=D e Kes=—=

~

7

GIAO TRINH

~

~

~

KY THUAT MACH DIEN

Chwong 7: May dién khong dong b

N.M
i
!




Chuong 7 May dién khong dong bo
H § 7-1. Khai ni€m chung
Bs 7-2. Cau tao may dién khong dong bo 3
" pha Ty truong trong may dién khong dong
bo 3 pha
B § 7-4. Nguyén ly lam vi€éc cla may dién khong
dong bo
B¢ 7.5. Phuong trinh can bang dién va tu
trong Stato va Roto cla dOng co khong dong

by6




Chuong 7 May dién khong dong bo
Bg 7-6. SO dO thay thé dong co khong dOng
- I§)97 Mé men quay va dac tinh co clla dOng
co khong dong bo
B 5 7-8. MO may dong co khong dong bo 3 pha

B 57.9. POng co dién khong dong bOo mot pha




Chuong 7 May dién khong dong bo
H § 7-1. Khai ni€m chung
Bs 7-2. Cau tao may dién khong dong bo 3
" pha Ty truong trong may dién khong dong
bo 3 pha
B § 7-4. Nguyén ly lam vi€éc cla may dién khong
dong bo
B¢ 7.5. Phuong trinh can bang dién va tu
trong Stato va Roto cla dOng co khong dong

by6




Chuong 7 May dién khong dong bo
Bg 7-6. SO dO thay thé dong co khong dOng
- I§)97 Mé men quay va dac tinh co clla dOng
co khong dong bo
B 5 7-8. MO may dong co khong dong bo 3 pha

B 57.9. POng co dién khong dong bOo mot pha




Chuong 7
M,y ®iOn Kh«ng ®ang bé
§ 7-1. Khai niém chung
® 1. Binh nghia

H 2. Phan loai

® 3. Ung dung




Chuong 7
M,y ®iOn Kh«ng ®ang bé
§ 7-1. Khai niém chung
® 1. Binh nghia

H 2. Phan loai

® 3. Ung dung




Chuong 7 M,y ®iOn Kh«ng ®ang bé
1. Binh nghia

M4y dién khong dong b0 14 loai mdy dién xoay chi€u, 1am viéc theo
nguyén 1y cdm Ung dién tU, c6 tOc dO quay cUa roto n (toc d0 cUa may)
khac v@i toc dO quay cUa tU truOng n.,.

2. Phan
Ioa L Theo sO day quan lam viéc phan ra: M4y dién khong dong b0 mOt
pha, hai pha, ba pha.

+ Theo cau tao phan ra: Mdy dién khong dong b0 réto 16ng séc va

roto day quan.

+ Theo cong suat phan ra: May dién khong dong b0 c6 cong suat nho

va cong suat 16n.
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3.ung dung

+ POng cO dién khong dong b so v6i cac loai dOng co khac c6 cau
tao va van hanh khong phUc tap, gia thanh ré, 1am viéc tin cay nén dugc
st dung nhi€u trong sdn xuat va sinh hoat.

+ Mdy phét dién khéng dong b0 c6 dac tinh 1am viéc khong tOt va

tiéu tOn cong suat phdn khang cla ludi dién nén it dugc dung.
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1. Stato (phCn

tUﬂah))gﬁm 2 b6 phén chinh 1 16i thép va diy quan.

a) Loi thep: Loi thép stato hinh

tru va dugc ghép boi cac 1a thép ,i— 2/;/ N\
ky thudt dién (d€ gidm t6n hao do '} V/} A &7
dong dién xoay) c6 dap ranh bén . ;Z

P R = % s o},"'
trong, ghép lai vOi nhau tao thanh .9 ;

, o ey Wy
cac ranh theo huOng doOc truc (de 4
dat day quan) va 16i thép dudgc ép

Hinh 7.2

vao trong vO may nhu hinh 7-2.
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b) Ddy quan stato: Day qudn stato 1am bang day dOng boc cach dién (day
dién tU) dugc dat trong cac ranh cUa 15i thép. Dong dién xoay chiéu day
quan stato s€ tao tU triOng quay.

Ngoai ra ¢ cac bd phan khac nhu vé mdy, nap may. VO mdy lam bang
nhém hodc bang gang, ding d€ gilt chat 16i thép va cO dinh mdy trén bé.
Hai ddu vO c6 nap mdy, 6 dG truc. VO mdy va nap mday con dung d€ bdo

vém
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2. R«to (phCn

®éﬂ(gl) phan quay gbm 16i thép, didy quan va truc
@Y 1.6i thép: L6i thép gOm céc 14 thép k¥ thudt dién dugc rap rinh mat
ngoai ghép lai, tao thanh cac ranh theo hudng doc truc, & gilta c6 10 dé

1ap truc hinh 7-3a.

b) Ddy quan: Buoc dat trong ranh cUa 15i thép réto duge phan lam hai
loai chinh: roto ki€u 16ng séc va roto ki€u day quan.

- Loai réto 106ng séc cong suat trén 100kW, trong cac ranh cUa 15i thép
roto dat cac thanh dong, hai dau n6i ngan mach bang 2 vong dong, tao
thanh 16ng séc hinh 7-3b.
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Vi cac dOng co cong suat nho, 10ng séc dudc ché tao bang cach diic
nhom vao céc ranh 16i thép réto, tao thanh thanh nhém, hai dau diic vong
ngan mach va canh quat 1am mat. BOng co dién cé roto 10ng séc goi 1a

dOng co khong dong bd 16ng séc dudc ky hiéu hinh 7-3d.

- Loai roto ddy quan, trong ranh 16i thép réto, dat ddy quan ba pha giOng
nhu day quan stato. Day qudn roto thuong nOi sao, ba dau ra n6i vdi ba
vanh trugt bang dong gan cO dinh trén dau truc, cach dién vdi nhau va
cach dién vGi truc. Thong qua 3 choi than ty sat vao 3 vanh truot, day
quan roto dugc n6i véi 3 bién trd bén ngoai, d&€ mé mdy hay diéu chinh
tOc dO hinh 7-5. Loai dOng cO nay goi 1a dOng co khéng dong bO roto day
quan. Ky hiéu hinh 7-6.
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POng co 16ng séc 1a loai rat phd bién, dOng co réto day quan cé Uu
diém v€é m3 mdy va diéu chinh toc dO xong gia thanh dat va van hanh
kém tin cdy hon dOng co 10ng séc, nén chi dugc dung khi dong co 10ng

s6c khong dap Ung dugc cac yéu cau vé truyén dOng.

