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Phan thu tu
MAY PIEN PONG BO
Chuong 1.  PAI CUONG VE MAY PIEN PONG BO
- HAu hét cac nguon dién xoay chiéu cong nghiép va dan dung déu duoc sin xuat tir
may phat dién dong bo.

- Dong co dong bo duoc dung trong cac tai 16n va cé thé phat ra cong suat phan khang
- Mady bu dong bo dé nang cao hé s6 cong suat
1.1 Phan loai va két cau m.d.d.b
1. Phan loai
Theo két cau cuc tir:  Mdy cuc an
(2p=2); May cuc 16i 2p > 4)
Dua theo chuc nang: May phat
(Tuabin nudc; tuabin hoi; diézen);

bong co ( P > 200 KW); may
bu dong bo
2. Két cau.

Hinh 1-1 mé6 ta mdy phat dong bo Hinh 1-1. May phat dién dong bo cuc loi
cuc 16i cong suit vira va hinh 1-2 la
mady phat tuabin hoi (mdy cuc an).

=

22

Hinh 1-2 May phat dong bé cuc an:

1. bé mady: 2. loi thép stato; 3. Vo may: 4. Gia do stato; 5. 6ng dan chéng chdy; 6. Day quian
stato; 7. Vanh ép stato; 8. La chan ngoai; 9. Ld chan trong; 10. La chan thong gi6; 11. Che la
chan; 12. Can chéi; 13. Tay giit choi; 14. Chéi; 15. 6 truc; 16. Miéng I6t; 17. 6ng phun dau; 18.
Gid do 6ng phun; 19. Tam mong; 20. Roto; 21. Cuc; 22. Mdy kich thich

K&t cau cuia stato cia may dién dong bo hoan toan giong nhu stato cua m.d.k.d.b, nén 6
day chi gidi thiéu phan két cdu cua roto.

May dién 2 1



a) Két cdu may dong bo cuc an

R6 to mdy dong bo cuc an duge lam bang thép hop
kim, gia cong thanh hinh tru va phay rinh dé bé tri day
quan kich thich. Phan khéng phay ranh tao nén mat cuc
ctia may. Mat cat ngang cua 16i thep roto nhu hinh 1-3.

Vi mdy cuc an ¢6 2p = 2, (n = 3000 vg/ph) nén dé
han ch€ luc ly tam D </,/ - 1,15 m, dé tang cong suit ta
tang chiéu dai roto [ dén 6,5m.

Day quan kich thich thuong la day dong tran tié€t dién
hinh chr nhat, quian theo chiéu det thanh ting
boi, gitta cdc vong diay c¢6 moét 16p cach dién
bang mica mong. Cic béi day duoc ép chat
trong cac ranh réto sau dé6 miéng ranh duogc kin
bang thanh thép khong tir tinh. Hai daud ra cua
day quan kich thich duoc néi v6i 2 vanh truge
gan trén truc. Mdy phat kich thich thuong duoc
noi cun truc vai roto.

b) K&t cau may cuc 10i.

May cuc 16i thuong quay véi téc do thap nén  Hinh 1-4. Cye tir ctia may dong bo cyc loi
dudng kinh roto ¢6 thé 16n t6i 15m, trong khi 1. La thép cyc tir; 2. Day quan kich thich;
chiéu dai lai bé. Thuong //D = 0,15 -0,2. 3. Duoi cye twr; 4. Nem; 5. Loi thép roto

V6i cac mdy nho va vira roto duoc lam bang
thép duc, gia cong thanh khéi lang tru trén cé cac cuc tir,
hinh 1-4.

Véi cic mdy cong sudt 16n roto duoc ghép tir ciac 1a thép
day tir 1-6 mm, dap dinh hinh va ghép trén gia do roto. Cuc
tr dat trén roto ghép bang cdc la thép day tir 1-1,5 mm.

Déay quén kich thich duoc quin dinh hinh va long vao
than cuc tu, hinh 1.4

Trén bé mat cuc tir c6 mét béo day quan ngan mach, nhu
day quén long soc cta m.d.k.d.b. V6i mdy phat diénday la
day quan con va6i dong co la day quan mo mdy, nhu hinh 1.5

Déay quian mdé may c6 dién tro 16n hon day quan can.

1.2 He thong Kich tir.

1. Yéu cau doi vaoi hé kich tu.

- Khi lam viéc binh thuong c¢6 kha nang diéu chinh duoc
dong dién kich tir 7, = U/r, dé duy tri dién ap dinh muic.

