UY BAN NHAN DAN THANH PHO HA NOI
TRUONG CAO PANG NGHE VIET NAM - HAN QUOC THANH PHO HA NQI

TA VAN BANG (Chii bién)
BUI VAN CONG - LUU HUY HANH

GIAO TRINH LAP TRINH PLC CO BAN
Nghé: Co dién tir

Trinh d9: Trung cap
(Luu hanh ngi bg)

Ha Noi - Nim 2019




LOI NOI PAU

Gi4o trinh Lap trinh PLC co ban dugc bién soan nham dap tmg nhu cu
giang day va hoc tap cua Giang vién, Sinh vién truong Cao dang nghé Viét
Nam — Han Qudc thanh phé Ha Noi. Noi dung gido trinh mang tinh 16gic vé
kién thtrc cta toan bd chuong trinh dao tao, déng tho1 hudng téi muc ti€u hinh
thanh va phat trién ning luc thuc hién hoat dong nghé nghiép cho ngudi hoc.
Day hoc tich hop dugc lya chon trong gido trinh nham tao ra cac tinh huéng
lién két tri thire cAc mon hoc, d6 1a co hoi phat trién cac nang lyc cua sinh vién.
Khi xay dung cac tinh hudng van dung kién thirc ngudi hoc s& phat huy duoc
nang luc tu luc, phat trién tu duy sang tao (kién thirc, k¥ ning, va thai do nghé
nghiép). Gido trinh dugc trinh bay véi 4 bai, di tir 1y thuyét co s& dén thuc
hanh nhiing kién thtrc co ban. Pic biét trong ndi dung gido trinh da gidi thicu
dugc nhitng nd1 dung thyc hanh co ban cua linh vuc Lap trinh PLC, di tir cac
kién thirc co ban ctia mo dun lap trinh PLC .

Mic du nhom bién soan da ¢ gang phat trién gido trinh sao cho phu hop
va hiéu qua nhat véi sinh vién trung cap nghé Co dién tir, nhung chic chan van
con nhiéu thicu sot.

Chung t6i mong nhan duogc nhiing ¥ kién dong gop ciia ban doc va dong
nghiép dé gi4o trinh hoan thién hon.

Xin chan thanh cim on!
Ha Noi, ngay..... thang....nam 2019
Chii bién: Ta Vin Bing
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GIAO TRINH LAP TRiNH PLC CO BAN
Tén moé dun: Lap trinh PLC co ban
Mi s6 mé dun: MD 22
Thoi gian cia mé dun: 60 gio ( LT: 18 gio ; TH: 40 gio; KT: 2 gi6)
I. Vi tri, tinh chat ciia mé dun:
Vitri:
M6 dun duoc bd tri day cudi chuong trinh sau khi hoc xong cac mén

chuyén mén nhu dién tir cong suat, Ky thuat xung — sb, ky thuat cam bién,
trang bi dién, ldp dat va diéu khién thiét bj dién cong nghiép....

Tinh chat :

La md dun chuyén mon nghé.

I1. Muc tiéu ciia mé dun:

Kién thic:

Trinh bay dugc cac khai niém vé diéu khién 1ap trinh chinh x4c theo noi
dung da hoc

Trinh bay dugc cau tric va phuong thirc hoat dong cua cac 1énh co ban

Ky nang:

Thuc hién 1ap trinh cac bai tap ing dung dung PLC dat cac yéu cau vé ky
thuat va cong nghé

Két ndi mach dién theo yéu cau céng nghé

Nang luc tu chi, trach nhiém:

Van dung dugc nhiing kién thirc ctia mén hoc dé tiép thu cac mon hoc,
mo-dun chuyén nghé.

Reén luyén tinh ty mi, chinh x&c va an toan vé€ sinh cong nghiép



ITI. N§i dung mo dun:

1. N§i dung tdng quat va phan bé thoi gian

Thoi gian

Thuce

hanh/

thuc

TT Tén chuong, muc Tong | Ly tap/thi | Kiém
i) thuyet | nghiém/ tra
bai
tap/thao

ludn
Bai m¢ dau 1 1 0 0
1.Khai quat chung vé PLC
2.Cac budc thiét 1ap hé diéu
khién bang ro le va lap trinh
nh&
3.Su khac nhau giita hé diéu
khién bang ro le dién va h¢ di¢u
khién theo lap trinh nhdo.
4.Hé diéu khién 1ap trinh nhé
PLC c6 nhitng vu diém
Bai 1:Tap 1énh co ban cta PLC 12 3 9
1.1.Téng quan vé diéu khién
1ap trinh
1.2. DPiéu khién ndi cing va
diéu khién lap trinh
1.3. Cau triic cia mot PLC
1.4. Thiét bi diéu khién lap
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2.1. Céc lién két logic




2.2.Céc I¢énh ghi/xda gid tr1 cho
tiep diém

2.2.1.L&nhSET (S) va RESET
(R)

2.2.2. Cac vidu

2.2.3. Timer

2.2.4.Counter

Kiém tra

Bai 3:Cac phép toan sb cua
PLC

3.1.Chtic ning truyén dan
3.2.Chtrc nang so sanh
3.3.Pdng ho thoi gian thuc

Kiém tra
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Bai 4: Lap dat mo hinh diéu
khién bang PLC

4.1. Gidi thiéu

4.2. Cach két ndi day

4.3. Cac mo6 hinh va bai tap tng
dung

4.3.1.Diéu khién van dién tur
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Bai mé diu
Muc tiéu:
Nhan biét cac loai diéu khién: Ro le, PLC
Trinh bay duogc uu nhuoc diém cua diéu khién PLC
Tich cuc, chu dong va sang tao trong hoc tap.

1. Khii quat chung vé PLC

Thiét bi diéu khién lap trinh dau tién (Programmable Controller) da duogc
nhimg nha thiét ké cho ra doi nim 1968 (cong ty General Motor - M¥). Tuy
nhién, hé thong nay con kha don gian va cong kénh, nguoi sit dung gip nhiéu
kho khan trong viéc van hanh hé thdng . Vi vay cac nha thiét ké ting budc cai
tién hé théng lam cho hé théng don gian, gon nhe, dé van hanh. Nhung viéc lap
trinh cho hé théng con kho khin do liic nay khong c6 céc thiét bi lap trinh
chuyén dung hd tro cho cong viéc 1ap trinh. Pé don gian héa viéc 1ap trinh, hé
théng diéu khién 1ap trinh cam tay (Programmable Controller Handle) dau tién
dugc ra doi vao nam 1969. Diéu nay da tao ra sy phat trién thuc su cho ky
thuat diéu khién 1ap trinh. Cac nha thiét ké da timg budc chuan héa ngdn ngir
lap trinh, d6 14 ngdn ngit 1ap trinh dung gian d6 hinh thang (Ladder Diagram).
Céc nha san xuat lién tuc dua ra cac cong cu (ca phin mém va thiét bi) hd tro
cho viéc 1ap trinh, giam sat va g& roi.

Bo diéu khién lap trinh 13 y tudng ciia mdt nhém k¥ su hing Ganeral
Motors vao nim 1968 nham dap tng nhimg yéu cau diéu khién trong cong
nghiép. Ban dau né mdi chi dugc st dung dé thay thé cho hé thong diéu khién
st dung role. B9 diéu khién PLC luc dau chi 1a mot thiét bi don gian. Pau vao
ctia n6 dugc két ndi voi cong tic, cam bién sd...va dua trén nhitng phép tinh
logic bén trong ma dau ra ciia né s& dong hoic mé cac thiét bi. Khi méi xuat
hién, b diéu khién PLC khong twong thich v6i cac hé thong diéu khién kha
phuc tap nhu diéu khién nhiét do, vi tri, p suat...tuy nhién, vao nhiing nam ké
tiép nha san xuat da lién tuc cai tién no.

Hién nay, PLC d3a duoc nhiéu hang khac nhau san xuat nhu: Siemens,
Omron, Mitsubishi, Festo, Alan Bradley, Schneider, Hitachi ... Theo xu hudng
chuan hoa va module hoa thi PLC ctia cac hing khac nhau déu c¢6 cdu trac phan
cung cling nhu tap 1énh tuong tu nhau.

2. Cac budc thiét 1ap hé diéu khién bing ro le va lap trinh nhé



Khi bat dau xay dung mot hé thong diéu khién trén co sé tng dung PLC,
mot cau hoéi dat ra 1a phai thuc hién nhitng cong viéc theo mdt quy trinh nhu
thé nao?. C6 thé d6 khong phai 1a mot van dé 16n khi xdy dung mot hé thong
don gian. Nhung ddi v6i nhitng hé thong phtc tap thi can phai c6 méot quy trinh
thiét ké phu hop. N6 gitp cho ngudi thiét ké kiém soat dugc qua trinh thuc
hién coéng viéc ctia minh, tir sy m ta chiic ning va yéu cau cua hé thong cho
dén viéc lap chuong trinh diéu khién cho PLC. Trong chuong niy s& dua ra mo
hinh hé théng diéu khién trinh tu, dé cap dén phwong phap mo ta chirc ning hé
théng diéu khién trinh ty va k¥ thuét 1ap trinh diéu khién trinh ty Gng dung
PLC.

3. Su khac nhau giira hé diéu khién bing ro le dién va hé diéu khién

theo 13p trinh nhg.

Mot hé thong diéu khién ty dong bao gdm cac thanh phan chinh sau:

- Phan diéu khién: phﬁn diéu khién c6 chirc nang tao ra cac lénh diéu
khién can thiét tuy thudc vao thong tin ma né nhan dugc. Cac thong tin nay co
thé nhan duoc tir nguoi diéu khién hodc thong tin phan hoi tir phan chap hanh
thong qua cac cam bién.

- Phan chap hanh: doi khi con goi 1a phan cong sut, nhan 1énh tir phan
diéu khién dé thyc hién diéu khién ddi tugng. Phan chap hanh co thé 1a cac
dong co dién, cudon day dién tu, role...

Thiét ké hé thong diéu khién trinh ty ing dung PLC gdém c6 hai nhiém vu
1a thiét ké phan ctmg va thiét ké chuong trinh diéu khién. Thiét ké chuong trinh
diéu khién chi 1a mot phan trong toan bo qua trinh thiét ké, nhung 1a yéu t6
quan trong vi nd tao ra cac tai liéu can thiét gitp cho viéc 1ap trinh va g& réi
cling nhu 14p tai liéu hé théng dé luu trit sau ndy. Ta xét phuong phéap tong
quat khi thiét ké hé thong diéu khién trinh ty ing dung PLC. Phuong phéap nay
cho phép trién khai, lap dat phan cimg va thiét ké chuong trinh diéu khién duoc
tién hanh doc 1ap va song song. N6 ciing cho phép trao d6i thong tin bd xung
gifta cic qud trinh thiét ké nhdm hoan thién hé théng theo hudng tdi wu
nhat D6i v6i hé théng didu khién don gian thi it khi doi hoi su hoach dinh va
thiét ké chuong trinh, boi vi khong c6 nhiéu sy lién két logic giita cac phan
trong chuong trinh. P6i vdi cac hé thong phirc tap, can thiét ké chuong trinh c6
cdu trac va theo mot quy trinh xac dinh, diéu d6 1am cho qua trinh dugc kiém
soat, tranh nham 14n va thiéu sot khi thiét ké chuong trinh, chuong trinh d&
doc, hiéu chinh, bd xung, va lap tai lidu thiét ké.Trong quy trinh thiét ké hé
théng diéu khién, mot van dé quan trong 13 phai mé ta hé thong diéu khién mot
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cach chinh xé4c, khoa hoc, va duoc chuan hoa. Ngoai ra, cach mo ta h¢ théng
phai tao diéu kién thuan loi cho viéc thiét ké chuong trinh diéu khién.

4. H¢ diéu khién 1ap trinh nhé PLC c6 nhirng wu diém.

C6 thé néu ra mot sb wu diém chinh khi s dung PLC nhu sau:

- Tinh linh hoat: ¢6 thé st dung médt bo diéu khién cho nhiéu dbi tuong
khéc nhau véi cac thuat toan diéu khién khac nhau.

- D& dang thiét ké va thay ddi logic diéu khién: véi cac hé thong diéu
khién str dung role, khi thay ddi logic diéu khién can c6 nhiéu thoi gian dé ndi
lai day cho cac thiét bi va panel diéu khién, va d6 1a mot cong viéc phuc tap.
V6i hé thdng diéu khién sir dung PLC, thay ddi logic diéu khién bang cach
thay doi chuwong trinh thong qua thiét bi 1ap trinh va ngon ngir 1ap trinh chuyén
dung. Diéu d6 1am giam dang ké thoi gian thiét ké hé thng.

-Tbi uvu logic diéu khién: dugc sy hd trg cua cac cong cu md phong va g
1oi truc tuyén va tryc quan lam cho h¢ théng duoc thiét ké co tinh t6i wu hon.

- Tbc d6 thuc hién nhanh.

- Nho, gon va gia thanh thap.

- Kha ning bao mat hé théng khi str dung ma khoa.

- Kha niang mé rong va ning cap hé thong: do dugc ché tao dudi dang céac
modul dugc chuan héa cho phép ghép ndi cac thanh phan khong chi ctia mot
nha san xuat. Pay 1a mot yéu cau khong thé thiéu trong cac hé thong diéu khién
hién dai.



Bai 1
Tap Iénh co ban cia PLC

Muc tiéu:

Phét biéu duoc khai niém vé diéu khién lap trinh theo noi dung da hoc

So sanh vu nhuge diém cia diéu khién 1ap trinh vo61 cac hinh thuc diéu
khién khéc theo noi dung da hoc.

Trinh bay dugc cac ing dung cua PLC trong thuc té theo ndi dung da
hoc.

Rén luyén tinh tu duy, tdc phong cong nghi¢p
1.1. Tong quat vé diéu khién 1ap trinh

Trong tmg dung cic cong nghé khoa hoc vao san xuat cong nghiép yéu
cau ty dong hoa ngay cang ting, doi hoi ki thuat diéu khién phai dap ung duogc
nhiing yéu cau dé, véi myc tiéu ting ning suat lao dong bang con duong ting
muc do tu dong hoa cac qua trinh va thiét bi san xuit nhim muc dich tang san
luong, cai thién chat luong va do chinh xac cta san phém.