Bidn tnf
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§7-3 TU truong trong may di€én khong dong
bo 3 pha
m 1. TU truong quay cua dong dién trong day
quan ba pha

B 2. Tu truong quay cua dong dién trong day
quan hai pha

m 3. Tu truong dap mach
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1. Tu truong quay cua dong dién trong
day quan ba pha

B g, Sw hinh thanh tor rirOng quay

B p Pac diém tir trudng quay
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a, SU hinh thanh tur truong quay

Xét su hinh thanh tU trudng trong mdy dién khong dong bO ba pha khi
cho hé thong dong ba pha doi xUng:

i, =1 sinWt
i, =1_sin(Wt-120°)
i. =1 sin(Wt+120°)

vao day quan 3 pha stato.

Ta xét trudng hop don gidn nhat 1a may di€én khong dong bl c6 6 ranh
dat 3 day quan 3 pha A, B, C, truc day quan cich nhau mét goc khong
gian 120°, mOi day quan chi c6 1 phén tU (1 vong).

Vi qui uéc dong dién pha ndo duong di tU dau dén cubi pha (di tir A,

B,Cdén X, Y, Z)
] (Bdu et [e]
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D€ thay rd su hinh thanh tU truOng, ta xét tU trudng & cac thoi di€m khac

nhau: . o s o N . :
+ ThOi diém pha wt = 90°% O thOi dieém nay dong pha A la cuc dai

duong, dong pha B va pha C am va c6 tri s6 bang I_/2
i, =1 sin90° = | _
i, =1 sin(90°-120°) = - I /2
i =1 sin(90°+120°) = - I /2)

Dung qui tac van nit chai ta vé dugc hinh dnh dudng slc tU truOng
tOng trong may va cac véc to bi€u dién tUr truOng do dong dién chay trong
mOi ddy quan pha tao nén. Ta thay tU truOng tOng 1a tUr truGng c6 mot
cUc S va mOt cuc N, goi 1a tu truong ¢6 moOt doi cuc (p =1). Truc cUa tu

trudng tong co chi€u trung vdi chi€u cla tU trudng cla pha c6 dong cuc
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N g 1-
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+ Thoi di€m pha wt= 90° +120° La thoi di€m cham sau thoi di€m dau
120° Ung v&i 1/3 chu ky, & thoi di€m nay dong pha B 1a cuc dai duong,
dong pha A va pha C am va c6 tri sO bang Im/2. Bang cach xét tuong tu, ta
thay tU truOng tOng & thoi di€m nay da quay di moOt géc 120° so vOi thoi
diém dau, co chiéu tring v6i chiéu cla tU trudng cUa pha c6 dong cuc
daiThet BiEm pha wt = 90° +240°: La thGi di€m cham sau thdi di€m dau
240° Ung v6i 2/3 chu ky, 6 thoi diém nay dong pha C 1a cuc dai duong,
dong pha A va pha B am va c6 tri sO bang Im/2. Bang cach xét tuong tu, ta
thay tU truOng tOng & thoi di€m nay da quay di moOt géc 240° so vOi thoi

diém dau, c6 chiéu trung v4i chi€u cla tU trudng cla pha c6 dong cuc
a3 shaRbin tich O trén ta thay tUr truOng tOng cla hé thOng dong ba pha

doi xUng trong day quan stato 1a tU trudng quay.
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b, Pac diém tir trudng quay

+ Tinh chat 1: Téc dO tUr trudng

WeYzét tlr trudng 1 d6i cuc tU (p = 1) nhu & muc trén: Ta thay khi dong
dién bién thién dudc 1 chu ky, tU truOng quay dugc 1 vong (tU cuc S-N-
S) nhu vay trong mOt gidy dong dién bié€n thién dugc f chu ky thi tU
truong s€ quay dugc f vong, do dé trong moOt phit tU truOng s€ quay
duoc 60f vong /phit. Vay khi tUr trudng c6 mOt ddi cuc tlr, toc dd cla tir
truong quay la n, = 60f vong /phtit.

Khi tU trudng c6 2 doi cuc tU hinh 7- 8, dong dién bién thién dugc moOt

chu ky, tU truong bifé'n thién dugc 1/2 vong (tU cuc S-N-S), do do tdc do
60

tU truOng quay n, 5

vong /phut.
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TOng quat, khi tr truOng quay co6 p déi cuc tur, tOc do tU trudng quay
con goi 1a tOc dd dong bO);
(con g¢ > dong _.)60f
m = p_ vong /phut (7.1)

+ Tinh chat 2: Chi€u quay cua tu

tiNk@hgen hinh 7-5 ta thay, khi th( tu dong dién cac pha cuc dai 1an 1uot
di t&r pha A, pha B r0i dén pha C mOt cach chu ky thi chiéu tU truOng
quay s€ quay tU vi tri tring v6i truc day quan pha A, pha B roi dén pha C
mOt cach tuong Ung.

