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10.1. NHAN XET BAN PAU

Khi ti thong cla phan cam xuyén qua day quén phan ting bién thén thi trong

day quan phan ting sé sinh ra stic dién dong (sdd). Trong mdy dién quay c6 hai

cach dé tao ra su bién thién cla tif thong xuyén qua day quin phan tng. Cach thi

nhat 1a cho diy quén phan tng chuyén dong tucng ddi trong tif triong phin cam.

Cach thu hai 1a cho xuyén qua day quin phan ting ding yén, mot tui trucng phan
cam dép mach hodc mot tii trudng khong d6i nhung tii ddn mach tii hay doi.

Dé& may lam viéc dudc tét, yéu cdu tii tridng phan bé doc khe hé clia mdy hinh

sin d€ sdd cam tng trong day quin cd dang hinh sin.

Thiic té: khong thé ¢, vi cdu tao
mdy, ti trudéng cua cuc ti va cua day
quan déu khdc sin. Ta phan tich ching
thanh song co ban (bac 1) va séng bac
cao v (bac 3,5,...).

Ta phan ti cam B thanh cac song
hinh sin B,, B;, Bs, B, .. VGi tu trudng
B, c¢o budc cuc t con B, co budc cuc
T,=7/ V.

Khi réto chuyén dong, tu truong B,
B;, Bs, B,, .. cam ung trong day quin
sdd e, e;, es, €5, .. Do tan s f khac nhau
nén sdd tong trong day quin s& cé dang
khong sin.

Hinh 10.1 Su phan bé 1 cdm cla
tU trudng cyc tU cda mdy dién
déng bo cuyc 16i doc bé mdt stato



10.2. SUC PIEN PONG CAM UNG TRONG DAY QUAN
Xét sdd cam ing trong day quin do B,, B;, Bs, B., .. tim sdd tong.
10.2.1. Sdd cUa day qudn do tU trudng séng co bdn.
1. Sdd cila mét thanh daén:

Thanh dan c6 chiéu dai 1 chuyén déng

véi van tdc v trong i tridng cd ban phan 4B B
bé hinh sin doc khe hé :
. X
B, =B, sin—mn B,
T 0 v X
Trong thanh din cdm ting sdd: x// 1’ i
T . T
ey =B, vl=B_vlsin—x - >
td X m . \/
trong do:
V= X_ E =21f Hinh 10.2 Chuyén dong tuong déi clia
t T thanh dan trong tlr trudng hinh sin
do o =2xf : téc do gbc
. 2 oA A . .
va ® =—B,, It : tu thong ung vdi mdt budc cyc tu.
T
Nén: ey = mfdsinwt

Tri s6 hiéu dung sdd d¢ béng:

V2

T
Ey=—f0=n—10
td \/E 2
2. Sdd ciia mét vong day. Sdd ciia mét béi ddy (phan ti):

Sdd ciia mot vong day gdém hai thanh din dit trong hai ranh cach nhau mot

khoang y 1a hiéu sé hinh hoc cac sdd léch nhau mot gdc (y/t)n cua hai thanh din
do. Tu hinh 10.3, ta co:

By =[By —Eu|= 2B, sinlg = m/2fdk, (10.5)
T
trongdé:  k, =sin>— =sinp— (10.6)
T2 2

Thudng hé s6 B = Y < 1, nén k, dudc goi 1a hé sé budc ngin.
T

Néu trong hai ranh ndi trén cé dit mot bdi day (phan tii) gdm N, vong day thi
sdd ctia bdi day d6 bang:

Ep =2k, N, @ (10.7)



| |4 ),
N7

Hinh 10.3 Sdd cUa moét vong day

3. Sdd ciia mét nhom boi day -
Gia thiét ta ¢ q bdi day mic ndi tiép va dudgc dit rai trong cac ranh lién tiép
nhau. Gdc léch pha trong tu trudng gitia hai ranh canh nhau:
2t 2m
o=—= —p
Zlp Z
trong do’: Z/p s6 ranh dudi mot déi cuc t.
Cac vecto E,, léch pha nhau mét géc o

(10.8)

Goc v = qa vung pha.

B, v=1
T
L PBr \ !
. |
y=Pr -
. v o EplZ
\ i E,s

Hinh 10.4 Nhém c6 q=3 bdi day trong tir trudng  Hinh 10.5 Sdd nhom c6 g=3 béi



Sdd tong clla mot nhom bdi day E, 12 tdng hinh hoc clia q vectd nhu hinh 10.5:

sin  E_, sin%
E, :AB=20Asin%:2AK 2 _p M

=2 —2
sin % 2 sin%
in 4*
Eq :qutm_qutkrl (109)
5ne hi 3 sin &
Trong dé: k., = onghinhhoe cacsdd _ Sin (10.10)
Tongso hoc cacsdd  gsind
Vay:
E,= m/2fk, k,qW, @ = 12 fk 4, qW,, @ (10.11)
Vi ky, : goi 12 hé s6 day quan va bing:
K4q = Kok, (10.12)

4. Sdd ciia ddy qudn mot pha:

Day quin mot pha gdm mdt hodc nhiéu nhanh déng nhat ghép song song do
do sdd clla mot pha 1a sdd ciia mot nhanh song song.

