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Loi mé diu

- Nghién ctru vé cach thire sir dung phan mém LabVIEW, tim hiéu vé cac tng
dung cta LabVIEW nhu: cach tao giao dién, 1ap trinh so d6 khdi, 1am thé nao dé
tao thiét bi ao (V1) va thiét bi a0 con (Sub V1) ...

- Nghién ctru vé card USB- 9001, cach truyén va nhan tin hiéu tir phan mém
LabVIEW téi card USB- 9001.

- Piéu khién PID cho dong co DC trén co s& 1ap trinh labview

Poi twong pham vi nghién ciru

Véi dé tai>’Piéu khién déng co mot chiéu qua giao dién LABVIEW”’ d6i
twong nghién ctru ctia em bao gém: nghién ciru vé phan mém LabVIEW, card
USB-9001 , dong co mot chiéu , diéu khién PID, giao tiép vi pc thong qua card
USB-9001 phan mém LabVIEW xt Iy tin hiéu dua vao, sau d6 xuat tin hiéu ra dé
diéu khién dong co DC

Y nghia thyc tién ciia d6 4an:

Nghién ctiru phan mém LabVIEW véi nhitng tng dung rat rong rai, boi vi bang
phan mém chang ta co thé thiét ké, diéu khién va kiém tra nhu cac phan ctng diéu
khién va do dac. LabVIEWc6 kha nang két ndi téi rat nhiéu thiét bi gitp tap hop
dir liéu dé dang, dong thoi cung cap tinh két ndi tai hau hét moithiét bi do, vi vay
c6 thé dé dang két hop nhitng @ng dung LabVIEW méi vao cac hé thng hién dai
Noi dung thwe hién dé tai gom 3 chwong

Chuong 1 : Téng quan vé ngdn ngi lap trinh labVIEW

Chuong 2 : Cac phuong phap diéu khién dong co mot chiéu

Chuong 3 :Diéu khién dong co mot chiéu qua giao dién labview



Do thai gian c6 han va kién thie chuyén mén ciing nhu thuc té con han
ché nén ban dd an nay khong tranh khoi nhitng thiéu sét. Kinh mong nhan duoc
su chi bao, gop ¥ cua cac thay co va cac ban dé do an nay duoc hoan thién hon.

Em xin chan thanh cam on su giup d& chi bao tan tinh caa cac thay, co,

dic biét la thady Ngo Quang Vi di tao diéu kién tét nhat dé em hoan thanh d6 an
nay. Em xin kinh chac cac thay ¢6 luén ludn manh khoe dé co thé tiép tuc diu dit
nhiéu thé hé sinh vién.

Sinh vién thyc hién dé tai:

VU ANH TUAN
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CHUONG 1:

TONG QUAN VE NGON NGU LAP TRINH LABVIEW

1.1: Tong quan vé LABVIEW

1.1.1. LabVIEW la gi?

LabVIEW (Laboratory Virtual Instrument Engineering Workbench) la
ngdn ngit 1ap trinh d6 hoa sir dung cac biéu tugng (Icon) thay cho nhitng dong
lénh dé tao tng dung.

1.1.2. Vai tro cua LabVIEW

- Kiém tra, do kiém va phan tich tin hiéu trong k§ thuat (do nhiét do, phan
tich nhiét do trong ngay)

- Thu thap di liéu (Data Acquisition ), (thu thap cac gia tri 4p Suat, cuong
do, dong dién,...)

- biéu khién cac thiét bi ( diéu khién dong co DC, diéu khién nhiét d6 trong
16..)

- Phan loai san pham (dung chuong trinh xtr Iy anh dé phan biét san pham
bi 18i, phé pham)

- Bao cao trong cong nghiép (thu thap, phan tich dir liéu va bao cao cho
ngudi quan Iy o rat xa thong qua giao thac truyén TCP/IP trong méi truong
mang Ethernet)

- Giao tiép may tinh va truyén dan dix liéu qua cac cong giao tiép ( hd trg
hau hét cac chuan giao tiép nhu USB, PCI, COM, RS-232, RS-485)
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Hinh 1.1 Pham vi &ng dung caa LabVIEW

1.1.3. Cac chirc ning chinh cia LabVIEW

- Thu thap tin hiéu tir cac thiét bi bén ngoai nhu cam bién nhiét do, hinh
anh tir webcam, van toc cua dong co. ..

- Giao tiép véi cac thiét bi ngoai vi thong qua nhiéu chuan giao tiép nhu:
RS232, RS485, USB, PCI, TCP/IP, Enthernet.

- M6 phong va xu Iy cac tin hiéu thu nhan dugc dé phuc vu cac muc dich
nghién ctru hay muc dich cua hé thbng ma nguai 1ap trinh mong muén.

- Xay dung cac giao dién nguoi diung mot cach nhanh chong va tham my
hon nhiéu lan so véi cac ngon ngir nhu VB, Matlab, Visual C...

- Cho phép két hop véi nhiéu ngon ngir truyén théng nhu C, C++...

- Cho phép thuc hién cac thuat toan diéu khién nhu PID, Logic mo (Fuzzy).
1.1.4. Phan mém nhuang vao LabVIEW

- Wolfram Research Mathematica.

- Microsoft Excel.

- The MathWorks MATLAB and Simulink.

- MathSoft MathCAD.

- Electronic Workbench MultiSim.

- Texas Instruments Code Composer Studio.

- Ansoft RF circuit design software

- Microsoft Access.

12



- Microsoft SQL Server.
- Oracle.
1.1.5. Cac giao thirc két ndi
- Ethernet
- CAN
- DeviceNet
- USB
- IEEE 1394
- RS-232
- GPIB
- RS-485

Gidi thiéu vé LabVIEW Kha nang két

n hop céac phan cirng
e N NG
A Nem umpsmen
e 7 - \\N" wer  Third-party devices

Hinh 1.2 Céc giao thirc két ndi cia LabVIEW

1.1.6. Cic Module va b cong cu LabVIEW
1.1.6.1. Ciac module LabVIEW

Pé tang cuong stc manh va mo rong kha niang cia bo phan mém phat trién
LabVIEW, NI cung cap thém cac module hd tro dén nhiéu loai phan cang

nhing khéc nhau:

13



- Module thoi gian thuc (LabVIEW Real-Time Module).

