan dén can cau. Trong trudng hop ndy, cam bién khoang cach laser
LDS30A do khoang cach giita cac pham vi cdu hoat dong va cac container. Tia laser
hdng ngoai do cac cam bién phat ra 1a hoan toan an toan cho mit lam cho né thich hop
cho viéc str dung trong cac ing dung ma moi nguoi déu co thé c6 mit. Vi mirc tiéu thy
dién nang thap cia cam bién laser co thé do dugc trén moi bé mat vimng chac, cho du d6
13 gi, ban hodc bé mit 4m udt.

1.4. Cam bién goc quay.

Dung bo cam bién quang téc do voi dia ma hoa : Encoder 14 thiét bi c6 thé phat hién sy
chuyén dong hay vi tri cua vat, Encoder sit dung cac cam bién quang dé sinh ra chudi
xung, tir do chuyén sang phat hién su chuyén dong, vi tri hay hudng chuyén dong cua vat
the.

Nguon sing

= Mach rao
Dia quay Bo thu
b KA K - ) Xung vuong
.
| :
Song vuong

Song sin

Hinh 1.4: So d6 hoat dong véi dia quang ma hoa
Nguén sang dugc lap dat sao cho anh sang lién tuc dugc tp trung xuyén qua dia, bo phan
thu nhéan &4nh sdng duogc lép dat & mat con lai cua dia sao cho c6 thé nhan duoc anh sang,
dia duoc lap dit dén truc dong co hay thiét bi khac can xac dinh vi tri sao cho khi truc
quay, khi dia quay sao cho 19, nguon sang, bo phan nhén anh sang thang hang thi tin hiéu
xung vudng sinh ra. Khuyét diém : can nhiéu 16 dé ning cao do chinh xac nén d& 1am hu
hong dia quay
1.5. Phuong phap do luu lugng.
Céc cam bién do luu luong dugc sir dung dé do ca chat 1ong va chét khi trong nhiéu tng
dung giam sat va diéu khién, voi chét 1ong, khéi lugng riéng co thé coi 1a hing s nén
viéc do luu lugng nhin chung d& thyc hién hon. Mot sé k¥ thuat hoat dong voi ca chat
long va chat khi, mot s6 chi hoat dong véi dang luu chat xac dinh. Viéc do luu lugng
thuong bit dau bang viée do tbe do dong chay.
Khai niém chung vé do luu lugng : Mot trong cac tham sé quan trong ctia qua trinh cong
nghé 13 luu luong céc chat chay qua 6ng dan, muén nang cao chat luong san pham va
hiéu qua ciia hé théng diéu khién ty dong cac qua trinh cong nghé can phai do chinh xac
thé tich va luu luong cac chat. Moi truong do khac nhau duoc dic trung bang tinh chat 1y
hoa va céc yéu cau cong nghé do do ta c6 nhiéu phuong phap do dya trén nhimng nguyén
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1y khac nhau, s6 lugng vat chat dugc xac dinh béng khéi lugng va thé tich cua nd tuong
ing voi cac don vi do (kg, tan) hay don vi do thé tich (m3 , lit), luu luong vat chit 1a sb
luong chat 4y chay qua tiét dién ngang cia 6ng dan trong mot don vi thoi gian.

- Luu luong thé tich : Q (m3 /s; m3 /gid ...vv.)

- Luu lugng khoi : G (kg/s; kg/gio; tan/gio ..vv.
1.5.1 Phuwong phap do lu’u lwgng theo nguyén tic chénh Iéch ap suit:
bé dung cam bién 4 ap suit do luu luong ,ngudi ta do sy chénh 1éch 4 ap suat (hiéu 4p) giira
2 vi tri dng co tiét dién dong chay khac nhau, cac luu luong ké do dya trén hiéu ap
(differential pressure flowmeter) duoc st dung rit pho bién, dic biét 1a dung véi cac chit
16ng, cac thiét bj nay ciing nhu hau hét cac luu luong ké khac gdm 2 thanh phén co ban :
- Thanh phén 1: La nguyén nhan gay 1én sy thay d6i trong nang lugng dong hoc, tao nén
su thay d6i ap suat trong Ong, thanh phan nay phai phu hop voi kich thudc cua duong
dng, diéu kién dong chay, tinh chét cua luu chat
- Thanh phan 2: Do su chénh 1&ch ap va tin hi¢u dau ra duoc chuyén ddi thanh gia tri luu
lugng Dinh nghia ap suét : 1a luc tac dung trén mot don vi dién tich
p=F/S
Trong d6 : p — &p suét
F — luc tac dung (N)
S — dién tich chiu tac dung (m2)
Pon vi 4p suat : Pascal (Pa) (1 Pa=1N/m2)
Ngoai ra con st dung cac don vi khac : bar , at , mmHg
B0 phén tao nén sy chénh léch ap suét Du hlen nay da co nhleu phuong phap do luu
lugng duoc phat trién, song phwong phap do Iuu luong bang 6ng co van duoc ung dung
rat rong rai trong cong nghiép va cac linh vyc khac, 6ng co dung dé tao su chénh léch ap
sut gitra vi tri ong chua co va éng di co, nén 6ng co phai dung cac linh kién co hoc rat
bén bi, cdu trac don gian va khong c6 cac phan tir di dong dé chiu duoc nhimg diéu kién
vo cung khic nghlet trong cong nghiép. Phuong phap do st dung Pitottube ciling dua trén
su chénh léch ap suat nhung khong tao sy co truc tiép trén dong chay
1.5.2 Phwong phap do luu lwgng bang tin s6 dong xoay
Nguyén tic hoat dong Phuong phap do luu luong bang dong xody dya trén hiu ng su
phat sinh dong xoay khi mot vét can nam trong luu chat, cac dong xody xudt hién tuan tu
va bi dong chay cudn di. Nguyén tic tan s6 dong xody : Cam bién do xody st dung mot
dic tinh khac cua chit 1ong dé xac dinh luu lugng. Khi mot dong chéat 16ng chay nhanh
tac dong vao mot déc dimg dat vudng goc voi dong chdy sé tao ra cac ving xoay. Toc do
tao xody trong dong chat 1ong ting 1én khi luu luong ting. Vi su bién mat va xudt hién
ctia dong xody, van toc clia dong chay & 2 bén cta vat can va trén duong dong xody thay
d6i mot cach cuc bd. Tan s6 dao dong ctia van tdc c6 thé do véi nhitng phuong phéap khéc
nhau. Cam bién luu luong kiéu xody thuong gdm cé 3 phan: - Than gian doan dong chay
c6 chirc ning tao ra cac kiéu xody dinh trudc tiy thudc vao hinh dang than
- M6t cam bién bi 1am rung boi dong xody, chuyén doi su rung dong nay thanh cic xung
dién
- Mot bo chuyen ddi va truyén tin hiéu don (transmitter) c6 chirc nang goi tin hi¢u da
duoc hiéu chuan dén cac thanh phan khac cua vong diéu khién
1.5.3 Cac wu, nhuoc diém ciia phwong phap do luu lwong ding nguyén tic tin sd
dong xoay
Cic vu diém:
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- Rat kinh té va c6 d¢ tin cdy cao.

- Tan s6 dong xody khong bi anh hudng boi sy do ban hay hu hong nhe cua vat can,
duong biéu dién cia no tuyén tinh va khong thay d6i theo thoi gian st dung. - Sai sb
phép do rét bé.

- Khoang do luu lugng tinh bang thé tich tir 3% dén 100% thang do.

- Phép do dong xoay 1a doc 1ap vé6i cac tinh chat vat Iy ctia méi truong dong chay, sau
mét 1an chuén dinh, khong can chuan dinh lai voi tung loai luu chat.

- Cac phép do luu luong bang dong xoay khong c6 bd phan co hoc chuyén dong va su
doi hoi vé cau truc kha don gian.

- Luu chat khong can c6 tinh chat din dién nhu trong phép do luu lugng bing cam tng
dién tir. - Khong gy can tro dong chay nhiéu.

Cic nhuwoc diém:

- Vé6i van toc dong chay qua thdp, dong xody c6 thé khong dugc tao ra va nhu vy luu
lwong ké s& chi & muc 0.

- Cac rung dong c6 thé anh hudng dén d6 chinh xéac cua két qua do.

- Viéc lap dat néu tao ra cic diém nho ra (nhu cac vi tri han ... vv) ¢6 thé anh huong téi
dang cia dong xody, anh hudng té1 dd chinh xéc.

- Téc do 16n nhit cho phép cua dong chay theo chi din thudng & mirc 80 dén 100m/s.
Néu luu chét do & dang khi hodc hoi ma van tdc 1on hon s& gap nhiéu vin dé kho khan
dic biét 1a voi cac chat khi ém udt va ban.

- Boi hoi phai c6 mét doan 0 ong thang, dai ¢ trude vi tri do.

1.5.4 Mt s6 ing dung ciia cam bién do lwu lweng: ding nguyén tic tan s dong xody
Ung dung chinh cia Iuu lugng ké kiéu Vortex 1a do luu luong, ngoai ra con c6 cac (ng
dung khac nhu : chéng tham thau, 1am mat nuée, hé théng nudc thai, hé théng loc hoi
d6t, va co thé dung trong phan phdi chat hoa hoc. ..

1.6. Cam bién quang dién tir.

Cam bién quang duoc sit dung dé chuyén thong tin tir anh sang nhin thiy hodc tia hong
ngoai (IR) va tia tir ngoai (UV) thanh tin hi€u di¢n. Do d6 né dugc st dung rong rai trong
cong nghiép véi nhidu tng dung khac nhau.

1.6.1 Cac cam bién quang
* Té bao quang dan : Té bao quang dan 13 mot loai cam bién quang dua trén hién tuong
quang dan do két qua cua hiéu ung quang dién bén trong. D6 1 hién twong giai phong
cac hat tai dién trong vat liéu ban dan dudi tac dung cta anh sang. (Hinh 1.6.1a)

Hinh 1.6.1a: Té bao quang dan
- Céc vat lidu dung dé ché tao té bao quang dan: Té bao quang dan thudng dugc ché tao
bang cac ban din da tinh thé dong nhat hodc don tinh thé, ban dan riéng hoic pha tap.
+ Da tinh thé: CdS, CdSe, CdTe, PbS, PbSe, PbTe.
+ Pon tinh thé: Ge, Si tinh khiét hoic pha tap Au, Cu, Sb, In, Sbin, AsIn, CdHgTe.
- Cac tinh chat co ban cia té bao quang dan:
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+ Pién tré ving t6i Re phy thude vao hinh dang, kich thude, nhiét d6 va ban chat 1y hoa
ctia vat liéu Cac chit PbS, CdS, CdSe cé dién tré ving t6i rat cao (tur 104 to1 105 Q ¢
250 C) , trong khi d6 SbIn, AbSs, CdHgTe c6 dién trd ving tdi twong d6i nho (tir 10 t6i
103 Q¢ 250C).

- Ung dung cia té bao quang din : Trong thuc té cac té bao quang din thudng dugc Ung
dung trong hai truong hop :
+ Piéu khién relay.
+ Thu tin hiéu quang : t& bao quang dién co6 thé duoc sir dung dé bién doi xung quang
thanh xung dién. Nguoi ta img dung mach do kiéu nay dé dém vat, do toc do quay dia.
(Hinh 1.6.1Db)

2
=0

’»Is—i"]

X4
A

Hinh 1.6.1b: Minh hoa dung té bao quang dan diéu khién Relay
a) Diéu khién truc tiép. b) Diéu khién gian tiép qua transistor khuéch dai
* Photo Diode :
- Cau tao cia Photo Diode : Photo diode 13 mot tlep giap p-n dugc tao bdi céac vat licu
nhu: Ge, Si (cho vung anh sang trong thdy va gan hong ngoai), GaAs, InAs, CdHgTe,
InSb (cho ving 4nh sang hong ngoai). (Hinh 1.6.1c)

I S—

Vung ngheo{ Chuyeén tiep -+

—P

Hinh 1.6.1c: Cau tao ctia Photo Diode
- Nguyén 1y lam viéc cta photo diode: Khi chiéu sang 1én bé mit cua photo diode bang
btic xa c¢6 budc séng nho hon budc song ngudng A < An s& xuit hién thém céc cip dién
ti— 15 trong. Pé cac hat ndy co thé tham gia vao do6 dan va lam ting dong dién I ta can
phai ngin qua trinh tai hop clia ching nghia 1a phai nhanh chéng tach cip dién ti— 16
tréng dudi tac dung cia dién truong. Qua trinh nay chi xay ra trong ving nghéo va lam
tang dong dién ngugc.
- Céc ché do 1am viéc cua Photo Diode :
+ Ché d6 quang dan : O ché d6 quang dan, Photo Diode dugc phin cuc ngugc boi ngudn
suc dién dong E nhu hinh 1.6.1d
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Hinh 1.6.1d: So dd phan cuc Photo Diode ¢ ché d6 quang dan

+ Ché d6 quang thé : Trong ché d6 quang thé khong co dién 4p ngoai dit vao Diode,
Photo diode lam viéc nhu mot ngudn dong. Dic diém cua ché do nay 1a khong co dong
dién t6i do khong co ngudn phéan cyc ngoai nén giam duge anh huéng cua nhidu va cho
phép do quang thong nho.

- Ung dung cua photo diode : Photo diode c6 thé dung dé do théng luong anh sang, do
vach dan dudng cho mobile robot, 1am dau thu trong cac bo diéu khién tir xa khong day,
..... So @6 dung photo diode hinh 1.6.1e va hinh 1.6.1f:

!

Hinh 1.6.1f: So @5 mach do dung photo diode & ché do quang thé
* Photo transistor :
- Cu tao cia photo transistor va nguyén 1y lam viéc cua transistor quang : Photo
transistor 13 transistor silic loai NPN ma ving Bazo c6 thé dugc chiéu sang. Khi khong
co dién &p dat 1én Bazo chi c6 dién ap dat 1én Colector, chuyén tiép BC bi phan cuc
ngugc nhu hinh 1.6.1g
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’ Hinh 1.6.1g: So d6 mach do dung transistor quang
1.6.2 Mot sO cam bién quang thong dung
* Quang tr¢ (photoresistor) : (Hinh 1.6.2)

Hinh 1.6.2: Quang tr¢

Gia tri dién tré ctia quang trd thay d6i khi c6 cudng do anh sang chiéu vao bé mit ciia nd
thay d6i. Gia tri dién trd ctia quang trd ciing giam khi cudng do anh sang chiéu vao né
cling manh va nguoc lai.
* Cam bién hong ngoai : Bao gom cac loai sau :

- Cam bién quang loai phat thu doc lap

- Cam bién quang loai phan xa guong

- Cam bién quang loai phan xa khuéch tan
2. Piéu khién lap trinh
2.1. Céu tao, ngd vao, ngd ra cac bd lap trinh LOGO, EASY...
Mot hé thdng diéu khién lap trinh co ban phai gdm c6 2 phan : khéi xt Iy trung tim CPU
(Central Procesing Unit) va hé thong giao tiép vao ra (I/O)( Hinh 2.1.a)

_L ] -
— &) FO-

Central Processing

o

o
cmHC -~
cwvw-a3co

Hinh 2.1.a : So d6 khéi cia hé thong diéu khién 1ap trinh
Khéi diéu khién trung tim gdm 3 phan : bo xur 1y, hé thong bd nhé va hé
thong nguodn cung cap (Hinh 2.1.1b)

Y

Processor | Memory

Power
Supply

Hinh 2.1.1b: So db khéi tong quat cia CPU
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2.2. Nguyén ly 1ap trinh, nap trinh, két n6i

V& co ban hoat dong ctia mot PLC ciing kha don gian. Dau tién hé théng cac cong vao/ra
(Input/Output) (con goi 1a module Xufit/nhép) dung dé dua cac tin hiéu tir cic thiét bi
ngoai vi vao CPU (nhu cac sensor, cong tic, tin hiéu tir dong co...) Sau khi nhan duoc tin
hiéu & ngd vao thi CPU s& xir Iy va dua cac tin hiéu diéu khién qua module xuit ra cac
thiét bi dugc diéu khién

Trong suét qué trinh hoat dong CPU doc hodc quét (scan) dit liéu hodc trang thai cua cac
thiét bi ngoai vi thong qua ngd vao, sau d6 thuc hién cac chuong trinh trong b nhé nhu
sau : mot bo dém chuong trinh s& nhat 1énh tir bd nhé, chuong trinh dua ra thanh ghi 1énh
dé thi hanh. Chuong trinh ¢ dang STL (Statmen List — Dang 1énh 1iét ké ) s€ dugc dich ra
ngdn nglt may cat trong bd nhd chuong trinh. Sau khi thi thue hién xong chuong trinh
CPU sé& goi hodc cap nhat ( Update) tin hiéu téi cac thiét bi dugc diéu khién thong qua
module xudt. M6t chu ky gdm doc tin hiéu & ngd vao, thuc hién chuong trinh va géi cap
nhat tin hi¢u ¢ ngo ra dugc goi 1a mdt chu ky quét (Scanning)

Trén day chi 1a mo ta hoat dong co ban cua PLC, v6i hoat dong nay s€ gilip cho nguoi
thiét ké nim duoc nguyén tac cua PLC, nham cu thé hoa hoat dong cua mot PLC, so dd
hoat dong cua mdt PLC 1a mot vong quét nhu sau : (Hinh 2.2)

Read Input ( Poc ngd vao)
Update Output Program Excution
(Cap nhat ngd vao) ( Thyc hién chuong trinh

Hinh 2.2: M6t vong quét ctia PLC

Thuc té khi PLC thyuc hién chuong trinh cip nhat tin hiéu ngod ra ( ON / OFF ), céc tin
hiéu hién nay khong duoc truy xuat tirc thoi dé dua ra ngd ra ma qud trinh cap nhat tin
hiéu ¢ ngd ra (ON/OFF) phai theo 2 budc : khi xtr Iy thyc hién chuong trinh, vi xir 1y s&
chuyén d6i cac murc logic twong Ung ¢ ngd ra trong “chuong trinh néi” ( Ba duoc lap
trinh ), cac muc logic nay s& chuyén d6i ON/OF. Tuy nhién luc nay cac tin hiéu ¢ ngd ra
“that” ( tirc tin hiéu duoc dua ra tai module out) van chua duoc dua ra. Khi xir ly két thuc
chuong trinh xir 1y, viée chuyén ddi cac mire logic ( cta céac tiép diém ) dd hoan thanh thi
viéc cdp nhat cic tin hio€u & ngd ra madi that sy tdc dong 1€n ngd ra dé diéu khién cac
thiét bi & ngd ra.

Thudng viée thuc thi 1 vong quét xdy ra voi mot thoi gian rat ngin, mot vong quét don
(single scan ) co6 thoi gian thuc hi¢n 1 vong quét tir 1 ms to1 100ms. Viéc thyc hién mot
chu ky quét dai hay ngin con phu thudc vao do dai ctia chuong trinh va ca mirc d6 giao
tiép gitta PLC véi cac thiét bi ngoai vi ( man hinh hién thi ). Vi xtr I chi c6 thé doc dugc
tin hiéu & ngd vao chi khi nao tin hi¢u nay tdc dong vdi khoang thoi gian 16n hon 1 chu
ky quét, néu thoi gian tac dong ¢ ngd vao nho hon 1 chu ky quét thi vi xr 1y coi nhu
khong c6 tin hiéu nay. Tuy nhién trong thyc té san xuat thuong cac hé théng chap hanh 1a
cac hé thong co khi nén toc d6 quét nhu trén c6 thé dap Gmg duoc cac chic ning cia day
chuyén san xuit. Dé khic phuc khoang thoi gian quét dai anh hudng dén chu trinh san
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xuat cac nha thiét ké con thiét ké hé thong PLC cép nhat tic thdi, cac hé théng nay
thuong duoc 4p dung cho cac PLC 16n co sd luong /O nhiéu, truy cap va xt 1y lugng
thong tin 1on.

2.3 Céac chirc nang co ban, chirc ning dac biét, by nhé ... cia LOGO, EASY...

Logo! c6 cac chirc ning co ban dugc dung dé thiét 1ap mot mach dién don gian. Khi mot
hé théng didu khién doi hoi phirc tap thi phal két hop vdi cac chire ning dic biét dé dat
dugce yéu cau cong nghé. Cac chiic ning nay dwoc ki hiéu va kha ning tmg dung cia
chdng.

Cac dau ndi co (connectors)

Céc ngd vao cia logo ky hiéu tir I1 dén I6.

Céc ngd ra cua logo ky hiéu tir Q1 dén Q4.

Céc dau nbi c6 thé st dung trong Menu Co a:

_Ngd vao (Inputs): I1—12-13 - 14— 15— 16.

_Ng6 ra (Outputs): Q1 — Q2 - Q3 - Q4.

_ Mtic thap: lo (‘0’ hay OFF)

_ Mitic cao: hi ( ‘1’ hay ON)

_ Ngd khong ndi: < X’

Khi ngd vao cua mot khdi ludn & mic thép thi chon “lo’, néu ludn & muc cao thi chon
‘hi’, néu ngd d6 khong can sir dung thi chon <X’

2.3.1 Cac chure nang co ban gf ( general functions).

2.3.1a Ham AND.

Ham and: 13 mach c6 cac tiép diém thuong mo mac nbi tiép nhau.

So d6 mach Ki hiéu trén logo!

