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TOM T A T 

Hi§n nay, vi^c tao ra cac chuyen ddng thiing hAu het dupc thuc hien gian tiep bang cac dpng ccr 
quay, keo theo nhieu nhupc diem nhu ket cau co khi phiic tap do ton tai cac p h ^ tu tnmg gian, do 
chinh xac va hieu suit ciia he thong thap do sai so tich IQy cua cac phan tii trong toan hp thong 
Bang each sii dung cac loai dpng co co kha nSng tao chuyen ddng th5ng true tiep (dong co tuy^n 
tinh) cho phep loai trir nhOng nhupc diem tren Bai bao nky gidi thieu mpt giai phap di^u khi^n 
tach kenh dpng ca my^n tinh loai kich thich vinh ctni dang Polysolenoid cho phep cac dai lirong 
vat ly bam theo quy dao cho trudc. Toan bo dong dien dupc huy dpng de tao luc day cho dpng co 
ngay ca khi mo hinh thieu chinh xac ve thong so kJ thuat hay anh hudng bdi nhieu. 
Tli Idioa: Diiu khien tdch kinh. Lim. Polysolenoid hnear motors, dieu che vector khong gian , 
nghich liru hai pha 
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DAT V A N D E 

Ddng ca tuyen tinh kich thich vTnh cihi dang 
Polysolenoid Iam viec dya tren hipn tugng 
cam ling dien tir vdi nguyen tSc hoat ddng da 
duac tiinh bay d [1], [2], [3], [4]. 
Doi vdi he trayen ddng DCTT, tuy loai bd 
duge eg cau co khi trang gian nhung khien 
cho he thong trd nen kem ben viing, rat nhgy 
doi vdi ciic tac ddng phy nhu luc ma sat, hipu 
ling dau cuoi, tai thay doi, phan bo tir thdng 
khdng sin,,, gay anh hudng den chat luang 
dieu khien Mpt so nghien ciiu tieu bieu da de 
cap den kha nang khac phyc nhung anh 
hudng n6u tren, dd la. [5] dii dua ra phuang 
an thiet ke bd dieu chinh toe dd theo phuong 
phap dieu khien PI - Tu chinh ket hpp vdi 
nhirng ky thugt udc lucmg phu hop d vimg loc 
dp thap giiip dat dugc chat lugng lot d vimg 
lam vipc nay. Tuy nhien trong tradng hgp tai 
bien dgng (vi dy nhu thay doi khoi lugng vat 
nang,...) se giiy ra su thay doi luc ma sat va 
cac lye can khac, liic nay bp dieu khien PI -
Tu chinh khong cdn hipu qua va phuang phap 
dilu khien thich nghi theo mo hinh mdu dya 
tren Iy thuyet on dinh Lyapunov da dugc vgn 
dyng trong tradng hpp nay [6]. Phucmg phiip 
thiet ke cuon chieu Backstepping cung dupc 
sir dyng de khac phuc anh hudng ciia ma sat 
vil Ilic niiy bp dieu khien dugc thiet ke dya 
tren md hinh udc lugng raa sat Lugrie [7]. 
Tuy vgy ma sat la mdt anh hudng phu thuge 
nhieu viio di lu kien lara viec (nhipt dp, dp 
am,...) nen nhirng md hinh irdc lugng ma sal 
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se gap sai so trong iing dung thuc te. Vipc van 
dung phuang phap dieu khien mang no ron ' 
thich nghi se giiip kh4c phyc khd khan niiy 
[8]. Phuang phap giiip chinh dinh ciic thong 
so bp dieu khien dya tren nhung gia dinh va 
lugt thich nghi, dam bao kit qua hgi ty den 
gia tri Ihyc. [9] ciing trinh biiy mdt phuang 
phap khac khic phyc anh hudng ciia ma siit 
nhd vao bp dieu khien ma thich nghi. 
Ddng CO tuyin tinh DB - KTVC dgng 
POLYSOLENOID (hinh I) lam viec dya ti-en 
hien tuong cam iing dipn tir. Khi cac cudn day 
dupe cap ngudn thi ddng xoay chieu hai pha 
tren hai cudn day se tao thanh vecta ddng di 
chuyen theo phuang nam ngang va thanh 
phan ddng trac q ciia nd se tuong tac vdi tir 
thdng ^ ciia nam cham vinh cuu, tgo ra lye 
day cac cudn day trong bp phan so cap cua 
ddng ca tuyen linh Polysolenoid Dua tren 
cau tnic ciia dpng co tuyen tinh Polysolenoid. 
He thong dieu khien niiy can cd kha nang 
each Iy hai thanh phan tgo lye vii tu thong. 
Giai phap dieu khien phi tuyen dua tren cau 
tnic noi tang va tuyin tinh hda chinh xac giiip 
thyc hipn rauc lipu ndi tren 