Ty dong hoa trong san xuit nham thay thé mot phﬁn hoac toan b cac
thao tac vat Iy cia cong nhan van hanh may thong qua hé thong diéu khién.
Nhitng hé théng diéu khién nay c6 thé diéu khién qua trinh san xuat véi do tin
cay cao, 6n dinh ma khong can sy tac dong nhiéu cta nguol van hanh. biéu
nay doi hoi hé théng dicu khién phai c6 kha ning khoi dong, kiém soat, xtr 1y
va dimg mot qué trinh theo yéu cau hoidc do dém cac gia tri di dugc xac dinh
nham dat dugc két qua mong mubn & san pham dau ra ciia may hay thiét bi.
Mot hé thong nhu vay duoc goi 1a hé thdng diéu khién.

Trong k¥ thuat ty dong diéu khién, cac bd diéu khién chia 1am 2 loai:
+ Piéu khién ndi cimg

+ Piéu khién logic kha trinh ( PLC)

Mot hé thong diéu khién bat ky dugc tao thanh tir cac thanh phan:

+ Khéi vao

+ Khéi xtr Iy — diéu khién

+ Khbi ra

* So d6 tong quat ciia diéu khién 1ap trinh nhw sau ( hinh 1.1):



Nguon
nubi A

A

TU:UCP —— | Giao tiépngd | Khoixuly | Giao
diém . s T dén cud
i ——— vio trung tim | tiép dén cuon
b(' D nod » diy, mo
1én EE— Bcf) nhd g to,....
ra ’
Hinh 1.1

a.Khoi vao: (bang 1.1)

Con dugc goi la giao tiép ngd vao co nhi¢m vy bién ddi cac dai luong vat
ly dau vao ( tir cc tiép diém cua cam bién, hay cac nit nhan, dién trd do stc
cing....) thanh cdc muc tin hiéu s6 ON/OFF (digital) hay tin hiéu lién tuc
(analog) tiiy theo bd chuyén don ngd vao va cap vao cho khoi xir Iy trung tdm
(CPUL).

B6 chuyén doi bai lugng do bai lugng ra
Cong tic (Switch) Su dich chuyén/|Dién 4ap nhi phan

vi tri (ON/OFF)
Cong tic hanh trinh (Limit | Sy dich chuyén/ bién 4 nhi phan
switch) vi tri (ON/OFF)
Bo diéu chinh nhiét | Nhiét do bién 4 nhi phan
(Thermostat) (ON/OFF)
Cap nhiét dién | Nhiét do Pién ap thay doi
(Thermocouple)
Nhiét tré (Thermister) Nhiét do Tro khang thay doi
Té bao quang dién (Photo | Anh sang DPién 4ap thay doi
cell) (analog)
Té bao tiém can (Proximity | Sy hién dién cua | Tré khang thay doi
cell) do1 tuong
Pién tré do sic cang|Ap suat/ sy dich | Tro khang thay d6i
(Strain gage) chuyén

Bang 1.1
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b.Bo nho (Memory):

Luu chuong trinh diéu khién dugc 1ap trinh boi nguoi dung va cac dir liu
khac nhu co, thanh ghi tam, trang thai dau vao, 1énh diéu khién dau ra... Noi
dung cac bd nhé da dugc ma hdéa dudi dang ma nhi phan.

c.Khoi xir Iy — diéu khién:

La khéi xtr 1y trung tdm (CPU) thay thé nguoi van hanh thuc hién cac
thao tdc dam bao qua trinh hoat dong. Ttur thong tin tin hi¢u vao hé théng diéu
khién tuan tu thyc thi cac 1énh trong chuong trinh luu trong bd nhé, xir 1y céc
dau vao va dua két qua xuét hodc diéu khién cho phan giao dién dau ra (
output) nhu: cudn day, moé to....Tin hi¢u diéu khién duoc thyc hién theo 2
cach:

+ Dung mach dién ndi két cting
+ Dung chuong trinh diéu khién
d.Khéi ra: ( bang 1.2)

Con duoc goi 12 phan giao dién dau ra. Tin hiéu ra 13 két qua cta qua
trinh xir 1y cta hé thong diéu khién. Luc nay tin hiéu ngd vao duoc bién do6i
thanh muc tin hiéu vat 1y thich hop bén ngoai nhu: dong md role, bién doi
tuyén tinh s6- twong tu.....

Bang 1.2
Thiét bi & ngo ra bai lugng ra bai lugng tac dong
Dong co dién Chuyén dong quay Dién
Xy lanh- Piston Chuyén dong thiang/ap luc Dau ép/ khi ép
Solenoid Chuyén dong thang/ap luc bi¢n
Lo xay/ 10 cAp nhiét | Nhiét Dién
Van Tiét dién cira van thay d6i | Pién/dau ép/khi ép
Role Tiép diém dién/ chuyén dong | Pién

vat Iy c6 gidi han

1.2. Piéu khién noi cirng va diéu khén lap trinh.
1.2.1.Piéu khién ndi cirng.

Thiét bi diéu khién lap trinh dau tién (Programmable Controller) d3 duogc
nhimng nha thiét ké cho ra doi nam 1968 (cong ty General Motor - M¥). Tuy
nhién, hé théng nay con kha don gian va cong kénh, nguoi sir dung gip nhiéu
kho khin trong viéc van hanh hé thdng . Vi vy cac nha thiét ké ting budc cai
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tién hé théng lam cho hé théng don gian, gon nhe, d& van hanh. Nhung viéc 1ap
trinh cho hé théng con khé khin do lac nay khong cé cac thiét bi 1ap trinh
chuyén dung hd tro cho cong viéc 1ap trinh. Pé don gidn hoa viéc 1ap trinh, hé
théng diéu khién 1ap trinh ciAm tay (Programmable Controller Handle) dau tién
duoc ra doi vao nam 1969. Diéu nay da tao ra sy phat trién thue su cho ky
thuat diéu khién 1ap trinh. Cac nha thiét ké da timg budc chuan hoa ngon ngit
lap trinh, d6 14 ngdn ngit 1ap trinh dung gian d6 hinh thang (Ladder Diagram).
Céc nha san xuat lién tuc dua ra cac cong cu (ca phin mém va thiét bi) hd tro
cho viéc lap trinh, giam sat va g& ri.
1.2.2. Piéu khén lap trinh.

Bo diéu khién lap trinh 13 y tuéng cia mdt nhom ky su hing Ganeral
Motors vao nam 1968 nham dap ung nhiing yéu cau diéu khién trong cong
nghiép. Ban dau né méi chi dugc st dung dé thay thé cho hé thdng diéu khién
str dung role. Bo diéu khién PLC luc dau chi 1a mot thiét bi don gian. Pau vao
ctia n6 dugc két ndi voi cong tic, cam bién sd...va dua trén nhitng phép tinh
logic bén trong ma diu ra ctia nd s& dong hodc mo cac thiét bi. Khi mdi xut
hién, bd diéu khién PLC khong twong thich véi cac hé thong dicu khién kha
phtic tap nhu diéu khién nhiét do, vi tri, ap suat...tuy nhién, vao nhiing nim ké
tiép nha san xuét da lién tuc cai tién no.

Hién nay, PLC da duoc nhiéu hang khac nhau san xudt nhu: Siemens,
Omron, Mitsubishi, Festo, Alan Bradley, Schneider, Hitachi ... Theo xu hudng
chuan hoa va module hoa thi PLC ctia cac hing khac nhau déu c¢6 cau tric phan
cing cling nhu tap 1énh tuong ty nhau.

1.3.Ciu triic ciia mét PLC
1.3.1.So d6 khoi ctia PLC

Khéi nguén E& nhé trong
Iyl |
.‘- -
CFU ﬂ Bus hé théng ﬂ
Ehéi ghép nédi vao Ehéi ghép nbira
T Il

Hinh 1.1: Céu triic mét bé PLC
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1.3.2.Chirc niing cac khdi
PLCIa thiét bj diéu khién dya trén bo vi xir Iy, cac thanh phan co ban cia
nd gom:
- Khéi xir Iy trung tdm (Central Processing Unit - CPU)
- BO nh¢ trong (Internal Memory)
- Bus hé théng (System Bus)
- Khéi ghép ndi vao/ra (Input/Output Interface)
- Khéi ngudn (Power Supply)
1.4.Thiét bi diéu khién lap trinh

S7-200 1a ho PLC loai nho cua hing SIEMENS (Micro PLC) dugc cau
truc theo dang module. Mot PLC S7-200 gém c¢6 mot Module CPU S7-200 va
c6 thé co cac Module mé rong. Module CPU S7-200 gom c6 mot khoi sur 1y
trung tam (CPU), bd nhd trong, ngudn cong suat, cac dau vao/ra s tich hop,
cong truyén thong. C6 thé ting thém cac dau vao/ra sb ciing nhu cac chirc ning
chuyén dung khéc bang cac module mé rong.

Hinh dang bén ngoai PLC S7-200
1.4.1.Dja chi vao ra
Pinh dia chi truc tiép cac ving nhd
CPU S7-200 luu trit dit liéu & cac vi tri khac nhau trong bd nhé, mdi vi tri
nhd c6 mdt dia chi duy nhét. Chuong trinh c6 thé sur dung dia chi cta vi tri nhé
dé truy nhap dit liéu trong bo nhd. Cach truy nhap niy goi la dinh dia chi truc
tiép.
1.4.2.Phin chir chi vi tri va kich thuéc ciia 6 nhé.
Pé truy nhap dén mot bit trong mot ving nhd nao d6, chuong trinh phai
chi ro dia chi gém tén vung nhd, dia chi byte, va dia chi bit. Dia chi byte va dia
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chi bit ngan cach nhau béi dau (). Ché do dia chi nay goi 1a ché d6 dinh dia chi
bit.

1.4.3.Phin s6 chi dia chi ciia byte hoic bit trong mién nhé di xac dinh.

Dinh dang dia chi:

76543210
[Tén vung nhd][Dia chi byte].[Dia chi bit] o
Vi du: 13.4 % % ||
Trong do: i %
s
[: tén vung nhd (vung nhd dém vao) i ?(1)
11

3: dia chi byte
4: dia chi bit

Cac bo diéu chinh tuong tu dugc dat & module CPU. Gia tri cua céc bd
diéu chinh twong ty dugc bién do6i thanh gia tri s6 8 bit va dugc luu vao cac
byte nhd dic biét: SMB28 tuwong tmg voi bo diéu chinh twong tu 0; SMB29
tuong tmg v4i bd diéu chinh twong tu 1. C6 thé sir dung cac bo diéu chinh
tuong tu dé nhap gia tri khi can thiét.

1.4.4.Cau triic by nhé cia.

Bo diéu khién 1ap trinh S7-200 duoc chia thanh 4 ving nhé. Véi 1 tu ¢o
nhiém vu duy tri dit liéu trong thoi gian nhat dinh khi mat ngudén bo nhé S7-
200 c6 tinh nang dong cao doc va ghi trong pham vi toan vung loai trir cac bit
nhé dic biét SM (Special Memory)chi c6 thé truy nhap dé doc.

YVing cheong trinh — = Clirong trinh Chwong trinh
Ving tham s6 « | Thamsé Thatn 54
_ Wing dir Ligu Dy ligu D lign
| |
Ying d51trong EEFROM B4 nhé ngoii

Hinh 1.2.Cdu triic bé nhé trong va ngodi cia S7-200

- Vung chuong trinh: 1a ving b nhé duge sir dung dé luu triv cac 1énh
chuong trinh viung nay thudc b nhé trong doc va ghi dugce
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- Vung tham s6: 1a ving luu giir cac tham s nhu: tir khoa, dia chi tram...
cling gidng nhu ving chuong trinh thudc bd nhé trong doc va ghi dugce

- Vung dir li€u: 1a ving nhé dong dugc st dung cit cac dir liéu cua
chuong trinh bao gdm cac két qua cac phép tinh né duoc truy cap theo ting bit
tung byte vung ndy dugc chia thanh nhiing ving nhé véi cac cong dung khac
nhau.

1.5. Xir ly chwong trinh
1.51. Vong quét chuwong trinh.

Churc ning cia CPU 1a thyuc hién lap di lap lai mot chudi cong viée. Su
thue hién céc cong viée ¢ tinh tudn hoan nay goi 1a vong quét (Scan cycle).

1.5.2. Cau tric chwong trinh.

Trong mdi vong quét, CPU thyc hién hau hét hodc toan bd cac cong viéc
sau:

Poc céac dau vao

Thuc hién chuong trinh

Xtr Iy cac yéu cau truyén thong
Thuc hién tu chan doan

Viét cac dau ra

C6 thé biéu dién vong quét cuia CPU nhu sau:

Viet cdc ddu ra /’ \ Doc cic diu vao

Tu chin doan K / Thirc hién chnrong trinh
—
Xt Iy cac yéu céau truyén théng
1.5.3. Phuwong phap lap trinh.

Nhu di néi & trén thi ngon ngit lap trinh LAD ¢6 wu diém la dé sir dung,
gan voi tu duy 1ap trinh logic (tu tuéng chinh cia PLC), dé dang thao tic ma
lai khong can phai nhé tap 1énh. Cho nén véi nhimg ngudi mai sir dung thi viée
Iwra chon ngon ngit LAD la dung dan. Ngay ca v6i ching toi nhitng nguoi da di

lam thuyc té, c6 nhiéu kinh nghiém thi viéc l4p trinh cho PLC van chu yéu bang
LAD.
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Tuy nhién cac ngdn ngir STL, FBD van duoc st dung tuy thudc vao muc
dich, mdi ngdn ngit l4p trinh déu co nhimg thé manh riéng. Co luc ta sir dung
ngdn ngir ndy thi hop, c6 luc ta str dung ngdn ngit khac lai hop. Dé chon va sir
dung ngdn ngir ta bAm vao View, cira sb s& hién ra:

1.6. Cai dit va sir dung phan mém.

Pé chon ngdn ngit 1ap trinh (LAD,STL,FBD) ta kick chudt vao ngon ngir
mudn dung trong thanh s6 doc cia View. Ban méi 1ap trinh thi c6 thé chon
ngon ngir 1ap trinh LAD. That ra thi khi ban viét mot chuong trinh bang mot
ngdn ngir thi ban c6 thé chuyén né thanh 2 dang ngén ngir 1ap trinh con lai, d6
1a cach thé hién chuong trinh cta ban dudi dang nao. C6 thé noi viée 1ap trinh
bang ngdn nglr nao con tuy thudc vao muc dich, dac diém cua bai toan dit ra
va con phu thudc vao thoi quen cia nguoi 1ap trinh.

