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chuong 7: MAY PIEN KHONG DONG BO

7.1 Cau tao :
1. Phén tinh( Stator): Mach tii
a, Mach tu :
Mach tif dugc lam bdi cac la Ranh

thép ky thuat dién hinh tru co chiéu

day tu 0,1 — 0,5 mm ghép lai. Mat

trong c¢6 phay cac ranh dé dit day

quan.

b, D4y quan :
Day quan dugc 1am bang dong hoic bang
nhom , bén ngoai dugc phi mot I6p chat
cach dién va dugc dat vao cac ranh theo
nhiing quy ludt nhat dinh. Day quan Stator la
day quan ba pha.

CuuDuongThanCong.com
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2. Phan quay(Rotor) :
a, Mach tu :
Mach tU dugc lam béi cac 1a thép ki thuat dién hinh tru co chiéu day

tr 0,1 — 0,5 mm ghép lai. Mt ngoai c6 phay céc ranh dé dat day
quan.

b, Day quan :
Day quan dugc 1am bang dong hodc bang nhom , bén ngoai dugc phi

mot 16p chat cach dién va dugc dat vao cac ranh theo nhiing quy luat
nhat dinh. Co hai loai day quan,ing vGi hai loai rotor.

_ Rotor l6ng séc (Rotor ngan mach)
Trong cac ranh cta mach tif ngudi ta
dit cac thanh dan bang nhom. Hai
dau dugdc noi v6i nhau bdi hai vong
ngan mach bang dong hoic nhom.

Vong ngan mach
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_ Rotor day quan :
Trong cac ranh cla mach tUf ngudi ta dat cac
cudn day.Day quan rotor la day quan ba pha
ndi sao.Cac dau day dugc dua ra ngoai bang
vanh trugt va chdi than

Gitra Stator va Rotor c6 khe hG dé Rotor cd thé
quay dugc
3. Vo :
Vo clia thuding dugc 1am bang nhom hay
bang gang. B&n ngodi c6 cac 14 tan nhiet ¥

Ngoai cac bd phan chinh k& trén, nd con c6 thém
cac bd phan phu nhu :ndp,bac dan,truc,oc ,vit....
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7.2 TU trudng quay :

1.Su hinh thanh tu triGng quay :
Xét mot dong dién xoay chiéu L I, 1, I,

ba pha di vao day quan ba pha ™
Qui udc : Tai thai diém xét
Dong dién pha nao - t
dugng,chiéu dong dién di tu
diém dau dén diém cudi. e

Dong dién pha nao
am,chiéu dong dién di tu
diém cudi dén diem dau. /@

@
A9 ¢
ARG
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Su hinh thanh tu truéng quay

Teeii 230°

Pha@ |l =

PhaBR |l,=-1/21,<0

PhaB | lg=-1/21,,,<0
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Nhu vay:
Khi ¢c6 mot dong dién xoay chiéu ba pha di vao day quan ba pha thi trong
day quan ba pha sé xuat hién mot ti truGng tu quay

2. Tinh chat cla ti truGng quay

TU trudng quay co toc do khong doi, v6i tAn so dong dién va cau tao
cho truée,toc do ti trudng quay dugc tinh: (toc do dong bo)

n, = 60.1/p (vong/pht)
_ Tu trudng quay c6 d0 16n khong doi : @, = 3.0,,/2

_ Chiéu quay cta tir trudng phu thudc vao thu tu pha, khi doi tha ty 2
trong 3 pha dong dién thi chiéu quay cla tif trudng sé quay ngugc lai

N\ AL O
/\c@ 3
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7.3 Nguyén ly lam viéc : A B C
1.D0ng co :

Khi dat mot dién ap ba pha vao diy quin co [
cla dong cd.Dong dién ba pha trong day

quin Stator sé sinh ra mot tu truding quay

TU trliong nay sé quét 18n cac thanh dan @
clia diy quan rotor va lam cam (ng trong
day quin rotor mot stic dién dong.

Vi rotor 1a mot mach dién kin nén sinh ra
mot dong dién cam (ng chay trong day
quan rotor.

Dong dién nay sinh ra mot tu truéng tac
dung vGi tu truGng quay tao ra mot luc
dién tu tac dung Ién rotor kéo rotor quay

VGl 10C dQ n (Vong/phUt) Chii § : Néu coi t trugng diing yén thi chiéu chuyén
ddng tuong doi cta thanh dan ngugc chiéu vdi n,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NguGi ta goi :
_n,=n,—n  toc do trugt
_ S=ny/n; =(n; = n)/n; hé so trugt

n<n, vi néu n = ny thi khdng co su chuyén dong tuong doi, trong day
quan rotor khdong co stic dién dong, khdong c6 dong dién cdm Ung, Iuc
Fse = 0, My =0, n=0.

