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Tinh than thai d6 cta sinh vién trong qua trinh 1am d¢ tai t6t nghiép

1. Panh gia chét luong ciia d6 an/khoa luan (so voi ndi dung yéu cu di dé ra trong
nhiém vu D.T. T.N trén cac mit Iy lun, thyc tién, tinh toan s6 liéu.. J)
2. Y kién cua giang vién huéng dan tét nghiép
DPuoc bao vé I:I Khong dwoc bao vé I:I Piém huong dan I:I
Hai Phong, ngay ... thang ... nam ......
Gidng vién huéng dan

(Ky va ghi ro ho tén)
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1. Phan nhén xét cia gido vién chAm phan bién

3.Y kién cua giang vién cham phan bién
Duoc bao vé I:I Khong duoc bao vé I:I Piém huwong dan I:I
Hai Phong, ngay ... thang ... nam ......
Giang vién chAm phan bién

(Ky va ghi 13 ho tén)



LOI CAM ON

Khi hoan thanh d6 4n tt nghiép ndy ciing 13 em két thiic thoi gian hoc tap tai
truong Pai hoc Dan 1ap Hai Phong. Khoang thoi gian hoc tdp va nghién ctu tai
truong da giap em hiéu va yéu quy noi day nhiéu hon. Nha truong va Thay Co
khong nhiing truyén dat cho em nhing kién thirc chuyén mén ma con gido duc cho
em vé ly tuong, dao dirc trong cudc séng. Pay 1 nhimg hanh trang khong thé thiéu
cho cudc sdng va su nghiép ciua em sau ndy. Em xin bay to 1ong biét on sau sic dén
tat ca cac Quy Thay C6 d3 tan tinh chi bao, dan dat em dén ngay hom nay dé co thé
viing budce trén con dudong hoc tap va lam vié€c sau nay.

Do an tot nghiép da danh dau viéc hoan thanh nhiing nim thang miét mai
hoc tip cta em. Va dd an nay ciing danh dau sy truong thanh trén con duong hoc
tap ciia em. Qua ddy em xin gui 10i cam on dén gia dinh va ban bé da luon dong
vién va tao moi diéu kién d& nhom hoan thanh khéa hoc.

Cubi ciing, em xin bay to long biét on sau sic nhat dén Thay Ngb Quang Vi
v6i sy nhiét tinh gitp dd, tao diéu kién thuan loi va su dinh huéng ding dan va kip

thoi ctia Thay da gitip em rat nhiéu trong qua trinh thuc hién d6 an.

Sinh vién thuc hién
Pham Ngoc Giang
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Loi mé dau

- Nghién ctru vé cach thic s dung phan mém LabVIEW, tim hiéu vé cac
tng dung cua LabVIEW nhu: cach tao giao dién, 1ap trinh so do khéi, lam thé nao
dé tao thiét bi ao (V1) va thiét bi a0 con (Sub VI) ...

- Nghién ctru vé card USB- 9090, cach truyén va nhan tin hiéu tir phan mém
LabVIEW téi card USB- 9090.

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

Poi twong pham vi nghién ciru

Véi dé tai:’Piéu khién vi tri déng co DC qua giao dién LABVIEW”’ ddi
twong nghién ciru cta em bao gém: nghién ctru vé phan mém LabVIEW, card
USB-9090 , dong co mot chiéu , diéu khién PID, giao tiép voi pe thong qua card
USB-9090 phan mém LabVIEW xu Iy tin hiéu dua vao, sau d6 xuat tin hiéu ra dé
diéu khién dong co DC

Y nghia thyc tién ciia d6 an:

Nghién ciru phan mém LabVIEW véi nhiing tng dung rat rong rai, boi vi
bang phan mém chung ta c6 thé thiét ké, diéu khién va kiém tra nhu cac phan cing
diéu khién va do dac. LabVIEWc6 kha nang két ndi toi rat nhiéu thiét bi giup tap
hop dit liéu d& dang, ddng thai cung cép tinh két ndi téi hau hét moi thiét bi do, vi
vay co thé dé dang két hop nhitng tng dung LabVIEW méi vao cac hé théng hién
dai

Noi dung thie hién dé tai gom 3 chwong

Chuong 1 : Tong quan vé phan mém lap trinh labVIEW

Chuong 2 :Tim hiéu dong co mot chiéu cac phuong phap diéu khién

Chuong 3 :Diéu khién vi tri dong co DC qua giao dién labview

Do thoi gian ¢6 han va kién thic chuyén mon ciing nhu thuc té con han ché
nén ban d6 an nay khong tranh khoi nhitng thiéu sét. Kinh mong nhan duoc sy chi

bao, gop ¥ cua cac thay co va cac ban dé d6 an nay duogc hoan thién hon.



Em xin chan thanh cam on su gitp d& chi bao tan tinh caa cac thay, co, dic
biét 1a thay Ngo Quang Vi da tao diéu kién tot nhat dé em hoan thanh d6 an nay.
Em xin kinh chtc cac thay ¢6 luon luon manh khoe dé co thé tiép tuc diu dét nhiéu
thé hé sinh vién.

Sinh vién thyuc hién dé tai:

Pham Ngoc Giang



CHUONG 1:
TONG QUAN VE PHAN MEM LAP TRINH LABVIEW

1.1: TONG QUAN VE LABVIEW
1.1.1. LabVIEW la gi?

LabVIEW (Laboratory Virtual Instrument Engineering Workbench) la
ngdn ngit 13p 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 dir liéu (Data Acquisition ), (thu thap cac gia tri ap Suat, cuong
do, dong dién,...)

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

- Phan loai san pham (dung chuong trinh xtr Iy 4nh dé phan biét san pham bi
15i, phé pham)

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

- Giao tiép may tinh va truyén dan dir liéu qua cac cong giao tiép ( hd tro hau
hét cac chuan giao tiép nhu USB, PCI, COM, RS-232, RS-485)
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Hinh 1.1 Pham vi &thg dung cia 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 téc cua dong co...

- Giao tiép vai 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 duoc dé phuc vu cac muc dich
nghién ctru hay muc dich cua hé thong ma nguai 1ap trinh mong muén.

- Xay dung cac giao dién nguoi dung mot cach nhanh chéng 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.
- Microsoft SQL Server.
- Oracle.
1.1.5. Cac giao thirc két ndi
- Ethernet
- CAN
- DeviceNet
- USB
- IEEE 1394,
- RS-232
- GPIB
- RS-485

Gioi thidu vé LabVIEW Kha nang két
n hop cac phan cirng

USB, RS232,PXI,
RS485, PCI,
Third-party devices

Hinh 1.2 Cac giao thiic két ndi caa LabVIEW



1.1.6. Cac Module va by cong cu LabVIEW
1.1.6.1. Cac module LabVIEW

Pé ting cudng sac manh va mé rong kha nang caa bé phan mém phat trién
LabVIEW, NI cung cip thém cac module hd trg dén nhiéu loai phan cing nhing
khac nhau:

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

- Module FPGA.

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

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

- Module md 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 tung va PDA (LabVIEW PDA and LabVIEW
Touch Panel Module).

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

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

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

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

- Bo do lwong am thanh va rung dong (LabVIEW Sound and Vibration

Measurement Suite).



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

- B6 cong cu tuong tac mé phong (LabVIEW Simulation Interface Toolkit).

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

- B6 cong cu két ndi Internet (LabVIEW Internet Toolkit).

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

- B6 cong cu diéu khién PID (LabVIEW PID Control Toolkit).

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

LabVIEW duoc biét dén nhu 1a mot ngon ngir 1ap trinh véi khai niém hoan
toan khac so voi cac ngon ngir lap trinh truyén thong nhu ngdn ngir C,

Pascal... Bang cach dién dat ca phap théng qua cac hinh anh tryc quan trong
moi truong soan thao cé san hang ngan thu vién, ham va cau trac lap trinh,
LabVIEW da duogc goi vai tén khac la 1ap trinh G (viét tat cia Graphical).Nhiing
chuong trinh LabVIEW dugc goi la nhiing thiét bi a0 (Virtual Instruments — VIs),
boi vi hinh dang va cach hoat dong giéng véi nhiing thiét bi vat ly, chang han nhu
may nghiém dao dong, may hién song...

Trong LabVIEW, ban xay dung giao dién nguoi dung bang cach sir dung
mot bo cac cong cu va doi tuong, va ctra s6 Front panel dugc xem nhu la giao dién
ngudi dung. Con cira s6 Block diagram chira cac ham thao tac 1a cac biéu tuong dd
hoa, noi ma dong di liéu thuec thi.

