Chuong 3.

QUAN HE PIEN TU TRONG MAY PIEN PONG BO

3.1 Pai cuong.
Quan hé dién tir trong m.d.d.b bao gom céac phuong trinh dién ap, do thi véc to, gian do
nang luong va cong suat dién tir cia may dién dong bo.
3.2 Phuong trinh dién ap va do thi véc to.
Ch€ do tai doi xung ta chi can xét cho mot pha.
boi v6i may phat dién:
U=E, —i(r,+ jx,,) 3-1
Doi v6i dong co va mdy bu dong bo:
U=E; +I(r,+ jx,,) 3-2
Trong d6: U la dién ap dau cuc cia may, r, va x,,, la dién trd va dién khang tan cta day
quan phan tng;

Es la s.d.d cam ung trong day quén do tr truong khe ho.
Khi mach tir khong bao hoa, ap dung nguyén 1y xép chong ta cé:

E,=E, +E, 3-3
Khi mach tir bao hoa ta phai xdc dinh F, = F, + F,r6i suy ra E;

1. Truong hop may phat dién.

al Khi mach tix khong bdo hoa. _ . Ir,
Gia st tai d6i xting va c6 tinh cam v

0 < w<90°)
-/ M4y cuc 4n: _
Phuong trinh can bang dién dp la: :
U=E+E, —i(r, +jx,,) 3-4
Chuong 2 ta da xac dinh duoc
E, =—jl x, nén Hinh 3.1 D6 thi s.d.d may phat dong bo cuc 4n

U=E—ji(x, +jx,,)-lr,=E—jix, —Lr

3.5
trong d6 x,, = x, + x, 1a dién khang dong bo, thuong x, = 0,7 - 1,6
Do thi véc to nhu hinh 3.1
- / May cuc 16i.
Ta phan s.t.d phan tng F, thanh F,, va F,,, tit thong tuong ting véi cédc s.t.d d6 s& cam

nén cics.d.d: £, =-jlyx, vd E, =- jl, x, Phuong trinh can bang dién dp c6 dang.
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U= E+Eud +Euq —i(ru + Xy ) = E—jixud —jixuq —jixou —fru 3.6

D6 thi véc to nhu hinh 3.2 ¢6 tén
goi 1a do thi Blondel
Véc to —jlx_ , do tir thong tan
cua tlr truong phan tng sinh ra khong
phu thudc vao tir dan huéng doc va
ngang truc, tuy nhién ta ciing c6 thé
phan tich ching theo 2 huéng doc va
ngang truc:

— jix,, =—j(Ix,,cosy — Ix_,siny) =

:_.]I X _jidxou

q”"ou

va phuong trinh dién 4p dugc viét lai: Hinh 3.2 Do thi s.d.d may phat dién dong bo cuc loi

U=E—jl (x4 +Xg, )= ji(x,, + x5, )= Ir, = E—jl ,x, = jl x,—1In, 3.7

u

Trong dé:

X; =X, + Xo goiladién khang dong bo doc truc, thuong x, = 0,7 - 1,2
X, = X, + Xo, goi la dién khing dong bo ngang truc, thuong x, = 0,46 - 0,76
Do thi véc to ting v6i phuong trinh 3.7 nhu hinh 3.3

b/ Khi mach tir bdo hoa.

Khi mach tir bao hoa vi céc hé s6 k,4 va k,, rat kho tinh chinh x4c nén ta phai vé két
hop do thi s.t.d va s.d.d v6i duong cong khong tai. D6 thi nay duogc goi la do thi s.t.d.d, c6
tén la do thi Pochié.

- My cuc 4n:

Gia st U, I, coso, r,, xo, va dic tinh khong tai da biét, dé thanh lap do thi s.t.d.d trén
truc tung cua dac tinh khong tai, ta dat véc to U va véc to I cham sau U mot géc o.
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Hinh 3.3 Po6 thi s.d.d may phat
dién dong bo cuc 10i da bién doi Hinh 3.4 D6 thi S.T.D.D may phat dién dong bo cuc 4n
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Cong U v6i Ir, va jIx, duoc E,. Trén truc hoanh dat F,réi cong F,véi K, F, hop véi
truc hoanh mot géc 90° + (¢ + ), tim dugc F,. Tir d6 thi ndy xac dinh dugec AU = E -
U,,, thuong = (5 - 10)%