AND
&
Béng trang thai
Input 1 Input 2 Input 3 Qutput
] ] ] ]
] ] 1 0
] 1 ] 0
] 1 1 0
1 ] ] 0
1 ] 1 0
1 1 ] ]
1 1 1 1

Ham and: c6 ngd ra & trang thai "1" khi tat ca cac ngd vao duoc tic dong lén mirc "1".
2.3.1b Ham OR.
Ham or: 1a mach c6 cic tiép diém thuong mé mac song song nhau.
So d6 mach Ki hiéu trén logo!
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OR

Bang trang thai
Input 1 Input 2 Input 3 Qutput
] ] 1] 0
1] {0 1 1
] 1 i] 1
] 1 1 1
1 ] 0 1
1 ] 1 1
1 1 ] 1
1 1 1 1

Ham or: c6 ngd ra & trang thai "1" khi chi cAn c6 mot ngd vao duoc tac dong 1én mirc
lllll.

2.3.1c Ham NOT.,

So d6 mach Ki hi¢u trén logo!

NOT (E
— ' -
Bang trang thai
Input 1 Cutput
0 1
1 {

Ham not: ¢6 ngd ra nguoc trang thai vdi ngd vao. khi ngd vao ¢ mirc "0" thi ngo ra &
muc "1" va nguoc lai.

2.3.1d Ham NAND.

Ham nand: 1a mach c6 cac tiép diém thuong déng mic song song nhau.

So dd mach Ki hiéu trén logo!

NAND

Béng trang thai
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Input 1 Input 2 Input 3 Qutput
] ] ] 1

[y ey ey ey F=1 E=1 =]

O F= =1 =Y =Y =)
- T | | S
Slalalalala]l=

Ham nand: c6 ngo ra ¢ trang thai "0" khi cac ngd vao dugc tac dong 1én murc "1".
2.3.1e Ham NOR.

Ham nor: 13 mach ¢6 céc tiép diém thudng dong mic ndi tiép nhau.

So d6 mach Ki hiéu trén logo!

NOR
»
Bang trang thai
Input 1 Input 2 Input 3 Qutput

1] 1] 1] 1
0 0 1 0
{ 1 1] 0
] 1 1 0
1 0 ] 0
1 0 1 0
1 1 ] 0
1 1 1 0

Ham nor: c6 ngd ra ¢ trang thai "1" khi cac ngd vao diéu & trang thai "0".
2.3.1f Ham EXOR hay XOR.

Ham XOR

Ham xor: 13 mach ¢6 hai tiép diém ndi nguoc nhau mac ndi tiép.

So d6 mach Ki hiéu trén logo!



XOR (Exclusive OR)

Bang trang thai
Input 1 Input 2 Clutput
0 0 0

0 1 1
1 0 1
1 1 0

Ham xor: ¢6 ngd ra ¢ trang thai "1" khi chi c6 mot ngd vao duoc tac dong 1én murc "1".
2.3.2 Cac chirc nang dac biét sf ( special functions).

2.3.2a Ham On - Delay.

Timer ON delay

So dd mach Ki hiéu trén logo!

Tg 1 1] a
A1

T |

Gian d6 thoi gian:

Trg_l |
a1 1

T

Ta__I 1 H
Trg(trigger): La ngd vao cia mach On delay.

T(timer): La thoi gian tré ciia mach On delay.

Q: La ngd ra dugc cap dién sau khoang thoi gian T, néu ngd vao Trg van ¢ trang thal "1".
Mo ta:

Khi trang thai ngd vao thay doi tir "0" 1én "1", thi thoi gian Ta duoc tinh (Ta 1a khoang
thoi gian hi¢n hanh trong logo!).
Néu trang thai ngd vao Trg duy tri & muc "1" trong sudt thoi gian T thi ngd ra Q 1én muc
"1" sau khi thoi gian T d3 hét.
Néu ngd vao Trg chuyén sang mirc "0" trudc khi thoi gian T két thiic thi timer bj reset.
Ngb vao Q bi reset vé "0" néu ngd vao Trg = 0.
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Néu c6 su cd mét ngudn thi timer bi reset.
Bai tap vi du: Cho mach dién nhu hinh v€ 2.3.2a.

K1 T K2

Cp g
Hinh vé 2.3.2a

Mo ta hoat dong: Nhan S2 thi cuon day K1, T1 c6 dién dong cac tiép diém K1 cudn day
K2 c6 dién va tu gitr, sau thoi gian 5s thi K1 mat dién chi con K2 hoat dong.
Nhiém vu:
- V& so do dong luc.
- Lap bang xac 1ap ngd vao/ra.
- V& so d6 két ndi LOGO!.
- Viét chuong trinh bang thiét bi 1ap trinh ¢ dang FBD va thir chuong trinh.
- Lap bang li¢t ké 1€nh.
2.3.2b Ham Off — Delay.
Timer OFF delay
So dd mach Ki hiéu trén logo!

Trg—]

T
- e il
1

Gian d6 thoi gian:

T
| i }_ri_l_
Ta— el Ml

Trg: Ngo vao cua mach Off delay. Timer dugc khéi dong khi tin hi¢u tai ngd vao Trg
thay doi tir "1" xudng "0".

R: Ngo vio reset thoi gian Off delay va set ngd ra vé "0".

T: Sau thoi gian T ngd ra chuyén tir "1" xudng "0".
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Q: Ngd ra Q = 1 khi ngd vao Trg = 1 nhung khi Trg = 0 thi ngd ra Q van duy tri & muc
"1" cho dén khi hét thoi gian dat trude T.

Mo ta:

Khi trang thai ngd vao Trg thay doi tir "0" 1én "1" thi ngay lap tirc ngd ra Q = 1.

Khi trang thai ngd vao Trg thay doi tir "1" xubng "0" thi thoi gian Ta trong logo! bat dau
duogc tinh va ngo ra van dugc set. Khi gia tri Ta dat dugc Ta =T thi ngd Q bi reset vé"o".
Néu ngd vao Trg chuyén sang murc "1" mot 1an nira thi thoi gian Ta lai bat dau duoc tinh.
Ngb vao R sé reset thoi gian Ta va ngd ra trude khi hét thoi gian delay dit trude Ta.

Néu c6 su ¢b mat nguén thi thoi gian dugc tinh bi reset.

Bai tap vi du: Cho mach dién nhu hinh vé 2.3.2b.

L
S1 4o
SI.'_2_3\ K1 -
K2% T2
T T2
R I N Ixe [ W
N | | l
Hinh vé 2.3.2b

Mo ta hoat dong: Nhan S2 thi cudn day K1, T1 c6 dién va ty gitt, sau thoi gian 1 phut
cudn day K2 co dién. Nhan S1 thi K1, T1 mat dién, sau thoi gian 1 phat thi cuén day K2
mat dién va mach tro vé trang thai ban dau.

Nhiém vu:

- Vé so do dong luc.

- Lap bang xac 1ap ngd vao/ra.

- V& so d6 két néi LOGO!.

- Viét chuong trinh bang thiét bi 1ap trinh & dang FBD va thir chwong trinh.

- Lap bang li¢t ké 1énh.

2.3.2¢ Ro le xung ( Pulse — Relay).

So d6 mach Ki hiéu trén logo!

o

Trg—|
~ LT
J L

Gian do thoi gian:
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R

o LI LT L—

Trg: Ngo vao khdi dong tinh thoi gian delay.

R: Ngb vao reset relay xung va set ngd ra vé "0".

Par: Thong s6 nay dé kich hoat chirc ning retentive.

Q: Q =1 khi Trg duoc set va duy tri trang thai cho dén khi hét thoi gian T.

Mo ta:

Relay xung 1 loai relay duoc diéu khién ngd Trg bang trang thai "1" dang xung. Mdi lan
ngd Trg nhan mot xung kich duong(tir "0" 1én "1" r6i xudng "0") thi ngd ra bi ddi trang
thai mot lan.

Bai tap vi du: Cho mach dién nhu hinh v€ 2.3.2c.

S2 1\ M1 I T K2

M1 | | T | K2 | K3 |
N

Hinh vé 2.3.2¢C
M0 ta hoat dong: Nhéan S2 (la nuat nhéan On/Off) cuon day M1, T1 c6 dién sau 2s cudn
day K2, K3 c6 dién.
Nhiém vu:
- V& so dod dong luc.
- Lap bang xac 1ap ngd vao/ra.
- V& so dd két ndi LOGO!.
- Viét chuong trinh bang thiét bi 1ap trinh ¢ dang FBD va thir chuong trinh.
- Lap bang li¢t ké 1énh.
2.3.2d Df‘)ng ho thoi gian thuc ( Real Time Clock=Time Switch ).
Bo dinh thoi 7 ngdy trong tuan (weekly timer)
Ki hiéu trén so d6 Ki hiéu trén logo!

lo

No1 —] @
el
No3 —

Gian do thoi gian:
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| |

1 1 1 1 3} 1 3}
| |

|

R A I I e

Thir 2 Thit 3 Thit 4 Thit 5 Thit 6 Thit 7 Chil nhiit

|
Noj 1 12 1
|
|
|

No: Ngé vao No dung dé set thoi gian ngd ra On hodc Off cho mdi ngd ra trong tuan(7
ngay). Cai dit thong sé dang ngay gio.

Q: Ngo ra khi dat gia tri dat trude.

Mo ta:

Bo dinh thoi trong tuan c6 3 kénh, mdi mot kénh co thé dung dé cai dat thoi gian riéng
biét. Tai thoi diém dong mach bo dinh thoi s€ kich hoat ngo ra cia no.

Tai thoi diém ngét mach bd dinh thoi s€ ngét ngo ra. Néu cai dat thoi gian dong mach cua
kénh ndy ma tring voi thoi gian ngat mach cua kénh kia thi xét theo kénh uu tién. Kénh 3
¢6 muc uu tién cao hon kénh 2, kénh 2 ¢6 mirc uvu tién cao hon kénh 1.

Thoi gian md On va thoi gian tat Off ¢6 thé chon tir 00.00 gidr dén 23.59 gio. Néu khong
chon thi khong dinh thoi gian mé va thoi gian tat.

BO1: NO1
Day: ...
ON: 08: 00
QOFF:12: 00
BO1: NO1: Nghia 1a cam s trong khéi BO1.

Day: Pé chon cac ngdy trong tuan tir thir hai dén chil nhat.

ON: Thoi gian mo(ngd ra Q 1én "1").

OFF: Thoi gian tat(ngd ra Q xudng "0").

Bai tap vi du : Thuc hién mach theo yéu cAu sau:

Truong hoc hoat dong tir thir hai dén thir bay. Cha nhat chudng khong kéu.
Céc thoi diém chudng kéu:

Budi sang:

Dung 7:00 gid dén 7:01 bao gio hoc bat dau.

Duing 9:00 gid dén 9:01 bao gid giai lao.

Pung 9:15 gid dén 9:16 bao hét gio giai lao.

Pung 11:30 gid dén 11:31 bao hét gio hoc.

Buoi chiéu:

Pung 13:00 gid dén 13:01 bao gid hoc bit dau.

Pung 14:30 gid dén 14:31 bao gio giai lao.

Dung 14:45 gid dén 9:46 bao hét gio giai lao.

Pung 17:30 gio dén 17:01 bao hét gio hoc.

Nhiém vu:

- Viét chuong trinh bang thiét b 14p trinh & dang FBD va thir chwong trinh.
- Lap bang li¢t ké I¢énh.

2.3.2e Ro le chét (LATCHING relay)

So dd mach Ki hiéu trén logo!
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I

5 ]
F —RS—Q
Far

Gian d6 thoi gian:

Trg
R

Q

=

S

S: Tin hi¢u set ngd ra Q Ién "1".

R: Tin hiéu reset ngd ra Q xudng "0". Néu ngd vao S va R dong thoi bang "1" thi ngd ra
Q bi reset.

Par: Ngé vao nay dung dé chon churc ning retentive On hodc Off.

Q: Q=1 khingd vao S =1 va duy tri 1 cho té1 khi ngd vao R = 1.

Bai tap vi du: Cho mach dién nhu hinh vé 2.3.2e.

K2 K1

K1 | | K2| ]
M

Hinh vé 2.3.2¢
Mo ta hoat dong: Nhan nut S2 thi cudn day K1 c6 dién va tu giit khoi dong dong co chay
thuan. Nhan S3 thi cuén diy K1 mat dién va cudn day K2 co dién va ty giir khoi dong
dong co chay nghich.
Nhiém vu:
- Vé so dod dong luc.
- Lap bang xac 1ap ngd vao/ra.
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- V& so d6 két néi LOGO!.

- Viét chuong trinh bang thiét b 14p trinh & dang FBD va thir chuwong trinh.
- Lap bang li¢t ké 1€nh.

2.3.2f Mach phat xung dong h6(PULSE generator)

Ham phat xung dong ho

So d6 mach Ki hiéu trén logo!

En —
RS

Gian dd thoi gian:
En_| L
g i P I S )

En: Ngd vao En cho phép tao xung ¢ ngd ra.
T: Thoit gian d€ tao mdt xung.
Mo ta:

Thong sd T xac dinh do rong xung On va Off. Sir dung ngd vao En dé kich hoat bo phat
xung. BO phat xung dat ngo ra 1én "1" trong thoi gian T va ¢t nhu vy cho téi khi ngd

vao En =0.
Bai tap : Cho mach dién nhu hinh v€ 2.3.2f.
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s2 | dea FE{ FE‘{ M1J Ty
.

s3 S5 K2\

F2 F21

nL]

K1 K2 M1
M

Hinh vé 2.3.2f
Mo ta hoat dong: Nhan S2 thi cudn day K1 c6 dién va tu giir khoi dong bang tai 1 chay,
nhan S5 thi cudn day K2 co dién va ty giir khoi dong bang tai 2 chay. Khi ¢6 sy ¢0 qua
tai 1 trong 2 bing tai thi dén HI1 sang chép tit véi tin s 0.5Hz

Nhiém vu:

- V& so do dong luc.

- Lap bang xac 1ap ngd vao/ra.

- V& so d6 két ndi LOGO!.

- Viét chuong trinh bang thiét bi 1ap trinh & dang FBD va thir chuong trinh.
- Lap bang li¢t ké 1énh.

2.3.2g Ro'le On — Delay ¢6 nh¢ (RETENTIVE on delay).

So dd mach Ki hiéu trén logo!

Trg—
[ R —
T

Gian d6 thoi gian:
Trg_ﬂ [LI1
[

Ta a5 =51

Trg(trigger): La ngd vao khoi dong tinh thoi gian  On  delay.
R: Ngd vao reset thoi gian delay va set ngd ra ve "O"
T: Sau  thoi gian T  ngd ra  dugc  tac dong  1én "1,
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Q Ngd ra Q = 1 khi hét thoi gian dat truc T.
Mo ta:

Khi trang thai ngd vao Trg thay d6i tir "0" 1én "1" thi thoi gian Ta dwogc tinh. Khi thoi
gian Ta dat béng thot gian dat trude T thi ngd ra dugce tac dong 1én muc "1". Céc tin hi¢u
khac tai ngd vao Trg khong anh hudng téi thoi gian Ta. Ngo ra Q va thoi gian Ta khong
bi reset v& "0" cho t&i khi trang thai ngd vao R chuyén tir "0" 1én "1".

Néu c6 su ¢ mét ngudn thi thoi gian dang tinh bi reset.

Bai tap : Cho mach dién nhu hinh v& 2.3.2g.

Lo
3 PR
b T\ ml TEW K2\
S2H\ T2\
K27
F
1| K[ | T2 | k2| |
N
Hinh vé 2.3.29

Mo ta hoat dong: Nhin S2 cudn diy T1(Retentive on delay) c6 dién, sau thoi gian 5s thi
cudn day K1, TI cé dién, sau thoi gian 8s cudn didy K2 cé dién va T1 bi reset.
Nhiém vu:

- V& so dod dong luc.

- Lap bang xac 1ap ngd vao/ra.

- V& so d6 két néi LOGO!.

- Viét chuong trinh bang thiét bi 1ap trinh & dang FBD va thir chwong trinh.

- Lap bang li¢t ké 1énh.

2.3.2h Bo dém 1én/ dém xudng (Counter UP and DOWN).

So d6 mach
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R —
Cnt_j_ Q
Dir —
Par—__*-

==5

Ki hiéu trén logo!
Gidn do6 thot gian:

R: Ngd viaio R ding reset bo dm va ngd ra vé "O"
Cnt: B6 ¢ém, dém su thay doi trang thai tin hi¢u, thay d6i tr "0" 1én "1" tai ngd vao Cnt.
Trang thai tin hiéu thay d6i tir "1" xudng "0" khong duge dém. Tan s6 dém 16n nhét tai
ngd Vao la 5Hz.
Dir: Ngd vao Dir cho phép xac dinh huéng dém:
Dir = 0 dém lén
Dir = 1 dém xudng
Par: Ngo vao dat gia tri cho bd dém. Khi bo dém dat toi gia tri nay thi ngo ra duogc set.
Q: Ngo ra duogc tac dong khi bo dém dat duoc gia tri dat trudc.
M0 ta:
Tai moi canh 1én cua tin hiéu ngd vao Cnt gia tri bd dém s& ting 1 hoic giam 1.
Néu gia tri hién hanh cta bo dém 16n hon hoidc bﬁng gia tri dat trude thi ngd ra duoc set
bang "1".
C6 thé dit gia tri bdo dém tir 0 t6i 999999.

Bai tap : Cho mach dién nhu hinh v¢.
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ST, 52 C1y T1

c R H1go

c1| Ol [
N ! !

Mo ta hoat dong: Pong/mé niit nhan S1 5 1an thi dong tiép diém C1 cudn day T1 c6 dién
sau thoi gian 2s thi dong tiép diém T1 dén sang chdp tit theo thoi gian dong mé cia T1.
Nhiém vu:

- Lap bang xac 1ap ngd vao/ra.

- V& so d6 két néi LOGO!.

- Viét chuong trinh bang thiét bi 1ap trinh & dang FBD va thir chuong trinh.

- Lap bang li¢t ké 1€nh.

CAC CHUC NANG PAC BIET CUA LOGO.

2.3.2i Ro~- le thoi gian On-Off Delay.

Ki hiéu trén logo!:

Trg {E L
Par JI L[ ®

Gian d6 thoi gian:
g J. LI LI LT
a J I U L

—— T e —
TH stars _J—]—|JL—[17——”_
T -
TL starts [ [ [ 1

Trg: Khi tin hiéu tai ngd vao Trg chuyén tir "0" 1én "1" thi thoi gian On delay dugc tinh.
Khi tin hiéu tai ngd vao Trg chuyén tir "1" xudng "0" thi thoi gian Off delay duoc tinh.
Par: Sau thoi gian THngd ra s€ Ién "1". Sau thoi gian TL ngd ra s& vé "o".
Q: Ngo ra Q = I sau thoi gian TH va Trg van duoc set. Ngd ra Q = 0 sau thoi gian TL da
hét va ngd vao Trg khong dugc set mot lan nita trong khoang thdi gian nay.
Mo ta:

Khi trang thai ngd vao thay doi tir "0" 1én "1" thi thoi gian TH bat ddu duoc tinh.

Néu trang thai ngd vao Trg van duy tri mic "1" trong thoi gian TH thi ngd ra Q = 1 sau
khi TH két thuc.

Néu trang thai ngd vao Trg xudng "0" trudc khi két thic thoi gian TH thi thoi gian bi
reset.

Khi ngd vao Trg xudng muc "0" thi thoi gian TL bat dau duogc tinh.

Néu trang thai ngd vao duy tri mic "0' trong sudt thoi gian TL thi ngd ra Q bi rsset vé "0"
khi thoi gian TL két thac.
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Néu trang thai ngd vao Trg xubng "0" trudc khi két thic thoi gian TL thi thoi gian bi
reset.

Néu c6 sur ¢ mét ngudn thi thoi gian dang tinh bi reset.

2.3.2j Ro- le thoi gian On-Off Delay ngiu nhién (RANDOM generator).

B6 phat xung ngau nhién

Ki hiéu trén logo!:

L
par |IL[®

Gian d6 thoi gian:

en 4 L
o I L

T starts J_I—H—
-

-

TH TL

En: Khi ¢6 canh xung Ién tai ngd vao En thi s& bat dau tinh thoi gian xung On. Khi c6
canh  xung xudng thi s& bat dau tinh thoi gian xung Off.

Par: Thot gian xung On nam ngiu nhién trong pham vi tir Os dén TH. Thoi gian xung Off
nam ngiu nhién trong pham vi tr Os dén TL. TH phal c6 d¢ phén giai giong TL.

Q: Ngd ra Q =1 sau thoi gian xung On da hét néu Trg van duoc set va chuyén sang Off
sau thoi gian xung Off da hét néu ngd vao Trg khong bi set lai trong thoi gian nay.
Mo ta:

Néu trang théi tin hiéu tai ngd vao En thay doi tir "0" 1én "1" thi thoi gian ngau nhién nam
trong khoang 0s dén TH duoc tinh.

Néu trang thai tin hiéu tai ngd vao En duoc duy tri & muc cao trong sudt thoi gian thi sau
khoang thoi gian xung On thi ngd ra duoc set bang "1".

Néu trang théi tin hiéu tai ngd vao En chuyén vé "0" trudc khi thoi gian xung On két thuc
thi bg phat xung bi reset.

