Nguyén Thi Thu Hién

Tap chi KHOA HQC & CONG NGHE

173(13): 165 - 170

NGHIEN CUU UNG DUNG PHUONG PHAP PIEU KHIENPID
THICH NGHI PIEU KHIEN TOC PQ PONG CO PIEN MQT CHIEU

CO MOMEN QUAN TiNH THAY POI

Nguyén Thi Thu Hién"

Trwong Pai hoc Cong nghé thong tin & Truyén théng — PH Thai Neuyén

TOM TAT

Diéu khién téc do dong co 1a bai toan ma dugc nhiéu nha khoa hoc quan tdm t&i. Trong d6 dong
co dién mot chidu dwoc (g dung rat phé bién trong nganh céng nghiép co khi, cac nha may can
thép, nha may xi mang, tau dién ngam va canh tay robot. Nhiém vu ctia cac nha khoa hoc 1a lam
thé nao va bang phuong phap nao dé dwa ra mot phuong phap diéu khién tdi wu nhim dép tng
dugc nhu ciu ciia nganh cong nghiép hién nay. Vi vdy viéc nghién ciru timg dung phuong phap
diéu khién hién dai nhu 1 diéu khién thich nghi dé diéu khién toc d¢ dong co dién mot chiéu la

mot vin d& quan trong va cép thiét.

Tir khéa: Diéu khién, tong hop mach vong, dong co, diéu khién thich nghi, mé phéng.

DAT VAN BE

Pong co dién mot chiéu dong vai tro rat quan
trong trong nganh cong nghiép cling nhu
trong cudc song cua ching ta. Pong co dién
duoc ttng dung rat phd bién trong nganh cong
nghiép co khi, cac nha may can thép, nha may
xi ming, tau dién ngam va canh tay robot. Bé
thuc hién cac nhiém vu trong cong nghiép
dién tir voi d6 chinh xac cao, lap rap trong cac
day chuyén san xuit, yéu cau co bo didu
khién toc do. Dé phat huy tét hiéu qua cia bd
diéu khién, ta phai biét chinh xac cac thong s6
va kiéu cua ddi twong can diéu khién. Hon
nira, b diéu khién nay chi chinh xac trong
giai doan tuyén tinh con trong giai doan phi
tuyén thi cac phuong phap diéu khién kinh
dién khong thuc hién duge. Muc tiéu cua diéu
khién 12 ning cao chét luong cic hé théng
diéu khién tw dong. Do d6 can phai tién hanh
nghién ctru, tim ra cic phuong phap diéu
khién cu thé cho timg ddi twong. Muc dich
cubi cing 1a tim kiém cac bo diéu khién cho
cac hé truyén dong dién ngay cang dat dugc
chat lugng diéu chinh cao, mic chi phi thip,
va hi¢u qua dat duoc la cao nhat, dap ung cac
yéu cdu ty dong hod truyén dong dién va
trong cac ddy chuyén san xuit. Viéc nghién
ctru xay dung bo diéu khién toc d6 cho dong
co dién mot chiéu dua trén cac ly thuyét diéu
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khién hién dai 1a mot vin d& rat can thiét,
trong viéc gan lién giita nhiém vu nghién ciru
va thuc tién cudc séng. bpé phuc vu cho cong
tac nghién ctru, mot phuong phap dugc nhiéu
nha khoa hoc trong va ngoai nudc sir dung rat
nhiéu d6 1a phuong phap diéu khién thich nghi.
Do vay viéc nghién ciru va iing huéng nghién
ctru duoc rat nhiu ngudi quan tim va 1a huéng
nghién ctru c6 nhidu trién vong, ciing nhu c6
nhiéu gi tri mg dung trong thuc tién.
PHUONG PHAP NGHIEN CUU

Dé thuc hién nghién ctru dugc nhi€ém vu nay,
tac gia cAn phai két hop 2 phuong phap
Phuong phdp nghién ciru 1y thuyét: Nghién
clru cac van dé vé tmg dung diéu khién thich
nghi, cic m6 hinh dong co dién mot chiéu,
cac ham tdi wu trong Matlab va céc tinh toan
hd trg cac ham téi wu.