- Module FPGA.

- Module diéu khién giam sat va ghi dix liéu (LabVIEW Datalogging and
Supervisory Control Module).

- Module biéu d6 trang thai (LabVIEW Statechart Module).

- Module mé phong va thiét ké bo diéu khién (LabVIEW Control Design
and Simulation Module).

- Module phat trién thi giac (NI Visioni Development Module).

- Module cho man hinh cam ung va PDA (LabVIEW PDA and LabVIEW
Touch Panel Module).

- LabVIEW DSP Module ( xir Iy tin hiéu s6 )
1.1.6.2. Cac b cong cu LabVIEW

NI ciing thém vao LabVIEW céc bd cong cu dé dem lai cac tién ich khac
nhau nhu: tao bao cao, phan tich nang cao, thong tin lién lac co s¢ dit liéu, phan
tich am thanh va rung dong.

- Bo cong cu két ndi co so dir lieu (LabVIEW Database Connectivity
Toolkit).

- B6 cong cu xur Iy tin hiéu nang cao (LabVIEW Advanced Signal
Processing Toolkit).

- Bo do luong am thanh va rung dong (LabVIEW Sound and Vibration
Measurement Suite).

- B6 cong cu nhan dang hé théng (LabVIEW System Identification
Toolkit).

- B4 cong cu tuong tac moé phong (LabVIEW Simulation Interface Toolkit).

- B6 cong cu theo doi thuc thi thot gian thuc (LabVIEW Real-Time
Execution Trace Toolkit).

- Bo cong cu két ndi Internet (LabVIEW Internet Toolkit).

- B6 cong cu diéu bién (LabVIEW Modulation Toolkit).

- Bo cong cu diéu khién PID (LabVIEW PID Control Toolkit).

14



- B6 cong cu thiét ké bo loc sé (LabVIEW Digital Filter Design Toolkit).
1.1.7. LabVIEW lam viéc nhwr thé nao?

LabVIEW dugc biét dén nhu la mot ngén ngit 1ap trinh vai khai niém
hoan toan khac so véi cac ngon ngit 1ap trinh truyén théng nhu ngon ngi C,
Pascal... Bang cach dién dat ca phap thong qua cac hinh anh truc quan trong
moi trudng soan thao cé san hang ngan thu vién, ham va cau trac 1ap trinh,
LabVIEW di duoc goi vai tén khac 1a 1ap trinh G (viét tit caa Graphical).Nhiing
chuong trinh LabVIEW dugc goi la nhiing thiét bi ao (Virtual Instruments — V1),
bai vi hinh dang va cach hoat dong gidng véi nhirng thiét bi
vat Iy, chang han nhu may nghiém dao dong, may hién séng...

Trong LabVIEW, ban xay dung giao dién ngudi dung bang cach sir dung mot bo
cac cong cu va dbi tugng, va cira sd Front panel dugc xem nhu 13 giao dién ngudi
dung. Con cira s6 Block diagram chira cac ham thao tac la cac biéu tuong dé hoa,
noi ma dong dir liéu thyc thi.

1.2. Céc thanh phan caa LabVIEW

LabVIEW bao gom cac thu vién caa cac ham chirc nang va cac cong cu
phat trién duoc thiét ké dac biét danh cho thiét bi diéu khién. Cac chuong trinh
LabVIEW duoc goi 1a nhitng dung cu 40 bai vi sy xuat hién va hoat dong cua
chung mé phong cac dung cu thyc té. Cac VI ¢o ca 2 twong tac d6 1a: mét tuong
tac giao dién nguoi dung va mot ma ngudn tuong dwong, va truy nhap cac tham
s tir cac VI tang cao.

LabVIEW gém c6 3 thanh phan chinh d6 1a: bang giao dién ( The Front
Panel), so 6 khéi (The Block Diagram) va biéu tuong & dau néi (The Icon -
Connect).

1.2.1. Bang giao dién (The Front panel)

Front Panel la giao dién ma ngudi sir dung hé théng nhin thay. Cac VI bao
gom mot giao dién nguoi dung cé tinh twong tic ma duoc goi 1a bang giao dién,
vi n6 mod phong mat trude caa mot dung cu vat Iy. Bang giao dién c6 thé bao

goém cac nam, cac nat day, cac do thi va cac dung cu chi thi va diéu khién khac.

15



Ban nhap vao dit liéu sir dung ban phim va chudt roi sau dé quan sat cac két qua
trén man hinh may tinh.

Vao Start>>All Programs>> National Instruments LabVIEW mot cira
s6 LabVIEW xuat hién. Ban tiép tuc chon Evaluate va ctra s6 Getting Started
s& xuét hién ngay sau dé. Ban chon Blank VI dé hién thi bang giao dién hoic
ban c6 thé chon New va sau d6 hop thoai New xuét hién va trong hop thoai do
mac dinh con trg & danh muc Blank V1. Bé hién thi bang giao dién ban chi can
kich vao nut OK ¢ phia goc phai dudi. Ca hai cach trén déu dé ma bang giao
dién mai dé ban cé thé xay dung mot VI mai hoan toan.

