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XAY DUNG B0 DIEU KHIEN TRUQT - CUON CHIEU
CHO VONG TOC DO HE TRUYEN DONG DAI RA DA P18
KH1 TINH DEN CAC YEU TO PHI TUYEN CUA PHAN CO

SYNTHESIS OF SLIDING CONTROLLER ON BASIS LINEAR MATRIX INEQUALITIES

FOR AIR-ROD DRIVE SYSTEM

TOM TAT

Dai ra da P18 qua nhiéu ndm st dung can dugc néng cap bd diéu khién. Bai
bao da trinh bay két qua xdy dung bd diéu khién trugt cudn chiéu cho vong tdc
do hé truyén dong dai ra da P18. Cac két qua ki€m nghiém béng md phéng trén
phan mém Matlab-Simulink cho thdy bo diéu khién nay dam bao dugc do chinh
xac bdm; n dinh t6c do dong co, tai; khir dugc dao ddng trong diéu kién hé
thdng chiu dnh hudng ctia cac yéu t6 phi tuyén do cau tric phan co gay ra.

Tir khéa: Diéu khién trut, téc do, ra da, phi tuyén.

ABSTRACT

P18 radar after many years of use needs a controller upgrade . The paper
presents the results of the construction of the rolling slide controller for the P18
radio drive system speed ring. The simulation test results on Matlab-Simulink
software show that this controller ensures the grip accuracy; stabilize engine
speed, load; suppresses the oscillation under system conditions influenced by
nonlinear factors caused by the mechanical structure.
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1.PAT VAN BE

Pai radar P18 la mot thanh phan quan trong trong hé
théng radar canh gigi tam trung, tdm cao va dugc trang bi
cho céc tram Radar phong khéng, dugc st dung dé tim
kiém, phat hién va xac dinh cu ly, phuong vi cla thiét bi
bay. Hién nay, P18 da qua nhiéu nam st dung, khi tai da
xuéng cap, d6 do co khi 16n, vi vay yéu cau dat ra la can
nang cap, hién dai hoa P18 dé dap ung t6t hon nhiing yéu
cau cla chién tranh cong nghé cao. Huéng nghién ciu
chinh 1a tap trung vao viéc khic phuc nhimng nhugc diém
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clia bd diéu khién PID hién c6, d6 la tinh tadc dong nhanh,
dé 6n dinh téc d6 quay cla dai khi c6 nhiéu phan co tac
déng. D€ dap Ung diéu do6 can c6 bd diéu khién co tinh bén
viing cao. Qua khéo sat cho thay bé diéu khién trugt - cuén
chiéu cho két qua tot ngay ca khi cé cac yéu té phi tuyén
tac doéng [3, 4, 51.

Téc d6 dat -
—>|

(Do)
e
Hinh 1. So d6 khi chiic nang hé truyén dong dai rada P18
2. XAY DUNG MO HINH CO HE
Phucong trinh mé t3 chuyén déng cla ddi tuong diéu
khién c6 dang:

Bo dicu

Bién d(;i
khién toc do

—> A X
cong suat

dw v 1)

M, =J, il
Trong do:
My M6 men déng co (N.m);
M. M6 men can (N.m);
Jeg: MO men quén tinh clia dong co (kg.m?).
Luc ma sat trén 8 khdp va phan quay c6 thé quy déi vé
mo men can tac déng lén truc quay phia tai[1, 2]:

M, = (Msigng+M,, %) (2)

Trong do:

M_: Hé s6 ma sat tinh, dau phu thudc vao chiéu chuyén
dong;

M,: H& s6 ma sat dong phu thudc vao téc do chuyén
dong.
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Trong hé théng ca khi truyén dong quay con co su
tham gia cla cac thanh phan chuyén dong cla anten,
thanh phan nay sé anh hudng dén mé men quén tinh
tuong duong quy d6i vé dau truc dong co. Hodc la su
khéng dong truc clia cac co cdu quay. Gia thiét thanh phan
AJ ta khéng xac dinh chinh xac dugc trong qua trinh
chuyén déng cda anten nhung ta biét dugc gia tri giGi han
cuc dai cta né.

Nhu vay, cac thanh phan can trd chuyén dong cla co
cdu gbc quay la:

M, =M, +AJ— (3)

dt

Phuang trinh mé men dién tu sinh ra bsi dong co chap
hanh kich tir doc 1ap cé dang:

M, =Kji, (4)

Thay (4) vao (1) ta co:

Kiy =, 32 )99 (5)
dt dt

Dong dién phan tng c6 phuang trinh:

di
u=Ri +L —*+e 6
u'u udt b ()
doé
e =K, — (7)
b b dt
di
L,—=-R,, -K,w+u (8)
dt ®

Dét cac bién trang thai:
Goc quay trén trucdaura: x, = ¢

d¢

T6c d6 goc trén truc daura: x, = P w,

- Dong dién phan ting ctia déng ca: x; = i,
Hé phuong trinh trang thai cia co hé:

X, =X,
— KI X. — Mms (9)
Pt ) A
Kb u
x3=—:x2 L, X, + uu

3. TONG HOP BO PIEU KHIEN

Trong trudng hop nay thi ta c6 thé coi thanh phan
khéng xac dinh nay la dai lugng c6 thé vi phan dugc. Téng
hgp dién ap dat vao phan Uing clia déng co dé gia tri goc
dau ra bam sat theo gia tri géc dat cho trudc x, — x,4, gocC
dat la ham tron theo thai gian (c6 ton tai dao ham).