2. May phat :

Néu day quan stator dugc ndi vao luci dién, n
trong ddy quan stator sinh ra n,. Dung dong v
co so cap kéo rotor cling chiéu véi n, nhung véi F
n>n,. SBD trong day quan rotor E, va chiéu cla

F,. dugc xac dinh nhu hinh V8.

Nhg tU trudng quay, cd ndng cua dong co SO

cdp dugc bién ddi thanh dién ning & stator .

—

dt

ngThanCong.com https://fb.com/tailieudientucntt
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7.4 Cac phuong trinh gﬁn hang dién tii trong déng co KPB :

1. Phugng trinh cén bang dién ap day quan Stator :

Khi cho dong dién xoay chiéu ba pha vao day quan Stator thi trong day
quan stator s& sinh ra tif trudng quay n,.TU trudng nay sé cam (ng
trong moi pha ddy quin stator mgt slic dién dong e, .

Tr! hleu dung ] E1 - 4,44.f.W1.kdq1.(I)max
Trong d6 : - W, : s6 vong moi pha ddy quan staor
- kyqq : hé s quan day stator
- f ., T thong cuc dai ¢ moi cuc tt T "

[?
Tuong ty nhu may bién ap.Dién ap dat u,
vao day quin stator u, s& can bdng VG
cac thanh phan ma no sinh ra gom : Mach dién thay thé&
E1,|1 .R1 ,Eﬂ R,: Dién tr6 mdi pha day quan stator

X,: Dién khang mdi pha day quan stator

ngThan om https://fb.com/tailieudientucntt
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2. Phuong trinh cin bang dong dién rotor :

a. Khi rotor dunq vén :

Khi rotor difng yén ddng cd KDBba pha gidng nhu mdt may bién ap ba pha.
TU trudng quay sé cam iing trong day quan Rotor mdt sifc dién dong cam

Tri hiéu dung :

E2 = 4!44'f'w2'kdq2'q)max

Trong do :
- W, : sd vong moi pha day quan rotor
- Kyqp : h& s quan déy rotor
- day -TU thong cuc dai 6 moi cuc tu

Phudng trinh can bdang dong dién khi
rotor dung yén
izu — ézu
R, + iX,,

Mach dién thay thé

R,: Dién tré méi pha day quan rotor
X,0: Dién khang moi pha day quén rotor
Iuc dung yén

com/tailieudientucntt
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b, Khi rotor quay :
Khi rotor quay véi van toc n (v/p).toc do tuong doi giia tir trudng
quay va rotor 1a : n,=n,—n=s.n,
Nhu vay siic dién dong va dong dién trong day quan rotor co
tan so 1a :

f,e = p.n,/60 = s.p.n,/60 = s.f,;, = S.f,
Sifc dién dong pha day quan rotor liic quay la :

Eys = 4’44'f23'w2'kdq2'¢max

Es = 4,44.8.155.W;. Kyo- Omax = S-Egp
Dign khang : Xp, = 2.7.fp. L, = 2.7.5.T9.L, = $.Xg

I

Phiiong trinh ¢an bang dong dién khi —-—_—Y
rotor quay : _ C)EE“ 2 -
o Ex sk, r_ s R
R, + jX, R, +js.X,, J
. Mach dién thay thé
_ E, R,: Dién tr6 mdi pha day quan rotor
R, + 3 ;5 R, + X, X,o: Dién khang mdi pha day quan rotor

;ThanCong.com https://fb.com/tailieudientucntt
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3. Phugng trinh cin béng siic tU déng :
- Khi rotor dung yén va day quan rotor hé mach :

FU — m1.kdq1.W1.|0 ——>
- Khi rotor quay va day quan rotor kin mach :
Ft — m1.kdq1.W1.|1 + mz.kdqz.WZ.Iz ——>

AL

r

Sinhra @,

\

Véi m,,m, |Ia sd pha ctia day quan Stator va rotor. Thuong m, = m,

- Tuong tv nhu mdy bién &p, vi u, = cons,e, = cons nén @, =

const. Do vay F, = F,

Ta co :
m1.kdq1.W1.|0 — m1.kdq1.W1.|1 + mz.kdqz.WZ.Iz
Hay ly =1y + 1
Véi : |/2 =" |2/ ki Dong dién rotor qui ddi

ki - m1.kdq1.W1 / mz.kdqz.wz He SO qul doi dong dlen

om/tailieudientucntt
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3. Mach dién thay thé ddng co khdng ddong bd:
a. Qui ddi cac dai lugng Rotor vé Stator :