Néu trang thai tin hiéu tai ngd vao En thay doi tir "1" xudng "0" thi thoi gian ngau nhién
nam trong khoang Os dén TL dat trudc bat dau duge tinh. Néu trang thai tin hiu tai ngo
vao En dugc duy tri & muc thap trong sudt thoi gian Off thi sau khoang thoi gian xung
Off thi ngd ra s& duogc set bang "0".

Néu trang thai tin hiéu tai ngd vao En chuyén 1én "1" truéc khi thoi gian xung Off két
thtic thi bg phat xung bi reset.

Néu ¢6 sy ¢b mat nguén thi thoi gian duoc tinh bi reset.

2.3.2j Ro- le thoi gian On-Off Delay c6 tin hi¢u bao.

Mach tao xung don 6n ding mirc cao & ngd vao.

WIPING relay(Relay xung c6 chirc nang tri hoan)

So dd mach Ki hiéu trén logo!

41



Tro—{[—|
T

Gian d6 thoi gian:

Ta_2T = >fTle

Trg: Ngo vao Trg khoi dong tinh thot gian delay.
T: Sau thoi gian T ng6 ra chuyén trang thai tir "1" xudng "0".

Ngbo ra Q chuyén trang thai 1én mic "1" nhd Trg va duy tri & trang thai "1" trong sudt
thoi gian Ta trong lic ngd vao Trg dugc set bang "1".

Mo ta:

Khi ngd vao Trg 1én muc "1" thi ngay 1ap tirc ngd ra Q = 1 dong thoi bat dau tinh thoi
gian Ta, ngd ra Q van duoc set.

Khi thoi gian Ta dat duogc gia tri dat trude(Ta = T) thi ngd ra Q bi reset vé """,

Néu trang thai tin hiéu ngd vao Q chuyén tir "1" vé "0" trudc khi thoi gian Ta dat duoc
gia trj dat trude thi ngay 1ap tic ngd ra chuyén vé "0".

Mach tao xung don 6n ding canh 1én cia xung ngd vao (EDGE TRIGGER interval time
— delay relay ).

So d6 mach Ki hiéu trén logo!

L
T —
i il e

Gian d0 thoi gian:
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Trg J I——I U: -
Q J: L L !—
Tastarts S T = [= T =

24. Ph?m mém md phéng LOGO! Soft comfort.
Phan mém lap trinh plc Logo Soft Comfort v7.0.30 Win 7 32 bit va 64 bit. Logo la dong
PLC gia ré cua Siemens cho cac ung dung On/Off, dau vao ra it. C6 thé 1ap trinh truc tiép
trén PLC hodc qua phan mém cho tién.
Dé khai dong chuong trinh Logo ta c6 thé thuc hién bang nhiéu cach:
- Nhap vao biéu twong cé sin trén man hinh Desktop. (hinh 2.4a

Lice II‘»?i

i Vi ty

Automation LACVIET
License . mtd2002-EVA

Hinh 2.4a: khéi dong chuong trinh Logo c6 san trén man hinh Desktop
- Chon Star > Programs > LogoComfort. (hinh 2. 4b)
M) K-lite Codec Pack

snaglt 7 @ Font Viet Nam b
M) Ecodial3 b
4] SIMATIC Manager
L @ swmaic b

) Snaglt?
Gl Siemens LOGOISoft : kLIZZZIGIZZI!SI:IFt Comfort ¥S.0

) Bach khoa Antivirus Bl Uninstall LOGOISoft Comfort ¥5.0
@) English Study 4.0 r
) LAC VIET mtd2002 )

[T HeroDVD(IIT) b
) Turbobermo 7.0 b
'y Start Ll /) camtesia Studo3 b
Hinh 2.4b: khoi dong chuong trinh Logo Chon Star > Programs > LogoComfort.
- Mot biéu tuong ctia chuong trinh Logo xudt hién cho biét chuong trinh dang duoc
khoi dong. (hinh 2.4c)

LOGO!Saft Camfort

E Microsaft Office Wisio

All Programs B
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s SIEMENS
LOGO!Soft Comfort V5.0

© Sjiemens 2005

i
o

Hinh 2.4c: biéu tugng cia chuong trinh Logo

- Sau do ctra sO lam viéc cua chuong trinh Logo Xuat hién. . (hinh 2.4d

"W 0GO!Soft Comfort Deme version
fhEﬂFummmals'ﬁ'rdeeb

O-F~-Fd S 'RBX oo FIM -HHE /QQ ERK
T trucs s | H1* Crcut Dingram1 i By, Ciicast Diagraml bic "R, Circust Diagram1

BAY FEE DS &~ 0

Hinh 2.4d: cira s6 1am viéc cuia chuong trinh Logo
2.5. Cac irng dung trong diéu khién ddng co va ing dung khic trong cong nghiép.
Bai tdp mau yéu cau cong nghé nhu sau:
= Nhan I2 ddy 1X sang, sau 5s diy 2X sang, sau 5s diy 3X sang.
= Nhan I3 ddy 2Y sang, sau 10s diy 1Y sang va 3y sang.
=  Nhén I4 diy 1X sang, sau 5s diy 2X sang va diy 1X tit, sau 5s ddy 3X sang va
diy 2X tit, sau 7s ddy 1Y sang va diy 3X tit, sau 10s diy 2Y sang va ddy 1Y tat, sau
10s diy 3Y sang va diy 2 tit.
Nhén I1 tit tit ca cac dén
Cich thiét ké mach dién:
- V6i yéu cau thiét ké mach nhu trén, doi hoi phai ¢ 4 nat nhan dau vao:
o Nhén I2 diy 1X sang, sau 5s diy 2X sang, sau diy 3X sang.
o Nhin I3 diy 2Y sang, sau 10s diy 1Y sang va 3Y sang.
o  Nhén I4 diy 1X sang, sau 5s ddy 2X sang va ddy 1X tit, sau 5s diy 3X sang
va day 2X tat, sau 7s diy 1Y sang va diy 3X tat, sau 10s diy 2Y sang va day 1Y
tit, sau 10s ddy 3Y sang va diy 2 tt.
o Nhan 11 tat tat ca cac den.
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- Pé lay dugc ngd vao, ta nhap vao biéu tugng Constants (Co), luc d6 & phia goc
dudi man hinh xudt hién thanh cong cu, nhap vao biéu tugng Input (I ) dé 1ay cac ngd
vao theo yéu cau thét ké. Tiép theo di chuyén ra man hinh lam viéc va nhép vao cac vi tri

can dat ngd vao: 11, 12, 13, 14. (hinh 2.5a)
File Edit Format View Tools Window Help

D F-#EE rRmBX oo FIAM -FE /&

7, Circuit Diagram1

Hinh 2.5a: nhip vao biéu tugng Constants (Co),
- Mudn di chuyén cac ngd vao 11, 12, 13, 14 dén vi tri khac, ta nhap vao bi€u tugng
Selection trén thanh cong cu, sau d6 di chuyén ra man hinh, nhap vao biu tugng can di

chuyén roi di chuyén t6i vi tri méi can dat. (hinh 2.5b)
Fil= Edit Faormatb View Tools Window Help

D-F-#EHE s BX oo FIM -HE /7QQ

"""" | ", trucS.lse | T Circuit Diagram.lid | G, Citcuit Diagram1.Isc| T Circuit Diagram1

Hinh 2.5b: nhap vao biéu tuong Selection di chuyén cac ngd vao 11, 12, I3, 14 dén vi
tri khac
- Lam tuong tw d0i v6i cac ngd ra Q1 (diéu khién ddy den 1X), Q2 (diu khién day
dén 2X), Q3 (dicu khien dy dén 3X), Q4 (dicu khien ddy den 1Y), Q5 (dicu khién day
den 2Y), Q6 (dieu khién day den 3Y). (hinh 2.5¢)
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§Dv@v“n% PBRBX oo im -EE ¢sQQ [H%

1| C| S

lo

Iﬂﬁia?fﬂmﬂfﬁﬂ

hi |? X ‘ M‘ Al ‘AQ‘AM‘

Constantz/Connectors %m‘ 0B&5. Standard 100%

’ Hinh 2.5¢: cac ngd ra Q1, Q2, Q3, Q4
- Lam twong ty doi véi cac cudn day trung gian M1, M2, M3. (hinh 2.5d)
DrE-2HE L BRX oo im @l 4Q

R EREEE

X Al ‘AQ‘AM‘

Hinh 2.5d: cac cudn day trung gian M1, M2, M3
- Nhap chudt vao biéu tuong Insert Commerts bén thanh cong cu, 1di di chuyén
vao vi tri can dat tén. Nhap vao vi tri can dit tén. (hinh 2.5¢)
D~ HE L @l X 0 I m EE s

T.n Circuit Diagram

Constants/Connectors

OBAE. Standard

£

Hinh 2.5e: Nhap chudt vao biéu tuong Insert Commerts
- Dé ngd vao va ngo ra dugc lién két v6i nhau, ta phai nbi day tir ngo vao toi ngo ra
theo trinh ty. Viéc ndi day duoc thyuc hién bang cach, nhap phai vao biéu twong Connect
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trén thanh cong cu. Sau d6 di chuyén ra man hinh 1am viéc, nhap vao chan I1 roi kéo dén
chén M1. (hinh 2.5f)
DB~ HS { RBX 0 im -@E J&

ll_In':n Circuit Diagranm

@ E5.r | 3

rfu:f

Hinh 2.5f: lién két ngd vao va ngd ra
- Khi ta nhan I2 thi M1 ¢6 dién, khi buong tay ra thi M1 mat dién. Pé M1 khong bi
mat dién khi budng tay ra thi ta phai thém tiép diém tu gitr. Vi véy ta can phai lay cong
OR (ngd ra 1én 1 khi mot trong hai ngd vao 1én mot). Bé lay duoc cong nay ta nhap vao
biéu tugng Basic Funtion trén thanh céng cu. Sau d6 thanh cong cu s& xuét hién & phia
duéi, ta nhap vao cong OR rdi nhip vao man hinh 1am viée. (hinh 2.50)
DrE-e S Lt BRBR X oo im -FE 4

n_ln':n Circuit Diagrarn

Basi

&‘ &T‘ &,

8’¢a|2 £l =

| o
Hinh 2.5g: cach lay cong OR
- Dé két nbi day, trudc hét ta phai xoa duong day ndi tir 12 dén M1, dé xo4 dudng
day nay ta nhap vao biéu tuong Selection trén thanh cong cu sau d6 nhap chuot vao vi tri
day can xo4 va nhan Delete trén ban phim dé xoa. (hinh 2.5h)

47



D-F-R#HS tBBRX oo FIAM ~EHE /&

12y YEEE

Hinh 2.5h: xoa duong day két noi
- Sau d6 ta thuc hién viéc ndi day qua céng Logic, tur 12 ta ndi dén mot chan cua
B002, tir I1 ta nbi voi chan con lai cua B002 va mot chan cia B004, ngod ra cua B002,
B004 ndi véi ngd chan ngd vao BOO1, tir ngd ra cia BO01 ndi voi chan ngd vao cia M1,
tir ngd ra ciia M1 ndi dén ngd vao cua B004. (hinh 2.5i)

[ ':.C:l-mﬁDiayamE ]] 1% Circuit Diagram3 T| 'l.‘_t:i.:mmiagr"ama [

B &2

by Y

Hinh 2.5i: thuc hién viéc ndi day qua cong Logic
- Dé sap x&p lai cac day cho khoi bi roi, ta nhap chudt vao bi€u tudng Selection sau
do di chuyén ra man hinh, nhap chudt vi tri day can di chuyén va kéo dén vi tri can dat.
(hinh 2.5j)
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D-F-SsEE Yy B@AX oo FIAM - HH JQQ -EW

a0 l:uutD
:b‘*::umowmald [ 'gtmcmsc | chochm-

Hinh 2.5j: xép lai cac day ndi
- Pé lay cac Timers ta nhap chudt vao biéu tuong SpeCIaI Functions, ta thiy nhleu
loai Timers xuat hién ¢ phia dudi cira s6 lam viéc. Nhip vao Timers (On-Delay), roi
dua con tré ra man hinh 1am viéc va nhip vao noi can dat. (hinh 2.5K)
I3 3555 B 2 | S A 2 ) 525 R 28 A8 28] &%) 5 s

22

AL YEEE -

£

E i B o R nn_:Ln@uu:—
B S 1 N S 0 B 9 1 Y B BT D e DD| +/-

Il o
_rnl

H"*n

g-)

Q-)

Hinh 2.5k: cach 1ay cac Timers
- bé dat thoi gian cho cac Timers ta nhap dup vao Timers can dat thoi gian, nhap

vao hop thoai Parmeter, dit thoi gian cho Timers roi nhan OK. (hinh 2.5l

BO02 [On-Delay]
;F b Ci it
[ —

| o

{uﬂcw‘w

[]Retentiviiy  [] Frotection Active

[ ok ][ cancel |[ Hep |

Hinh 2.51: dat thoi gian cho cac Timers
- Thuc hién tuong tu cho dén khi xong hét yéu cau dé bai, ta dugc mach nhu hinh
duoi:
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- Nhin vao mach dién ta cam théy 161, dé mach dién dugc gon hon va dep hon, ta co
thé cit bot cac dudng diy chdng chéo, biang cach nhap vao biéu tuong Cut/Join
Connection trén thanh cong cu.

- Di chuyén chudt vao dudng day cin cat, nhan trai chudt vao dudng day do.

- Thuc hién viéc cat day va sép Xép lai ta dugc mach dién nhu hinh duéi.

3. Kiém tra lam quen véi cac thiét bj

Cach mo phéng:

- Pé mo phong ta nhap vao biéu tugng Simulation trén thanh cong cu.(hinh 3a)

B S

" BOOG

=T
21
T e e
o PRI U

[

by PEEE - 2|

N
@

[Tools

Hlnh 3a: nhép vao biéu tuorng-Slmulatlon dé mo phong
- Hop thoai mo6 phong hién 1én vai cac ngd vao 11, 12, 13, 14, ng6 ra Q1, Q2, Q3,
Q4, Q5, Q6, M1, M2, M3

!!!5«-&““
nj12j1s) 14 M2 M3 01 02 03 Q4 @5 @6

- Nhép chudt vao, dén M1, Q1 sang dong thdi T1 dém 5s, sau 5s tiép diém thuong
ho ctia T1 dong lai va dén Q2 sang dong thoi T2 dém, 5s sau tiép diém thuong hé cua T2
dong lai den Q3 sang.

MEEY [EEEEEEEE] - - -

JEKFEEEEXK] - -

njiz|is| M Ml MZ M3 01 G2 Q3 04 05 G6

HHH!M
Mjizj13) 14 Ml M2 M3 Q1 G2 03 Q4 Q5 Q6

- Nhin vao hinh man hinh mé phong ta thay cac duong mau tugng trung cho mirc 1,
cac duong day mau xanh tuong chuong cho muc 0. (hinh 3b)
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- Nhén chudt vao I3 ta thiy dén M2, Q4 sang dong thoi T4 dém thoi gian, sau 10s
tiép diém thuong hd cua T4 dong lai, Q4 tat va dong thoi den QS, Q6 sang.

!F! AFEEEEI VLX) - - -
nj l% 4 M1 M2 M3 @1 02 03 04 05 OB

[EXKKEXY ) < -

M2 B ] "M M2 M3 01 02 Q3 Q4 05 06

- Nhén chudt vao 14: M1, M3, Q1 sang, sau 5s Q2 sging déng thoi Q1 tat, sau 55 Q3
sang Q2 tat, 7s sau Q4 sang Q3 tat, 10s sau Q5 sang Q4 tat, 10s sau Q6 sang QS5 tat.

!11‘?1‘1‘!!! AvEo
NjRjBING] "Ml M2 M3 @1 G2 O3 G4 G5 @6 [

Switch
!!?!!1!!! SO
I NEND Mi M2 M3 Q1 Okg0Q3 G4 05 Q6
EEEE OOUIKIEEE] - - -
njzji|M M1 M2 M3 Q1 02 G3 G4 05 G
RN - COOCKEEIR - - -
NJ12J1I3 M) "1 M2 M3 @1 02 O3 Q4 05 G6
5!!! JEEEIEXKKYD .-
Iji2f1z] M M1 M2 M3 01 02 Q3 Q4 05 06

- Néu mudn dirng hé thong diéu khién thi nhan I1.
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BAI 3: PHAN MEM LAP TRINH PLC
Gidi thi¢u:

- Trong khoa hoc may tinh va ky thuat phan mém, phan mém mady tinh 1a tat ca
thong tin duoc xir 1y boi hé théng may tinh, chuong trinh va dir liéu. Phan mém
may tinh bao gbm cac chuong trinh may tinh, thu vién va dir liu khong thé thuc
thi lién quan, chang han nhu tai liéu tryc tuyén hoic phuong tién ky thuat sd. Phan
cimg va phan mém mady tinh yéu cau 1in nhau va khong thé ty st dung mot cach
thuc té.

Muc tiéu:
- Trinh bay phan mém lap trinh cho ting loai PLC tuong tng
- Céc cai dat va str dung thanh thao phan mém lap trinh cho PLC
- Chu dong, sang tao va dam bao an toan trong qua trinh hoc tap.
3.1. Tong quan vé phan mém lap trinh PLC
<> Phin mém lap trinh PLC s7-200:
C6 thé 1ap trinh cho PLC s7-200 bang cach sir dung mot trong cac phan mém sau:

- STEP 7- Micro/DOS

- STEP 7 — Micro/WIN
Nhirng phan mém nay déu c6 thé 1ap trinh trén cic may tinh lap trinh ho PG7xx va cac
may tinh ca nhan (PC). Cac chuong trinh cho S7-200 phai ¢ ciu triic bao gdm chuong
trinh chinh (main program) va sau d6 dén cac chwong trinh con va cac chuong trinh xir 1y
ngit dugc chi ra sau day:

- Chuong trinh chinh duoc két thic bang 1énh két thiic chuong trinh (MEND).
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- Chuong trinh con la mgt by phén cta chuong trinh. Cac chuong trinh con phai
duoc viét sau 1énh két thuc chuong trinh chinh, d6 1a 1énh MEND.

- Céhc chuong trinh xtr Iy ngét 1a mot bo phan cia chwong trinh. Néu can st dung
chuong trinh xir 1y ngit phai duoc viét sau lénh két thuc chwong trinh chinh
MEND.

Céc chuong trinh con dugc nhém lai thanh mot nhém ngay sau chuong trinh chinh. Sau
d6 dén ngay cac chuong trinh xtr 1y ngat. Bang cach viét nhu vay, cdu tric chuong trinh
dugc 10 rang va thuan tién hon trong viéc doc chuong trinh sau nay. Co thé tu do tron 14n
cac chuong trinh con va chuong trinh xir Iy ngit dang sau chuong trinh chinh.

Main Program

MEND

SBR 0 Chwong trinh con thi 1

RET

SBR n Chuong trinh con thir n+1 Thue hién khi woc goi
RET

INT 0 Chwong trinh xt 1T ngat thi 1
Thuce hién khi cé ngat
RETI

H

& INT n Chwong trinh xi¥ Ii ngat thir n+1

M - i chung va thiét bi ty dong hoa
n{ RETI 1 dat, moé phong cac thiét bi cua
minh, hang da cho ra do1 rat nhiéu phan mém ho tro.

PLC dong MELSEC

- Phan mém GX Developer (Hinh 3.1a): Pay 1a phan mém lap trinh PLC pho bién nhat
ctia hang. Tuy c6 tudi doi kha lau réi nhung qua nhiéu ban update bd sung chirc nang thi
phan mém nay van du kha ning dé chinh chién da s6 cac dong PLC cua Mitsubishi nhur
Q-CPU, L-CPU, A-CPU, S-CPU, FX-CPU. Piém han ché cta phian mém la giao dién
chua thuc su than thién, han ché ngdn ngit 1ap trinh & con s6 3 (Ladder, SFC, Instruction
list) va h trg it chirc nang két ndi, bao mat.

- Phan mém GX Works2 (Hinh 3.1b): Pay 1a phién ban phan mém nang cap ciia GX
Developer (tham chi khi cai dat s& khuyén mai thém GX Developer luon). Tiép tuc hd trg
toan bd cac dong PLC ké trén, ngoai ra hd trg thém ngoén ngit FBD, Structure gitip viéc
lap trinh da dang hon. Céc tinh ning hd tro két ndi, mod rong, thu vién nguoi ding ciing
manh mé& hon rat nhiéu.

- Phan mém GX Works3 (Hinh 3.1c): Pay 1a goi phan mém lap trinh mé&i nhat ciia PLC
Mitsubishi. Goi 1a goi phian mém bai nd chira ca GX Works2 va GX Developer. Phan
mém chinh GX Works 3 s& hd trg thém ddi véi dong PLC méi 1a FX5U, R-CPU va NC-
CPU kém thém nhiéu tinh ning bao mat cao cip va hd tro t6i da cu hinh truyén thong
ethernet, RS485, ciu hinh phat xung diéu khién vi tri, Servo, Step.
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- Phan mém GX Simulator (Hinh 3.1d): bay la phan mém mé phong hoat dong cua PLC
gilip nguoi van hanh chay thir mét s6 chwong trinh don gian ngay trén may tinh ma
khong can dén PLC thuec.

