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LOT NOI AU

Cing vdi sy tién by cia khoa hoc va cong ngh, cic thiet bi dign - dign tF dupc ing
dung nqdy cing rpng rii vi mang lai higu qud cao trong h3u hét cic linh vuc kinh t2
k§ thudt cing nhu trong dor song x3 hoi.
Vin dé tr dong héa trong cong nghip d& gidm bot lao dpng chin tay va ndng cao
ndng sudt lao dpng, 12 mPt trong nhiing dé tii dupc cic ban sinh vién, cic thiy b &
nhiing truong ki thudt quan t3m va nghién citu nhidu nhdt Chink vi viy em dupc
Khoa v BS mén gido nhigm vu thue hign 48 tii: "MACH PLC VA CAM BIEN TRONG
BANG CHEUYEN" cho lugn vin t6t nghi2p cia minh.
Ndi dung t2p ludn vin n2y gom 4 chuong:
- Chuong I : 6161 THIEU VE PLC
- Chuong 11 : GIGT THIEU VE CAM BIEN
- Chuong I1I: UNG DUNG PLC VA CAM BIEN BE DIEU

KHIEN DAY CHUYEN DONG HOP
- Chuong IV: THI CONG MO HINH THI NGHIEM
Du r3t ¢0 g4ng khi thyc hign luZn vin nay, nhung chic chin khong tranh khéi nhing
thi€u sot, rat mong don nhin duge sy dong gop g ki€n tu qui thay ¢d va cic ban. Xin
chan thanh ¢dm on.
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| CHUONG T
6161 THIEU VE PLC

1.1. 80 LUGC VE LICH SU PHAT TRIEN :

Thigt bi didu khi€n 13p trinh dau tien (programmable controller) 43 dugc nhiing nha thigt k& cho ra
d5i ndm 1968 (Cong ty General Moto - M). Tuy nhién, h2 thdng nay con kha don gidn va cong
kenh, nqudi & dung g3p nhiu kh6 khin trong vige van hanh he thdng. Vi v3y cac nha thigt k&
ting budc cai ti€n he thong don gidn, gon nhe, &8 van hanh, nhung vide 1ap trinh cho hg thdng
con khé khin, do lic nay khong ¢o cac thigt bi 13p trinh ngoai vi hG trg cho cong viec 13p trinh.

D€ don gian hoéa viec 1Bp trinh, h2 thdng ditu khin 1p trinh ¢dm tay (programmable
controller handle) dau tien duge ra doi vao ndm 1969. Ditu nay d3 tao ra mdt sy phét trién thjt
sw cho ki thu3t diéu khi€n 13p trinh. Trong giai doan nay cic he thdng diéu khi€n Bp trinh (PLC)
chi don gién nhim thay the hg thong Relay va day ndi trong h2 thdng dieu khién ¢g dién. Qua qua
trinh vin hanh, cic nha thigt k& d3 ting budc tao ra duge mot tidu chufin mdi cho hg thdng, titu
chugn d6 14 :Dang 13p trinh ding gidn do hinh thang (The diagroom format). Trong nhiing nim dau
thap nien 1970, nhing he thdng PLC con ¢4 them khd ning van hanh vdi nhing thujt todn hd
trg (arithmetic), “v4n hanh vdi cac dir lieu cp nh3t” (data manipulation). Do sy phat trién cda loai
man hinh ding cho méay tinh (Cathode Ray Tube: CRT), rién vidc giao ti€p gitta nqudi dieu khién 4€
13p trinh cho hg thdng cang trd nén thuin tién hon.

Sy phat trién cda h2 thdng phan cing va phan mém ti ndm 1975cho d&n nay d3 1am cho he
thong PLC phat tri€n manh mé hon vdi cac chic ndng md rong: he thong ngd vao/ra ¢é thé ting
n d&n 8.000 cong vao/ra, dung lugng by nhé chuong trinh t4ng 1en hon 128.000 tir b9 nhd
(word of memory). Ngoai ra cic nha thigt k& con tao ra ki thuit ket ndi vi cac he thong PLC
riéng 18 thanh mdt he thdng PLC chung, tang khd ning cia tung he thdng rieng le. Toc o xd 1y
cda he thdng dugce cdi thign, chu ki quét (scan) nhanh hon lam cho hg thong PLC xd 1§ 8t vdi
nhitng chic ning phic tap s6 lugng cdng ra/vao 1on.