Ngoai ra ban c6 thé md mot bang giao dién cé san trong LabVIEW béng
cach trong hop thoai New, tir muc Create New, lya chon VI>>From
template>>Tutorial (Getting Started)>>Generate and Display. Va sau do6
9
kich nat OK dé hién thi bang giao dién. Bang giao dién s& xuat hién nhu hinh1.3

B Untitled 1 Front Panel
Ele Edt Yiew Project Operate Jooks Window Help

(S]] @[] 15 g rork__ - o] -] (€]

Ta ciing c6 thé ma bang giao dién cia mot VI ¢ san trong thu vién
LabVIEW bang cach trong hop thoai bang giao dién vao File>>Open sau d6
kich dap vao cac vi du cé san. Trong khi VI dang tai, mét hop thoai xuat hién,
cai ma mo ta tén caa VI hién thoi dang tai, tén cua diéu khién ciing ma VI duoc
dinh vi trén do, cac thu muc va cac duong dan dang duoc tim kiém, va sb luong

VI trong qua trinh tai. Hop thoai xuat hién nhu hinh 1.4 bén duéi:

16



P Do an tot nghiep_DK3.vi @

Loading: 74 Loaded
<wilib>:\addons\Control Design|_Utilty\Matrix Math. lb\CD Round to Zero.vi

Searching:

lgnore Item | Browse...

Hinh 1.4 M6 ta tén cua VI hién thoi dang tai
Trong bang giao dién bao gdm mot thanh céng cu cua cac nat 1énh va cac
dung cu chi bao trang thai ma ban st dung cho qua trinh chay va xir Iy cac VI.
N6 ciing bao gdm nhiing tuy chon phong va cac tuy chon phan phdi va sip thanh

hang cho viéc soan thao cac VI

Eile Edit Yiew Project Operate Tools Window Help
e

|c{>|{§| |_CJ]@| 13pt Application Font | ”51:'”'-7]:'”&'”5;"' 5

I

5 6 7 8 9 10
Hinh 1.5 Thanh céng cu giao di¢n

Trong do:
1. Nut chay chuong trinh (thanh khong sang — bi v&: 16i, phai sira lai
chuong trinh)

. Nt chay lap

. Nut dirng cudng ép chuong trinh

. Nut tam dung

2
3
4
5. Text setting (mau sic, dinh dang, kich thudc- phong)
6. Giong déu ddi tuong theo hang doc va ngang

7. Phan bd cac dbi tuogng

8. Thay doi kich thudc cac d6i tuong

9
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10. Cira s trg giup

Cac luu y trong hoat dong VI

1. Trong bang giao dién, chay VI bing cach kich vao nat chay o'

trén thanh cong cu

Nt chay thay doi dé chi bao rang VI dang chay 4

2. Str dung céng cu Operating dé thay doi cac gia tri gigi han cao va thap. Pau

tién chiéu sang gia tri cii, sau d6 bang viéc tiép tuc nhan dap gia tri ban muén

thay d6i, hozc kich va kéo ngang qua gia tri véi cong cu Labeling. Khi nao gia

tri ban dau duoc chiéu sang, nhap mot gia tri méi va nhan <Enter>. Ban ciing ¢6

thé kich trén ntt nhap vao trong thanh céng cu, hoidc kich chudt trong mot ving

md cla cira s6 dé nhap vao gia tri mai.

3. Thay doi diéu khién trugt Update Period, bang cach dit cong cu Operating

trén thanh truot va kéo ctia né to1 mot vi tri moi.

4. Thyc hanh diéu chinh nhitng diéu khién khéc.

5. Duimg VI bang cach kich vao cong tac chuyén d6i thu nhan. VI khong thé

dirng ngay 1ap tirc boi vi VI con phai doi cho phuong trinh hay su phan tich cudi

cung dat t61 hoan thanh thao tac.

Luu y: Ta nén doi cho mot VI thuc thi hoan toan hodac nén thiét ké mét cach

thirc dé dung no, ch'fmg han nhu dat mot cong tac trén giao dién.

Mic du VI ding néu ta kich vao nat ding trén thanh cong cy, day khong

phai 1a cach tot nhit dé dumng cac VI lai boi vi ntit dimg ding chuong trinh ngay

1ap tirc. Biéu nay c6 thé lam gian doan cac ham chuc niang I/O, va vi thé né ¢o

thé dan dén tinh trang khong mong mubn.

1.2.2. So 0 khoi (The Block Diagram)

So do khéi chtra dung ma ngudn do thi, thudng biét nhu 1a ma G hodc mi so dd

khéi, cho dén VI chay nhu thé ndo. Ma so d6 khdi st dung d6 thi biéu dién cac

chtrc nang dé diéu khién cac d6i twong trén giao dién. Cac ddi tuong trén giao dién

xuat hién nhu biéu tuong céc thiét bi trén so d6 khbi. Két nbi diéu khién va cac dau
18



cua dung cu chi thi to1 Express VIs, Vs, va cac chirc nang. Dir liéu chuyén thong
qua ddy din tir cac diéu khién dén cac VI va cac ham chiic nang, tir cac VI va céc
ham chirc ning dén cac VI va cac ham chirc ning khéc, va tir cac VI va cac ham
chtrc ning dén cac dung cu chi thi. Su di chuyén cta dit liéu thong qua cac nat trén
so d0 khoi xac dinh ménh 1énh thyuc hién cta cac VI va cac ham chire nang. Su di
chuyén dir liéu nay duoc biét nhu lwu d6 1ap trinh.

1. M6 so d6 khdi ctia mot hé thdng nao d6 bang cach chon Window>>Show
Block Diagram. Hoic ciing c6 thé goi tdi so dd khoi bang cach trén bang giao

dién nhan <Ctrl E>. So d6 khdi c6 nén mau tring nhu hinh 1.6 dudi day:

B Untitled 1 Block Diagram

19



CHUONG 2

TIM HIEU PONG CO MQT CHIEU VA CAC PHUONG PHAP
PIEU KHIEN

2.1 Dong co dién 1 chiéu théng thwong
*Cau tao
Cau tao bén ngoai:

Vo kim logl

Nap may

Tryec dong cor
Cép nguon

Nap may

Hinh 2.1c4u tao bén ngoai cua dong co dién mat chiéu
Chu thich

Cép nguon : 1 2 day dan dién ( mot chiéu) tir ngudn phat t&i nudi dong co, ngudn
dién phat mot chiéu thuong cé dién ap tir 6Vol, 12 Vol dén hang ngan Vol