Chuong trinh cta ban ludn ¢ trong khéi OB1. Trong Instruction tree ban
hay nhap chudt vao Program Block, muc Program m¢ rong ra, ban nhap chudt
vao MAIN(OB1), vung soan thao chuong trinh s€ hién ra ¢ phia bén phai.

Céc phan tir trong LAD dugc dinh nghia khac nhau tir loai nay sang loai
khac: dau vao(Input), dau ra(Output), Timer, Counter,... néu cung mot loai thi
chung ¢6 so0 thur tu khac nhau.

1.6.1.Nhitng yéu ciu ddi véi may tinh PC.

Vao ché do trg giup Help co thé xem dugc cac 1énh can thiét cho ché do
soan thao, c6 thé cho hién 1én man hinh tat ca cac hop Iénh trong LAD.

Véi cach lap trinh bang LAD thi ban thé hién chuong trinh bang cach keo
cac hop 1énh va tha vao trong chuong trinh, va sir sung cac duong néi dé ndi
cac hop Iénh véi nhau.

Cac hop 1€énh ban c6 thé kéo trong vung Instruction(ving 2), con céc
dudng noi day ban c6 thé kéo tur (vung 1) vao.

1.6.2.Cai dit phan mém lap trinh éng dung.

Khi cip ngudn vao chin cta ctia PLC (chdn M va L+ phia dau ra)

So do déu ndi ctia CPU 224 v6i loai DC/DC va AC/DC thi ban than CPU
s€ cung cap cho ta nguén 24VDC chuén ¢ phai dau vao (chan m, L+), nguén
nay dung dé nudi cdm bién néu ta khong c6 ngudn dau vao.
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CPU 224 DC/DC/DC
(6ES7 214-1AD22-0XB0) 24 VDG Power

0000000000 [

QOOOOOOOOOOOOOOOOO

1ML+ 0.0 01 02 03 04 2M2+05 06 07 1.0 1.1 |*[ & M L+ DC|

1M 0.0 0.1 020304 05 0607 2M 1.0 1.1 1.2 1.3 1.4 15| [M L+ |

@@@@@@@@@@@@@@@@@@

[TTTTIT I I T TTTTT]
T//NNMT/NNL;&’&%&;&m

U 224 AC/DC/Relay
(EES? 214-1BD22-0XB0) 120/240 VAC Power

eI

1L 00 01 02 0.3 ® 2L 0405 06 ® 3L 07 10 1.1]& N L1 AC

1M 00 01 02 03 04 0.5 06 07 2M 1.0 1.1 12 13 1.4 15][M L+ |

@@@@@@@@@@@@@@@@@@
[ 11 [T T T DT T

LR ]| femer

So do chdn cia CPU 224

- Lap trinh bang phan mém so d6 nguyén 1y mach sau:

Sy \52 \

220VAC

b1

So do dau néi diéu khién dén chiéu sang tir hai céng tdc.
* Nguyén ly lam viéc:
- Dong cong tic S1 hodc S2 dau ra dén sang.
- Trang thai tdc dong nay tuong duong véi trang thai cia mach OR
* Budc 2: Khai béo dia chi va so dd diu ndi vao ra.

Khai bao dia chi:
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Syrmbol | Address Comrment
51 0o Cong tac 1 dieu khien den
52 01 Cong tac 2 dieu khien den
Den 0.0 D'en chieu zang 0N

So d6 dau ndi:
- Pia chi dau vao :
10.0 va 10.1 ndi & dau vao cta blée:  10.0 dén S1

10.1 dén S2.
- Pja chi dau ra: Pau ra Q0.0 duoc ndi t&i dén D.

&- [

cbooooocoocoooo oo oo

iL DO 01 02 03 2L 04 05 06 3L 07 1.0 11 N L

SIMATIC AC/DG/RLY
$7- 200

iM 00 D1 02 03 04 05 06 07 2ZM 10 11 1.2 13 14 1.5 M L+

'@T@@@@@@@@@@@@@@@@

DDV ,J 5 0DVC J/
S1 2
24DVC

So do két néi PLC mach diéu khién den.

* Budc 3: Viét chuong trinh diéu khién

Metwork 1 DIEU KHIEW DEM CHIEL SAMG BAMG 2 COMG TAC

51 Den
| | r
| | b )

* Budc 4: Download, chay thir.
- Néu bat cong tac S1 (hodc S2) thi dau vao 10.0 (hodc 10.1) dugc kich
hoat, dau ra Q0.0 duoc kich hoat, dén duoc cép nguén sang.
* Kiém tra viéc két ndi bang phin mém.
Pay 1a khdi cho phép ta theo ddi gid tri ctia tat ca cac bién trong ving nhd

PLC ma ta str dung trong chuong trinh. Dong thoi ta c6 thé cho cac bién gia tri
moi (khong két nhitng bién dang “Read Only”) dé theo ddi hoat dong cua

chuong trinh.
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- M6 chuong trinh, vio cira s6 Status Chart:

- S€ xuat hién man hinh hién thi nhu sau

Address Format | Current Value Mew Walue
1 Signed
2 Signed
3 Signed
4 Signed
] Signed
Man hinh hién thi cia Status Chart
- Khi m¢ ctra s6 Status Chart, c6 cac khoi nhu sau:
,.,,,,2,,,,.,,3.,,,..,4,.,,,..5,,.,,,,5,,,,,,,;}.,,'.,
Bddres Fomnat Cirrent Walue P v i
1 Ehoidong Eit
2 Dung Eit
3 [1ong_ca Eit
4 Sighad
5 Signed 1
E Cignad
¥ Signed
| | |
Ténbien Kiéu hién 1 Gia tri hién tai Gia iri mid

Cdc khéi chire ning trong Status Chart.
* Cai dat va st dung phan mém STEP 7 - Micro/win.

* Trinh tu thuc hién cai dat STEP7-Micro/Win:

o

- Cho dia CD STEP7-Micro/Win vao trong 6 CDROOM cua may tinh.
Trinh hd tro cai dit s& ty dong bét dau va nhanh chong, chi can 1am theo cac
budc dé hoan tat qua trinh cai dit.

InstallShield Wizard

License Agreement

Pleaze iead the following licenze agreement canafully I \M

Press the PAGE DOWHM key to see the rest of the agreement.

| PROGRAM LICEMSE AGREEMENT A~
SIEMEMS EMERGY & AUTOMATION, INC.

READ THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT CAREFULLY
EEFORE OPEMING THE PACKAGE COMTAINING THE PROGRAM DISKETTES. TEE
COMPUTER SOFTWARE THEREIN, AMD THE ACCOMPANYING USER
DOCUMENTATION [THE "PROGRAM"). THIS LICEMSE AGREEMENT REPRESENTS
THE ENTIRE AGREEMENT COMCERMING THE FROGRAM BETWEEN YOU AND
SIEMENS ENERGY & AUTOMATION, INC. AND IT SUPERSEDES ANY PRIOR
PROPOSAL, REPRESEMTATION, OR UMDERSTAMDING BETWEEN THE PARTIES. .

Do you accept all the terms of the preceding License Agreement? If vou choogze Mo, the
setup will close. To install STEP F-Micro AWM, pou must accept this agreement.

< Back Yes Mo |

Cura so chon dieu kién License khi cai dat
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Trén ctra s6 nay, ta chon chuan PC/PPI cable(PPI) r6i bAm OK. Trén man
hinh s& hién ra ctra sd:

InstallShield Wizard

InstallShield Wizard Complete

The InstallS hield ‘wWizard has successfully installed STEP
T-MicroMwIM. Before pou can uze the program, you must
restart your computer.

" ez, | want to restart my computer now.
@+ Mo, | will restart my computer later.

Remove any disks from their drives, and then click Finish to
complete setup,

Cira 56 chon ché do khi két thiic qua trinh cai dat
Trén ctra s6 ndy, néu can khoi dong lai PC ngay thi chon Yes, néu khong
thi chon No, r0i bAm OK. Pén day qua trinh cai dat két thic.

Sau khi cai dat xong phan mém, ban da c6 thé tién hanh 1ap trinh cho
PLC!. O day chung t6i gidi thiéu voi cac ban phan mém STEP7-Micro/Win
phién ban 4.0 theo chuan cong nghiép IEC 1131-3.

STEP 7-Micro/WIN

Version 4.0 |EC 1131-3

mEN] B
W ey

i Ll M 4
Ll s

*Kiém tra
Khi khong c6 thong bao 15i thi ban co thé nap chuong trinh xudng PLC
bang cach nhan vao biéu tuong = |,

Trén cira sd nay ta an Download roi 4n OK. Néu PLC ctia ban dang & ché
do “STOP mode” thi viéc download s€ thyc hi¢n ngay, con néu PLC cua ban
dang & ché d6 “RUN mode” thi mdt hop thoai s€ hién ra yéu ciu ban phai
chuyén sang ché do “STOP mode”, hiy 4n OK:
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[ o

STEP 7-MiCro/WIN X

‘“?f) Do wou wank ko place the PLZ in STOP mode?

Cancel |

Cita s6 xdc nhdn Download chwong trinh
Khi download xong ban mudn cho PLC hoat dong thi 4n vao biéu tuong

> Khi hién ra hop thoai thong béo, nhén OK.
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Bai 2
Cac tap Iénh cua dir li¢u
Muc tiéu:
Trinh bay duoc cac chuc nang cua Set (S) va Reset (R), counter, Timer
(bd dém, Bo dinh thoi).

Lap trinh, két ndi, chay thur céac chuc nang cua S, R, Timer, counter trong
cac bai toan thyc té.

Tich cuc, chu dong va sang tao trong hoc tap.
2.1.Cac lién két logic
2.1.1. Cac 1énh vao/ra va cac I1énh tiép diém dic biét.
a.Gidi thiéu cac lénh vao/ ra.
Vung chtra 1énh: dé l1ay céc 1énh vao/ra ta c6 thé vao Bit logic dé lay lénh.
* Lénh tiép diém thuong mo: ta vao Bit Logic dé lay lénh
- Trong do:
Toan hang cta Iénh: [, Q, M, SM, T, C, V, S, L
Kiéu dit li¢u: BOOL
bit: dia chi cua bit 1énh tng v&i cac toan hang trén
- Cac kiéu ngon ngir cia PLC véi 1énh tiép diém thudng mo:
LAD STL FBD

Metwork 1 M etwark, Title Network 1 Hetwork Tifle

0.0 gng  Metwork 1 Metwork, Title Q0o
| | ¢ ) LD I0.0 o= ]
- Q0.0

| | | *

- Tac dung cua Iénh:

+ Trong LAD: Lénh tac dong khi bit dia chi c6 gia tri 1a 1, khi do tiép
diém dong lai. Khi bit dia chi ¢6 gia trj 1a 0 thi 1énh khong tac dong, khi do6 tiép
diém mo ra.

+ Trong STL: Nap gié tri Logic cua tiép diém n vao bit dau tién ciia ngin
xép

+ Trong FBD:Lénh tac dong khi bit dia chi c6 gid trila 1.

22



*’ Lén%l tiép diém thuong dong: tuong tu nhu 1énh tiép diém thuong mg,
1énh ti€p diém thuong dong cling vao Bit logic dé lay 1énh.
bit
47k
- Trong do:
Toan hang cialénh 1a: I, Q, M, SM, T, C, V, S, L
Kiéu dit liéu: BOOL
bit: dia chi cua bit 1énh ing v&i cac toan hang trén
- Céc kiéu ngon ngir ctia PLC véi 1énh tiép diém thudng dong:
LAD STL FBD

| 0.0 (0.0 Q0.0

[ ¢ )
/ LDN  I0.0

| . oo =]
| ' = Q0.0

- Tac dung cua Iénh:

+ Trong LAD: Lénh tac dong khi bit dia chi ¢ gia tri 1a 1, khi d6 tiép
diém mo ra. Khi bit dia chi co gia tri 1a 0 thi 1énh khong tac dong, khi d6 tiép
diém dong lai.

+ Trong STL: Nap gia tri nghich dao cia tiép diém n vao bit dau tién cua
ngan xép

+ Trong FBD:Lénh tac dong khi bit dia chi c6 gia tri 1a 1, n6 ddo trang
thai cho dau ra.

Vi du:

101
4k

Lénh tiép diém thudng mé c6 dia chi 14 10.1, 1énh s& tac dong khi bit 10.1
cogiatrilal.

0=l0.0 1=00.0 1=I0.0 0=00.0

- G161 thi¢u 1énh cudn day Output:

bit
— )
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Trong do:

Lénh cudn day la I¢nh gan gia tri moi 1én bit dia chi cua 1énh
Toan hang cialénh 1a: I, Q, M, SM, T, C, V, S, L

Kiéu dit liéu: BOOL

bit: dia chi cua bit 1énh rng v&i cac toan hang trén

Vi du:

_| 0.0 E!EI.EI)

Lénh cudn day c6 dia chi 13 Q0.0, khi 1énh tiép diém thudng méd co dia
chi 10.0 tac dong thi 1énh cudn day s& gan gia tri 1a 1 vao dia chi Q0.0. Khi I¢nh
tiép diém thudng mé 10.0 khong tac dong thi 1énh cudn day s& gan gia tri 13 0

vao dia chi QO0.0.
0=10.0 0=10.0 ——— E 1=10.0 1=00.0

* Céc 1énh tiép diém tc thoi:

- Viét trong LAD:

Tiep diem
1

n Tiép diém thudng md n dugce déng tirc thoi néun = 1

Tiep diem
X

n Tiép diém thuong dong n duwoc ma tire thoi néun = 1.

n

—®

Cudn diy dau ra & trang thai kich thich ( hat )tuc thoi khi c6 dong dién
chay qua
- Viét trong STL:
LDI n Nap tic thoi gia tri Logic cta tiép diém n vao bit dau tién cta ngan xép
LDNI n Nap tirc thoi gia tri Logic nghich dao cua tiép diém n vao bit dau

tién cua ngan xé&p.
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=I n Lénh sao chép tuc thoi gia tri dinh ngan xép t6i tiép diém ( ddura ) n
dugc chi trong 1énh

Tac dong vao ngan xép

Truoc LD Sau Truoc LDN Sau
0 n SO ~n ~n =
S1 S0 S1 SO nghich
2 Sl 2 S1 dao cuan
S3 S2 S3 S2
A S3 A S3
S5 $4 S5 | 4
6 | ss 6 | S5
S7 S6 S7 S6
S8 S7 S8 ST
S8 S8

b.Cdc I¢nh tidp diém dic biét.