M&di nhanh gdm n nhém bdi day ¢ vi tri giéng nhau trong tii trudng clia cac
cuc tii nén sdd cia chuing cdng sé hoc vdi nhau:

E; = mv/2k 4gnqW,, f® = </ 2k o WD (10.13)
trong do: W = nqW,, vong day cua mot nhanh song song hay cua mot pha.
10.2.2. Sdd cOa day quén do tU trudng séng bac cao.

Nhan xét: Biéu thic sdd tii trudng séng bac cao gidng ti trudng bac mot. O
day ta chu y ring budc cuyc cua tii tridng bac v nhé v 1an i trudng séng co ban

(hinh 10.1) vi vy gdc dién 2 clia tii tridng séng cd ban ting véi géc 2vr d6i véi
tu trudng bac v, nhu vay:

, T
k,, =sinvp—

Va dim > (10.14)
Y qsinv 2 )
Hé s6 day quén ctlia song bac v :
Kaqy =kn ko

(10.15)
Tén s6 cta song bac v :



f,=vf
Sdd cam ting cla séng bac v :
E, =2k 4, WE, @, (10.16)
Véi: @, :gBmVlIV ziBmvlr
n VTt

Tu nhiing phén tich trén ta thdy ring, khi ti trudng cuc tii phan b khong
hinh sin, sdd cam ng trong diy quin mot pha 13 tong cla mot day cac sdd diéu
hoa c6 tan s6 khac nhau. Tri hiéu dung sdd d6 ¢ tri sb:

E=E2+E2+E2+. . +E2. (10.17)

10.3. CAI THIEN DANG SONG SPD.

Nguyén nhan lam cho sdd cam ting khong sin 1a tii cdim B khong sin. Sau day
1a cc bién phap dé lam cho sdd cim tng ¢ dang sin.

10.3.1. Tao d6 cong mdt cuc dé B sin
Vi 8 1a khe hd nhd nhét gitia mit cuc. & ting din vé 2 phia mém cuc tu, dé
B hinh sin thi §, c4ch gilta mit cuc bang:
)

O, ® (10.18)
cos%x

Néu goi b 1a bé rong mit cuc thi b =(0,65-0,76)t va 3, = (1,5-2,5).

10.3.2. RGt ngdn budc day qudn
Khi y = 1 thi tit ¢4 cdc sdd bac cao déu ton tai vi:  k, =sin vBZ=+1

Khi y <t thi sdd bac cao tuy y s€ bi triét tiéu, nhu:
o (= Y 4 vay rut ngin diy quin lr
T 5 5

kg =sin52 X =0 - Eg =0
52

e Tuong ty muén E, = 0 thi rit ngin %r
Chii y:
e Budc ngin khong dong thdi triét tidu tat ca sdd bac cao vi vay phai chon
budc ngan thich hgp.
e Rut ngén budc day quin sdd bac mot cling giam di mot it nhung khong
dang ké.



10.3.3. Thyc hién day qudn rdi

Khi q =1 thi k,, = + 1 nghia l1a cac sdd bac cao khong giam.

Khi q > 1 thi cdc sdd bac cao déu gidm nho.

Xem bang, ta thdy ring cé mot sd bac cao khong bi gidm yéu di ma co k,, =
k., bac cta sdd d6 cd thé biéu thi nhu sau:

v, =2mgk + 1 (10.19)
trong d6: k=1,2,3,...; m:so pha;
q: s6 ranh clia mot pha dudi mét cuc tu.

Vi: 2mq = Z/p nén (10.19) tré thanh:

v, =2k +1 (10.20)
p

Cdc séng diéu hoa v, goi 12 séng diéu hoa ring.

S di ¢ k., = k,; 1a do gdc léch av, gitia cac sdd cla cac béi day dit trong
cac ranh lién tiép do tu trudng bac v, hoan toan bing gdc léch a tng vdi ti trudng
song co ban:

o, =0y, = an(k +1] 2k + 2™ _onk + (10.21)
. Z p Z
Két Iugn : Quan rai khong triét tiéu dude song diéu hoa ring, tuy nhién q ting
v, ting theo va B, nhé di, két qua 1a song diéu hoa ring cling nhé di tucng tng
va dang séng sdd cling cai thién dugc mot phan.

C6 thé gidm song diéu hoa ring nhiéu bing cach dung day quén ¢ q la phan

10.3.4. Thyc hién ranh chéo.

B, Ta co:

Tvz v, =(Z/p).k £ 1, triong hop k = 1 Ia
16n nhat, dé triét tiéu dudc sdd niy ta

chon budc ranh chéo la:
b. =21, = 2t/v, =2t.p/(Z1p)

| Thyc té thu”dng chon:

! b.=21p/Z=nD/Z (10.22)
Tat cd cac song diéu hoa déu bi

.2 . [z LA
giam di rat nhiéu.
Hinh 10.7 Trudng hop rdnh

chéo mdt budc rdng

& L &oe
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