Vo kim loai : La vo boc dong co, tac dung bao vé dong co tranh nhiing tdc dong
cua mot truong .Déng thoi cling dé dinh vi dong co vao vi tri lam viéc

Truc dong co : Pé truyén mdé men quay ciia dong co téi co cdu cong tic

Nip may : dé bao vé may khoi nhimg vat ngoai roi vao 1am hu hong day quén va
an toan cho nguoi khoi cham vao dién. Trong may dién nho vira nip may con co

tac dung lam gia d& 6 bi. Nap may thuong lam bang gang

20
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Hinh 2.2 CAu tao bén trong cua dong co dién mot chiéu

Gong tir - Gong tir dung 1am mach tir ndi lién céac cyc tir, dong thoi lam vo may .
Trong dong co dién nho vira thuong dung thép day udng va han lai. Trong may
dién 16n thuong dung thép duc. Co khi trong dong co dién nhéd dung gang lam vo

may

Cuc ddng co (cue chinh) : La boh phan sinh ra tir trudng gom c6 16i sat cuc tir va
day quan kich tir 1ong ngoai 16i sét cuc tir. Loi st cyuc tir 1am bang nhimg 14 thép ki
thuat di¢n hay thép cac bon day 0.5 dén Imm ¢€p lai va tan chét. Trong dong co

dién nho c6 thé dung thép khéi . Cuc tir dwgce gan chit vao vo may nhd cac bulong

Day quén kich tir dugc quan bang day dong boc cach dién

Cuec tir phu : duoc dit bén cac cuc tir chinh va dung dé cai thién doi chiéu. Loi

thép cuc tir phu thuong 1am bang thép khdi va trén than cyc tir phu ¢6 dit ddy quan
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ma cau tao giong nhu day quan cuc tur chinh. Cyc tir phu dugc gan vao vé may

nho1 nhiing bulong

Cudn bu : c6 tac dung khir méo dang tir thong phan b trén bé mit Rot do anh

hudng ctia cudn day phan ung

Co gop dién :

NNNNUNRNUONNNNNNNNNNNAN

4

Hinh 2.3 cau tao ctia c6 gop dién

La cum chi tiét phtc tap nhat ciia may dién mot chiéu vi trong két cdu cta
né co rat nhiéu 1a déng ( duoc goi 1a lam dong) xép xen k& voi cac tAm mi ca cing
tao thanh vanh tron( dugc goi 1a vanh gdp). Cac chi tiét ctia cd gop c6 hinh dang
rat phirc tap, ghép lai voi nhau bang mit con dugc ché tao véi cac yéu cau nghiém

ngat vé bé mat gia cong cung cac kich thudc co cap chinh xac cao.

Co gbp dién co nhiéu két cAu khac nhau. & may dién mot chiéu tir vai chuc
kW tré 1én, c6 gop co két cAu bac ép ( xem hinh 2.3) . ¢6 gbp duoc tao thanh tir
viéc ghép nhiéu chi tiét ( c6 thé 1én dén trén 2000 chi tiét), bang nhiéu loai vat liéu
khac nhau nhu dong do.... mi ca cing, mi ca mém , thép 45, thép CT, son canh
kién, bang soi tong hop ... Khi 1am viéc, ¢ gop chiu tic dong rat 16n cua luc ly
tam , nhiét d6 cao co thé 1én dén 1300 °c phat sinh tir lyuc ma sat cua vién than Ién
vanh gép tir tia ltra do tiép xtic cua vién than khong 6n dinh, do dong dao chiéu va
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do d0 1éch duong trung tinh hinh hoc ctia cum choi than, mot chi tiét ché tao khong
dat yéu cau k¥ thuat, thuc hién khong chuin xac mot budc cong ngh¢ , cd gop s€ bi
pha huy khi 1am viéc, ddn dén sy c6 cia may dién mot chiéu

Phan loai : theo kiéu kich tir thi dong co mot chiéu duoc phan ra nhiing loai

nhu sau :

bdng co mot chiéu kich tir doc lap

Pong co mot chiéu kich tir n6i tiép

DPong co mot chiéu kich tir song song

DPong co mot chiéu kich tir bang nam cham vinh ctru.
2.2 Pong co dién mdt chiéu kich tir bing nam chiam vinh ciru (DCVC)
2.2.1: Cau tao

Pong co mot chiéu kich tir bing nam cham vinh ctru (DCVC) — 1a truong
hop dac biét cia dong co mot chiéu kich tir doc lap. Cudn day kich tir trén Stator

duoc loai bo va thay bang mdt cdp nam cham vinh cuu

weN 21D

Nguén
Dién
1 Chiéu

Hinh 2.4 Céu tao dong co dién mot chiéu kich tir béng nam cham vinh ctru

Mot DCVC thi bao gdm 6 phan nhu sau

Phan tmg hay 16 to
Co gop ;
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Choi than ;

Truc dong co ;

Miéng nam cham tao tir truong ;

B6 phén cung cip dong dién mot chiéu ;

2.2.2 : Nguyén ly hoat dong cia DCVC

Khi dong co duoc cép dién, dong dién di vao cudn day( nhu 1 khung day)
ctia Rotor thong qua co ciu chdi than — ¢ gop. Theo nguyén tic ban tay trai sé co
ngau luc dién tir dit 1én khung day va lam cho khung day quay tirc rotor quay,
dong co hoat dong. Theo hinh bén, cudon day quén trén rotor dugc mo ta nhu khung
day ABCD. Dit ban tay trai sao cho cac duong strc tir huéng vao long ban tay,
chiéu tir c6 tay dén ngon tay giita huéng theo chiéu dong dién thi ngon tay cai
chodi ra 90° chi chiéu cua luc dién tur taic dung 1én day dan. Truc cua rotor theo

hinh trén s& quay theo chiéu nguoc chiéu kim dong ho( nhin tir ngoai vio trong)

