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‘ Chuong 22
DAl CUONG VE MAY DIEN DDNG BO

May dién dbng bo dudge sd dung réng rai trong cong nghiép.
Pham vi s dung chinh ]a bién d8i co niang thanh dién nang,
nghia 12 lam may phdt dién. Dién nang ba pha chi y&u dung
trong nén kinh t€ qudc dan va trong dai s6ng dude san xudt ti
cac mdy phét dién quay bang tuabin hoi hoae khi hoac nude.

May dién déng bd con dude diung lam doéng cd, dac biét trong
cdc thigt bi 1on, vi khdc vdi cac dong co khdong ddng bo, ching cd
kha nang phdt ra cong sudt phan khang.

Thoéng thudng cdic may dong bd dude tinh toan sao cho ching
co thé phat ra cong suft phin khdng gin bing cong sudt tac
dung. Trong m6t s6 trudng hop, viée dat cac may ddng b 6 gan
cdc trung tam cdng nghiép lon dé€ chi phat ra céng sudt phan
khdng &4 b hé s6 cong suidt cosp cho ludi dién la hap ly. Nhitng
mdy nhu vay duge goi 13 may bu ddng bo.

Céc dong co dbng bo codng sudt nhod (dac biét 1a cdc dong co
kich tiz bAng nam ch4m vinh cttu) cing duge dung rdt réng rai
trong cdc trang bi tu ddng va digu khign.

22.1. PHAN LOAI VA KET CAU CUA MAY DIEN DONG B0

22.1.1. Phan loai

Theo két cdu cd thé chia mdy dién dong bo thanh hai loai: May
ddng bd cuc &n thich hop véi téc 46 quay cao (s6 cuc 2p = 2) va
may dang b cue 1bi thich hgp khi tdc d6 quay thdp (2p = 4).

Theo chitc nang, c¢d th€ chia may dién dbng bé thanh cac loai
chu yéu sau:



a. Mdy phat dién doéng bd. May phat digén dbng bo thuong
duoc kéo bdi tuabin hai hoae tuabin nuédc va duge goi 14 may
phat tuabin hoi hodc may phdt tuabin nude. M4y phat tuabin hoi
cd téc do quay cao, do do duge ché€ tao theo ki€u cuc 4n va cd
truc may dat ndm ngang. M4y phat dién tuabin nuéc thudng cd
tdc dd quay thdp nén cd két cdu theo kigu cuc 16i vA ndi chung
truc may duge dat thing ding. Trong trudng hgp mdy phdt dién
c6 cong sudt nhé va cin di déng thi thuong dang diézen lam
déng co s cdp va duge goi 1a may phat dién diézen, M4y phat
dign digzen thudng cd cdu tao cuc 1bi.

b. DOng co dién dong bo. Dong co dien dbng b thudng
dudc ché tac theo kigu cuc i6i va duge st dung d€ kdo cde tai
khéng d6i héi phai thay déi tée do, vdi cdng sudt chu ydu ti
200 kW trd lén.

c. Mday b dong bo. Mdy bu ddng bo chd y&u dung d€ cai
thién hé s6 cong suft cosy cla ludi dién.

Ngoai cic loai trén cdn cd cac may digén ddng bo dac biét nhu
may bién d8i mot phan dng, may dong bo tan s cao,... va cdc
" may ddng bd coéng sudt nhod ding trong tuy dong, nhu déng ca
ddng bé nam cham vinh cltu, dong co ddong bd phan khang, dong
co ddng bo tir tré, dong co bude, ...

22.1.2. Két céu

D& théy 6 dac di€m vé két cidu cla may dién dbng bd, ta sé
xét rigng ré két cdu cta may cuc dn vA cla may cyc 1ol

a. Két cfu cha méy dong bd cuc En. Roto cua may déng
bé cyc &n lam bang thép hop kim chit lugng cao, duge rén thanh
kh&i hinh try, sau dd gia cong va phay ranh dé dat day quédn
kich tii. Phin khdng phay rdnh cda réto hinh thanh mét cyc tit.
Mat cit ngang truc 16i thép réto nhu trén hinh 22-1.

Cdc may dién ddng bd hién dai cdc &n thudng duge ché tao
v8i s6 cyc 2p = 2, tc do quay cua réto ta 3000 vg/ph va dé
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Hinh 22-1, Mit cdt ngang
tryc 161 thép rdto

han ché& luc ly tam, trong pham vi an
toan d6i véi thép hgp kim ché tao
thanh 16i thép roto, dudng kinh D cua
roto khong duge vugt qua 1,1 + 1,16 m.
Dé tang cong sudt may, chi c6 thé tang
chigu dai | cda v6to. Chidu dai t&i da
clia réto vao khoang 6,5 m.

Diy qudn kich ti dat trong ranh
roto duge ché tao tit day dong trin tiét
dién chit nhat quén theo chitu mdng
thanh cdc b6i day dong tam. Cac vong
day cua bdi diy nay duge cAch dién véi

nhau bidng mot 1dp mica mong, D& c6 dinh va ép chat ddy quén
kich tit trong rdnh, miéng rdnh duge ném kin béi cdc thanh ném
bang thép khong tit tinh. Phan diu ndi (ndm ngodi ranh) cua day
quidn kich tit duge dai chat bing cdc 6ng tru thep khéng tit tinh

(hinh 22-2).

Hai dhu cia day quédn kich tif di lubn trong truc va néi voi hai
vanh trugt dat & dau truc thong qua hai chdi dién dé né&i vai

dong kich tu mot chidu.

