LOI NOI PAU

Cung vé6i sy phat trién cta cac nganh k¥ thuat dién tir, cong nghé thong
tin, nganh ky thuat diéu khién, nganh ty dong hoa da va dang dat dugc nhiéu
tién bo méi. Ty dong hoa khong nhimg lam giam nhe stc lao dong cho con
ngudi ma con gop phan rat 1on trong viéc ning cao ning suit lao dong, cai
thién cht lugng san pham. Chinh vi thé ty dong hoa ngay cang khang dinh
dugc vi tri cling nhu vai trd cua minh trong cac nganh cong nghi¢p va dang
dugc pho bién rong rai trong cac hé théng cong nghiép trén thé gidi ndi chung
va ¢ Viét Nam noi riéng.

Khong chi dung lai & do, su phat trién cua tu dong hoa con dem lai
nhiéu tién ich phuc vu doi séng hang ngay cho con nguoi. Mot minh chimg rd
nét chinh 13 sy ra doi cua nhitng chiéc ctra ty dong véi nhiéu tién ich hon, da
ning hon. Bé phuc vu tét hon nita doi sbng con ngudi trong thoi diém xa hoi
ngay cang hién dai va phat trién hién nay, van ludn doi héi cai tién hon nita
cong nghé cung nhing tinh ning tién ich cho nhimg chiéc cira tw dong. Viéc
g dyng thanh cong cac thanh tyu cua 1y thuyét diéu khién ti uu, cong nghé
thong tin, cong nghé may tinh, cong ngh¢ dién dién tir va cac linh vuc khoa
hoc k¥ thuat khac trong nhitng nim ngan day di dan dén sy ra doi va phat
trién thiét bi diéu khién logic ¢ kha nang 1ap trinh ( PLC ). Ciing tir day da

tao ra mot cudc cach mang trong linh vuc ky thuat diéu khién.

Ngay nay ai ciing biét rd rang cong nghé PLC dong vai trd quan trong
trong nang lugng co va lam bd ndo cho cac by phan can tu dong hoa va co
gidi hoa. Do d6 diéu khién logic kha 1ap trinh ( PLC ) rat can thiét dbi véi cac
k¥ su co khi cling nhu cac ky su dién , dién tir, tor d6 gitup ho nam duoc pham
vi ung dung rong rdi va kién thic vé PLC ciing nhu cach sir dung thong

thuong.



Trong thoi gian lam d6 an tét nghiép, em duoc giao nhiém vu va
nghién ciru voi dé tai:
“Xay dung mé hinh diéu khién cira cuén tw déng ding PLC”

Pay 1a mot dé tai khong hoan toan 1 moi nhung nd rat phu hop véi
thuc t& san xuat hién nay, cang di sau nghién ctru cang thdy no hap dan va

thay duoc vai tro cia n6 trong viéc di€u khién tu dong.

Xac dinh rd nhi€ém vu cua minh em da c6 gang hét suc, tap trung tim
hiéu. Két qua thu dugc chua nhiéu do con bi han ché vé kién thirc, thoi gian
va kinh nghiém nhung né gitip em c6 thém kién thirc méi dé sau khi ra truong

¢ nén tang tiép can dugc voi cong nghé maoi.

Trong qua trinh lam d6 an do trinh o hi€u biét ciia em c6 han, nén no1
dung d6 an khong tranh khoi nhitng sai sot. Vi vady em rat mong dugc sy chi

bdo gop ¥ cua cac thay co6 cling nhu moi nguoi quan tdm dén van dé nay.

Em xin chan thanh cam on thdy Nguyén Poan Phong, ngudi da
trye tiép hudng dan tan tinh, giap d& chi bao cho em trong sudt qua trinh lam
d6 an tot nghiép. Nhan ddy em ciing xin cam on tat ca cac thay c6 da day dd
em trong sudt bén nim hoc vira qua, nho cdc thiy cd, em mdi co duoge kién

thirc nhu ngay hom nay.

Hai Phong, thang 7 nam 201 1.

Sinh vién thuc hién

Pham Thanh Cong.



CHUONG 1.
GIOI THIEU CHUNG VE CUA TU PONG

1.1. GIOI THIEU VE CUA TU PONG.

X4 hoi hién dai, nhu cau da dang va doi hoi vé sy tién nghi cia cudc
song khong ngimg duoc nang 1én, cac tao nha vin phong cao 6¢ hién dai tién
nghi ngay cang nhiéu viéc tng dung khoa hoc cong nghé vao qua trinh quan
Iy diéu hanh 1a rat can thiét cho viéc giam thiéu nhan sy tiét kiém thoi gian,

tién bac.

Ngay nay, ctra ty dong dang dan trd thanh khuynh hudng thiét ké cia
thoi dai méi béi cac wu diém vuot trdi ciia nd nhu kha nang st dung vo1 mat
do luu thong cao, tbc do dong mé nhanh va tinh an toan, tiét kiém dién tich.
Hién nay ctra tuy dong con vuon 1€n mdt tam cao mdi véi cac ky thuat hién
dai nhu kha nang van hanh bang diéu khién tir xa hay mat dién tir thong minh.
Cira tu dong 14 loai cira nguoi dung khong phai tac dong truc tiép 1én canh
clra ma cira van tu dong mo theo ¥ mudn ctia minh. V&i tinh ning nay, cira tu
dong mang lai nhimg thun loi 16n cho ngudi str dung nhu: Néu ngudi dung
ctra dang bé vac vat gi do thi cura tu dong khong chi tao cam gidc théa mai ma
thuc sy da giap nguoi dung hoan thanh cong viéc ma khong bi can trd. Su
dung citra ty dong s& giup ngudi dung d& tén thoi gian dé dong ma ctra. Cira
tu dong dem lai cam giac théa mai cho nguodi dung, loai boé hoan toan cam

giac ngai, kho chiu nhu khi dung ctra thuong.

Dac bi¢t ¢ nhitng noi cong cong, cong sO, cua tuy dong ngay cang phat
huy wu diém. D6 1a vi cira ty dong s& gitp cho luu thong qua ctra nhanh
chong dé dang, ciing nhu s& giam di nhimg va cham khi nhiéu nguoi sir dung
chung mot canh ctra. Thém vao do, hién nay hé théng may lanh dugc sir dung

kha rdng rai & nhiing noi cong sd, cong cong. Néu ta dung loai ctra binh



thuong thi phai dam bao cira ludn dong khi khoéng co ngudi qua lai dé tranh
that thoat hoi lanh ra ngoai gy lang phi. Thé nhung diéu nay trong thuc té lai
rat kho thuc hién vi ¥ thirc ciia mi ngudi & noi cong cong 1a khac nhau. Do
d6, ctra ty dong véi tinh chat 1a ludén dong khi khong c6 ngudi qua lai da dap

ung dugc tot yéu cau nay.

Chinh vi nhimg wu diém ndi bat cua cira ty dong ma ching ta cang phai
phat trién tng dung n6 rong rai hon, ddng thoi nghién ctiru dé cai tién va nang
cao chat lugng hoat dong cua ctra ty dong dé no ngay cang hién dai hon, ti¢n
ich hon. Pung trudc yéu cau do cac cong ty va cac hing san xuit di tao ra

nhirng bd ctra c6 tinh ty dong hoa cao dap g nhu cau di lai cia con nguoi.

1.2. CAC YEU CAU CUA MQT HE THONG CUA.

Trong céc cong trinh xay dung xua va nay thi ctra va cong 1a mot yéu
td khong thé thiéu. Su phat trién rat manh mé cua linh vuc kién trac, xay
dung, cling kéo theo sy phat trién da dang vé cac loai ctra va cong. Ching
duogc két hop lai véi nhau dé tao ra cac cong trinh mang tinh thim my rat cao
va thuan tién trong viéc st dung. Pac bi¢t 1a cac h¢ théng cua ty dong dang
ngay mot phat trién va duoc st dung rat rong rai, chung dugc lap dat mot
cach rat gon gang va tham my. D6i véi mot hé théng ctra ndi chung va hé
théng cira ty dong noi riéng thi phai ludn ludn dam bao vé cac yéu cau ky
thuat can thiét nhu: Tinh bao mat, tinh don gian, tinh thuan ti¢n, tinh tham my

va dac biét 1a tinh ty dong hoa...

1.2.1. Tinh bao mat

Khi thiét ké nha thiét ké s& ché tao theo don dat hang cta khach hang.
Khi khach hang dat loai ctia tu dong ma c6 yéu cau vé tinh bao mat, tinh bao
mat ¢ day thé hién & rat nhiéu yéu td, vi du nhu ctra chi ¢ chirc nang ngan
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cach gitta moi truong bén trong va moi truong bén ngoai, hay chi c¢6 chirc
nang bao vé can phong hé thong khoa co thuong... Con st dung hé thong cira
ma mang yéu td bao mat cao thi hé thong cira bang khoa sb s& dap tng tinh
ning nay, c6 nghia 13 ngudi ngoai s& khong thé mé dugc cira khi khi khong
biét dugc ma s cia cira va néu ngudi ngoai chi can bam sai ma sé 3 1an thi
1ap tirc s€ c6 hé théng c01 bao dong. Ctra chi dugc mé khi da nhan ding ma $6
da cai dat tu trudc. Hé théng cta tu dong c6 sur dung ma s6 co thé thay doi
duoc mi cai dit va co thé cai dat duge ma phu dé dam bao tinh an toan va bao

mat.