Vung chtra 1énh: mudn 1§y cac 1énh tiép diém dic biét ta cling vao Bit
logic dé lay.

* Lénh DPAO-NOT:

- Tac dung cua lénh: Lénh c6 tac dung dao trang thai tin hi¢u ding trudc
no. Khi tin hi¢u trudc nod ¢ trang thai ON thi 1€nh s€ ddo thanh OFF.

- Tac dung cua Iénh: Lénh tiép diém phat hién suon duong P s€ phat ra
mot xung khi tin hiéu trude né chuyén trang thai tir mic thap OFF 1én mirc cao
ON (v6i 1énh phat hién suon duong P) hodc tir ON xubéng OFF (véi 1énh phat
hién suon 4m N), d6 rong ciia xung nay bang thoi gian ciia mot chu ky quét.

- Vidu:
10.0 Q0.0 Networkl

—+ —— Not —( ) II:I]())T 10.0
10.0 Q0.1 . t= k(220~0

etwor
| P (D LD 10.0
10.0 Q0.2 EU 00,
‘ N ( ) Network3 )
LD 10.0

ED
= Q0.2

2.1.2. Cac 1énh lién két logic co ban.

Céc lénh lién két logic chi dugc viét trong ngon ngir STL va FBD, con
v6i ngdn ngit LAD thi twong tmg véi mdi phuong phap t6 hop cach ndi thiét bi
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dé tao ra cac ham nay. Mudn lay cac ham logic co ban ta ciing vao Bit logic dé
liy lénh.

* Lénh VA-AND.

- Cach viét 1énh trong PLC nhu sau ( véi ngdén ngit LAD ta thyc hién nbi
nbi tiép hai tiép diém)

LAD STL FBD
Netwn:;; Hetwerk Ti:|§1 - Hetwork 1 Metwark. Title
1 1 P ) 1D I0.0
| I | I hN A I0.1
= Q0.

MHetwork 1 Mebwark, Title

10.0— AND — Q00
10.1—

- Lénh c6 tac dung thuc hién phép nhan giita gia trj logic cta tiép diém n
va gid tri bit dau tién trong ngan xép.

* Lénh HOAC-OR.

- Céch viét 1énh trong PLC nhu sau ( véi ngdén ngit LAD ta thyc hién n6i
song song hai tiép diém).

LAD STL FBD

1D 10.0
0 o Io 1 w0 orR  p-ooo
1| = Q0.0 I01—

- Lénh c6 tac dung thuc hién phép cong giita gia trj logic cua tiép diém n
va gid tri bit dau tién trong ngan xép.

2.1.3. Lién két cac cong logic co ban.

La 1énh khong c6 toan hang . Lénh thuc hién phép tinh logic gitra hai bit
dau ciia ngin xép , ndi dung ngan xép duogc kéo 1én 1 bit.

Trong LAD : Trong STL
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Truoc

SO

AR )

10.0 Q0.1
| | g
| C)
10.1 10.2
| | | |
I [
Tac dong vao ngan xép
Sau
LD 10.0 (15 LP 101 [T0.T] A10.2 [0.TAT0.7
SO 10.0 10.0
S1 0 0
2 Si St
3 2 S2
| s S3 3
L ss | A . S
S6 | 85 S5
S7 S6 S6
Sg S7

LD
LD
A
OLD

OLD

10.0
10.1
10.2

Q0.1

(10.1 A10.2)010.0

SO

St

S2

S3

Ny

S5

S6

Ta c6 thé t6i thiéu hoa ham Logic nhd vao phép tinh trong dai s6 Bool nhu sau

O vidutréntacod :
Q0.1 =10.0 V (10.1 AT10.2) , nho tinh giao hoan ctia phép hodc ta co :
Q0.0=(10.1 A10.2) V 10.0 , ta d6i thanh :

10.1 10.2 Q0.1
| | | | ( ) IAD
[ [ \
10.0 0
|
Tuong tu ta co :
Lénh ALD
Q0.0=11.0A(I1.1VI1.2)
Taco:
Trong LAD : Trong STL
I1.0 I1.1 Q0.0
| | | | ( ) LD
[ [ \ LD
1.2 O
| |

ALD
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Nho tinh giao hoan ctia phép va ta co thé doi thanh :
Q0.0=(I1.1 VII.2)A I1.0 ,ta d6i thanh :

I1.1 1.0 Q0.0 LD 1.1
[ | [ | ( > 0 1.2
[ ] [ ] N .
A 1.0
1.2 :
H = Q0.0

2.1.4. Bai tap ing dung.
BAI TAP SO 1.
Pé bai: Viét chuong trinh diéu khién dén chiéu sang theo quy luit sau:
- Bat cong tic s6 1 — Pén s6 1 sang.
- Bat cong tic s6 1 va s6 2 — Dén s6 2 sang.
- Bat cong tac s 3 — Hai dén déu tat.
THUC HIEN CHUONG TRINH.
- M¢& phan mém 1ap trinh Micro Win.
- M& mot projiect méi: File/New.
- Pit tén bién: Vao Symbol Table trén man hinh rdi dit tén bién.

- Viét chuong trinh diéu khién: Vao Program Block/Main dé viét chuong
trinh. Vao Bit logic dé 14y céc tiép diém (dau vao), cudn day, dén (dau ra),
hoac dung cac phim néng.

Hetwork 1 B3t cong tac =6 3 cd hal dén déu tit

[ Bat céng tie 551 dén 38 1 sénag

cong_tac_so_1 cong_tac_so_ 3 den_s0_1
| | | | f
. 17 (s)
Metwork 2
[ Bat céing thc 58 1 va ciing tie s 2 dén sé 2 sing
cong_tac_so_1 cong_tac_so_ 2 cong_tac_so 3 den_so_2
| | | | | F | ' )
1 | | | | | %
BAI TAP SO 2.
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Pé bai: Viét chuong trinh diéu khién va van hanh dong co khong dong bod
ba pha quay mot chiéu str dung nut an dé didu khién chay va duing.

* Budc 1: Phan tich quy trinh lam viée

- Xac dinh quy trinh lam viéc cta phu tai:

Mach diéu khién dong co khong déng bo 3 pha quay mot chiéu co thé mod
ta quy trinh hoat dong nhu sau:

An nut Start, dong co M chay

An nut Stop, dong co M dimg

Bdao vé qua tai cho dong co dung ro le nhi¢t RN.

- Xac dinh moi quan hé logic cuia tin hiéu dau vao va dau ra

+ Lua chon thiét bi diéu khién:

Nt 4n Start: thudng mo

Nt 4n Stop: thuong dong

Tiép diém ro le nhiét RN: thuong dong

* Budc 2: Khai bao dia chi dau vao- dau ra:

- Pia chi dau vao:

Tin hiéu dau
vao

Dia chi | Chirc ndng

Start 10.0 Nt 4n mé may, thuong ma, dong co quay
Stop 10.1 Nut dung dong co, thudong dong
RN 10.2 Tiép diém thudng dong cua role nhiét dé bao vé

qué tai dong co

Dia chi dau ra:

Tin hi¢u dau ra

Dia chi | Chirc nang

K

Q0.0 Cudn day cua cong tic to K

* Buge 3: V& so do thiét ké mach diéu khién:

Trén co s& quy trinh 1am viéc va dia chi vao/ra ta tién hanh viét chuong
trinh trén phan mém Step 7 Micro/win nhu sau:
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Hetwork 1 Diew khien dong co KDE 3 pha quay mot chieu

Start Stapp R K.

P ¥
S

Sau khi viét chuwong trinh chung ta dung chuong trinh mé phong
SIMULINK S7 200 dé kiém tra cac chirc ning ctia mach theo gian d6 thoi gian
da co.

* Bude 4: Két nbi co cau chap hanh, nap chuong trinh chay co cdu chip
hanh

- Két ni co cdu chap hanh.

Pé diéu khién dau ra 1a cudn day cong tic to K, ta chon PLC loai
AC/DC/RLY c6: céc tin hiéu vao la +24VDC tng véi mic logic 1 va OVDC
g véi muc logic 0, cong ra ro le.

*Bai tap thuc hanh

Lap trinh PLC diéu khién 1 dong co khong dong bd 3 pha quay 1 chiéu
theo trinh tu sau: An nt Startl, dong co quay véi tdc dd cham -> 4n nht Start2
dong co quay véi toc d6 nhanh -> 4n nit Stop dong co dimg. Bao vé qua tai
dong co bang ro le nhiét.

2.2.Cac 1énh ghi / x6a gia tri cho tiép diém
2.2.1.Lénh SET (S) va RESET (R)
- Ving chira 1énh: vao Bit logic dé iy lénh.
- Cac ngdn ngit viét cho 1énh trong PLC.
LAD STL FBD

bt

hit
—{( 5 ) 5 it . n — 5
]

i bit
—( r) R bt . on S
N —n

Toan hang cua I¢nh: [, Q, M, SM, T, C, V, S, L
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Kiéu dit li¢u: BOOL

bit: dia chi cua bit 1énh tng v&i cac toan hang trén.

n: S6 dia chi lién tiép tinh tir dia chi dau tién bit da cho trong I¢nh.
- Tac dung cua I¢énh:

+ Trong LAD: Lénh c¢6 tdc dung dong (véi 1€nh SET) hoac ngét (voi 1énh
RESET) mot mang gom n gi tri ké tir tiép diém cho trong 1énh.

+ Trong STL: Dat gia tri 16 gic 1 ( voi 1énh S) hoac dat gia tri logic 0 (voi
1énh R) cho mot mang n bit ké tir bit cho trong 1énh .

* Va1 1énh ghi x0a tirc thoi.
- Trong LAD

Tiep diem

— (D

Pong tirc thdi mot mang gdm n tiép diém ké tir tiép diém cho trong 1énh

Tiep diem

—RD

Ngit tirc thoi mot mang gom n tiép diém ké tir tiép diém cho trong 1énh

- Trong STL:

SI: Tiép diémn  Dit trc thoi gid tri 16 gic 1 cho mdot mang n bit ké tir
bit cho trong 1énh .

RI: Tiép diémn  Dait tic thoi gia tri 16 gic 0 cho mot mang n bit ké tir
bit cho trong 1énh .

*Mach nhé R - S.
- Viing chira 1énh: vao Bit logic dé 1ay 1énh.

- Tac dung cua 1énh RS: Lénh c6 tic dung dong ( dat gia tri logic 1én 1)
néu chan S1 tich cuc va tin hiéu chan R khong tich cuc hodc ngét néu tin hiéu
chan R 1a tich cuc.

- Tac dung cua 1énh SR: Lénh c6 tac dung dong ( dat gia tri logic 1€n 1)
néu chan S1 tich cuc va tin hiéu chan R khong tich cuc hoac ngét néu tin hiéu
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chan R 1a tich cuc ¢ 1an tac dong dau tién. Sau lan dau tién, néu tin hi¢u dat vao
chén S 1a tich ctrc thi dau ra ludn ludén & murce logic 1.

2.2.2.Cac vidu

Dé bai: Viét chuong trinh diéu khién hai dong co hoat dong bang nut an
diéu khién dimg va md, cd dén bao trang thai lam viéc (RUN) va ngimg
(STOP) cuia hai dong co.

Budc 1: Phan tich yéu cau cong nghé.

- An M1— d6ng co 1 lam viéc, ddng thoi dén bao RUN sang bao ¢ dong
co dang lam viéc.

- An M2— d6ng co 2 1am viéc.

- An D— hai dong co ngimg lam viéc, dong thoi dén bao STOP sang bao
c6 dong co dang lam viéc.

Budc 2: Qui dinh dia chi vao/ra

Budc 3: Viét chuwong trinh diéu khién.

Budc 4: Mo phong, chay thu.

- Thao tac thir cac dau vao ( M1, M2, D) dé kiém tra trang thi ciia dau ra.
2.3.Timer

Céc 1énh Timer déu nam trong tap 1énh Timer hodc nhom khdi. Dudi day
la mot s6 1énh ti€u bicu.

2.3.1. On - Delay Timer (TON).
- Ving chira 1énh: vao Timer, lay 1énh TON

* Chure nang ciia TON 1a tao ra mot thoi gian tré cua tin hiéu ra so véi tin
hiéu cp cho TON.

Trong ngdén ngtr LAD:
Trong do:
IN: 14 cong vao nhan tin hiéu dang BOOL cho phép TON hoat dong

PT: 1a céng nhén gia tri tao thoi gian tré dit trudc cho TON, toan hang la:
IW, VW, QW, MW, SW, SMW, LW, AIW, T, C, *VD, *LD, Constant. Gia tri
dit phai 12 mot s6 nguyén duong, c6 gia trj max 1a 32.767.

???ms: 1a o phan giai cia TON
Txxx: 1 s6 hiéu cia TON
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Tuy theo s6 hiéu cia TON ta c¢6 bang phan bd do phan giai sau:

Lénh Do phan giai Gia tri cuc dai | Dia chi
I ms 32,767 s TO + T96

TON 10 ms 327,67 s T33 +T36,T97 ~ T100
100 ms 3276,7 s T37 +T63, T101 + T127

* Nguyén tic 1am viéc cia ro le thoi gian TON:

Khi cép tin hiéu vao cong IN, TON bat dau dém sé nguyén duong. Gi4 tri
dém duoc cua TON tang dan tir 0, dén khi >= gid tri dat & PT thi TON tac
dong, bit tiép diém thudng dong md ra va thudng mé dong lai. Néu cat tin hiéu
cap vao IN thi TON ngung dém, gia tri dém duoc bi reset vé 0, TON nging tac
dong. Néu cdp tin hiéu tro lai IN thi TON dém lai tir ddu. Néu duy tri tin hiéu
cap vao IN thi TON sé& dém dén gia tri cuc dai 1a 32767 tir dimg dém va giit gia
tri dém dugc 1a 32767, TON van tac dong.

2.3.2. Retentive On - Delay Timer (TONR).

Retentive On - Delay Timer (TONR) 1a bo thoi gian tré c6 nhé. Trong
ngodn ngit LAD, TONR dugc viét nhu sau:

Trong do:
IN: 14 cong vao nhan tin hiéu dang BOOL cho phép TONR hoat dong

PT: Ia cé)ng nhan gia tri tao thoi gian tré dat trude cho TONR, toan hang
la: IW, VW, QW, MW, SW, SMW, LW, AIW, T, C, *VD, *LD, Constant.