- (€6 kha nang cudng buc dong kich tir tang nhanh khi
dién ap ludi giam thap do c¢6 ngan mach & xa. Thudng trong

7 - 7 - Umr(O_.i) - Urdm -
khoang 0.5 giay phai dat ————— ~ 2, nhu hinh 1-6.
. erdm
- Triét tir kich thich khi ¢6 su c6 bang dién tro triét tir R,
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Hinh 1-5. Day quan can
hoac day quan mo may
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2. Cac hé thong kich tir cua may dién dong bé.

a) Kich tir bang mdy phat dién mot chiéu gan cung truc véi may déng bo. Mdy phat
dién 1 chiéu kich thich thudng c6 2 cuon day kich thich: 1 cuén song song L, dung dé tu
kich thich va I cuén doc lap L, hinh 1.7.

b) Kich tir bang may phat kich tir xoay chiéu c¢6 chinh luu, hinh 1.8a l1a mdy kich tir c6
phan cam quay va phan tng tinh va hinh 1-8b la mdy phat kich tir c6 phan cam tinh va
phan ting quay

c) Hé thong tu kich thich hon hop, hinh 1-9, theo so d6 nay dién ap va dong dién kich tir
s€ ty 1& voi U, va U, cua bién dién ap TU va bién dong dién T1.
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Hinh 1-7 Kich tir bang may I
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Phan quay Phan tinh  Phan quay Phan tinh

Hinh 1-8 May kich tir xoay chiéu ¢6 chinh luu
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Hinh 1-9 Hé thong ty kich thich hon hop cua may dién dong bo
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1.3 Nguyén ly lam viéc co ban cia may dién dong bo

Khi ta dua dong dién kich thich mot chiéu i, vao day quan kich thich dat trén cuc tu,
dong dién i, s€ tao nén mot tir thong ¢,. Néu ta quay roto
lén dén toc do n (vg/ph), thi tir truong kich thich ¢, s&
quét qua day quin phan Gng va cam ung nén trong day
quan dé S.b.D va dong dién phan tng bién thién véi tan
s6 f, = p.n/60. Trong d6 p la s6 doi cuc cua may.

V6i mdy dién dong bo 3 pha, day quan phan tng noi
sao (Y) hoac néi tam giac (A) nhu hinh 1.10.

Khi may lam viéc dong dién phan tng I, chay trong
day quan 3 pha s€ tao nén mot tir truong quay (da bi€t & Hinh 1-10 Nguyén 1y LVCB
phan 2 MD). Tt truong nay quay véi toc do dong bo n, =
60.£,/p.

Nhu vay 6 may dién dong bo ta thady: n = n, chinh vi viy ma ta goi né la may dién
dong bo.

1.4 Cac tri s6 dinh muec.

Kiéu may; s6 pha; tan s6 (Hz); cong suat dinh mic (kW hay KVA); dién ap day (v); So
do dau day stato; Cac dong dién stato va roto; Hé s6 cong suat; Téc do quay (vg/ph); Céip
cach dién.
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Chuong 2.
TU TRUONG TRONG MAY PIEN PONG BO

2.1 Dai cuong.

Tur truong trong m.d.d.b bao gom: Tur truong cuc tir £, do dong dién kich thich 7, va tir
trrong phan tng F, dong dién phan ting /, tao nén.

Khi khong tai (/ = 0), trong mdy chi c6 tur truong F,. Néu roto quay F, quét qua day
quén stato va cam tng nén trong do S.d.d khong tai E,

Khi c6 tai (I z0) , trong mdy ngoai F, con c6 F,. V6i may 3 pha F, la tir truong quay, tir
truong nay bao gom tir trudng co ban va tir trudng bac cao. Trong do tir truong co ban la
quan trong nhat.

Tac dung cua tir truong phan tng F, 1én tir truong cuc tir F, goi la phan ting phan tng.

Khi mach tir khong bao hoa ta xét riéng F, va F, roi xép chong dé duoc Fs.

Trong chuong nay ta cling xac dinh cac dién khang do cac tir trudng trén sinh ra.