1.2.2. Tinh don gian

Mot trong nhimg tiéu chuan ma khi bat ¢ mot nha san xuat kinh doanh
nao ciing phai xem xét d6 1a tinh don gian ctia hé thong. Mot san pham duoc
dua ra thi truong va duoc thi trudng chap nhan phai dam bao rang nguoi tiéu
ding d& dang st dung. Chi mot vai hudng dan nho 1a ¢6 thé 1am cha duoc san

pham d6. Tinh don gian & day thé hién dé lap dit, d& van hanh, dé bao dudng.

Giéng nhu cac loai ctra hién dang duoc st dung trén thi truong nhu cilra
str dung tia hong ngoai, ctra dung diéu khién tir xa (remote control), ctra ding
thé tir (magnetic card) dé quét ma sb co trén card, cam bién an toan (sensor).
Vi vy, cac loai cira ké trén s& khong can dung khoa co dé khoa ma cac loai

hé thong ctra nay ching sir dung kho4 dién dé khoa.

1.2.3. Tinh thim m§

Khi x4 hoi ngay cang vin minh thi con nguoi doi hoi thAm my cang cao
do vay nhitng san phadm phuc vu con ngudi ciing can phai v6 ciing phong pht
va mang ning tinh my quan. Mot san pham duoc an khach duoc dua ra thi
treong thi cai dau tién danh vao y thirc con ngudi d6 13 hinh thirc bé ngoai cua

san pham do6. Con nguoi hién dai khong con mang ndng quan ni€m * an chac
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mac bén” ma cai dep lam cudc cia ching ta trd nén c6 y nghia hon. Véi tiéu

chi d6 hé théng ctra ndi chung ciing phai dap tmg thyc tién do.

Cura ty dong phu hgp vdi ctra sanh cua cac van phong, khach san, nha
bang, phong trung bay san phém, bi¢t thy... Ctra tu dong dugc van hanh nho

mo to dung dién thé thap tiét kiém dién ning, an toan khi van hanh.

1.2.4. Tinh thuén ti¢n

Hién nay trén thi trudng da co rat nhiéu nhimng san pham cira mang tinh
tu dong hoa duogc nhiéu nha san xuét cung cép, vi du nhu cong ty trach nhiém
hitu han co khi Pa Phuc. Véi cac thiét bi dang ngay mét ndi dia hoa véi gia
thanh ngay cang giam. Cac loai cira ndy hoat dong rat don gian ma khong can
nguoi st dung méat nhiéu thoi gian, vi du mudn mé& duoce cua thi nguoi su
dung chi can bdm dung mi s6 1a cta s& ty dong mé ra va khi vao trong nha
ri thi sau 5(s) thi cira s& tu dong dong lai. Khi cira dd dong tirc 1a chung da tu
dong khoa lai. Vi du ctra sir dung tia hong ngoai ¢ cac san bay qudc té hay céc
siéu thi... chiing ta chi can tién toi gan cira v6i mot khoang cach nhat dinh thi

ctra s€ tu dong mé ra va sau khi qua cua thi ctra sé ty dong dong lai.

1.2.5. Tinh tu dfng

Ctra c6 b microprocessor duoc thiét ké dua vao bo diéu khién 1ap trinh
tu dong cho ctra nhu: dd rdng cua cira, tbc do dong mé cua cua, tbe do giam
tdc khi dong cira hodic mé ctra gan hét déu duoc 1ap trinh va co thé diéu khién
dugc. Ché do dong ctra duoc thiét ké tu dong hoan toan, chinh vi vady cua
duogc dong md kip thoi va hoan toan ty dong.

Cung voi su phat trién khong ngimg cua cong nghé va tién bo vé khoa
hoc k¥ thuat, cac thiét bi vé cong va cira ciing timg budc duoc ap dung nhiing
tién bo cua khoa hoc dé giam thiéu stc nguoi va dua san pham dén ty dong
hoa hoan toan nho bg PLC, CNC... tu nhitng canh ctra thd so dugc van hanh
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va duoc khoa béng tay nay duogc lép dat mo to chay dién, diéu khién tur xa,
cam bién quang, dung thé tir & md cira tur dong va kiém soat nguoi qua lai.
Hién nay do nganh ty dong hoa cta chung ta dang ting budc duoc phat trién
nén phai nhap ngoai mot s6 thiét bi nhu PLC va CNC, nhung nhirng thiét bi
nay dang dugc ndi dia hoa dé phat trién chat lugng san phém, gidm gia thanh
san pham v&i muc dich 1 cung cdp cho nguoi st dung nhimg san pham cira
c6 chat luong cao, mau ma dep, c6 nhidu tinh nang hién dai, tu dong nhung

an toan, bao vé chéng dot nhap nhung lai dé kiém soat khi khan cép.

1.3. MOQT SO HE THONG CUA TU PONG.

Hién nay co nhiéu loai cta tu dong : cua kéo,ctra déy, ctra cudn, clra
truot....

Nhung ching thudng duoc san xuit ¢ nudc ngoai ban tai viét nam voi

gia thanh kha cao. Vi thé chiing khong duoc st dung rong rai.



1.3.1. Cira trugt

=

>

=

=

Hinh 1.1: Cira truot 04 canh

Hinh 1.2: Ctra trugt 02 canh
Loai ctura nay c6 dac diém 1a c6 mot ranh truot cb dinh cho phép canh cura c6
thé truot qua trugt lai. Loai cuia nay thuong dugc s dung trong nha hang,

khach san, san bay hay nha ga, co quan, trung tam thuong mai...



Loai cura nay c6 uu diém la két cau kha nhe nhang, tao ra mdt cam giac
thoang dat va thoéa mai va lich sy rat thich hop voi nhiing noi cong cong, co

quan...

1.3.2. Cira xoay

Hinh 1.3: Cua tu dong truot xoay

bo6 1a hé théng cua duoc lép dat tai cac nha hang, vién bdo tang, céc
nha chd ¢ cac san bay, ngan hang... Hé thong cira nay hoat dong chi theo mot
chiéu nhat dinh, c6 nghia 1a khi ta nhin cira c6 hai canh nhung thuc chat 1a
mot canh dugc ghép lai va n6 quay quanh mot truc ¢ dinh. Hé théng cua nay

chi c6 mot duong ra ri€ng va mot dudong vao riéng, khong céd chiéu nguoc lai.



Hinh 1.4: Cira xoay dang vom cong

Uu diém nbi bat cta hé thdng ctra ndy 13 thudn tién trong viéc van hanh
va dé dang kiém soat ngudi vao ra nhd ¢6 co cau co khi cta hai truc d, vi du
trong mot ngay cira quay bao nhiéu vong thi ciing chinh 13 sb nguoi vao ra
trong ngay d6. Nhung n6 c6 nhugc diém 13 ton dién tich dat sir dung. Nén hé

thdng cira nay chi 1ap dat thich hop & nhing noi cong cong.
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1.3.3. Cira cudn

Hinh 1.5: Cira cudn

Loai ctra nay c6 uu diém 1a gon nhe tién dung va dé sir dung. Hé théng
ctra nay duoc lap dit & cic cira hang, cac garage 6 to... cira cudn nan ton son
tinh dién, nan nhom inox, cira cudn ludi inox dugc lép dit mo to diéu khién
tryc tiép bang cong tic. Pong co duoc dit thang véi truc cudn cia cira va lai
tryc cudn. Khi ta 4n nit on thi dong co s& quay theo chiéu mé va cudn cira lai.

Khi ta mudn déng nut off dong co s& quay theo chiéu dong.

Tinh wu viét ciia hé thong ctra nay 1 tiét kiém tdi da dién tich str dung.
Hién nay cac hé théng cira sir dung dong co dién c6 cong suat tuwong ddi 16m

rat thuan tién trong viéc sir dung nhung c6 nhugc diém la khi mat dién thi van
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hanh rat kho. Nhung c6 nhuoc diém 1a ctra khong chic chian va dé bi hong

hon cac loai ctra khac.

1.3.4. Cira kéo

Hinh 1.6: Ctra kéo

Loai ctra nay con kha la & nudce ta, voi két cau don gidn mot dong co
duoc gan cd dinh véi tran nha. Cira duge ddng co kéo bang mot doan diy. Uu
diém cua loai nay la don gidn nhung hi¢u qua, céanh ctra chac. Co6 1€ nhugc

diém cua loai ctra nay la dong co gan vai tran nha vi vy can phai gan du chac
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dé chiu duoc strc ndng cua cura. Vi vay trong thuc t€ nguoi ta it st dung loai
cua kéo nay do nhugc diém la phai gan du chac dé chiu strc ndng néu khong

s€ rat nguy hiém cho nguoi st dung.

1.4. CAC LOAI CUA CUON HIEN NAY.

1.4.1. Cira cudn truyén thong

ARLR.
DTS WENrEysS W

Hinh 1.7: Ctra cuén truyén thong.

