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Ludn van Thac si ky thudt -1-

CHUONG |
TONG QUAN VE HE TRUYEN PONG PIEN MOT CHIEU

[.1.Khai niém

bong co dién no1 chung va dong co di€n mot chiéu noi riéng 1a thiét bi dién
tir quay, lam viéc theo nguyén ly dién tir. Khi dit mét day dan vao trong tir truong
vacho dong dién chay qua day dan thi tir truong s& tac dung mdot lyc tir vao day dan
|am day dan chuyén dong. Pong co dién bién ddi dién nang thanh co ning.

% Uu diém cua dong co mot chiéu:

- Pong co dién mot chidu co thé dung lam dong co hay mdy phat trong cac diéu
kién lam viéc khac nhau.
- Bong co dién mot chiéu c6 vu diém 16n nhat 1a diéu chinh tdc do va kha nang qua
tai Vi viy dugc tng dung trong nhiing nghanh cong nghiép c6 yéu cau cao vé diéu
chinh tdc d6 nhu can thép, hAm mo, giao thong vén tai. ..
- Pong co dién mot chiéu cé cau tao khong qua phirc tap va khé khan cho viéc ché
tao va sura chita.Dong co dién mat chiéu c6 dai diéu chinh rong va cAu tric mach
lwe, mach diéu khién don gian.
- Hiéu suét 1am viéc cua dong co dién mot chiéu tuong ddi cao. Voi dong co cong
suit nho khoang 75% -85%, dng co cong suit trung binh va 16n khoang 85% -
94%.
|. 2.S0 d0 khdi tdng quat ciia hé truyén dong dién

Nang lugong

\ A

DL

Hinh 1-1 So do khéi tong qudt ciia hé truyén dong dién

P
<
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Ludn van Thac si ky thudt -2-

Trong do:

MsX: may sin xuit

M: dong co truyén dong

BD: b6 bién doi

R: Céc b¢ diéu chinh

DL: Thiét bi do luong

bong co thuong dugce dung 1a dong co dién mot chiéu, dong co khong déng
b6 xoay chiéu, dong co budc. Cac dong co di¢n duogc cép nguén dién tir bo bién doi.
Céc bo bién ddi thuong duge dung 14 cac bo chinh luu ¢6 diéu khién tiristor, cac bo
bién tan tranzitor....Cac b diéu khién ¢ day c6 hai chirc nang:

Thi nhét 13 bién d6i dién ning tir dang nay sang dang khac, thi hai 1a mang thong
tin dé diéu khién cac thong sé dau ra bo bién doi.
*He truyén dong di¢n mot chiéu thuong dugc phan loai:

+ Hé diéu chinh tu dong truyén dong di¢én diéu chinh duy tri luwong dat trudc
khong d6i.Vi du: Duy tri tbc do khong doi, duy tri mémen khong doi.

+ Hé diéu chinh ty dong truyén dong tuy dong( h¢ bam) la hé diéu chinh vi
tri, trong d6 can diéu khién ti dong theo luong dit trudce bién thién tuy y, chung ta
thudng gip ¢ truyén dong quay ing ten, quay rada, cac co cAu dn dao may cét got
kim loai...

+ Hé diéu chinh tu dong truyén dong theo chuong trinh, thuc chét 1a hé diéu
khién vi tri nhung dai luong diéu khién phai tuin theo mot chwong trinh dinh truée,
thong thuong dai lugng diéu khién ¢ ddy 13 cac quy dao chuyén dong trong khong
gian phirc tap nén cdu trac cia n6 thuong gém nhiéu truc, chuong trinh diéu khién
dugc ghi lai bang bia, ling, dia tir... thuong gip cac hé diéu khién theo chuong

trinh trong trung tAm gia cdng cit got kim loai, hoat dong cuia robot trong san xuat.

|.3.M 6t s6 phwong phéap danh gia do 6n dinh va chit lwgng ciia hé théng
1.3.1.Céc théng sb danh gia dd 6n dinh

a.Tiéu chuan dai s6
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Ludn van Thac si ky thudt -3-

% Tiéu chudn Routh: Gia st hé théng c6 phuong trinh dic tinh hé kin nhu
sa: a,.p" tan.ptt tap.p +....ta..p+a=0
Tiéu chuin Routh phét biéu: Diéu kién can va da dé hé thong tr dong dién
6n dinh theo tiéu chuan Routh la:
- Vg phai duong
- Céc sH hang trong cot thir nhét ciia bang Routh ciing phai duong.
< Tiéu chuan Huwithz: Ciing véi gia thiét nhu trén hé thong c6 phuong trinh
dic tinh kin nhu sau:  agp” + ap™ + ap 2+ ...+ gup+ @ =0
Tiéu chuan Huwithz phat biéu nhu sau:
Diéu kién cin va du dé hé thong diéu khién ty dong on dinh 1a:
- Vg phai duong
- Céc dinh thirc Huwithz phai duong
b.Tiéu chuin 6n dinh theo diic tinh tin sb
Mot trong céc tiéu chuan thudng dung 14 tiéu chuan 6n dinh Nyquit doi véi
dic tinh tan Logarit.
Tiéu chuan on dinh Nyquit d6i v6i dac tinh tan Logarit dugc phét biéu nhu sau:
Diéu kién cin va da dé hé thdng tir dong diéu khién kin 6n dinh khi hé hé 6n
dinh 1& 5 chuyén doi duong bang s6 chuyén ddi am cua duong dic tinh W(w) voi
duong thang (-n) trong khoang L (®) duong. Theo hinh vé (1-2) thi hé théng dat tiéu
chuan 6n dinh.
1.3.2 C&c chi tiéu chat lwong
a. Chi tiéu danh gia chét lwong thong qua dic tinh qua do