1.2. CAC THANH PHAN CUA LABVIEW

LabVIEW bao gdom cac thu vién cua cac ham chirc nang va cac céng cu phat
trien dugc thiét ké dac biét danh cho thiét bi diéu khién. Cac chuong trinh
LabVIEW duoc goi la nhitng dung cu 4o boi vi sy xuat hién va hoat dong cua

chung mé phong cac dung cu thuc té. Cac VI ¢o ca 2 tuong tac d6 la: mot tuong tac



giao dién ngudi dung va mot ma nguon tuong duong, va truy nhap cac tham sé tir
cac VI tang cao.

LabVIEW gdm co6 3 thanh phan chinh d6 la: bang giao dién ( The Front
Panel), so d6 khéi (The Block Diagram) va biéu twong & dau ndi (The Icon -
Connect).

1.2.1. Bang giao dién (The Front panel)

Front Panel la giao dién ma nguoi sir dung hé théng nhin thy. Cac VI bao
gom mét giao dién ngudi dung cé tinh tuong tac ma dugc goi la bang giao dién, vi
né moé phong mat trudge caa mot dung cu vat Iy. Bang giao dién c6 thé bao gdm cac
nam, cac nat day, cac do thi va cac dung cu chi thi va diéu khién khac.

Ban nhap vao dit liéu sir dung ban phim va chuét roi sau d6 quan sét cac két
qua trén man hinh may tinh.

Vao Start>>All Programs>> National Instruments LabVIEW mét cira s6
LabVIEW xuét hién. Ban tiép tuc chon Evaluate va cira s6 Getting Started s& xuat
hién ngay sau d6. Ban chon Blank VI dé hién thi bang giao dién hoic ban cé thé
chon New va sau d6 hop thoai New xuat hién va trong hop thoai dé6 mic dinh con
tré & danh muc Blank V1. Bé hién thi bang giao dién ban chi can kich vao nit OK &
phia goc phai dudi. Ca hai cach trén déu dé mo bang giao dién méi dé ban cé thé
xay dung mot VI mai hoan toan.

Ngoai ra ban co thé mé mot bang giao dién cé san trong LabVIEW bing
cach trong hop thoai New, tr muc Create New, lua chon VI>>From
template>>Tutorial (Getting Started)>>Generate and Display. Va sau d6 kich

nat OK dé hién thj bang giao dién. Bang giao dién s& xuat hién nhu hinh1.3



2 Untitled 1 Front Panel

Ble Edt Yew Project Operate Jooks Window Help

Hinh 1.3. Bing giao di¢n
Ta ciing c6 thé m& bang giao dién caa mot VI ¢6 sin trong thu vién LabVIEW
bang cach trong hop thoai bang giao dién vao File>>Open sau d6 kich dap vao cac
vi du c6 san. Trong khi VI dang tai, mot hop thoai xuat hién, cai ma mé ta tén cua
VI hién thoi dang tai, tén cua diéu khién cang ma VI dugc dinh vi trén do, cac thu
muc va cac duong dan dang duoc tim kiém, va sé luong VI trong qua trinh tai. Hop

thoai xuat hién nhu hinh 1.4 bén dudi:

® Do an tot nghiep_DK3.vi

Loading: 74 Loaded
<vilib>:\addons\Control Design|_Utility\Matrix Math,Ib\CD Round to Zero.vi

Searching:

[ Ignore Item ][ Browse... J Stop...




Hinh 1.4 Mo ta tén cia VI hién thoi dang tai
Trong bang giao dién bao gdm mot thanh cong cu cua cac nat 1énh va cac
dung cu chi bao trang thai ma ban str dung cho qua trinh chay va xt ly cac VI.
N6 ciing bao gém nhitng tuy chon phong va cac tuy chon phan phdi va sap

thanh hang cho viéc soan thao cac VI

#; Untitled 5 Front Panel *

|e Edit View Project Operate Tools Window Help
=

Bl P [ B e
I T

12 34 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 st lai
chuong trinh)
2. Nut chay lap
3. Nut dung cudng ép chuong trinh
4. Nut tam durng
5. Text setting (mau sic, dinh dang, kich thuéc- phong)
6. Giong déu ddi tuong theo hang doc va ngang
7. Phan b cac ddi tugng
8. Thay d6i kich thudc cac ddi tuong
9. Lénh bd sung
10. Cira s trg giup
Cac luu y trong hoat dong VI

1. Trong bang giao dién, chay VI bang cach kich vao nat chay G



trén thanh cong cu

Nut chay thay di dé chi bao rang VI dang chay "y

2. St dung cong cu Operating dé thay ddi cac gia tri giéi han cao va thap.
Pau tién chiéu sang gia tri cii, sau d6 bang viéc tiép tuc nhan dap gia tri ban mudn
thay d6i, hoic 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 c6 thé
kich trén nt nhap vao trong thanh cong cuy, hoac kich chudt trong mdt ving md
ctia ctra sO dé nhap vao gia tri méi.

3. Thay dbi diéu khién trugt Update Period, bang cach dat cong cu Operating
trén thanh truot va kéo cia n6 t61 mot vi tri moi.

4. Thyc hanh diéu chinh nhiing diéu khién khac.

5. Dung VI bang cach kich vao cong tic chuyén ddi thu nhan. VI khéng thé
dimng ngay lap tic boi vi VI con phai doi cho phuong trinh hay su phan tich cudi
cung dat té1 hoan thanh thao téc.

Luu y: Ta nén doi cho mgt VI thyc thi hoan toan hoac nén thiét ké mot cach
thirc dé dimg no, chang han nhu dit mot cong tic trén giao dién.

Mic du VI dimg néu ta kich vao nut dimg trén thanh cong cu, day khong
phai 13 cach tot nhat dé dimg cac VI lai boi vi ntit dimg dimg chuong trinh ngay 1ap
ttrc. Piéu nay c6 thé lam gian doan cac ham chic ning 1/0, va vi thé nd c6 thé dan
dén tinh trang khong mong muén.

1.2.2. So' @6 khoi (The Block Diagram)

So dd khdi chua dung ma nguén dd thi, thuong biét nhu 14 m3 G hodc ma so
d6 khdi, cho dén VI chay nhu thé ndo. Ma so d khéi sir dung dd thi biéu dién cac
chic nang dé diéu khién cac d6i twong trén giao dién. Cac dbi tuong trén giao dién
xuat hién nhu biéu twong cac thiét bi trén so d6 khdi. Két ndi diéu khién va cac dau
ctia dung cu chi thi t&i Express VIs, Vls, va cac chirc nang. Dir liéu chuyén thong

qua day dan tu cac di€u khién dén cac VI va cac ham chuc nang, tir cac VI va cac



ham chirc nang dén cac VI va cac ham chirc ning khac, va tir cac VI va cac ham
chtrc ning dén cac dung cu chi thi. Sy di chuyén cta dit liéu thong qua cac nut trén
so dd khéi xac dinh ménh 1énh thuc hién cta cac VI va cac ham chuc 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 t6i so dd khdi bang cach trén bang

giao dién nhan <Ctrl E>. So d6 khéi ¢6 nén mau tring nhu hinh 1.6 dudi day:

B Untitled 1 Block Diagram

Fle EdX Yew Project OQperate TJTools Wndow Help a

(]2 @ [n][9][#=] wofwtlos (13 scobcatonror - [2o-[==-][S-{=d [P

1.2.3. Viét chwong trinh trén nén LabVIEW

Chuong trinh cia LabVIEW dugc chia 1am 2 phan: Viét trén Font Panel va Block
Diagram

Phan Font Panel 1a phﬁn giao di¢n thyuc thi chuong trinh diéu khién, tao cach lénh

diéu khién ddi twong ctia minh, 1a phan Control dé diéu khién canh tay.

— Control 14 cac d6i tugng dit trén Front Panel dé cung cap di liéu cho chuong

trinh. N6 tuwong tu nhu dau vao cung cip dir liéu.



— Indicator 1a ddi tuong dugc dat trén Front Panel dung dé hién thi két qua no

tuong tu nhu mot dau vao cua chuong trinh.

Phéan Block Diagram 1a phan so d6 khdi, tao cac khdi chuong trinh 151 dé diéu
khién (Hinh 1.7). Block Diagram la phan dé viét thuat giai cho robot, cac phuong
trinh dong hoc nguoc, thuat giai PID cho cac dong co va cach md phong 3D cho
canh tay robot.

— Terminal: | cac cong dir liéu truyén qua gitta Block Diagram va Front Panel va
giita cac Node trong Block Diagram. Cac Terminal nam & dudi dang cac Icon cia

cac Function.

— Node: la cac phﬁn tu thuc thi chuong trinh, chung tuong ty cdc ménh dé, toan tir

ham va cac chuong trinh con trong cac ngén ngir 1ap trinh thong thuong.