May kich tu nay thugng duge néi truc v6i truc may ddng bo
hoac cd truc chung vdi may ddng bo.

Stato cta may déng bd cuc &n bao

gom 13i thép, trong cd dat day qudn ba
pha va than mdy, ndp may. L&i thép
stato duge ép bdng cac la tén silic day
0,5 mm, hai mat cd phd sgn cdch dién.
Doc chidu dai 161 thép stato cit cdch
khoadng 3 + 6 ¢m lai cd mdt ranh
thong gid ngang truc, rong 10 mm. Lai
thép stato duge dat ¢d dinh trong than
may. Trong cac may dbng bd cOng snit

Hinh 22-2. C8 dinh phin diu
néi cua ddy quan kich td
1 varh dai 2 16 thép réto
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trung binh va 1dn, than mdy duge ché tao theo k&t cfiu khung
thép, mat ngoai boc bang cdc tdm thép dat day. Than may phai
thigt k&€ va ché& tac d€ sao cho trong nd hinh thanh hé théng
dudng thoéng gid lam lanh may dién. Nip may ciing dugc ch€ tao
tit thép t&m hosc tit gang dic. O cdc may dong bd cong suét
trung binh va 16n, § truc khong dat & ndp mdy ma & gid do 8
truc dit cd dinh trén bé may. '

K&t cfu clia may phdt déng bd cuec 4n trinh bay trén hinh
22.3.

b. Két ciu cia mdy dong hd cuc 16i. Mdy dong bo cuc lbi
thuding cd téc do quay thdp, vi vy khac vdi mdy dong bo cuc 4n,
dudng kinh réto D clia nd ¢d thé lon tdi 15 m trong khi chigu dai
1 lai nhé véi t§ 16 VD = 0,15 +0,2.

Rdto ctia may dién dbng bd cyc 16i cong sudt nhd va trung
binh cd 18i thép duge ché tac bang thép duc va gia cong thanh
khdi lang tru hodc khéi hinh tru (bdnh xe) trén mat cd dat cdc
cuc tit. O cdc mdy 16n, 16i thép dd duge hinh thanh bdi cdc t&m
thép day 1 + 6 mm, dudc d4p hoac dic dinh hinh san dé€ ghép
thanh cdc khéi lang tru va 16i thép nay thudng khong truc tiép
long vao truc may ma duge dat trén gia d8 cha roto. Gia nay
Iong vao truec may. Cuc tit dat trén 16i thép roto duge ghép bing

Hinh z2-4. Cyc ti cua méy ding bd cyc IBi
1 14 thép cuc tl; 2 day qun kich’ thich;
3. dubi hinh T; 4. n@m; 5. 16l thép réto



nhitng 14 thép day 1 + 1,5 mm (hinh 22-4).
Viec ¢6 dinh cuc tir trén 161 thép duge thuc hién nhd dusi hinh
T hoac bing cdc buléng xuysn qua mat cuc va vit chat vao [ai

thép réto.

Day quéin kich tit duge ché tao tir
diy dbng tran tigt dién chi nhat
quidn udn theo chidu mong thanh
ting cudn day. Cdach dién giwa cdc
vong day 14 cac ldp mica hoac
amiing. Cac cudn day sau khi da gia
cong dude long vao cdc than cyc.

Day quén can (trudng hop may
phat déng bd) hoac dAy quan mé
Hinh 22-5. Ddy quin can may (trudng hgp déng co dong bo)
(d8y gqudn md méy) cua duge dat trén cdc dau cuc. Cac day

may dign dong bo qudn nay gidng nhu day qu#n kifu

long sde cia mdy dién khong dong

bé, nghia 1a lam bang cdc thanh déng dat vao rdnh cac dau cyc
va duge ndi hai dau bdi hai vong ngdn mach (hinh 22-5).

D4y qudan md may chi khdc day quin cAn & chd dién trd cic
thanh ddn cia nd lon hon.

Stato cda mdy dong b cue 16i ¢d cdu tao tuong ty nhu cha
may dong bd cuc dn.

Truc cia may dong bd cuc 15i cd thé dat nam ngang nhu § cde
ddng co ddong bd, mdy ba déng bs, may phat dién diézen hodc
mdy phdt tuabin nudc céng suit nhoé va tdc d¢ quay tuong doi lan
(khoang trén 200 vgjph). O trudng hap may phat tuabin nudc,
tuabin nudc cong sudt idn, toc do cham, truc cla may duge dat
thang ding. Khi truc may d4t thdng ddng, § truc dd rdt quan
trong. N&u 4§ truc d& dat ¢ diu trén cda (rye thi may thudce ki€u
treo, can nédu dat & dhu dudi eda truc thi may thudc kidu da
{hinh 22.6).
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O may phat tuabin nudc kigu treo, xa d3 trén tva vaoc than
may. do ddé tuong d4i dai va phai rdt khoe vi né chiu toan b
trong lugng cba roto may phat, roto tuabin nude va xung luc cla
nudc di vao tuabin. Nhu vay kich thudc xa d& trén rdt 1dn t6n
nhigu sat thép, ddng thoi ban thin may clng cac 16n do dd tAng

Hinh 22-8. $¢ dd k&t cau cua may dién déng H6 truc ding
a kiu treo; b. kiu du.
1 dto: 2. 8 truc dd 3. 6 truc dinh hudng: 4. xa dd trén;
5 xa dd dudi 6 ndi tryc; 7. tuabin B ndn may

them chi phi xAy dung budng dat may. O may phat tudcbin nudc
kigu dii, 0 truc d& tua trén xa duci. Xa d@ duoi duge ¢ dinh trén
nén cla gian mdy, do dé ngin hon va & mét s6 may, 8 truc d3
duge dat ngay trén ndp cia tuabin nude. Trong cA hai trudng hgp
déu giam duge vat liéu ché€ tao (co thé tdi vai tram tdn d6i vai
cdc may 1on) va khién cho ban than mdy-va hudng dat may déun
thap hon.