Hau hét 1a c4c loai ctra cudn 14 hoic cira cubn ludi song ngang hoac
méc véng. Céc loai cira cudn truyén théng duoc san xuat bang kim loai nhu
sat hop kim, inox, mot s it bang nhom. ... Ngudi st dung phai kéo bang tay
mdi khi mudn déng/mé cira cudn loai ndy, nén s& khong tranh khoi phién toai
mai khi ctra bi ket do hién twong “néng nd Vi nhiét”. Bén canh d6, am thanh
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phat ra khi kéo ctra rat on 30. Gié ctra dao dong trong khoang 200.000d/m2 va
chi c6 mot s it cac co so lap rap tha cong (thuong 1a cac co s¢ ki nghé sat)
va cac cong ty phan phdi ton Pai Loan con cung cip. Ctra cudn ludi thuong
Iip rép & cira ra vao chinh, mot s it cira cudn dang 14 thi thiét ké cho cua so,

cua nho...

1.4.2. Cira cudn trong sudt

Hinh 1.8: Ctra cuén trong sudt.

Cira cudn trong sudt (polycarbonate): Than ctra duoc ciu tao bang cac
thanh nan lam tir hop kim nhém va cac tam trong sudt co do day khoang
3mm, ¢6 hé théng 10-xo tro luc dam bao vé do dan hoi, thuong duoc 1ap rép
tai nhitng ctra hang, siéu thi mang tinh trung bay. Mit tiép dat cua cira gom
thanh day va ray huéng dan 1am bing nhém dugc a-ndt hoa dé chdng an mon
va tray xudc cling voi hé théng mé-to nhoé gon va cd kha niang ty doi chiéu.
Téc do6 mé cira nhanh, dé van hanh, cé thé mo bang tay nhe nhang khi bi mét

dién. Cura con cd ché do hen gio tu dong mo cua.
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1.4.3. Cira cuén tam lién
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Hinh 1.9: Cta cudn tAm lién

Ctra cudn tam lién: La dong san pham tiéu chuan véi than cira lam bang thép
hop kim ma nhdm va kém, bé mit dugc son tinh dién tao kha ning chdng n
mon. Hé théng 16 xo ¢6 hd tro viéc mé,dong cua bang tay. Hon nita, 16 cudn

kiéu G, tirc 13 than 16 dugc can song dé tao do cing cho 16 cudn.

Hé thdng diéu khién cua ctra c6 kha ning két ndi véi thiét bi bao dong,
dén chiéu sang, cai dat mat khau dong,mé cira...Dong ctra ndy cd toc do mo
ctra twong ddi nhanh (15-20cm/gidy), van hanh ém i, than thién véi mai
truong do khdng st dung dau mé boi tron bén cac dudng ray. Cua c6 ché do
chdng do tan s6 mg ctra va cd tinh tham my cao. Cac thuong hiéu ColLobond,
Apex, TM, Euro Window chao hang véi gia 670.000 — 890.000d/m2.
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1.4.4. Cira cudn khe thoang

Hinh 1.10: Ctra cudn khe thoang.

Ctra cudn khe thoang: Mang dam phong céch chau Au vai than ctra lam
bang nhém hop kim cang va chiu va dap, co thé Iap rap cho hau hét céac loai
ctra. Kiéu 15 thoang hinh 6-van va duoc thiét ké véi kich thudc thich hop dam
bao tinh an toan tdi da cho than ctra. Buli d& than cua kiéu chir G bang nhua
PA duoc thiét ké c6 vanh 1dm dé d& thanh nan cira & trén cling gidp cho 16

ctra khi van hanh 6m chit vao nhau thanh mot cudn tron déng nhat.

Dic biét, cira giam va triét tiéu 90% tiéng on phat ra khi van hanh so
véi kiéu chir O truyén théng. Thiét bj cam tng chéng x6 cira ¢6 tinh an toan
va do nhay cao. Bén canh d6 1a hé théng md-to st dung dién 1 chiéu 24 volt
an toan cho ngudi str dung. Cac hang san suat Decker, Fenesta cung cap tron
bo vaéi gia tir 1.200.000 - 2.300.000d/m2.
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CHUONG 2.
CAC PHUONG PHAP PIEU KHIEN CUA CUON VA
CAC PHAN TU DUNG TRONG MO HINH

2.1. CAC PHUONG PHAP PIEU KHIEN CUA CUON

2.1.1. Phwong phap dung role - cong tic to

Hé théng bao gém nut 4n start, stop, ro le trung gian, cong tac hanh

trinh, dong co di¢n mot chicu.

Dy S.io.p

R1i—  Start Ri— €It Ro Ry
1t g g
L CT - Cl2
R1 Rt R>

R2 i
=

Hinh 2.1: Mach diéu khién dung ro le.
Nguyén 1y hoat dong:

Khi nguo1 mudn moé cua dé di vao thi nhan Start, mach cap di¢n cho
cudn hut role R; tac dong dén cac tiép diém cuia R; dong lai cap dién cho
dong co mot chiéu cudn ctra cuon Ién. Khi ctra cuon di 1€n trén gdp cong tac

hanh trinh CT; thi ngat dién cudn hut R, dung cp dién cho dong co, cira

18



dirng lai & trén, dong thoi cling cip dién cho role thoi gian Ry hoat dong dém
thoi gian. Sau mot khoang thoi gian duoc dit trude thi tiép diém dong cham
cua role thoi gian cép dién cho cho cudn hut role R, bt dau lai cép dién cho
dong co truyén dong cho cira di xudng, hét qua trinh di xudng gip cong tic
hanh trinh CT, thi dimg cp dién cho cudn hit R, dong co ding lai va ctra &

trang thai dong.

Nt Stop dé dimg khan cap khi ¢6 su ¢b trong qua trinh lam viéc.

R
@f | |

@ Rll |

Hinh 2.2: So 6 mach dao chiéu dong co.

Cudn hit Ry, dé bao vé chdng mét kich tir dong co, khi lam viéc binh
thuong thi cudn hit ludn déng. Tiép diém cia nd hit dam bao cap dién cho
mach phan tung dong co,khi mét kich tir cuon hat nha va cét dién phan tng

dong co dé bao vé dong co. Pién tro R, dé diéu chinh kich tir cta dong co.

2.1.2. Phuwong phap dung vi diéu khién

Thanh phan co ban cta bo diéu khién 13 mot vi diéu khién duoc nguoi
thiét ké 1ap trinh va d6 ghi vao bd nhd cua vi diéu khién, mdi khi thuc hién
lénh vi diéu khién sé& kién tra va khong ché céc thiét bi bén ngoai (Pong co,
cac cam bién, cac cong tic,...) khi kiém tra xong céc thiét bi d6 vi dicu khién

thuc hién theo 1énh d3 1ap trinh va dua ra cac quyét dinh diéu khién.
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Vi diéu khién nhan tin hiéu diéu khién tir cac thiét bi dau vao nhu: céc
cam bién, cong tic hanh trinh hay tin hiéu dwa vao tir ban phim. Pay 1a céac
thiét bi dua 1énh diéu khién vi vay yéu cau cho cac thiét bi ndy la phai dao bao
do tin cay cao dé co duoc 1énh diéu khién chinh xac.

Tin hiéu dau ra cua vi diéu khién dong vai tro 1a 1énh diéu khién cac dbi
tugng diéu khién.

Péi tuong diéu khién ¢ day 1a dong co truyén dong cho cira.

Co tin hiéu mai

Hinh 2.3: So d6 khéi cira tr dong dung Vi diéu khién

Pé ¢o6 thé phat hién ngudi ra vao ta s& sir dung 2 cam bién quang, chiing s&
gt tin hiéu 0’ vao chan ciia VDK khi c6 nguoi dén gan cira. Dé dé dang mé
phong ta str dung 2 button dé thay thé.

Stur dung mach cau dao chiéu dong co.
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Hinh 2.4: Mach déo chiéu dong co
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Hinh 2.5: Vi diéu khién AT89C51.

Mot cip tiép diém s& dugc diat tai vi tri ctra dong gan hét hanh trinh, khi
dong gan hét hanh trinh s& lam cho cip tiép diém nay dong lai gui tin hiéu vé
chan VDK, ta lap trinh dé dimg dong co khi nay.

Tuong tu nhu vay mot cap tiép diém khac s& duoc dit tai vi tri cira mo

gan hét hanh trinh, va ta s& 1ap trinh dé dimg dong co khi nay.
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Hinh 2.6: So d6 nguyén 1y mach diéuu khién dong co.

Khi c¢6 nguoi hodc xe dén gan, cam bién phat hi¢n va dua tin hiéu diéu

khién vé chan VDK ( nhu hinh v& 1a chan P2.0 va P2.1), mét trong 2 chan nay

s€ nhan gia tri ‘0’. Khi do ta xuat gid tri ‘1’ ra chan P3.0 va ‘0’ ra chan P3.1

dé kich mé Tranzitor Q1 va Q4 dua dong dén motor, va motor quay thi cua

dugc md. Motor quay cho dén khi cip tiép diém cudi hanh trinh dong lai, gui

tin hiéu vé VDK, va motor s& dimg ngay sau d6. Cira dugc mo hoan toan.