— Wises: la cac day noi dir li¢u gilr cac node
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Hinh 1.7: Chuwong trinh diéu khién Front Panel va Block Diagram



+ Giao dién diéu khién bang may tinh
Céc khdi dugce str dung trong chuong trinh

— Céc ki hiéu toan hoc: Functions/Express/Arithmetic & Comparsion/ Numeric
(Hinh 1.8).

{2 Daprosn Numers

e = [= >
Acd Suseracy Mudrisy Divicte
~ <371
» [} |
o [o
Traorwmwent Deowrwrd Campeund ..
i fr fi- i pe
Anoute Yol Rowud Round To 3¢ ReundTe «Iof  Scale By 2°n
- -~
2> == B> & [
Square Roct fguere Neget= Peoprocel Syn
= cF
Num Conat Random Mum
— 3,_, E »
oInd 53 Wacking [pt-.. Meth Cort...

Hinh 1.8: Cac ki hiéu toan hoc

- Céc toan tur so sanh ( Hinh 1.9).

-] Express Comparison

= [ > [ = B>

Equal? Mot Equal? Greater? Less? Greater Or =7 Less Or=7

B e B> 3> o s>

Equal ToO? Mot Equal To... Greater Than.. Less Than(?

Greater Or = .. Less Or=07
?
-
Select

Companson

Hinh 1.9: Khbi toan ti so sanh

- Khéi PID: control design & Simulation / PID (Hinh 1.10).
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Hinh 1.10: Khdi PID

— Khbi biéu dién d6 thi: Controls /Grap Indicators (Hinh 1.11).

7«_';; Controls géeur.h‘
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N Hinh 1.11: Khdi biéu dién
dd thi

-Cac ham: Functions/Programming/Structures (Hinh 1.12).
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Hinh 1.12: Khdi cic ham
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- Céc bién: Controls/Numeric controls (Hinh 1.13).
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Hinh 1.13: Khdi cic bién

— Dbinh dang kiéu dir li€u cho cac bién: Nhap phai chudt vao bién numeric

control/Representation/chon kiéu dir liéu (Hinh 1.14)
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Hinh 1.14: Khéi céc kiéu dir liéu
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CHUONG 2

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

2.1 PONG CO DIEN 1 CHIEU THONG THUONG

*Cau tao

Cau tao bén ngoai:

Vo kim logl

Nap may

Trye dong cor

Cép nguén

i
\
Nap may

Hinh 2.1c4u tao bén ngoai ciia dong co dién mot chiéu
Cht thich
Cap ngudn : 12 2 day dan dién ( mot chiéu) tir ngudn phat t6i nudi dong co,
nguon dién phat mot chiéu thuong ¢ dién ap tir 6Vol, 12 Vol dén hang ngan Vol
Vé kim loai : La vé boc dong co, tac dung bio vé dong co tranh nhiing tac
dong cua mot truong .Béng thoi cling dé dinh vi dong co vao vi tri lam viéc

Truc dong co : D¢ truyén mdé men quay cua dong co td1 co cau cong tac



Nap may : dé bao v€ may khoi nhiitng vat ngoai roi vao lam hu héng day
quan va an toan cho nguoi khoi cham vao dién. Trong may dién nhé vira ndp may

con cd tac dung lam gia d& 6 bi. Nép may thuong 1am bing gang.

Céu tao bén trong

Cuén bu
Cugn day - .. [ S
phan ung o — Cugn kKich thich
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Hinh 2.2 Céu tao bén trong ciia dong co dién mét chiéu

Gong tir : Gong tir dung lam mach tir ni lién cac cuc tir, ddng thoi 1am vo
may .

Trong dong co dién nho vira thuong dung thép day udng va han lai. Trong
may dién 16n thuong dung thép dac. Co khi trong dong co dién nhé dung gang lam
vO may

Cuc ddng co (cue chinh) : La boh phan sinh ra tir truong gdm c6 16i sat cuc
tir va day quan kich tir 16ng ngoai 16i sit cuc tir. Li st cuc tir 1am bang nhing 14
thép ki thuat dién hay thép cac bon day 0.5 dén 1mm ép lai va tan chat. Trong dong
co dién nho c6 thé dung thép khéi . Cuc tir dugc gan chat vao vo may nhd cac

buldng



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

Cuec tir phu : dugc dit bén cac cuc tir chinh va ding dé cai thién d6i chiéu.
L5i thép cuc tir phu thuong 1am bang thép khéi va trén than cuc tir phu c6 dat day
quin ma ciu tao gidng nhu diy quin cuc tir chinh. Cuc tir phu duoc gan vao vo
may nho1i nhiing bulong

Cudn bu : ¢6 tac dung khir méo dang tir thong phan b trén bé mit Rot do
anh huong ctia cudn ddy phan tng

Co gop dién :

NNUNUUUUUUOOONNNNNNNANN

4

Hinh 2.3 cau tao cua cod gop dién

La cum chi tiét phtrc tap nhét cua may dién mot chiéu vi trong két cau cia n6
c6 rat nhiéu 1a dong ( duge goi 1a lam dong) xép xen k& véi cac tAm mi ca cing tao
thanh vanh tron( dugc goi 1a vanh gop). Cac chi tiét cua cd gdp co hinh dang rat
phtic tap, ghép lai v6i nhau bing mit con dugc ché tao véi cac yéu ciu nghiém
ngit vé bé mit gia cong cung cac kich thudc co cip chinh xéc cao.

Co gbp dién co nhiéu két ciu khac nhau. & may di¢n mot chiéu tir vai chuc
kW tré 18n, cd gop co két cau bac ép ( xem hinh 2.3) . ¢d gop 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 déng do.... mi ca cing, mi ca mém , thép 45, thép CT, son canh
kién, bang soi tong hop ... Khi lam viéc, cd gop chiu tac dong rat 1on cua luc ly tim

, nhiét d6 cao co thé 1én dén 1300 O¢ phat sinh tir luc ma sat cua vién than lén vanh



gop tir tia Iira do tiép xuc cua vién than khong 6n dinh, do dong dao chiéu va do do
1€ch duong trung tinh hinh hoc cia cum choi than, mot chi tiét ché tao khong dat
yéu cau k¥ thuat, thue hién khéng chuin xac mot budc cong nghé , cd gop sé bi pha
hity khi 1am viéc, dan dén su cd cua may di€n mot chiéu

Phan loai : theo kiéu kich tur thi dong co mot chiéu dugc phan ra nhiing loai
nhu sau :

Pong co mot chiéu kich tir doc lap

Pong co mdt chiéu kich tir ndi tiép

DPong co mét chiéu kich tir song song

Pong co mdt chiéu kich tir bang nam cham vinh ctru.

2.2 PONG CO PIEN MOT CHIEU KiCH TU BANG NAM CHAM VIiNH
CUU (DCVO)
2.2.1 : Céu tao

Pong co mot chiéu kich tir bang nam cham vinh ctru (DCVC) — 14 truong
hop dic biét cua dong co mot chiéu kich tir doc 1ap. Cudn day kich tir trén Stator

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

(2}

E

g
Nguén
Dién
1 Chiéu

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

Mot DCVC thi bao gdm 6 phan nhu sau



Phén tmg hay 16 to :

Co gop ;

Choi than ;

Truc dong co ;

Miéng nam cham tao tir truong ;

Bo phan cung cap dong dién mot chiéu ;

2.2.2 : Nguyén ly hoat dong ciia DCVC

Khi dong co dugc cap dién, dong dién di vao cudn day( nhu 1 khung day)
ctia Rotor théng qua co ciu chdi than — c6 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, cudn day quén trén rotor duoc md ta nhu khung day
ABCD. Dit ban tay trai sao cho cac duwong sirc tir hudng vao long ban tay, chiéu tur
cb tay dén ngon tay gitra hudng theo chiéu dong dién thi ngon tay cai chodi ra 90°
chi chiéu cua luc dién tir tic dung 1én day dan. Truc cua rotor theo hinh trén s&
quay theo chiéu ngugc chiéu kim déng ho( nhin tir ngoai vao trong)

2.2.3 Nguyén Iy 1am viéc va phén loai dong co dién mdt chiéu

Nguyén ly lam viéc dong co dién mot chiéu: khi cho dién ap mot chiéu U vao

hai choi dién A va B, trong ddy quan phan tmg c6 dong dién. Cac thanh din ab va

cd mang dong dién ndm trong tir trudng sé chiu luc tac dung tuong hd 1én nhau tao



nén momen tac dung 1€n rdto, lam quay roto. Chi€u lyc tdc dung dugc xac dinh

theo quy tic ban tay trai
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(b)
Hinh 2.5. M6 ta nguyén Iy lam viéc ciia ddng co dién mét chiéu

Khi phan tng quay duoc nira vong, vi tri thanh din ab, cd d6i chd nhau (hinh
2.5 b), nhd c6 phién gop d6i chiéu dong dién, nén dong dién mot chiéu bién do6i
thanh dong dién xoay chiéu dua vao day quan phan tmg, giit cho chiéu luc tac dung
khéng ddi, do d6 luc tac dung 1én roto ciing theo mot chiéu nhat dinh, dam bao
dong co c6 chiéu quay khong doi.
2.2.4. Phuong trinh diic tinh co dong co dién mdt chiéu

Do d6i tuong st dung trong luan van la dong co dién mot chiéu kich tir doc
1ap nén dudi day tac gia tap trung trinh bay cach xay dung ddc tinh co cua dong co
mot chiéu kich tir doc 1ap.