Trén cung truc voi may phat tuabin thuong ¢6 dat thém cac
may phu - mdy kich thich, d&8 cung cdp dong dién mot chidu cho
cyc tlf cda miy phat dong bé va mdy phst didu chinh d& lam
ngudn cung cip dién cho bd didu chinh ty dong cha tuabin.



Hinh 22.7. Mdy phat dbng b6 tuabin mdi kifu du
1. b3 1am lanh khéng khi; 2. 18 ra cda khdng khi néng, 3. che; 4. varh trugt
5. may phét didu chinh; 6. may kich thich phy; 7. mdy kith thich; 8 & dinh
huéng trén; 9. méng diu cda § dinh hudng; 10. x4 trén; 1. bd lam lanh diy;
12, quat gié; 13. day quén stato; 14. vd stato; i5. fa réto; 16. vanh rbto;
17. ¢y t0; 18, 1Gi thép stato; 19. dng 16t rdto; 20, dia & chin: 21 méng .diu
cua & chin; 22 phanh; 23. vanh chén; 24. 1é quat ¢8 dinh cta 8 chin;
25, tam méng; 26 & dinh hudng dudi; 27. tryc; 28 xa dudi.
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Ké&t cdu ctia mAy phdt ddng bd tuabin nuédc trinh bay trén binh
hinh 22-7. Hinh 22-8 trinh bay két cdu cia cac mdy ddng bd cuc
Ibi cong sudt trung binh va nhé.

Hinh 22.8. May phat dbng bd cuc 15 cbng sudt trung binh va nhd

22.2. CAC TRI SO DINH MUC CUA MAY DIEN DONG BO

Cong suft od ich nghia 14 cong sudt dau ra cta mdy tinh todn
theo cde didu kién phdt nong va lam viée lan dai ma khong bi hu
iléng duge goi la cong suat dinh mic cda may.

Céac dai ludgng cd lién quan bigu thi cho ché do lam viée dd
cliing duge goi la cdc lugng dinh muc va déu duoe ghi trén nhan
may.

Ndi chung trén nhan cta may dién déng bo cd ghi cdc sd lidu
sau day: 1. Ki€u may; 2. 86 pha; 3. Tan s6 {Hz): 4. Cong suét
dinh mic (AW hay kVA); 5 Dien ap day (V); 6. So 45 ndi cdc pha
cta phan tinh; 7. Cac dong dién stato va roto (A); 8. Hé s6 cong
sudt; D. Toc d¢ quay (vg/ph); 10. Cdp cach dién cta diy quén
stato va roto. :
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Ngoai ra trén nhan may cdon ghi tén nha may ché tao, nam
ché tao.

Cau hdi

1. Vi sao 161 thép réto cia may dién dbng bd cd thé ché tao
duge bing khdi thép rén hodc bang cdc 1a thép day ma khong can
phai ding dén ton silic nhu & 16i thép stato? '

2. Thd vé cach ndi cdc cudn day cla cde cuc tir trong may
déng b6 cuc An va cuc 18
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Chuong 23
TU TRUONG TRONG MAY DIEN DONG BO

23.1. DAl CUONG

T trudng trong mdy dién dong bo 14 do déng dién trong cédc
diy qudn stato vi roto sinh ra. Khi may dién lam viéc khong tai,
trong diy quin xoay chidu J stato khong cd dong dién (I = 0) ti
trudng trong mdy dién chi do dong dién mot chidu i chay trong
day quén kich thich dat trén céc cyc tit sink ra. Néu roto quay,
tit trudng cda cdc cyc ti nay quét cac déy quén cla stato va cdm
ing trong cdc day quin nay s.d.d. khong tai E cia may dién. Khi
mdy lam viéc ¢ tai (I # 0), thl ngoai tit trudng cta cuc tit cdn
cd ti trudsng do ddong dién tai I sinh ra. Néu 12 mAay ba pha thi ti
trudng do dong dién tai ba pha chay trong day quén ba pha sinh
ra la tit trudng quay. Tir trudng quay ndy cd th€ phan tich thanh
t¥ trudng co badn va cdc ti trudng bac cao cd chidu gquay va toe
d¢ quay khédc nhau. Trong s§ cfc tif trudng nay, tit trudng cd ban
13 quan trong nhit vi ¢6 t8c dé va chit¢u quay giSng nhd cde tit
trudng cuc tir. Tac dung coa ndé véi tif trudng cuc ti goi 12 phan
Ung phin tdng. Phan dng phin dng trong may dién ddng bd cd
anh hudng rdt nhidu dén t¥ trudng cda cuec tif vA mic d6 4nh
hudng do phu thudc vao tinh chédt cia tai eing nhu cfu tao cyc
fin hoac cuc 1di clia may. K&t qud 12 khi mdy lam viéc cS tai, doc
khe hd tdn tai mot ti trudng thong nhat. Chinh tit trutng d6 s&
sinh ra s.d.d. lic cd tdi & cdc diy quén cla stato.