2.3 Piéu khién toc d9 dong co' mjt chiéu ‘
2.3.1. Cac phuong phap di€u khién dfng co' dién mot chiéu

Diéu chinh toc d dong co mot chilu ta c6 thé thuc hién bang ba phuong
phap diu khién sau

Piéu khién toc d6 bang cach thay doi dién tré phu phan tng

Piéu khién tdc d6 bang cach thay doi tir thong kich tir

Diéu khién tdc d6 bang cach thay doi dién 4p phan tng

Phuong phap diéu khién téc do bang cach thay doi dién tré phu phan u’ng
Nguyén 1y diéu chinh: Nbi thém dién tré phu Rs vao mach phan ung.
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ta ¢6 mbi quan hé: o = f(R;, @ kt,U) véi gia thiét rang : Néu giit @ = & ,,= const;
U = U,, = const; R, = const thi toc dd cua dong co chi phu thudc vao dién tré
phan tmg o = f(Ry)

Pé thuc hién thay doi gia tri R cia mach phﬁn ung ta thuc hi¢n bﬁng cach
ndi tiép mot dién trd phu (Ry) co thé thay doi gia tri vao mach phan tng.

Khi thém dién tré Rf vao mach phﬁn ungtacod:R=R,+R¢

R, +R
Theo phuong trinh déc tinh co : = L - (2.1)
kg (Kg)
Tir (2.1) ta thay: khi ta diéu chinh ting gid tri cta R; thi toc d6 ctia dong co giam va
nguoc lai
Lic ndy ta c6 tdc do khong tai Iy tuong: o0 = kU— = const (2.2)
“Ydm
2
Va dd ctiing cia dac tinh co: B = AM _ (ko) =\ (2.3)
Aw R, + R;

Khi R; cang 16n, P cang nho nghia 1a dic tinh co cang doc. Ung véi Rs = 0
ta co dac tinh co ty nhién. B ty nhién c6 gia ti I6n nhét nén c6 do cung hon tat ca
cac duong dac tinh c6 dién tro phu.

Nhu vay khi thay doi Rscho ta mot ho dic tinh nhu sau:

(
.Jl

O TN

\ R M
-

0 =

Hinh 2.5. Pac tinh co cua dong co dién mot chiéu kich tir doc 1ap
khi thay d6i dién tré phy mach phan tng
Néu gia tri dién tré Ry cang 16n thi tbe d6 dong co cang giam, dong thoi
dong dién ngan mach (1, ) va m6é men ngan mach (M ) ciing giam. Phuong phap

nay duoc dung dé han ché dong khoi dong cia dong co.
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Phuong phap diéu khién téc d§ dong co bang cach thay déi tir thong kich tir

Nguyén 1y diéu chinh : Phuong phap diéu khién tdc d6 dong co bang cach
thay ddi tur thong kich tir cua dong co dién mot chiéu 14 thue hién diéu chinh mo
men dién tr cua dong co M = k.®.lu va suc dién dong quay cua dong co Eu =
K.®.0

Theo phuong trinh dac tinh co = f(U, ¢kt , Rf ), thuc hién gitr U = Udm =
const, Ru = const (Rf =0) thi luc nay tdc do cua dong co chi phu thudc vao tir
thong kich tr @ = f(Dkt).

Vay dé diéu chinh tir thong kich tir Okt ta thyc hién mac thém bién tré Rv
vao mach kich tir cua dong co, khi diéu chinh tir théng kich tir dkt ta phai tuan
theo diéu kién sau: khong dugc ting dong kich tir Ikt 16n hon dong dinh mirc cua
cuon kich ttr.

Khi thay d6i tbc do bang cach thay doi tir thong kich tir ta c6:

Tbc d6 khong tai Iy tudong clia dong co: g = lkJ ;’" = var (2.4)

X

A o as o P (0
Do ctiing cua dac tinh co : 8 e var (2.5)

Do c4u tao ctia dong co dién, khi tur thong kich tu: & = &4, da bao hoa, néu
mudn thuc hién ting dong kich tir Iy thi &y ting cling khong ting dang ké (do tur
thong da bao hoa) nén thyuc té thuong ta diéu chinh bang cach giam tir thong kich
tor @y Khi tir thong kich tir giam thi tdc dd cua dong co (o )tang, con do cing dac
tinh co (B) s& giam. Ta c6 do thi dic tinh co (hinh 2.9) véi wo ting dan va do clng

ctia ddc tinh giam dan khi giam tir thong.

D)
'
0
$.
o,
-9,
() q:. _
P,

0 N -
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Hinh 2.6. Dac tinh co dién ctia dong co di¢n mot chiéu kich tir doc 1ap khi giam tur
thong.
Tir hinh 2.4 ta thiy khi tir thong kich tu thay ddi v6i @, > @, > &, ta co:

\ “ n < U
Dong dién ngan mach: I, = R"’”’ = const

Tir d6 thi dic tinh 2.4 ta thdy mg < o1 < Mg
Phwong phap diéu khién toc dd dong co bang cach thay doi dién ap phan vng

R +R
Tir phuong trinh dic tinh co @ = 2 — 0

—M
kg (kg)
Thuc hién diéu chinh dé giii: ® = &, = const, R, =const, (Rf =0), M =

const. Luc nay tbc do cua dong co chi phu thudc vao dién ap phan timg: « = f{U,)
Khi thuc hién thay doi dién ap phan ung ctia dong co thi téc do khong tai 1y

tuwong s& thay doi, do cing dic tinh co 1a khong doi.