??7ms: 1a d phan giai cia TONR
Txxx: 12 s6 hiéu cia TONR

Pé tao thoi gian tré thi dau vao IN duoc kich, néu gia tri dém tirc thoi
bang hodc 16n hon gia tri dit trude PT thi bd TONR ¢6 gia tri 1. Chi co thé x6a
TONR bang 1énh R, con khi ddu vao IN duoc kich tir 1 vé 0 thi gia tri cua
TONR = 0 con gia tri dém tic thoi van doc gitr nguyén

2.3.3. OFF- Delay Timer (TOF).
- TOF 14 viét tat ciia OFF — delay — Timer

La bo tao thoi gian tré cat dau ra output voi thoi gian ¢d dinh sau khi dau
vao input = 0 ( off)

Khi input = 1 (ON ), ddu ra output = 1 ttc thi . Khi input = 0 thoi gian
bét ddu duoc dém va khi gia tri dém bang gia tri dat thi dau ra output =0
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Ky hi¢u trong LAD 1a :

T
M TOF

I PT 2 s

Trong do:
IN: 14 cong vao nhan tin hiéu dang BOOL cho phép TOF hoat dong

PT: 1 cong nhan gia tri tao thoi gian tré dat trude cho TOF, toan hang la:
IW, VW, QW, MW, SW, SMW, LW, AIW, T, C, *VD, *LD, Constant.

??7ms: 1a d phan giai cia TOF
Txxx: 1a sb hiéu caa TOF

Tuy theo s6 hiéu caa TOF ta c6 bang phan bd do phén giai sau:

Lénh D0 phan giai Gia tri cuc dai | Pia chi
1 ms 32,767 s TO + T96

TON 10 ms 327,67 s T33 +T36,T97 ~ T100
100 ms 3276,7 s T37 +T63, T101 ~ T127

2.3.4. Bai tap ing dung Timer.

Trong san xuat cong nghi€p, co rat nhiéu cac co cau may moc trong mot
hé thong hodc cac thiét b1 khac nhau trong mot may san xuat can hoat dong
tuan tu theo thoi gian. Dudi day 1a mot s6 ing dung cu thé:

- bong co c6 cong suat 16n khi khoi dong & ché d§ sao/tam gidc, can
khong ché dé ché do sao lam vi¢c trude ché do tam giac trong mdt khoang thoi
gian.

- Trong may cat got kim loai, dong co bom dau thuong lam viéce trude
dong co chinh dé boi tron.

* BAI TAP UNG DUNG PIEU KHIEN BANG THOI GIAN TRE.
BAI TAP SO 1:

Yéu cau: Viét chuong trinh di€u khién hai dong co lam viéc tuan tu theo
thoi gian, c6 dén béo trang thai lam viéc cua hai dong co.

* Budc 1: Phan tich yéu cau cong nghé.
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- An M— dong co 1 lam viéc, dong thoi dén bao RUN séng bao co dong
co dang lam viéc.

- Sau thoi gian dat— dong co 2 lam viéc.

- An D— hai dong co ngimg lam viéc, dong thoi dén bao STOP sang bao
c6 dong co dang lam viéc.

Budc 2: Qui dinh dia chi vao/ra

O 0.0 MUT &K DIEU KHIEW DUNG

M 0.1 MUT &K DIEU KHIEM MO MAY

o Qoo DOMG C0 1

DC2 Q0 DOMG C0 2

DEM_BAD_STOP Q03 DEM BAD HAI DOWG CO KHOMNG HOAT DOMG
DEM_BAD_RUM Q0.4 DEM BAD HAI DOWG CO DANG HOAT DOMG

* Budc 3: Viét chuong trinh diéu khién

Network 1 DIEU KHIEW DONG CO 1 CHAY
D:10.0 K:10.1 T8 DC1:a00

| | | ;| ¢

A 1 1 /0 ¢ )
DC1:G0.0
|
1

Network 2 DAT THOI GIAN CHAY CHO DOMG CO 244 THOI Gl&N DUNG CHO Ca HAI DONG CO

DCT1:E0.0 T3
| |
1 I IN TOM
1004ET 100 ms
T3%
I TOM
5004FT 100 ms

MNetwork 3 DIEU KHIEM DOMG CO 2 CHAY
DC2E0A

— )

Metwork 4 DIEU KHIEM DEM BAD TRAMG THAI

DC2a0 DEM_BAD_™:00.3

I [unrl
1 | {HOT| )

Y

0C1:G0.0 DEM_BAO_~:00.4

—1 | )

Y
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2.4.Counter
2.4.1. B) dém Ién (Counter up).
* Vung chura I€nh: vao Counters.
* Céch khai bao:

- Chan CU: Khai b4o tin hiéu dém tién theo suon 1én. Dang dir licu
BOOL

- PV: Khai boa gia tri dat trude cho bo dém. Dang dir licu WORD. Gia tri
dit 12 s6 nguyén duong, ¢ gia tri max 1a 32.767.

- R: Khai bao tin hi€u x6a hay tin hiéu Reset bo dém. Dang dir li¢u
BOOL

- Cxxx: Khai bao dja chi cho b dém. Dang dir 1iéu WORD. bia chi cua
bd dém nam trong dai tir 0 dén 255.

* Nguyén 1y hoat dong: B6 dém 1én (CTU) 12 bo dém s6 suon 1én cia tin
hiéu logic dau vao (CU), tirc 1a dém sb 1an thay ddi trang thai logic tir 0 dén 1
cta tin hiéu. S6 suon xung dém duoc, duoc ghi vao thanh ghi 2 byte cua bd
dém, goi 1a thanh ghi C-word. Ctr mdi suon xung tin hiéu thi gia tri dém cua bo
dém Cxx tang 1. Gia tri ndy c6 thé ting dén gia tri cao nhat ctia no6. Bo dém chi
dimng lai néu gia trj dém dat dén +32767.

Noi dung cua C-word, got la gia tri dém tlrc thoi cta bd dém, ludn duoc
so sanh véi gia tri dat trude (gid tri té1 han) cia bod dém, duoc ky hi¢u la PV
(Preset value). Khi gia trj dém tirc thoi 16n hon hodc bang gia tri dat trude nay
thi bd dém bao ra ngoai bﬁng cach dat gia tri logic 1 vao mot bit dat biét cuia
no, dugc goi la C-bit. Truong hop gia tri dém tic thoi nho hon gia tri dat trude
thi gia tri logic 1a 0.

Bo dém s& duoc reset (0), néu ngd vao dit tai R cua né dugc dong manh
(bang 1) hodc khi 1énh R (reset) duoc thyc hién vdi C-bit. Khi bd dém duoc
reset, ca C-word va C-bit déu nhan gia tri 0.

Vung dia chi ctia bd dém duoc trong CPU 214 1a tir CO dén C47 va C80
dén C127.

Gi4 tri t61 han gidi han dém dat & ngd vao PV dua ra co thé 1a héng )
hodc co thé 1a tr nhu sau: VW, T, C, IW, MW, SMW, SW, AC, AIW,
Constant, *VD, *AC.
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2.4.2. Bo dém xudng (Counter down).

* Cach khai bao.

O
-CD CTD

Errrs 1)

- Khai béo tin hiéu dém Iui theo suon Ién tai chan CD. Dang dir li¢u
BOOL
- Khai béo gia tri dat trudc cho bod dém PV. Dang dir licu WORD. Gi4 tri
dat 1a s6 nguyén duong, ¢ gia tri max 1a 32.767.
- Cxxx: Khai bao dja chi cho b dém. Dang dir 1iéu WORD. bia chi cua
bd dém nam trong dai tir 0 dén 255.
- Khai bo tin hi¢éu dat hay tin hi¢u Set bd dém tai LD. Dang dir liéu
BOOL
* Nguyén 1y hoat dong: B6 dém xudng (CTD) sé& c6 gia tri dém bang gia
tri dat khi gip sudn xung 1én ¢ ngd vao LD. Bo dém s& dém Iui khi gip suon
1én cua xung vao cong dém lui, ky hiéu 1a CD trong LAD. Gia tri dém cua bo
dém giam 1 & mdi suon xung 1én & ngd vao CD. Gia tri ndy c6 thé giam dén
gia tri thép nhét ctia nd va bo dém chi dung lai néu gia tri dém dat dén +0..
Néu gia tri dém ttc thoi = 0, thi C-bit c¢6 gia tri bang 1. Con cic trudng
hop khac C-bit c¢6 gia tri bang 0.
Gia tri t6i han gi6i han dém dit & ngd vao PV dua ra co6 thé 13 hang sb
hodc c6 thé 1a tir nhu sau: VW , T, C, IW, MW, SMW, SW, AC, AIW,
Constant, *VD, *AC.

2.4.3. B6 dém 1én/ xudng (Counter up - down).

* Cach khai bao.

-cu CTuD

4co
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- Khai bao tin hiéu dém tién theo suon lén tai chan CU. Dang dit liéu
BOOL

- Khai bao tin hiéu dém Iui theo suon Ién tai chan CD. Dang dir li¢u
BOOL

- Khai béo gia tri dat trudc cho bo dém PV. Dang dir liéu WORD. Gi4 tri
dit 13 s6 nguyén duong, co gia tri max 1a 32.767.

- Cxxx: Khai bao dja chi cho b dém. Dang dir liéu WORD. Dia chi cua
bd dém nam trong dai tir 0 dén 255.

- Khai bao tin hi€u x6a hay tin hiéu Reset bd dém tai R. Dang dir liéu
BOOL

* Nguyén 1y hoat dong: B6 dém 1én/xudng (CTUD) dém lén khi gip
suon 1én cua xung vao cong dém 1én, ky hiéu 1a CU trong LAD. Gia tri dém
ctia bo dém ting 1 & mdi sudn xung 1én & ngd vao. Gid tri ndy c6 thé ting dén
gia tri cao nhét ctia n6. B dém chi dung lai néu gia tri dém dat dén +32767.
Bo dém CTUD dém xudng khi gip sudn 1én cia xung vao cong dém xudng, ky
hiéu 1a CD trong LAD. Gia tri ¢ém ctia bd dém giam di 1 & mdi sudn xung 1én
& ngd vao CD. B dém chi ding lai, néu gia tri dém dat dén -32767.

Néu gia tri dém tirc thoi >= gia tri dat trudc 6 ngd vao PV, thi C-bit c¢6
gia tri bang 1. Con cac truong hop khac C-bit ¢6 gia tri bang 0.

Giéng nhu bo dém CTU, bd dém CTUD cling co thé duoc dua vé trang
thai khoi phat ban dau bang 2 cach:

- Khi ngd vao R c6 gia tri logic bang 1

- Dung 1énh R (reset) dé reset C-bit bo dém.

Gia tri t61 han giéi han dém dat o ngd vao PV dua ra co thé 1a hﬁng )
hodc ¢ thé 1a tr nhu sau: VW |, T, C, IW, MW, SMW, SW, AC, AIW,
Constant, *VD, *AC.

2.4.4. Bai tap ing dung

BAI TAP SO 1:

Yéu cau: Viét chuong trinh diéu khién hai bang tai van chuyén hang hoa.

* Budc 1: Phan tich yéu cau cong nghé.

- An M— dong co 1 lam viéc, dong thoi dén bao RUN séng bao co dong
co dang lam viéc.

- Sau thoi gian dat— dong co 2 lam viéc.
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- Néu s6 san pham déng géi vao thung da du, hai bing tai tam ding, chd
1énh lam viéc tiép theo.

- Sau thoi gian dat trude, néu sd san pham dong goi van khong du, hai
bang tai cling tam dirng cho san pham.

- An D— hai dong co ngimg lam viéc, dong thoi dén bao STOP sang bao
c6 dong co dang lam viéc.

Budc 2: Qui dinh dia chi vao/ra

| Symbol | Address | Caomment

i 0.0 MUT AW DIEU EHIEM DUMNG

bt 10.1 MUT AM DIEU KHIEM MO AT

CBW 0.2 Cabd BIEW PHAT HIEM VAT WAQ HOP

(a] | G0.0 DOMG CO 1

DCz2 0.1 DOMG CO 2

DEM_BAD_STOP Qo3 DEM BAD HAI DOMG CO EHOMG HOAT DOMG
DEM_BAD_RUM 0.4 DEM BAO Hal DOMG CO DAMG HOAT DOMG

Budc 3: Viét chuong trinh diéu khién.

Network 1 DIEU KHIEM DOWG CO 1 CHAY
D00 H:10.1 Ta8 C1 DC1:Q00

— /| | | 1 /| 1 /| ¢ )
\_D{E‘I:QD}.DJ

Network 2 DAT THOI GlAM CHAY CHO DONG CO 2%A THOI GIAN DUNG CHO Ca Hal DONG CO

DC1:G0.0 137
| N TON

S04PT 100 ms|

T38

S004PT 100 ms|

Network 3 DIEU KHIEW DOWG CO 2

| T37 DE2:QD.)1
Metwork 4 DEM 50 54M PHAM DA VAD KHAY CHUA,
CBYIN2 c1
| | n | U TT0
D00
I e
4y

Metwark 5 DIEU KHIEN DEN BAO TRANG THAI
pC2001 DEN_BAD_~003
| {naT| {

DCT:Qo0 DEN_BAD_™00.4
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Budc 4: M6 phong, chay thu.
BAI TAP SO 2:

Dé bai: Viét chwong trinh diéu khién cac dong co khoi dong va dimg theo
trinh tu.

Budc 1. Phan tich quy trinh lam viéc
* Xac dinh yéu cau bai toan:

Lap trinh PLC diéu khién khoi dong truc tiép va dimg 3 dong co KPB 3
pha ro to 10ng soc theo dung tuan tu sau:

- An nut "khéi dong ", dong co 1D chay ngay, sau 5>’ dong co 2D chay,
sau 5°° ntra dong co 3D chay.

- An nat "dimg ", dong co 3D dimg ngay, sau 3°’ dong co 2D dimg, sau
3’ nita dong co 1D dung.

- Cac dong co dugc bao vé qua tai br?mg ro le nhiét, khi ¢6 1 dong co
qua tai ca 3 dong co cung dung.
- Céc nat 4n "dimg" dung tiép diém thuong dong, nut “ khoi dong” 1a
dung tiép diém thuong mo.
- Mach c6 nuat “ ding khan cap”. Khi 4n nat nay tt ca cac dong co dimg
cung luc.

Pé diédu khién cac dong co dung cong tic to K1, K2, K3. Pong — cit dién
va bao vé ngin mach ding Aptomat AT. Bao vé qua tai dung ro le nhiét RNI,
RN2, RN3.