_ Tubng tugng rang mdt dong co KBDB c6 W/, = W, nén E/, = E1

l \';xm |
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¢, Hiéu suat dong co KDB :
Néu goi :

P, : Cong suat dién dat vao stator :

P, = 3.U,.1,.Coso
Khi dong co lam viéc
¢ cac ton hao sau :
* Toén hao dong day quan stator :
AP, = 3.12,.R,
*Ton hao sat ti :
AP, =3.12,.R_ = P,

Cong suat dién tir chuy&n qua rotor :
Py = Py = ( APgy+AP, )

* Ton hao dong day quan rotor :
APCUZ -_— 3.'22.R2

* Cong suat co :
Pco’ = Pdt - APcuz

CuuDuongThanCong.com

stator Rotor
P1 Pdt Pco’ PZ
\ 4

' Tv’—\\—\\
\\ \APF APcu APt:d+f

Gian do nang lugng

*Tén hao co do ma sat o truc,
quat gio va phu : AP,

Cdng suat hilu ich trén truc :
P2 = Pthl (APcuz + APco’+f)

https://fb.com/tailieudientucntt
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Hiéu suat : o P,

N
[

=" bp P,+ AP_ ,+ AP_ + AP_ +AP_

1 CU2+

Thudng xac dinh hiéu suat gan diing :
P,
P,+ P,+ k2.P

n=
n

Trong do : ] )
_ hé sb tai k =1,/1,;, hé so tai
_P,= AP_ + AP_, tdn hao khdng tai
_P_ = AP_,, + AP_, ton hao dong

Thudng hiéu suat ciia cac dong co KDB khoang 0,75 0,95
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7/.9. M6 _men quay :
1,Biéu thc :

P P, :Cong sudt trén truc DC
2

o, y:tan so géc truc HC
TU mach dién thay thé, cong sut trén truc
dong cd chinh 1a cong sudt trén dién tro: 1-s R,
S
p _1-8 /
P, = 3.I' S R’
/ =

2 _—
V (Ry+R/y/g)2+(X +X/5)?

Dong dién rotor

®, = (1- 8).0; ®,: tan so goc truc DC
@ =0/p o,: tan sO gdc tir trudng quay
o: tAn s goc dong dién xoay chiéu

s://fb.com/tailieudientucntt
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Biéu thic 3.p.R/,.Uz?,

M, =
7 s.@.[(Ry+R//g)2+(X +X/50)?]
NguGi ta goi : )
. - _ Mg = qu=1
_Mgn = Mg, = 9550.P, /ng, " Pam: KW
: ndm: Vg/ph

M6 men quay dat cuc dai cua dong co khi dM/ds = 0.
Khi do gia tri s =s;

R/ M
Véi: Sy = : d
V R2,+(X +X/5)? ~
Thuong Ri<< X{+X, R/
Sth = ;
XX,
3.p.U2,

Do vay : Mmax = )
y max 2.(1),(X1+X/20) b6 thi Mq = f(s)

CuuDuongThanC
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2.Dudng dac tinh co :

Trong biéu thiit md men quay, néu thay s = (n,-n)/n, ta cé M, = f(n)
gqi la dac tinh co cla dong co KPB. Khi u,f dat vao dong co khong
doi, quan he M, = f(n) co dang

My Traer, | [r,|  Khithay d6i dién trd nGi vao rotor,
Mg =Mmax | dudng ddc tinh co sé thay doi véi M.
s€ 16n hon (M 5p,>M o)
M,.srp nhung M., khdng doi
Ming: Dic it khi:

N . _ R,+R/,
Puting dic tinh cg 1 T X+ Xy,
M, = f(n,R,) Pudng ddc tinh ¢ ty nhién thi M, = M.,

M, = f(n,R,+R;) Dudng dac tinh co nhan tao
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7.6. MG may dong co KDB : I

1.M& may truc tiép :
D4y quan Stator dugc ndi truc tiép vao ngudn. ¢ /%%/
Dong dién m6 may truc tiép : loms §

U1
Inott = lome = Tﬂc @
= - (5+7) lgy

Ipmy = \/(R1+R/2/$)2+(X1+X/20)2

Dong dién m& may tucng doi I6n. N6 ¢ thé 1am anh huGng dén chat
ugng clia dién ap ngudn cung cap.Néu qué trinh mé may kéo dai, sé
am tac dong dén cac thiét bj bao vé va diéu khién.
\ii vy PP nay chi ap dung dé khdi dong cac dong co co cong suat
nho va cong suit ngudn IGn.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

7.6. M6 may ddong co KDB :

2. Phuong phap ha dién ap :

Khi ha dién ap dat vao dong cd, dong dién m6 may sé giam. Khi giam
dién 4p md men mé may clia dong cd giam di nhiéu.