Sau khi cua dugc m¢d 20s, néu cam bién phat hién khong c6 nguoi thi cura

dugc dong vao. Trong qua trinh dong néu c6 nguoil dén gan cua s€ dugc mo

ra, qua trinh ldp lai nhu trén cho dén khi khong c6 ngudi thi ctra dong hoan

toan.
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2.1.3. Phwong phap dung PLC

Cira ty dong thyc hién theo mot chuwong trinh dinh sén, chuong trinh nay
do nguoi lap trinh thuc hién. Nguoi 1ap trinh rdi nap chuong trinh vao PLC.
B6 diéu khién 1am nhiém vu diéu khién hoat dong cua ctra. Thanh phﬁn co
ban clia by dicu khién 1a mot PLC, mdi khi thuc hién 1¢énh PLC s& kiém tra va
khdng ché cac thiét bi bén ngoai (Pong co, cac cam bién, cong tic...). Khi
kiém tra xong cac thiét bi ¢6 PLC diéu khién thyuc hién theo 1énh di 1ap trinh

va dua ra cac quyét dinh diéu khién.

PLC nhén tin hiéu diéu khién tir c4c thiét bi dau vao nhu céc cam bién,
cong tac hanh trinh hay tin hiéu dua vao tir ban phim. Day 14 cac thiét bi dua
lénh diéu khién vi vy yéu cau cho céc thiét bi nay 1a phai dam bao do tin cay
cao dé co duoc 1énh diéu khién chinh xac. Tin hiéu dau ra cia PLC déng vai
tro 1a 1énh diéu khién cac dbi tuong diéu khién.

Khi c6 nguotl hodac xe vao, cam bién S; s& nhan biét dugc tin hiéu va
chuyén dén PLC, PLC diéu khién mé cira. Khi cira md 1én phia trén clng sé
cham vao cong tic hanh trinh trén & bén trén, cong tic ndy tac dong dén PLC,
PLC s& diéu khién dimng mé cira. Khi xe hodc ngudi di vao, cam bién S; s&
tac dong, dua tin hi¢u vé PLC, PLC sé& diéu khién dong cura lai. Khi ctra dong
t6i da s& cham vao cong tac hanh trinh dudi & phia dudi, cong tic nay s& tac

dong dén PLC, PLC sé& diéu khién dimg déng cira.

Khi c6 nguoi hodc xe ra, cam bién S, s& nhan biét dugc tin hiéu va
chuyén dén PLC, PLC diéu khién m¢ cura. Khi ctra mé tdi da s& cham vao
cong tic hanh trinh phia trén cua cira, cong tic nay tac dong dén PLC, PLC s&
diéu khién dimg m& cira. Khi ngudi hodc xe da ra xong cam bién S, s& tac
dong, dua tin hi¢u vé PLC, PLC sé& diéu khién dong ctra lai. Khi cira dong tdi
da s& cham vao cong tic hanh trinh phia dudi ciia ctra, cong tic nay sé tac.
dong dén PLC, PLC sé& diéu khién ding dong cira.
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Tin Co

kigu PLCxirly | Timhiew cAu
dau tin hiéu diéu khién chép
vao hanh

Hinh 2.7: So d6 khéi ctia hé thdng cira tw dong dung PLC.
2.2.SO SANH CAC PHUONG PHAP DIEU KHIEN
2.2.1. Phwong phap dung Role - cong tac to
¢ Uudiém:
e Kinh té voi cac hé thong nho.
e Nhiéu bo phan da duoc chuan hoa.
e [t nhay cam véi nhiéu.
¢ Nhuoc diém:
e Tho kéch do c6 qua nhiéu dy dan va relay trén bang diéu khién.
e Thoi gian lap dit lau.
e Kho bao quan va stra chira.
e Kho theo ddi va kiém tra cac hé théng 16n, phirc tap.

Can bao quan thudng Xuyeén.

2.2.2. Phwong phap dung vi dié u khién
¢ Uudiém:
e Chi phi tuong d6i thap.

e Tiéu thy dién nang thép
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e Tiét kiém khong gian.

¢ Nhuoc diém:
e MGJi lan muén thay doi chuong trinh phai lap dit lai toan bo.
e Tén kha nhiéu thoi gian cho viéce thiét ké lap dit.
e Quy trinh 1ap trinh phirc tap.
e DO do bén va tin cay khong cao.

2.2.3. Phuwong phap dung PLC
¢ Uudiém:

e Nhimg day két ndi trong hé théng giam duoc 80% nén nhé gon

hon.
e (Cong suat tiéu thy it.
e Thoi gian lap dat nhanh hon.
e Tiét kiém khong gian.
e D@ dang thay doi chuong trinh.
e Bao tri va sira chita dé dang.
e D0 bén va tin cdy van hanh cao.
e Gia thanh cta hé thong giam khi sb tiép diém ting.
o Ung dung diéu khién trong pham vi rong.

e D@ lap trinh va c6 thé 1ap trinh trén may tinh thich hop cho viéc

thuc hién cac 1énh tuan tu ctia no.
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e Thich mg trong mdi trudng khic nghiét nhu méi trudong am wdt
nhu & nudc ta, méi truong cd nhi¢t do thay doi, dién ap dao

dong, tiéng On, oxi hoa.

e Chuén bi hoat dong nhanh.
e Chuén héa dugc phan cung diéu khién.

¢ Nhuoc diém:
e Giathanh cao.
Do nhiing 1y do trén PLC thé hién rd wu diém cta nd so vdi cac thiét bi
diéu khién théng thuong khac. PLC con c6 kha nang thém vao hay thay doi
cac lénh tuy theo yéu cau cong nghé. Khi d6 ta chi can thay doi chuong trinh

ctia nd, diéu nay noi 1én tinh nang diéu khién kha linh dong ctia PLC.

2.3. CAC PHAN TU DUNG TRONG MO HINH

2.3.1. Role

- Ro le 1a loai khi cu dién ty dong dong ngét mach dién diéu khién, tu
dong dong ngit cac tiép diém khi c6 ngudn tac dong tic 1a khi co dién thi cac
tiép diém ctia Role hoat dong, tiép diém thudng mé thi dong lai va tiép diém

thuong dong thi mé ra dung dé dao chiéu dong co.
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2.3.1.1. C4u tao cia Role

1. Than mach tur.

2. Nép mach tu. 6
5+
3. Lo xo nha. 2., - ﬁ[]
4. Cudn day. —
5. Tiép diém tinh. '\
1 4

6. Tiép diém dong.
Hinh 2.8: So dd ciu tao role.

Ro le gobm c6 3 co cau chinh:

+ Co cau thu: Ti€p nhan nhitng tin hiéu dau vao va bién d6i né thanh

nhiing dai lugng can thiét dé role hoat dong .

+ Co cAu trung gian: So sanh nhitng dai luong da duogc bién doi véi
mau rdi truyén tin hiéu dén co cau chap hanh .

+ Co cau chép hanh: Phat tin hiéu cho mach diéu khién.
2.3.1.2. Phan loai role

Role dugc phan loai theo cong dung va nguyén ly lam viéc.

+ Loai role co tiép diém tac dong 1én mach diéu khién bﬁng cach dong
ngat tiép diém.

+ Loai role khong tiép diém tac dong 1én mach diéu khién bang cach
thay doi dot ngdt nhitng tham s cia co cdu chap hanh mic trong mach diéu
khién.

+ Theo dic tinh tham s6 dau vao ta co thé chia ra role dong dién; role

dién ap; role cong suat; role tan so...
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Nhitng loai role nay co thé diéu chinh theo gia tri cuc dai hay cuc tiéu
hiéu sb céc tin hiéu hodc chiéu tin hiéu.
+ Theo phuong phap mic co cdu thu vao mach ta c6 thé chia ra loai

role:

- Role mach so cap: Mic truc tiép vao mach diéu khién.

- Ro le mach thir cAp: Mic gian tiép qua bién ap hay bién dong.

- Role trung gian: Lam vi¢c dudi tdc dong cua nhiing tin hi¢u tir cac
role khac, v6i nhiém vu khuyéch dai nhimng tin hiéu ndy va chia ra tac dong
1én nhiéu mach diéu khién khac nhau.

+ Theo muc dich str dung chia ra 3 nhom co ban:

- Role bao vé mang dién: Thuong 1 role mach nhi tht (tht cp). Céac
co cau thu va chip hanh cta chung thuong duoc thiét ké voi dong dién bé.

- Role diéu khién: Thuong 14 loai role mach so cap.

- Role tu dong va lién lac: C6 thé 13 role mach tha cap loai so cap,
ching lam nhi¢m vy ddm nhiém cac qua trinh ty dong va thong tin lién lac.
2.3.1.3. Nguyén ly hoat dong

Role hoat dong dua trén nguyén 1y dién tur. Khi c6 dong dién chay qua,
cudn day sé€ sinh ra lyc hut di¢n tu, hiut tadm kim loai mong vé phia 161 v&1 mot
luc, néu luc nay théng luc can cua 10 xo thi cac tiép diém thuong mo cua Role
s& dong lai 1am kin mach diéu khién. Khi dong dién trong cudn day giam hoic
khi ngat dién role thi lyc hut 16 xo s& thang lyc hat dién tir 1am cho cac tiép
diém tré vé vi tri ban dau.
2.3.1.4. Ung dung

Role dugc sur dung rat rong rai trong cac linh vuc ty dong diéu khién,

truyén dong dién, bao vé mang ludi dién, thong tin lién lac Role dugc coi la
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phﬁn tr co ban dé tao nén cac thiét bi hoat dong trén co so k¥ thuat s6 nhu:
May tinh, PLC, ty dong diéu khién thong minh, cac qua trinh san xuat, diéu

khién dién trong gia dinh .