- V6i may phat dong bo cuc 161, viéc thanh 1ap chinh xac do6 thi véc to 1a rat kho, vi ¢,
va ¢, h6 cam v6i nhau, hon nita mic d6 bao hoa theo 2 hudng lai khic nhau. Nhu vay x,,
va x,, phu thudc ca vao ¢, va ¢,. D€ don gian ta coi x,, chi phu thuoc vao ¢, va x,, chi phu
thuoc vao ¢, va k,, da biét. Khi
do6 sau khi da vé€ cac véc to U, Ir, o g
va jl x,, duoc E,, hinh 3.5a, theo

- 1,15. Tu hinh 3.5b ta cling x4c
dinh dugc CD qua OA = F',, =

; : N E
huéng jl.x5, \C doan &d
CD=Ix,=—"— Vva Xdc

cos iy _—

dinh duoc phuong cua E. Tri s m§’|§
X,, €0 thé tinh hoac 14y bang 1,1 vl
~
|
|

k,F,, sau do xac dinh duogc Eg, a) b)
= OF = MP, lay MN = F’,, = Hinh 3-6 Cach xay dung d6 thi véc to s.t.d.d
k,.F , chi€u lén ta dugc E cia may dong bo cuc 16i

2. Truong hop dong co dién.

Pong co dién dong bo cb cdu tao cuc 16i vi vay phuong trinh dién ap sé la:

U=E;+I(r,+jX)=E+Ey+Eyq+1(r,+ X)) =E+ jlyx, + jlgx, +1r, 3.8
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2) b) a) b)
Hinh 3-6 Do thi véc to Pong co dong bo Hinh 3-7 Gian do nang luong
a) Thiéu Kich thich; b) Qua kich thich a) may phat; b) dong co

3.3 Gian do nang luong cia may dién dong bo
May phét: P, =P, - (p.,+p,+py) va P, =Py -p.-ps
bongco: P, =P,- p,-pr va Py,=Py -(poy+p,+ Dy
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3.4 Cac dac tinh géc ciia may dién dong bo
1. Pdc tinh goc cong sudt tac dung.
P = f(0) khi E = const, U = const, v6i @1a gbc tai gitta véc to E va U.
Dé don gian ta bo qua r, vi n6 rat bé so véi (x, X, x,). Cong suit ddu cuyc cia mdy
déng bo bang: P = mUlIcos @
Theo d6 thi véc to hinh 3.3 ta co:
_ E-Ucos6 _ U.sin8

I, =", 1,
X, X

va ¢ = -0 3.9

q

Do d6: P = mUIcosp = mUIcos(y - 6)
= mU(Icosy.cosO + Isiny.sin6)
P =mU(l,.cos0+ 1,sin6), thay I, va I, vao ta co:

2 E 2

P:mU sinB cosd + Usin@—mU sinB cosO

X, X, X,

Hinh 3-8 Su tao nén P,
Hay
2

p="YE o Y L Lo =P, + P, 3.10

X, 2 x, X,

Tur biéu thitc 3.10 ta thay cong suat tdc dung cia mdy dong bo cuc an c6 hai phan. Mot
phan P, ty 1& v6i sin@ va phu thudc vao kich tir; mot phan P, ty 1€ véi sin2 € khong phu
thuoc vao kich tir. Nhu vay doi véi may phat dong bo cuc 10i khi mét kich tir cong sudt tac
dung vin c6 mot lugng nho 1a P,. Nguodi ta tng dung diéu nay dé ché ra cac dong co dién
phan khang c6 cong suit co vai chuc oat.

2,0 2 N A A N A UE .
- V6i may dong bo cuc an vix, = x, nén P =m—-sind 3.11
Xav

Dac tinh géc cong suat tac dung may dién dong bo nhu hinh 3.9
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Hinh 3-9 Pac tinh goc cong suat tac dung. a) may cuc 10i; b) may cuc 4n
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2. Ddc tinh géc cong sudt phan khdng.

Cong sudt phan khang cta may dién dong bo dugc tinh:

Q = mUlsingp = mUlIsin(y - ) = mU(Isiny.cos@ + Icosy.sin6)
Q =mU(1,.cos0-1,.sin6)

Thay I, va I, vao ta co:

mUE mU?
cos@ +

X, 2

0=

2
(i —L)c0s29 _mu
X d

I 1
(—+—)
X 2 x 4

X

q q

DPac tinh géc cong suat phan khang cua may dién dong bo nhu hinh 3.11.

Khi -8 < @< +6& may phat cong sudt phan khang vao Iudi, ngoai pham vi trén may
tiéu thu cong sudt phan khang.
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Hinh 3-10 Tir truong khe hé e\

a) may phat, b) dong co

Hinh 3-11 Pac tinh goc cong
suat phan khang may cuc 16i
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