Nhu vay, néu thay d6i th( tu 2 pha cho nhau, vi du dong dién i, cho vao
day quan CZ, dong dién i, cho vao day quan BY nhu hinh 7 - 6, tU truOng
sé quay theo chiéu tUr truc ddy quan pha A dén truc day quan pha C roi

Pl] dén pha B, nghia 1a tir trudng quay theo chiéu n. [U]
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A
B
C

A A

/%'T J a4
/‘ 9 B / \
C

Hinh 7-6

+ Tinh chat 2: Chi€u quay cUa tu

t C :r\ 2 \ \ \ V4 A N 2 \
réll’glngo cUa tU trurOng quay. NguOi ta chung minh dugQc bien dO cUa tu
. 3
truong quay (pm = E (0] f max (7.2)
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2. Tu truong quay cua dong dién trong
day quan hai pha
Khi c6 day quan hai pha dat 1éch nhau trong khong gian géc 90°, dong
dién trong hai day quan 1éch pha nhau géc 90°, ciing phan tich nhu trén, tU
truong cUa day quan hai pha 1a tU truOng quay c6 cac tinh chat nhu da xét
& trén va c6 bién do:
P ax = Pt max (7.3)
3. Tu truvong dap mach
Néu xét tU trudng clla mOi dong dién trong mOi day quan nhu hinh 7- 5,
ta thay dé 1a tU trudng c6 phuong khong thay doi con chiéu va tri sO thay

doi theo chiéu va tri sO cUa dong dién sinh ra 1a tU truOng dap mach.
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§7-4 Nguyén ly lam vi€éc cUa may dién
khong déng b

® 1. Nguyén ly lam viéc cUa dOng coO dién
khong dong b

® 2, Nguyén ly lam viéc clla may phat dién
khong dong bo
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§7-4 Nguyén ly lam viéc clUa may dién
khong dong b

® 1. Nguyén ly lam viéc cla dOng coO dién
khong déng b

B 2, Nguyén ly lam viéc clla may phat dién
khong dong bo
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A Ve < e N 2 VN
1. Nguyen ly lam viéc cua dOng cO
dién khong dOng bo
Khi ta cho hé thOng dong di€én ba pha doi xUng tan sO f vao ba ddy quan
stato, s€ tao ra tU truOng quay p déi cuc, quay véi tOc do 1a

60f
n, = p vong/phiit. TU truOng quay cat cac thanh dan cUa day quén

1
roto, cdm Ung cac sUc dién dOng. Vi ddy quan roto n6i ngan mach, nén
stc dién dbng cdm Ung sé€ sinh ra dong dién trong cac thanh dan réto.
Luc tdc dung tuong ho gilta tU trudng quay cla may vdi thanh dan mang
dong dién r6to, kéo roto quay ciing chi€u quay tU trudng véi tOc do n.

D& minh hoa, trén hinh 7- 7a vé& tU truOng quay tOc dQ n,, chi€u sUc

dién dOng va dong dién cdm Ung trong thanh dan réto, chiéu céac luc

Bl ien cir . (Bau chuony [T
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—

Hinh 7.7a

Khi x4c dinh chiéu s(c dién dOng cam Ung theo quy tac ban tay phai, ta
can cU vao chiéu chuyén dOng tuong doi cUa thanh dan doi véi tur
trudng. N€u coi tU truong dUng yén, thi chiéu chuyén dOng tuong doi
cUa thanh dan ngugc vdi chi€u cla tU ruOng quay n,, tU d6 p dung quy

] tac ban tay phai, xac dinh dugc w dién dOng va chi€u dong di%

'r‘A-l-r\ mhki P KK ™77 7 A
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Bi€t chi€u dong dién roto, 4p dung quy tac ban tay trai xac dinh duoc
chiu luc dién tUr F ,. K&t qua 1a chiéu rdto n quay cung chiu v&i chiéu
quay n,. Nhung t6c d6 n cUa may nho hon tdc dQ tU trudng quay n, vi
néu n = n, thi khéng c6 sy chuyén dOng tuong doi, do do6 trong day quan

roto, khong cg suc dién dong va dong dién cam Ung, luc dién tu bang
D06 chénh 1éch gilta tOc dO tlr truong quay va tOc dO may goi la toc do
khong.

truot MDp,=n, -n

Il2 ng —nN
Hé s6 trugt cla toc dd la: g = n, =

nj
- Khi r6to dUng yén (n = 0), hé sO trugt s =
15 Khi roto quay dinh muc s, = 0,02+ 0,06
ﬂ(1 - s)

B n=n/(l-s)= p- (7.5)




Chuong 7 My ®iOn Kh«ng ®ang bé
2. Nguyén ly lam viéc cUa may phat dién
khong dong bo

Néu ndi day quan stato v&i ludi di€n, dOng thoi dung dOng cO sO cap
kéo roto quay cung chiéu v&i n, va v0i tdc dO n 16n hon tOc dO tU trudng
quay n-,. Luic nay chiéu cUa tU truOng quay quét qua cac thanh dan roto s&
nguoc lai, dong dién rdto i, ngugc 1ai so véi ché dd dOng co do vay
chiéu cla luc dién tU tdc dung lén roto sé nguodc so vGi chi€u quay cla
roto, gy ra momen him can bang v&i mémen quay dOng cO so cap (hinh

7-7b), 1am may quay On dinh. May dién lam viéc & ch€ d0 may phat cap

dién cho 1udi.




Chuong 7 My ®iOn Kh«ng ®ang bé

2. Nguyen ly lam vi€éc cUa may phat dién
khong dong bo _

Fa

Hinh 7.7b

nl—n

Hé s6 truot lic nay 1a: s = <0

ny

NhO tU trudng quay, cO ndng dOng cO sO cap dua vao roto dudc bién

thanh dién nang J stato.
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2. Nguyén ly lam viéc cUa may phat dién
khong dong bo

DE tao ra tU trudng quay, ludi dién phai cung cap cho may phat khéng
dong bd cong suat phan khang Q, vi thé 1am cho hé sO cong suat cos ¢
cUa ludi dién thap di. Néu khi may phat 1am viéc riéng 1é& (khong c6 dién
vao ddy quan stato ltic ban dau), ngudi ta phdi ding tu dién ndi dau cuc
may dé€ kich tU cho may. D6 1a nhugc di€m cla may phat khong dong bo,
vi thé né it dugc dung 1dam may phét dién trong hé thOng cung cap dién

hién nay.
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§7- 5. Phuong trinh can bang dién va tu
trong Stato va Roto cUa dOng co khong dong
.bo ,
B 1. Phuong trinh can bang dién & day quan stato

B 2. Phuong trinh can bang dién & mach roto.