@& MELSOFT series GX Developer (Unset project) - [LD(Edit mode) MAIN 1 Stepl
= Project Edit Find/Replace Convert View Online Diagnostics Tocls Window Help

Programming and Maintenance tool
GX Developer Version 8.119Z (SW28D5C-GPPW-E)

COPYRIGHT(C) 2002 MITSUBISHI ELECTRIC CORPORATION

ALL RIGHTS RESERVED

This Product is licensed to:
Name: Quynh AutoVina

Company: Congty TNHH Co Dien Auto Vina

ProductlD |CosSSeectosh

List of version information on Add-in software

vtxVina

This product is protected by copyright law and intemational treaties.
Unauthorized reproduction or distribution of this program or any portion
of it may result in severe civil and criminal penalties.and will be
prosecuted to the maximum extension possible under the law.

Hinh 3.1a: Phan mém GX Developer

WELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write MAIN 1 Step] g
: Project Edit Find/Replace Compile View Online Debug Diagnostics Tool Win

+-{#% Parameter
@ Special Module(Intelligent
4% Global Device Comment
-#&¢ Program Setting

=% PouU

EHB Program

. L. MAIN

{ﬁ Local Device Commen
EB“{E Device Memory

Programming and Maintenance Tool
GX Works2 Version 1.560]

COPYRIGHT(C) 2007 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED

This Product is licensed to:
Name: QuynhNB
Company: Cong ty TNHH Co Dien Auto Vina
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Hinh 3.1b: Phin mém GX Works2

rt

s

MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 1Step]

View Online

Debug Diagnostics Tool
P96 [T v o | B B B | 2w
e R e - A

Window Help

RERE RE A3 B

LR @a

< | A1k duk ute dep

s <l - B

sSF7? sF& aF7 aFS | saFS saF6 =aF7 =afs | aF5

DS

*

Navigation
e | = [ Options...
5 Project

1 Module Configuration

= ™ Program
f Initial
= #if1 Scan
= <L MAIN
= #i ProgPou
$= Local

%} Fixed Scan

i} Event

51 Standby

ﬁ I No Execution Type

About

PLC Design/Maintenance Tool

GX Works3 Version 1.038Q

COPYRIGHT(C) 2014 MITSUBISHI ELECTRIC CORPORATION

ALL RIGHTS RESERVED

This Product is licensed to:
Name: QuynhNB

Company Name: Cong ty TNHH Co Dien Auto Vina

onmd reproduct§ or d|

maximum extension possible under the law.

may result in severe civil and criminal penalties, and W|Il be prosecuted to the

any porhon of it

o |

!

Hinh 3.1c: Phan mém GX Works3

ENTSUBISHI

Integrated FA Software

GX Simulator version?

PLC Simulation Software

COPYRIGHTS2004 MITSUBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED

. _ Hinh 3.1d: Phan mém GX Simulator
3.2. Cai dat phan mém lap trinh PLC

Cai dit phan mém lap trinh SEP 7-Micro/win 32.
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Buéc 1: Ban download chuong trinh vé & dang tap tin nén. Sau d6 ban giai nén tap tin va
chay file Setup.exe.(hinh 3.2a)

i @
Frocetes
B Deshrop cont

B Downicads

, Pacent Paces

Decurmerns
& M

-~ Poran

H Ohotse Setup Language el
Voot
Sninct P language hx e rotalenon bom

B o B e choces ek

& Locst Duk

LA T - |

ML

o Parmovabie Dak o Carcel

e

oy elechnonabieniCnien T Dongy corr
Y N =)

Hinh 3.2a: giai nén tap tin va chay file Setup.exe

Buwdc 2: Sau khi chon ngdn ngir cai dat ban nhan OK , tiép dén chon Next.

Buéc 3: Tiép dén ban ctr chon Next hodc Yes.

Buéc 4: Tiép dén ban chon OK.

Bude 5: Sau khi hoan tit ban click vao biéu tuong man hinh s€ hién ra nhu hinh duéi.
3.3. Sir dung phan mém lap trinh PLC

< Sir dung phan mém Step7-Microwin. (hinh 3.3

T STE Wi I PG
File Edit View PLC Debug Tools Windows Help

0= | & | = = |84 2t | L] =) ar &

T symbol Table fere ==

=1 =1 Symbol Addiess Comment 0 -

LI ﬁﬂiﬂﬂﬂ%
A

[T T TrNuseR1 £ FOU Symbals 1.4 | »Vz
Hinh 3.3: phan mém Step7-Microwin

Vao phan mém lap trinh: Nhan double click vao biéu tojong Step7 trén man hinh desktop

hodc vao menu Start --> Program.

M¢ chuong trinh méi: vao File --> New

Kiém tra giao tiép PLC v6i may tinh: chon PLC --> type --> Read PLC, man hinh khong

bao 16i va xac nhan loai PLC khi giao tiép thanh cong.

Luu chuong trinh: vao File --> Save va Save As khi muén luu chuwong trinh véi tén khéc.

Phai dat tén va chon thu muc khi luu

Lay chuong trinh tir PLC: File --> Upload

Nap chuong trinh vao PLC: File --> Download, man hinh bao “Download was secessful”

thi da nap thanh cong chuong trinh.
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M3i cau 1énh duogc viét & 1 netword. Ngo ra 1énh OUT chi str dung 1 dia chi trén 1 lan.
Kiém tra chuong trinh hoat dong: chon Debug --> Start Program Status.

Chay chuong trinh: chon PLC --> Run --> Yes.

Dung chuong trinh: chon PLC --> Stop --> Yes.

3.4. Kiém tra vi¢c két ndi diy bang phan mém lap trinh PLC

<> Phian mém Step 7 Micro/Win

B1: Két ndi cap USB PPI giita may tinh va S7 200

B2: Kiém tra xem may tinh di nhan driver cdp chua: Chudt phai vao Computer (This
PC)> Manage (hinh 3.4a, hinh 3.4a)

Search Everything...
Manage

Map network ﬁ

Disconnect network drive..,

Create shortcut
Delete

Rename

Properties

Hinh 3.4a: Kiém tra xem may tinh da nhan driver cap
B3: Trong ctra s6 Computer Management chon Device Manager: Kiém tra c6 cong Port
va SIMATIC NET la da nhan driver.
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fie Acton \View Help

vaww.gthang net - Hudng dan két ndi S7 200 véi may tinh

3| 7MT @EE ey

# J| System Took
(D) Task Schesuler
W Event Viewer
s Shared Foldery
& Local Usens and Groups

ry

i

& Computer Management Local | » & FELPC

@ Batteries

& Computer

s Owk doves

By Oriplay sdapten

& OVO/CO-ROM drves
0 Human bterface Devices

» g D ATA/ATAP controltion

T Imaging devices

- Leyhosd

] Memory technology dover

A Mice and cther ponting devices

(2)
(3)

Hinh 3.4b: may tinh da nhan driver cap
B4: M6 phan mém 14p trinh V4.0 STEP 7 MicroWin SP9
B5: Chon Communications: Hi¢n ra mot bang nhu hinh bén dudi, chon Set PG/PC
Interface: (hinh 3.4c) -
D0 SR hEd - BN azx B e BAR PBED &S AN

e Gam AR FE 3 2e e o

i
i
g

repas

i

il

{
i
;

Mah

i

O atews

s;

e

» AR R R R R R R R R R R .ﬂ“\l’lr!ﬂt

CRLEERELEEEEERERY
i

jiidi

|

NN N N S T K —

, Hinh 3.4c: chon Set PG/PC Interface: o 7 )
B6: Ban keo xudng chon PC/PPI cable(PPI), chon tiép Properties d€ kiém tra cong két
noi. (hinh 3.4d)
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Hinh 3.4d: chon tiép Properties dé kiém tra cong két ndi.
B7: Chon cong két ndi tuong tu nhu cia s6 Device Manager trude do:
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fle Acton Vew Hep
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B8: BAm OK > OK > OK... dén khi hién nhu hinh bén dudi va bAm Double-Click to
Refesh dé thir két noi:
;aso S 'R o P Aax . @B [[» - F EC &% AabWF
et ABRR T 326 vo1
= P
[5) What's New
W Ov 22 R0
ﬁbh.-.n
B A bl Tt

) S Chan
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B9: cho doi qua trinh Searching at 9.6 kbps... dién ra va dén khi két qua nhu hinh bén
dudi la da Két noi thanh coéng. (hinh 3.4¢)
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Hinh 3.4e: man hinh hién thi Két néi thanh cong
B10: Két ndi thanh cong! Viét thir mot chuong trinh don gian, Download chuong trinh
vao PLC...
Cau héi — Bai tap
Cau 1: Mudn viét chuwong trinh dé nap cho PLC S$7-200 ta dung STEP7- Microwin cai dit
trén.
a. Pién thoai I0OS;
b. iPad;
c. Dién thoai android;
d. My Tinh.
CAu 2: Thong thuong tde do tinh toan ctia PLC so v6i may tinh.
a. PLC xtr ly 1 phép toan nhanh hon may tinh;
b. PLC xtr Iy 1 phép toan tuong duong may tinh;
c. PLC xur Iy 1 phép toan cuc ky nhanh hon may tinh;
d. PLC x1r 1y 1 phép todn cham hon may tinh.
Cau 3: Hinh bén 1a loai PLC nao cua hang Siemens?
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a. S7-200, CPU224; b. S7-200, CPU222;
c. S7-200, CPU226; d. S7-200, CPU221.
Céau 4: Hinh bén la loai PLC nao cua hing Siemens?

wer [ 1 w T L]
P SLULURILILLLY g =
GOLLRACLRAECH BEERE @@

[ 1L oD 0102 03 ® 2 0405080740 ) [30 1112 1314 15 18 1.7 ":.5' N L1 ac

iM 00 01 02 03 04 05 08 07 10 12 12 13 44 [2M 15 98 17 20 21 22 23 74 25 28 27 M L+ |

[T T LT T T LT T
-"l-"'.-'"l —"'.-'_,.'"Il.-"'.-'_.-'_,."f-"..-'_.-'l,."'l

OO T (] e
pawer
a. S7-200, CPU224; c. S7-200, CPU221;
c. S7-200, CPU222; d. S7-200, CPU226;

Céau 5: Khi PLC bao dén SF thi dén nay sé c6 mau?
a. Mau vang;

b. Mau xanh;

c. Mau xam;

d. Mau do.

Cau 6: ben bao SF trong PLC S7-200 1a dén bao khi?
a. PLC dang nap dir li€u;

b. PLC dang Run;

c. Hé thdng bi hu hong;
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d. PLC dang Stop.
Cau7:PLC S7200- CPU 224 loai DC/DC/DC 1a PLC c6?
a. Nguon cung cap, nguon dau vao va nguon daurala 110 VDC.
b. Nguon cung cap, ngudn dau vao va nguén dau ra 1a 24 VDC
c. Nguon cung cap, nguon dau vao va nguon dau ra 1a 110 VAC;
d. Ngudn cung cép 220 VAC, ngudn dau vao va ngudn dau ra 1a 24 VDC.
Céu 8: PLC S7200- CPU 224 loai AC/DC/RLY 1a PLC c6?
a. Ngudn cung cp 85-264 VAC, dau vao s6 24VDC va ngudn dau ra 1a 5-30 VDC hodc
5-250 VAC;
b. Nguon cung cap, dau vao s 85-264 VAC, va nguon dau ra 1a 5-30 VDC;
c. Nguon cung cap 85-264 VAC, dau vao sb va nguon dau ra 24VDC hoic 5-250 VAC;
d. Ngudn cung céap, ddu vao s 85-264 VAC, va ngudn dau ra 1a 5-30 VDC hoidc 5-250
VAC.
Cau 9: Khi ndi khéi EM-231TC vao PLC Siemens S7-200,CPU224 ma chua nbi cam
bién thi dén SF s& ?
a. Pén do nhap nhay lién tuc;
b. Pén vang nhip nhay lién tuc;
c. Khodng sang;
d. b6 thuong tryc.
Cau 10: Trén PLC S7-200(CPU224) c6 ghi AC/DC/RLY,RLY c6 nghia 1a?
a. Ngd vao la Relay;
b. Ngo ra Relay;
c. Khdi mo rong 1a Relay;
d. Ngudn dién 1a Relay.
Céu 11: Trén PLC S7-200(CPU224) c¢6 ghi AC/DC/RLY,DC c6 nghia 1a?
a. Ngudn cip cho PLC;
b. Nguén cép cho OUPUT;
c. Ngudn cip cho Pin du trit;
d. Ngudn cép cho INPUT.
Cau 12: Pé kiém tra 18i chuwong trinh cia PLC S7-200 ta vao muc?
a. PLC - Compile All;
b. PLC — Export;
c. PLC — Import;
d. PLC - Input.
Cau 13: Dja chi truy cap dén Byte ké tiép cua Byte 100 thudc mién nhé dong 13?2
a. VB101,

b. VB102;

c. VB103;

d. VB9O0.

Cau 14: Mudn doc chuong trinh ¢6 sin trong PLC ta phai chon nit cong cu?
a. “Download” b. “Compile all”

c. “Single Read” d. “Upload”

cau 15: Mudn doc chuong trinh tir may tinh ta phai chon nat cong cu?

a. “Upload” b. “Compile all”

c. “Single Read” d. “Download”
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cau 16: Khi PLC va may tinh truyén dir liéu thi cap két ndi PPI Multi Master s& sang

den?

a.bo. b. Vang. c. Trang.  d. Xanh.

Cau 17: Mdi Network twong tmg voi may cau 1énh PLC?
a.2 b. 3 c.4 d. 1

cau 18: Phan mém S7-200 Simulatie cho phép tdi da bao nhiéu network?
a. 1900 b. 1800 c. 1750 d. 1850 ’
cau 19: Khi tién hanh download bang thdng bao sau bao ta biét d6 1a 16i gi?

attached cable,

‘l_., Communications tme-out, Check the port number, network address, baud rate, and the
L]

oK

a. PLC chua c6 day két n6i véi may tinh
b. PLC san sang két ndi

c. PLC chuong trinh bi 15i

d. PLC chua cap ngudn

Cau 20: Khi tién hanh download bang

Download

b4o sau bdo ta biét d6 1a 16

' E an error occurred while transmiktting daka ko the PLC,
L]

] 4
a. PLC chua cép ngudn
b. PLC san sang két ndi
c. PLC chuong trinh bi 16i
d. PLC chua c6 day két nbi voi may tinh
Cau 21: Khi tién hanh download bang thong bao sau bao ta biét d6 1a 15i

STEP 7-Micro/WIN 32

The PLC type azzigned ta the project dogs not match the remote PLC. 1t is
recommended that pou change the projectz PLC Type so that the compilers can
validate the program against the remote PLE.

Froject: CPU 221 REL 01.10
Remiote PLLC: CPU 224 REL 07,22

Change Project Continue Cancel |

a. PLC chua c6 day két nbi véi may tinh
b. PLC chua cap nguon

64



c. PLC chuong trinh bj 16i
d. PLC san sang két noi
Cau 22: Chuong trinh PLC Step7 sau st dung ngén ngit?

Metwork 1

LD I0.0

) MO .0

AN 0.1

= Q0.0
a. LAD b. FBD c. ASM d. STL
Cau 23: Chuong trinh PLC Step7 sau str dung ngén ngir?

Metwork 1
10.0— A AMND
kA0, 0 —
0.7y

— LJ0.0

a.STL  b.LAD c.ASM d. FBD
Cau 24: Chuong trinh PLC Step7 sau str dung ngdn ngit?

Metwork 1
0.0 101
_I | | 2 | F o
| | | L
FO.0
a.STL b. FBD c. ASM d. LAD

Lo
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BAI 4: LAP PAT MACH PONG LUC

Gidi thi¢u:

- Bai nay thyc hién 1ap mot sé mach dong luc diéu khién trong cong nghiép
Muc tiéu:

- Cing cb lai phuong phap lap dit cac mach diéu khién trong cong nghiép.

- Két hop duoc giita hé thong diéu khién trong cong nghiép va hé thong tu dong hoa
Noi dung chinh:

1. C()ng ra cua PLC.

1.1 Poi véi ngd ra dang relay:

- Ta c6 thé két ndi nhiéu dang tai khac nhau vao ngd ra. Vi du: dén, motor,
- contactor, relay...

- Tai thuﬁn tro: t6i da 10A

- Tai cam: ti da 3A.

- So d6 két ndi nhu sau (hinh 1.1):

L— 13| owenr
22009

a5 2 "Gs

[]@(}g@,@ww@ﬁw

@ Load @ Load
NiM :

Hinh 1.1: So d6 két ndi ngd ra dang relay
1.2 P6i véi ngd ra dang transistor:
- Tai két ndi vao ngd ra cua LOGO phai thoa diéu kién sau: dong dién khong vuot
- qua 0.3 A.
- So d6 két ndi nhu sau (hinh 1.1):

I | I:I I:I DMEB 24
202D
- _ Qs M Qs M

P2 @@ @ oe@|eejecOe@
Q1 M Qz M

® Load Load ®

Hinh 1.2: So d6 két ndi ngd dang transistor:
2. Ket noi giira PLC va h¢ thong di€u khién cong nghiép.
Mach diéu khién (hinh 2)

L1/ L+
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Hinh 2: Mach diéu khién cong nghiép
Nguyén ly hoat dong.

+ Ng0 vao:

I1: ngd vao bao ludi dang hoat dong.

12: ngd vao bao may phat dang hoat dong

13: ngd vio bao mat pha cia ludi

14: ngd vao bao mat pha clia may phat

I5: ngd vao bao ché d6 bang tay hodc tu dong (auto/manu)
+ Ngo ra:

Q1,Q2,Q3,Q4: ngd ra cip ngudn cho cudn diy cia cac role trung gian AX1, AX2,

AX3, AX4.

AX1 : diéu khién contactor cia lu6i (CM).

AX2 : Ngit lu6i khi gap su cd.

AX3 : diéu khién contactor ctia may phat ( CG).

AX4 : Ngit may phat khi gip su cd.
3. Lap dit cac mach dién tw dong diéu khién dam bao yéu ciu ky thuat. (hinh 3a)
Mach tu duy tri diéu khién dong co Motor gém 2 niit nhan Start PB va E_Stop
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Start / Stop Switch

Hinh 3a: Mach ty duy tri diéu khién dong co Motor gdm 2 nat nhan Start PB va E_Stop
St dung bang Symbols (hinh 3b)

iz
e

Wigw

= Project]
@ What's New

B CPU 224 REL 0201

+ Program Block
+-[&] Symbol T able

+- ] Status Chart

+ Data Block:

+ System Block

+ E:! Crozz Reference

L e o] | —

T O
=N Symbol | Address |

1 | Start_PB 0.0

£ |E_Stop 0.1

1 | M_Starter (0.0

Hinh 3b: Sir dung bang Symbols

Khoéi két nbilterminal (hinh 3c)

Lo

Hinh 3c: Khi két ndi terminal
Dung vit dep thuc hién nhu hinh v€, s€ nai va lay khoi két noi terminal ra. Khi lap vao thi
ké ngay Terminal c6 chot va an dung vao ranh co san.

68



BAI 5 : KET NOI GIUA PLC VA THIET BI NGOAI VI
Giéi thi¢u:
- Thiét bi ngoai vi la tén chung noi dén mot sb loai thiét bi bén ngoai plc dugc gén
két vai thiét bi bao vé, didu khién mach dién véi tinh nang nhap Xuét (IO) hodac mé rong
kha nang luu trit (nhu mdt dang bo nhé phu).
Muc tiéu:
- Thuc hién dugc su két ndi gitra PLC va céc thiét bi ngoai Vvi.
- Lap dit duoc cac thiét bi bao vé cho PLC theo yéu cau ki thuat.
- Chu dong, sang tao va dam bdo an toan trong qua trinh hoc tap.
5.1 Téng quan veé thiét bi ngoai vi (hinh 5.1

Hlnh 5.1: Cac thiét bi ngoai vi
Viéc két n01 day giita PLC véi ngoai vi rat quan trong. N6 quyét dinh dén viéc PLC co
thé giao tiép dugc véi thiét bi lap trinh (may tinh) cling nhu h¢ théng dleu khién c6 thé
hoat dong dung theo yéu cau duogc thiét ké hay khong. Ngoai ra viéc ndi day con lién
quan dén an toan cho PLC ciing nhur hé thong diéu khlen
5.1.1. Giéi thiéu CPU 214 va cach két ndi véi thiét bi ngoai vi :
So d6 bé mat cta bo diéu khién lap trinh S7-200 CPU 214 (hinh 5.1.1a)
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~ Cong tac chon kiéu hoat Ong
Ng ra B6

iy T
[l

\/ \ /L

v V <’;:,‘:J:| Bidh

11.0 Q0.0 || Q1.0 CPU 214 b
11.1 Q0.1 H Q1.1 (ong PPI
STOP 10.2

1172 | Qo2 <
103 | 113 | Qo3

104 | 114 | Qo4
10.5 11.5 Q0.5
10.6 Q.6
10.7 Q0.7
SIMATIC
57-200 /
|| LI
Bo trang tAi hoat Ong ctia CPU

Ng {0 Bo trang thi ng Vo/ng ra

| RUN 10.1

SIEMENS FSF 10.0

- B

Hinh 5.1.1: Bo diéu khién 14p trinh $7-200 CPU 214

Dé cho bo didu khlen lap trinh nay hoat dong duoc thi nguoi su dung phai két ndi PLC
v6i ngudn cung cap va cac ngd vao ra cua nd véi thiét bi ngoai vi. Mudn nap chuong
trinh vao CPU, ngudi sit dung phai soan thiao chuong trinh bang cac thiét bi lap trinh
hoic may tinh v&i phan mém tuong tmg cho loai PLC dang st dung va c6 thé nap truc
tiép vao CPU hoic copy chuong trinh vao card nhé dé cam vao rinh cim card nhé trén
CPU cua PLC.
Thong thuong khi lap trinh cling nhu khi kiém tra hoat dong cta PLC thi ngudi 1ap trinh
thuong két ni truc tlep thiét bi lap trinh hodc may tinh c4 nhan voi PLC. Nhu vay, dé h¢
thong diéu khién khién bang PLC hoat dong ciing nhu lap trinh cho no, can phai két ndi
PLC v6i may tinh cling nhur cac ngd vao ra voi ngoai vi.
Néi day cho cam bién
Khi mot cam bién phat hién mot sy thay di trang thai logic thi n6 phai truyén trang thai
thay doi nay dén PLC. Tiéu biéu 1a viéc dong hodc ngat dong dién hay dién ap. Trong
mot vai truong hop, ngd ra cia cam bién st dung dé dong mach truc tiép cho tai ma
khong thong qua PLC. Céc ngd ra tiéu biéu ctia cam bién la:

- Sinking/Sourcing: Pong hoic ngit dong dién

- Switches: Pong hoic ngat dién ap

- Solid State Relays: Chuyén mach AC

- TTL (Transistor Transistor Logic): Str dung dién 4p OV va 5V dé chi thi muc
logic.
Switch
Mot vi du don gian nhat ctia cac ngd ra cam bién switch va relay dugc cho nhu hinh
5.1.1a.