XAy dung phuwong trinh dac tinh co

Pé diéu khién dugc toe do dong co dién mot chidu kich tir doc 1ap thi ta phai
phan tich, tim cdc mdi quan hé gitra toc d6 véi cac thong sd khac ciia dong co dé tir
d6 dua ra phuong phap diéu khién. Pong co dién mot chiéu kich tir doc lap thi
dong kich tir doc 1ap v6i dong phan tng va duoc cap boi hai ngudn mot chiéu doc

1ap véi nhau [2].



Uy | B, O KT U
.- '
o= .
R, R,

Hinh 2.6. Sor d6 déng co dién mét chiéu kich tir déc Idp

Theo hinh 2.6 ta viét phuong trinh can bang dién ap ctia mach phan tng [2]
U,=E,+ (R, + Ry.l, (2.1)
Trong d6: U, :Dién ap dat 1én phan tng dong co (V).
E. : Suc dién dong phan tng (V)
R, :Dién tré cia mach phan ung (Q)
Ri  :Dién tré phy trong mach phan tmg (Q)
I : Dong dién mach phan tng (A )

Voi. R,=r,+ g+, + re

Trong d6: 1y . dién trd cudn day phan tmg (Q)
e @ dién tro cudn cuc tor phy ()
I : dién trd cudn bu ( Q)
¢ dién tro tiép xac chdi dién (Q)

Stic dién dong E, clia phan ting dong co dugc xac dinh theo biéu thic (2.2) [2]

E =K ow=—N & 2.2)

2.r.a

, PN . . z x s aa
Trong do: K= o hé s6 cau tao cuia dong co
/B

P - S d6i cuc
N : S6 thanh dan tac dung

a : S6 d6i mach nhanh song song



d : Tur thong kich tir dudi mdi cuc tir (wb)
® : Toc d6 goc (rad/s)
Néu biéu dién strc dién dong theo tbc do quay n (vong/ phat) [2]:

E,=Ke.®.n (2.3)
Ma o = 2.zr.n
6
Thay (2.4) vao (2.2) ta co
Eo= N o n
60.a
=K, = PN _ K ~ 0,105
60.a 9,55

K: H¢ so strc dién dong cua dong co

Thay (2.1) vao (2.2) va bién doi ta duoc [2]:

R +R
o= ST (2.4)
kg ko
Biéu thtic (2.6) 1a phuong trinh déc tinh co dién cta dong co.
Mat khac, mémen dién tir: Mz =K D1, (2.6)

Néu bo qua moi ton hao thi momen co trén tryc ciia dong co chinh bang
momen dién tir, ta ky hiéu 1a M, tic 1a
Mg =M =M
Thay My, = M., = M vao phuong trinh (2.4) ta thu dugc phuong trinh dac
tinh co cua dong co [2]:

o= BBy, 2.7)
kg (k)

Biéu thirc (2.7) 1a phuong trinh dic tinh co ctia dong co dién mot chiéu kich

tir doc 1ap. Néu ta xem @ =const thi quan hé w = f{M,I) 14 tuyén tinh.
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Hinh 2.7. D6 thi dic tinh co cia dong co dién mot chiéu kich tir déc lap
Tir hinh 2.7 ta thdy : khi I, = 0 hodc M =0 ta c6:

U

0= — =
k¢

o, (2.8)

Vol o, : tdc d6 khong tai Iy tuong ctia dong co di¢n mot chiéu kich tir doc lap

Khi v = o, ta co:

U
I, = = 2.9
R,+R, (2.9)

va M =k. ®.Iyn =My (2.10)

lom, Mpm @ 1a dong dién ngan mach va méomen ngan mach.

Mit khéc ta co: I, = 2"_¢ R=R,+R, 0, = ;’—¢ nén phuong trinh (2.7) c6

thé viét dudi dang:

0= ——— M=0,-Ao (2.11)

2.3 PIEU KHIEN TOC PQ PONG CO MOT CHIEU
2.3.1. Cac phwong phap diéu khién dong co dién mot chiéu

Piéu chinh toc do dong co mot chiéu ta c6 thé thuc hién béng ba phuong
phap diéu khién sau

Diéu khién téc d6 bang cach thay doi dién tré phu phan ung



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

Piéu khién tdc d6 bang cach thay doi dién ap phan ung
Phuong phap diéu khién tc d§ bang cach thay déi dién tré phu phan tng

Nguyén 1y diéu chinh: Néi thém dién tré phu R¢ vao mach phan ung.
ta c6 mdi quan hé: w = f(R;, @ kt,U) voi gia thiét rang : Néu giit & = & 4,= const;
U = U, = const; R, = const thi tdc do cua dong co chi phu thudc vao dién tro
phan tng o = f(Ry)

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

Khi thém dién tré Rf vao mach phén ungtaco:R=R,+R¢

R +R
Theo phuong trinh dac tinh co : © = U _RHRy

LM
kg (ko)

Tir (2.1) ta thiy: khi ta diéu chinh ting gia tri cua Ry thi tdc d6 ciia dong co giam va

(2.1)

nguoc lai

Luc ndy ta c6 tbe do khong tai Iy tuong: 00 = IiJ—d = const (2.2)

“Ydm

2
Va do cung cua dac tinh co: B = AAM =-— (Fi((/f:sz = var (2.3)
w f

u

Khi R¢ cang 16n, p cang nho nghia 1a dac tinh co cang doc. Ung véi Ry = 0 ta
c6 dac tinh co tu nhién. B tu nhién cé gia ti l16n nhat nén c6 do cung hon tat ca cac
duong dac tinh co6 dién tr¢ phu.

Nhu vay khi thay ddi R¢cho ta mot ho dic tinh nhu sau:
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Hinh 2.8. Péc tinh co cua dong co dién mot chiéu kich tir doc lap
khi thay doi dién tré phu mach phan tng

Néu gia tri dién tro Ry cang 16n thi tbe d6 dong co cang giam, dong thoi dong
dién ngan mach (I, ) va mé men ngan mach (Myy, ) cling giam. Phuong phap nay
duoc dung dé han ché dong khoi dong cua dong co.

Phuong phap diéu khién téc do dong co bing cach thay doi tir thong
kich tur

Nguyén 1y diéu chinh : Phuong phap diéu khién toc d6 dong co bang cach
thay doi tir thong kich tir ctia dong co dién mot chiéu 1a thyc hién diéu chinh mo
men dién tir cia dong co M = K.®.lu va stc dién dong quay cua dong co Eu =
K.®.0

Theo phuong trinh dac tinh co o = f(U, okt , Rf ), thuc hién gitt U = Udm =
const, Ru = const (Rf =0) thi lic nay tdc d6 cua dong co chi phu thudc vao tir théng
kich tir o = f(Dkt).

Vay dé diéu chinh tir théng kich tir ®kt ta thuc hién mic thém bién tré Rv
vao mach kich tir ciia dong co, khi diéu chinh tir thong kich tir ®kt ta phai tuan theo
diéu kién sau: khong duoc ting dong kich tir Ikt 16n hon dong dinh mirc ciia cudn
kich tur.

Khi thay d6i tbc do bang cach thay ddi tir thong kich tir ta co:



Téc do khong tai Iy tuong ciia dong co: o= LkJ—; = var (2.4)

X

=(k':i = var (2.5)

u

Do ciing cta dac tinh co :

Do cu tao cua dong co dién, khi tir thong kich tir: & = @4, da bao hoa, néu
mudn thue hién ting dong kich tir L thi &y ting ciing khong ting dang ké (do tur
thong da bao hoa) nén thuc té thuong ta diéu chinh bang cach giam tir thong kich tir
@y Khi tir thong kich tir gidm thi tbc do cua dong co (wy )tang, con do cing dac
tinh co (B) s& giam. Ta c6 d thi dic tinh co (hinh 2.9) véi w, ting dan va do cung

ctia ddc tinh giam dan khi giam tir thong.
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Hinh 2.9. Dac tinh co dién ctia dong co di¢én mot chiéu kich tur doc 1ap khi giam tur
thong.
Tur hinh 2.4 ta théy khi tir thong kich tu thay doi véi @, > By > P, ta co:

Dong dién ngin mach: Iy, = URdm = const

M6 men ngrfm mach: M, = K.®y.l,, = var (Mom > Mpmt >Mpmo)
Tu d thi dic tinh 2.4 ta théy ™o < ®p1 < W0.