B 3. Phuong trinh can bang tU cUa dong co khong
dong bo
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1. Phuong trinh can bang di€n & day
quan stato

Ta thay day quan stato cUa dOng cO dién tuong tu nhu diy quan s cap
MBA nén phuong trinh can bang dién ap:
Uy =-E; +1174 (7.6)

Z, =R, +jx, tOng tr@ day quan stato
R, dién trd day quan stato
X, = 2mfL, la dién khang tan mOt pha diy quan stato, ddc trung cho tU

thong tan stato
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L, - 1a dién cdm tan mOt pha dy quan stato

. . R n
f tan sO dong dién stato: f :pﬁ—ﬂl

E,: tri sO sUc dién dOng cAm Ung trong mOi pha dy quan stato

E, = 4,44tk W, @ (co them k, vi day quan rdi trén cac ranh nén slc
dién dOng giam so vGi didy quan MBA quan quanh try thép, G day k, <

1).
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2. Phuong trinh can bang dién & mach
roto.
Néu ta ghim 1ai khéng cho rdto quay thi dOng co dién hoan todn nhu mot

MBA 3 pha: Day quan stato tuong tU nhu ddy quan so cap MBA, day
quan roto tuong tu nhu day quan th(r cdp MBA.

TU trudng quay s€ cam Ung trong day quan roto sUc dién dOng hinh sin
cing tan s6 vGi sUc dién dOng day quan stato, tri sO: E, = 4,44fk, W, @, .
Nhung thuc té & dOng c0, roto quay véi toc dO n, tU trudng quay chi quay

d6i v@i roto tOc dd: n, = n, - n = s.n, nén sUc dién ddng cam Ung trong
pnjp

day quan réto khi quay c6 tan s6 f,69
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pn; psy
f2 — 60 — 60 =s.f (7.7)

Tri sO sUc dién dOng cdm Ung trong roto khi quay la:
E, =4,44f k a2 Wo @y, = 4,44 stk a2 Vo @, = S-E, (7.8)

Nhu vay: E,=s.E, (7.9)

Tuong tu dién khang tan ddy quan roto lic quay la:
X= 2L, = 2T f L, =s.x, (7.10)

Nhan xét: Khi quay dién khang tdn 16n gap s 1an so v6i khi dUng yén.
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Ty sO sUc dién dOng pha stato va roto:

Eq _ Wi qul
ke_ Ey WyKyq (7.11)

(7.11) goila hé s6 qui doi sUc dién dOng
Vi day quan roto khép kin (U, = 0), nén phuong trinh can bang dién lic
roto quay sé la:

0=-E) —I,(Ry +jxp5) =—s.Ep =1 (R + js.xp) (7.12)

Dong di€én day quan réto khi quay la:

_S.Ez _ _Ez

Rj +Jx3s R +jxpq ﬁ.Fsz )

(Bau ey
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I, = E2
Tri sO: 2 (7.14)
\/H&HZ +x§
s 0O
R, sX,
Y Y
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< A ~ \ 2 N

3. Phuong trinh can bang tu cua dong
cO khong dong bO

Khi lam viéc tU truOng quay trong may do dong thdi dong dién cla cd 2
day qudn sinh ra. Tuong tu' nhu MBA tU thong hau nhu khong d6i & ché do
khong tai, nén phuong trinh can bang tU cUa ddng co khong dong bo 6 thé
i@t I = I I
vietem, W, Kk aq 0 m W, Kk ol m,W, k @ 2 (15

m,, m, 1a hé sO pha cUa day quan stato va roto
P - 50D yq ‘

Chia cd 2 vé€ chom W, k,  ta dugc: il _1 — io (7.16)
k;
(m,, m, 1a hé s6 pha cUa ddy quan stato va réto)
, mywqk S | < s 2. A A
Voi k; = 171 ddl I =% 13 dong qui d6i vé stato theo hé s qui
] myw kK gq2 k
doi dong dién k..




Chuong 7 My ®iOn Kh«ng ®ang bé
§7- 6 SO dO thay thé dong co khong dong

Ciing nhu MBA dé€ tién nghién (gu su' lam viéc cUa dOng co khong

dong bo ta dung so do thay thé phit hop véi cac phuong trinh da 1ap.

V&i nhan xét: dOng co khong dong bo khi ding yén thi hoan toan nhu
MBA 3 pha. Vi vay nén bang cach nao dé ta chuyén dugc dOng cd khi né
dang quay vGi hé sO trugt s vé tinh trang dUng yén, nhung van ddm bdo
qud trinh ndng lUong trong dOng co khong thay d6i thi ta ¢ th€ dung ngay
két qud & so do thay thé MBA cho dOng cO.

Vi 3 pha cla dOng co doOi xUng nén ta chi can thanh 1ap so do thay thé

cho 1 pha. Tu (7.12) ta cé:




Chuong 7 My ®iOn Kh«ng ®ang bé
§7- 6 SO dO thay thé dong co khong dong
U, =0=-sE, - I,(R, +js.x!39va -E, =i2(%+jx2) (7.17)

Céc thoéng sO E,, x, 1a sUc dién ddng, dién khang tan roto lic khong
quay Ung vdi tan sO dong dién réto f.

Nhan (7.17) vGi k, nhan va chia v&i k; ta co:

-k Ez—kz E&k k +]X2k k H
1

Pat Ej =k E; =E; 1a sUrc dién dOng pha roto quy doi vé

stato. -, o Ry |
~Ey =1 > +jx)) (7.18)




Chuong 7 My ®iOn Kh«ng ®ang bé
§7- 6 SO dO thay thé dong co khong dong

I
k;

R, = R,.k .k =R, k 13 dién tr@ diy quan rdto quy dGi v€ stato.

7/

V6i I =—= ladong dién r()!ggly doi vé stato.
x, = x,.k .k =x, k la dién khéng ddy quan roto quy dGi vé stato

k = k_k 1ahé s6 quy doi cla tOng tré.
Ma -E; va -E% 1adién 4p roi trén tOng trd tU hoa.