Dai lugng can dé cho Role hoat dong duogc goi la dai luong tac dung.
Céc dai lugng tac dung dugc dat vao cac dau vao khac nhau cua Role, chung
c6 thé 1a mot hodc hai dai luong khac nhau. Role c6 dai luong tac dung la dai

lugng dién (dong di¢n, di¢n ap, cong suét ), dugc goi la Role di¢n.

Role trung gian dugc dung rit nhiéu trong cac hé théng bao vé dién,
trong cac hé thong dicu khién ty dong. Do c6 s6 lugng tiép diém 16n 4-6 tiép
diém, vira thuong dong vira thuong mé. Role trung gian duoc st dung khi
kha ning déng ngat cia tiép diém cta Role chinh khong di1, hodc chia tin hiéu
tir Role chinh dén nhiéu bd phan khac nhau ctia so d6 mach dién diéu khién.
Trong cac bang mach diéu khién dung linh kién dién tir , Role trung gian
thuong duge dung lam phan tir dau ra dé truyén tin hiéu cho cac bd phan
mach phia sau, déng thoi cac ly dién ap khac nhau giita phan diéu khién

thuong 1a dién 4p thap 1 chiéu( 5V, 10V, 12V, 24V) véi phan chap hanh

thuong 1a dién 4p 16n xoay chiéu (220V, 380V).

Lamp Terminal (+)

Gom 4 tiép diém T
2 thuong dong
2 ‘[hu‘(‘)’ng mé’ ~~ Lamp Terminal {-)
ote: Terminals NC2, NO2, and C2
are not provided on the SPDT
Cé dén béo contact type,

Hinh 2.9: Role trung gian

kiéu chan cam.
Nhiing yéu cau khi chon Role trung gian:

Cong sudt tiéu thy nho.
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Két cau sir dung don gian.
Cong suat ngat cua h¢ thong tiép diém la du lon.
Do bén co, @6 bén dién cua cdp ti€p diém.

S6 lugng cap tiép diém phu hop véi nhuu cau st dung.
2.3.2. Cam bién quang
Cam bién quang 13 cam bién hoat dong dua trén nguyén tic phat va thu
tin hiéu anh sang.
C6 2 dang cam bién quang:
e Cam bién quang dang thu va phat roi:

La cam bién gém hai bo phat va thu dugc tach roi ra riéng biét. Cac
thiét bi chuyén mach quang di¢n van hanh theo kiéu truyén phat, vat
thé can phat hién s& chan chum sang ( thudng 1 buc xa hong ngoai)

khong cho chung chiéu t6i thiét bi do.

Diode phat quan, .
phat quang 1\ |: |:> :| = Thiét bi do quang loc

Hinh 2.10: Cam bién quang thu phat roi.
e Cam bién quang dang thu va phat chung;

La cam bién gom hai phan phat va thu duoc gdp chung thanh mot khoi.
Céc thiét bi chuyén mach quang di¢n van hanh theo kiéu phan xa, vat

thé can phat hién s& phan chiéu chum anh sang 1én thiét bi do.
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Diode phét quang
 —

Thiét bi dé quang hoc e -

Hinh 2.11: Cam bién quang thu phat chung.

Trong ca hai loai trén, cuc phat xa thong thuong la Diode phat quang(LED).
Thiét bi do birc xa c6 thé 13 Transistor quang théng thuong 13 hai Transistor
dugc goi 13 cdp Darlington. Cdp Darlington 1am ting do nhay cua thiét bi.
Tuy theo mach duogc st dung dau ra co thé ché tao dé chuyén mach dén mirc
thap khi anh sang dén Transistor. Cac cam bién duoc cung cap dudi dang cac
hop cam nhan sy c6 mat cua cac vat thé & khoang céach ng.’fm, thuong nhé hon

Smm do61 voi cam bién hinh chir U.

D01 véi cac loai cam bién noi trén, anh sang dugce chuyén thanh su thay
doi dong dién, dién ap hoac dién trd d6 chinh 1a mdt dac trung mang ban chat

dién.
2.3.2.1. Vit liéu dé ché tao cam bién

Cam bién quang thuong duoc ché tao bang cac chat ban dan da tinh thé dong

nhat hodc don tinh thé, ban dan riéng hodc ban dan pha tap, vi du nhu:
+ Da tinh thé :CdS, CdSe, CdTe, PbS, PbSe, PbTe.

+ Pon tinh thé:Ge, Si tinh khiét hodc pha tap Au, Cu, Sb, In, Sbin, AsIn, PIn,
CdHgTe.

Vung pho lam viéc cua cac vat liéu nay khac nhau.
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2.3.2.2. Cac dac trung

+ Dién tro: gia tri dién tr& tdi Re0 phu thude vao dang hinh hoc, kich thudc,
nhiét do va ban chat 1i hoa cua vat liéu quang dan. Dién tré Rc cua cam bién
khi bi chiéu sang giam rat nhanh khi dd roi tang 1€n. Sy phu thude cua dién
tré vao thong luong anh sang khong tuyén tinh, tuy nhién co thé tuyén tinh

hoa bang cach st dung mot dién tré mac song song voi t€ bao quang dan.

+ Do nhay: d6 dan cia té bao quang dan 1a tong cta do dan trong toi va do
dan khi chiéu sang. Do nhay phé la ham cua nhiét do nguén sang: khi nhiét do

tang thi d6 nhay pho tang lén.

Ung dung cta té bao quang dan:

Té bao quang dan duoc tmg dung nhiu béi chung c6 ti 16 chuyén d6i tinh va
d6 nhay cao cho phép don gian héa trong viéc img dung. Nhuoc diém chinh

ctia té bao quang dan 1a:

+ Hoi dap phu thuéc mét cach khéng tuyén tinh vao thong luong.
+ Thoi gian hoi déap 16n.

+ Céc dic trung khong 6n dinh (gia hoa).

+ D§ nhay phu thudc vao nhiét do.

+ Mét s6 loai doi hoi phai lam ngudi.

Nguoi ta khéng dung té bao quang dan dé xac dinh chinh x4c thong luong.
Théng thudng ching duoc sir dung dé phan biét mire sang khac nhau (trang
thai toi- sang hodc xung anh sang). Thyc té thi té bao quang dan thudng tng

dung trong hai truong hop:
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+ Pé diéu khién role thi khi c6 théng luong anh sang chiéu 1én té bao quang
dan, dién tré cua né giam dang ké du dé cho dong dién I chay qua té bao.
Dong dién nay duoc sit dung truc tiép hodc théng qua khuéch dai dé dong mé

role.

+ Thu tin hiéu quang dung dé bién d6i xung quang thanh xun\g dién. Su ngjt
quing cua xung anh sang chiéu 1én té bao quang dan s& duoc phan anh trung
thuc qua xung dién cta mach do, ing dan dé do toc d6 quay cta dia hodc dém

vat.

E *ﬁé T b
OIS S

Hinh 2.12: Dung té bao quang dién diéu khién ro le.

a) Diéu khién truc tiép, b) Diéu khién qua tranzito khuéch dai

2.3.3. Pong co dién cho hé truyén dong

Khi d3 6 cac thong sb vé ctra va hé truyén dong thi ta phai di tinh chon
dong co. Hé thdng ctra tu dong hién nay chi yéu sir dung hai loai dong co:
loai thtr nhat 1a dong co dién mot chiéu va loai tht hai 13 dong co bude. Sau
day 1a mot s6 khai quat vé cdu tao va nguyén Iy hoat dong cua hai loai dong
co nay. Cau tao, nguyén 1y hoat dong va mo hinh hoat déng ctia dong co dién

mot chiéu.

Vé céu tao dong co di¢n mot chiéu c6 thé chia lam hai phﬁn co ban.
Phén tinh ( Phan cam hay stator ) gdm cuc tir chinh, cuc tir phu va vo may.
Cuyc tir chinh duge lam bang thép k¥ thuat dang thép khdi hodc tim, xung

quang c6 day quin cuc tir chinh goi 1a kich tir. N6 thuong duoc ndi véi ngudn
33



mét chiéu. Cyc tir phu dugc dat xen gitra cac tur chinh, xung quanh cyc tir phu
c¢6 day quan cyc tir phy. Day quéan cuc tir phu dau ndi tiép véi day quén rotor.
Vo6 may (Gong tir) ngoai nhiém vu thong thuong nhu cac vé may khac, vo
may dién mot chiéu con tham gia dan tir, vi vay no phai dugc 1am bang thép
dan tir.

Phan quay ( Phan tng hay rotor) gém 13i thép rotor, diy quin va cb gop. Loi
thép rotor dung dé dan tr, thuong dung nhimg tam thép ki thuat dién day
0.5mm phu cach dién mong & hai mit roi ép chit lai dé giam t6n hao do dong
dién xody gay lén. Trén 14 thép co dap ranh dé quan day. Day quén 1a phan
phat sinh ra suat dién dong va c6 dong dién chay qua. Dy quén phan tng
thuong 1am bang day dong c6 son cach dién. Co gop dung dé d6i chiéu dong
dién xoay chiéu thanh mot chiéu. Gom nhiéu phién dong ghép cach dién voi
nhau, bé mat ¢ gop duoc gia cong voi dd bong thich hop dé dam bao tiép

xuc tot gitta chodi than va cb gop khi quay.