Phwong phap diéu khién téc dd dong co bing ciach thay déi dién ap
phin g

R +R
Tt phuong trinh dac tinh co : @ = U _R*R

kg (ko)




Thuc hién diéu chinh dé git: @ = &, = const, R, =const, (R; =0), M =
const. Luc nay toc do cua dong co chi phu thudc vao dién ap phan tmg: o = f{U,)
Khi thuc hién thay d6i dién ap phan tmg ctia dong co thi tbc do khong tai 1y

tudng sé thay doi, do cing dic tinh co 1a khong doi.

Téc do khong tai Iy twong cua dong co: g = E; = var (2.6)
2
Do cung cua dac tinh co cua dong co: B = —% = const (2.7)

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

dac tinh co nhu hinh 2.10

(0 -

Hinh 2.10. D6 thi ddc tinh co cia dong co dién mét chiéu kich tir doc lap khi dién
dp phan vmg thay doi

Tt hinh 2.5 ta thy khi thay d6i dién ap phan tmg ctia dong co ta dugc mot
ho dac tinh co nhan tao song song voi dac tinh tu nhién.

Ciing tir hinh 2.10 ta thiy rang khi thay d6i dién ap phan tng ctia dong co thi
momen ngan mach (Myn), dong dién ngan mach (I,yn) ctia dong co giam va téc do
dong co ciing giam. Do d6 phuong phap diéu chinh dién ap phan tng duoc dung dé
thuc hién diéu chinh tdc do dong co va han ché dong khé1 dong.

Pé thuc hién diéu chinh dién ap phan tng, ta phai sir dung mot bo bién do6i

de thyc hién diéu chinh di¢n ap dau ra cap cho mach phan tng cua dong co



U- o - Bobiéndéi | U

!

Hinh 2.11. So d6 nguyén Iy diéu chinh dong co

dk

B bién do1 dung dé bién doi dién ap xoay chi€u cua ludi dién thanh dién ap
mot chi€u voi gia tri dién ap dau ra c6 thé dieu chinh dugc theo yéu cau cua nguoi

diéu khién.

CHUONG 3: PIEU KHIEN VI TRi PONG CO DC QUA GIAO DIEN
LABVIEW
3.1. Gi6i thi¢u
Cé thé noi bo Diéu khién PID (viét tit cta: Proportional-Integral—
Derivative Controller) 1a mot trong nhiing bo diéu khién phd bién va quan trong
nhat trong cac thiét bi va hé thong cong nghiép tir & dia CD tdi van toe xe 6 to déu
dugc thuc hién bdi cac thuat toan PID. Tai liéu nay d6 dung diéu khién cac hé

théng vat Iy nhu dong co DC, hé théng 141 tu dong trén robot, 6 to, 10 nhiét, vv.

Piéu khién pid 1a gi ?bd diéu khién PID (Proportional—Integral— Derivative
Controller) 1a mot bo hi¢u chinh cé phan hoi nhim lam gia tri sai 1éch cia mdt tin
hiéu khién bang khong. Bo PID co6 ba thanh phan: proportional - ty 18, integral -
tich phan, va derivative - dao ham), ba thanh phan nay déu c6 vai trd dua sai 1éch
vé khong. Tinh chét tac dong ctiia mdi thanh phr:fln ¢ dic diém riéng dugc khao sat

chi tiét trong phan sau. Tin hiéu phan hdi (feedback signal) thuong 1 tin hiéu thyc



dugc do bang cam bién. Gi4 tri sai 1éch 1a hiéu cua tin hiéu dit (setpoint) trir cho tin
hiéu phéan hoi.

- PID 1a bd diéu khién thong dung nhat trong céng nghiép vi tinh d& ap
dung, va mang lai chit luong diéu khién 6n dinh cho hé théng. Cu thé, bo diéu
khién PID thuong st dung trong diéu khién dong co DC, robot, cac hé théng trong
6 t0, diéu khién ap xuat, bang truyén, vv.

3.1.1: Ban chit toan hoc ciia thuit toan PID

Gia tri dit (mong muon)

e u(t) u(t) u(t (Gt duroo)

B6 diéu 5 Bb vaolra \ B khuéchdai l Doi tyong \

khién
(o) Diéu khién

Giatri thue

.
>

Cam bién dogia tri thue

(Tin hiéu phan hoi)

Hinh 3.1: bd PID diéu khién vi tri

Mot bo diéu khién PID c6 so do nhu hinh trén. Trong bo diéu khién PID, sai
léch e duoc tinh bﬁng hi¢u gia tri dat hoac diém dat (Set point 0s ) trir cho gia tri
thuc té do dugc (measured value ctia hé thongdm ).

e=0;—06n

Hoat dong cua h¢ théng diéu khién vj tri. B4 PID nay s€ doc va hiéu gia tri
ma ngudi diéu khién mong mudn (goi 1a gia tri dat, ¢ day 1a vi tri ctia B ¢6 toa do
xB=20cm), thudng nguoi diéu khién dwa gia tri dit vao bd diéu khién PID thong
qua GUI (Graphical user interface - giao dién ngudi dung dd hoa). Bo diéu khién
PID s& tinh sai léch e, va qua bo PID thanh tin hiéu diéu khién u(t)1 tinh theo cong
thire 10.2, sai 1éch sau khi tinh toan dugc truyén ra ngoai hé thdng thuc thong qua
card vao/ra (I/0O) nhu card USB-9001 hodc NI 6009 ¢ day tin hi¢u lac nay 1a tin

hi¢u dién ap va duoc goi 1a u(t)2. Sau do, tin hiéu nay dugc khuéch dai nho mot bo



Driver (vi du Motor driver) dé tang tin hiéu du cong suét diéu khién co cdu chap
hanh (d6ng co DC), goi 1a tin hiéu U(t). Tin hiéu diéu khién dong co s& diéu khién
co cu 5, khi déng co quay thi thanh kim loai trugc theo phuong X va dau di
chuyén dan tir A t6i B. Hoan thanh mét vong diéu khién. Sau d6 bo diéu khién PID
s€ lién tuc thuc hién lai vi¢c tinh todn sai 1éch cta vi tri dat (vi tri B) so vdi gia tri
vi tri thuc t& (measured signal) ctia ddu 1 (nho vao bd do vi tri gén véi dong co),
Néu gia tri sai 1éch van con thi bo diéu khién PID tiép tuc phat ra tin hiéu dé quay
dd dong co cho to1 khi gia tri thuc té cla dong co trung khép véi gia tri dat. Thc
khi d6 sai léch s& bang 0. Chirng nao con sai léch thi bo diéu khién PID con hoat
dong dé hiéu chinh tin hiéu diéu khién. Ban chat toan hoc cta bd PID s& duoc giai

thich trong cong thirc t
u (t) = Kge(t) +K; J. e(r)d(z) + Kyd/dt e(t)

—u(t): tin hi¢u diéu khién, 14 tin hiéu do bd PID sinh ra, (thuong tin hi€u nay
di qua mot module cong suat) va di vao hé thong (dong co mdt chiéu). C6 don vi
phu thudc phan cimg, nhu d6i véi diéu khién dong co mot chidu 24V thong qua
module cong suat 1a mot Motor driver 24V thi u(t) ¢6 don vi 1a Volt.

— K, e(t) : Khau ty I¢.

- K, Ki Ky, : cac h¢ $6 ty 1¢, tich phan va vi phan ctua bg PID ,

— e(t)sai léch tai thoi diém hién tai.

— e(t )d(t ) : Dién tich S tao bai dudng cong gia tri thuc té,duong thang gia
tri dat, va céc can 1a thoi diém trudc va sau

mot vong diéu khién (cling chinh 1a thoi gian thuc hién hét mot vong 13p toan
bd chuong trinh diéu khién K hay néi cach khac K chinh 1a don vi thoi gian trich
mau  d(t) (thuong thoigian trich ) d(t )(mau bé khoing ms tham chi nano gidy).
Vay tich phan tir 0 — t ca sai léch nhan véi thoi gian 1ay mau chinh la tong hop
cac sai léch tir khi hé thong bat dau duoc diéu khién toi thoi diém hé théng ning

hoat @dong hién tai.