Cac buéc téng hgp nhu sau:

Buéc 1:

Xét sai s6 bam sat:

e, =X, — Xy (10)
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Tamong mudn e, =X, —X,; >0
Xét vi phan sai s6 nay
& =% —x, (11)
€, =X, — Xy (12)
Chon x, =—ae, +x,,+e,,a>0
Ta nhan dugc:
e =-oe +e, (13)
Néu e, =0thi &, =—ae, hoitutheo ham ma.
Budc 2:
Dée, > 0xét e, =x, +ae, —X,
€, =X, + 0, — X, (14)
Thay thé x, & (9) vao (14) ta nhan dugc:
K

e, =—"—X,——™—+a(-ae, +e,)—X (15)

2 Jeq +AJ 3 Jeq +AJ ( 1 2) d

. K, .. M
é, =—a’e, +ae, +———x, X, ——=— (16)

A Joq +AJ
K, i} .
Chon X; =—Pe, +X,,+e; +
Jg + A Jg + A

é, =—a’e,—(B-ae, +e, (17)

Tuong tu ta mong muén e; =0

Néu e; =0 thi
e, =-ae, +e, (18)
é, =—ad’e,—(B-ae, (19)

e, — 0, e, — 0 phu thudc viéc lua chon cac hé s6 B, a.
Buéc 3:

e, = K, X, +PBe, —X,, — My (20)
P AT T Ty A
. K, K, . 1
e, = ——X,——X;+—U
’ Jeq+AJ( L, 2L, L, )
(21)
+B[-a’e, —(B-a)e, +e,]-X —i( M, )
1 2T de ), + A
. K K, .
& =—"——(-0e,+x +e€
3 .Jeq-‘rAJ Lu( 1 d 2)
R , M K, 1
——(—Be, +X,y +e; +—=—)+ —.—u  (22)
Lu( Pe, +% +e, Jeq+AJ) Jg + AL,
. d M
—-a’Be, —(B-a)Be, +Pe, — X, —— (—=
Be, —(B-a)Be, +Pe; — X4 dt(Jeq+AJ)
Ta viét dugi dang:
é, = —ae, —Be, — ye, + G(X,y,X,q, Xg» AJ) + XU (23)

Trong do:
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_ ) 1
= (24)
X Jog FAIL,
_ K.
a= i b a+a’P (25)
Jog FAUL,
— K, K, R
= — . —=+-——B+(B-a)Be (26)
P Jg +AL, LUB (B e,
_ R
= 27
Y L B (27)
L K K, .
G(X1dax1dax1d7AJ):_Jeq +AJL_:)X1d
R M., d M (28)
__U(Xuj_ : )_.)'('1d__(¢)
L Jg+A dt J, +AJ

Két hop cac budc ta dugc hé théng trong khong gian
mdie,, e, €.
(29)

(30)

e, =—ae, +e,
é, =—ad’e,—(B-ae,
(31)

Viéc Iya chon luat diéu khién c6 thé tién hanh nhu sau:

e, =—de, —Be, —Yye, + G(X,y, Xy, X,y AJ) + XU

Xu = —ysigne, (32)
Khi dé:
&, =-ae, — Eez —Ye; +G(X,q, Xy, Xq,A)) — ysigne,  (33)

Khi chon hé s6 y thoa man diéu kién xudt hién ché do
trugt thi sau khoang thai gian t > t, c6 e, = 0, khi d6 nhan
dugc hé (34) dén (36).

e, =—ae, +e, (34)
é, =—ad’e,—(B-ae, (35)
é,=0 (36)

Nhu vay dong hoc ctia hé thong (23) sé phu thudc vao
viéc lua chon cac hé s6, ma khéng phu thudéc vao ham
G(X,y5 Xy X,q» AJ), ddm bdo cac thanh phan bat bién khong
anh hudng téi qua trinh diéu khién [4, 5].

Xét ham Lyapunov cua (33) dudi dang:

1
V:Eeﬁ, V>0,Ve,

V=ee, B 37)
=e,[-ae, —Be, —Ye, + G(X,y, Xy, X,q» AJ) — YSigne, ]

TU d6 ta co:

V= e,[—ae, —E_ez —VYe, + G(X,4, Xy, X;q, AJ) — ysigne, ] 38)

<le,|[@le,|+Ble,|+ V|es|+ G, — Vsigne; ]

Vi G,,,,, la gid tri I6n nhat ctia ham G(X,,, Xy, Xy, AJ)
Chon hé s6 y dé dam bao V <0, Ve, =0, tuong duong

véi viéc lua chon:
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v2[ale,o|+Blex |+ ¥+ Gps (39)

Trong do: e, e, la cac gia tri I6n nhét cla sai s6 e;, e,.