r = r^ + ...-\-r„=n (2) 
thi nd se TTHCX dugc thanh hp tuyen tinh: 

'z = Az-\-Bw 

y = Cz 

biing phep doi true tog do tiiich hgp 

?L = m ^ (4) 
Phucmg ph^ TTHCX cd nhipm vu xac dinh 
dugc cau tnic, tham so ciia bp DK PHTT: 

M = —i"' x_ p^x_ -^V^ xy^ 
(5) 

sao cho h? kin phi tuyen tro thanh tuyen linh 
vao - ra tren Idiong gian trang thai moi ^i«/i 2] 

voii) Jt =[£')-g, i ... /-5^g,£] (6) 

Hinh \. Dong ca tuyen tinh ddng bd - kich thich 

vTnh cim dgng Polysolenoid 

PHU'ONG P H A P TTHCX vA AP DUNG 
CHO DONG CO TUYEN TINH DB - KTVC 
Xel hp phi tuyen MIMO nhu sau 

x-f X +H X iL—f X + ^ ^ , xii^ 
(1) 

ddo: 

Hinh 2. Cau trite ciia doi tuang phi tuyen sau tdii 
da TTHCX(chuyin toa do trgng thdi) 

Sau khi TTHCX doi tiiong phi tiiyln (1), he 
kin tuyin tinh se cd kha nang tach dugc tiianh 
m kenh neng bipt. Do dd bd DK nhu vgy con 
cd ten gpi la bp DK TKTT. 
Xuat phat tir quan he tucmg duang ve mgt 
dien ta cd the rad ta doi tugng thong qua cac 
phuang trinh ca ban sau; 

w=—v (9) 

H = M,,.. . ,H„ ,H X — h^ X , ^ , X ,...,h„, X 

Neu doi tucmg MIMO phi tuyin md ta bdi (1) 
cd vecto bac tuang doi toi thilu 

^u'i. -^Kn thoaman: 
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dl 

^ = ̂ (^, - ( i -A, ) / . )^ , 

(10) 

(11) 
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_ m dv^ 
p dl 

(12) 

Mo hinh dpng co tuyen tinh DB - KTVC co 
dac ̂ em phi tuyen mang tinh cau tnic nhu sau' 

"*-_ 1 , 2 4 , . ^ 1 

r^(13) "' 4," n, i„ 
A, 

^ — V 

Vdi viec nhin nhgn biln irang thai lii 

^ ~ \isd Kq Xp 1 va lin hipu dieu khien la 

Kiem tra va thyc hien TTHCX he (13) tiieo 
cac dilu kipn (1) ^ (4) thu dugc bd DK PHTT 
CO dgng (14) vdi w, va w^ cd thii nguyen vgt 
ly lit [A/s]; Wj cd thii nguyen [m/s], Va ta 
nhan duoc md hinh tuyen tinh mdi cd kha 
nang tach dugc thanh 3 kenh rieng bipt thdng 
qua cau Inic DK PHTT (hinh 3) dgl d vdng 
dieu chinh trong ciing ciia he thong. 