Phuwong phap moé phong: St dung cong cu
tinh toan tim t6i wu trong phan mém Matlab
PIEU KHIEN TOC PO DONG CO DIEN
MOT CHIEU THEO PHUGONG PHAP
TONG HOP BO PIEU KHIEN PID [5]

Mb ta toan hoc ddng co dién mat chiéu

Dbi Vv(')’i C!(f)ng co mot chiéu kich tir doc lap thi
¢6 thé viet cac phuong trinh sau:

Mach phén ung:

Uy +AU(p) =R, [l + AH(P)]+ pL [l + AL ()] + (1 1y
K[®, +AD(p)H e +Aa(p)]
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Hinh 1. So d6 cdu tric ciia dong co mét chiéu
Mach kich tur:
Uy +AU,(p) =R [l + AL (p)]+ LTI, A1, (p)] (2.2)
Phuong trinh chuyén dong co hoc:

K[@, + AP, + A1 (P)IHM, +AM (D) (1 3)
J (o +Aw(B)]

AU YRy £
T I+ pT,

AU, | VR
I+ pTy

Hinh 2. So d6 cdu tric tuyé’n‘ tinh hod dong co
dién mot chiéu
M0 ta toan hoc chinh luu diéu Khién
Ham :cruyén dat by chinh luu trong trudng
hop gan dung

Aug, | A
| ] + [)TV() i
B L s x 7[
Trong d6: Tyo la thoi giantré T, =
Mo,

Mo phong trén Matlab-Simulink [4] véi mo
hinh mo6 phong dong co dién mot chiéu, mod
hinh chinh lvu da c6.

1Ry

TusH
U Transfer Fen

i N
Js
Trangfer Fonl Toc do dong co

Hinh 3. M6 hinh mé phong déng co dién mot chiéu
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Két qua mo phong

Toc do dong co
250 T ‘ T 1 ! T

200

50

Hinh 4. Két qua mé phong téc dé dong co
Tong hgp hé thong diéu khién dong co dién
m¢t chieu
Téng hop mach vong diéu chinh dong dién

BD
-E
I
LT~ L L e, |
L+ ply (1+ pTg X1+ pTyo) 1+pT,
Ui 19 Si
1+ pT;

Hinh 5. So d6 khoi ciia mach vong dong dién
Trong d6: Ty, Taw, Two Tu Ti - céc‘hﬁng §6
thoi gian cta machqloc, mach diéu khién
chinh luu, su chuyén mach chinh luu va
xenxo dong dién.

Ru - dién tr& mach phan tng.
Ham truyén cia mach dong dién:

S.(p)= Ka:-Ki /R,
! 1+ PT )@+ pTa )+ PT,o )AL+ T, )+ PT;)
(1.4)

Ap dung tiéu chuan mé dul téi vu ta tim duoc
bd diéu chinh dong dién dang khau PI. Tir d6
ham truyén ctia dong dién s& la:

I(p) 1 1 1 1
U, (p) K 2pT.(L+pT.)+1 K, 1+2pT,+2p°T.]
(1.5)

Téng hop mach vong diéu chinh toc dp

Ta c6 so do khoi chirc nang:

HCD i .
S A e ] o [
U Ui
[ ]
[
[

Hinh 6. So d6 khdi
Piéu chinh téc d6 dung b diéu chinh toc do
ty 1¢.
Str dung két qua phan trén ta co:
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I(p) _ 1 1 (1.6) Dong dién phﬁn mg ctia hé thong khi dung
Uy Ki 1+2T,p(+T,p) bo diéu khién PID

T, rat nhé suy ra T2=0
Sau khi tong hop ta cé

Ka Sa
1+ pTy,

Hinh 7. So do khéi ciia hé diéu chinh toc do
Téng hop lai ta c6 ham truyén mach kin hé
thong sau:

U,(p) 1+8T p
U, (p) 8T.p[AT.p+2T . p)+1+1

F,(p)=

2.7

Mb phéng hé théng diéu chinh téc do dong
co [5]

Dua vio so do ciu trac hé thong hai vong
diéu chinh nhu ta xiy dung mé hinh md
phong hé thdng véi hai vong diéu chinh trén
nén Simulink:

[ .‘.,1]

e ﬂ_-f T 4&

(a

IF

) @i

(=1
Hinh 8. M6 hinh mé phong hé théng véi hai vong
diéu chinh
Két qua mé phéng véi trwomg hop mémen
quan tinh tai J1 =0.01(kg.m2):
Téc do hé thong khi dung bo diéu khién PID

Toc do PID J=[0:0.5]

B
Thoi gian [s]

i Dang men phan ung PID J={0:0.5]

Momen quan tinh cia hé thong khi ding bo
diéu khién PID

roenen quan finh [3:0.5]

PIEU KHIEN TOC PO DONG CO DPIEN
MOT CHIEU THEO PHUONG PHAP
TONG HOP BO PIEU KHIEN PID THiCH
NGHI [2], [3], [1]

PIEU KHIEN THICH NGHI

Gioi thiéu chung

Diéu khién thich nghi 1a su téng horp cac ky
thuat nham ty dong chinh dinh cac bd didu
chinh trong mach diéu khién dé thyc hién hay
duy tri & mot mue do nhit dinh chat luong
ctia hé khi thong sé cua qua trinh diéu khién
khong biét trude hodc thay doi theo thoi gian.
H¢ thong dleu khlen thich nghi gom c6 hai
vong: vong h01 tiép thong thuong va vong hoi
tiép diéu khién thich nghi.

Trong pham vi va ndi dung bai bao tac gla
dung h¢ thong diéu khlen thich nghi theo mé
hinh mau MRAS ¢6 so d6 ciu tric nhur sau:

MG hinh
Yo
e
nh

Hinh 8. So' do khdi ciia hé thong thich nghi theo
mod hinh mau
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Luit diéu khién thich nghi

Theo lonnaou and Sun (1996), bo diéu khién
thich nghi c6 thé duge xem nhur 1a sy két hop
cua mot bd udc lugng cac tham sb truc tuyén
(on-line) va mot luat diéu khién ma né nhan
duge tir truong hop tham sé da duogc biét 3.
Viéc thiét ké luat thich nghi s& quyét dinh dén
cc tinh chat on dinh cia bo diéu khién thich
nghi. trong chuong ké tiép, viéc thiét ké bo
diéu khién thich nghi theo md hinh mau sé&
duogc dua trén 1y thuyét 6n dinh ctia Lyapunov
nham dat dugc mot hé théng diéu khién 6n
dinh va c6 cac tiéu chi vé cac ham dic tinh
nhu mong mudn.

Téong hop mach vong dong dién

k| s /R,
1+7Tp 1+ p

K,
1+Tp

Hinh 9. Cdu triic mach vong diéu chinh dong dién
Ham truyén dat cua d6i tugng bo diéu chinh
dong dién la Sgj co cAu trac nhu sau:

KoKy /R, _ K (2.1)
(pT, +D(pT, +D(pTy +1)  (PT, +D(PT, +D(PTy +2)

Sui(p):

O ham truyén trén, cac hang s6 thoi gian T,
va T, 14 rat nhé so v6i hang s thoi gian T,
Ham truyén déi tuong S.i(p) tré thanh khau
quén tinh bac 2. Ta c6 bd diéu khién s& 1a
khau ty 1¢ - tich phan (PI).

Véi =T :T°’°19 (2.2)

P T 2KTy,

Viay ham truyén ctia bd diéu khién mach vong
dong dién s€ 1a:

Ry = K, | 1+ |=2,0248] 14—+ (2.3)
P U Tp 0.019p

1 1 1 1
G(p)=— =— 2.4
v 2PToon (PTyg tD 41 Ky 2Py’ +2pTyy +1 ( )

Lt
Kog 2PTyqe+1

Tong hop mach vong toc do
So d6 cau truc cua mach vong nhu sau:
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Chinh H My
luu

Cam bién dong

v v
HQ_.

