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1. GIOI THIEU CHUNG

Cac dong co 6 tir truyén théng Hinh 1
thuong bao gom mot dong co tao chuyen
dong quay, hai 0 tir ngang truc hai bén dé giur
on dinh rotor theo hudng ngang truc va mgt 6
tr doc truc dé giflt 6n dinh rotor theo hudng
doc truc. R rang véi cu trac nay thi dong
co 6 tir co kich thuéc 16n va st dung qua
nhiéu may dién s& dan t&i ton hao nhiéu va
kho ung dung duogc trong cac thiét bj co
khong gian gio1 han [1]-[3].

Gan day, nhiéu nghién ciru di tap trung vao
viéc giam kich thudc va giam t6n hao cho cac
dong co 6 tur va mot trong nhiing giai phap nhan
duoc nhidu su quan tam 14 tich hop chiic nang 6
tr ngang truc vao dong co Hinh 2 [4]-[5]. Mac
du ¢ dai cong suat 1on phuong phéap tich hop
nay da cho thay nhiéu uu vigt, tuy nhién ¢ dai
cong suat rat nho viée tlep tuc yeu cau tang mat
do cong suat va giam t6n hao van con gip kho
khan do dong co van phai st dung 161 thép.
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Hinh 2. Cdu tric dong co ti ndng tich hop
0 tir ngang truc
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Pé khic phuc nhugc diém nay, gan day
mot loai dong co moi khong sir dung 161 thep
nhung van dam bao kha ning chuyén dong
quay va dich chuyén ngang truc da duoc gi6i
thi¢u [6]-[7]. Do d6 dong co nay duoc goi la
dong co ty nang khong 161 thép.

Bai bao nay trinh bay vé ciu tao, nguyén 1y
hoat dong va phuong phép diéu khién truot cho
dong co ty nang khong 16i thép. Pau tién, mo
men quay va luyc nang ngang truc duoc tinh
toan, sau d6 phuong phap thiét ké hé diéu khién
truot cho toc do va vi tri ngang truc ciia dong co
duoc trinh bay. Pé minh chimg cho cac dé xuat
trén, mo hinh mo phong cho hé diéu khién dong
co ty nang khong dung 16i thép dugc tién hanh
trén phan mém Matlab-Simulink.

2. XAY DUNG HE PIEU KHIEN TRUQT
CHO PONG CO TU NANG KHONG
LOI THEP

Pong co tu ning khong 15i thép dugc dé
xuat ¢ cau tao nhu trong Hinh 3 [7].
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Hinh 3. Céu tric dong co tir ndng khéng 16i thép

Rotor bao gdm mdt nam cham vinh ctru hai
cuc hinh try va mot vo sét bao quanh duoc ge"ln
Vv6i truc quay nhd d&é nhom. Khoang cach giira
vo sit va nam cham 1a khong d6i dé dam béo
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luc huat khong 6n dinh ciia nam cham béng
khong. Ngoai ra vo sit con co tac dung lén
trong vi¢c dinh hudng khép mach tir giup giam
luong phan tan tir théng ra bén ngoai, diéu niy
c6 vai tro rat 16n trong viéc giam t6n hao ning
lugng. Stator cua dong co bao gém mot cudn
day sdu pha va khong c6 161 thép, cudn day
duoc dat gitra nam cham va vo sit cla rotor.

Vé nguyén 1y hoat dong, dong co tu nang
khong 161 thép hoat dong theo nguyén 1y dién
tu truong (luc Lorentz).