(14) 

Thay (14) viio trong he (13) ta thu dugc he radi. 
A, 
— - = 'w, 
dl ' 

dx. 

dx, 

dl ' 

0 

(15) 

Den diiy, he nhieu vao ra (13) dugc chuyen 
thiinh he (15) tach kenh. Vipc tach kenh se 
khiln cho vipc thilt kl bp dilu khien vdng trong 
de dang Ta cd nhieu giai p h ^ de gia tri biln 
trgng thai x bam giii tri dat. Cd the thiet ke mpt 
khau truyin thSng va bii sai Ipch bang khiiu PI 
hay sii dune bp dilu khien trugt. O day, la sii 
dyng bp dieu khien dan giim thiet ke theo ly 
thuylt Ly^unov. 

(16) 

Mach vdng dilu chinh ddng diln 

Viltlaihe(I5)tiiiinh: 

dl. 

dt ' 

dt ' 

Nhu da bill, he thong DK can dara bao vecto /, 

cd hudng vuong gdc vdi vectd tir thdng cyc, do 

dd khdng ton tai tiianh phiin ddng tir hda /^ 

(ludn dugc dat lii 0) ma chi cd thanh phan tgo 

lye day i^ Dilu dd cd nghia lii cau tnic mgch 

vdng DC ben ngoai chi ton tgi mgch vdng QC 

toe do va khong can raach vdng DC tir thdng. 

Vi ddng i^j dupc dat la 0 nen la chpn luat dieu 

khien nhu sau de dam bao i^^ hdi tu ve 0: 

^,=-KK, (17) 

De jj^ bara lupng dgt /̂ ^ ta chpn luat dieu khiln 

nhu sau -

''-=^-K[i„-Q (18) 

VOI luiit dieu khien (17) va (18) da chon ta duoc 

\di,, 

I dl ' 

[dt^ 

Voi ^3,^4 duoc chon la cac hang so duong thi 

he (19) on dinh, do do ta CO i.^ —> 0 va 

l-*,',j 

:.hK(^. 
(19) 

^0 

0 cau tnic DK TKTT (hinh 3) cdn cd thatih 
phan SVM cd the dugc xem nhu ddng vai trd 
eiia mgt khau trayen dat I/l theo nghia: dgi 
lupng dau ra dam biio tnmg thiinh vdi dai lugng 
dau vao ca ve module, lan so, pha Do dd, khi 
tong hpp he cd the bd qua khau nay trong so do 
cau tnic. Tuy nhien, khi mo phdng he thong, dl 
dam bao su phii hap giiia md hinh md phdng vii 
he thong Ihuc te thi can phai dua khau nay vdi 
thuat toan [10], [11] vao trong mo hinh 
Mach vdng dilu chinh vi tri 
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dt m^ "' 

^-y[(-A-^(^--4, (20) 

dx 
— = V 

dt 
6 day ta cung tach thanh 2 vdng fieu khien, 
mgch vdng ben trong coi nhu v lii dau ra can 
bam theo v̂  cdn mach vdng ben ngoiii coi nhu 
mach vdng ben trong la tuyet dot dua ra v̂  de vi 
tri X bam giii tri dgt x^. Ta lua chpn lugt dilu 
khiln nhu sau: 

v̂  = x,, -Ari(x-x^) 

F^+—v^-A'2(v-v^) 
P 

(21) 

- V (21) 
P 

d day F^ la tai dugc udc lugng bdi khau udc 

lugng tai nhu sau : 

Xem nhu F^ f^ F^ va tir lugt dilu khien (21) 

Cling vdl md hinh (20) la cd : 

^(x-x,yk,(x-x,) = a 
(22) 

| ( v - v . ) + t , ( v - v , ) = 0 

Vdi ^ , 2̂ chpn lii cac h&ig so duong ta cd he 

(22) la on dmh, do do cd duac v->v_. 

vax->x^. 

Nhu vay ta da chiing minh dugc cac bp dieu 
khiln dua ra Iam cho cac he con on djnh, do 
dd ta cd vi tri x bara gia tri x^ mong muon. 
KIEM CHUNG BANG MO PHONG 
Cac tham so ciia ddng co duac lay tir logi 
ddng CO LinMot P0I_48x240/390x540_C. 