Ap dung cho phuong phap téng hop theo modul téi vu:

ct tya n £%
yéu Cau < 8,4T; <3 < 4,3

Ap dung cho phuong phéap tong hop theo modul doi xtng:
ct toa n €%

yéu cau < 16,5T; <3 < 434
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Ludn vin Thac si ky thudt -4 -

b. C4c tiéu chuan tich phén
+ Tiéu chuan tich phan binh phuong (ISE) theo tiéu chuan nay danh gia ning

sai léch 16n va danh gia nhe sai 1éch nho va tiéu chuan danh gia béi tich phan sau:

o0

[e?(t)dt

0
+ Tiéu chén ITAE: Theo tiéu chudn nay danh gia nhe sai 1éch ban dau,
nhung danh gid @t niang sai léch trong qua trinh qua do va dugc danh gia theo tich
phan sau:

0

[te(t)dt

0

+ Ngoai racon hay ding tiéu chuan két hop ITSE nhu sau:
[te?(t)dt
0

Trong doé: e(t) 1a ham sai I¢ch

Céc tiéu chuin 6n dinh dai s6 va cac chi tiéu chit luong dugce danh gid qua
dic tinh qua do hay dung nhat vi né dé ap dung va c6 tinh twng minh, truc quan,
thuyét phuc.
|.4. M6 hinh toan hoc ciia dong co' mdt chiéu

bong co dién mdt chiéu c6 nhiéu loai, nhung dong co dién mdt chiéu kich
tor doc 1ap hay duoc st dung nhiéu vi né ¢6 nhiéu vu diém, so do thay thé dong co

mdt chiéu kich tir doc 1ap nhu sau:

U.
o Uk - L
Cr Mec
O
bC ®
M a
U.

Hinh 1-2. Hé théng truyén dong dong co mot chiéu kich tir doc lap
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Ludn van Thac si ky thudt -5-

bC: bong co mot chiéu
U,: Pién ap dit vao phan tmg dong co
| DONg dién phan tng
l: DONg dién kich tur
Oke: Tur thong kich tu
CF: Cuon day cuc tur phy
CB: Cuon day bu
Mpr: M6 men dién tir
Mc: M6 men can
o : Toc d6 goc cua dong co
|.4.1 M6 hinh toan hoc & ché dd xac lap ciia ddng co' mdt chiéu kich tir ddc 1ap
+ Phuong trinh can bang dién 4p phan tng:
U,=E+I1,.R,
+ Phuong trinh sirc dién dong dong co:
E=K.$.0
+ Phuong trinh m6 men dién tur:
Mg = K.d.0.1,
+ Phuong trinh déc tinh co:
U, -1, R
K.$

1.4.2 M6 hinh toén hoc & ché a9 qua d9 dong co' mot chiéu kich tir doc lap

u
w =

Hé phuong trinh dugc viét cho dong co nhu sau:
+ V61 mach kich tur:
Ukr(p) = Rer.lir (P) + Nkr.p. ¢kt (p) + p.Lkrlkr ()
+ Dbi v6i mach phan img:
Uu(p) = Ru-lu (p) + p-l—u’-lu (p)+ p-NKT-q)KT (p) + E(p)
Trong biéu thtc trén dau (-) khi khir tir, ddu (+) khi tham giartir hoa.

+ Phuong trinh ¢an bing mé men:
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Ludn van Thac si ky thudt -6-

Mpr = N¢ +J. dow
dt

Mpr: M6 men dién tir cua dong co

Mc : MO men can cua phu tai

J: M6 men quén tinh cia hé di quy dbi vé truc dong co
+ Phuong trinh sirc tir dong tong:

F = lxr.Nkr + Fu(ly)

F.(l,) : Stc tir dong phan Gmg phan tmg

+ Stc dién dong co dugc tinh nhu sau:
E=Coo

Mo men dién tir duoc tinh nhu sau:

Mpr = Col

C. Hﬁng ) phu thudc vao cAu tao cla dong co
o: Tur thong may dién mot chidu

o: Vén tdc goc(rad/s)