Phit to¢

Hinh 10. Cdu triic mach ydng diéu chinh téc d¢

co mach vong diéu chinh dong
Pé don gian ta tong hop mach vong toc do
khi di téng hop duge mach vong dong dién
nghia 13 sir dung cac két qua va cac gia thiét
trude (tirc 1a E = 0). Ta ¢ md hinh d6i tuong
c6 mach vong diéu chinh tc d6 voi bo diéu
chinh téc 46 Ry, nhu hinh:

. -
w 1 @
R — |, il
KA 2Tyap + 2T T Ip

H\Inh, 11. Cdu tric thu gon mach vong diéu chinh
toc do co mach vong diéu chinh dong dién
T do ta cling c6 ham truyén dat cua ddi
tuong bo diéu chinh toc do 1a S

KD, K, )/ (Kyd
Sow(p)_ ( ) ( )

= — (2.5)
P(2T "g4eP” + 2T P+1)(Ty P +1)

Trong d6 hang s6 thoi gian Tsyq = 0,0027 va
T, = 0,004 14 rat nho nén c6 thé dat

Ts4a =2 Tggq+ T =0,0067

Luc nay ta co6 thé xap xi ham truyén

S (p)_K.chmKﬂ 1 3
> Kyg-J .p(TZIdp+l) P(Tyu P +1) (26)
b
S, (P)=——
w0 (P) =65 0067 p +0)
b K.®, K (27)
Ky d

Ap dung nguyén tac toi wu ddi xing chon bo
dicu khién PI c6 dang:
_ 1 (2.8)
R,(p) = Kp(l+Ti p)
So d0 mdé phéng bing Matlab h¢ thong
diéu khién téc do déng co bing phuwong
phap diéu khién PID thich nghi [4]
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Hinh 12. Cau tric hé thong c6 bg diéu khién thich nghi
Két qua mé phéng hé thong b diéu khién
thich nghi: véi J1 = (0-0,5), toc do dit
®=209 rad/s

Dong dién phan tng thich nghi

Dong dien phan ung thich nghi

1 1

Thoi gian [s]
Téc do thich nghi

Toe do Thich nghi

Thoi gian [s]

Momen quan tinh
momen quan tinh [0:0.5]

[ ] ] ]

S

Thoi gian [s]

Két qui so sanh giita by diéu khién PID va
bo dieu khién thich nghi véi momen quan
tinh J1 = 0,05kg.m?

So sanh bo cleu knien PID vol thich nghl J1=0.05

0 +
Thoi gian [s]

Két qua so sanh giira by diéu khién PID va
bo diéu khién thich nghi vé6i momen quan
tinh J1 = (0:0,05)kg.m?

So sanh bo dieu khien PID vol thich nghi J=[0:0.5]

Thoi gian [s]

KET LUAN

Véi két qua mod phong & trén ta nhan thiy
rang v6i bo diéu khién thich nghi nhu da
thiét ké thi chat luong ctia hé théng luon luon
dugc dam bao khi mémen quén tinh ctia dong
co thay dbi.

Két qua md phong thu dugc hoan toan phu
hop v&i cac két qua nghién ciru 1y thuyét, diéu
nay chimg to rang thuat toan va cach thirc xay
dung bo diéu khién thich nghi 1a dung dan va
chinh xé&c.

Sai l&ch tinh, d9 qua diéu chinh, thoi gian qua
dd, sb 1an dao dong cua hé truyén dong déu
t6t, nhat 1a d6 qua diéu chinh va thoi gian qua
do nho.

Két qua mé phong mot lan nita dd minh
ching va khing dinh ring viéc 4p dung bd
diéu khién thich nghi hoan toan c6 thé dap
mg duogc yéu cau chat luong didu khién cua
hé truyén dong.
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RESEARCH APPLICATION OF PID CONTROL MEASUREMENT
APPROPRIATE IMPROVEMENT CONTROLLED MECHANICAL
CHARACTERISTIC MOMENT WITH CHANGES IN CHANGES

Nguyen Thi Thu Hien”

University of Information and Communication Technology - TNU

Control engine control speed to the job that has been many science of the science of a science.
Trong d6, mot co thé dugc sir dung rat phd bién trong cic may nghiép vu, nha may can, nha may
xi mang, robot dién va robot canh tay. The teaching of the science are work and any methods for
the given a handle of the requirements of the requirements of the requirements of this job. Because
the operating research of the research found the such as a control requirements to control the basic
of the speed of the way to a critical problem and per level.
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