—E; =-Ej = IRy, +j xen) (7.19)

Vay ta c6 hé phuong trinh cla dOng co khong dong bo

Uy =Io(Rep +ixm) +11(Ry +ixy) (7.20)



Chuong 7 My ®iOn Kh«ng ®ang bé
§7- 6 SO do thay thé dong co khong dong
R,=R,.k.k =R k la diénlgg day qudn roto quy doi ve stato.
x, = x,.k .k =x, k la dién khéng ddy quan roto quy dGi vé stato

k = k.k lahé sO quy doi cla tOng trd.
Ma -E; va - E2 1a dién 4p roi trén tOng trd tU hoa.

~Ey =-E) =Io(Re, + jxn) (7.19)
Vay ta c6 hé phuong trinh cla dOng co khong dong bo
Uy = Lo(Rey +jxem) + 11 (Ry +xq) (7.20)
0=i0(Rth+jxth)—i'ZHR—’2+jx'ZH (7.21)
[s O
I; =1y +1) (7.22)



Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 6 SO dO thay thé dOng co khong dOng
So do phu hop véi hé phuong trinh tb@(_)i 1a so do thay thé cUa dOng cd KPB.

X R X

Hinh 7-8

Vay ta c6 hé phuong trinh cla dOng co khong dong bo

Uy =Io(Rep +ixm) +11(Ry +ixy) (7.20)




Chuong 7 M,y ®iOn Kh«ng ®ang bé

§7- 6 SO dO thay thé dong co khong dong
1-s b@

. . R'Z 1 [}
Bien doi N R> +R; o (7.22)
& v ~a ol « A \ VR'Z
s dactrung cho cong suat dieén tuP , = m, I3 . (7.23)

R', ddc trung cho tOn hao dOng trong day quan roto:
P =m]?R, (7.24)

R' Sl ddac trung cho cong sudt co trén truc dOng co
S 1-s
P_ = mJI2 R, (7.25)

Nhu vay 0 trinh trang dOng co dUng yén, nang lugng tiéu tan trén dién

ird 1 . /e ~ « N \ . n N\ ~ ~
tr® tuestffg duong véi ning lugng dién tlr dugc bién thanh co ning trén

truc khi quay.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 6 SO dO thay thé dong co khong dong

N6i céch khac khi quay déng coldl@ dugc ni them dién ré tai
1-s fe s 27 A
R =R, —, sovai khi dung yen.

TU sO doO thay thé€ ta thdy mOi su thay d6i trén truc dOng co déu dan

dén su thay d6i dong roto va stato.




Chuong 7 M,y ®iOn Kh«ng ®ang bé

§7- 7. Mo men quay va dac tinh co cua dong
co khong dong bo
DPac tinh co 1a quan hé gilra toc d0 quay roto va md men dién tU trén
truc dOng co n = f(M).

O ché d6 dong cO M, déng vai trd mé men quay:

_ Pa
Mdt - 0)1 (7.26)
<A & oA S ) R’
P la cong suat di€n tu duQc tinh P , = 3 1'% s (m = 3) (7.27)
n n o 2 \ \ — (D
01 tan s6 goc cla tU truOng quay®s = > (7.28)

W tan sO goc cla dong dién stato

p sO doi cuc tLr.




Chuong 7 M,y ®iOn Kh«ng ®ang bé

§7- 7. M6 men quay va dac tinh co cua dOng
co khong dong bo
TU so do6 thay thé gan ding (bd qua nhanh tU hod) ta co:
I,= o
\/(R1 + R'Z)z +(X; + X, )? (729)
S

Thay I', vao (7.27) va (7.26) ta co:

M — BPUIZR'Z

; (7.30)
GSIR, +2)* +(X, +X, )]

Suy ra M = f(s) Ung v§i cac hé s6 trugt khac nhau ta v& dudc quan hé
n—n

M(s). Mu6n c6 dic tinh c0 thay 5= ta c6 quan hé n = f(M). Piém lam

viéc cla ddng co'la diém M = M.




Chuong 7 M,y ®iOn Kh«ng ®ang bé

§7- 7. M6 men quay va dac tinh co clla dOng
co khong dong bo

TU nhien

Hinh 7-9




Chuong 7 M,y ®iOn Kh«ng ®ang bé

§7- 7. M6 men quay va dac tinh co clla dOng
co khong dong bo

Pac di€m cla mé men quay clla ddng co

1) M6 men ty 1€ v@i binh phuong dién ap, nén né€u U thay dbi thi M thay
dGi rat nhiéu.
2) Mo men ¢6 tri sO cuc dai M___Ung vdi gid trj tdi han tUc 1a tai d6
dM _
ds
R',
R, +X;+X, X, +X),

0

[]

(7.31

Trong thuc té€ s, = 0,05 - 0,14
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§7- 7. M6 men quay va dac tinh co clla dOng
co khong dong bo
Thay s, vao (7.30) ta co:

M —_— 3pU12
max 2&) (Rl + Xl + sz ) (7.31)

Hinh 7-10
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§7- 7. M6 men quay va dac tinh co clla dOng

co khong dong bo
Nhan xét:
_ R,
1) St = X, +X, R, tdng - s, giam ~ n giam

2) M__ khéng phu thulc R, tUr d6 khi yéu cdu md men m& may 16n
ngUoi ta dua thém dién trd phu vao mach roto d€ cé:

M=M__ Ungv0is =1 (n=0).
Suy ra phuong trinh dac tinh cO lic m& may:

M = 3pU, R,
" WIR, +RY)” + (X, +X)]

7.33




Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 8. M@ may dong co khong dong bo 3 pha

m I. Cac yéu cau khi m& may

s II. M& may dOng co dién khong dong
bo 3 pha

= IT1. POng co di€n 10ng soc cé6 dac tinh
mG may tot




Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 8. M@ may dong co khong dong bo 3 pha

m I. Cac yéu cau khi m& may

s II. M& may dOng co dién khong dong
bo 3 pha

= IT1. POng co di€n 10ng soc cé6 dac tinh
mG may tot
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I. Cac yéu cau khi mé may
Trong thuc t€ khi mé mdy ta mong muOn:

+ Momen m3 may phdi dU 16n d€ duy tri thoi gian m3 mdy trong pham vi
cho phép (thdi gian m3 may ngan s€ nang cao nang suat, dac biét 1a d6i véi
cac hé truyén dong c6 yéu cau cao vé khéi dOng, ddo chi€u va ham dién
nhiéu). Nhung n€u mdémen m& mdy qué 16n s€ sinh ra luc dOng manh gay
nén cac hién tuong rung, giat khi khdi dOng c6 th€ pha hong két cau co khi.