* X4c dinh mbi quan h¢ logic cua tin hi¢u dau vao va dau ra
- Lya chon thiét bi diéu khién va chap hanh:

Nt 4n "khdi dong" M: thuong mé

Nt 4n "dimg" D1: thuong dong

Nt 4n "dirng khan cap" D: thuong dong

Tiép diém ro le nhiét RN: thuong dong

Cong tac to K1, K2, K3 diéu khién 3 dong co

Budc 2: Thiét ké mach diéu khién bang phan tir logic:
* Khai bao dia chi dau vao- dau ra:

- Dia chi dau vao:
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Tin hi¢u vao | bPiachi | Chuc nang

M 10.0 Nt 4n "khoi dong", thudng mé

D) 10.1 Nut "dung", thuong dong

D 10.2 Nut "dung khan cap", thuong dong

RN 10.3 Tiép diém thudng dong cua role nhiét dé
bao v¢ qua tai dong co

Dia chi dau ra:

Tin hiéu ra bia chi | Chtic nang

K1 Q0.0 Cudn day cua cong tic to K1
K2 Q0.1 Cudn day cta cong tic to K2
K3 Q0.2 Cudn day ctia cong tic to K3

* Budc 3: Viét chuong trinh diéu khién.

Trén co s& quy trinh lam viéc va dia chi vao/ra ta tién hanh viét chuong
trinh trén phan mém Step 7 Micro/win nhu sau:

Metwork 1 DAT THOI GIAN CHAY v DUNG THED TUAN TU
[
M D1 D AN M0
1 1 1 1 ']
— | (I 1 F (I {
MO0 137
— | ] TON
s04PT 100 ms
138
™ TON
1004pT 100 ms
133
™ ToF
a04PT 100 ms
140
™ TOF
soPT 100 ms

Network 2 DIEU KHIEM DOMG CO 1 CHAY TRUOC WA DUNG CUOI CUMG
[Metwark Camment

M T40 D RM K1

| | | | <

K1
] |
1 I
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MNetwork 3 DIEU KHIEN DOMG CO HAI CHAY THU Hal SAL KHI AN CHAY WA DUNG THU HAI SAL EHIAN DUNG

Network 4 DIEU FHIEN DONG CO 3 CHAY CUDI CUNG SaU KHI AN CHaY Wi DUNG DAL TIEN Sal KHI &N DUNG

L

Budc 4: M6 phong, chay thu.
BAI TAP SO 3:

Pé bai: Lap trinh PLC diéu khién dong co KPB 3 pha roto 16ng séc khoi
dong tryc tiép, quay hai chiéu c6 ham dirng.

BAI TAP SO 3:

Pé bai: Viét chuong trinh diéu khién bang tai dém san pham theo yéu cau
cong nghé.

Budc 1. Phan tich quy trinh lam viéc
* Xac dinh yéu cau bai toan:
Lap trinh PLC diéu khién mot hé thng bing tai dém san pham nhu sau:

- Bang tai 1 ¢6 1 cam bién: Khi c6 san pham chay qua cam bién phat tin
hiéu bang 1.

- Bang tai 2 ¢6 1 cam bién tuong tu bang tai 1

Yéu cau:

- An nat khoi dong biang tai 2 chay.

- Khi ¢6 du 12 san pham qua bang tai 1, sau 3°° bang tai 1 tam dirng, bang
tai 2 chay. Khi cam bién bang tai 2 phat hién c6 san pham, sau 3’’ bang tai 2
tam ding, bang tai 1 tiép tuc chay va bo dém bang tai 1 dém tir dau. Qua trinh
trén 1ap lai lién tuc.

- An nut dimg, ca hai bang tai cing ding.

- Céc bang tai duoc bao vé béng ro le nhiét, khi 1 bang tai qua tai c4 hai
bang tai déu phai dung.

Dé diéu khién cac bing tai ta dung cong tic to K. Bé dong cét dién va
bao vé ngan mach ta dung Aptomat AT.
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Bai 3
Cic phép toan sb ciia PLC

Muc tiéu:

Trinh bay dugc cac phép toan so sanh, cac phép toan so.
Lap trinh, két ndi, chay thir cic phép toan so sanh,phép toan sd, trong cac
bai toan thuc té.
Tich cuc, chu dong va sang tao trong hoc tap.
3.1. Chirc niing truyén dén
3.1.1. Truyén Byte, Word, DoubleWord

Bd nhé cua S7-200 dugc chia thanh 4 vung va6i 1 tu dién (hinh 2.3) co
nhiém vu duy tri dit liéu trong 1 khoang thoi gian nhat dinh khi mat ngudn. Bo
nhd cua S7-200 ¢6 tinh ndng dong cao doc va ghi dugc trong toan vung, loai
trir phan céc bit nhd dic biét duoc ky hiéu boi SM (special memory) chi ¢ thé
truy nhap dé doc.

—/_I\ EEPROM Mién nhd ngodi
T T
Chudng trinh - Chuong trinh > Chuodng trinh
T B B R
L.l:: Tham s6 > Tham s§ P Tham s&
Dit 1iéu > Dit li¢u > Dit liéu
N—
Ving dfi tugng
BG§ nhd trong v ngodi cda S7-200

Hinh 2.3: b nho trong va ngoai cua S7-200

Vung chuong trinh: 1a mién bd nhé duoc su dung dé luu gilt cac 1énh
chuong trinh. Viing nay thudc kiéu non-volatile doc/ghi duoc.

Viung tham s6: 12 mién luu gilr cac tham s6 nhu: tir khoa,dia chi tram...
Ciing giéng nhu ving chuong trinh, ving tham sd thudc kiéu non-volatile
doc/ghi duogc.

Vung dir li¢u: dugc st dung dé cét cac dit liéu cua chuong trinh bao gém
cac két qua cac phép tinh, hing sé duoc dinh nghia trong chuong trinh, bo dém
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truyén thong...Mot phan cua ving nhd nay (200 byte dau tién ddi véi CPU
212, 1K byte dau tién ddi véi CPU 214) thudc kiéu non-volatile doc/ ghi dugc.

Viung ddi tuong: Timer, b0 dém, bd dém tdc dd cao va céc ngd vao/ ra
tuong tu dugc dit trong ving nhé cubi cing. Ving nay khong thudc kiéu non-
volatile nhung doc/ghi duoc.

Hai vung nhé cudi co vy nghia quan trong trong vi¢c thyc hi¢n mot
chuong trinh, do vay duoc trinh bay cu thé nhu sau.

3.1.2. Truyén md viing nhé dir liéu

Vung dit liéu 1a mot mién nhé dong. N6 c6 thé dugc truy nhép theo timg
bit, ting byte, tung tir don (word) hodc theo tung tir kép va dugc st dung lam
mién luu trit dir liéu cho céc thuit toan, cac ham truyén thong, 14p bang, cac
ham dich chuyén, xoay vong thanh ghi, con tro dia chi. ..

Ghi cac dir liéu kiéu bang bi han ché rat nhiéu vi cac dit liéu kiéu bang
thuong chi duge sir dung cho nhitng muc dich nhat dinh.

Vung dir li¢u lai dugc chia ra thanh nhiing mién nhd nho véi cae cong
dung khéac nhau. Chung dugc ky hiéu bang cac chir cai ddu cia tén tiéng Anh,
dac trung cho cong dung ri€ng cua ching nhu sau:+ V: Variable memory

+ I Input image register
+ O: Output image register
+ M: Internal memory bits
+ SM: Special memory bits

Tat ca cac mién nay déu c6 thé truy nhap duoc theo timg bit, timg byte,
tung tir don (word-2byte) hoac tir kép (2word)

Hinh sau mo ta vung dir liéu cia CPU212 va CPU214 ( hinh 2.4)
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CFPU212

T 6 5 43 210

MiZn V {doc/ghi)

V0
V1023
Viang dfm ngd vac ()| I0.x(x=0:7)
{(docighi) :
I7.x(x=0:T)
Wing d€m ngé ra (Q)| QO.x(x=0+7)
(doc/ghi) H
Q7. x(x=0:T7)
Ving nhe néi (M) MO x(x=0:7)
(doc/ghi) H
M15.x(x=0:7)
Ving nhd dic bigt [SMO.x(x=0:7)
(SM) :
(chi doc) 2
SM29x(x=0+T)
Ving nhd dic bigét BM30x(x=0:T)
(doc/ghi) :
SMASx(x=0:7)

CPU214
76354353210

VO

-
-

V4095

I0.x(x=0+7)

-
-

17.x(x=0:7)

QO0.x(x=0:7)

-

Q'?,:Ex:ﬂ%"}')

MO.x(==0:7)

M31.x(x=0:7)

SMO.x(x=0:7)

-
-

SM29x(x=0+T)

SM30x(x=0:7)

*
-
*

SMa5x(x=0+7)

» Dia chi truy nhap dugc qui udc voi cong thirc:

Truy nhap theo bit: Tén mién (+)dia chi byte (+)® (+) chi sb bit. Vi du
V105.4 chi bit 4 ctia byte 150 thuéc mién V.

Truy nhép theo byte: Tén mién (+) B (+) dia chi cta byte trong mién. Vi
du: VB150 chi byte 150 thuoc mién V.

Truy nhép theo tir don: Tén mién (+) W (+) dia chi byte cao cua tir trong
mién. Vi du: VW150 chi tir don gdm 2 byte 150 va 151 thudc mién V, trong d6
byte 150 c6 vai trd 1a byte cao trong tir.

YW 150

15 14 13 12 11 10 9

& 7T a8 5 4 3 2 1 0

VB 150 (byte cac)

VE151 (byt= thip)

Truy nhap theo tir kép: Tén mién (+)D (+) dia chi byte cao cua tir trong
mién. Vi du: VD150 chi tir kép gdm 4 byte 150,151,152 va 153 thudc mién V,
trong d6 byte 150 ¢ vai trd 13 byte cao va byte 153 1a byte thap trong tir kép.

bit. &3

VD150

32 31

16 15

g 7

0

VE150 (byte cao) YVE151

VB152

VE153 (byte thip)
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Tat ca cac byte thudc ving dit liéu déu c6 thé truy nhap bang con tro. Con
tré dugc dinh nghia trong mién V hodc céac thanh ghi AC1, AC2, AC3. Mbi
con trd chi dia chi gdm 4 byte (tir kép). Quy udc sir dung con tré dé truy nhap
nhu sau:

& Dia chi byte:(cao) la toan hang iy dia chi ctia byte, tir, hodc tir kép.

Vidu: A Cl= & VBI150, thanh ghi AC1 chura dia chi byte 150 thudc
mién V

VD100= & VW150, tir kép VD100 chira dia chi byte cao (VB150) cua
tir don VW150.

AC2= & VD150, thanh ghi AC2 chtra dia chi byte cao (VB150) cua tu
kép VD150.

+ Con tro: 1a toan hang iy ndi dung cua byte, tir hodc tir kép ma con trd
dang chi vao.

+ Vi du nhu véi phép gan dia chi trén thi
+ AC1, lay noi dung cta byte VB150

+ VD100, 1y noi dung cuia tir don VW150
+ AC2, lay noi dung cta tir kép VD150.

Phép gén dia chi va sir dung con trdé nhu trén cling c6 tac dung vdi nhitng
thanh ghi 16 bit ctia Timer, bd dém thudc vung ddi tuong s€ dugc trinh bay
dudi day.

3.2. Chirc nang so sanh

* Ciing nhu cac phép toan so sanh sb hoc, trong PLC S7-200 ciing c6 tét
ca cac pheép so sanh sau: =, >, <, <, >, #

* Vung chura 1énh: vao Compare.

* Tac dung cua hé Iénh so sadnh: hé 1énh so sanh thuc hién so sanh céc )
dang Byte, Word, Interger, Double Word hoac Real. Néu két qua so sanh la
dung thi gia tri logic tra vé s& 1a 1, néu sai s& 1a 0. Trong STL két qua so sanh
duogc luu vao bit dau tién cia ngan xép. Céc toan hang trong mot phép so sanh
phai cung dang dit liéu.

* Gi6i thiéu 1énh mot s6 1énh so sanh Compare:

- Lénh so sanh bang vo1 s6 nguyén duong.
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Cach viét 1énh:
Toan hang: IW, QW, MW, SW, T, C, VW, LW, AC, ...
Kiéu dit liéu: s6 nguyén duong

Lénh tdc dong khi IN1=IN2.

Lénh so sanh khac:
IN1
—| ] |—
INZ
- Cac I¢énh so sanh v&i dir 1iéu kiéu Interger khac: véi cac 1€nh dudi day

chung ta sir dung hai s6 hang nl, n2 trong cac phép so sanh, trong d6 nl: 1a sd
hang trén-s hang bi so sanh, n2 1a sé hang dudi-sd hang duoc so sanh)

—

Tiép diém nay s& dong khi gia tri trong thanh
ghi nl bang gi tri trong thanh ghi n2.

Toén hang: nl, n2 14 | word.

— 1 —

T

Tiép diém nay s& dong khi gia tri trong thanh
ghi nl > hofic = gia tri trong thanh ghi n2.

Toén hang: nl, n2 14 | word.

S

— o —

ol

Tiép diém nay s& dong khi gia tri trong thanh
ghi nl < hofic = gia tri trong thanh ghi n2.

Toén hang: nl, n2 14 | word.

Tiép diém nay s& dong khi gia tri trong thanh
ghi nl khac gia tri trong thanh ghi n2.

Toan hang: nl, n2 1a | word.

Tiép diém nay s€ dong khi gia tri trong thanh
ghi nl 16n hon gia tri trong thanh ghi n2.

Todn hang: nl, n2 la | word.

Tiép diém nay s& dong khi gia tri trong thanh
ghi nl nhoé hon ga tri trong thanh ghi n2.

Toédn hang: nl, n2 1a | word.
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Lénh tac dong khi IN1#IN2.
3.2.1. Chitc ning dich chuyén
* Vung chura I€énh: Vao Move

* Co cac ham di chuyén dir liéu nhu sau: MOV-B, MOV-DB, MOV-W,
MOV-D, MOV-R. Céc 1€nh nay c6 tac dung dich chuyén hodc sao chép dir li¢u
trong IN chuyén vao OUT néu dau vao EN duoc kich hoat.

Toan hang cua I¢nh 1a: Byte, Word, Double Word hoac Real.