2.2 Tu truong cia day quan Kich thich (F)).

1. May cuc loi.

Stic tir dong ctia mot cuc tu:
P 2-1

Tu thong do F, sinh ra khi p = 2 nhu hinh 2.1. Trong do: ¢, la tir thong chinh, né di qua
khe ho khong khi va méc vong vaéi day quan Stato; ¢, 1a tir thong tan ctia cuc tir.
Su phan bo cua tir truong va tir cam trong khe ho nhu hinh 2.1 va 2.2,

Brm )

Hinh 2.1 Sir phan ha ena tir trironoe kich thich Hinh 2.2 Phan hé ena tir cam trono khe ha

n
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Trén hinh 2.2 su khdc nhau gitra tir cam co ban va tir cam kich tir B, duoc biéu thi qua
hé so dang song.

ky = tml (2-2)

Trong do: B,,; la bién do cua song tir cam co ban; B,, l1a tri s6 cuc dai cua tir cam

k. €o,/0;, a=b./ . Thuong 6,/6=1-2,5; a=0,67-0,75 vak, =0.95-1,15
Tu 2.2 ta co:

B

wF U Wy.i
Zkr.B _ 0t K 0 t't

tm A -
ké.k“d.o ka.k“d.o 2p

ki (2-3)

im1

ks la hé s6 khe ho ; ky, 1a hé s6 bio hoa doc truc cuc tur.
Tur thong ting véi song co ban
Ho r.ia WI'I.I

_fo ks (2-4)

I . .
2 kykgd P

2
?t1=—Bim1-+1s
Tu thong moc vong ¥, = w.ky,. @,;.cos ot va suc dien dong hé cam trong day quén
stato

9%
eg=——_ — = w.w.kdqtbﬂsfnwt = EOmsinwr

dt

Khi r6 to quay voi toc do goc @ = 2.z.f thi tir thong méc vong véi day quan phan ing
s la: yy = Wky.¢p.coson
Stic dién dong ho cam trong day quan sé& la:

a¥

e, = —ﬁ =0.W.k,¢,.sino.t=E,, sino.t
Trong do: E,, =w.W.k, K;IOL!‘S B.W"k‘ do=0.M .0, =X,4.1, 2-5
& Mpd-

Vay hé s6 h6 cam cua dq kich thich va dq phan tng la
w,tl; W .k,

= : 2-6
O omkykg S p
va dién khang hé cam x,, = o.M, 2-7
Hé s6 tu cam cua day quén kich thich.
L =Ls+L, 2-8

Véi: L, la hé s6 tu cam do tir truong tan gy ra (tra tai liéu TK); L.s1a hé s6 tu cam do
tur truong khe ho ¢, 5gay ra.
Néu goi ky la ty so gitta dién tich giéi han boi duong | va duong 2 hinh 2.2 thi.
W04 otls W

s= kg, = L. = = . k.. .k 2-9
¢:O @ ¢r1 ts !-I T[ka-k“d S P t-Rg
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2. Mdy cuc dn.

Hinh 2.3 biéu dién su phan bd cua tir cam cuc tir va séng co ban. Lay truc cuc tir lam
gdc ta tinh duoc.

m (1-y)m m . ymT
2 2 4 2 4 2 Sin——
=— I .cosadaa =— |B, cosada +—. j B,,(——-a).cosa.da =—=—B,
& m 9 T 1yn V-1 moYI
2 2 2
Viy v6i mdy cuc an: - T N
. yiIT . ld" _!

Sin——
K B 42 2-10 2R el ‘L']" o i
B, m ym : | Y—— | 1]
2 L : o

Thuong y=0,6 -0,85, nén k, = 1,065 - 0,965.

| £
2 /J‘K_
1T-—y : - {E— J—r

PR - T £ -
Heé s6 hinh dang k, = . 3 2-11 P P g
2 kf // : ? {' ~ | \\
- - K 9 . - . . 2 - - / ! | ‘{:;: ILL“E' i s .
Hé s6 ho cam va tu cam cua mdy cuc an cling i ; ‘
duoc xdc dinh theo biéu thic 2.6 va 2.9. i :
N N s 2 y oy 7z
2.3 Tir trurong phan wng. _ Y% A B 4

Khi mdy dién dong bo lam viéc tu truong do  Hinh 2.3 Sy phan bo cta tir cam cyec tir
dong dién /,, chay trong diy quén Stato sinh ra goi
la tir truong phan tng F,. Tac dung cua F, Ién F, goi la phan tng phan tung. Tuy thuéc vao
tinh chdt cua tai va dang cuc tir ma phan ting phan img cé cdac dang khdc nhau.

1. Phan ttng phan ting ngang truc va doc truc

Xét mot may dong bo 3 pha (m = 3), 2p = 2, mdi pha duoc tuong trung bang mot vong
day, thoidiemxét [, =1 ;I ,=I.=-1/2

m?*

al Khi tai thuan tro.