+ Dong dién m& may khong dugc 16n quaé tri sO cho phép, dong dién 16n
sé gay hién tuong sut dién ap 1udi nguy hi€m cho cac thiét bi khac.Do6i voi
dOng co dién khong dong bd 3 pha. Khi m& mdy, ban dau dOng co chua

quay nén hé sO trugt s =1.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
I. Cac yéu cau khi mé may

Dong di€n pha khi m3 may:
TR R H(X, + XY

I =5+7), (7.34)

Ta thdy dong dién khi m& may 16n hon nhiéu so v&i dong dién dinh mUc.
Do vay, ta can phai cé cac bién phap m3 mady thich hgp d€ han ché dong
dién khi m& may nhung van gilt dugc mémen md3 may du 16n.

* Vi cac dOng cO c6 cong sudt nho, ta c6 thé md mdy truc ti€p bang
cach déng truc ti€p dOng co vao 1udi dién.
Nhuoc di€m cla phuong phap nay 1a dong dién md& may 16n c6 thé lam sut
dién 4p 1udi, n€u quén tinh cla may 16n, thoi gian m& mdy 1au thi cac thiét

bi bao vé sé tac dOng. Do d6 ta phai c6 bién phdp mS may.




Chuong 7 My ®iOn Kh«ng ®ang be
II. M@ may dOng co dién khong dong

bo 3 pha

1. M@ may dOng co dién khong dong b réto day quan®

* Gidi thiéu so do:
DPé han ché dong dién khi m& mdy (I_) ta dua
thém 2 cap dién trd phu (R,) vao mach roto. bé

momen khoi dOng la cuc dai thi d6 truot téi han s,

= 1: R, +R
1 Sy =—2 —mm =] (7.35)
X, X,

L1
) 1
R, | |
TII“II
R,

| —

1K



Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. MO may dOng co dién khong dong
bo 3 pha
1. M@ may dOng co dién khong dong b réto day quan
TU d6 xéc dinh cac R, can thiét.
Dong dién m@& may khi c6 dién trd phy 1:

U,

| =
J@R, +R, +R})? +(X, + X))

(7.36)

fmm

Két ludn: nh0 ¢6 R, ma mémen m@ mdy tdng va dong di€én m@ may gidm.

D6 1a vu di€m 16n cla dOng co roto day quan.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. MO may dOng co dién khong dong
bo 3 pha
1. M@ may dOng co dién khong dong b réto day quan

Pac tinh m& may nhu hinh 7-12:
n

Mo




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. MO may dOng co dién khong dong
bo 3 pha
1. MG may dOng co dién khong dong bO réto day quan
* Nguyén Ii hoat déng:
Khi m& mdy cac ti€p diém cla cong tac to 1K, 2K déu m4. BoOng co
dudgc khdi dOng vai toan b0 dién trd phu R, = R, + R. BOng c0 m4& may
véi mémen m& may M__ = M, va bat dau ting tOc theo doan ab trén dudng

dac tinh th( nhat, tOc d6 bat dau ting va momen gidm dan.
Khi ting tOc dén b ma khong cat dién trd phu ra thi d0ng cO van tang tOc

theo duOng dac tinh th(r nhat va tién téi lam viéc 6n dinh & B vdi tbc do

thap hon toc d6 dinh mUc.




Chuong 7 M,y ®iOn Kh«ng ®ang bé

II. M@ may dOng co dién khong dong bo 3
pha

DPé d0ng co 1am viéc & tOc dO dinh mUc, khi dén di€ém b thuc hién khéng

ché d€ 1K déng lai, ngan mach cap dién trd phu th( nhat R, dOng coO

0
chuyén di€m lam viéc tU b sang c trén dudng dac tinh th(r 2 tuong Ung véi
dién trd phy R,. Liic nay mémen dOng c0 ting tUr M, 1én M, nén tOc d0 dOng
cO ti€p tuc tang tOc theo doan cd trén duOng ddc tinh co th( 2 va mdomen dOng
cO gidm dan. Tai d, thuc hién viéc khOng ché dong ti€p diém 2K d€ loai
dién trd phu R, ra khoi mach. Lic nay toan b0 dién trd phu da dugc loai
khéi mach réto, diém lam viéc chuyén tU d sang e, dOng cO ting tOc theo

duong dac tinh cO tU nhién va ti€n dén 1am viéc On dinh & diém A trén duong

ﬁc tinh co tU nhién. Qua trinh khoi Mthﬁc.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. MO may dOng co dién khong dong
bo 3 pha

2. M@ may dong co dién khong dong bo réto 10ng soc

C6 nhi€u phuong phap dé€ mé may dOng co dién khong dOng bO roto 10ng
s0G: M@ mdy truc tiép.

+ M3 may bang gidm dién 4ap ta c6 3 phuong phap: MG may qua cudn
khang; bién 4p tU ngau va m& mdy bang dGi ndi Y -A.

a, MO mdy truc ti€p

Pay 1a phuong phap don gidn nhat, déng truc ti€p dOng cO vao dién ap

7/

1UOi.




Chuong 7 My ®10n Kh«ng ®ang beé
2 ’ N o N A ~
II. MO may dong cO dién khong dong
bO 3 pha
Nhugc diém cla phuong phap nay 1a dong dién mé may 16n c6 thé lam sut
dién ap ludi, n€u quan tinh cla may 16n, thdi gian m& may 14u thi cac thiét bi
bdo vé sé tac dOng. Vi vay phuong phap nay dugc dung khi céng sudt mang
dién 16n hon cong suat dOng co rat nhiéu .
b, MJ mdy bang giam dién dp dat vao dOng co

* M@ may dOng co bang dién khang phu X, mac n6i ti€p vao mach stato.