Trong tuong lai he thOng PLC khdng chi giao ti€p vdi cac he thOng khac thdng qua CIM
Computer Intergrated Manufacturing) d€ diéu khién cac h2 thdng: Robot, Cad/Cam.. ngoai ra cac
nha thi®t k& con dang x3y dung céc loai PLC véi cac chic ning dieu khién “thong minh”
(intelligence) con goi 1a cac sieu PLC (super PLCS) cho tuong lai.

1.2. CAU TRUC VA NGHIEN CUU HOAT DONG CUA MOT PLC.
[.2.1. C8u truc:

Mot h2 thang didu khi€n Ip trinh co ban phdi gom ¢6 hai phan: khdi x& 1§ trung
tam (CPU: Central Processing Unit : CPU) va he thdng giao ti€p vao/ra (1/0).
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Hinh 1.1 : So 46 khdi cda hg thong didu khién 13p trinh
Kh3i didu khign trung tam (CPU) gom ba phin: bb xi 1, k2 théng bo nhd va he
thdng nquon cung c3p. Hinh 1.2 md t4 ba phan cZu thanh mjt PLC.
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Hinh 1.2 : So 46 khdi tong quét cia CPU

1.2.2/. Hoat d0ng ciia mdt PLC.

Vé co ban hoat dong cda mdt PLC ciing kha don gidn. Dau tien, k2 thdng céc ¢dng vao/ra
(Input/Output) (con goi 1a cac Module xuft /nhap) dung d€ dua cac tin higu ti cac thi€t bi ngoai
vi vao CPU (nhu céc sensor, ¢dng tic, tin hidu t¥ dong co ..). Sau khi nhan dugc tin hitu & ngd vao
thi CPU <€ x& Iy va dua céc tin hidu diéu khi€n qua Module xu3t ra c4c thigt bi duge dieu khién.

Trong sudt qué trinh hoat dong, CPU doc hodc quét (scan) di lidu hodc trang thai cia thi€t bi
ngoai vi thdng qua ngd vao, sau @6 thyc hien cdc chuong trinh trong by nhé nhu sau: mjt by dem
chuong trinh <& nhit 12nh tit b9 nhé chuong trinh dua ra thanh ghi lenh @€ thi hanh. Chuong trinh
& dang STL (Statementlist - Dang [enh ligt k8) <& dugc dich ra ngdn ng may cat trong by nhd
chuong trinh. Sau khi thyc hign xong chuong trinh, CPU <€ géi hojc cap nhat (Update) tin higu tdi
cac thiét bi, dugc thue hign thong qua module xudt. Mot chu ky gom doc tin higu & ngé vao, thuc
hien chuong trinh va gdi ¢3p nhat tin higu & ngd ra dugc goi la mot chu ky quét (Scanning).

Trén day chi la md t4 hoat ddng don gidn cda mt PLC, v6i hoat ddng nay <@ gidp cho nqudi thigt
k& nim duge nquyen tic cia mot PLC. Nhim cy th€ hoa hoat dong cia mot PLC, so 40 hoat dong
cda mot PLC 1a mgt vong quét (Scan) nhu sau:

Read input
(Noic ngod vago)

Update

Ntk

Program execution
(Thoic hieiin chodng



Hinh 1.2 :Mjt vong quét cia PLC.

Thyc t€ khi PLC thuc hign chuong trinh (Program execution) PLC khi c3p nh3t tin higu ngd vao
(ON/OFF), c4c tin higu hign nay khong dugc truy xust tic thoi d€ dua ra (Update) & ngd ra ma
qué trinh c3p nhat tin hitu & ngd ra (ON/OFF) phéi theo hai bude: khi xi Ij thuc hign chuong
trinh, vi x& Iy & chuyén d3i cac budc logic tuong ¥ng & ngd ra trong “chuong trinh ndi” (43 dugce
1ap trinh), cac budc logic nay sé chuyén ddi ON/OFF. Tuy nhien lic nay cac tin higu § ngo ra “that”
(tie tin higu duge dua ra tai modul out) vaAn chua duge dua ra. Khi x& 1y k&t thuc chuong trinh x&
Iy, vige chuyén ddi cac muc logic (cia céc ti€p di€m) dd hoan thanh thi vige c3p nhat cac tin higu
8 ngd ra mdi thye sy tic dong Bn ngd ra d€ diéu khién cac thigt bi § ngd ra.