Téc do khong tai Iy tuong cua dong co: wg = LkJ; = var (2.6)
2
Do cung cua dac tinh co cua dong co: = - (k§¢) = const (2.7)

Nhu vay khi thay doi dién ap phan tmg cta dong co ta thu dugc mot ho cac

dac tinh co nhu hinh 2.10

0 -
Hinh 2.7. Do thi dac tinh co cia dong co dién mot chiéu kich tir doc ldp khi dién
dp phdn iing thay doi
Tt hinh 2.5 ta thiy khi thay doi dién ap phan tng cta dong co ta dugc mot

ho dac tinh co nhan tao song song véi dac tinh ty nhién.
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Ciing tir hinh 2.10 ta thiy rang khi thay d6i dién ap phan Gmg cua dong co thi
momen ngan mach (M), dong dién ngin mach (l,y) ctia dong co giam va tdc do
dong co ciing giam. Do d6 phuong phap diéu chinh dién ap phan ung dugc dung
dé thuc hién diéu chinh téc d6 dong co va han ché dong khéi dong.

Pé thuc hién diéu chinh dién ap phﬁn ung, ta phai sir dung mdt bo bién dbi dé thuc

hién di€u chinh dién ap dau ra cap cho mach phan ting ctia dong co

; ) B |
U- o CBobibnddi | (Ua (k) Ckr

L ' I'.

iR |

Hinh 2.8. So d6 nguyén Iy diéu chinh déng co

B4 bién doi dung dé bién doi dién ap xoay chiéu cua ludi dién thanh dién ap
mot chiéu vo1 gia tri dién ap dau ra co6 thé diéu chinh dugc theo yéu cau ctia nguodi
diéu khién.

CHUONG 3 :

PIEU KHIEN PONG CO MOT CHIEU QUA GIAO DIEN
LABVIEW

3.1.Khai niém

C6 thé n6i bo Piéu khién PID (viét tat cua: Proportional—Integral—
Derivative Controller) 14 mot trong nhiing b fiiéu khién pho bién va quan
trong nhit trong cac thiét bi va hé thdng cong nghiép tir & dia CD t6i van tdc
xe 0 to fiéu fivgce thyc hién bdi cac thuat toan PID. Tai lidu nay 6 dung diéu khién
cac hé thong vat 1y nhu fidng co DC, hé thong l4i tur

nong trén robot, 6 td, 10 nhit, vv
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Diéu khién déng co' mét chiéu theo thuat toan PID

MOTOR DRIVER 3A-DCS DC Motor

(NG DUNG NGU'0I DUNG USB 9001

Encoder va
Cam bién déng

Hinh 3.1 So d6 diéu khién dong co theo thuat toan PID

Diéu khién pid 1a gi ?bo diéu khién PID (Proportional—Integral— Derivative
Controller) 1 mét bd hiéu chinh c6 phan héi nham 1am gia tri sai 1éch ctia mot tin
hiéu khién bang khong. B PID c6 ba thanh phan: proportional - ty 18, integral -
tich phan, va derivative - fiao ham), ba thanh phan nay déu c6 vai tro dua sai 1éch
vé khong. Tinh chét tac dong cia mdi thanh phan co dic diém riéng duoc khao sat
chi tiét trong phan sau. Tin hiéu phan hoi (feedback signal) thuong 1 tin hiéu thuc
duoc do bﬁng cam bién. Gia tri sai 1éch 1a hiéu cta tin hiéu dat (setpoint) trur cho
tin hiéu phan hoi.

- PID 12 bo diéu khién thong dung nhit trong cong nghiép vi tinh d& ap dung, va
mang lai chat luong diéu khién 6n fiinh cho hé thdng. Cu thé, bo diéu khién PID
thuong sir dung trong diéu khién dong co DC, robot, cac hé thong trong 6 to, diéu

khién ap xuat, bang truyén, vv.

3.1.2: Ban chit toan hoc ciia thuit toan PID
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Gia tri dit (mong muon) Giatri thue

e u(t) u(t) u(t (Ot drg)
Bo dieu 5 B vaolra \ B khuéchdai -\ Doi tyong \
+ khién > >

y ¥ (V0) Diéu khién

Cam bién dogia tri thue

(Tin hiéu phan hoi)

Hinh 3.2 bd PID diéu khién tc do

Mbt bd diéu khién PID c6 so d6 nhu hinh trén. Trong bd diéu khién PID, sai
léch e duogc tinh bang hiéu gia tri dat hodc diém dit (Set point s ) trir cho gia tri
thuc té do dugc (measured value cia hé thongdm ).

e =0;—0n
Hoat dong cua hé théng diéu khién vi tri. Bo PID nay s¢€ doc va hiéu

gia tri ma ngudi diéu khién mong mudn (goi 1a gia tri dit, & fidy 1a vi tri cia B ¢
toa 6 xB=20cm), thudng ngudi didu khién dua gia trj dit vao bo diéu khién PID
thong qua GUI (Graphical user interface - giao dién nguoi ding do hoa). Bo diéu
khién PID s& tinh sai léch e, va qua bd PID thanh tin hiéu diéu khién u(t)1 tinh theo
cong thirc 10.2, sai léch sau khi tinh toan fiugc truyén ra ngoai hé théng thuc thong
qua card vao/ra (I/O) nhu card USB-9001 hoac NI 6009 ¢ day tin hiéu lic nay la
tin hiéu dién 4p va duoc goi l1a u(t)2. Sau do, tin hi€u nay nuoc khuéch dai nhd mét
bd Driver (vi du Motor driver) dé ting tin hiéu du cong suat diéu khién co cau
chap hanh (dong co DC), goi 1a tin hiéu U(t). Tin hiéu diéu khién dong co sé& diéu
khién co ciu 5, khi dong co quay thi thanh kim loai truoc theo phuong X va dau di
chuyén dan tir A t&i B. Hoan thanh mot vong diéu khién. Sau d6 bo diéu khién PID
s€ lién tuc thuc hién lai viéc tinh toédn sai I¢ch cta vi tri dat (vi tri B) so véi gia tri
vi tri thuc té (measured signal) cia dau 1 (nhd vao bd do vi tri gan v6i dong co),
Néu gi4 tri sai 1éch van con thi bd diéu khién PID tiép tuc phét ra tin hiéu dé quay
do dong co cho td1 khi gia tri thuc té cla dong co trung khop véi gia tri dat. Tuac
khi d6 sai 1éch s& bang 0. Chirng nao con sai léch thi b diéu khién PID con hoat
dong dé hiéu chinh tin hiéu fiiéu khién. Ban cht toan hoc ciia bo PID sé& duoc giai

thich
30



trong cong thirc t
u (t) = Kee(t) +K; I e(r)d(z) + Kyd/dt e(t)

