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11.1. STP PAP MACH VA STP QUAY

Gia thiét d€ viéc khao sat dugc don gian:
o §déu.
e R, thép =0, nghiala pp, = . —

11.1.1. Std dép mach.

Biéu thic toan hoc cta std dap mach:
F=F, sinwt.cosa (10.1)

trong do o la goc khong gian. Hinh 10.1 Std dap mach & cac
Trong biéu thiic trén, néu t = const thi: tho diém khac nhau
F=F,,cosa="f(a)
trong d6 F_, =F_ sinwt 1a bién do tiic thdi std dap mach va Itic d6 sy phan bé clia
F 1a hinh sin trong khong gian.
Con khi o = const 6 vi tri ¢6 dinh bat ky :
F=F,,sinmt

trong d6 F,_, =F,_ cosa va F & vi tri d6 bién d6i tudn hoan theo thdi gian.

Std dap mach 1a mot séng diing, né phan bd hinh sin trong khong gian va bién
d6i hinh sin theo thoi gian (hinh 10.1).

11.1.2. Std quay tron.

Biéu thtc toan hoc std quay tron:

F=F, sin(otFa) (10.2)
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Hinh 10.2 V] tri séng quay nguoc (a) va quay thudn

That vay, gia st ta xét mot diém bat ky cia song std ¢6 tri s6 khong doi:
sin(wt ¥ o) = const
hay (otFa)=const
L4y vi phan theo thdi gian:

— =70 (10.3)
Ta thdy, dao ham o theo t chinh 1a tdc do goc quay:

) (;—(: > 0 ting véi séng quay thudn, tiic 1a ddu (-) trong (10.2).

o ((11—? < 0 Ung véi séng quay ngudc, tuc 1a ddu (+) trong (10.2).
Hinh 10.2a va b cho ta thay vi tri clia cac séng quay thuan va quay ngudc &
cac thoi diém khac nhau.
11.1.3.Quan hé giira std dap mach va std quay:
Dé thdy r6 quan hé gitia std dap mach va std quay, trudc hét ta chu y ring :
F,sinot.cosa = %Fm sin(ot —a) +%Fm sinfot+a) =F +F, (10.4)
nghia 13 std d4p mach la tong cta hai std quay : F, quay thuan vdi tdc do gdc+ o

va F, quay ngudc cung toc do goc -m va cd bién do cla céc std quay dé bing mot
nua bién do std dap mach.

Mt khac, ta ¢6 biéu thic lugng gidc:
F, sin(ot+a)=F_ sinot.cosa £ F, cosmt.sina =
= F,, sinot.cosa = F, sin(mt - g).cos(a - g) (10.4a)

ta thdy ring std quay 1a tong hop cua hai std dap mach léch pha nhau trong khong
gian mot goc /2 va khac pha nhau vé thsi gian mot goc 1a m/2.



11.2. STP CUA DAY QUAN MOT PHA

11.2.2. Std cGa mét phan 0.
Gia thiét:

Hinh 10.3. a. Dudng suc tit do dong dién i;

e
b. Dudng biéu thi std doc khe hé clia may ! ;
- Day quén dit & stato
- Phan ti ¢c6 W, vong day
- Day quin budc di (y =1).
- Cho qua phén t{i day quén dong dién i =~/2Isinot.
- Ta co dudng stic tu sinh ra nhu hinh 10.3a.
Theo dl toan dong dién, doc theo dudng stic tti khép kin ta viét :
fHAT =i,
trong do H - cuong do tu trudng doc theo dudng suc tu.
Néu gia thiét R, rat nhé (g, = o) nén Hy, = 0, ta c6:
H25 = iW,,.
Nhu vay std ting v6i mot khe hd khong khi bing:
1.
B =5 iWys (10.6)

Ta thay:
1) Dudng biéu din std khe hd dudi mét budc cuc c6 thé biéu thi bing hinh chi

nhat abed ¢d do cao bing %int va é budc cyc tiép theo bing hinh chii nhat
dega vdi qui udc néu dudng sic tii hudng lén F,, dugc biéu thi bang tung do
duong (hinh10.3b).
2) Vii= J2Isinot nén std phan bd doc khe hé dang hinh chi nhat, ¢é do cao
thay doi vé tri s va d4u theo dong dién xoay chiéu i.
Std phan bé hinh chii nhat trong khong gian va bién déi hinh sin theo thdi gian
d6 c6 thé phan tich thanh diy Fourier ¢ c4c séng diéu hoa 1, 3, 5, 7... , ta ¢6:



Fo =Fypcosa+Fy3cos3a+...+ Fy, cosva+...