• • So ddi cue 4 

• Budc cyc 60 mm 
• Khoi lucmg roto I 5 Kg 

R cupn day moi pha 3.1 Si 
Dien cam dpc tryc 2.182 mff 
Dipn cam ngang tryc 2.182 mf/ 
Tir thong 9.3IB 

Hinh 3. Cau triic DK dgng ca tuyin linh DB -
KTIV Polysolenoid 

Quy 6ao vk sai lech quy dgo 
O J - — • 

Dip ung vgn toe vii sai Ipch van toe 
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D6ng/,jva/ Dap ling v|n toe va sai lech van toe 

-'1 

1̂ : 
U'' t , ! , (L 

Ddng tren cudn Stator 
Ddng i^j va i^^ 

Dien ap u^^ 

T™V[51 ' '^ ^ Dong lren cudn Stator 

' -- -----q Jlliillli",, 
i ft M .U M H M, ,1 .M M-»,* ,< i ••", /yI""' 

y \ . M .,:;',, • ;;',;!; "' iiwi ' 

Jl . _, _ j DienapWj^ 
" " * ' T l rLVl ' " ' so 

Dienapw,^ , l ) i l%l^ j 

ISnh 4: Ket qua md phong trong tnrdng hgp quy ^ ' "'lIlU 

dgo dgt la x(t) = 0.lt 

Dipn ap u^ 

Hinh 5. ATer qud md phong trong trudng hap quy 

dgo dgt dgng hinh sin: x{t) = 0 5 sin [it) 

Nhan xet: 
Cac kit qua dap iing vl ciic dgi lugng: Vi tri. 
Toe dp vil iip dgt vao dgng eg da cho thay kha 
nang lam viec ciia cau tnic nay" Vdi yeu cau 
dpng ca liun viec d che dp chuyen dpng thang 
deu x(t) = 0. It hoac dao ddng dilu hda x(t) = 
0 5sm(2t), dap iing d hinh 4 vii hinh 5 cho 
thay chat lugng ciia bp dieu khien. Vi Iri va 
van toe ddng ca bam tin hipu dat rat nhanh, 
gan nhu ngay lap tiic Dien ap pha a va pha b 
cd dgng dao dpng, Ipch pha nhau 90° dien. 
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Nhd cd bd DK mii ddng co phat huy dygc kha 
nang lam viec ciia nd the hien d gia tri 1̂  
nhanh chdng tien den 0 Dieu do cd nghia la 
loiui bp vecta ddng t^ duoc huy dpng de tao 
luc day cho ddng ca. 
KETLUAN 

Qua nhiing kel qua md phdng lren, la cd thi 
khgng dinh cau tnic DK TKTT la phu hgp 
vdi dpng ca tuyen tinh DB - KTVC. Ngoai 
ra. Cling can nhan thay rang cac bg DC nam 
trong cau tnic DK ciia hp thong: Bp DC ddng 
^s<i'^«, hay bd QC toe do dlu cd the dugc 
gian doan hda nen cho phep chuyen npi dung 
cua chiing vao trong VDK. Khdng nhirng the, 
viec chuyen thugt toan SVM vao VDK hoan 
toan cd till thuc hien dugc. Mdt lan nua ciing 
can luu y rang, bd dieu khien TTHCX ciing 
hoan toim cd kha nang dugc dua vao VDK do 
viec thyc hien chiing chi bang cac phep toan 
dai so (cdng, trir, nhan, chia) 
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Nowadays, linear motions are almost indirectly realized by rotational motors, which cause several 
inherent weaknesses-such as mechanical complication due to intermediate modules, low accuracy 
and performance because of accumulating errors of all elements in the systems. Using motors able 
to create directly linear movements is capable of removing the above limitations. This paper 
presents a control solution for Polysolenoid permanent-stimulation linear motors according to the 
decoupling control that enable physical outputs to follow reference inputs All of currents are 
mobilized to make the propulsion force of the linear motors even when there is lack of the model's 
parameters or under effects of disturbances 
Keywords: decoupling control, Lim, Polysolenoid linear motors, Sl'M, two-phase inverter 
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