AC o ——L1 DC oh— )
LEEN | S
> Q:"—HG > i;"—ﬁc 70
o ot—— -




Hinh 5.1.1a: cic ngd ra cam bién switch va relay
5.2 Két néi PC-PLC
Dbi v6i cac thiét bi lap trinh cia hing Siemens ¢ cac cong giao tiép PPI thi c¢6 thé két
ndi tryc tiép véi PLC thong qua mot soi cap. Tuy nhién ddi v6i mdy tinh ca nhan can
thiét phai c6 cap chuyén ddi PC/PPL C6 2 loai cap chuyén ddi 1a cap RS-232/PPI Multi-
Master va cap USB/PPI Multi-Master.
* Cap RS-232/PPI multi-master:
Hinh déng cta cép va cong tac chon ché do truyén duoc cho ¢ hinh 5.2a

RS-232 COMM

Kbaud 123 L
115.2 110 8 Spare
57.6 111 7 1=10 Bit
38.4 000 0=11 Bit
19.2 001 6 1=Remote /DTE
9.6 010 0= Local / DCE
48 011 5 1=PPI (M Master)
24 100 0=PPI/Freeport
1.2 101 4 Spare
LED Color Description
Tx Green RS-232 transmit indicator
Rx Green RS-232 receive indicator
PPI Green RS-485 transmit indicator

Hinh 5.2a: Hinh dang cap RS-232/PPI va cac chuyén mach trén cép.

Tuy theo tdc do truyén gitta may tinh va CPU ma céc cong tic 1,2,3 duoc dé ¢ vi tri thich
hop. Thong thudng d6i voi CPU 22x thi téc do truyén thuong dat 13 9,6 KBaud (tirc cong
tac 123 duoc dit theo tha ty 13 010).

Tuy theo truyén thong 13 10 Bit hay 11 Bit ma cong tac 7 duge dat & vi tri thich hop. Khi
két ndi binh thudng v6i may tinh thi cong tic 7 chon & ché do truyén thong 11 Bit (cong
tac 7 ddt o vi tri 0).

Cong tac 6 & cap RS-232/PPI Multi-Master duoc sir dung dé két ndi port truyén thong
RS-232 ctia mot modem v6i S7-200 CPU. Khi két ndi binhthudng v6i may tinh thi cong
tac 6 duoc dit ¢ vi tri data Comunications Equipment (DCE) (cong tic 6 & vi tri 0). Khi
két ndi cap PC/PPI v6i mot modem thi port RS-232 cua cap PC/PPI dugce dat ¢ vi tri Data
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Terminal Equipment (DTE) (cong tic 6 ¢ vi tri 1). Cong tic 5 duge su dung dé dat cap

RS-232/PPI Multi-Master thay the cap PC/PPI hodc hoat dong ¢ che d¢ Freeport thi dat ¢

ché d6 PPI/Freeport (cong tac 5 ¢ vi tri 0). N&u két n6i binh thuong la PPI (master) voi

phan mém STEP 7 Micro/Win 3.2 SP4 hodc cao hon thi dit & ché do PPI (cong tac 5 ¢ vi

tri 1).

So d6 nbi cap RS-232/PPI Multi-Master giita may tinh va CPU S7-200 véi toc do truyén

9,6 Kb duogc cho nhu hinh 5.2b

o . |
rogramming

Device

RS-232/PPI
Multi-Master Cable

AT N
o=

]} i s

1 23 456 7 8]

Hinh 5.2b: Két ndi may tinh véi CPU S7-200 RS-232/PPI Multi-Master
* Cap USB/PPI multi-master:

Hinh dang cta cép dugc cho ¢ hinh 5.2c.

-— 130 mm

L1
Mouds In ey Putm Pynding

Ao ol

O.

4
€€

z
N

,/,
_/,,(Dﬂ; s
B XX

1 ==

9
3
3
&
e

& ERIENE

USB / PP Mult-Master Cable.
19 BES7 H1-DBAC-OXAD

[ << NH

~-—

UsB COMM RS-485 COMM
LED Color Description
Tx Green USB transmit indicator
Rx Green USB receive indicator
PPI Green RS-485 transmit indicator

Hinh 5.2c: Cap USB/PPI multi-master
Micro/WIN 3.2 Service Pack 4 (hodc cao hon). Céap chi c¢6 thé dugc sit dung véi loai
CPU22x hoic sau nay. Cap USB khong dugc hd tro truyén thong Freeport va download
céu hinh man TP070 tir phan mém TP Designer.
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5.3 Két n6i PLC — thiét bi ngoai vi

Trong nhiéu trudng hop, can cai tao mot hé théng diéu khién véi ro le va contactor thanh
hé thong diéu khién véi PLC. Mot cau hoi dit ra 1 chung ta can giit lai nhitng phan nao
trong hé thong diéu khién, con phan nao s& loai bo di?

Pé dé dang trong viéc chuyén d6i, c6 thé ap dung phuong phap sau dé chuyén déi tir mot
hé thong diéu khién cii sang diéu khién véi PLC:

Vé phan cirng:

Xac dinh cac b0 tao tin hi¢u (vi du: nut nhén, cong tac, cam bién . . ) can thiét nhat trong
hé thdng diéu khién, mbi bo tao tin hiéu tuy theo loai tao ra tin hiéu nao nén dugc két ndi
voi mot ngd vao cua PLC tuong tng, vi du néu bo tao ra tin hiéu nhi phan thi duoc két
nbi v6i cac ngd vao sd, con bo tao ra tin hiéu tuong tu thi ket nbi v6i ngd vao tuong tu
(ngd vao analog). Con cac bo tao tin hiéu con lai néu khong can thiét thi co thé bo di va
s& duoc thyuc hién bang chuong trinh trong PLC.

Tuong tu xac dinh cic co cdu chdp hanh (ddi twong diéu khién) can thiét nhat, thong
thuong cac dbi tuong nay la cac dén bao, contactor chinh, van tir, .v.v.. Tuy theo loai ma
moi d6i tuong diéu khién c6 thé ket ndi truc tiép hodc gian tlep v0i cdac ngd ra tuong ung,
mdi mot doi tuong dleu khién can mot ngd ra. Néu cac doi tuong diéu khién can dong
diéu khién 16n thi yéu cau phai sir dung ro le trung gian. Vi dy nhu cac contactor chinh
diéu khién céc dong co cong suat 16n thi ngd ra ctia PLC s& dugc ndi voi mot ro le trung
gian va thong qua tlep diém cua ro le trung gian dé diéu khién cac contactor nay. Con cac
d6i tuong diéu khién khong tac dong truc tlep dén qua trinh diéu khién ma chi déng vai
tro trung gian hd tro cho qua trinh diéu khién nhu ro le trung gian thi c6 thé loai bo va
dugc thay thé bang mot 6 nhd nao d6 trong chuong trinh ciia PLC.

Sau khi dd xac dinh duoc sb luong cac ngd vao, ngd ra can thiét va hé théng dién cung
cap cho phan diéu khién thi tién hanh dén viéc lya chon loai PLC phu hop.

Thiét 1ap bang xac dinh cac ngd vao/ra voi cac ngoai vi twong ung va chu y ghi chu lai
cang chi tiét Cang tot.

Thuce hién viée n6i day cac ngd vao, ngd ra cua PLC voi cac bo tao tin hi¢u diéu khién va
d6i tuong diéu khién. Trong qua trinh ndi day can luu y dén cic nguyén tic an toan trong
hé thong diéu khlen

Tat ca viéc két nbi day trong hé théng diéu khién truéc diy s& duoc bién doi thanh
chuong trinh trong PLC.

Vé phan mém:

Viéc viét chuong trinh co thé thuc hién theo hai cach:

Céach 1: Tuy theo yéu cau cong ngh¢ ma co thé thiét 1ap giai thuat diéu khién va viét
chuong trinh theo giai thuat diéu khién nay.

Céch 2: Van duy tri hoat dong ciia hé thong nhu cii, hay nbi khac di 13 khong can thiét
phai 1ap lai giai thuat dicu khién vi tat ca da duoc thiét ké trong so d6 diéu khién cting
trudc ddy ma chi can bién doi so dd diéu khién nay thanh chuong trinh trong PLC. Cach
nay tuong dbi d& dang va c6 thé khong bi 16i khi 1ap trinh.

Trong phan nay trinh bay phuong phap chuyén doi theo cach 2 theo cac budc nhu sau:
Thuc hién viét chuong trinh 1an luot cho mdi ddi tuong diéu khién, mdi ddi tuong diéu
khién duogc viét & mot doan chuong trinh va c6 ghi cha cu thé dé dé dang sita 16i.

Chi c6 cac diéu kién can thiét nhat cho di twong diéu khién méi dugc viét vao doan
chuong trinh diéu khién no.
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Néu mot sé ddi twong diéu khién co cing chung mot nhém diéu kién, thi nhom diéu kién
nay nén dugc dugc viét riéng & mot doan chuong trinh va cat két qua vao mot 6 nhd
trong PLC. Néu dbi twong diéu khién nao can nhom diéu kién nay thi chi can lay két qua
dugc chira trong 6 nhé. Piéu ndy gitp cho ciu triic chuong trinh mach lac va viée doc
chuong trinh tr¢ nén dé dang hon.

Céc d6i twong diéu khién khong can thiét (vi du contactor trung gian) s€ dugc thay thé
bang mot 6 nhd trong PLC. Néu cac dbi tuong diéu khién nao can dén tiép diém cua ro le
trung gian nay thi chi can thay thé bang tiép diém ciia 6 nho.

Tuy theo hé théng diéu khién c6 phirc tap hay khéng ma c6 thé phan chia thanh nhiéu
khéi chuong trinh dé dé& dang trong qua trinh quan ly.

Hinh 5.3 1a mét vi du veé viéc chuyen d6i mot so do diéu khién cira ra vao co quan bing
contactor thanh hé théng diéu khién v6i PLC (chi ding lai & viéc chuyén doi két ni day,
con chuong trinh thuc hién & cac chuong sau).

Dua vao cac budc trén, ta nhan théy cac nat nhén, contactor can thiét duogc gifr lai nhu
trong bang xac dinh két ndi vao/ra voi ngoai vi va PLC duoc chon ¢ day 1a loai CPU 214
DC/DC/relay. Do contactor K1 va K2 khong dugc phép c6 dién dong thoi nén theo quan
diém an toan can phai khoa chéo hai contactor nay lai véi nhau.

Bang xac dinh két ndi vao/ra véi ngoai vi
Ky hiéu Dia chi Chu thich
S0 10.0 Nt nhan dimg, thuong dong
S1 10.1 Nt nhan mé ctra, thuong ho
S2 10.2 Nt nhan dong cira, thuong ho
S3 10.3 Cong tic hanh trinh gidi han cra mé, thudng dong
S4 10.4 Cong tic hanh trinh gidi han ctra dong, thuong déng
K1 Q0.0 Cudn day contactor K1, diéu khién mo cira
K2 Q0.1 Cudn day contactor K2, diéu khién déng cira
H1l Q0.2 Dén bao cura dang mo
H2 Q0.3 Dén bdo cura dang dong
24Vdc
Fil|
S

50‘51‘52 S3 | s4
S2 Fprn | e F FT FT o7 e 24VDC

K1\ K2 [0.0‘10.1‘10.2‘10.3‘10.4‘10.5‘10.6‘10.7 L+ | M

— PLC

Q0.0‘QO.I‘QOZ‘QOS‘QO.4‘Q0.5‘Q0.6‘Q0,7‘ M | L+
K2 | K1
K2 K1
H1 H2 24VDC
K1 K2 @E) K1 | K2 | HI | H2

a) b)
Hinh 5.3: Két ndi ngd vao/ ra cua PLC tir mot so do diéu khién co tiép diém

—®

ov
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5.4. Kiém tra két ndi day bang phin mém lap trinh PLC :

Mot cong viéc quan trong cho nguoi lép dat va van hanh 1a biét duoc cac két ndi cua cac
ngd vao/ra v6i ngoai vi c6 ding hay khéng trude khi nap chuong trinh didu khién vao
CPU. Hoic khi mot hé thong dang hoat dong binh thuong nhung mét su ¢ hu hong xay
ra thi cac phan ngoai vi nao bi hu va phat hién n6 bang cach nao. Trong phan mém Step 7
Micro/Win c6 trang bi thém phan nay d6 1a muc Status Chart.

5.4.1 Status Chart

Chung ta c6 thé sir dung Status Chart dé doc, ghi hodc cudng birc cac bién trong chuong
trinh.

Dé c¢6 thé truy xuit Status Chart, ta nhip dup chudt vao biéu tuong Status Chart trén man

hinh, &

5.4.2 Poc va thay ddi bién véi Status Chart

Hinh 5.4.2 dudi day chi mot vi du vé cach sir dung Status Chart. Pé doc hay ghi cac bién
chung ta thuc hién theo cac budc sau:

Buéc 1: O 6 dau tién trong Address ching ta nhip vao dia chi hay tén ky hiéu cta 1 bién
trong chuong trinh ing dung ma ban mudn doc hodc ghi, sau do nhan Enter. Lap lai budc
nay cho tit ca cac bién ma ban mudn thém vao biéu db.

Unforces all CPU| | Reads the forced values
forced values. from the CPU.

‘ Unforces the current selection. \

Help Forces the current selection. \ \ /
[ Qsr s mEEEer sl s s &

Ely Status Chart = Eﬂ
[ |Address Format Current Value | Mo Valie | A |
1|lgtart 1 Bit 2#0 Indicates that this variable

2| start 2 Bit 240 is forced.
3|stop 1 Bit 240 L
4|stop 2 Bit 2#0
5 Signed Indicates that only part of
B8 |ve100 Hexadecimal 16401 this variable is forced. |
7 |vW1i00 Hexadecimal 16#0100 /
8 |vp1oo Hexadecimal | 16401000000 |
9|vp100.1 Bit 240
10 Signed
11 |vDo 8igned +17789
12 |vD4 Floating Point|3.214000
13 |vBs string 'abedefghijk**+*
14
15
16 ¥
<D\ curt / Kl 207

Hinh 5.4.2: Cach sir dung Status Chart
Buwéc 2: Néu bién 1a mot Bit (vi du : I, Q hodc M), thi kiéu bién dit & cot Format 1a Bit.
Néu bién 1a mot Byte, Word hay Double Word thi chon ¢ cot Format va nhap dap chuot
dé tim kiéu bién mong mudn.
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Budée 3 : Dé xem gia tri hién hanh cia mot bién trong PLC trong biéu d6, hay nhip chudt
vao biéu tugng

Budc 4: Dé dung viéc cap nhat trang thai thi nhép chudt vao biéu tuong i tré veé vi tri
ctl.
Budc 5: Bé thay doi 1 gia tri, hady nhip mot gia tr1i méi1 vao cot ‘New Value’ va nhap

chudt vao biéu twong ~ dé ghi gia tri vao CPU.

* Cudng birc bién véi Status Chart:

bé cuong buc bién trong Status Chart vdi 1 gid tri xac dinh, thuc hién cac budc sau:
Budc 1: Chon mdt 6 trong cdt Address, vao dia chi hay tén cta bién can cuong buec.
Buwéc 2: Néu bién 13 mot bit (vi du: 10.0, Q0.1), thi kiéu bién ¢ cot Format ludn ludn 1a
bit. Néu bién 1a mot Byte, Word hay Double Word thi chon & cot Format va nhip dap
chudt dé tim liéu bién mong mudn.

Budée 3: Dé cudng buc bién véi gia tri hién hanh, trudc tién hiy doc gia tri hién hanh

trong PLC bang cach nhap dip chudt vao biéu tuong o
Nhap hoac cudn 6 chira gid tri hi€én hanh ma ban muon cudng birc. Nhap chudt vao bi€u

tuong O trén vi tri gia tr1 hién hanh dé cudng birc bién gia tri do.
Budc 4: DE cudng burc mot gid tri moi cho mot bién, nhap gia tri vao cot “New Value”

va nhap chudt vao biéu tuong
Budc 5: B¢ xem gia tri hién hanh cua tat ca cac bién bi cudng burc, kich chudt vao biéu

tuong Read Force

Budc 6: Dé cho tit ca cac bién tro lai trang thai binh thuong, hay kich chudt vao biéu
tuong Unforce All :

Cau hoi — Bai tap

Cau 1: Cap két ndi giita may tinh PC v6i PLC S7-200 qua cong COM may tinh 1a cap?
a. Cap PC/PPI v6i bo chuyén d6i RS232 sang RS422;

b. Cap PC/PPI véi bo chuyén doi RS485 sang RS232;

c. Cap chuyén d6i RS232 sang Modbus;

d. Cap PC/PPI véi bo chuyén doi RS232 sang RS485.

Cau 2: Cong két ndi nap chuong trinh ciia PLC S7-200,CPU221 c6 bao nhiéu chan?
a. 8.

b. 12;

c. 10;

d. 9.

Cau 3: Vung nhd dé luu trit cac 1énh chuong trinh 13 ving nhg?

a. Ving nh¢ thong so;

b. Vung ddi tuong;

c. Vung nh¢ dir liéu;

d. Vung nh¢ chuong trinh.

Cau 4: Vung nhé dé luu trir dit liéu chuong trinh, két qua phép toan, hang s6 duoc dinh
nghia trude 1a ving nhg?
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a. Vung nhé thong sd;

b. Ving ddi twong;

c. Vung nhé chuong trinh;

d. Vung nh¢ dir lidu.

Céau 5: Vung nhd AIW dugc dung chira trang thai?

a. Ca cong vao Digital va Analog;

b. Céc cong raDigital trén PLC;

c. Cong vao Digital;

d. Céc cdng vao Analog.

Cau 6: Vung nh¢ IW duogc dung chtra trang thai?

a. Ca cong vao Digital va Analog;

b. Céc cong ra Digital trén PLC;

c. Cac cong vao Analog;

d.Cong vao Digital.

Céau 7: Vung nhd QW duoc dung chira trang thai?

a. Ca cong vao Digital va Analog;

b. Cac cong vao Analog;

c. Cong vao Digital;

d. Cac cong ra Digital trén PLC.

Cau 8: Dung lugng bo nhé chuong trinh cia PLC S7-200, CPU224 13?
a. 32K;

b. 4K;

c. 16K;

d. 8K.

Cau 9: Dung lugng bo nhé chwong trinh cia PLC S7-200, CPU222 13?
a. 32K;

b. 16K;

c. 8K;

d. 4K.

Cau 10: Dung lugng bd nhé dit liéu cua PLC S7-200, CPU 224 18?
a. 2K.

b. 4K.

c. 8K;

d. 5K.

Céu 11: Dung luong bd nhé chuong trinh cia PLC S7-200, CPU 226 1a?
a. 4K.

b. 8K.

c. 16K.

d. 32K.

Cau 12: Biéu tuong sau dung dé?
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e
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Set PLAPLC
|nterface

a. Khai bao cong két ndi

b. Khai béo két noi.

c. Khai bao ngd ra, ngd vao.

d. Khai bao cau 1énh.

Cau 13: Biéu tuong sau dung dé?

Sprbol T able

a. Khai bao cong két nbi

b. Khai bao két ndi.

c¢. Khai bao cau 1énh.

d. Khai bao ngé ra, ngd vao.

Cau 14: Biéu tuong sau dung dé?

Communications

a. Kiém tra 15

b. Kiém tra chuong trinh

c. Kiém tra cu 1énh

d. Kiém tra két ndi.

Cau 15: Ngon ngit dé 1ap trinh trong phan mém  S$7-200 Simulatie?
a. LAD, SAM, FBI.

b. LAD, STT, FDB

c. LAD, SAT, FBI

d. LAD, STL, FBD.

Cau 16: Phan mém GX-Developer 14 phan mém sir dung cho PLC?
a. Mitsubishi.

b. Omron.



c. LOGO.

d. SIEMENS.