+ SO d6 nguyén li nhu hinh 7-13:




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. M@ may dOng co dién khong dong
bo 3 pha

+ Nguyén li hoat dOng:

Khi khdi dong mé cau dao CD1, déng Lt /D2
cau dao CD2; dOng co dugc khéi dOng cc D D D § CK
qua dién khang X, dé han ché dong khéi :

dOnghi dOng co di quay dén t6c dd 6n dinh
thi déng c8u dao CD1 dé loai dién khangphy @
XK ra. BOng co chuyén dén lam viéc & toc Hinh 7-13

d0 dinh mUc va qud trinh m& méy két thic.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. M@ may dOng co dién khong dong
bo 3 pha

& & &

+ Nguyén li hoat dOng:

CD1 ¢ 4L o/ o/ J J

NhG c6 dién ap roi trén X, ma dién ap A

e 6o vt dong e aom g <D [ [ .
dat truc tiep vao dOng cO giam di k lan,
dong di€én gidm di k 1lan nhung nhugc

di€m 1a mémen gidm di k2 1an.

: Hinh 7-13




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. MG may dong co dién khong dOng
bo 3 pha

* M& mdy bang bién dp tw ngau:

+ Sg d6 nhu hinh 7-14

+ Nguyén 1i hoat dOng:

Khi m& mdy, ta di€u chinh con trugt dé dién ap

dat vao dOng co 1a nho, sau d6 ting dan gi4 tri dién @
ap dén gia tri dinh mUc. Hinh 7-14

Ta thdy nhO m3 may qua bi€n &p tU ngau ma ta c6 cac thong sO sau:




Chuong 7 M,y ®iOn Kh«ng ®ang bé

II. MO may dOng co dién khong dong
bo 3 pha

* M& mdy bang bién dp tuw ngau:

GOi k 1a hé s6 mdy bién &p tU ngau; U, 1a dién &p 1udi dién; z_1a tOng ord
dong co lic mO may. Khidétaco: U, =U,/k;I, =U, /z =U, /kz
Suyra I, =1, /k=U,/k%_ (dongludi dié€n khi s& dung BA tu ngau)

Con khi m& may tryc ti€p thi [, = U, / z_suy ra dong 1uGi dién gidm k2 1an

(uu di€m hon cudn khang), trong khi dién dp gidm k 1an va mo6 men ciing

gidm k? 1an.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. M@ may dOng co dlen khong dong

bo 3 pha L X

* M6 mdy bang d6i néi Y -A: B | o Y
+ S0 d6 ndi day nhu hinh 7-15: il
+ Nguyén 1i hoat dOng: A ﬂ Y

Hinh 7-15
Phuong phap nay chi dung dugc v&i dong co khi 1lam viéc binh thuOng
day quan stato n0i tam giac: U, = U,
Khi m& may ddy quan stato dOng cd dudc nodi sao d€ dién &p mOi pha

gié}@

lan:
1] (B chuo [




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II. M@ may dOng co dién khong dong
bo 3 pha
* M& mdy bang d6inbi Y -A:
vde-uas V3 o

Sau khi m& may day quan dOng cd lai duodc chuy€n sang n0i tam gidc dé€
lam viéc binh thuOng.

Dong di€én day khi n0i sao va tam giac dugc xac dinh:

1, =V31 =U/z va I, =1 =U/V3z (7.38)

d
Qua day ta thdy viéc m3 may bang dGi noi Y-A dong dién day s€ gidm di

3 1an, dién ap gié@i lan, nhung mémen ciing gidm di 3 1an.




Chuong 7 M,y ®iOn Kh«ng ®ang bé

II. MO may dOng co dién khong dong

bo 3 pha

* K&t luan chung:

Viéc 4p dung cac phuong phap mé mdy & trén thuc chat 1a 1am gidm dién
ap dat vao day quan stato dOng co muc dich 1a han ché dong dién khadi dOng
khi m& may.

Nhugc di€m: Mémen m& mdy s€ gidm di rat nhi€u vi vay cac phuong phap
md mdy thuong duoc ap dung cho truOng hop khong yéu cau mémen mé may
16np& khic phuc dugc nhugc di€m trén ngudi ta thudng ché tao loai dOng

co dién khong dong bO roto 16ng séc kép va roto 16ng séc ranh sau d€ nang

cao chat lugng dac tinh khi m& may.




Chuong 7 My ®10n Kh«ng ®ang beé
I11. POng cO dién long soc co dac tinh
2 ’ ~
moO may tot

POng co dién 10ng séc c6 uu di€m la cdu tao va s dung don gidn, cb
dac tinh lam viéc t6t, nhung ddc tinh m& may khong bang dbng co day
quan. D€ cai tién ddc tinh m3 may dOng cO 16ng séc, ngudi ta ché tao loai
dOng co 10ng séc ranh sdu hodc hai 16ng séc, chiing c6 dac tinh mG may
tutinB@ng @ dién 16ng séc rdnh sdu

Loai dOng c0 nay, ranh roto hep va sau (chiéu sdu bang 10 + 12 1an chiéu

rOng ranh), vé trén hinh 7-16 .




Chuong 7 M,y ®iOn Kh«ng ®ang bé

II1. POng co dién 10ng soc cé dac tinh
mG may tot

g
A AR
1. POng co dién 16ng séc rdnh sdu VA
"-“I.'Il ! '/’;f B :'I"jll
. 3 A N ~ A NP WAL !
Loai dOng cO nay, ranh roto hep va sau Wt
A
N ~ 3 A RN A 111'--,"1 : ”J';';
(chieu sau bang 10 + 12 lan chi€u rOng Nl
ranh), vé trén hinh 7-16 . . .
% Hinh 7-16 Hinh 7-17

Khi c6 dong dién cdm Ung trong thanh dan réto, tU thong tan réto phan bo
nhu trén hinh 7-16 .TU thong tdn mac vong vdi doan dudi thanh dan nhiéu

hon doan trén. Khi m& mdy, roto chua quay, dong dién réto c6 tan sO bang
tan sO dong dién stato f.