Gia tri dau vao c6 thé 1a cac 6 nhd (chira dir lidu bén trong) hodc 13 hing
s6. Pau ra OUT bét budc phai 1a cac 6 nhd véi kich thuée ding véi 1énh
chuyén va kiéu dit liéu cua dau vao IN. Bé hiéu hon vé cach sir dung cac ham
di chuyén dit liéu ta xét mot sé ham dudi day.

* Tac dung cia ham MOV-B: 1énh c6 tac dung lay gia trj trong IN va
chuyén vao OUT néu dau vao EN duoc kich hoat.

Toan hang cua lénh: ca IN, OUT déu 14 1Byte.
3.2.2. Chirc niing chuyén doi
* Vung chtra 1énh: Vao Converter.

* Heé lénh nay cho phép doi tir kién dir liéu nay sang kiéu dir liéu khac.
Chuing ta c6 thé st dung hé 1énh nay dé chuyén doi cac kiéu dit liéu khac nhau
khi can thuc hién cac phép toan hoc gitra cac loai dir li¢u khac nhau.

* Ham B_I: ham c6 tac dung 13y gié trj trong IN (1 byte) chuyén thanh 1
word va chtra ra OUT néu chan EN dugc kich hoat.

Toéan hang cuia ham:

Véi IN 1a:VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *AC, *VD,
*LD. Dit liéu kiéu BYTE.

Vi OUT 1a:VW, ITW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD,
*AC. Dit liéu kiéu INT.

- Pé hiéu hon vé cach st dung ham ta iy vi du nhu sau: viét chuong
trinh dwa dit liéu 255 vao ving nhd MW?2, dung 1énh chuyén doi.

3.3.Pong hd thoi gian thue
Céc budce st dung thoi gian thuc cia S7-200 nhu sau:
Budc 1: Bt thoi gian thuc cho CPU cua S7-200.

- Vao PLC — Time of Day Clock
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Budc 2: Bit thoi gian thyc ciia CPU vao chuong trinh va 14p trinh:
- Boc thoi gian thuc vao chuong trinh: vao Clock —Read RTC
Trong d6: EN — dau vao kich hoat.

T — Dir li¢u thoi gian doc dugc tir CPU vé chuong trinh, khai bao tuong
ung nhu bang sau:

g;fe W T b di lieu Noi dung

0 Nam (0-99) Dt li¢u ndm (gia tri BCD)

| Théang (1-12) Dt li¢u thang (gia tri BCD)

2 Ngay (1-31) Dt liéu ngay (gia tri BCD)

3 Gi0 (0-23) Dt li¢u gio (gia tri BCD)

4 Phut (0-59) Dt li¢u phut (gia tri BCD)

5 Giay (0-59) Dt li¢u giay (gia tri BCD)

6 00 Pua dit liéu vé 00

7 Ngay trong tuan (1-7) | D& liéu ngay trong tuan, mic dinh
Chu nhat =1 (gia tri BCD)

Dit liéu dau tién can doc thuong la dit liéu cua ndm ( trong vung nhd
MBO).

Céc dit liéu trén chuong trinh déu hiéu 1a sb Hex, vi thé khi sir dung vao
phép toan so sanh ta phai quy d6i ra sb thap phan.

BAI TAP SO 1.

Pé bai: Viét chuong trinh diéu khién dén tuong tmg véi dia chi Q0.0 sang
vao thoi gian thuce tir Sh-8h ngay 6/5/2012.

* Cac budc thuc hién:

- Viét chuong trinh so sanh dit liéu thoi gian:
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BN SIMATIC LAD

N Y O O T
Symbal | WarTwpe | DataType | Comment |
TEMP
TEMP
TEMP
TEMP
[ PROGRAM COMMENTS |
Metwork 1 MNetwark Titls
‘ Network Comment |
S0 READ_RTC
—] e e ——)
MBOAT
Metwork 2
MED MET MB2 ME3 MB3 Go.o
| ] _r| ] _r | | ..r | | | {
— == 1=8] 1=81 1> 18] ¢ )
18 B 5 b
Metwork 3
v I\ MaIn £ SBR_D A INT D F lLel

- Budce 2: bat thoi gian thye cho CPU

PLC Clock Operations

X

PLC Time & Daylight Savings
This dialog allows you to set the PLC date, time, and daplight savings option

Remote Address: 2 CPU 224 REL 01.22
PLC Date & Time

Set Date: | Sunday EEr  o0g 2z = Fead PC
Set Time: | B:21:39AM -3 Fead PLC

|

Lbf L
Lbf L

@ Click for Help and Support Set Cancel
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Bai 4
Lap diat mé hinh diéu khién bang PLC

Muc tiéu:

- Phan tich qui trinh cong nghé ciia mot sé mach may san xuat.
- Lap trinh duoc mot sb mach tmg dung thudng gip trong thuc té.

- Nap chuong trinh, van han,kiém tra mach hoat dong theo yéu cau ky
thuat

- Tich cuc, chu dong va sang tao trong hoc tap.
4.1. Giéi thiéu

Trong nhiéu tmg dung ctia PLC, phai noéi dén tmg dung PLC trong linh
vuc trong hé thdng san xuat cong nghiép, diéu khién robot, diéu khién qua
trinh, mang thu nhan dir liu, diéu khién trinh tu may phan loai, diéu khién
gidm sat.... Trong bai nay, ta s€ di sau vao nghién ctru cac ing dung PLC trong
diéu khién dong co nham phyc vu diéu khién céc thiét bi trong linh vuc san
xudt cong nghiép.

Pé diéu khién truyén dong dién cua thiét bi may moc nodi chung va may
cong cu trong cong nghiép noi riéng, ngudi ta dung rat nhiéu thiét bi va khi cu
dién khac nhau dé thuc hién cac nhiém vu khac nhau. Nho day dan dién ching
ta ndi lién cac bd phan lai v&i nhau dé tao nén mot dang so dd chung goi 1a so
d6 dién, nham dé thuc hién nhiing chirc nang theo mot yéu cau nhat dinh.

. 2

a1 Motor Starter \
(Acuator)

& &

" Input Start/Stop Pushbuttons
(Sensors)

Mach diéu khién dong co

> Pong co khong dong bo rotor long sdc
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DPong co khong dong bo 1a may dién xoay chiéu, lam viéc theo nguyén ly
cam tng dién tir, c6 tbc do cua rotor n khac voi tbe do tir trudng quay trong
may nl.

Cong tic to

Ro le nhiét

Ro le nhiét dung dé bao vé dong co va mach di¢n khoi bi qua tai, no
khong tac dong tirc thoi theo dong dién ma can phai c6 thoi gian dé phat nong.

Ro le nhiét lam viéc theo nguyén ly tadc dung nhiét cia dong dién, cAu tao
bén trong 1a phién kim loai kép: mot tAm c6 hé s gian nd bé va mot tim c6 hé
s6 gian nd 16n. Khi dét nong do dong dién I, c¢6 thé dung truc tiép cho dong
dién di qua, hodc day dién tré bao quanh
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Bo phan d6t nhiét 1 dau ndi tiép voi mach dién chinh cia thiét bi can bao
vé (tu dong cit dién). Khi dong dién chay trong mach dién ting 1én qua mirc
qui dinh (d6ng co bi qua tai) thi nhiét luong toa ra 1am cho phién kim loai kép
3 cong 1én phia trén (vé phia c6 hé sé gian nd bé). Nhé lyc kéo cua 10 xo 5, don
béy 4 s€ quay va md tiép diém 2 lam cho mach dién tu dong cat dién. Khi bd
phan dbt nong nguoi di, thanh kim loai kép hét cong , nhan nut 6 13 c6 thé dua
ro le nhiét vé vi tri cii, thi tiép diém 2 lai dong lai.

Nut nhan:

Co cac loai nat nhan sau:

+ Nt nhan thuong mé: khi tic dong tir trén xudng thi tiép diém dong lai
dan dién dé mdi mach dién. Khi bo tay ra nho 10 xo phan, tiép diém lai tré vé
vi trf ban dau hé mach.

+ Nut nhan thudng dong: khi tac dong tir trén xudng thi tiép diém mo ra
dé ho mach dién. Khi bo tay ra nhd 10 xo phan, tiép diém lai tré' vé vi tri ban
dau dong mach.

+ Nut nhan kép: 1a nat nhan két hop ca nat nhan thudng dong va thudng
mo 1én trén mot nut nhéan.

+ Ngoai ra con c¢6 nut nhan dimg khan cap c¢6 ciu tao giong nhu cac nut
nhan trén nhung c6 thém bo phan xoay, dung dé nhan ding khan khi c6 su cd.
Nt nhan nay ciing ¢ 1 tiép diém thuong dong va mot tiép diém thudong mé.

» Cong tic hanh trinh (Limit Switch)

Cong tic hanh trinh 12 mot loai khi cu dién, tic dong bang luc co hoc dé
dong mo céc tiép diém thudng dong hay thuong mo. Cong tic sé tac dong (ddi
trang thai dong, mo cua tiép diém) khi b phan ctia may di qua nhimg vi tri da
xéac dinh trong giéi han lam viéc ctia né (goi la cong tac hanh trinh), hay goi
chung 13 cong tic gii han.
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Limit Switch

COM —=—" NC hormally

cominian

]

| "we
)

'y
‘a

» Ro le thoi gian
Ro le thoi gian IC (IC Timer)

£

|

NO

normally
open

closed

]

hién nay duoc st dung rong rai vi c6 nhiéu

&

wu diém hon so véi kiéu co khi. Ro le thoi gian kiéu IC c6 kich thude nho gon,
v6i d6 chinh xac cao, d& diéu chinh va dai diéu chinh rong tir 0.05 gidy dén 24
gio tuy theo loai ro le thoi gian. IC Timer cling dung dugc cho ca dong dién

AC va DC.

-

SO PO NOIDAY

\

power —-
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ICTIMER

.
P =
0 a0
15 45
1 a0
)
1 G
2HVISA
S0Hz
ol)s

So @0 va hinh ding ciia Timer IC

/ SO PO NOIDAY \

Do
A
\ “— power — /

Xi lanh:
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4.2.Cach két noi day

4.2.1.Két ndi ngé vao:

+}W_?L VA A
00 OO0 DD

4.2.2.Két noi ngé ra

sesnacoe () ][] [] []

R RGN

L 0 .1 2 3

» két ndi bang mach ro le:

M oL 1
u-o—l
M oL
L2 "-.-l Lz Motor
I M oL T3
L3 | s
Stop Start g ‘GL
i a O
= =
Ma

Trong thi du nay dong co dugc khoi dong (M) dugc mic ndi tiép véi mot
nat nhin binh thudng hé NO (nut Start), nut nhan binh thudng doéng NC (Stop)

va cac tiép diém binh thuong déng rd-le qua tai (OL).

Khi nhéan Start thi c6 dong dién di qua mach 1am khai dong dong co, nd
lam déng cac tiép diém M va Ma tuong tng cua dong co. Khi nha Start thi
dong co van hoat dong do cac tiép diém M,Ma dong. Bong co sé& tiép tuc chay
cho dén khi nhan nut Stop hay khi c6 qua tai 1am mé céc tiép xGcOL.
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» Chuong trinh PLC:

Start (NO)

l - Network 1 _{_\.
—— 100 101 102 Q00 R e
Stop (NC) f \:I Mator

\ Starter
al o fip1 H L
oL | ’
—H— 10.2 o
nput CPU Qutput

Nut nhan Start (NO) duge ndi vao ngd vao thir nhat 10.0, nit nhan Stop
(NC) nbi vao ngd vao thr hai 10.1 va céc tiép diém ro le qua tai OL duogc ndi
vao ngd vao thir ba 10.2. Mot mach AND 3 ngd vao ndy tao nén mach diéu
khién trong Network 1. Bit trang thai 10.1 & muc logic 1 vi nut Stop 1a loai
NC; bit trang thai 10.2 & mirc logic 1 vi céc tiép diém OL dong. B diéu khién
dong co duoc ndi vao ngd ra Q0.0.

» Céch ndi day mach dong luc khéi dong tir don cho dong co:

» Cach ndi day mach dong luc dao chiéu dong co dung khai dong tir
kép:




4.3. Cac mo6 hinh va bai tap ing dung
4.3.1. Diéu khién van dién tir hai cudn day.

* Chon bang thuc hanh béng g0 (hodic ti dién), kich thudc 0,4m x 0,4m
dé v& so dd ga lap thiét bi theo ty 16 ctua khd gidy A4. Dua trén so dd nguyén 1y
vé& so d6 lap dit thiét bi twong Gng tir trén xudng dudi. Sau do, dya trén so do
ga lap thiét bi ding mdy ban vit, kim tudc no vit bat chit thiét bi vao bang
mach (bét cac thiét bi co kich thudce 16n va & gitra mach trudc, cac thiét bi xung
quanh bit sau).

Vay ta co thé bd tri cac thiét bi trén bang mach nhu sau:

(G GL

So do bo tri thiét bi trén bang mach thuc hanh.
* V& so do di day.
- V& phan di day dong luc (cac diy pha di song song, khong chong chéo
1én nhau, mau dam, cac pha chon cac mau khac nhau: pha A- do, pha B: vang,
pha C: xanh): vé& di day tir trén xubng dudi, tir trai qua phai

L ]
I I 1 p— Tir aptomat dén

AT

|O|O (o]
&) @] [&] X
=N
J_[K]:L% 0 0o 0
ol@l @l [Ee

1| 0O

o Kol Lo
&
[=1
=)
]
i
n 0
Q

So do di dday mach dong lyc.
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- V& phan di day mach diéu khién ( chon nét v& manh, c6 thé dung mot
hodc hai mau, han ché nhiéu duong di day, nén di day theo mot $6 duong dé
khi lap rap d& dang bo budc lai hodc di vao trong mang): v& tir phan ngudn t6i
cac thiét bi.

Vi bai trén ta tién hanh xéac dinh sd lugng va chung loai dau vao/ra va
quy dinh dia chi nhu sau:

- Pau vao: Nt 4n diéu khién chay ON —10.0 (thudng md)
Nt 4n diéu khién ding OFF-10.1 (thuong déng)
- Péu ra: Cudn day cong tic to K- QO.0.

Ta vé dugc so do nguyén 1y dau néi mach diéu khién nhu sau:

220VAC 0

20vE 0 N N
|
1M Qoo

oN
,-TL. 10,0

QOFF
—alo—

1 PLC
" §7-200

1L

So doé nguyén Iy dau néi tir PLC t6i thiét bi chdp hanh
Ta vé& so d6 di day mach diéu khién nhu sau:

Tir aptomat dén

A B C O

Ming, dng gen di day

[STETET ] [BTETRT8T8] oo o] Cciu dindir
000 00 e

Hinh 4.4.80 do di ddy mach diéu khién tir thiét bi dén phan néi véi PLC
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* Lap mach

* Kiém tra va ldp cac thiét bj vao bang mach

* Lap mach dong luc: dau ndi diy theo nguyén tic tir trén xudng dudi, tir
trai qua phai. Cu thé: Dung ddy don 1,5mm2 di day tir Aptomat > K > PC.