Theo tai liéu so [7], ta thay rang dong di¢n
cap vao stator dong co bang téng cua thanh
phan dong dién tao luc nang va thanh phan
dong dién tao momen:

i, 4 =i, cos(¥)+i, sin(y) £ 4, cos(¢,,)
I e =1g €O8(¢) —2m/3)+i, sin(yp—27/ 3)

+4,, cos(¢,, +m/3)
Io.f =1y c08(¢p —4m/3)+i, sin(yp—4m/3)
+4,, cos(¢,, +2m/3)

Lic nay lyc nang va momen quay cua
d()ng co dugc xac dinh nhu sau:

T=k, kA, sin(¢, —+0+m/4)

(D)

1 f =k, iy sin(20,) — i, cos(20)}  (2)
/= kky {iy cos(26y) +i, sin(20,)}
Gia st 6,=0 va ¢ :¢+§ hay
T T , N A ’ ”
b — W+, +Z = lac nay cong thire (2) trd
thanh:
T=k,k,A,
Fx - knbkblq (3)
F y — nbkpla

Dé thay lac ndy momen quay ctia dong co
chi phu thudc vao bién d¢ dong di¢n 4, luc
nang phu thudgc vao dong dién i, va i, Do do
momen quay dugc diéu khién béi dong dién
A, va luc nang dugc diéu khién boi dong
dién iy va i, Mat khac hai b diéu khién hoan
toan doc lap, nén ta c6 so do hé thong dicu
khién trugt nhu Hinh 4.
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Hinh 4. Cau tric diéu khién déng co tw ndng
khong [6i thep sur dung bo diéu khién truot
Tir cau triic diéu khién, tién hanh tinh toan,
thiét ké b diéu khién truot cho dong co tu nang
khong 161 thép. Theo cong thic s6 (3)

datK; = k,,.k, vaK 4 =K 4 =k, ,k;, thu dugc:
Fx = foiq (4)
Cong thirc dong luc hoc:
dw
T =J2= 5
T4 = i (5)
F—F =Ma (6)

Tu (4), (5), (6) xay dyng ham truyén dat
cac bd diéu khién nhu trong Hinh 5 va 6.

K
SMC

d
SMC

Hinh 5. Mo hinh ham tmyén bé diéu khién vi tri
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T

Hinh 6. M6 hinh ham m()/én bo diéu khién toc do

SMC

Tir mo hinh két hop cach thirc thiét ké bo
diéu khién trugt (SMC) s€ thu dugc cac tin
hi¢u diéu khién luc nang nhu sau:

de
o a0j+k0sgn(s1(e))
ld :lq el
Ky Ky

Tin hiéu diéu khién toc d quay:

by "1 +Csgas ()

Kr,

()

Va,k,>0 (7)

Vb, C>0 (8)
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3. KET QUA MO PHONG

Hinh 7 mé ta bo diéu khién vi tri voi gia tri
dat ban dau truc x la 0,3 mm va truc y la
—0,3 mm, bd di€u khién hoat dong va dua
rotor vé€ vi tri can bang chi sau khoang 0,04 s.
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Hinh 7. Vi tri truc x,y va dong dién ig, i,

Hinh 8 dién ta su hoat dong cua 2 bo diéu
khién toc do va vi tri. Khi vi tri rotor trd vé
géc toa dd, tién hanh tang tdc, ta théy vi tri
rotor khong thay ddi, chimg to 2 bo diéu
khién hoat dong doc 1ap vaoi nhau.
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Hinh 8. Toc dé va vi tri hoat dong doc lap
Cubi cing hinh 9 mé ta su thay doi toc do
va dong dién 4,, tuong tng, gidi han dong dién

1a 1A. D@ thay toc do tang tir 0 dén 2000 v/p
chi sau 0,4 s va ddo chiéu chi sau khoang 0,6 s.
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Hinh 9. Téc dé va bién d dong dién A,,

4. KET LUAN

bong co tu nang khong 161 thep la mot
budc phat trién méi cho nganh cong nghiép
san xuat cac dong co chuyén dung c6 yéu cau
hiéu suit va mat do cong suit cao. Bai bao
nay da trinh bay duoc cau tao nguyén ly lam
viée, cau tric diéu khién va thiét ké bo didu
khién truot cho dong co khong 161 thep. Két
qua md phong cho thy ca tdc do quay va vi
tri cua rotor déu duge diéu khién 6n dinh.
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