Tuy nhién trong trutrng hgp mach tit cia may khong béo hbda,
lic phan tich ta ed thE xét ridng ré ti trudng cla cue tit, tir
trudng cha phAn @ng va cédc s.d.d. do céic tii trudng d¢ sinh ra,
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sau d6 diing nguyén ly x6p chéng dé€ cd tit trudng téng 6 khe hd,
s.d.d. cta diay qudn phan dng khi may lam viéc ¢d tai.

Trong chuong nay ta sé nghién cdu riéng ré cac tit trudng ndi
trén va cac tham sd tuong dng vdi cac tif trudng dé. Vi ¢ may
dién dong bg, tit trudng cta cyc til 14 do dong dién mot chidu
sinh ra, cdn tif truong phin dng lIa do dong dién xoay chi®u sinh
ra, nén d€ danh gia phan dng ctia phin ding ta ciing néu 1én cach
qui ddi tit trudng cia day quén xoay chidu v& tif trudng cua cyc
tir hodc nguge lai.

23.2. TU TRUONG CUA DAY QUAN KiCH THICH
(CUA CUC TU)

D4y quin kich thich cta may dién dong bo cyc 4n va cha may
dién ddng bd cuc 10i cd cdu tac khde nhau nén tu trudng do
chiing sinh ra cd dang khdc nhau, vi vy dudi day ta chia thanh
hai trudng hgp dé xét riéng bist.

23.2.1. D&i voi may dién cuc 15i

"Ta hay xét mdét mdy dién dong bo cd p ddi cuc. Néu goi w, la
s6 cdc vong day quédn trén cdc cyc tif va i - dong dién kich
thich,thi s.t.d. cia mot cuc tit la;

w. i
F = 1 (23-1)
2p

Tit théong do s.t.d. dd sinh ra trong trudng hgp p = 2 duge
" trinh bay trén hinh 23-1, trong do ®, - tit thong chinh di qua
khe hd & va mdc véng vai day quén stato; &, - tit thong tdn clia
cde til.

ul

Sy phan b6 cia cdc dudng t¥ lve d mit cue dude trinh bay
trén hinh 23-2a. Do khe hd gita mat cuc va phin dng khong
déu: nhé 0 gitta cuc va 16n & mom cuc, nén mat d§ ti thong ¢
gida mat cyc 16n hon & moéom cye. Dung phuong phap chia tu
thémg ¢ khe hd thanh cdc don vi dng tir, cd th€ ching minh rang,
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tit cdm B, ¢ tirng diém
doc mat cuc ty 1& nghich
v6i chidu dai khe hé 8 &
diédm do va vé duge
tuong d6i chinh xde
dudng bifu dién cha B,
doc theo bufc cuc v nhu
trén hinh 23-2b. Do
nhitng khé khan va gia
cbng d6 cong cda mat
cuc, nén khéng thé tao
duge su phan bs cua tir
cam B, theo hinh sin,
nhung dutng phan bg ti
cAm khong sin dd co thé
phan tich thanh sdng co
ban va sdng béc cao.

I/ PG TP /T L. TPl P

a) o] heoz

Hinh 23-2. TU trudng do oy quén kich thich
S khe hd cia miy dign dbng bs cyc 15i

Hinh 23-1. TU trddng ciéa diy quén
kich thich cia may dién dbng bd

Trong may ddng bo,
sdng co bén la chu yéu
va s& tao nén céc s.d.d.
cd tén 88 co ban & day
quin stato, cén céc tit
trudng bac cao cla cuc
tit thuding rat nhd, hon
nita s.d.d. do ching sinh
ra cdn bi gidm di n&u
chon thich dang buéde
ngln y va s8 ranh cda
mét pha d mot cuc g cia
day quén stato.

Su khdc nhau gida
song co ban vai tit cAm
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B, dugc bigu thj bing hé s6 dang sdng cua tif trudng:

j»=)

k, = —m ©(23-2)
haw § . B_tm .
trong dd: B, - bién db clia song cd ban;
' B,y - tri 88 cyc dai cla tit cam.

Tri 66 cha k, phu thudc vao ty s J_ /0 va vao hé s6 mét cye
a = bjr. Thong thuvong o /0 = 1 + 2,5; a = 0,67+ 0,75 va
k =095+ 1,15
Tit bi€u thdc (23-2) ta cd:
#oF

Bm = kB = kg k,
o

Bo Wiy
—t° 11 23-3
kakﬂdé 2p k ¢ )
trong dd:
k; - hé 38 khe hd;
kyd - hé s8 b#o hoa doe truc cuc ti.

Sau day ta hay tinh cdc hé s6 hé cam va ty cAm cia diy quin
kich thich trong mdy ddng bd cuc i

H¢ s6 hé cAm M, dugc suy ra tit s.d.d. hd cam trong day
quidn stato do tit thong mde vong cha cuc tit. Nhu da biét, tu
théng dng vdi séng cd ban tut cdm cha cyc tit bang:

#o Tl W,k

2
P =—B i ==2 &
tl T tmlt 3 n k,jk'“da p

i, (23-4)

Khi roto quay véi téc dd gdc w = 2xf thl tit thong mde vong
do sdong co ban cla tit trudng kich tir dé voi day quédn stato ¢é w
dong didy va né sf day quén kdq sé bién ddi theo quy luat hinh
gin:
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Prad = wkdqdlllcoswt
Vay sd.d. hd cdm trong day quén stato sé la:

dy
e, = - -%—d—- = wwky, @ sinwt = E, sinot
trong dd:
' 7l w
Eom = wwk FG 3 tk1. H