0
— u(t): tin hiéu diéu khién, 12 tin hiéu do b PID sinh ra, (thuong tin hiéu nay di
qua mot module cong suét) va di vao hé théng (d6ng co mot chidu). Co don vi phu
thudc phan cing, nhu d6i v6i diéu khién dong co mot chiéu 24V thong qua module
cong suit 1a mot Motor driver 24V thi u(t) c6 don vi 1a Volt.
— K e(t) : Khau ty I¢.
- K, Ki Ky, : cac h¢ ) ty 1€, tich phan va vi phan ctua bg PID ,
— e(t)sai 1éch tai thoi fiiém hién tai.
— e(t )d(t) : Dién tich S tao boi fiwong cong gia tri thuc té,duong thang gia tri dit,
va cac can la thoi diém trude va sau
mot vong diéu khién (cling chinh 14 thoi gian thuc hién hét mot vong 1ap toan bd
chuong trinh diéu khién K hay noi cach khac K chinh 1a don vi thoi gian trich mau
d(t) (thuong thoigian trich ) d(t )(mau bé khoang ms tham chi nano gidy). Vay
tich phan tir 0 — t caa sai léch nhan vai thoi gian 1ay mau chinh la tong hop céac sai
léch tir khi hé théng bat dau dugc diéu khién téi thoi fiém hé thong nang hoat

dong hién tai.

Gia tn do duoc

(gia tn thuc té)

Gia tn

dat

K Thoi gian (giay)

Hinh 3.3 M6 ta gia tri dat va do duoc va dién tich sai léch
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— Céc hé sb luon khong am: tirc K K;,Ks>0
—  d[e(t) \dt : Téc id thay fi6i cta sai l1éch tai thoi fiiém hién tai
Y nghia cac hé so gain trong bd PID khi ting cac hé sé K,KiKy doc 1ap nhau
- V6i ciing mot gia tri e(t) , néu ting K, thi tin hiéu diéu khién u(t)
tang. u(t) ting dong nghia dién 4p tac dong vao dong co mot chibu ting 1én, dién
ap tang s€ lam lam giam e(t) nhanh hon c¢6 nghia hiéu gia tri dat va gia tri do duogc
s& giam nhanh hon. Khi d6 ta goi kha nang dap ung cta thong nhanh. dap ung cia
hé thong dugc xem 1a cang nhanh khi thoi gian can thiét dé tin hiéu dau ra cua hé
thng dat toi gia tri dit cang nho.

Tuy nhién khi K, qué 16n,thi h¢ thong khong 6n dinh vi ¢6 hién twong gia
do duoc ctia hé thong vuot qua gia tri dat, goi né 1a vot 16
- K; co tac dung lam tang tdc d6 dap tng vi né ciing lam tang dién ap (U(t))
dat vao dong co. dong thoi khau nay lam sai léch tinh (steady-state error) tré vé 0
nho vao dic tinh cong don sai léch ciia phép toan tich phan. Sai 1éch tinh la sai léch
sau khi tin hiéu dau ra cua hé théng da on dinh.
— Kq khau D c6 tac dung lam 6n dinh hé théng. Khi e(t) doi dau tac gia tri
phan hdi 16n hon gia tri setpoint, thi khau D né c6 tac dung lam giam tin hiéu diéu
khién
Phuong phap dinh b thong s K, KiKy(Cac hé sb gain) thu cong thudng dua vao
viéc thir nghiém cac thong so. Ta xac 1ap cac hé s6 K,, K; Kq bang khong. Sau d6
tang dan Kp cho tai khi vot 16 dat bang gan 1,5 lan gia tri fiat. Hiéu chinh Ki cho
sai léch tinh bang khong. Va hiéu chinh Kd cho hé thdng giam rung lac.
Bang 3.1: phuong hap chinh pid

Dang diéu Ko ki Kg
khién
p 0.50K,
Pl 0.45K 1.2K, Py
PID 0.60K, 2K,Py KoPu/8

3.2 Giéi thiéu vé card USB-9001
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Théng sé chung

Cong két ndi
HJ tro hé diéu hanh
Kiéu do

Diéu khién

Ho DAQ

Doc tin hi¢u Analog

S6 kénh

Téc do lay mau

D0 phan giai

Trich mau dong thoi

Ngudng dién ap giéi han 16n nhat
D06 chinh xac

Tin hi€u analog tir cac loai cam bién
Linh vyc udng dung do dién ap
Xuit tin hiéu PWM

S6 kénh

Tbc do cap nhat

Do phan giai

Ngudng dién ap

Tin hiéu diéu khién dong dién
Cic chéin xuit tin hiéu s6

S6 kénh

Timing

Logic Levels

USB(chuan giao tiép RS232)

windows

6 kénh dién ap(ADC)

1 bd dém xung tir cac loai encoder
(dém 1én hoic xudng tiy theo encoder)
4 kénh xuét tin hiéu

2 kénh xuat tin hi¢u diéu ché

xung(PWM)

6 SE

142S/s

8bits

Khong

0t6i5V

10mV(V e =2.56)

Nhi¢ do, ap suét, luu luong vv

Diéu khién tu dong oto cong nghiép

2

100S/s

8 bits

0.5V

10mA (dong ngan mach)

4
Software
TTL
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Ngudng dién ap ra

Output Current flow

Dong dién( kénh/tong)