* V6i mach dicu khién:

- Dung day don hodc day bat ky do do dai giira cac phan can di day. Udn
day vudng goc tai cac diém gip khiic va giao nhau dé dam bao day di song
song, khong chong chéo.

* Kiém tra truc quan.

Cong tic to, nat an, cau chi... khong bi nghiéng, diy dong luc khong bi
chong chéo 1én nhau, cac dau cot khong bi hd, khong cé thiét bi va day dién
thira. .., cdm mach 1én lic khong c6 thiét bi va day dién bi bung ra.

+ Po thong mach theo so dd.
* Két ndi voi PLC va co cau chap hanh.

Khi két ndi PLC véi co cdu chdp hanh can phai dam bao rang chuong
trinh diéu khién viét bang phan mém S7-200 da duoc kiém tra va chay tht, sau
khi thir tic dong cac trudng hop gia dinh dat yéu cau thi méi tién hanh dau ndi
va van hanh. So d6 dau ndi tir PLC t6i c6 cau chap hanh nhu sau:

24 DVC 0

?;@;j L it Q0.0 [—
z=@| o 10.0 1L

o PLC
o0|o 1 57900

[ | CPU224
s ol AC/DC/PRY
@[ o

0—

o

2 0| =
> [o o] =
@ [0 o] o
o [o o] o

Sor do két noi tir PLC t6i co cau chdp hanh.
4.3.2. Piéu khién hé thong cung cip khi nén.

* Pong co quay hai chiéu dugc st dung rong rai trong cdc may cong
nghi¢p va dan dung. Viéc di€u khién cadc may san xuat ddo chi€éu quay hoac
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chuyén dong tinh tién theo hai chiéu thuc chét la diéu khién dao chiéu quay céc
dong co truyén dong cho cac co cdu cia may, nén can phai ndm virng cach diéu
khién dé c6 thé sir dung trong thyc té diéu khién. Lap trinh PLC giup diéu
khién dao chiéu quay dong co khong dong bo 3 pha dé dang va thuén tién.

Céc budc giai quyét bai toan:
* Budc 1: Phdn tich quy trinh lam viéc
- Xac dinh quy trinh lam vi€c cua phu tai:

Mach diéu khién dong co khong dong bd 3 pha quay hai chiéu c6 thé mod
ta quy trinh hoat dong nhu sau:

Néu 4n nat MT thi déng co M quay thuan hodc 4n nat MN dong co M
quay nguoc. An nat D dong co M dung. Pé diéu khién dong co M ta dung
cong tic to K va cap dién va bao vé ngan mach ta dung Aptomat TA.

Buwéc 2:. Thiét ké mach diéu khién bang phan tir logic
* Khai béo dia chi dau vao- du ra

- Pia chi dau vao:

Tin hiéu dau vao | Pia chi | Chirc ning

MT 10.0 NGt 4n mé may, thuong mo, déng co quay
thuan

MN 10.1 NGt 4n mé may, thuong md, dong co quay
nguoc

D 10.2 Nut dung dong co, thuong dong

RN 10.3 Tiép diém thuong déng cua role nhiét dé bao
v€ qua tai dong co

- Pia chi dau ra:

Tin hiéu ddura | Djachi | Chic ning
KT Q0.0 | Cudn day cta cong tac to KT
KN Q0.1 Cudn day cta cong tac to KN

* V€ so do thiét ké mach di€u khién:

Trén co s& Quy trinh lam viéc va dia chi vao/ra ta tién hanh viét chuong
trinh trén phan mém Step 7 Micro/win nhu sau:
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Metwork 1 Dieu khien dong co chay thuan
T o] bk RM KT
| | | | | | | | r
1 1 1 /1 1 { D
KT
| |
1 I
Metwork 2 Diew khien dong co chay nguoc
hihd o] MT RM KM
| | | | | | | | r
1 1 1 /1 1 { D
kM
| |
1 I

Sau khi viét chuwong trinh chung ta dung chuong trinh mé phong
SIMULINK S7 200 dé kiém tra cac chirc ning ctia mach theo gian db thoi gian
da co.

Buwdc 3: Két noi co ciu chdp hanh, nap chwong trinh chay co ciu
chdp hanh

* Két ndi co cau chap hanh

Pé diéu khién dau ra 13 cudn day cong tic to K, ta chon PLC loai
AC/DC/RLY c6: céc tin hiéu vao la +24VDC tng véi mic logic 1 va OVDC
g véi mue logic 0, cong ra ro le.

4.3.3. Piéu khién hé thong cung cip thuy luec.

Céc thiét bi van tai lién tuc dung dé van chuyén cac vat liéu thé hat, thé
cuc kich thuéc nhd, cac chi tiét & dang thanh phém va ban thanh phém, hoac
van chuyén hanh khach theo mot cung duong nhat dinh. Thiét bi vén tai lién
tuc gom: bang tai, bang chuyén....

Bang tai thuong dugc dung dé vat chuyén vat liéu thé bot min, hat hodc
kich thudc nho theo phuong ndm ngang hodc nghiéng véi goc nhé hon 30° vai
cac co cdu kéo da dang nhu bing vai, cao su...

*Bwoc 1: Phdn tich quy trinh lam viéc
* Xac dinh quy trinh 1am viéc cua phu tai .
+ An M, hé thdng chuan bi lam viéc.

+ Khi c6 san pham trén bang tai 1 dé cam bién CBI tac dong va c6 hop
dé cam bién CB3 tac dong thi bang tai 1 chay chuyén san pham vao hop.

+ Khi cam bién CB2 dém duoc 15 san pham (hdp day) thi bang tai 1
dimg, bang tai 2 chay dé dua hop ra ngoai. Néu dit hop méi vao vi tri thi bang
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tai 2 dimg, dong thoi néu co san pham qua CB1 thi biang tai 1 chay. Sau d6
hoat dong cua diy chuyén lip lai nhu trén.

- An nat ding, ca hai bang tai cing dung.

- Céc bing tai dugc bao vé bang ro le nhiét, khi 1 bang tai qua tai ca hai
bang tai déu phai dung.

Buwéc 2: Thiét ké mach diéu khién bing phan tir logic.

*Khai bao dia chi dau vao- dau ra:

- Dia chi dau vao:

Tin hiéu dau |Piachi | Chuc nang

Vao

M 10.0 Nt 4n "chay", thuong mo

D 10.1 Nut "dung", thuong dong

RN 10.4 Tiép diém thuong déng cua role nhiét dé bao vé
qua tai dong co

CBI1 10.2 Cam bién 1

CB2 10.3 Cam bién 2

CB3 10.4 Cam bién 3

- Dia chi dau ra:

Tin hidu daura | DPiachi | Chic nang

BT1 Q0.0 Cudn day ctia cong tic to diéu khién BT1

BT2 Q0.1 Cudn day ctia cong tic to diéu khién BT1

* V& so dd thiét ké mach diéu khién:

Trén co s& quy trinh lam viéc va dia chi vao/ra ta tién hanh viét chuong
trinh trén phan mém Step 7 Micro/win nhu sau:

63



Metwork 1 Dieu khien chay va dung he thong
o M e MO0

| | | | | = 2

Metwork 2 Dieu khien Bang tai 1
W00 CBE1 CB3 C1 BT1

[ I | | S
(I (I I |+ — )

Metwork 3 Dern sa san pharn tu CB2

MO0 CB2 C1
l |
| | | Sl 5]
M
l | - |
— | 1 P R
CE3 ALY,
||

Metwork 4 Dieu khien Bang tai 2
k0.0 1 BTZ2

— )

Sau khi viét chuong trinh chung ta diung chuong trinh mé phong
SIMULINK S7 200 dé kiém tra cac chirc ning ciia mach theo gian d6 thoi gian
da co.

* Buwgc 3: Két néi co ciu chdp hanh, nap chwong trinh chay co ciu
chdp hanh

- Két ndi co cau chap hanh

Pé diéu khién dau ra 1a cudn day cong tic to K, ta chon PLC loai
AC/DC/RLY c6: céc tin hiéu vao la +24VDC tng véi mic logic 1 va OVDC
g v&i muc logic 0, cong ra ro le.

4.3.4. Piéu khién hé thong thong gié.

Pong co khong dong bo 3 pha cong suat 16n khi khoi dong co thé gay ra
sut ap va lam giam chét luong ciia nguon dién. Phuong phap d6i ndi Y- A
thuong dugc sir dung dé giam dong khi khoi dong nham khic phuc nhugce diém
nay. Day 1a phuong phap don gian, chic chin va sir dung tin cdy. Chung ta nén
nam virng cach diéu khién dé co thé sir dung trong thuc té diéu khién. Lap trinh
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PLC gitip khoi dong d6i ndi Y- A dong co khong dong bo 3 pha dé dang va

thuan tién.

- Pia chi dau vao:

Céc budc giai quyét bai toan:
* Budc 1: Phdn tich quy trinh lam viéc
- Xac dinh quy trinh lam viéc ctia phu tai
Buwée 2: Thiét ké mach diéu khién bing phan tir logic.

* Khai bao dia chi dau vao- dau ra

Tin hiéu dau | Piachi | Chuc nang
vao
M 10.0 Nt 4n mo may, thuong mé, dong co quay
D 10.1 Nut dung dong co, thuong dong
RN 10.2 Tiép diém thuong dong cua role nhiét dé bao vé
qua tai dong co
Dia chi dau ra:
Tin hiéu ddura | Piachi | Chirc ning
K Q0.0 Cudn day cta cong tic to K
KY Q0.1 Cudn day ctia cong tic to KY
KA Q0.2 Cudn day ctia cong tic to KA

* V& so dd thiét ké mach diéu khién

Trén co s& Quy trinh lam viéc va dia chi vao/ra ta tién hanh viét chuong

trinh trén phan mém Step 7 Micro/win nhu sau:

Metwork 1 Dieu khien dong ca chuan bi khai dang
b D RM 4
| | | | | | r )
| | | | | | o,
k.
| |
| |
Metwork 2 Tao thai gian tre
k. Fith
| |
| [ IM TOM
204PT 100 mg
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Metwork 3 Dieu khien dong khoi dong o che do 'y
k. Rth kY
| | /| ¢ )
Hetwork 4 Diew khien dong khot dong wa lam viec o che do tam giac
Rth KA
| ¢ )

* M6 phéng chay thu:
“Buwdc 3: Két noi co ciu chip hanh, ngp chwong trinh chay co ciu

chép hanh

- Két ndi co cdu chap hanh: Bé diéu khién dau ra 1a cudn day cong tic to,
ta chon PLC loai AC/DC/RLY c6: cac tin hi€u vao 1a +24VDC ung vdi muc
logic 1 va 0VDC tng voi muc logic 0, cong ra ro le.

Bai tap thuc hanh

Lap trinh PLC diéu khién 2 ddong co khong ddng bo 3 pha theo yéu cau
sau: An nit M, dong co 1 chay ngay. Sau 5 gidy, dong co 2 khoi dong d6i ndi
Y- A véi thoi gian khoi dong 13 3 gidy. An nat D hai dong co cung dung.

4.3.5. Picu khién dong co thuin nghich

Pong co quay hai chiéu duoc st dung rong rdi trong cic may cong
nghiép va dan dung. Viéc diéu khién cic may san xuat dao chiéu quay hoic
chuyén dong tinh tién theo hai chiéu thuc chét 1a diéu khién dao chiéu quay céc
dong co truyén dong cho cac co cAu ctia may, nén can phai nam viing cach diéu
khién dé co thé sir dung trong thuc té diéu khién. Lap trinh PLC giup diéu
khién dao chiéu quay dong co khong dong bo 3 pha dé dang va thuén tién.

Céc budc giai quyét bai toan:

*Bwdc 1: Phdn tich quy trinh lam viéc

- Xéc dinh quy trinh lam vi¢c cua phu tai:

Mach diéu khién dong co khong dong bo 3 pha quay hai chiéu c6 thé mo
ta quy trinh hoat dong nhu sau:

Néu 4n nut MT thi dong co M quay thuan hodc 4n nat MN dong co M
quay nguoc. An nit D dong co M dung. Pé diéu khién dong co M ta dung
cong tic to K va cp dién va bao vé ngan mach ta dung Aptomat TA.

Budc 2:. Thiét ké mach diéu khién bang phan tir logic
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* Khai bao dia chi dau vao- dau ra

- Pia chi dau vao:

Tin hiéu | Dia Chtrc nang

dau vao | chi

MT 10.0 | Nat 4n mé may, thudng mé, déng co quay thuin

MN 10.1 | Nat 4n mé mdy, thudng mé, dong co quay nguoc

D [0.2 | Nut dung dong co, thuong dong

RN 10.3 | Tiép diém thuong dong cua role nhiét dé bao vé qua tai
dong co

- Pia chi dau ra:

Tin hiéu ddura |Piachi |Chuc ning
KT Q0.0 Cudn day cta cong tic to KT
KN Q0.1 Cudn day cuia cong tic to KN

* V€ so d6 thiét ké mach di€u khién:

Trén co s& Quy trinh lam viéc va dia chi vao/ra ta tién hanh viét chuong
trinh trén phan mém Step 7 Micro/win nhu sau:

Hetwork 1 Dieu khien dong co chay thuan
MT o] MM RN KT

[ [ [ ;] | ¢
1 1 1 /0 | — >

Network 2 Dieu khien dong co chay nguoc
M o] MT RM KM

[ [ [ 1 | o r
1 1 1 /0 | — )

Sau khi viét chuong trinh ching ta dung chwong trinh mé phong
SIMULINK S7 200 dé kiém tra cac chirc ning ctia mach theo gian d6 thoi gian
da co.

Buéc 3: Két néi co ciu chdp hanh, nap chwong trinh chay co ciu
chép hanh

* Két ndi co cau chap hanh

Pé diéu khién dau ra 1a cudn day cong tic to K, ta chon PLC loai
AC/DC/RLY c6: cac tin hi¢u vao 1a +24VDC ung véi mire logic 1 va 0VDC
g véi mie logic 0, cong ra ro le.
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