Tir cac phuong trinh trén c6 thé xay dung so dd cau tric tong quat cua dong co mot

chiéu kich tir doc 1ap: i‘

Uu(p) (‘) 1/Ry In -Mc 1
X 1+Tup MeT S
Jp n(p)
NMm
Nk
NKT¢ ¢ K
Ukt 1
P.NKT
Pxr
I (€8]
Nkt

Hinh 1-3. So' do cdu triic tong qudt ciia dong co mét chiéu kich tir doc lap
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Ludn vin Thac si ky thudt -7-

Khdi (1) biéu dién cho phan tmg phan tng, tir d6 thiy tinh phi tuyén cua so
d6 1a rat cao. Nhu vay c6 thé tuyén tinh hoa 18n cin diém 1am viéc va cac phuong
trinh tuyén tinh hoa duoc viét nhu sau:

+ Mach phan tng:

Uo + AU(p) = Ry [lo*tAI(p) ] +pL[lo + Al(p)] + K[$0 + Ad(p)][we +Aw(P)]

+ Mach kich tur:

Uko + AUK(P) = Re-[lko+Alk(p)] +pLk[lko + Al(P)]

Mot cach gan dung ta co phuong trinh gia sd:

AU(p)- [k. @B . Ad(p) +K.¢o. Aw(Pp)] = Ry Al(P)(1+ Ty .p)

AU(K) = R¢. Ali(p)(1+ Twp)

K.l. Ad(p) + K.do. Aw(p) - AMc = Jp.Aw(p)

Tir hé phuong trinh trén ta xac dinh dugc so dd cdu trac tuyén tinh hoa nhu sau:

K
/A\Mc
/M
w ) 1
AU 1/R Ko N
1+ Tup T
-AUK
Ko
Klo Kwo
1/Rkr K
1+ Tkp

Hinh 1-4 So d6 cdu tric khi tuyén tinh héa
Khi dong co c6 tir théng khong dbi, cac phurong trinh duoc viét nhu sau:

k¢ = const = Cu
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Ludn van Thac si ky thudt -8-

U(p) = Re-l(P)(1+ T, p) + Cu.ox(p)
Cu.l(p) =Mc(p) = J.p.o(p)

Tir hé phuong trinh trén c6 thé xdy dung duoc so dd ciu tric ctua hé thdng trong

truong hop tir thong khong doi nhur sau:

Co

U
® I/Rw Co ! o(p)

1+ Tup Tp
-U

Hinh 1-5 So do cdu triic khi tir thong khéng doi
Khi dong co c6 dién ap khong doi, tir cac hé phuong trinh téng quat duoc
thanh lap & trén va khi st dung so d6 tuyén tinh hda lan én diém lam viéc, thay
AU(p) vao, tinh toan tuong ty ta c6 ham truyén ciia dong co nhu sau:
k.(1+T p)—k,
@+T, pHTT,p? +Top +1)

W(p) =

Ky, ko1& C&c hé b, Ty, Ty, T3 lacéc hing s thoi gian.
|.5.M 6 hinh toan hec ciia bd bién ddi
M6 hinh tong quat cua bo bién doi ba pha méc theo so do cau:

Mach chinh luu ciu ba pha gdm céc thanh phan chu yéu:

a b ¢
T 135 ‘ T 246
/N
L1 L1
/|\| /N
/'\l

Hinh 1-6 Mach déng liec bé bién doi
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So dd mach dién gdm 6 tiristor cong suat. Cac dién ap U, xoay chiéu cung cip cho
b chinh lwu.Céc tiristor T1,3 VA T4 €O Nhiém vy diéu chinh dong dién dé cung
cip ngudn dién mot chiéu cho tai.Chiéu dién ap nhu hinh v&. Cac tiristor thay nhau
dan dong nhung léch pha nhau mot goc =120°.

Céc biéu thirc tinh toan duoc viét nhu sau:

Véiig(t) laliéntuc:

) = L€

Dién &p trung binh chinh luu:

6. 7
Udy={—1}. I 6U, coswtd ot
2r =

3/6

Udy ={=>2U,} =2,34 U, coso. Vo tai thudn tre
T

Ungmax = 16U, =2,45U,
Phuong trinh can bang dién 4p cua bd bién doi:

1.UdoCOSOUmin = V2.Eyam* T (AUy) + lumax- Ry + AU, max
Voi:

Ud, : Dién ap khong tai cua chinh luu

v1: hé sb tinh dén sy giam cua dién ap luéi

v, hé sb tinh dén dy trir cia may bién ap

Olmin: g0C diéu khién cyc tiéu

= (AU,): Tong sut &p trén cac van

Ry, : Dién tro tong cong cua phan tng

Ri, = RutRia= 2R,

lumax : DONG dién phan tng cuc dai

AU , max: Sut ap cuc dai do hién tuong trang dan

Euvam: Sc dién dong dinh mrc ctia dong co

Eudm: Udm - Iudvau
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