B dém xung

S0 bo dém

D0 phan giai

Tan s6 ngudng xung 16n nhét
D0 rong xung vao nho nhat
Muc logic

Ngudng cuc dai

05V
Sinking, sourcing
10 mA/100 mA

1(dém 1én hodc dém xubng)
16 bits

250KHz

2 US

TTL

0.5V

ung dung Po tc d6 dong co tir Encoder,do xung
Cho phép thuc hién nhé tam Yes
Tac dong Digital
Bang 3.2cach sir dung
Chan | Ki hi¢u Gia | Mo ta Gia tri
tri reset
Input | ADCO- Nhan tin hiéu dang tuong tu NA
ADC5 (analog).Vref s€ 1a Sv trén USB hodac
2.55 do sét trén may tinh
Input | PULSE Pém xung canh 1én(0-5v) 0
Input | PWMO Tao xung véi tan s6 co dinh va hé sd 0
PWM1 xung thay doi tir 0-255 tuy sb dit trén
may tinh (xung 0-5v va 2 tong trd
4700hm)
Input | DIR 0 | Sét bo dém xung PULSE dém xudng 5v
5V | Set bo ¢ém xung PULSE dém lén
Output | SWO0-SW2 Tinh hiéu ra dang sb (0 hodc 5v.Téng trd | 0
470 ohm) tuy sét trén may tinh
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Tinh hi¢u ra dang $0 (0 hoac 5V), s€
khong s€ khong stir dung ADCO
Nguén | GND Mass 0
Nguon | +5v Lay tir USB Sv
So d6 chin

- ADC0-ADCS: tra vé gia tri chuyén d6i cac chan ADC twong ung (0-255).

- DACO-DAC1.: dat gia tri ngo ra chan PWM cho chan DAC tuong ung (0-
255).

- SW0-SW3: dit gia tri cho 3 ngd ra sé6 (TRUE-FALSE).

- PULSE: tra vé gia trj s6 xung da dém tir chan PULSE

+5Sv PWM 1
ADC/SW3 PWM O
ADC 1 & SW 2
ADC2 0 SW 1
ADC 3 = SW 0
ADC 4 '.E DIR
ADC5 PULSE
GND GND

Card USB-9001

Cong USB
Card giao tiép may tinh da nang USB 9001 c6 chtic nang twong duong cac

card thu thap dit liéu USB do cac hang nudc ngoai san xuat co trén thi trudng trong
va ngoai nudc nhu NI USB 6008/6009-Hoa ky, Advantech — dai Loan, vv. Card
Hocdelam USB-9001 cé thé dung dé giao tiép voi may tinh qua cong USB dua
theo chuan RS232.
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Piéu khién toc do dong co theo thuit toan PID

3.3 Cac ing dung véi Card USB 9001

Phan nay lan luot huéng dan cac ban thuc hién xay dung cac tng dung thuc té
véi card usb 9001 gom

- Thu thap dir liéu tir cdc cam bién nhiét do,bién trd,anh sang khoang céch,

VV...

- Diéu khién dong co DC theo thuat toan P trong bd PID

- Piéu khién hé thong

Pé thuc hién mot ung dung véi labview,ta phai

1-  Két ndi phan cung can thiét

2-  Cai dat phan mém can thiét

3-  Tién hanh lap trinh

3.4Piéu khién PID cho ddng co DC
Pé thuc hanh bd didu khién PID,ching t6i chon card 9001, phan cimg hoan
thién nhu hinh 3.1
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S5 IF WM DR BRE :1‘_ TOPVIEW
INPUT
v " L] L
ADC/SWO P
HOCDELAM ADCY w2
NOTOR DRIVER 3ADCS aDC2 Wy
ADCY w0
ADCS on
ADCS rusee
{’—3 (* o ? nocoeran ! ono 1
9ll® ey
— . —
Motor VS GND U O

GND: Ciéc ehin GND dsoc ndi chung vi nbi v Mass
Inpes: Cdn cung cdp tin hefu vio phin cing
Output: Tin hebu xult ra 9 phdn cirng

e clrguse
26V GND (npet)
QeNOTOR Ghi chn:
VS 12-%V
L R
— |

Mator -

ENCOOER Crane A (Oup)

Chanel B (Outaut)

o SV (Input)
JOND (legut)

i 8

Hinh 3.4 So d6 mach dién két ndi phan cimg diéu khién PID dong co DC
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Hinh 3.5 S& d6 két ndi phan cung diéu khién PID dong co DC

3.5 Lap trinh trén phin mém LabView
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KET LUAN
Sau mot thoi gian nd luc tim hiéu, nghién clru cung véi sy chi bao tan tinh va
hd tro vé& nhiéu mit cta thiy gido Ths. Ngé Quang Vi, dé tai: “Piéu khién dong
co mot chiéu qua giao dién labVIEW”. D3 giai quyét dugc cac van dé sau:
- Tim hiéu vé LabVIEW co ban, cac giao thirc két ndi, phan mém nhing
vao LabVIEW, va cac bo cong cu di kém.
- Xay dung bo diéu khién dong co mot chiéu qua giao dién LabVIEW

Trong qua trinh lam do an, mic du da rat ¢ gang nhung do kién thtc va
kinh nghiém con han ché nén d6 an nay khong thé tranh khéi nhiing thiéu sét. Em
rat mong nhan duogc sy chi bao dong gop cua cac thay, co gido va cac ban dé dd an
nay dugc hoan thién hon.

Em xin chan thanh cam on thay gido Ths. Ngé Quang Vi, nguoi di truc tiép
tan tinh huéng dan, chi bao va tao diéu kién cho em nghién cuu, xay dung thanh
cong mo hinh va hoan thanh d6 4n nay. Em xin cam on thay c6 gido trong bo mon
dién cong nghiép truong PHDL Hai Phong, cac ban sinh vién 16p DC1901 da dua
ra nhiéu gop y dé hoan thién dd an.

Em xin chan thanh cdm on!

Hai Phong , ngay thang nam 2019

Sinh vién thuc hién

Vii Anh Tuin
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