Chuong 7 My ®10n Kh«ng ®ang beé
I11. POng cO dién long soc co dac tinh
2 ’ ~

moO may tot

1. POng co dién 16ng séc rdanh sdu

Dién khang tan roto sé 16n hon dién trd va c6 tdc dung quyét dinh dén

dong dién roto. Liuc m& may dién khang tan phia dudi 16n, dong dién tap
trung phia trén thanh dan gan miéng ranh. Do su phan b6 dong
dién tap trung nhi€u G phia miéng ranh®, ti€t dién dan dién cUa thanh coi
nhu bj nho di, dién trd réto R, tang 1én sé€ lam tdng mémen m4 mdy. Khi mG

mdy xong, tan sO dong di€n roto nho, tdc dung trén bi yéu di, dién tré réto

gidm xuOng nhu binh thuGng.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II1. POng co dién 10ng soc c6 dac tinh
mG may tot
2. Péng co dién 16ng séc kép

R6to clla dOng ¢ co hai 16ng séc (hinh 7-17), cac thanh dan cUa 16ng séc
ngodi (con goi 1a 10ng séc m& mdy) co ti€t di€n nhd va dién tré suat 16n.
LOng séc trong c6 ti€t dién 16n dién trd nho.

Nhu & trén, khi m& may dong dién tap trung & 10ng séc ngoai c6 dién trd
R, 16n, mémen m@ mdy 16n. Khi 1am viéc binh thuOng, dong dién lai phan
bd déu & ca hai 10ng séc, dién tré R, nhd xulng.

DPOng co dién ranh sau va 16ng séc kép c6 dac tinh m& may tot, nhung vi tU

thong tan 16n, nén cos ¢ thap hon dOng co 10ng séc thong thuong.
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§7- 9. POng co dién khong dong bO mot pha

#1. Cau tao
= 2. Nguyén ly lam viéc

= 3. MG may
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Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha

1. Cau tao

> |

+ Stato chi c6 mOt ddy quan noi

AY
7/
/, \\ _B>

vGi ludi dién xoay chiéu mOt pha. pERY \ /
+ Roto thuong 1a 10ng s6c (hinh 7-18).

A Hinh 7-18

+ Roto thudng 1a 16ng séc (hinh 7-18).
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§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc

Khi cho dong di€én xoay chi€éu chay vao day quan stato, dong dién moOt
pha khoéng tao ra tU trOng quay ma tao ra tU trudng c6 phuong khong doi
trong khong gian con chi€u va tri sO thay dGi theo su bién thién cUa dong

dién. TU truOng ndy goi la tu trudng dap mach.

Vi khong phai 1a tU truOng quay, nén khi cho dong dién mot pha vao day
quan stato, dOng co khong tu quay dudgc. D€ cho dOng cO dién lam viéc
duagc, trudc hét ta phai quay roto clla ddng co dién theo moOt chi€u nao do,

roto s€ tiép tuc quay theo chi€u dy va dOng co lam viéc.




Chuong 7 My ®10n Kh«ng ®ang beé
§7- 9. Pong co dieén khong dOng bO moOt pha
2. Nguyen ly lam viec
D€ gidi thich rd hién tuong xdy ra trong dOng cO dién mOt pha ta phan
tich tU truOng dap mach thanh hai tUr truGng quay, quay nguoc chiéu nhau
cung tOc dO quay r161 va bién d0 bang moOt nlra tUr truGng dap mach.
of

— . B
N =—— va Bpyaxi Bmaxm = r;ax 7.39

trong do tU triOng quay By c6 chiéu quay tring vdi chi€u quay roto, duoc

g0i 1a tUr truOng quay thudn, con tU trudng qBy  c6 chi€u quay ngugc
chi€u quay roto goi 1a tU trudng quay ngudc. Trén hiBh 7-18b,  1a tUr

truong daPmacB,con  va  quay vdi van tOc n, va bao gi0 ta cling c6:
B= BI + BII 7.40
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§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc
GOi n 1a tOc d0 rdto, hé sb trugt s, d6i vGi tU trudng quay thuan 1a:

_np=n_

sy = =s 7.41

n
Hé s6 trugt s, Ung vdi tU truGng quay ngUugc:

ny+n_n;+ny(1-sy)

SIT = =2-sy=2-s 7.42
n lll

Do do6 ta c6 bang sau vé quan hé gilra cac hé sO truot:
0 1 2

S=5

II
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§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc
Trén hinh 7-19 v& mdémen quay M, do tU truOng thuan sinh ra ¢ tri sO
duong va M, do tU truOng ngugc gy ra c6 tri sO &m. Momen quay cUa

dOng co la tOng dai sO momen M,va M, : M =M, - M,
..M

Hinh 7-19




Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc
TU dudng ddc tinh momen, chiing ta thdy rang lic mG may: s =s, =s, =
1; M, = M, va mémen m& mdy M_. = 0, d0ng cO dién khong ty' m& may
le(ﬁ'ﬁ:mg néu ta tic dOng lam cho dOng cO quayN, hé sO truot s < 1, lic dé
dOng cO c6 moémen M, sé€ ti€p tuc quay. Vi thé ta phai c6 bién phip mb

mdy, nghia 1a phdi tao ra ddng c0 mOt pha mémen m4 mdy. Ta thuOng dung

cac phuong phap ddy quan phu, vong ngan mach & cuc tU.




Chuong 7 My ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha
3. MO may
Néu khong c6 cdu tao gi thém thi dOng co mOt pha khong thé tu m3 may

duoc ma phdi nho luc ddy ban dau. D€ dOng cO tU m3 may, ngUuoi ta dung

cac bién phap mO mdy sau: T I

a, Dung ddy quan phu mo mdy ( K

Thé hién trén hinh 7.20

b, POng co’ dién mét pha cé

(OO0
o e
S @
) @,
] o)
9 d
o) o
Q e
.. ®)
Qoo

Hinh 7.20 Hinh 7.21

vong ngan mach o cuc tir

Thé hién trén hinh 7.21
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