Cau 17: Ngo vao ky hi¢u Xmmm, ngo ra ky hi¢u Ymmm la cia PLC nao?
a. Mitsubishi.

b. Omron

c. LOGO

d. SIEMENS

Céau 18: PLC

A.Chi tich hop trén d6 céng Analog B. Tuy vao cu hinh

C. Tich hop ca hai loai cong Digital D. Chi tich hop trén d6 cong Digital
va Analog

Cau 19: Trong PLC dugc ton tai bao nhiéu chwong trinh:

A.3 B. Tuy theo ngudi viét

C.2 D.1

Cau 20: Truyén dir liéu nbi tiép theo chuan RS232, khép nbi kiéu D25 chan. Chan 20 ¢o
chirc nang:

A. Yéu cau goi B. N6i mass

C. Truyén dit liéu ndi tiép D. Pau cubi dit liéu sén sang
Cau 21: Co thé truy xuét ving nhd plc dudi:

A. Kiéu dit liéu bit B. Tét ca déu sai

D. Kiéu dit liéu word D. Kiéu dit liéu Byte

Céu 22: B6 nhé 2w tuong duong voi:

A. 10dw B. Tét ca déu sai

C. 382 hit D. 48 byte

Céu 23: : PLC S7-200(str dung CPU 224) dung thém mdt Module mé rong (8 IN/8 OUT)
thi ¢4 bao nhiéu ngd vao va ngd ra?

A.14 IN/ 10 OUT C. 22 IN/20 OUT

B. 22 IN/16 OUT D. 22 IN/18 OUT

CAu 24: Hay chon cau tra 101 ding nhit:

RS232 c6 thé truyén dit liéu tot nhat trong khoang cach nao:

A.nhé hon 15m B. Tét ca déu sai

C. nho hon 25m D. nhé hon 30m

Cau 25: Truyén dir liéu ndi tiép theo chuan RS232,khép ndi kiéu D25 chan . chin 5 ¢
chuc nang

A. Yéu cau goi B. N6i mass voi khung suon

C. Truyén dir liéu ndi tiép D. cham dut goi

Cau 26: Gia tri dém ttrc thoi cua TIMER va COUNTER duoc luu trong ving nhé nao
A. Ving nhé ddi tugng B. Ving nh¢ tham s6

C. Vung nh¢ dit liéu D. Vung nh¢ chuong trinh

Cau 27: S6 luong céng INPUT/OUTPUT trén PLC CPU 224

A. Tatca B. Phu thudc vao nguoi lap trinh

C. Phu thudc vao vung nho I/Q D. Phu thudc vao nha san xuét

Céau 28: Chuong trinh PLC sé

A. Tuy vao cAu hinh B. Van con khi hé théng mat dién

C. Khi dugc luu trong vong 20 ngay D. Mit di khi hé théng mat dién
Céau 29: Vung nhd I dung dé chira trang thai cac
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A. Céc cong ra Digital va Anlog

C. Cong vao Digital

Cau 30: Hinh dang 1énh PLC do

A. Do nha san xuat PLC quy dinh
D. Do nguoi lap trinh PLC quy dinh

B. Céac cf)ng vao Anlog
D. Céc cong vao ra trén PLC

B. Do PLC quy dinh
D. Tat ca déu sai
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BAI 6: LAP TRINH VA KET NOI THEO YEU CAU THIET KE
Giéi thiéu:
- ‘Trong cong nghiép, cac bai toan vé diéu khién rat da dang va phong pha. Tuy vao
dic diém cua timg hé thong san xuit ma viéc dua ra cac cach thic diéu khién khac nhau
nhu diéu khién cho dong co cu thé hay diéu khién theo mot qua trinh lién tyc, c6 mbi lién
quan mat thiét giira nhiéu thiét b trong hé thong.

Muc tiéu:

- Str dung mgt hé t‘héng‘ diéu khién bang PLC c¢ san.

o - Su dyung cac phan mém thong dung di kem voi PLC va man hinh cam
bién.

- Két ndi phan ctng cho mot h¢ thng diéu khién c¢& nhé dung PLC don va Man
hinh cam bién theo thyc té yéu cau.
- Viét cac chuong trinh ing dung ¢& nho cho PLC don va Man hinh cam bién theo
yéu cau thuc té.
- Stra d6i chwong trinh, thay thé cac khéi hu hong trong mot hé thong diéu
khién ¢& nho str dung PLC don va Man hinh cam bién ¢6 trudc.
- Lap trinh va két ndi van hanh duoc cac mach theo yéu cau cong nghé.
6.1 Picu khién dong co KPB 3 pha quay 1 chiéu:
Trong thiee té, ta c6 thé ding plc dé diéu khién dong co 3 pha quay 1 chiéu(hinh 6.1a).
Néi dung bai hoc nay givip hoc vién c6 thé ldp déit mé hinh va Idp trinh diéu khién cho
dong co khoi dong va dung, sir dung PLC cia OMRON va SIEMENS. Thong qua do co
thé dp dung linh hoat vao thuc té san xudt.
So d6 mach dong lyc:

Nhiém vu:

Hay thuc hién mach theo cac yéu cau sau:

Lap so dd STL va so dd LAD.

Viét bang ciu 1énh mo ta mach

Nhép va thtr chuong trinh

r_
w
-y

Q1;_Bﬂ

_VJ'L_/

— 1

o~ v_I'L_/

F2 .

Hinh 6.1a: Diéu khién dong co KPB 3 pha quay 1 chiéu
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a.Phan bo dau vao/ra :

L I R I SUR i vl B
|@ |Q | Symbol | Addiess Camment
U START 0.0 FHOI DONG
U STOPS 101 OUNG
u 0 M (0.0 OOMWG COT
-'-1 0 C02 (01 DONWG CO2
b.Chuong trinh diéu khién:
Networkl  START & STOP =
|NeiwnrkConuuent
00 m.1 MO0
|| | /| ¢ )
MO.D —
™
Network2  TIMER 1
|
MO.D T37
— | ™ TON
504PT 100 ms
Ta7 Q0.0
| | ¢ )

MNetwork 3 TIMER 2

|
MO.O T38

—| } ™ TON

1004PT 100 ms

» Mach ty duy tri (ty giir)
So d6 mach dién: Hinh 6.1b va 6.1c
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.

R Ly

K2
52

K1 K2 | |

Hinh 6.1b: So d mach dién A Hinh 7.1c: So d6 mach dién B
Giai thich céc ky hi¢u:
STT Ky hiéu Giai thich
1 S1, S3 Céc nat nhan thuong mé
2 S2, S4 Céc nit nhan thuong dong
3 K1, K2 Cong tic to.
Mo ta hoat dong:
Mach A:

Khi nhin S1, cong tic to K1 ¢o dién, tiép diém K1 dong lai dé duy tri (tu gitr). Khi
nhan nut S2, cong tac to K1 mat dién, mach durng hoat dong.
Mach B:

Khi nhin S3, cong tic to K2 ¢o dién, tiép diém K2 dong lai dé duy tri (tu gitr). Khi
nhén nut S4, cong tac to K1 mat dién, mach dung hoat dong.
Gian d6 Ladder — CAc cau 1énh mach dién A:
(Mach B thuc hién tuong tu)

a/Gian @6 Ladder:
X000 X001
o— | 1 { Y000
Y000
L —
4 { EnpD ]
b/Cac cau lénh:
0 LD ¥000
1 OR Yoo
2 AN ¥001
3 ouT Yoo
4 END
Giai thich:
STT | Ky higu NgG vao/ra PLC Ghi chi
Ngévao | Ngdra
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1 S1 X000 Nt nhin thudng mo

2 S2 X001 Nt nhin thudng mé

3 K1 Y000 Cudn diy cong tic to
So dé ldp rdap mach.(Ldp rdp trén PLC ho FX0S-30MR-EU/UL).

L

N

> 1@2

o

& JT_ SS|5/5 X1 X3 | X5 | X7 [ =11 | x93 | %186 | %17

L M [ KO | X2 | X4 | X6 | x10 | %12 | X114 | X186

FXos-30MR-ES/UL

51
O | YO | @ | Y2 | ¥4 @ | Y6 [Y10| @ |[¥1Z | ¥4

240 |gome | 1 |ecom | Y3 5 leom: | ¥F | ¥11 |coma | ¥13 | ¥I18

_I\_MJ\_J

6.2 Piéu khién dong co KPB 3 pha khéi dong tw doi ndi Y-A:

Trong thuec té, ta c6 thé ding plc dé diéu khién déng co 3 pha khoi dong tw doi néi Y-A.
(hlnh 6.2a). Noi dung bai hoc ndy gitip hoc vién c6 thé lap dat mé hinh va ldp trinh diéu
khién dong co 3 pha khoi dong tw doi noi Y-A, sir dung PLC cua OMRON va SIEMENS.
Théng qua do cé thé dp dung linh hoat vao thuc té san xudt.
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Hinh 6.2a: Diéu khién dong co KPB 3 pha khoi dong tu d6i ndi Y-A:
Mo ta:

Mo hinh nay mé phéng mot dong co mé may Y/A. Sy chuyén dong cia rotor va sy
dong cat cua cac contactor duge mo ta bang LED.

Mo hinh nay duoc Gmg dung trong phan bai tdp co ban ctia mén hoc PLC (ing dung
PLC trong diéu khién dong co, cac cong logic, timer).

C6 thé dya vao mo hinh bang tai dé lap thanh cac bai tap khac nhau nhu: M may
dong co Y/A, dao chiéu quay dong co, diéu khién dong co & cac tbc do khac nhau, bon
say.

> Dong co duge diéu khién theo yéu cau sau:
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Khi 4n nut khai dong “Start“ (10.0), cac contactor Q1 va Q3 dong lai. Pong co chay
& ché do Y. Sau d6 néu nut nhn “Right“ (10.5) dugc 4an thi contactor Q3 tit va contactor
Q4 c6 dién. Bong co chay ¢ ché do A.

bong co dugc cung cung cép dién boi CB 3 pha, va dugc bao vé bdi role nhiét va
dirng bang nat nhan “Stop*.
Churong trinh viét & LAD:

Hetwork 1  Dong contactor chinh @1
10.0 0.4 10.1 Q0.0

— 7 )
_lQ.EII_I

0

Hetwork 2 Dong co chay o che do Sao
10.0 Q0.0 10.5 Q0.3 Q0.2

— | | {7 ] 1 /| ( D
_|QU-2|_.

Hetwork 3 Dong co chay o che do Tam giac
Q0.0 10.5 10.1 Q0.2 Q0.3

—

N\
s

Chirong trinh viét & STL:
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NETWORE 1 SfDong contactor chinh Q1

b/

LD In.o
o] oo,
I I0.4
I In.1
= Q0.0
NETWORE Z SfDong oo chay o che do S3ao
L

LD In.o
ja] oo, 2
4 .0
AT In.5
AT oo, 3
= Q0.2
NETWORE 3 SfDong oo chay o che do Tam giac
L

LD .0
LD In.5
ja] oo, 3
LLD

4 In.1
AT oo, 2
= Q0.3

6.3. Piéu khién cic Pong co khéi dong va dirng theo trinh tur.
Gioi thiéu:
Trong thiee té, c6 nhiéu hé thong san xudt ma cac phan tir chdp hanh hoat déng va dirng
theo trinh tu truoc sau dac thu cua hé théng do. Noi dung bai hoc nay giup hoc vién co
thé ldp ddt mé hinh va ldp trinh diéu khién cho 3 dong co khdi ddng va dieng theo trinh
tw, sir dung PLC ciia OMRON va SIEMENS. Théng qua d6 c6 thé dp dung linh hoat vao
thyec 16 san xudt.
Diéu khién tuan tu:
Su diéu khién mét thiét bi van chuyén rOi can thoa min cac diéu kién dong mach
tuan tu sau:
Sau 3s Sau 5s
1. Trinh ty dong mach: M1 — M2 — M3
Sau 5s Sau 3s
2. Trinh ty mé mach: M3 — M2 — Ml

Béng mach

Mguyén lyheoat déng — Md mach

87



Nhiém vu:

- Lap bang xac 1ap vao/ra.
- V& so do két noi véi PLC.

- Viét chuong trinh, nap chuong trinh vao PLC va chay thir.

Phan cong dia chi.

Dia chi Phin tir
10.0 Nt an Start
10.1 Nt 4n Stop
10.2 Nt 4n E -Stop
Q0.0 Pong co 1
Q0.1 Pong co 2
Q0.2 Pdng co 3
Chuong trinh diéu khién:
Network 1 Metwork, Title
| khoi dong
100 i} T40 M0
|| | /| | /| ¢ )
ML
||
Metwork 2
| dong co 1
MO0 an o

— |

!
ot

Ta7
IN TOM
204FT 100 ms
MNetwork 3
[dong co 2
T37 T3 L0
| | | | !
I 1 I *
T34
IM TOM
404PT 100 ms
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Metwork 4

| dong co 3

Tag rA00.1 [0.3
_l | ;s r
I I h
Hetwork 5
[ dung
10.1 k0.0 k0.1
| | | r )
| I I b
M0.1
| |
1 I
Metwork 6
|
k0.1 T35
| |
| I IM TOM
104PT 100 mg
Metwork 7
|
T39 T40
| |
| I IM TOM
A04PT 100 mg
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Lap dat va néi ddy cho PLC S7-200. Nap chiong trinh va vén hanh thi.
Dadu noi day:

il

24v
) starT [\ sTop [\ [\ E-stop

é (45 (%) © %) (%) © @ ) (%) © © © ) @ ©
COM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 11.0 11 1.2 1.3 1.4 115 11.6 1.7
COM Q0.0 Q0.1 Q0.2 Q0.3 10.4 Q0.5 Q0.6 Q0.7 QLo QL1 QL2 QL3 QL4 QL5 QL6 QL7

GP S S Q S S S S S S S S S S

24V J~—‘ [KM1] [KM2] [KM3]
Nap chuong trinh va vin hanh:

Nap chuong trinh vao PLC :
Céch 1 : Chon Project _Download OK

il
Céach 2 : Chon biéu tuong Download. e
Luuy :
Cong tac chon ché d6 1am viéc ctia PLC phai ¢ vi tri TERM hodc dang & ché do
STOP. Man hinh bdo Download successfulthi chuong trinh da nap thanh cong
Chay chuong trinh :
Céach 1 : Chon CPU _RUN _yes.

b

—_—

Céach : Chon biéu tuong Run.
Dung chuong trinh
Céch 1 : Chon menu CPU _ Stop _ Yes

, l
Cach 2 : Chon biéu tugng ,Stopg
Luu y : Cong Tac chon ché dd 1am viéc ciia PLC phai & vi tri TERM.
Hién thi cac Chuong trinh ladder : ( d€ quan sat qua trinh hoat dong ctia chuong

trinh)
- Chon menu : Debug _ ladder Satus on
- Chon View _ StatusChart
Doc chuong trinh cia PLC:
- Chon menu Project _upload OK Yes

Zs
- Chon biéu tugng Upload. %I-'
Chuwong trinh diéu khién cho PLC CPM2A4

Pia chi Phin tir
000.00 Nt 4n Start
000.01 Nt 4n Stop
000.02 Nt 4n E -Stop
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a

010.00 Pong co 1
010.01 Pong co 2
010.02 Pdng co 3
Chuong trinh diéu khién:
0 0.0 0.0z TIW003 200.00
[ | 11 11
start E-ztop
20000
—
EDID.IIJD 1000
Tih
ooo
#20
TiW000 ThA002 100
— | 11 O
TiW
o
40

dang co 1

Timer

Timer number

Set value

Timer

Tiener filamier

Set valoe
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Lap dat vd n(ﬁ day cho PLC CPM2A. Nap chwong trinh va van hanh thur.
Dadu noi ddy

Nl

24v
) START [\ sTOP[\ B\ E-stor

|l ool dlololololo]eolaolo] e

CcoM 000.00 000.01 000.02 000.03 000.04 000.05 000.06 000.07 000.08 000.09 000.010 000.011

PL.C OMRON

001.00 001.01 001.02 001.03 001.04 001.05 001.06 001.07

@ S S S S S

EERNK:
=5

Nap chuong trinh va van hanh:
+ Chon PLC/Work Online (hinh 6.3a, 6.3b. 6.3c

= Lirstithed ropromaner - [HewPLC) . Hewl roproml Section] [Diagram]]

ODed &M@ a8

a Q [[fif@l 1 cowsratos 4 IEEE
s - L
= T Mesroiert | B Compds 5 PLC Programs L
= I MewPLCUCRMIT: o s otior, .
SattneE Fybornate: Allocation, ..
4 Memaory P nih Pusiidinei il
=1 Y Mewrogrami 3 :
=5 Sy Teansfar ‘ummm 0 3
B Saction Brotection . 4 ;
™ »
by Dot Trsce. ..
T Chpark Moaraoaing,.,
Eorce .
4ot »

Hinh 6.3a: PLC/Work Online
+ Chon PLC/Transfer/To PLC

= Untithed - CX-Programmer - [Hinef'LC1 HrwProgram 1 Section [[Magram]]
0] Fie Eot view Booert [CUSN Program Toos Window Hel
D@ | &3 | )5 swionne el & % .
aQ fi= g Oomemgiid o e et =E =
"

Pgrtor

Ih;n.&mnl 5 Comple 8 PLC Progravs: FF
_.Lmn[a:m-:u Frosgpan Chibck, Cptions...
ﬁ Saporrabe Alocstior .
& Metnry Frosgram Apgigrenenks i
= Vg M iy vl - e——
2o L - TN
B Seotiond Eibectinn P
R *
i Cinta Trace, T:r:;
i ottt Morslonine]... - -
Eorce '
ot ¥

Hinh 6.3b: Chon PLC/Transfer/To PLC
+ Chon PLC/ Operating Mode/Run



= Umtithed - CX-Prog

prasnmier - [HewPLCT Hew# rogram 1. Section] [Diagram]]

['F Pl £t View Browt RS Progrem Tock Windos Help

DEE SR
a Q|5 s

§ 48 Wrk e el &% 1

= E E‘“ﬁ"“‘t ] Compde Al PLE Progr o Fr - -
b 1 ogpam Chec Optos..,
Settgs Auomaty Allocation, .,
@ Mty Frogram Assignments
£ I:E:!'PTWHHI oader \
B sectionl Pritection J
M ]
g [Dats Trace....
Tiese Chy't Mok oring....
Ferce v
Foud | I
Hinh 6.3c: PLC/ Operating Mode/Run

Viét chwong trinh cho PLC S7-300.

Phan cong dia chi.
Dia chi Phan tir
10.0 Nut an Start
10.1 Nut an Stop
10.2 Nut an E -Stop
Q0.0 Dong co 1
Q0.1 Pong co 2
Q0.2 Pong co 3
Chuwong trinh diéu khién:
Netvork 1: Ticle:
’no:. dong
I0.0 I0.2 T3 MO.O
i 14 /1 {
Ho.0
i}
Hetvork 2 : Titcle:
’no:. dong dong co 1
HO.0 Qoo
i | { —
TO
$_00T
5 o
SETEZS TV BIl...
- ECD ...
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Hetwork 3 : Title:

TO 12 Qo1
| {1 { —
T1
5_00T
s o
SETH4S —{TV EBIl-...
R ECD . ..

Hetwork 4 @ Title:

| Tl HO.1 Qo. 2
| { | /4 { —
Network 5: Title:

I0.1 MO0 Mo, 1

| | | | { —

Hetwork 6 : Title:

TZ
Mo.1 $_00T
| s Q
SETELS —{TV BI...
— ECDf=. ..
\
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Netwmork 7: Title:

Comment :

T3
Iz $_00T

EETEIE ATV BIF...

. —R BCD ...

Lap dat va nbi day cho PLC S7-300. Nap chuong trinh va van hanh thir.

So do dau noi day

Bl

24V

starT [\ sTop\ f\ E-stop

dlod[d]od|lolololo]olelolo]e

olo|lo| o
COM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 11.0 11 1.2 1.3 114 115 116 1.7
COM Q0.0 Q0.1 Q0.2 Q0.3 10.4 Q0.5 Q0.6 Q0.7 QL0 QL1 QL2 QL3 Q14 QL5 QL6 QL7
SRR S I ST I S I S I S I S I A ST ST B S IR RS

i— [RMT] [ [RvS)

ap chuong trinh va van hanh: ’
+ Nap chuong trinh soan thao tir PC xuong CPU:

Nhén chudt trai vao biéu tuong nay @ trén thanh cong cu va tra 1oi ddy du cac
cau hoi. Chu y khi nap chuong trinh can phai dat CPU ¢ trang théi Stop hoac dat CPU ¢

trang thai RUN-P.
+ Xoa chuong trinh da co6 trong CPU:

Dé thuc hién viéc nap chuong trinh mai tir PC xuéng CPU ta can thuc hién cong
viéc x0a chuong trinh da c6 san trong CPU. Di¢u nay ta thyc hién cac budc nhu sau:
Dua trang thai cua CPU vé STOP : Ttir man hinh chinh cua Step7 ta chon Iénh nhu

hinh 6.3d:
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&P File  Edit  Insert

7 SIMATIC Manager - [minhhuynh_1 — F:\S7_projects\minhhuyn]

=101 >
=l x|

PLC

View Options Window Help

Dlcs| BF|&F| @ AccessRishts 2 | < No Filter >
= minhhuynh_1 Downioad . Crri+L
= SIMATIC 3¢ Compile And Download Objects
= [ cPuz  Lplesd
= {zz1 S71 Upload Station
= Copy RAM to ROM. ..
=a | Download user program to memory card

o Memo

= From Memory. G

rv Card..

srcds oy

Manage M7,

System, ..