Nguyén 1y hoat dong ctia dong co dién mot chiéu nhu sau:

_|_ P
< Oa >

Eu Rf
(D=

lR_kt
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Hinh 2.13: So d6 nguyén 1y dong co dién mot chiéu.
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Khi dong dong co, Rotor quay dén toc d6 n, dat dién ap Ui ndo d6 1én day
quan kich tir thi trong day quan kich tir c6 dong dién iy va do d6 mach kich
tir cia may s& c6 tir thong ¢, tiép d6 & trong mach phan tmg, trong day
quin phan tng s& c¢6 dong dién i chay qua twong tac v6i dong dién phan
tmg. Tang tir tr dong kich tir ( bang cach thay d6i Ry ) thi dién ap ¢ hai
dau dong co s& thay d6i theo qui luat:
Eqw = (1% + 42% )U4im
Khi dong ik con nho thi E; hoac U tang ti 1¢ thuan vdi ig nhung khi Uy
bat dau 16n thi tir thong ¢ trong 15i thép bit dau bdo hoa. Cudi cung khi
Ikt = Iktbh thi U = E; bdo hoa hoan toan.

C6 3 cach cip dién cho dong co mot chiéu tuy thudc cach cap dién cho cudn

day kich tir ma ta c6 cac tén goi nhu sau:

- Bong co dién mot chiéu kich tir doc lap.

- Bong co dién mot chiéu kich tur nbi tiép.

- Bong co dién mot chiéu kich tir hdn hop.

Cac hé truyén dong ro1 rac thuong dugc thuc hién nho dong co chan hanh dic

bi¢t goi l1a dong co budc.

Pong co budc thuc cht 13 mot dong co déng bo dung dé bién ddi tin
hiéu diéu khién dudi dang cac xung dién roi rac ké tiép nhau thanh céc
chuyén dong goc quay hodc cac chuyén dong cia rotor va c6 kha ning cd
dinh rotor vao cac vi tri can thiét.

Dong co bude lam viéc dugce 1a nho co6 bd chuyén mach dién tir dua cac
tin hiéu diéu khién vao stator theo mét thir tu va mot tan sb nhat dinh. Téng
s6 gdc quay cua rotor tuong tng véi mot 1an chuyén mach, ciing nhu chiéu
quay va téc do quay ciia rotor, phu thudc vao thir ty chuyén doi. Khi mot
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xung dién ap dat vao cudn day stator ( phan tmg) cua dong co budc thi rotor
(phan cam) cta dong co s& quay di mot goc nhat dinh, goc 4y 1a goc quay cua
dong co. Khi cac xung dién ap dat vao cac cudn day phan ung thay ddi lién
tuc thi rotor s& quay lién tuc. Nhung thuc chét chuyén dong d6 van 1a theo cac

budc ro1 rac.

V& ciu tao, dong co budc co thé coi 13 tong hop cua hai dong co: dong

co mot chiéu va dong co dong bd gidm tdc cong suat nho.

Trong khi dong co mdt chidu khéng tiép xtic cd rotor thuong 1a mot nam
cham vinh ctru (s6 ddi cuc 2p =2) va can c6 mot cam bién vi tri rotor (dé thuc
hién cac chirc nang tao tin hiéu diéu khién nham xac dinh thoi diém va thu ty
d6i chiéu) thi dong co budc co rotor dang cuc 10i gdm nhiéu banh ring cach
déu ciu thanh cdc nam cham N-S xen k& nhau d¢ tao ra sd cp cuc 2p 16n hon
va khong can ¢6 bd cam bién vi tri rotor. Nhd cam bién vi tri rotor, co thé
diéu khién dong mot chiéu va cac cudn day stator dé c6 tir truong quay lién

tuc do cac xung dién cap vao ro1 rac nén rotor quay theo cac budc.

Ciing gidng nhu dong co doéng b giam tdc cong sudt nho, dong co
budc ¢ cac bdi day tao thanh cic pha trén stator, dong thoi trén ca rotor va
stato déu co cac rang dé tao thanh cac cap cuc va cac nam cham di¢n. Nhung
dong co dong bd giam téc co cac cudn kich thich va can phai c6 dong dién
kich thich dé khoi dong, con dong co budc khong can yéu té nay. Mit khéc,
trén stator ctiia dong co dong b giam tdc ngoai cudn diy phu (dé kich thich)
thi cudén day chinh thuong 14 3 pha hoidc 2 pha dugc nudi bang ngudn xoay
chiéu tao ra tir trudng quay lién tuc véi van téc goc o. Vi vay sau khi hoan
thanh viéc khoi dong, rotor quay véi van toc ddng bo (nho hon van tdc cia tir
truong quay). Trong do stator ciia dong co budc chi c6 mot loai cudn day pha

va chung c6 vai trd nhu nhau.
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Theo mot phuong dién khac, ¢ thé coi dong co bude 1a link kién ( hay
dung cu) sd ( Digital Device) ma & d6 cac thong tin sé hoa da thiét lap s&
dugc chuyén thanh chuyén dong quay theo timg budc. Pong co bude sé& thuc
hién trung thanh cac 1énh da s hoa ma may tinh yéu cau.
Nguyén li hoat dong ctia dong co budc :

Khac véi dong co dong bod théng thuong, rotor cua dong co budc
khong c6 cudn diy khoi dong (1ong séc md may) ma nd duge khoi dong bang
phuong phap tan sd, rotor ciia dong co bude co thé duoc kich thich (rotor tich
cuc) hoac khong dugc kich thich (rotor thu dong ).

o F1

a} b} <}

Hinh 2.14: So d6 nguyén 1y dong co budc m pha vai 2 rotor 2 cuc va céc luc

dién tu khi diéu khién xung 1 cuec.

Mdi mét loai dong co déu c6 wu nhuoc diém riéng. Vi loai dong co
dién mot chiéu thi ¢6 vu diém 1a Myq rat 16n, gid thanh ré, dé kiém trén thi
truong, nhung c¢d nhuoc diém 1a Mysm 100, chuyén dong khéng ém, nén rat
khé diéu khién chinh xac. Con dong co budc thi ¢d vu diém him, dung rat
chinh x&c nhung rat dat tién, kho tim kiém trén thi truong. Do wu diém noi bat
ctia loai dong co nay nhu vdy nén né hay duoc st dung trong cdng nghiép ché

tao RObot hodic mot s6 hé truyén dong ddi hoi dd chinh xéc rat cao.
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Véi hé thong cira ma em thiét ké thi em sir dung loai dong co dién mét chiéu
véi cac thdng sb sau Ugy, = 24V, lym =2A, Py = 30W. Dya theo céc thdng sb
ctia dong co d6 dugc chon dé diéu khién toan bo hé thdng thi tiép theo phai

xay dung bd ngudn sao cho thich hop.
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CHUONG 3.
UNG DUNG PLC PIEU KHIEN CUA CUON
PONG MO TU PONG

3.1. SUPHAT TRIEN CUA TU PONG HOA VA PLC
3.1.1. Sw phat trién ciia TPH

Cung vai cong nghé thong tin thi TBH 1a mot nganh khoa hoc phét
trién cuc ky manh mé trong thoi gian gan day. TPH c6 mat & khip noi, moi
linh vyc cua doi séng. Trong cac nha may, xi nghiép, xuong san xuat do 1a
cac day chuyén san xuat tu dong. Hay trong cac co quan, cong sd, vin phong

nhu la thang may, ctra tu dong, cdc may soat hang tu dong...

Nhitng thanh tyu ma né dem lai cho nhan loai 1a khong thé ké hét. Tam
quan trong cia né khdng chi ddi véi nhitng nudc dang phat trién dang trong
quéa trinh céng nghiép hoa nhu nudc ta, ma con d6i véi ca nhitng nude tu ban

phat trién hang dau thé gioi nhu My, Nhat, Bc...

Vi vay viéc nghién ctu cac tng dung cua TBH ap dung trong qua trinh
phat trién ctua xa hoi 1a diéu tat yéu va can thiét déi véi sinh vién nganh TBH.
Viéc hoc hoi tim toi va séng tao nhiing tng dung ciia TDH s& gop phan khong
nhé vao sy phat trién nén cong nghiép nudc nha noi riéng va sy di 1én cua xa
hoi n6i chung. Mot xa hoi phat trién va van minh 13 mot xa hoi gan lién véi
TDH.

3.1.2. Su phat trién cia PLC

Trong rat nhiéu ung dung cia TPDH, ching ta khong thé néi dén cong
nghé PLC, 1a méot cong nghé 1ap trinh téi wu dung dé diéu khién cac chuong

trinh hoat dong tw dong. Cong nghé PLC két hop véi may vi tinh 1a nén méng
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viing chic cho nganh TDH phat trién. Trong canh tranh cdng nghiép thi hiéu
qua ctia nén san suat ndi chung 1 chia khéa cua thanh cong. Hiéu qua caa nén

san suat bao trum nhiing linh vuc rat rong nhu:

1.Téc d6 san suat ra mot san pham cua thiét bi va caa day truyén

phai nhanh.
2.Gia nhan cong va vat liéu 1am ra san pham phai ha.
3.Chat lwong cao va phé pham.
4.Thoi gian chét choc cua may moc 1a toi thiéu.
5.May san xuit co gia tri ré.