— —— ], = Mi=Xi {23-5)
dq‘“kékgda p i ad't udlt

Vay hé s8 hé cdm cta day quén kich thich va day quén phin
ung:
M § = ﬂorla Wkdqwtk‘
u

= (23-6)
nkakﬂdd P

va dién khdng hé cam tudng dng:
Xyq = @My (23-7)
Hé s6 tu cAm cia day quén kich thich duge suy ra tit toan bo.
tit thong mdec vong v6i ban than day quén kich thich va bing:
L =L, + L, (23-8)
trong dd:
L, - hé s6 tu cadm cia day quén kich thich ing v6i tif thong
tAn cta cyc tit. Bifu thdc cia nd cho trong céc tai lidu thigt ké.
L,s - h¢ s6 ty cam cta day quén kich thich dWng véi tir théng
khe hd @4 clia cue tir. _
Néu goi kg, 12 hé s8 c6 tri s6 bang ty =6 gilta cdc dién tich gisi
han bdi cac dudng cong I va 2 trén hinh 23 -2 v6i truc ngang thi:

et hap (23-9) vai (23-4) co thé suy ra:
. @ 1 ;
Ly = wl. 1 _ HoTly i klknp‘ (23-10)
i mksk,d p :
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'23.2.2. DI v&i méay dién
cuc én

a)

O trudng hop may dong
bd cuc dn, dudng bigu dién
tii cAm B, elia cyc til cé
dang hinh thang nhu trén
hinh 23-3.

Bién do sdng co bin cia
tit truong doé bing:

b

Hinh 23-3. TU trudng 6 khe hd cla mdy
dién dBng bd cuc &n vd cich x&e dinh
bién oo song o6 bin cia td trudng dd

F 4 (t-pyx
2 2
2
Bm = — f Bcosada =— J B ,cosada +
ks
a o
2
z ;4
4 T2 7 4 "7
+_:r_r I ;[ B, (2— - a)cosada, = ——J-I-—W-r—-—— By
1. s =
(1-r¥= 2
2
{23-11)
.
sin —
- B 4 2
Do d¢ k=22 (23-12)
B . b3 i
2

trong dd y la ty s8 gitta phlin ¢S quin day cla bude cuc va buée
cue, Thudng y = 0,6 + 0,85,vay k, = 1,065 + 0,965.

. Hé $8 hé cAm M 4 clia day qudn kich thich cia may ddng bo
eye dn cing tinh duge theo bi€u thic (23-6).
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Hé s6 tu cam cua ddy quéin kich thich dng véi tir thong khe
hd L trong bi€u thic {23-8) cing cd thé€ tinh duge theo biéu
thic (23-10), trong d¢ k, tinh theo (23-12) va kg cd tri sé:

_ 2
oz 3!
kg = - ——k:—--—-—— _ (23-13)

23.3. TU TRUONG CUA PHAN UNG

Khi may dién lam viéc ed tdi, dong dién trong ddy quén stato
s& sinh ra ti trudng cua diay quén stato va con goi 14 tir trudng
phin dng. Tuy theo tinh chidt cda tAi ma truc ti trudng phin
ing s& lam thanh moét gdc nhat dinh vi truc tif trudng cue tit.
Nhu vay tac dung cda tu truéng phln dng véi tlt truéng cue ti
hay phan dng ph3n dng s& mang tinh chdt khic nhau tuy theo
tinh cha&t trd, dung hay cAm cta tai. Ngoai ra vi trong may dién
cuc 4n khe hd la déu, cdn trong may dién cuc 16i khe hd doc truc
va ngang truc khac nhau, nén s.d.d. cam ing trong day gu&n
phan tinh do ti trudng phaAn ¥ng va cdc dién khang cda tit
truong phin tdng & hai loai may d6 hoan toan khong giéng nhau
va c&n duge nghién cdu riéng bist.

23.3.1. Phan rng phan Ung ngang truc va doc truc

Khi tai la d6i xitng va thuln trd thi dong dién ba pha trong
day quén statc sé trung pha véi cdc s.dd. tuong Wng (y = 0}. Gia
thit cdc s.d.d. va ddong dién trong ba pha 12 hinh sin va néu xét &
thoi diém i, = I thi d® thi vécto dong dién va s.d.d. nhu & hinh
23-4a. Ta hiy xét tuong quan vé khong gian giita tit truong phin
ing va tl trudng cde tif trong trudng hop mdy dién hai cyc céd m
= 3 va mébi pha duge tugng trung bdi moét vong day. Tri s6 cia
cic dong dién bang:

- 1

- —_ . ! _ . m
1A—Im,13—1c--7
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va chiéu cta ching trong cdc day qudn A - X, B - Y, € - Z nhu
trén hinh 23-4b. Nhu v4y vi iri khong gian cda tif trudng quay
clia phan dng F trong truang hgp do cd chidu trung vdi truc cia
day gudn pha A la pha cd ddong dién cyc dai. Vi tit thong zuyén
qua pha A cuc dai trude s.d.d. trong pha dd mdt phan tu chu ki
nén khi s.d.d. cia pha 4 cuc dal (vt:,-A = E_) thi cye tit da quay
duge gdc n/2 so vdi vi tri truc cyc tif trang voi true pha A la lue