Nhu vay véi luat diéu khién (32) bo diéu khién téng hop
dugc sé giup hé 6n dinh bén ving véi cac nhiéu loan do
phan cosinhra.
4. MO PHONG VA DANH GIA KET QUA
4.1. Tham sé mé phéng

M6 hinh mé phong xét hé truyén déng quay cé dong co
chap hanh mét chiéu kich tir nam cham vinh cltu c6 cong
suat dong co dinh muc: 4,2kW; téc dd déng co dinh muc
(Ngm):1500 vong/phut; dong dién dinh muc: 21,8A; ¢6 cac
tham s6 R, = 5Q), L, = 0,2H, K, = 0,1V/rad/sec, K, = 0,INm/A,
ty s6 truyén ctia hop ddi téc n,/n, = 1/1076, mdé men quan
tinhclaroto J_  =2.10"kgm’.

rotor
4.2. Két qua mé phéng

Tién hanh déanh gia chat lugng clia bo diéu khién théng
qua dap Ung téc do cta hé truyén déng trong cac trudng
hgp khac nhau.

Khi tin hiéu dau vao la ham van to6c va ham sin, sai léch
khéng déang ké, bo diéu khién hoat déng tét (hinh 2, 3).

100 -

Téc d [vong/phut]

Thai gian [gidy]

Hinh 2. Dap ting clia dong co khi tin hiéu vao 1a ham toc d6

Téc d6 [vong/phut]

| | .
0 1 2 3 4 5 6 7 8 9 10
Thoi gian [giay]

Hinh 3. Ddp (ing clia ddng ca khi tin hiéu vao la ham sin

Diét téc dé dong co la 1200 [vong/phdtl. Trong trudng
hap khéng c6 nhiéu phan co, téc dé ddng ca én dinh, sai
léch tinh bang khéng (hinh 4).

Khi hé théng c6 tac dong clia nhiéu bat dinh do phan
cd gay rava m6 men quan tinh 16n AJ = 5J,, hinh 5.

Trudng hgp c6 tac déng ctia mémen can: tai thdi diém 4
gidy va 7 gidy M. = 100Nm va 200Nm thi dép Ung dau ra
cla téc do déng co nhu hinh 6.
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Hinh 4. T6c d6 dong co khi khdng ¢ nhiéu phén co
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Hinh 5. Téc d6 dong co khi ¢6 nhiéu phan co va md men quén tinh Ion
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Hinh 6. T6c dd dong co khi cd momen can tac dong tai thoi diém 4 gidy va 7 gidy

Qua trudng hop trén cho thdy téc dé dong co hay ang
ten 6n dinh, khong dao déng, thai gian qua d6 nhd, dap
Ung yéu cau vé tinh tdc ddng nhanh cta hé thong.

Bang 1. D qua chinh va thai gian xac 1ap trong cac trudng hgp

hé théng van dam bao dugc do chinh xac trong ca ché do
dong va ché dé tinh, sai s6 tinh luén vé 0 trong céc trudng
hop khac nhau. Dao ddng trong qua trinh diéu khién rat
nho, thai gian qua d6 ngan gilip nang cao tinh chinh xac
khi van hanh, tang kha nang phat hién muc tiéu, bdo vé
viing chic bau troi t8 qudc.

5. KET LUAN

Bai bao da trinh bay két qua xay dung bo diéu khién
trugt - cudn chiéu cho hé truyén dong dai ra da canh giéi
P18 clia Quan ching Phong khéng - Khéng quan. Phan
trinh bay dugc bat dau tir viéc xay dung moé hinh cg hé,
téng hop bo diéu khién trugt, mé phdng bang phan mém
Matlab-Simulink. Cac két qua kiém nghiém cho thay:

- Tha nhat, viéc st dung bo trugt - cuén chiéu lam tang
tinh 6n dinh cla hé théng, ddm bdo d6 qua chinh trong
ngudng cho phép.

- Th( hai, phuong phap nay ddm bao dugc dé chinh xac
bam, giam t6i da sai s6 va hién tugng dao dong trong diéu
kién hé thong chiu anh hudng clia cac yéu t6 phi tuyén do
cdu truc phuc tap phan co gay ra.
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m ) M, Doqua | Thoigian | Saisd
[vong/phut] [Nm] chinh quado | xaclap
1 o la ham toc do - - - 0
2 sin - - - 0
3 1200 0 8,3% 35 0
4 1200 100va200 | 0% 23 0
4.3. Nhan xét két qua

TU cac két qua mé phoéng thdy rang, bo diéu khién trugt
- cudn chiéu cho hé truyén déng dai ra da P18 cé tinh dén
nhiéu phan ca c6 chat lugng t6t, dap iing dugc yéu cau cla
hé th6ng. Trong diéu kién chju anh hudng clia cac yéu t6
phi tuyén nhu: mé men ma sat, mé men quan tinh trén tai,
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