Display Accessible Nodes

CPU Messages. ..
Display Force Values
Monitor/Modify Variables

Diagnostic/Setting Hardware Di. =
PROFIBUS > m:.:ormtm 3% g::
Assign El:hernet Address.. S -

ClearfReset. ..

Lzzign PG/PC

Set Time of Day...

‘ assigrirment
Operating S

T

Deletes all block objects saved on the selected module.

Hinh 6.3d: Pua trang thai cia CPU vé STOP
+ Quan sat vi¢c thyc hién chuong trinh:

upd ate

Nhén vao biéu tuong nay trén thanh cong cu. Sau khi chon chirc ndng giam sat
chuong trinh nay thi trén man hinh s& xuét hién mot cira so:

Tuy theo kiéu viét chuong trinh ma ta nhan dugc sy khac nhau vé kiéu hién thi trén man
hinh (Duéi day sir dung kiéu viét chwong trinh FBD). (Hinh 6.3e)

[={LAD/STL/FBD - [@0B1 -- minhhuynh_1\SIMATIC 300(1)\CPU 314 ONLINE] | =10 x|
{3} File Edit Insert PLC Debug View Options Window Help =12 x|

D(e-E]| 8| &= <] cilda] [o |6
<! M B ] ®mE|EE =]

0Bl : "Main Program Sweep (Cycle)" j
etwork 1: Title:
e [ @Eit lmgic
G5 [+-{£] Compa
1| s_cup {ag] Convel
I0.0— U [+-{1] Counte
0 [+ {o8] DE cal
IEI.J..-~[!D [+-{g] Jumps
16§000c [+-{21] Inkege
I0.Z =45 C¥ —Muo (=8 Flaatirg— I
CH#025 CH012 N E
C#25 — PVCV_BCD —MiT2 Qo.o ES
0 : &
I0.3 -1R o=
o LlJ B |E=.
Press F1 to get Help., @ ORI [Abs <52 w1 F

~ Hinh 6.3e: kiéu viét chuong trinh FBD ,
Ngoai ra ta con co thé quan sat dugc ndi dung cua 6 nho. Nhitng 6 nhd muoén quan sat
can phai khai bao trong bang Variable. (Hinh 6.3f)
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Tal:ule E|:||I: Insert PLC “Yariable Wiew Options ‘Window Help

_I_I_I_Iﬁl 8 = e Y ) e

;" Address| Symbol | Display Format | Skaktus value Modify walue
0.0 i"vao_1" BOOL 0 hue

01 i"ao 2" EOOL T falze

0.0:"a 1" BOOL [ e

1]
1] HEX W1 EROOOE
2 HEx WHTEROO1

1] CAOUMTER CH11

A
A

I
I
o
i
i
C

umm-&mel

nguyen_cang\SIMATIC 5001} ) <0 RO labs < 5.0 ¢

Hinh 6.3f: cach khai bao trong bang Variable
> Lap trinh diéu khién dong co DC1, PC2 nhu sau:
-Nhan nat S1 BC 1 chay, BC 2 ding
-Nhan nat S2 BC 2 chay, BC 1 ding
-Nhan nat S3 ca 2 cing chay
-Nhan nit S4 ¢4 2 déu tat
Trinh tu thuc hién
*Bude 1: Lap bang 1/0

Input Signal Output Signal
%1X0.0.0 (S1) %QX0.2.0 (MOTOR1)
%1X0.0.1 (S2) %0QX0.2.1 (MOTOR?2)
%1X0.0.2 (S3)

%1X0.0.3 (S4)

*Budge 2: Khoi dong phan mém GMWIN 4

+Click Start Menu->All Programs -> LSIS ->GMWIN 4->GMW!IN4.exe
*Budc 3: Tao 1 Project moi

+Menu Project chon New. Dat tén Project va tén file la Bai 11

Click Ok -> Next -> Finish
*Budc 4: Lap trinh

+Sir dung tiép diém thuong ho, thuong dong va Coil 1ap trinh nhu sau:

RIXO0.0.0 WIXZ.0.1 WIX0.0.3 o220

I —p—=I1- 1 & q

WOXo. 2 [+
r—-

RINO0.0.2
|

_]__I__I

IIIZI EI 1 RIXJ.0.0 RIND.D.3 WX0.2.1

1 & 1<+ §
I_QIUEI
I—xnnz

—! —
* Budce 5: Download chuong trinh
+Két n6i cap USB tur PC vao PLC

+Click Online Menu ->Connect + Write+Run+Monitor On
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+Sau khi két ndi chon Write tir hop thoai
+Click Ok dé bat dau nap chuong trinh
*Bude 6. Két ndi thiét bi ngoai vi trén KIT CPS-3500U va van hanh
» Cho so do mach dién:

TT | Ky hiéu Giéi thich
1 S1 Nt nhin thuong dong
2 S2 Nt nhan thuong mé
3 S3 Nt nhin thuong dong
4 K1 Contactor 1
5 K2 Contactor 2
6 H1 Pén bao 1
7 H2 Pén bao 2
L1 ’

51>_L

S2 PN K1\ 83\ K2\

K1\ K1\

K2
K H1 K2 H2

1
e i
Mo ta hoat dong:

Khi nhin S2, cudn day K1 c6 dién va tu duy tri qua cac tiép diém thuong mé. Pén
H1 sang. Khi nhan S3 cudn diy K2 c6 dién va ty duy tri. Pén H2 sang. Nhan S1 thi mach
cat hoan toan khoi mach dién. Contactor K2 ¢6 dién khi K1 dé c6 dién.
Gian d6 Ladder — Céc cau lénh:

a/Gian do Ladder:
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X000 X001
o}—k Il { voo1)
Y001 | Yoo
— | { vooz]
Xoos v
— | { v003)
Y003 unua
e | { von4)
16 [ EnD]
b/Cac cau Iénh:
0 LDI X000 . o 003
L MPS 10 OR Y003
2 LD X001 » ANE
8 OR Y001 12 AND YOO
4 ANE 13 ouT Y003
8 out oo 14 AND Y003
g AND oo 15 ouT Y004
7 ouT Yoo2 . END
8 MPP
Giai thich:
STT | Kyu hicau g0 vago/raPLC Ghi chu
Ngo0 vago Ngoo ra
1 S1 X000 Nuut nhadn th66eng mol
2 S2 X001 Nuut nhadn th66egng méil
3 S3 X003 Nuut nhadn th66egng méil
4 K1 Y001 Contactor 1
5 K2 Y002 Contactor 2
6 H1 Y003 Negn batio 1
7 H2 Y004 Negn batio 2
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So dé lap rdap mach:

N |
] > -
T
s1 | s2| s3
AR
e | tL||S/s|S/g x1l| xal| x5 | x7 | x11 [ x13 | x5 [ x17
L'|'N | @ [ XD | X2 | X4 | X6 | X10 | X12 | X14 | X16

FXos-30MR-ES/UL

51
OV | Y0 | @ | Y2 | Y4 | @ |¥6 (Y10 | @ |¥W12|¥14

24V [tome | YT [com) | Y3 [ YD |ocomz | YT | Y11 |coma | %13 | Y15
| |
| [

H1 | HZ

6.4. Piéu khién Pong co KPB 3 pha quay 2 chiéu ¢é him trwéc khi ddo chiéu.

Trong cdc badi todn diéu khién déng co thuong c6 nhiéu giai doan trong dé c6 giai doan
ddo chiéu. Trong giai doan ddo chiéu viéc tao ra qud trinh ham la rat can thiét dé dam
bdo an toan cho nguwdi va thiét bi. Néi dung bai hoc ndy gitip hoc vién cé thé ldp déit mé
hinh va ldp trinh diéu khién cho dong co khéng dong bo ba pha quay hai chiéu, c¢6 ham
truée lic ddo chiéu, sir dung PLC ciia OMRON va SIEMENS. Thong qua dé6 c6 thé dp
dung linh hoat vao thuc té san xudt.

Phan cong dia chi:
Pia chi Phin tir
10.0 Nt 4n Stop
10.1 Nt 4n Pc quay thuén (Mt)
10.2 Nt 4n Pc quay nguoc(Mn)
Q0.0 DPong co quay thuan
Q0.1 Pdng co quay nguogc
Q0.2 Ngudn 1 chiéu

Churong trinh diéu khién:
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Hetwork 1

Metwork, Tithe

| Metwark Carnment

I 101 G0 602 elil]
[ ;| || [ | [ ;| ¢
1/ 1| . 1/ ¢ )
Q0.0
||
1|
Metwork 2 Metwork Title
| Metwork Camment
0.0 10.2 Q0.0 ao2 a0
| || | | [ ;| ¢
— /| 1| . 1/ ¢ )
a0
||
1|
MNetwork 3
|
0.0 T2
— | I TON
a0z Ti2 Qoo Qo1 Qo2 30004PT 1ms
[, [ ;| | ¢
— . . 1/ ¢ )
Lap dat va noi day cho PLC S7-200. Nap chwong trinh va van hanh thu.
So do dau noi day:
14VJ;
i stor [\ me[\ mnf\
& olo|lo|lo|o|o|lo|o|o|o|o|o|o
COoOM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 11.0 1.1 1.2 1.3 1.4 115 I1.6 117
COM Q0.0 Q0.1 Q0.2 Q0.3 10.4 Q0.5 Q0.6 Q0.7 QLo Q1.1 Q1.2 QL3 Q1.4 Q15 QL6 Q17
P oc|lo|o|o ||| ||| |
sy i [T (] [
Chuong trinh diéu khién cho PLC CPM2A
Phén cong dia chi.
Dia chi Phan tir
000.00 Nut an Stop
000.01 Nut an Pc quay thudn (Mt)
000.02 Nut an Pc quay ngugc(Mn)
010.00 Dbong co quay thudn
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010.01 Pdng co quay nguogc

010.02 Nguoén 1 chiéu
Chuwong trinh diéu khién:
.00 0o 1000 10002 10.00
11 | | 11 i1 o
10,00
—
0.00 oz 10000 10002 1001
11 | | 11 1 O
10,
—
.00
| I 1
Tk Timer
1002 ooo Timer numkber
| |
#03 Set value
TiM000 10000 1004 10.02
11 11 i1 &
I ERD{017 |- Endl

Ldp dat va noi day cho PLC CPM2A. Nap chwong trinh va van hanh thir.
So do dau noi day

Nl

) stor P\ me [\ M\

& ololololeoelolao]oeloe

COM 000.00 000.01 000.02 000.03 000.04 000.05 000.06 000.07 000.08 000.09 000.010 000.011

PL.LC OMRON

COM 001.00 001.01 001.02 001.03 001.04 001.05 001.06 001.07

@ @ @ @ S S S S S

- [KMi] [KM2] [KM3]
24v
_+r

Nap chuong trinh va van hanh: (xem bai 7.2)
» Viét chuong trinh cho PLC S7-300.
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Phan cong dia chi.
Dia chi Phin tir
10.0 Nt 4n Stop
10.1 Nt 4n Pc quay thuin (Mt)
10.2 Nt 4n Dc quay ngugc(Mn)
Q0.0 bong co quay thudn
Q0.1 Pong co quay nguoc
Q0.2 Nguén 1 chiéu
Chuong trinh diéu khién:
0Bl : "Main Program 3weep (Cycle)™
Commemnt:

Hetwork 1: Title:

Comment:
I0.0 I0.1 no.l no. 2 Qo.a
| £l | | | £l | /| F |
IH'HI 11 I./fl If')l L 1
Qo.o
| |
1
Hetwork 2 : Title:
Comment:
I0.0 I0.2 Qo.ao Qno. 2 no.l1
| 2 | | | 7 |« Fh |
I/I 1 I.rxl I/I L ]
no.l
II

103



Comment:
TS
In.o 5_00T
| | 3 0
55T#35 TV BI|-...
.. R BCD|-. ..
TS 0.0 Q0.1 0.2
/1 /1 /1 { —
Ldp dat va néi ddy cho PLC S7-300. Nap chuwong trinh va van hanh thu.
So do dau noi day:
i stop P\ me[\ mnf\
E ®|lo|lo|lo|lo|o|lo|lo|lo|lo|o|o|o]|o
Cg Q0.0 Q0.1 Q0.2 Qg Ig Qo5 Qé-ﬁ Qg Qg Qé-l Qg Qg Qg Qg Qéﬁ Qg
v I o o [E]
Nap chuong trinh va van hanh : (xem bai 2.2)
6.5 Thuc hanh 1ap trinh va van hanh plc
* Chuén bi: ‘ ‘
- Chuan bi may tinh va phan mém tuong ung
- Chuan bi dung cu thiét bi theo yéu cau ki thuat
* Trinh tu thuc hién:
QUY TRINH THUC HANH PLC
TT Budc thuc Dung cu, thiet | Phwong phap Tiéu chuan Nhirng
hién bi thue hién thue hién diéu can
chay
1 | Phan tich quy May projector, - Quansat | Chinh xac
trinh cong ngh¢ | bang phan
2 | Lap bang trang | - gidy - Lap bang Lap dung bang
thai - but xac dinh ngd | dia chi vao/ ra
vao/ ra
- Ky hiéu
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- Dia chi
- Chd thich
3 | Viét chuong - May tinh - Chonphan | Chon phan
trinh mém plc s7- | mém thich hop
200.
- Nhap tiép
diém tir ngd
vao dén ngd
ra
4 | Download - Déy céap - Chon day cap | Chay chon
chuong trinh va | RS232 thich hop. cong giao tiép
chay thu - Chon phén thich hop( USB,
mém mé phong. | COM)
5 | Két ndi phan Contactor, NGt | -Lip mach diéu | Pam bao yéu
cung nhan khién cau ki thuat
Tua vit, kim -Lap mach dong
cit luc
6 | Van hanh Nguon dién - P4u ngudn Chon ngudn
phu hop

Tén san pham:

PHIEU DANH GIA SAN PHAM

Ténhocsinh: ... ..ot NEAY: o
TT Noi dung Diém
Giai thuat phu hop, don gian, ngin gon 1,0
1 > Bang trang thai 0,5
> Thuyét minh giang d6 Ladder 0,5
Nap chuong trinh thanh thao, kiém tra sita chira 16i khi nap 2,0
5 trinh. ) 1,0
> Viet chuong trinh dang Ladder 1,0
> Kiém tra 15i
3 | Sir dung dung céac khéi chirc ning. 1,0
> Lénh logic 0,5
> Lénh Timer 0,25
> Lénh counter 0,25
4 Str dung, khai thac thanh thao phén mém mo phong. Thuc hién 1,0
két nbi tot voi PC.
5 Lép rap thanh thao mach dién, dam bao an toan k¥ thuat 4,0
> Mach diéu khién 2,0
> Mach doéng luc 2,0
6 Thoi gian néu sém 10 + 15 phiit 1,0
7 | Thoi gian néu qué 1 + 10 phat 0
8 | Thoi gian néu 16n hon 10 phut Khong dat
Tong cong 10
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BAI 7: CAC BAI TAP THUC HANH VE LAP TRiNH VA KET NOI
Gidi thi¢u:
Trong cong nghiép, cac bai toan vé diéu khién rat da dang va phong phu. Tuy vao dac
diém cua timg hé théng san xuat ma viéc dua ra cac cach thire didu khién khac nhau nhu
diéu khién cho dong co cu thé hay diéu khién theo mot qua trinh lién tuc, co mdi lién
quan mat thiét giita nhiéu thiét bi trong hé thong.

Muc tiéu:
- Str dung mot hé‘ théqg diéu khién bang PLC c6 san.
- Str dung cac phan mém thong dung di kem v6i PLC va man hinh cam
bién.

- Két nbi phan cing cho mot h¢ thdng diéu khién c¢& nho ding PLC don va Man
hinh cam bién theo thuc té yéu cau.
- Viét cac chwong trinh tng dung ¢& nho cho PLC don va Man hinh cam bién theo
yéu cau thuc té.
- Stra d6i chuong trinh, thay thé cac khéi hu hong trong mot hé thong
diéu khién ¢& nho sir dung PLC don va Man hinh cam bién c6 trudc.
- Lap trinh va két ndi van hanh duoc cac mach theo yéu cau cong nghé.
N0i dung chinh:
7.1 Piéu khién dén giao thong :
Gioi thi¢u:
Ben tin hi€u giao thong la mot trong nhirng hé thong diéu khlen tw dong dugc ung dung
rong rai trong doi song va dem lai hi¢u qua trong viéc diéu tiét giao thong tai nhitng diém
duong giao nhau, gép phan giam Un tic va tai nan. Noi dung bai hoc nay gitp hoc vién c6
thé lap dat mo hinh va lap trinh diéu khién cho hé théng dén tin hiéu ngi tu giao thong
don gian, st dung PLC cia OMRON va SIEMENS. Thong qua dé c6 thé ap dung linh
hoat vao thuc tién v6i nhitng hé thong dén giao thong khac nhau.
Phan cong dia chi.
| Dia chi | Phin tur |
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10.0 Nt start
10.1 Nt stop
Q0.0 Dén xanh A
Q0.1 Dén vang A
Q0.2 Pén do A
Q0.3 Dén xanh B
Q0.4 bén vang B
Q0.5 bén do B
Chuong trinh diéu khién:
Network 1 Network Title
[ Network Comment
10.0 0.1 M0.0
| | | /| ¢ )
M0.0
|
1
Network 2
I
M0.0 T37 Qoo
| | ;| g
1 14 \
739 137
| 7} N TON
+2004PT 100 ms
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Network 3
I
T37 T38 Q01
| | | | r )
| | | | ~
T38
IN TON
+304PT 100 ms
Network 4
I
T38 T39 Q0.2
| | | | 7 )
1 I 1 | \
T39
I TON
+2904PT 100 ms
Network 5
[
M0O.0 T40 Q05
| ] | I'd
— | 1 /0 ¢ )
T42
| L
1 70
T43 T40
| 7} N TON
+2604PT 100 ms

108



Hetwork &
T40 TH (0.3
| l | l o
- 1 /1 ¢
™
IM TOM
+2004PT 100 s
Metwork 7
T4 T4z (o4
| l | l o
- . ¢ )
T42
IM TOM
+30-4PT 100 mz

Lap dat va néi day cho PLC S7-200. Nap chuong trinh va van hanh thir.
So d6 dau noi day:

) START P\ ST()PH

COM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 11.0 11.1 1.2 1.3 11.4 115 11.6 1.7

PL.C S7- 200

COM Q0.0 Q0.1 Q0.2 Q0.3 10.4 Q0.5 Q0.6 Q0.7 QLo Q1.1 Q1.2 Q1.3 Ql.4 QL5 Ql.6 QL7
PIPIPIPIRIPI?

24V = XA VA PA XB VB bB

Nap chuong trinh va van hanh tht. : (xem bai 7.2)

> Viét chuong trinh cho PLC S7-300.
Phén cong dia chi.