Gia tn do duoc

(gia tn thuc t€)

Gia tn

dat

X
Hinh 3.3 M6 ta gia tr1 dat va do dugc va di¢n tich sai 1éch

—  Cé4c he 56 ludn khong am: tie K, K;,Kg>0

—  d[e(t) \dt : Téc do thay ddi cua sai léch tai thoi diém hién tai

Y nghia cac hé s6 gain trong bd PID khi ting cac hé s6 KKK, doe 1ap
nhau

—  Véi cing mot gia tri e(t) , néu tang K, thi tin hiéu diéu khién u(t) ting.
u(t) taing dong nghia dién 4p tac dong vao dong co mot chiéu ting lén, dién ap tang
s€ lam lam giam e(t) nhanh hon c6 nghia hiéu gia tri dat va gia tri do duoc s€ giam
nhanh hon. Khi d6 ta goi kha ning dap tmg cua théng nhanh. dap tng cta hé thong
dugc xem la cang nhanh khi thoi gian can thiét dé tin hiéu dau ra cia hé théng dat
tGi gia tri dat cang nhé. Tuy nhién khi K, qué 16n,thi h¢ thong khong 6n dinh vi co
hién tuong gia do dugc ctia hé théng vuot qua gia tri dat, goi né 1a vot 16

— K ¢6 tac dung lam tang téc do dap tng vi né ciing lam tang dién ap
(U(t)) dat vao dong co. ddng thoi khau nay 1am sai léch tinh (steady-state error) tro
vé 0 nho vao dic tinh cong don sai léch cua phép toan tich phan. Sai 1éch tinh la

sai lech  sau khi tin hiéu dau ra cua hé théng da 6n dinh.



—Kg khau D c¢6 tac dung lam 6n dinh hé théng. Khi e(t) d6i dau tic gia tri
phan hdi 16n hon gia tri setpoint, thi khau D né co tac dung lam giam tin hiéu diéu
khién

Phuong phap dinh b thong sé K, KiKy(Cac hé sb gain) thi cong thuong dua
vao viéc thir nghiém cac thong sé. Ta xac lap cac hé sé K, K; Ky bang khong. Sau
d6 tang dan Kp cho téi khi vot 16 dat bang gan 1,5 lan gia trj dat. Hiéu chinh Ki cho
sai léch tinh bang khong. Va hiéu chinh Kd cho hé théng giam rung lc.

Bang 3.1 : phwong phap chinh pid

Dang diéu Ko Ki Ky
khién
p 0.50K,,
Pl 0.45K 1.2K, Py
PID 0.60K, 2K,P, K P8

3.2. Giéi thiéu vé drive 298

3.2.1. Gi&i thiéu

IC L298 1a mach tich hop don chip c6 kiéu vo cong suat 15
chan (multiwatt 15) va PowerSO20 (linh kién dan cong suat). La
IC mach cau doi (dual full-bridge) co kha nang hoat dong ¢ dién
thé cao, dong cao. N6 dugc thiét ké tuong thich chuan TTL va
lai tai cam khang nhu relay, cudn solenoid, dong co DC va dong
co budc. No c6 2 chan enable (cho phép) dé cho phép/khong cho
phép IC hoat dong, doc 1ap voi cac chan tin hiéu vao. Cuc phat
(emltter) cua transistor du:0’1 ctia mdi mach cau duoc ndi VO'l nhau
va noi ra chan ngoai dé n01 voi dién tro cam tmg dong khi can.N6
c6 thém mot chan cip ngudn gitip mach logic c6 thé hoat dong &
dién thé thap hon.

3.2.2. So d0 khéi



BLOCK DIAGRAM

ouT! T2 +¥g oury ouT4
Q WonF Q Q
2 3 - 3 L3
= L Vret
T X .
o] '
1 2 3 5
int In%
o—18 L
! |
Inz Inl
o4 L
youdil [ " EnB
1 | ] 1_5 -0
SENSE AO—¢ ) _L p——OSENSE B sesuz
Hﬂs‘ Asp
3.2.3. Cac gia tri chiu dung toi da
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vs Power Supply 50 vV
Vss Logic Supply Voltage 7 Vi
Vi, Wen Input and Enable Voltage —0.3to 7 Vi
lo Peak Output Current (each Channel)
— Non Repetitive (t = 100us) 3 A
—Repetitive (80% on —20% off; tsn = 10ms) 25 A
—DC Operation 2 A
Wsans Sensing Voltage —1t02.3 vV
Ptot Total Power Dissipation (Tcase = 75°C) 25 W
Tap Junction Operating Temperature —-25t0 130 °c
Tetg. Tj Storage and Junction Temperature —401to 150 o




3.2.4. So d6 chan

s 15 CURREMT SEMSING B
14— oQuTPUTH4
'$' [ E— OUTPUT 3
12 [ INPUT4
T I EMABLE B
10 3 INFUTS3
LOGIC SUPPLY WOLTAGE Vg
7 chD
| INFUT 2
) EMNABLEA
INPUT 1
[ SUPPLYVOLTAGE Vs
- | CUTFUT 2
1 OUTPUT1

\ |' P ——————— CURRENT SEMSING &

Z TAB CONNECTED TO PIM 2 fals et o)

|

£

Multiwatt15

koW Bom o s o

4
GND [ 1 20 ] GHD
Senzea ) 2 19 ] SenseB
e £ 2 18 ] M.C.
ou1 ] 4 17 [ ocut4
outz ] 5 PowerSO20 5 [ ocuta
v 1 B 15 ] Input4
mput1 4§ 7 14 ] Enable B
Enable & [_J & 13 ] Input3
Input2 [ © 12 ] vss
GND [ 10 11 1 GND
DESIND30
3.2.5. Thong s6 vé nhiét d¢:
Ki hiéu Thong sb PowerSO [Multiwatt [Pon vi
20 15
Rth-j- [P0 bén nhiét ciia mdi ndi PN — vo(MAX)| - 3 Oc/\W
case
Rth-j-| D6 bén nhiét cuia mdi ndi PN — moi 13(*) 35 Oc/\W
amp truong(MAX)

(*) khong tinh cho kiéu vé nhém



3.2.6. Chirc ning cac chan:

MW.1 | PowerS | Tén Chtirc nang
5 O
1;15 2;19 | Sense Néi chan nay qua dién tr¢ cam ung dong
A; xuong GND dé di¢u khién dong tai
Sense
B
2;3 4 Out1; |Ngb raciaciu A. Dong cla tai méc giira hai
; Out chan nay duoc qui dinh bédi chan 1.
5 2
4 6 VS Chén cip ngudn cho ting cong suit. C?m co
mot tu dién khong cam khang 100nF nd1 gitra
chan nay va chan GND
5;7 7 Input 1; | Chan ngd vao cta cau A, tuong thich chuan
X Input2 | TTL
9
6;11 8,14 | Enable A;| Chan ngd vao enable (cho phép) tuong thich
EnableB | chuan TTL. Mirc thdp ¢ chan nay s& cim
(disable) ngo ra (;au A (d6i voi chan EnableA)
va/hodc cau B (do6i véi chan EnableB)
8 |1,10,11,| GND | Chén dat (Ground)
20
9 1 VSS | Chan cap nguon cho khdi logic. Can c6 tu dién
2 100nF no1 gitra chan nay vé1 GND
10; 12 | 13;15| Input 3; | Cac chan logic ngd vao cta cau B
Input 4
13;14 | 16;17| Out3; |Ngb racia cau B. Dong cua tai mic giita hai
Out chan nay duoc qui dinh béi chan 15.
4
- 3;18 | N.C. | Khong két ni (bé trong)

3.2.7. Thong tin irng dung
Mach cau H kép 1.298 ctia SGS-Thompson (va cac hing khac)
c6 the diéu khién dong dién 1én téi 2A trén mot kénh va dugc dong
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vo nhu mot linh kién cong suét, ta co thé ndi hai cau H bén trong
mot vo LS298 thanh mot cau H 4A.

IC L298 tich hop 2 ting cong suat (A, B). Tan cong sudt chinh
la mach ciu va ngd ra ciia nd co thé lai cac loai tai cam thong
dung ¢ nhiéu ché do hoat dong khac nhau (tuy thude vao su diéu
khién & ngd vao) Dong dién tir chan ngd ra chay qua tai dén chan
cam tng dong : dién tré ngoai RSA, RSB cho phép viéc cam ung
cuong do dong dién nay.