VTU

= D E,, cosva
v=1,3,5,..
trong do:
T
2 % 4 . T
Fow = — IFpt cosva.da =—F; sinv_.
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Va Foo=—Z1Wy = £ IW,; sin ot
2 2
Thay va ta dudc:
F= D F,m cosva.sinot
v=135,.
trong do:

W
Fotmy = &IWpt sinv_ = iﬂlwpt =+0,9—
: T 2 VT Y

Std clia mot phan ti ¢é dong dién xoay chiéu 1a téng cla v séng dap mach
phan b hinh sin trong khong gian va bién doi hinh sin theo théi gian.

11.2.3. Std cOa day quén mét 16p budce do.

X¢ét std: (hinh.10.4)

Cong std clia 3 phan tu

Hinh 10.4 Std cla day quan mét I6p budc di co q=3



1) Day quin mot 16p.
2) C6 q =3 phan ti.
3) Phan ti c6 W, vong day.
4) Géc lech pha clia hai phan t canh nhau: o = ZZLP
Tim Std tong ? = Tong 3 std cta 3 phan td.
Std bac mot clia mot nhdm c6 q phén i : (gidng bifu thic sdd)
Fy=qkyF,; voik, :hé s6 quin rai
Soéng bac v ctia mdt nhdm ¢ q phan ti :
F,, =qk, F,, voik, :h¢s6quinraibacv.
Std cia day quan mot 16p budc du :
F, = Y qF,m.k, cosva sinot
v=1,3,5..
11.2.4. Std cGa day qudn mét pha hai I8p budc ngdn.

Std cla day quin mot pha hai I6p budc ngdn c6 thé duge xem nhu tong std
cua hai day quin mot 16p budc dui, mot dit & 16p trén va mot dit & 16p dudi nhung
1éch pha nhau mét goc y do dién (hinh 10.5).

Cong std co ban cua hai
I6p day quan mot pha

Hinh 10.5 Std clia day quan mét I6p budc di c6 q=3

Ddi véiséngcobanv=1,gécléch: y=(1-B)yr  véi p=y/t.



Ta c0, doi vdi song bac 1 :

Fy = 2F,; cos(1— B)g = 2F 1k g

v6i k; = cos(l—B)= =sinp—
2 2

Tuong tu di véi song bac v :

Fp, =2F, cosv(1- B)g =2F_ k

qv>nv
véi  k,, = cosv(l—B)g =sin ng

vay, std clia dq mot pha hai 16p budc ngin :

Fr = > 2qk, k, Fy,, cosvasinot
v=1,3,5..
Viét lai std F; :
F; = Y F; cosvasinot

v=1,3,5..
, 242 Wk Wk
Trong do : Fy, = V2 x— 9V =094
T vp vp

voi 1 W=2pqW,, la so vong dy ctia mot pha.

Vay, std clia mot pha 13 tdng hop ctia mot diy std dap mach phan bé hinh sin
trong khong gian bién d6i hinh sin theo théi gian.

10.3. STP CUA DAY QUAN BA PHA

Gia thiét day quén ba pha dit léch nhau mot géc 120° dién hay 2n/3 va c6
dong dién chay qua:
1) = J2Isin ot
iz =/2Isin(ot —27/3)
ic =+/2Isin(ot —47/3)

Tting pha sinh ra std :
F, = Y F; sinot cosva
v=1,3,5..
Fy = Y Fy sin(ot—2n/3) cosv(o—27/3)
v=1,3,5..
Fy = Y F; sin(ot—4n/3) cosv(o—4n/3)
v=1,3,5..

DE ¢6 std clia ddy quin ba pha ta 14y tong ba std dap mach d6. Mudn cho su
phan tich dugc d& dang, ta phan std bac v clla mdi pha thanh hai std quay thuan va



quay ngudc nhu vay std tdng ctia ddy quin ba pha sé 1a tong cta tit ¢4 std quay
thuan va quay ngugc do. Ta co :

F,, =F, sinot cosva

Fs,
N sin(ot — va ) + - 5 ~sin(wt + va)

Fg, =Fy sin(ot —27n/3) cosv(a —271/3)

F2 sinf(ot -2~ v(a = 2]+~ Esinf(ot- 2 + vio - 2]

Fo, =Fj, sin(ot - 47t/3)cosv(oc 47/ 3)
Ff _4n _Any B _4_ _ﬂ
> —sin[(wt 3) v(a 3 )+ — > Y~ sin[(mt )+v(a )]

Trong d6:v=1, 3,5, .. co thé chia thanh ba nhém:
1) v=mk=3k (véik=1,3,5.thiv=3,9,15,..)
3) v=2mk+1=6k+1(véik=0,1,2,3.. thiv=1,7,13,..)
4) v=2mk-1=6k-1 (véik=1,2,3.. thiv=511,17,..)