Hinh 23-4. DB thi vécts sdd (a) va quan hé v& khong gian gida ¢4c tu
trudng cdc td va tU trudng phin Ung (b) & tai thuln trd (p = 0)

tit théng xuyén qua pha A cd trj s6 cuc dai. Nhu vay vi tri khong
gian cia truc cuc tif la thdng gde v6i truc cia pha A, tidce la
thang gdc véi chidu cua tif trugmg F; (hinh 23-4b). Ta cé két
luan ¢ tai thuln trd, phuong cia F thang gde vai phudng cia F,
va phan dng phin ung la ngang truc. Hinh 23-4a cang trinh bay
ciac véctg khong gian F, F cing vé trén dd thi vécto thai gian
cia dong dién va sd.d '

O tai thuan cdm, s.d.d. E vugt trudc dong dién I gdc v = +90°
nén & thoi didm i, = I thi cuc tit da quay thém géc n/2 so véi
vi tri cia nd & trudng hgp tai thuin tré va duge trinh bay trén
hinh 23-5b. Ta thdy & day F; va F, cung phudng (nghia la doc
theo truc cyc tir) nhung nguge chidu nhau va phan dng phan ing
la doc truc khid ti. Dd thi vécto thdi gian [, E va khéng gian F,
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F, & trudng hgp nay trinh bay trén hinh 23-5a.

)

aj

Hinh 23.5. D6 thi véctd (a} va quan hé vé& khdng gian gida tU trudng cuyc tu
va tJ trudrg phia Ung (b) ¢ 14 thulln cam {y = + 909

Néu tai la thuin dung, s.dd. E cham sau I gde 90° nghia la
y = -90° nén khi i, = I_ thi cye tir con phai quay thém géc /2
nita ma@i d&n vi tri cia nd & hinh 23-4b,nghia 1a cd vi tri nhu
trén hinh 23-6bh.

O day chiéu cia F, trang v6i chidu F, va phan ung 12 doc truc
trg tu. Dé thi vécto tuong dng nhu trén hinh 23-6a.

Hinh 23-6. DB thi véctd (a) vd quan hg khdng gian gida ti trudng cyc ti va
4 trudng phin dng (b) ¢ tai thuln dung (p = — 90°)
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- Winh 23.7. D3 thi-véctd std. {a) vd gquan h& khéng gian gilla tu trudng cyc
10 vA W trudng phAn dng (b) & tai hdn hdp (0 < ¢ < 907

Trong trudng hgp téi hdn hgp cé thé€ phan tich F thanh hai

thanh ph2n doc truc va ngang truc gdm:
Fyy = F siny
Fuq = F cosy

nhu trén hinh 28-7.

Ta théy khi tai cd tinh cam (0 < y < T ) phan dng via
~ ngang truc vita khua tu. Cung phan tich tuang ty ta théy, khi tai
cd tinh dung (0 > y > - 5 2 ) thi phan ung phin dng 12 ngang
truc va tro ti.

23.3.2. Td cdm do tor trudng phin irng
va dién khéang tuong Ung

O trudng hop mdy ddng bo cuc &n, khe hd giita stato va roto
12 déu v& néu mach tit khong bao hoa thi tit trd 12 hing s8, Nhu
vy néu s.t.d. cia day quin ph3n dng phAn b6 hinh sin thi ti
cam doc khe h& cing theo hinh sin. Ta cd:

I’ u mvZ wk,
B._ = F = 91 23-14
um kd kpé J ké kﬂé T P . ( - )
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va tu thong tuong ing.

2 ptly mvZ Wiy i :
i

kdk#é T P

2 .
P, =— B, 7ly = (23-15)
= .
Tu théng‘(bu nay quay ddng b§ vdi roto va cAm dng trong ban
thin day quéin ph#n dng s.d.d:
_ ‘ E, = Jr\/?fwkdqd)u
va dién khdng tuong dng:

E 1 212
6 - gmp Mol Wkig (23- 16)

o ST Kok 3
axsk, P

Thuang x, = 1,1 + 2,3

O may dbng bs cuc 18i, khe hé giita stato va réto khong ddu
nén tuy s.t.d. cia phin #ng 1a hinh sin nhung ti cAm phan b6
doc khe hd 12 kheng sin. Sy phén bd khéng sin dd con phu thude
vao goc y gitta E va [ nghia 1a phu thufc vao tinh chit cda tai,
vi véi méi gdc y khe hd doc theo song s.t.d.F, cd khdc nhau. D&
viéc nghién cdu duge d& dang, ta phan tich s.t.d F & tai bt ky
cG goc ¥ nao dd thanh hai thanh pb#in doc truc va ngang truc va
xét tif cAm theo hai hudng cd tit trd xac dinh d6. Ta co:

vZ wk
F, = Fsiny = Ve Mg Isiny
T P
k
_ 2 whyg I, (23-17)
T p
vZ wk
Fuq = F jcosy =l .E._g.g. Icosy
‘i p
vZ wk :
= 2Y° g g (23-18)
P q

trong dé [, = Isiny va Iq = Teosy.
Bién d6 ctia F , va Fuq trung véi truc doc va truc ngang cia
cue tit nhuy trén hinh 23-8. N&u khe hd 1a dBu thi ti cam do
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\” ‘\\
[ ’ 13
1 /
QS0 2 QQS:

J
S §
oI _] o _|

3 - z

a)

Hinh 23-8. TU trudng phdn dng doc tryc {a)
va ngang tryc {b) trong may may didn cyc IBi

chiing sinh ra sé phan b8 hinh sin (dudng 1 trén hinh 23-8) va
c6 bién d6:

B = °_F (23-19)
ddm kék‘“da ud )
oH
Bypm = ——— F (23-20)
uqm kék”qé uq

Trén thuc t& do khe hd khong deu, tir cAm doc va ngang truc
By va By, phan b6 khong sin {dudng 2) va cd thé€ phan tich
thanh cdc sdng co ban va céc song bic cao. Trong may déng bd,
cdc sdng béc cao nay rdt nhd va cé th€ bd qua. Cac séng co ban
cd bién d6 B0 Bqul nhd hon By, Bqu va duge bi€u thi bang
cac hé s5 sdng tit trudng doc va ngang truc phin ¥ng:

B
kyy =-—ml (23-21)
B
udm -
B :
kyq = =2 (23-22)
BLIqm
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’ )
Tri s6 cha kg, kuq phu thudc hé s6 mat cuc «, —aﬂ , da

3
. T
duge tiﬁh san va cho trong cdc tai liéu thist ké.

Cing tinh todn nhu d6i véi dién khang cia may cuc n ta cd:

# oﬂé W“kﬁq

E

Xy = = dmf by (23-23)
I‘d nkakﬁdé P . .
E.. rl wiks

Ry === 4mf _tole T R4 k, (23-24)

Thuong x,4 = 0,5 + 1,5; x,, = 0,3 + 0,9,

23.4. QUI BOI CAC S.T.b. TRONG MAY DIEN DONG B0

O ché dd xdc lap cia tai déi xuing, s.t.d. cua phan dng do dong
dién tdi I sinh ra ¢d tdc dung khit ti hodc trg tiz ddi voi tir
trudng lic khong tdi cla cuc do dong dién i, sinh ra. Tdc dung
khe tit hoac trg tu tugng duong vai mot s.t.d. nhdt dinh cda cug
tit. D& xét vin dé ndi trén, ta qui d6i s.t.d. phan dng vé s.t.d. cuc
tit vA nhu vay khi x6t dén ddce tinb cla may, ta cd thé dung
chung dutng cong khong tai E = f(i). Ngugc lai trong qua trinh
qua dg, s.t.d. phan dng thay 4di theo thoi gian, day qudn state va
r6to cd quan hé hd cam nhu trong m.b.a. Lic d6 day quén stato
c6 thé coi nhu day quan so cp va day quédn kich thich nhu day
quén thd cip va nhu vay cin phai qui d6i day quin kich thich ve
day quéin phin ung. Dusi day ta xét trudng hop qui ddi s.t.¢. cia
phan dng vé s.t.d. cuc tit. Vide qui d81 dva trén co sd tif cam
hinh sin do s.t.d. phan-dng va s.t.d. cuc tu sinh ra phai bang
nhau: ’

BIml = BUml (23-25)
D&l véi may cuce dn ta cd:
) ",
Blml = lelm = k[ W F[ (23—26\’
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u ' -
va By, = By, = kék" =Py (23-27)
K&t hgp (23-25) + (23-27) c6 thé suy ra s.t.d. phin dng da

qui d8i v& s.t.d. cuc tir (cd thém day phay):

F
F, =—Y=KkF, =F, (23-28)
k,
i 1
trong dé: k, = -E
Dé&i voi may cue 1bi theo huéng doc true ta cd:
tml lelm =-kl ""fo_— Ft (23-29)
ksk, 40
va By = kygBygy = kyg —o2e F (23-30)
udml ud~udm ud 3 1 8 kdk Fy ud

0 truding hop nay, st.d. phin dng doc truc da qui ddi vé s.t.d.
cue tir:

kg
- Fug = F, T = Fyky = F, (23-3L)
t
. Kyg
trong dd : ky = {23-32)

k,

Ciang nhu vay, s.t.d. phan ing ngang truc da qui d8i v& s.t.d.
cla cuc tii: .
Fu4= Fuq-—i = ‘Fuqkq = F, (23-33)

trong dé : k, = —9 : (23-34)

Cac lugng k,, kq duge goi la cdac hé s8 qui d8i phan dng phin
ing. C4c hé s6 nay cd thé bi€u thj dude béng cdc bi€u thite giai
tich c¢d lién quan véi /1, a, 8, /8 da duge tinh todn sdn va lap
thanh cdc dudng cong trong cdc tai lidu thist ké.
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Cau hoi

1. Phén dng phin dng trong mdy dién dédng bd phu thude
nhitng yéu t8 nao? Tdc dung ctta né? So sdnh nd véi phan dng
phan ding trong may dién mét chidu.

2. Vi sao phai qui d8i s.t.d. phin ¢ng vé s.t.d. cla cuc tu" Y
nghia cla viéc quy d8i da?

3. Céach tinh hé s8 hé cAm va hé s6 tu cAm cia day qudn kich
thich trong may dién déng b6 cyc 16i va cye &n.

4. Cach tinh dién khang ctia day qudn phin dng trong may
cuc 8n va mdy cuc 1di.

Bai téap

Cho mady phat dién ba pha p = 1; g = 1. Vé vi tri tuong déi
gilta cdc cyc ti va day quén ba pha khi iy = I vai gid thiét tai
déi xUng cd tink cAdm y = 60" va réto quay theo chidu kim dbng
ha.
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Chuong 24

QUAN HE DIEN TU
TRONG MAY DIEN DONG BO

24.1. DAI CUONG _

Sau khi da phéan tich tu trudng cta may dién ddng bd lic
khong tai va ldc eé tai, trong chugng nay ta phan tich cde quan
hé dién tit chinh lam co s& cho viéc nghién cdu cac dac tinh caa
may phat va déng co dién dong bsT Chc quan hé dién tit chinh
duge néu 1&én & day bao gbm cdc phuong trinh dién 4p va da thi
vécto tudng \ing, gidn db cén bdng nang lugng, cOng suit dién ti
cha may dién ddng bd. Do tinh chit thuin nghich clia may dién
nén ta s8 xét cac quan hé dién tit ndi trén trong cdc trudng hop
méy lam viéc nhu méy phit dién va d¢ng ca dién, ngoai ra con
xét trung hgp dac bist khi may lam viéc nhu mdy bu ddng bb.