ThuGng viec thyc thi mdt vong quét x4y ra vi mot thoi gian rat ngdn, mt vong quét don (single
scan) ¢6 thoi gian thuc hign mot vong quét tr 1ms t6i 1 00ms. Vige thue hign mot chu ky quét
dai hay ngén con phu thude vao d9 dai cia chuong trinh va ¢d mic d9 giao ti€p gita PLC vdi cac
thigt bi ngoai vi (man hinh hién thi.). Vi x& Iy ¢6 th€ doc duge tin hidu & ngd vao chi khi nio tin
hieu nay tdc dong véi khodng thoi gian 16n hon mgt chu ky quét thi vi x& 1§ coi nhu khong ¢6 tin
higu nay. Tuy nhign trong thuc t€ sdn xuat, thudng cac he thdng chdp hanh “1a cac hg thdng co
khi rién ¢6 t3c 40 quét nhu trén ¢6 th€ dap ing duge cic chic ning cda day chuyén sdn xuit. D€
khdc phuc thoi gian quét dai, 4nh hubng d€n chu trinh ¢dn xuat cic nha thi€t k& con thiét k& he
thong PLC ¢3p nhat tic thoi, cic he thdng nay thuong duge 4p dung cho cac PLC 16n ¢4 8 lugng
1/0 nhiéu, truy cap va x& 1§ lugng thdng tin 1n.

[.3 . Phan loai PLC.

Dau tien 12 khd ning va gi4 tri cing nhu nhu c3u v@ he thong & giip nqudi st dung can nhing
loai PLC n30 ma ho ¢an. Nhu cu v& h2 thdng duge xem nhu 12 mdt nhu cAu wu tién nd gidp ngudi
s& dung bi€t ¢an loai PLC no va d4c trung cla ting loai d€ d€ dang lya chon.

Hinh 1.4 cho ta cac “bac thang” phan loai cac loai PLC va viec st dung PLC cho phu hop véi cac
he thong thuc t€ sdn xu3t. Trong hinh ndy ta ¢4 th€ nhan thdy nhing ving chong Bn nhau, §
nhitng ving nay nqudi st dung thudng phéi st dung cdc loai PLC d%c biet nhw: <8 lugng cong
vao/ra (I/0) ¢6 th€ st dung & vang ¢6 s6 [/0 thdp nhung lai ¢6 cac tinh ning d4c bigt cia cac
PLC & ving ¢6 <0 lugng [/0 cao (vi du: ngoai cac ¢ong vao ra tuong ty (Analog). Thudng nquoi st



dung cac loai PLC thudc ving chong 13n nh3m ting tinh ning cia PLC dong thoi lai gidm thifu &
lugng [/0 khong can thigt.

Céc nha thiét k& phan PLC ra thanh cac loai sau:

[.3.1.Loai 1 : Micro PLC (PLC sieu nhd).

Micro PLC thudng dugc ing dung trong cic diy chuyen sin xuft nhd, cac ing dung truc tiép
trong ting thigt bi don 12 (vi dy: didu khién bing ti nhé. Cic PLC nay thudng dugc 3p trinh bing
cac bo 13p trinh ¢Am tay, mdt vai micro PLC con ¢6 khé ning hoat ddng véi tin higu [/0 tuong tu
(analog) (vi du:vige didu khién nhigt 43). Céc tidu chufu cda mt Micro PLC nhu sau:

_ 32 ngo vao/ra.

_ St dung vi xu Iy & bit.

_ Thudng dung thay the rdle.

_ B9 nh¢ ¢6 dung lugng 1K.

_ Ngd vao/ra 1a tin higu <0.

_ €6 timers va counters.

_ Thudng dugc 13p trinh bing céc b [3p trinh cam tay,
[.3.2.Loai 2 : PLC ¢& nhé (Small PLC).

Small PLC thudng dugce ding trong viee ditu khin cac he thdng nhé (vi du : Diéu khién
dong co, day chuyen sdn xuit nhd), chic ndng cda cac PLC nay thudng duge gidi han trong vige
thue hign chudi cic mic logic, dieu khién thay the rale. Cac titu chufn cda mot small PLC nhu sau:

_C6 128 ngG vao/ra (1/0).

_ Dung vi xt 1§ & bit.

_ Thudng ding d€ thay the cac role.

_ Ding bg nhg 2K.

_ Lap trinh béng ngdn ngit dang hinh thang (ladder) hozc ligt k2.
_ €6 timers/counters/thanh ghi dich (shift registers).

_ Dbng hd thai gian thuc.

_ Thudng dugc 13p trinh bing by 13p trinh cam tay.