M3i cau dugce diéu khién boi 4 céng ngd vao Inl, In2, EnA, va
In3, In4, EnB. Céc chan In ¢6 tac dung khi chan En ¢ muc cao,
khi chan En & muc thip, cac  chan ngd vao In ¢ trang thai cAm.
T4t ca cac chan déu twong thich véi chuan TTL.
3.2.8. Dac tinh dién:
ELECTRICAL CHARACTERISTICS (Vs = 42V; Vss = 5V, Tj = 25°C; unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Supply Voltage (pin 4) Operative Condition Viy +2.5 46 W
Vss Logic Supply Voltage (pin 9) 4.5 5 7 \4
Is Quiescent Supply Current (pin4) |Ven=H; L=0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ven =L Vi=X 4 mA
lzg Quiescent Current from Weg (pin 9) |Ven =H; IL=0 Vi=1L 24 36 mA
Vi=H 7 12 mA
Wen =L Vi=X 6 mA
Vi Input Low Voltage 0.3 1.5 A
(pins 5,7, 10,12)
Wiy Input High Voltage 23 VSS v
(pins 5,7, 10,12)
I Low Voltage Input Current Vi=L -10 pA
(pins 5,7, 10,12)
i High Voltage Input Current Vi=Hg< Vge 0.6V 30 100 A
(pins 5,7, 10,12)
Ven = L |Enable Low Voltage (pins 6, 11) -0.3 1.5 \4
V.n = H |Enable High Voltage (pins 6, 11) 23 Vs A
len =L |Low Voltage Enable Current Ven =L -10 pA
(pins &, 11)
len =H |High Voltage Enable Current WVen = H = Ve 0.6V 30 100 A
(pins 6, 11)
VeesaiH) | Source Saturation Voltage =14 0.95 1.35 1.7 v
I, =2A 2 27 V4
Veesatqy |SiNK Saturation Voltage =14 (5) 0.85 12 1.6 v
IL=2A (5) 1.7 23 \4
Veesat | Total Drop lL=1A (5) 1.80 32 v
I, =2A (5) 4.9 v
Veens  |Sensing Voltage (pins 1, 15) -1 (1) 2 \%




ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
T+ (Vi) |Source Current Turn-off Delay 05Vito 09I (2)(4) 1.5 LS
Tz (Vi) |Source Current Fall Time 091, toO 11 (2),(4) 0.2 us
Ts (V;) |Source Current Turn-on Delay 05Vito 011 (2);(4) 2 us
T4 (V) |Source Current Rise Time 011 to091.  (2);(4) 0.7 s
Ts (Vi) |Sink Current Turn-off Delay 05Vito 0.1 (3);(4) 0.7 WS
T (V) |Sink Current Fall Time 091 toD11,  (3)(4) 0.25 us
Tz (Vi) |Sink Current Turn-on Delay 05Vito 09I, (3)(4) 16 us
Tz (Vi) |Sink Current Rise Time 011, to0S9 I (3),(4) 0.2 ps
fc (Vi) |Commutation Frequency IL=2A 25 40 KHz

T4 (Van) |Source Current Turn-off Delay 05Vento 091 (2);(4) 3 1S

Tz (Ven) |Source Current Fall Time 09I, to0 11, 2y (4) 1 us

Tz (Ven) |Source Current Turn-on Delay 05Vento D1l (2);(4) 0.3 LS

T4 (Van) |Source Current Rise Time 0101 to0S9IL  (2).(4) 0.4 ps

Tz (Van) |Sink Current Turn-off Delay 05Vento 08Il (3)(4) 22 us

Ts (Ven) |Sink Current Fall Time 091 toD11  (3):(4) 0.35 ps

T7 (Vea) |Sink Current Turn-on Delay 09Vento D9  (3)(4) 025 us

Tz (Van) |Sink Current Rise Time 011 to09 1. (3).(4) 0.1 T

1) 1)Sensing voltage can be -1 fort <50 psec; in steady state Veens minz —0.5 V.

2) See fig. 2.
3) See fig. 4.

4) The load must be a pure resistor.

3.3. Giéi thiéu vé Card USB HDL 9090

3.3.1. GIOI THIEU SAN PHAM

Card USB HDL 9090 1a card thu thap dit liéu va xuat tin hiéu diéu khién da ning
thé hé tiép theo ctia HDL 9001. Ngoai cac chirc nang da ¢ trén HDL 9001 nhu thu
thap dir liéu tir cic cam bién, diéu khién ON/OFF, diéu ché xung PWM v.v. HDL
9090 con c6 chuc nang Digital Input gitip ban ing dung linh hoat hon. Véi tinh
nang vuot trdi nhu tdc d6 cao ADC cao hon 5 1an va chinh xac hon 4 1an so véi
HDL 9001, card USB 9090 1a lya chon toi wu cho ung dung thu thap dir liéu va
diéu khién cta ban.

- M5 ta cu thé cac chén tin hiéu ctia card HOCDELAM USB 9090 nhu bang sau:



1 GND - USB 9 28 GND
2 VvCC 27 ADC1
3 CNT- 26 ADC2
4 CNT+ 25 ADC3
5 GND 24 ADC4
6 DIl 23 ADCS
7 DI2 22 ADC6
8 DI3 HDL 9090 21 GND
9 Di4 20 PWM1
10 GND 19 PWM2
11 SW1 . 18 GND
Top View
12 sw2 17 PULSE
3sws | 16 DIR
14 SW4a = 0 15 vce

GND Ground — chan mat Nguon
VCC Nguodn 5V lay tir USB Nguodn
CNT+/CNT | Chan dém Counter Input
DI1-DI4 Tin hi¢u vao dang s6 0-5V Input
SW1-SW4 Tin hiéu ra dang s6 0-5V Output
Set bo dém xung dém Ién(5V) hay dém xudng

DIR (0V) Input
PULSE bém xung tin hi¢u 0-5V Input
PWM1- , e :

PWM2 Xuat tin hicu PWM d¢ diéu khién Output
ADCI1- ADC6 | Nhan tin hiéu vao tuong tu (Analog) 0-5V Input

- Phan mém di kém

0 NI VISA phién ban 3.1 hodc cao hon: day la phan mém cua cong ty NI, ban
phai cai phan mém nady trude khi mudn giao tiép LabVIEW (PC) véi bat ki
thiét bi ngoai vi nao.



0 Thuc hién cac bude két ndi thiét bi HDL USB 9090 vao may tinh (Xem muc
2. Két noi Card HDL USB 9090 véi mdy tinh).

o Ham HDL USB 9090: dé truyén nhan tin hi€u tr LabVIEW vo61 card HDL
USB 9090 (Viéc sir dung ham dugc huéng dan chi tiét tai muc 3. Ldp trinh
giao tiép va diéu khién thiét bi véi Card HDL USB 9090), so d6 chan (I/O)
cua ham nhu sau:

SWI ......................... » N = ADCI
SN2 oo ¢ : L aDC2
SWS ......................... » » l ADC3
(1YY R— i ADC4
PWM 2 (D-500) ¢ » — aDCS
PWM 1 (D-500) ¢ : aADCe
PWM Frequency (3-60 kHz) r M Encoder

Counter

- MBS ta cac chan ciia ham HDL USB 9090 dé 1ap trinh nhu bang sau:

USB Car! Contro‘ Tao control tai chan nay dé chon thiét bt USB HDL 9090

Naji gia tri Boolean (TRUE-FALSE) vao cac chan nay dé
SW1-SW4 | Control |phancing ,
HDL 9090 xuat ra tin hi¢u s6 twong ung (TRUEL 5V,

FALSE 0V)
PWM1- , , . s .
PWM2 Control | Noi gia tri sO nguyén 0-500 vao dé phan cing xuat
xung PWM c6 duty cycle trong trng 1a 0-100%
No1 gia tri tir 3000-60000 vao dé chon tan soé tin hi¢u
PWM Control | PWM card xuat ra.
Frequency
(3-60kHz)

G1a tr1 tin hiéu s6 doc duoc tir chan DI1-DI4 trén card.
DI1-Dl4 Indicator| Gia tr1 mac dinh

1a TRUE (5V)




ADC1- _ Gia tri ADC (0-1023) doc duoc tir cac chan ADC tuong
ADC6 Indicator| img trén card
Encoder Indicator{ Gia tr1 encoder 0-100000

3.3.2. KET NOI CARD HDL USB 9090 VOI MAY TiNH
May tinh can cai NI VISA phién ban 3.1 hay cao hon. Sau do6 thyuc hién cac budc

Sau.
Buorc 1:

Két n6i HDL USB 9090 vao may tinh bing cable USB

Bwoec 2:

Chon Start >> All Programs >> National Instruments >> VISA >> Driver Wizard

7 NI Update Service
.. Datasocket

| ]

[

LabVIEW 2009
LabVIEW 2012

.. NI-Motion
.. NI-RIO

. NI-Serial
, VISA

‘E Driver Wizard

.. Examples
#=* Remote Server
m VISA Interactive Control

.. Documentation

Back

Help and Support




Buwoec 3:
Chon USB

-
- ——
Hardware Bus Selection

NATIONAL
FIHSTRUHEHTS'

Welcome to the NI-VISA Driver Wizard! This wizard gathers the necessary information and

creates the files to allow NI-VISA to control your device. Please select the hardware bus used
by your device,

Hardware Bus

0 prIPCI ) FireWire

.
< Back [ Mext = ]:J[ Cancel H Help

!