Ta xét std quay thuan:

Fav = F%sin(o&t —va)
- Fisin[(oat —va)+0(v —1)2—n]
2 3
F 21 2n
Bv = sin[(® 3 )—v(a 3 )]

= F%sin[(mt -va)+1(v —1)2—::]

Fry AT e A
—, sinf(ot 3) v(a 3)]

= F%sin[(cot —va)+2(v —1)2—,;]

FCvt

Tong cta ching 1a tdng cac song quay hinh sin 1éch pha nhau mét géc (v -
1)27/3.

e Xét voi nhom v =3k, ta co'
(v— 1)——(3k 1)—— 2 k—2—37t
Thay vao trén ta c¢6 3 std d6 1éch pha nhau 1 géc 27/3 va quay cung tdc do
nén tong cla chuing bing khong.
o Xétvoi 11110'111 6k + 1, ta co :
(v— 1)— [(6k +1)—1] 2;‘ — 4nk

Vay, chung trung pha nhau nén tong clia chiing béng:



Fp= D EFfv sin(wt — va)
v=6k-+1
o Xét voi nhom 6k - 1, ta co :
21 2n 4n
(v—l)? = [(61(—1)—1]? = 4nk 3
Ta ciing ¢6 3 std trén 1éch pha nhau mot géc 4n/3 va std tong ctia ching bing
khong.
Tuong tu, ta xét std quay ngudc, véi nhém v = 3k va v = 6k+ 1 ¢6 std tong
bing khong. Riéng nhém v = 6k - 1 chiing tring pha nhau nén téng la:
F,= > §FfV sin(ot + va)
v=6k-1
Vay std ctia ddy quan ba pha viét gop lai :

Fay= > EFfV sin(ot F va.)

v=6k+1
Trong do :
Wk Wk
EFfV = ﬂ x vy _q135 " AV
2 T vp vp
A Fth Fbvt A Fth
Fth Fth

‘3 120° \' 240°
Fov Fow 3\
Fbvt Fth

(a) (b) (c)
Hinh 10.6 Céng céc std quay thuan bac v cua cac pha
Std cta day quin ba pha 1a tong céc std bac v = 6k+ 1 quay thuan va cac std
bac v = 6k - 1 quay ngudc, c0 :
) . 3
Bién do : EFfV

T(”icd(f):oavz9 hay nvzE Véin:@.
v p

<

10.4 STP CUA DAY QUAN HAI PHA

Néu day quin 2 pha dit 1éch pha nhau trong khong gian mot géc 90° dién va
dong dién hai pha Iéch pha nhau mét goc 90° .



Phan tich nhu trusng hop diy quén 3 pha, ta co:
Fp = Y Fy sin(ot F va)
v=4k+1
Trong do :
Wk g
vp

Std cua dq hai pha la tong cta céc std bac v =2mk+1= 4k+ 1 quay thuan va
céc std bac v = 2mk-1= 4k - 1 quay ngudc. Bién do thi bing bién do cua std mot
pha bac v, va téc do quay cua std bac v 1a n, = n/v.

FfV = 0,9 I

10.5 PHAN TICH STP DAY QUAN BANG PHUONG PHAP PO THI

Xét std sinh ra b6i dong dién ba pha i,, ig, ic chay trong day quin ba pha AX,
BY, CZ dat 1éch pha nhau trong khong gian mot goc la 120°; may diénco q=1 va
p =1 (hinh 10.7).

Hinh 10.7 Std cla day quén ba pha g=1, 2p=2 & t=0 v& t=T/3

e O thoidiémt= 0, cho dong dién pha A dat cuc dai.
in=1,;ig=1i.=-1,/2
Gia thiét chiéu dong dién pha A chay tii X — A ta suy ra chiéu dong trong
pha B, C nhu hinh v€ (hinh 10.7b). Va ta vé€ dudgc std F,, Fy, F tim dudc std F
tong (d4).
o (thoididmt= T/3, dong dién pha B dat cuc dai.
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Ig=1,;i=ic="1,/2
Chiéu dong dién pha B chay tii Y — B ta suy ra chiéu dong trong pha A, C
nhu hinh v& (hinh 10.7b). Va ta v& dudc std F,, Fg, F tim dugc std F tong (d4).
Vay std do dong dién ba pha chay trong day quin ba pha la std quay c6 chiéu
quay trong khong gian va cé téc do :

n, = %(V(‘)ng/phlit) hay n; = f (vong/gy)

p
Truc std tdng trung véi truc pha c6 dong dién cuc dai.

& L &ioe
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