\ii vdy phuong phap chi 4p dung dé m& may cac dong co lam viéc khéng
tai hay non tai.

D& giam dién ap ngudi ta thuting st dung cac bién phép sau :

a. Dung méy tv bién &p : A
Dién 4p mang dién dit vao so cap. 'ﬂm*
Diéu chinh dién &p th(i cdp ddt vao dong co tis co ,
nhd dén dinh mic. ‘ ‘ 1
logi = ~—=5— . BA .
mo ch mott _ k2 2
UZ —_ L IBA |28a |

l2Ba = =
Loe k.-Zg, M 51
IZBI-\ U1 M — k2
= w7 m&BA

I1 B(ﬁJDu:Th Cong.com k kz - Z
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h. Dung cudn khang :

Day quan Stator dugc ndi qua cudn khang.
NhG cO dién ap rai trén cudn khang ma dién
ap dat vao dong co se"giam, lam giam dong
dién mo may.
Néu goi :

- Ugk 12 dién ap rai trén cudn khang

- Uy © dién &p dat Ién dong co

U1 Dét k — (U1 -
Imén = .

Use Uy - Ugg mick _
Iméck = I, = Ly T~
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C. Pdi noi sao — tam giac :

- Khi m6 may day quin stator noi Y
nén dién ap dat vao moi pha
giam di v3 lan.

- Khi 1am viéc, day quan stator noi
tam giac nén dong co lam viéc

dinh mdec.
N
V3 .U, nia _ o
Imen = Iméa = |, =
Zd moY
C ——> >
oy = i Mmc’iA
mUY—ﬁ_Zﬂc e =3
moY
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3. Phugng phap ndi dién tréd phu vao phia rotor :
Khi n6i thém dién tré phy vao phia rotor 1am tong trG clia dong
co I6n thém va dong dién mo méﬁ sé giam.

U 1

1 _
Zac  \[(R#R//5)2+(X +X/,0)?

u, U,

Zacrp  \/(R +R/,Jg+R24(X,+X/y)?

Im&tf’ =

Imé’iRp =

ZacRy> Zac = Imer,< Imatt
Mt khac khi ndi thém dién tré phu vao rotor thi mé men
m6 may tdng. Nén phudng phap nay thudng dugc ap dung.
Nhung phucng phap nay chi ap dung dugc cho cac dong co
KPB rotor day quan.

Chu y :

- Cac phuong phap m6 may chi ap dung trong thdi gian mé may.

- Qué trinh m& may két thac, day quan stator dugc ndi truc tiép vao

ngudn dé dong cd lam viéc dinh mic.

com/tailieudientucntt
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7.7 Diéu chinh toc d6 dong co khdng dong bo :

Tir cong thig : ¢ _— M1~
n

1
Ta ¢o : n=(1-s).n, =(1-5s).60.f/p
1. Diéu chinh téc dé bang cach thay ddi tan sd :

Khi thay doi tan s6 dién ap dat vao dong cg, toc dd dong co sé thay
doi mot cach bang phang trong pham vi rong.

Nhung tdn s6 cla lui dién khong doi. Vi vy cac D.cd diéu chinh toc do
theo PP nay cin c6 bd bién tan rieng dé bién doi tan s6 cd dinh cla
|G thanh tan s6 c6 thé diéu chinh dudc cung cdp cho D.cd can diéu
chinh toc do.

Cac bd bién tan thuong cd ciu tao phic tap, W iy L
gia thanh cao nén chi ap dung trong cac tan

truong hop ddc bigt.  f=conts |
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2. Diéu chinh tdc dé bing cach thay ddi sd ddi cuc :

Khi thay doi s6 doi cuc trén day quén stator clia dong co, toc do dong co
sé thay doi mot cach nhdy cép. Thay doi s6 doi cuc bang cach thay doi
cach ndi cudn day stator.

A X
Phudng phdp nay thuc hién don gidn, dong co lam viéc chac chan.No chi
ap dung dugc cho cac déng ca rotor 10ng soc.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3. Didu chinh t0c dd bing cach thay doi dién trd mach rotor clia
doéng co rotor day quan :

Khi thay doi dién trd trén mach rotor clia dong cG KPB A [B |c
rotor day quan thi t6c do cla dong ca sé thay doi mot
cach bang phang trong pham vi tuong déi rong. Mat
khac nd lam giam dong dién m6 may va lam tdng mo
men m& may vi vdy PP nay rat hay dugc st dung.

Nhung PP nay chi ap dung dugc cho cac dong co
KPB rotor day quén

Nhin chung kha nidng diéu chinh tdc d6 cla dong cd khong dong bo bi
han ché , pham vi diéu chinh khong rong .
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