Khi tai déi xing va thuén tré, 7 va E
trung pha nhau (y = 0). Tai thoi diém
xéti,=1 nénF,=1,=E,cons.td F,
sinh ra e, = E, s& vuot pha truéc E
mot goc 772. Nhu vay trong truong hop
nay F,, . F,. phan wng phan iung la )

ngang truc. D6 thi véc to thoi gian 7, E

. L. R Hinh 2. 4 Phan ung phan ung khi tai thuan tro
va khong gian F,, F, nhu hinh 2.4 el 8
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b/ Khi tdi thudn cam.

E , vuot pha truée 7, mot géc 7/

§ /
2 va F, vuot pha truéc E, mot géc 7 E._Qé
A Y

/2, nén F, va F, trung phuong nhung I, 7

nguoc chiéu, phan ing phan ung la £

doc truc khu ti. D6 thi véc to thoi

gian 7, E va khong gian F,, F, nhu hoa

hinh 2.5 Hinh 2.5 Phan ung phan ung Kkhi tai thuan cam

¢/ Khi tai thuan dung.

E , cham pha so v6i 7, mot géc 7/
2 va F, vuot pha truéc E, mot géc 7
/2, nén E, va F, trung phuong, chiéu
v6i nhau nén, phan wng phan ing la
doc truc khuw tu. Do thi véc to thoi
gian I, E va khong gian F,, F, nhu
hinh 2.6

dl Khi tdi hon hop.

E, léch so v6i 7, mot goc y, ta phan
F, thanh 2 thanh phan:

F, = F, siny -doc truc

F, = F,cosy -ngang truc

Vay khi 0 < w < w2, phan ing
phan iwng la ngang truc va khu tir

Vay khi -72 < v <0, phan iing a) 5)
phan itng la ngang truc va tro' tu Hinh 2.7 Phan ung phan ung khi tai c6 tinh

2. Tu cam do tit truong phan wng va cac dién khdang tuong ing.

al Mday dong bé cuc an.

Véi may dong bo cuc 4an & déu, néu mach tir khong bao hoa thi tir tré 1a hang s6, nhu
vay néu £, la sin thi B, cling sin.

Ho  F g, m~2 Wk 1

B, = F = 2-12
ks.k,.0 ks.k,.0 1 p
: 2u, 7l mA2 Wk
va 6 =28 71 ==HoTlsm ‘E “ ] 2-13
T ks-k, .0 1 p
Stic dién dong phan tng do tr thong ¢, cam ung nén co tri so:
w . . E DTl WIS
E =Wk, ¢ =mT~2FfWk, . Va x =—“=d4dmf-20 = 2-14
20" 7. TWkad. S / mks.k, 6 p

Thuong x,= 1,1 -2,3
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b/ Mdy dong bé cuc 1oi.

Mady dong bo cuc 16i 8 doc truc va ngang truc khong giéng nhau, nén mac dau s.t.d la
sin nhung tir cam s& khong sin. Su khong sin ctia B, con phu thudc vao tinh chat ctia tai. Dé
thuan loi ta phan F, ing v6i mot tai bat ky thanh hai thanh phan doc truc va ngang truc nhu

hinh 2.8
\d Vg
~
3
ol

a)
Hinh 2.8 Sy phan bo cua s.t.d va tir cam doc tryc va ngang truc

Ta co:
W.k W.k
F,, :Fu.sinw:m'—ﬁ % !.sinw:m'—‘/? “al, 2-15
TP T op
W.k W.k
F., :Fu.cosw:L& % |.cosy = m'ﬁidqfq 2-16
T p T p
va tir cam tuong Ung.
Mo \ Mo
B, =—-—"——F va B,,=—""— 2-17
udm kg -k'ud 5 ud ugm k§ . kpq 5 ug
Thuc t€ B,,; va B, phan b6 khong sin, phan tich thanh séng co ban va séng béc cao. Véi
2-18

cac séng co ban ta c6 hé s6 dang séng:
_ ‘B:sqml

N
Jr":{af -

'Z‘v‘;d — ‘B:{a'ml va .
‘ B, . - B,
udm ugm
Cdc hé¢ s6 k,, va k,, phu thuoc vao @, 8,/6, d t dugc tinh san trong tai liéu thiet ke
Cac dién khang tuong ting x4ac dinh nhu mdy cuc an:
E 1l W2Kk:
X,y = —2 = 4mf—to “ K 2-19
I nky k8 p
E - WPk
Xy, =2 = g mp Mot “ K 2-20
I, nko ko5 p
Thuong: X =05-15 x,=03-09
9
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