Cac bo diéu khién chuong trinh dap tmg duoc hau hét cac yéu cau trén
va nhu 13 yéu té chinh trong viéc nang cao hon nira hiéu qua san suat trong
cong nghiép. Trudc day thi viéc tu dong hoa chi dugc ap dung trong snar suat
hang loat nang suit cao. Hién nay can thiét phai tu dong hoa ca trong san xuat
nhiéu loai hang héa khac nhau, trong viéc nang cao chat lugng ciing nhu dé
dat ning suit cao hon va nhiam cuc tiéu hda von dau tu cho thiét bi va xi

nghiép.

Cac hé thong san xuat linh hoat(FMS) dap tmg dugc cac nhu cau nay.
Hé théng bao gdom cac thiét bi nhu cac may diéu khién sd, rob6t cong nghiép,
day truyén tuy dong va may tinh hoa cong viéc diéu khién san suat. Ban s& tim
thay nhiéu ¢ng dung cua cac bo diéu khién chuong trinh trong thiét bj san

suat tu dong.

Trudc khi ¢6 cac bo diéu khién chuong trinh trong san suat di cé nhiéu
phan tir diéu khién, ké ca cac truc cam, céc bo khong ché hinh tréng. Khi xuat

hién role dién tir thi panel role trd thanh chii dao trong diéu khién. Khi
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transistors xuat hién né duwgc ap dung ngay & nhitng chd ma role dién tur

khéng dap ung dugc nhitng yéu cau diéu khién cao.

Ngay nay, linh vuc diéu khién duoc mé rong dén ca qua trinh san xuat
phtrc tap, dén céc hé théng diéu khién tong thé véi cac mach vong kin, dén

cac hé théng xir Iy s6 lidu va diéu khién kiém tra tap trung hoa.

Hé théng diéu khién logic thong thuong khéng thé thuc hién diéu khién
tong thé duoc, va cac bo didu khién chuong trinh héa hodc diéu khién bang

may vi tinh d3 tro 18n can thiét.

3.2. THIET BI PIEU KHIEN PLC S7-200

3.2.1. Gi&i thiéu chung vé ho PLC S7-200

PLC S7 — 200 la thiét bi diéu khién logic lap trinh ¢& nho cta hing
SIEMENS — Cong hoa lién bang Purc, ¢6 cau triic kiéu modul va cpu céac
modul mod rong. Cac modul nay dugc sir dung cho nhiéu céc tng dung lap

trinh khac nhau.

Thanh phan co ban cta S7 — 200 1a khdi vi xir Iy CPU 212, CPU 214 hay
CPU 216. V& hinh thtrc bén ngoai, sy khac nhau giita cic loai CPU nay nhan

biét dugc nho dau vao ra va nguon cung cap.

CPU 212 ¢6 8 cong vao va 6 cong ra va c6 kha nang md rong thém bang 2

modul m¢& rong.

CPU 214 c6 14 cong vao va 10 cong ra va c6 kha ning mo rong thém bang

7 modul mé rong.

CPU 216 c6 24 cong vao va 16 cong ra va c6 kha ning mo rong thém

bang 14 modul mé rong.
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Hinh 3.1: B¢ PLC S7 — 200.

3.2.2. Cau triic chung ctia ho PLC S7 - 200
3.2.2.1. CAu hinh cirng.

Pé thuc hién duoc 1 chuong trinh diéu khién, PLC c6 kha nang nhu mot
may tinh , nghia 1a n6 c6 mot bd vi xtr Iy ( CPU : Center Processing Unit),
mot hé diéu hanh, mot bd nho sdé luu giit chuwong trinh, dir liéu va cac cong
vao ra dé giao tiép v6i cac thiét bi diéu khién va trao ddi thong tin véi moi
truong xung quanh. Bén canh do, nham phuc vu cac bai toan diéu khién sd,
PLC con ¢6 thém cic chtc ning dic biét nhu bo dém, bo thoi gian va cac
khéi ham chuyén dung.

Phan cung c¢o 1 bd diéu khién kha trinh PLC dugc ciu tao thanh cac
modul. Mgt bo PLC thudng c6 cac modul sau :

- Modul nguén (PS)

- Modul bd nh& chuong trinh.

- Modu don vi xtr 1y trung tam (CPU)
- Modul dau vao, ra.

- Modul ghép néi.

- Modul chirc nang phu.
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M&i modul duge ghép thanh 1 don vi riéng, c6 phich cim nhiéu chan dé
cidm vao rat ra dugc dé dang trén trén mdt panel co khi c6 dang hdp hodc

bang.
Trén panel ¢ ldp cac duong :

DPuong ray ngudn dé dan ngudn mot chicu lay tir dau ra ctia modul nguodn

PSCN ( thuong 13 24 V) d&én cung cép cho cac modul khac.

Bus lién lac d¢€ trao doi thong tin gitra cdc modul voi thé gidi bén ngoai.

CPU
B§ nhé chuong trinh B¢ dinh thi gian
A
A 4 .
Khéi xtr 1y trung g Bo6 dém
BOdémvaora |es (3m vahedidu [ Bit co
A
Cong vao ra =
S ) e J Quan Iy ghép ndi
onboard

Y
<

A
N

Cong ngat va dém

toc do cao

Hinh 3.2 : So dd cdu trac bén trong PLC cua hing
SIEMENS
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3.2.2.2. Chitc niing phéi ghép.

Modul phdi ghép dugc dung dé ndi cac thiét bi diéu khién kha trinh véi

thiét bi bén ngoai nhu man hinh, panel mé rong hay thiét bi lap trinh thong

qua cong truyén thong nbi tiép RS 485 véi phich cam 9 chan goi 1a cong MPI.

Thém vao do, cac chiic nang phu cling can thiét hoat dong song song voi

cac chirc ning thuan tuy cta 1 PLC co ban. Ciing c¢6 khi nguoi ta ghép thém

cac thé di¢n tuo phu dac biét dé tao ra cac churc nang phu do. Trong cac truong

hop nay déu phai dung dén mach phdi ghép.

Chén Chtrc nang
5 4 3 2 1 1 Pat
0000
2 Nguoén 24 VDC
o000 ‘
9 8 7 6 3 Truyén nhap dir li¢u
Hinh 3.3: So d6 chan cong 1 Khong sir dung
truyén thong RS 485. ,
5 dat
6 Ngudn 5 VDC
7 Nguon 24 VDC
8 Truyén nhan dit liéu
9 Khong st dung

S7 — 200 str dung cong truyén thong ndi tiép RS véi phich cim 9 chan dé

phuc vu cho viéc ghép ndi véi cac thiét bi 1ap trinh khac hodc cac tram PLC

khac. Tbc do truyén cua may lap trinh kiéu PPI lag 9600 baud. Tc do truyén
cung cap ciia PLC theo kiéu ty do 1a 300 dén 38400 baud.
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Pé ghép nbi S7-200 v6i may lap trinh PG 702 hodc véi cac loai may
1ap trinh thudc ho PG7xx c6 thé st dung mot cap ndi thang qua MPI.
Ghép ndi S7 — 200 v6i may tinh PC théng qua cong RS 232 can c6 cap
nbi PC/PCI véi b chuyén doi RS 232/RS 485.

SIEMEN

SIEMEN

Hinh 3.4: Hai cach ghép ndi PLC S7-200 v&i may tinh dé
truyén thong.
3.2.2.3. Ciu triic bd nhé PLC S7-200
Bo6 nhé duoc chia 1am 4 ving co ban, hau hét cac ving nhé déu co
kha nang doc/ghi chi trir vang nhé dac biét SM (Special Memory) la vung

nhé ¢6 sb chi doc, s6 con lai co thé doc/ghi duoc.

+\Vng nhd chuong trinh: L& mién b nhé dugc dung dé luu gidr cac

lénh. chuong trinh. Viing nay thudc kiéu non-valatie doc/ghi duoc.
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+VUng nhd tham s6: L& mién luu giir cac tham sé nhu tir kho, dia chi
tram... cling gidng nhu ving chuong trinh, ving nay thudc kiéu (non-

valatile) doc/ghi duoc.

+VUng dit liéu: Puoc sir dung dé cét cac dir liéu cua chuong trinh bao
gom két qua cua cac phép tinh, hing sé duoc dinh nghia trong chuong

trinh, bo dém truyén thong...

+\Vung ddi twong: Timer, bo dém, bd dém téc do cao va cac cong vao/ra
tuong tu duoc dit trong ving nhé cudi clng. Ving nay khong thudc kiéu

non-valatile nhung doc/ghi duoc.

Hai ving nhé cudi cing c¢6 y nghia quan trong trong viéc thuc hién

mot chuong trinh.
3.2.2.4. Mé rong cong vao ra

S6 module m& rong tuy thudc vao tung loai CPU, s6 module tuong ung voi
timg loai CPU duoc trinh bay theo bang 3.1. Cach mic néi cac module md rong

duoc mic ndi tiép (theo mdt moc xich) vé phia bén phai ctia module CPU.
Céac module sé hodc tuong ty déu chiém chd trén bo dém vao/ra twong tGng
v6i dau vao/ra ciia module.
3.2.3. Nhing thong so k§ thuat ciin ban ciia PLC
- Nguén cung cép.
- Thot gian xtr Iy 1 Kbyte I€nh.
- Dung luong bd nho .
- S6 lugng bo dém, bo thoi gian, co.
- Phan ctng dong ho dém thoi gian.

- SO dau vao, ra (sO va tuong tu).
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- Mtic dién ap, dong dién cho dau vao, ra.
- Kha nang mé rong.