Dja chi Phén tir

10.0 NuUt start
10.1 Nt stop
Q0.0 bén xanh A
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Q0.1 bén vang A
Q0.2 peén do A
Q0.3 bén xanh B
Q0.4 bén vang B
Q0.5 pén d6 B
Chuong trinh di€u khién:
Comment :
I0.0 0.1 MO_0
| | /1 {
MO.0
[ 1
1 1
MNetyvork 2 : Title:
Comment :
MO.0 I0.32 MO_1
| | /1 {
Netywork 3 : Title:
Commemnt -
TO
Mo 1 T3 5 007
| | /] 5 Q
SETHZES —{ TV EIl...
—n ECD |-Qws
TL
T3 5 00T
/] 5 ol
SETHE0S — TV EIl
—n ECD |-Qwlo
T4
TO 5 00T
/] 5 ol
SETHEES TV EIl...
—n ECD |-Qirl4
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Netyvwork 4 - Title:

Comment :
TZ
Mo 1 T1 s oot
| | | | -
1 | 11 s 0
SETHEZ0E TV BIF...
...—R ECD —QWla
T3
5 00T
3 (U
SETHEZEE TV BIF...
...—R EBCD —QWEE
TE
5_00T
z (U
SETHZEE TV EIF...
...—R ECD —QWE&
Netyvwork 5 : Title:
Comment :
MO.1 Tl Qa_ 3
] ] 4 F |
11 11 S 1
. (] I0.z2 I0.4 I0.E HAOE
| | I | | | Al
1 | 11 1 | 11 EN ENO —
Q0.3 Qs <IN OUT - QwEE
| |
11
TO Qa_z
| -l Fh |
{1 L 1
MWOWE
EN ENO —
Qs —IN OUT Qw30
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Hetwwork & - Title:

Comment :
MO.1 TO T4 Qo. 1
| | ] | | 4| o |
[ 11 Ifrl o 1
MOWE
EN ENO |~
Qwls <IN OUT [—amr20
Network 7 : Title:
Comment :
MO.1l Tl T3 Q0.0
| | | | | ~1 fy |
1T 1T 171 VS 1
MO.0O IO I0.S I0.4 MOVE
| | | | | | | /1
10 1 1T 1/l EN ENO -
Qo0.0 QWzl <IN 0UT QW30
| |
10
TZ Q0.5
| /1 fy |
l/l VS 1
MOVE
EN ENO |~
QW17 <IN 0UT QW32
Netwwork 8 @ Title:
Comment :
MO 1 TZ TS Q0.4
| ] | | | | o |
1T 11 Ix’jl o 1
MOYE
EN ENO —
QWEE | IN OUT —QW3Z

Lap dit va ndi day cho

So d6 dau noi day:

PLC S7-300. Nap chuong trinh va véan hanh thtr.
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L
24V

i START E\ STOP E]‘

é © |l |||l |l |||l || |l|o|o|o
CcoM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 1.0 .1 1.2 13 1.4 1.5 1.6 n.7
COM Q0.0 Q0.1 Q0.2 Q0.3 104 Q0.5 Q0.6 Q0.7 QL0 QL1 Q1.2 QL3 Q14 QL5 QL6 QL7

© OO |0 |0 | O] O |06 |0

elelelololele
=

Nap chuong trinh va van hanh thu: :

Lap trinh diéu khién dén giao thong nhu sau:
+Linel: X1 20s, V1 5s, D1 20s
+Line2: X2 15s, V2 5s, D2 25s

Trinh tu thuc hién

*Buoc 1: Lap bang 1/0

Input Signal Output Signal
%1X0.0.0 (ON) %0QX0.2.0 (X1)
%I1X0.0.1 (OFF) %0X0.2.1 (V1)

%QX0.2.2 (D1)

%QX0.2.3 (X2)

%QX0.2.4 (V2)

%QX0.2.0 (D2)

*Budge 2: Khoi dong phan mém GMWIN 4

+Click Start Menu->All Programs -> LSIS ->GMWIN 4->GMWIN4.exe
*Bude 3: Tao 1 Project mdi

+Menu Project chon New. Dt tén Project va tén file 1a Bai 19

Click Ok -> Next -> Finish

*Budce 4: Lap trinh

+Str dung tiép diém thudng hé, Timer TON va Coil 14p trinh nhu sau:
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* Bugc 5: Download chuong trinh

+Két ndi cap USB tir PC vao PLC
+Click Online Menu ->Connect + Write+Run+Monitor On

+Sau khi kétwnfr),i ch‘Qn Write tir hop thoai
+Click Ok dé bat dau nap chuong trinh

*Bude 6. Két ndi thiét bi ngoai vi trén KIT CPS-3500U va van hanh
Mach den giao thong 2 ché do:
Béng trang thai hoat dong:

Ché d 1:
Th ty Xanh 1 Vang 1 bo 1 Xanh 2 Vang 2 Do 2
1 1 0 0 0 0 1
2 0 1 0 0 0 1
3 0 0 1 1 0 0
4 0 0 1 0 1 0
5 1 0 0 0 0 1
Ché d6 2:
Thir ty Xanh 1 Vang 1 bo 1 Xanh 2 Vang 2 Do 2
1 0 1 0 0 1 0
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Biéu do trang thai:

Ché do 1

Xanhl

Ché §2

N
— = (o] — (|
- g 3 g &
> /R e > M > >

Chuong trinh diéu khién theo kiéu Ladder chuan:

k25
k10

{T0
{T1

{ v0ooo)

T1

{ 007 )

k10

{T2

k25

{T2

{ voos )

T2
I

*00oo
[

o
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W
i { ooz )
T2 T0 T1
24— ——H—H] { oo )
X000 T4 ‘
| It
T2 T0 T3
31— 1 1 { voot )
X000 TS ‘
| I
X000
aa—| || {T4 K10 )
X001
43| || {Ts K10 )
48 [ EnD ]

7.2 Pém san pham.

Gioi thigu:

Trong cac hé thng san xuit, viéc kiém soat sb luong san pham va dong géi san pham la
mot cong doan quan trong, dam bao do chinh xac va can tu dong hoa dé ning cao ning
suat lao dong. Noi dung bai hoc nay giup hoc vién c6 thé 1ap dit mo hinh va lap trinh
diéu khién cho mét day chuyen dong goi san pham, st dung PLC cua OMRON va
SIEMENS. Théng qua d6 c6 thé ap dung linh hoat vao thuc té san xuét co nhitng thay dbi
khac nhau.

M6 ta hoat dong: (hinh 7.2)

Khi nhan nat START bing chuyén hop di chuyén. Khi hop cham va cong tdc phat hién
hop thi bang chuyen,hop s€ dung. Lic nay bang chuyén tao chuyén dong dua tio vao
thing, sensor cam bién tdo s& dém tao. Khi sb tao vao thung dugc 10 qua thi bang chuyén
tao ding, bang chuyén hop di chuyén. Bo dém s& hdi phuc va qua trinh ¢t thé 1ap lai cho
t6i khi nhan ntit STOP .
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Bang chuyén hép

Chu thich:

Bing chuyén tdo va bang chuyén hop duge diéu khién boi 2 dong co .
Q0.0= Pong co bang chuyén tio .
Q0.1=Pong co bang chuyén hop.

10.0= Start

10.1= Stop

10.2= Cong tic phat hién tao
10.3= Cong tac phat hién hop
Gian dd LAD- Céc cau lénh:
Cac cau 1énh:

Bing chuyén tao

Network 1
LD 10.0
O MO0.0
AN 10.1
= MO0.0

Network 2
LD MO0.0
AN Q0.1
= Q0.0

Gian do LAD:

Network 3
LD 10.2
LDN 10.3

CTU (37,10

Network 4
LD C37
ON 10.3
A Q0.0
= Q0.1
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Metwork 1 DOMG GOI
0.0 0.1 k0.0

| l ] F l
| | | |

P Y
L

Hetwork 2

M0.0 0.1 Q0.0
| | .|
1| |

Fa Y
L

Metwork 3

0.2 C37
| | ] TTu

104Py

Hetwork 4
Ca7 0.0 01

Lap dat va n6i day cho PLC S7-200. Nap chuong trinh va van hanh thir.

So do dau noi day:

) START [\ sTop\  cB1[\ cB2[\
db [e5] 25} & (] (] %] <] © ] (] (] (] [} (] (]
com 10.0 10.1 102 103 10.4 10.5 10.6 10.7 1.0 1.1 nz n3 .4 ns 1.6 n7
com Q0.0 Q0.1 Qo2 Qo3 104 Q05 Qo6 Q0.7 Q1.0 QL1 Q12 Q13 Q1a Q15 QL6 Q17
24v J:

Chuong trinh diéu khién cho PLC CPM2A
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Phan cong

Chuong trinh diéu khién:

dia chi.

Dia chi Phan tur

000.00 Nit M

000.01 Nut D

000.02 Cam bién phat hién san pham S1
000.03 Cam bién phat hién hop S2
010.00 Bing truyén san phim

010.01 Bing truyén hop

0.00 0.01 200.00
N 1 O
200.00
—
200.00 10.01 10.00
'l 1 O
0.02
¥
CNT
0.02 oog
] |
L |
#10
CNTODO 200,00 10.01
] L ]l | i
LI | [ | A
0.02
l END(D1 |-|

Counter

Counter number

Set value

End

Lap dat va nbi day cho PLC CPM2A. Nap chuong trinh va van hanh thu.

So d6 dau
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il

2V
) START P\ STOPP\ CB1 P\ CB2 P\

ololodlo|lololelole]lolelo]oe

CcoM 000.00 000.01 000.02 000.03 000.04 000.05 000.06 000.07 000.08 000.09 000.010 | 000.011

PL.C OMRON

CcoM 001.00 001.01 001.02 001.03 001.04 001.05 001.06 001.07

24v J: (KMI]  [KM2]

Nap chuong trinh va van hanh thu:
» Viét chuong trinh cho PLC S7-300.
Phan cong dia chi.

Dia chi Phan tur
10.0 Nt M
10.1 Nut D
10.2 Cam bién phat hién san pham S1
10.3 Cam bién phat hién hop S2
Q0.0 Bing truyén san pham
Q0.1 Bing truyén hop

Chuong trinh diéu khién:

Network 1 : Ticle:

Commernt :
I0.0 I0. 1 HO.0O
] | ] ~l 1 |
1 10 |f’| LI 1
HO.D
] 1
1T
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Hetwork 2 : Title:
Conment :
HO.0Q Qo.1 Qoo
] |1 1.~ FE
LI l/l W
Hetwvwork 3 : Title:
IC ot @ 1
cl
I0.2 s_CU
| | cu Q
PR.P—3 CVP—...
C#l0—PV CV_ECD ...
IO.3—R
Hetvork 4 @ Title:
Comment
cl HO.0 Qo. 1
| | 1 | !
10 LI L
In.z
11

Lap dit va ndi day cho PLC S7-300. Nap chwong trinh va van hanh thi.

So d6 dau noi day:

) START [\ stop[\  cB1[\

ez [\

db () (%) ) <) © <) @ @ ) @ @ ) © © ) @
COM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 11.0 1.1 1.2 1.3 n4 1.5 11.6 1.7
COM Q0.0 Q0.1 Q0.2 Q0.3 10.4 Q0.5 Q0.6 Q0.7 Q1.0 Q1.1 Q1.2 QL3 Q1.4 Q1.5 Q1.6 Q1.7
@ N N S o o o o S S o o S S S o o

24V J: (XM [KnM2]

=

Nap chuong trinh va van hanh thu: (xem bai 7.2)
biéu khién 14p trinh mitsubishi:

So do cong nghé:
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Than di

o

- vy -
T R b e e s

L et e

Biing i

Muotor

MI e .
S5d do cong nghi

Mo ta hoat dong:

S0 51 52

L

77
Fi [

Ki =%

F2 [E=

HO

S¢ db nguyén 1§ va cic ki higu

Cong tic SO dung dé khoi dong cho thiét bi, dén HO chi bao ché do lam viéc. Khi
nhan S1 dong co M1 khai dong kéo bing tai va than da trong thung chira dugc van
chuyén theo bang tai. Nhan S2 thi bing tai nging lai. Khi dong co kéo bang tai bi qua tai,
mach s& cit dong co ra khoi ngudn qua bd qua dong F2. K1 1a contactor 3 pha. F1 1a cu

-

-

chi 3 pha.
Gian do Ladder — Cac cau lénh:
Gian do Ladder:
X000 X002 X003
o | it
hdl
¥001
|
Yo
12
0 LD 000 7 MPP
1 OR. kAD a LD
2 MPS q a]=]
3 AN X002 10 ANB
4 AN X003 11 ouT
a ouT kAD 12 EMD
B ouT Y000
Giai thich:

MO )
Y000 )

Y001 )

END |

xom
Yoo

Yoo
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STT | Ky hiéu Ngo vaoira PLC Ghi chd
Ng0 vao Ng0 ra
1 S0 X000 Nt nhan thuong mé (chuan bi lam
Vige)

2 S1 X001 Nt nhin thudng mé ( ON)

3 S2 X002 Nt nhan thudng mé ( Off)

4 S3 X003 Tiép diém thuong mo relay nhiét.

5 HO Y000 | Pén béo

6 K1l Y001 Contactor K1
So db lap rap mach thuc té:

M T
|
S0 | S’II 52[ |s;:a

—|: —. —. |

X3 XAS | X117

— @
r__

1 |S.}S|S.-'S||}C‘I |x3|| x5|><? |x11

N | - |,<o|x2|x4|xs|xw|x1z

14 |J{1B

FXos-30MR-ES/UL

S1
|OV[YOJ - Y2|~r4| . lelwol - |Y12|v14|

oMt e w5 o2 YT 11 coms | vY13 Y15

24‘1'-.-' coma | [

— S
KA :?, % HO

=

—

7.3 Piéu khién may tron.
Gioi thiu:
Trong cong nghiép xay dung va hoa chat, qua trinh tron cac loai chat hodc cac san phdm
khac nhau véi sb luong 16n can dugc diéu khién mot cach ty dong hoéa dé nang cao ning
suit cling nhu dam bao an toan cho nguoi lao dong. Noi dung bai hoc nay gitip hoc vién
6 thé lép dat mo hinh va lap trinh diéu khién cho mot tram trén son phuc vu cho san
xuét, str dung PLC cia OMRON va SIEMENS. Thong qua d6 c6 thé ap dung linh hoat
vao thuc té c6 nhimng thay do6i khac nhau.

> Chuong trinh diéu khién cho PLC S7-200

Phan cong dia chi.

Dia chi Phan tir
10.0 Bom son loai 1 S1
10.1 Bom son loai 2 S2
10.2 Durng bom son loai 1 S3
10.3 Dung bom son loai 2 S4
10.4 Cam bién mirc cao
10.5 Cam bién mirc thap
Q0.0 Miéy bom 0
Q0.1 May bom 1
Q0.2 May tron 2
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Q0.3 Van dién tir
QO.‘} 7 Miéy bom 3
Chuong trinh di€u khién:
MNetwork 1 Metwork Title
| Bom son loai &
0.0 nz (0.4 C1 Qoo
— | | /| | /| a ¢ )
Qoo
||
Metwork 2 M etwoark Title
| Bom zon loai B
0.1 0.3 0.4 C1 (01
| | | /| | /| a ¢ D
Q0
| |
Metwork 3
[ Mho gini han tren
0.4 h0.7
| €
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Metwork 4

| D at thoi gian bran

b0 137
—| : N TON
+504PT 100 m=
MNetwork b
737 b1 Q0.2
| .1 |1 ¢
1 7 - ( )

Metwork &
T37 0.5 C04
| | | | r )
| | | | LS
L05
Metwork 7
|
k0.1 T37 1
| | | |
| [ | [ Cu CTU
10.6
| |
1| R
104y
Metwork 8
10.5 T37 0.1
| | | | r
1 - (r)
1

Lap dat va nbi day cho PLC S7-200. Nap chuong trinh va van hanh thir.

So d6 ddu néi day
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S4P\

CBIH CBZH

@ @ @

é 9] & & & (49 (49 © © @ © © © © © © ©
COM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 11.0 1.1 1.2 1.3 1.4 1.5 11.6 1.7
COM Q0.0 Q0.1 Q0.2 Q0.3 10.4 Q0.5 Q0.6 Q0.7 QL0 QL1 Q1.2 Q13 Q14 QL5 Q1.6 Q1.7

@ S S S S S S S S S S o o

2ev £ (RNMT] (KM %m RV

Chuong trinh diéu khién cho PLC CPM2A

Phan cong dia chi.

bia chi Phan tir
000.00 Bom son loai 1 S1
000.01 Bom son loai 2 S2
000.02 Dung bom son loai 1 S3
000.03 Dung bom son loai 2 S4
000.04 Cam bién mirc cao (CB1)
000.05 Cam bién mic thap CB2)
010.00 May bom 0 (KM1)
010.01 May bom 1(KM2)
010.02 May trén 2 (KM3)
010.03 Van dién tir (KM4)
010.04 May bom 3 (KM5)

Chuong trinh diéu khién:
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0.00 0.02 0.04 CHTO0 10,00
| | 11 11 11 9
10.00
—
00 0.03 0.04 CNTO0 10.01
[ | 11 L1 11 O
10.01
| 1
11
0.04
| | H
KEEP(11)
0.05 TIMOOO HRO.00
| | | |
HR0,00 200,01
| | o
200,01
| | L
b TiM
000
a0
TIMOOD 200,01 10,02
11 | | 9
TIMOOD 0.05 10,04
| | | P
1 T I A
1005
P
W
200,01 TIMOOD
|| || 1
. CNT
0.08 001
| |
#0
[CEnDO1) K

Lap dat va nbi day cho PLC CPM2A. Nap chuong trinh va van hanh thu.

So d6 dau noi day:

Keep
Bit

Timer

Timer numkber

et value

Courter

Courter number

Set value

End
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24V

S1 P\ S2 P\ S3 P\ sS4 P\ CBIE\ CBzH
dlolold|lolololelolele|laloe
COM 000.00 000.01 000.02 000.03 000.04 000.05 000.06 000.07 000.08 000.09 000.010 000.011
COM 001.00 001.01 001.02 001.03 001.04 001.05 001.06 001.07
® | ® ® | o ol oo
- [KMI] [KMZ]| [KM3| [KM4 ]

Nap chuong trinh va van hanh thir. (xem bai 7.2)
Chuong trinh diéu khién cho PLC S$7-300

Phan cong dia chi.

bia chi Phan tur
10.0 Bom son loai 1 S1
10.1 Bom son loai 2 S2
10.2 Dung bom son loai 1 S3
10.3 Durng bom son loai 2 S4
10.4 Cam bién muc cao
10.5 Cam bién murc thap
Q0.0 Miéy bom 0
Q0.1 May bom 1
Q0.2 May tron 2
Q0.3 Van dién tir
Q0.4 Mdéy bom 3

Chuong trinh diéu khién:
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Hetwmork 1 : Title:

Comm et :

Io.0 In.2 IO, 4 Cl Qoo

| | /1 /1 /1 { —

Netwmork 2 : Title:

Comment -

Io.1 In.3 Io.4 Ccl Qo1

| | /1 71 /1

-
p——

Netwmork 3 : Title:

Comment -

Io.4 MO_1

X (e}

Comment -

T1
Ho.1 5_0DT

— BCD —. ..
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Hetwmork 5 : Titcle:

Commemnt :
Tl MO.1 Qo_2
| #] | o |
Ixfl I/‘I L 1

Hetwmork 6 @ Title:

Commemnt :
Tl Io.k Qo4
| | ] 4] I |
11 |,/| L 1
Qo5
I |
L 1
Network T: Title:
Comment :
cCl
Mo.0 Tl 5 CU
| | | | cu Q
TP _F—E CWi—...

C#l0— PV CV_ECD

I0.&—R

Network & : Title:

Comment :

I0.E Tl MO.1

N N (5}—

Lap dat va ndi day cho PLC S7-300. Nap chuong trinh va van hanh th.
So do d4u ndi day
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S1 P\ S2 H S3 P\ S4 P\ CB1 H CBZP\
é %) & & (9] & (%3] © (<) © © (<) © © (<) © ©
CcoM 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 1.0 IL1 1.2 1.3 1.4 115 11.6 1.7
COM Q0.0 Q0.1 Q0.2 Q0.3 10.4 Q0.5 Q0.6 Q0.7 QLo QL1 Q1.2 QL3 Q14 QL5 QL6 QL7
@ S S S S S S S S S S S S
24v J: [RMI]  [KMZ] [RKM3] [KMd]

Nap chuong trinh va van hanh thur:(xem bai 7.2)
» bDicu khién lap trinh Mitsubishi:

So do cong nghé:

I
o1

o

Bing od hea

M0 ta hoat dong:

Hi

'SJ'E"E'

g do cdng nghd

Cong tic SO dung dé khoi dong cho thiét bi, dén HO chi bao ché do lam viéc. Khi
dong co Mlco sy cb thi dén HO nhap nhay voi tan sb 1 gidy. Khi nhan nut S1, dong co
M1 ¢6 dién va xe di chuuyén 1én phia trén, dén HI nhap nhay véi tan s6 1 gidy. Khi xe
Ién vi tri trén cung dung phai hanh trinh cong tac S4 thi dong co bi ngét mach. Nhan S2
dong co ¢6 dién va di chuyén phia dudi, dén bao H2 nhap nhay voi tan s6 1 gidy. Khi xe
dén vi tri cudi cing dung phai hanh trinh S3 thi dong co bi ngat mach. Qué trinh khai
dong lap lai nhu ban dau.
Gian d6 Ladder — Céc cau lénh:
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[ =]

28

a0

34

L= B = & B R o B e B

— —& - & i —a & -
-l 3 M = L M = O

X000 X005 X006
3 ( w0}
MO | XOD1 X004 YOOI
— | | W— { vooo )
w::r:lu mlelma
| 1l { voo3}
xt::uz )(IE}DB ‘rltjlruu
| el i { YEIEH}
w::t:n rmlslma
| | { voos)
xqua
| { M )
M1 MB013
I /| { voos)
(Y]
|
{ EnD]
LD X000 18 LD X002
OR hill 19 OR Yoo1
hAPS 20 ANB
AN %008 29 MPS
A #006 29 AMI X003
auT b0 23 ANI Yooo
MRD 24 ouT Y001
LD %001 25 MPP
OR oo 26 AND ME013
ANE 27 ouT Y004
MWFS 28 LD X006
A X004 29 ouT ha1
AN Y001 a0 LD M1
ouT oo ] AND ME013
MFPP az OR hAD
AND k13013 33 OuT Yo0s
ouT Yoo3 94 EMD
PP
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Giai thich:

STT | Ky hiéu NgG vao/ra PLC Ghi chu
Ng0 vao NgO ra
1 S0 X000 Nt nhan thudng mé(chuin bi lamviéc)
2 S1 X001 Nt nhin thudng mé ( ON 1én)
3 S2 X002 Nt nhan thudng mé ( ON xubng)
4 S3 X003 Cong tic hanh trinh bén duéi.
5 S4 X004 Cong tic hanh trinh phia trén.
6 S5 X005 Nt nhan thudng mé ( Off)
7 Q1 X006 Tiép diém relay nhiét
8 HO Y005 DPén bao chuén bi lam viéc
9 H1 Y003 Peén bao khi kéo 1én
10 H2 Y004 | Pén bo khi xudng
11 K1l Y000 Contactor K1
12 K2 Y001 Contactor K2
So d6 lap rap mach:
L
N
]
I _| o1

ofsi=l 1L
2

3
o | t|s/s|s/S IX1 IX X5 x11 | x13 | x15 | x17

LIIIN | @ [ ko | x2 | Ixa | x6 | x10 | x12 [ x14 | x16

FXo0s-30MR-ES/UL

OM|YO| @ [Y2|Y4 | @ | Y6 |YI0| @ |Y12( Y14

24V [ ¢omo | Y1 | comi Y]?> YSI com2| Y7 | Y11 |com3| Y13 | Y15

K1 < K2 é;;
H1 |H2 | HO
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