Chon Next




Bwoc 4:

Nhap 9090 vao khung USB Manufacturer ID (Vendor ID)
Nhap 0001 vao khung USB Model Code (Product ID)

& NI-VISA Driver Wizard =T
" 0 - —— W —

USB - Device Information

Fumumm :

Welcome to the NI-VISA Driver Wizard for USB! This wizard gathers the necessary

information to allow MI-VISA to control your USE device., Please enter the requested
information about your device.

This wizard generates an INF file for use with Windows 2000/%P/Vista. The INF file tells the
operating system to allow MNI-VISA to control the USE device that you specify here,

USE Manufacturer ID (Vendor IDY)
0x 9090

Manufacturer Mame

Device Manufacturer Name

LSE Madel Code (Product IDY)
0 0001

Madel Mame

Device Model Mame

7 Mumber of Interfaces

NOTE: Using this wizard may not be necessary! If your device conforms to the USE Test &

Measurement Class (USBTMC) protocol, MI-VISA can already detect and control it. Do not use
thiz wizard to create an IMF file,
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Budéc S:
Nhap HDL-9090 vao khung Instrument Prefix (thay cho chit prefix co sin).

8 NI-VISA Driver Wizard ==
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Output Files Generation ﬂHSTRI.IHEHTS'

Thank you for using the MI-VISA Driver Wizard! This wizard will now generate the files which
allow MI-VISA to control your device, Please specify the INF file narme prefix and the directory
in which to write the files,

If you are creating a distribution kit for your driver or application to be installed on other
computers, read the instructions that are included in the header of the generated INF file,

Instrurnent Prefix (IMF file name)
HOL-2080

Directery in which to save the generated files:

ChUsers\TOANDocumentsi Mational Instrumentst MI-VISAVHDL-
4040

Files to be generated:

ChUsers\, TOAN, DocumentsiMational Instruments\ MI-VISAYHDL-9090YHDL-9080.inf
ChUsers\, TOAMNDocumentsiMational Instruments\ NI-VISA\HDL-2030HDL-
9090 _wista.inf
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Budc 6:
Chon muc dau tién hinh dudi (Install the generated files on this computer)

$E NI-VISA Driver Wizard = =

S W

The wizard has generated the files into the specified directory. You now have the option to
install those files, Recall that the generated INF file contains cperating system specific
installation information.

T system.” Transfer Files
) Take me to the folder containing the generated INI and IMF files,

) Do nothing further and exit the wizard.

* The FTP option is enabled only if you have LabVIEW BT installed and you are using the
PI/PCI hardware bus, If you choose this option, use the Transfer Files button at the
right to specify the FTP parameters and send the files.
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Chon Finish

Chon muc Device & Interface:
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LAP TRINH GIAO TIEP VA PIEU KHIEN THIET BI VOI HDL USB 9090
3.4.1. Dgc tin hi¢u tir Encoder

- Trong dong co thuong co gan encoder dé doc dugc goc quay, vong quay cua
dong co. Encoder Xuat ra tin hiéu xung va card HDL sé dém s xung nay. Tir s6
tinh duoc s6 vong va goc quay tuy theo thong sb ctia encoder ( vi du 1 vong = 100



Xung)

Encoder thong thuong c6 4 day ndi: VCC, GND, Channel A & Channel B. Néi day
VCC va GND tuong tmg vao card HDL 9090. Day Channel A ndi vao chan

PULSE (chan 17) va day channel B ndi vao chan DIR (chén 16)

GND
VCC
CNT-
CNT+
GND
DIl
DI2
DI3
DI4
10 GND
11 swi
12 SW2
13 Sw3
14 SwW4
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Luc ndy ban sé& lap trinh chuong trinh doc Encoder rat don gian. Trudc tién 1a 1am
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HDL USB 9090
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GND
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GND
PWM1
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PULSE
DIR
VCC

GND

Chanel A
Chanel B

+5V

theo cc budc nhu bai 1 dé dugc block diagram sau:

USB Card
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Encoder




- Bay gio, right click 1én chan Encoder ciia ham va chon Create >> Indicator

USB Card

Encoder

HDL
SE9090
JI132

YNV VVYVVYVYY

| B

LA 22 A YRR AT 2 2

- Chuong trinh da hoan thanh. Chon thiét bj USB HDL 9090 trong 6 USB Card
va chay chuong trinh. Ban dung tay d€ xoay truc ciia Enoder thi s€ thay gia tri
cua Encoder thay doi tuong tng.

L | JSBO::0x9090::0x0001 ::0028:

- Ban da hoan thanh bai 3 1a doc gia tri tir Encoder

3.4.2. Lap trinh xyi"lt xung PWM diéu khién dong co DC ‘ q
bé c¢o theé diéu khién 1 dong co DC véi card HDL USB 9090 ban can chuan bi
thém:
0 1dong coDC
0 1 mach cong suat (Motor driver)
0 1 bd ngudn 1 chiéu phi hop voi cong suat dong co.



Obai huéng dan nay str dung dong co DC 12V, mach cong suat HDL Driver Hippo
(xem thém tai http://hocdelam.org), bo nguon Adapter 12V.

- Cach néi day giira card [ v&i dong co DC va motor driver:
SS TF PWM DIR BRE —_—
| INPUT | 16N —| . Uss % |~ 28 sno
2 vce 27 apci
3 CNT- 26 ADC2
4 CNT+ 25 ADC3
Hocdelam 5 GND HDL -9090 24 Apca
Motor 6 D1 .23 ADCS
Driver 7 D2 22 ADCE
8 D3 21 GND
9 D4 20 PWM1 —
10 GND 19 PWM2
O O O 11 swi 18 GND
12 5W2 17 PULSE
Motor VS GND 13 sw3 16 DIR
| | | | 1aswa | | = w| |15 vee
- ||
12V GND (Input)
DC MOTOR
Motor + —J
—
Motor - |—

Pé phat xung chudt phai vao

diéu khién dong co thi can thém vao chuong trinh doc encoder di viét o trén:
thu vién HDL USB9090, chan PWM Frequency, chon Create >> Control
kénh PWM1, chon Create >> Control

kénh SW1, chon Create >> Control
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http://hocdelam.org/

Chuong trinh co ban dé hoan thanh. Front Panel cua chuong trinh diéu khién nay
c6 the stra lai cho dep hon bang cach dung control thanh truot:

- Chon thiét bi HDL 9090 trong 6 USB Card, va chay chuong trinh. Ban nhap gia
trt PWM Frequency tir 3000-60000 va nhap gia tri PWM1 tir 0-500:




-Dong co s€ chay nhanh hay chm tuy vao gia tri PWMI. Khi mudn ddi chiéu dong
co, ban click trai chudt vao nit SW1 va quan sat dao chiéu.
-Phét xung va diéu khién dong co.

Piéu khién PID cho ddong co DC

3.5.1.So dokhdi:

Vi1 tri dat
DPong co
+® PID DC

Hinh 3.5: So d6 khdi mach dién cua diéu khién PID



3.5.2. So do két ndi hoan chinh:

Hinh 3.5: So d6 két ndi phan cimg diéu khién PID

3.6. Chay chuong trinh:
- Khi gia tri bang 0:
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- Khi gia tri dat 2000:
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Khi gia tri mong mudn dit 2000 thi dong co s& quay dong thoi encoder s& quay

theo khi nao gia tri thyc té dat bang gia tri mong mudn thi s& dimg lai



KET LUAN
Két luin
Sau mot thoi gian nd luc tim hiéu, nghién ctru cung véi su chi bao tan tinh va

hd tro vé nhiéu mat ctia thay gido Ths. Ngé Quang Vi, dé tai: “Piéu khién vi tri
dong co DC qua giao dién labVIEW?”. D3 giai quyét duoc cac van dé sau:

- Tim hiéu vé LabVIEW co bén, céc giao thic két ndi, phan mém nhung
vao LabVIEW, va cac bo cong cu di kém.

- Xay dung bo diéu khién vi tri dong co qua giao dién LabVIEW

Trong qua trinh lam dd an, mic du d rat ¢ gang nhung do kién thtc va
kinh nghiém con han ché nén do an nay khong thé tranh khoi nhitng thiéu sét. Em
rat mong nhan duogc su chi bao dong gop cla cac thay, c¢b gido va cic ban dé do an
nay dugc hoan thién hon.

Em xin chan thanh cam on thay gido Ths. Ngé Quang Vi, nguoi di tryc tiép
tan tinh hudng dan, chi bao va tao diéu kién cho em nghién ctru, xay dyng thanh
cong md hinh va hoan thanh d6 4n nay. Em xin cdm on thay c6 gi4o trong bd moén
dién cong nghiép truong DPHDL Hai Phong, cac ban sinh vién 16p DC1901 da dua
ra nhiéu gop y dé hoan thién d6 an.

Em xin chéan thanh cam on!

Hai Phong , ngay thang nam 2020
Sinh vién thuc hién
Giang
PHAM NGOC GIANG