- Kha nang ghép ndi voi céac thiét bi ngoai vi.

3.3.SO DO PAU NOI PLC

Céc dau vao ra:

10.0: Start

10.1: Stop

10.2: Cam bién quang

10.3: Cong tac hanh trinh trén
10.4: Cong tic hanh trinh dudi
Q0.0: Bong co quay ha ctra

QO0.1: Bong co quay kéo ctra 1én
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48




»
'R2
Sy N R
S
1R2

Hinh 3.6: So db mach dong luc

R3

Cam bién
quang

Hinh 3.7: So d6 dau nbi cam bién quang
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3.4. LUU PO THUAT TOAN PIEU KHIEN CHUONG TRINH

no

Cham cam bién

»

yes

T =10s

Cura dung lai

A 4

Cham cam bién

P
Ll
y

A

Cua dilén

Cham cong tac

hanh trinh trén

yes

no

<
<

A 4

Dung ¢ trén

T =15s

no

A

Cham cong tac

hanh trinh dudi

Dung & dudi
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3.5. CHUONG TRINH DPIEU KHIEN PONG MO CUA

Project1 7 MAIN {OB1)
Block: RSP
Author:
Craasted: 05/28/2011 10:55:53 pm
Last Modified: 05/28/2011 10:55:53 pm
Symbol War Tyoe Data Type Comment
TEMP
TEMP
TEMP
TEMP

PROGRAM COMMENTS
MNetwork 1 Metwaork Title

nhan start bat dau chay chuong trinh

| K00

_III.:I f)

MNetwork 2

cam bien nhan lenh cus dilen

0.2 KO3 Q01 0.0 Q.

')
m oo

Network 3

charn cong tac hanh trnh tren

10.3 Q0.0
| s
— | (=)D
1
MD.2
(=D
5
A
1
MNetwork 4
cus dung o tren 20s
MD.2 TE
| —
—I I 13 oM

100 - PT 100 s,
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Project1 & MAIN {C

Metwork 5

cua bat dsu di xuong

T35 Q0.1
— )
1
D2
—( <)
1
MO 3

—(f)

Metwork &

cham cam bien thi cua dung =

0.2 0.2 MAD.2

L | P
I 1 0 (=)

Network 7
sau mot khoang thoi gisn cua tu dong di len
0.4

| |
l | 11

504 FT

Metwork 2
bat dsu chay len

T4D Q0.0

— =)

(X}
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Projectl & MAI

Metwork &
cham cong tac hanh trinh duo
10.4 Q0.1
| | I's )
. LR
1
M0.3

Metwork 10
nhan stop dung toan bo chuong trnh.
10.1 Q0.0
| | Iy )
. LR
MO0
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CHUONG 4.
LUA CHON CAC THIET BI DUNG TRONG MO HINH

4.1. CAC YEU CAU CUA MO HINH.

+ Kich thudc gon gang.

+ Heé thng co hoat dong tot.

+ Hé thong dién hoat dong tbt, hoat dong theo dang thiét ké.
+ Heé thdng cira dap tng moi yéu cau dit ra.

4.1.1. Yéu cau vé chwong trinh chung

- Cira thiét ké khi co tin hiéu nguoi hodc xe thi cra mo ra dé ngudi hoic
xe 1ap tirc c6 thé ra vao. Cira phai tu dong dong xudng khi xe hoic nguoi da
vao hét.

- Ctra thiét ké dé co6 thé dong mé mot cach thong minh, khi cira dang
dong lai, néu lai co tin hiéu nguoi hodc xe thi cura lai 1ap tirc mo ra cho nguoi

hodc xe vao r61 maoi dong cua lai.

- Dung k¥ thuat PLC dé diéu khién hoat dong cho cira.

4.1.2. Yéu clu vé co khi

Yéu cau cta md hinh 13 phai gidng véi cira that ca vé hinh thirc va chét
luong hoat dong, phai chic chin va gon gang. Do d6, viéc thiét ké két cau co
khi cho mé hinh ciing phai dam bao nhiing yéu cau k¥ thuat nhu d6i véi cira

that: Khung cura, canh cura, ranh truot, xich, banh rang, truc quay... Ngoai ra,
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con c6 cac két cau phu dé tao ra mo hinh cura ty dong that hoan chinh nhu ctra

that.

4.1.3. Yéu ciu vé dién

Hé théng dién hoat dong tt, hoat dong theo dung thiét ké. bong co &
day la loai dong co dién 1 chiéu duoc céip nguén boi bd chinh luu ciu 1 chiéu,
két hop véi bo dao chiéu cho phép dong co co thé quay thuan hodc quay

nguoc.

4.2. MUC PICH CUA VIEC CHE TAO MO HINH.

- Tao ra mot mo hinh ctra dong mo ty dong c6 thé hoat dong tét, tir 46 c6 thé
ché tao duoc ctra tu dong phuc vu thuc té.

- Nghién ctru, ché tao ra md hinh ctra ty dong nay em ciing phai tham khao
thuc té nhiéu linh vuc va tham khao bang nhiéu tai liéu khac nhau. Piéu d6

mang lai su hiéu biét sau sic hon cho em khong chi trong mét linh vuc tu
dong hod ma con nhiéu linh vyc, nganh nghé khac nhu dién, dién tu, co khi...
- Viéc ché tao ra mé hinh hoat dong t6t s& tao diéu kién cho em c6 co hoi hoc

tap va nghién ctru mon hoc mot cach thuc té, 1a mot co hoi rat tot gitp em khoi

b& ngd khi 1am viée thuc té.
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4.3. CAC PHAN TU CO.

4.3.1. Khung mo hinh

15cm

~
(@]
3

65 cm

Hinh 4.1: Khung md hinh cira cuén

Khung mé hinh dugc 1am tir nhém 25mm x 47mm, chan dén

duoc l1am bang gd duong kinh 65cm x 35¢cm.

56



4.3.2. Truc quay

40 cm

ﬁ 55 cm j

Hinh 4.2: Truc quay.

!

Truc quay bang st 1 loai ¢6 san, dai 55cm.

4.3.3. Banh rang

Hinh 4.3: Banh rang
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4.3.4.Vong bi

Hinh 4.4: Vong bi

Vong bi bang sat duoc dung 1a loai c6 san.

4.3.5. Canh cira

! !
| |
| |
R _3Sam_ ]

Hinh 4.5: Canh cutra
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4.3.6. Xich

Hinh 4.6: Xich dung trong mé hinh.

4.4. CAC PHAN TU DIEN.

4.4.1. Bién ap
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Hinh4.10: Bién &p
Bién &p bién doi dién xoay chiéu thanh mét chiéu.
4.4.2. Dong co di€¢n
bong co dién mét chiéu.

bién ap 1am viéc : 6V- 24 V, Cong suat: 30W.

Hinh 4.7: Pong co dién mot chiéu.

4.4.3. Ro le
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Hinh 4.8: Role.
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4.4.4. Cam bién quang

Hinh 4.9: Cam bién quang.

Thong sb k¥ thuat:

Product Name IR Photoswitch
Model E18-BO1N1

Voltage DC 6-36V

Current =< 300mA

Sensory Distance 10cm

Material Plastic

Color Yellow, Black, Gray
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Total Length 1.4M

Weighr 579
Package Content 1 x IR Photoswitch
4.45.PLC

PLC st dung trong md hinh la loai S7 — 200 CPU 224.

Hinh 4.9: PLC S7- 200 CPU 224
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MO HINH CUA CUON TU PONG DUNG PLC

Hinh 4.10: M6 hinh ctra cudn
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Hinh 4.11: Nut an Start, Stop

Hinh 4.12: Hé thong diéu khién
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KET LUAN

Sau 3 thang ké tir khi nhan dé tai, véi su ¢d géng nd luc ctia ban than,
cung v6i su chi bao cua thay gido huéng dan em da hoan thanh ban d6 4n nay.
P 4n ndy cua em thuc hién dya trén co so nghién ctru tim hiéu cong nghé
ctia ctra cudn trong thue té. Thong qua dé tai “Xay dung moé hinh cira cubn tu
dong dung PLC” da thuc su gip em nim vimg hon thuc té chuyén mén,
nham cing c¢6 thém cho kién thirc d3 dugc hoc ¢ nha truong. Qua diy em
cling duoc dip mé rong tAm hiéu biét cia minh vé mang kién thire PLC ma

em da dugc hoc, mdt ing dung tdi wu cta nganh ty dong hoa.

Dbi v4i em, ban do an thuc su phi hop véi nhitng kién thic em da tich
luy duogc khi hoc nghanh Pién dan dung & cong nghiép. Trong qué trinh lam
dd 4n do trinh do hiéu biét cia em c6 han, nén nodi dung dd 4n khong tranh
khoi nhiing sai s6t. Em mong cac thay c6 trong bd mén cham trude va hy
vong nhan dugc su chi bao tan tinh cua cac thﬁy cO. b6 s€ 1a nhitng kinh
nghiém, tri thirc hét strc quy bau gitp em trong cong viéc thuc té sau nay.

Mot 1an nira em xin chan thanh cam on thiy Nguyén Poan Phong di
huéng dan va giup em hoan thanh ban do an nay. Pong thoi em ciing xin cam
on tat ca cac thay co da day db em trong sudt bén nam hoc vira qua, nho céc

thay co, em moi c6 duoc kién thirc nhu ngay hom nay.
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