Vi efiu tao clia mdy digdn ddng bd cd th€ la cuc &n hoac cuc 1di
va tudng dng mdy 3& c6 nhitng dac di€m khac cho nén trong
ting vAn d2 trén ta ciing chn xét riéng biet d6i vdi tung loai
may.

24.2. PHUONG TRINH DIEN AP VA bO THI VECTO
CUA MAY DIEN PONG BO

Ché d6 lam viéc cua may dién ddng bd J téc dd gquay
n = const duge th€ hién rd rang théng qua cde quan hé gilta cac
dai lugng B, U, I, I, cosp, trong dé mét s6 quan hé chinh duge
suy ra tif phuong trinh can bing dién dp cia may. O tai déi xing
ta cd thé xét riéng ré tiung pha vA phuong trinh can bang dién ap
téng quAt clda mot pha cd dang sau day: -
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D&i voi may phat dién dfmg bd:

U = Ea - I(r + ix,,) (24-1)
va d6i véi déng co d}én dong bo {hoac méay bu déng bo):
U= Ea + Itr'_t + %) (24-2)

Trong cdc phuong trinh (24-1) va (24-2):

U la dién 4p & didu cyc may;

T, v X, - dién trd va dién khdng tan tif cta day quén phan
Ung;

Es; - s.d.d. cdm ing trong day quin do tir trutng khe hd.

Nhu ta da biét 8 chuong 23, tir trudng khe héd lic ed tai la do
tit trugng cuc tif F, va ti truong phdn dng F sinh ra. Khi mach
tit cia may khong bao hda cé th€ xem nhu cdc tit truong F, F;
déc lap sinh ra trong day quin cic s.dd.E va E va Ung dung
nguyén ly xép chdng ta cd:

E‘; E + E (24-3)

Khi mach t{i cia mdy bio héa thi nguyén ly x&p chbng ndi
trén khong Ap dung dudge. Trong truding hgp dé phai xac dinh ti
trudng téng F, + F; va tit thong téng & khe hd Fy sau dd suy ra
s.d.d. Ea. 7

24.2.1. Trwong hop méy phét dién

Vi hién tugng bio hda mach tit ¢6 dnh hudng réit nhigu d&i voi:
viéc thanh lap s.d.d. va dién 4p d d3u may nén dudi day sé xét
phuong trinh can bang dién 4&p va dd thi vécto trong hai trudng
hop mdy dién khong bsoc hda va may dién bio hda.

_a, Truong hgp mach tirt khéng béo hoa. Gid thit may phat
dién ddng bd lam viéc véi tai d6i xdng od tinh cam ¢ < y < 90°.
' Trong trudng hdp mdy cuc 4n, dem két hop (24-1) va (24-3)
ta cd phuong trinh can bang dién ap sau:

U=8+E, - Itr, + jx (24-4)

Vi theo (2-16) ta c6 B, = -jl nén (24-4) cd thé wiét thanh:
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Ir,

b

Hinh 24-1. Db hi sdd. cia may phét didn ddng bd cyc 4n
3 t4 c6 tnh cam (a) va& & 14 co tinh dung (b}

U:E-,nx + x,) - Ir, (24-5)
=E- ilxyy - Il'u (24-6)
trong d0 x,, = x, + x,, goi 12 dién khang ddng bd. D6i vai may
phdt dién dng b cuc &n, x4, = 0,7 + 1,6

Db thi vécto s.d.d. tuong ¥ng v8i (24-5) trinh bay trén hinh
24.1. Tren hinh cing vé vécto ® o(F,), vugt trude E goe /2 va
vécty ¢+ (F ) vugt trudc E = - jIxlj goc m/2.

Téng hxnh hoc cta CD + d) CDa ginh ra Eé va cing vugt
trude vécto Ed gde m/2. Tt hinh 24-1 ta cung nghiém ding duge
két luan néu & chuang 23; & tai ¢d tinh cAm, phdn dng phin ing
la khu tir vd din dén két qua 1a B, < E. .

Trong trudng hgp mdy dién cyc [di ta phan s.t.d. phdn dng F
tharh hai thanh phan doc truc Fud va ngang truc F

Tu thong &, tudng dng véi cdc s. t.d.. Fud: F s& sinh ra
trong day quén phan ding cic s.d.d. E‘ud = - j[dx ud V2

'Euq = - jququ nhu da phan tich 0 muc 23.3.2. Két qua 1a § day
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Hinh 24-2. DO ty sdd coa may phat dign cuc 18
¢ 14 cé 1inh :dm {a) va 6 t& co tinh dung (b}

phucng trinh can bang sd.d. ¢ dang:
U=E "‘_Em + l_'luq - I(r!, + jxqu)- (24-7)
=F - Jx,- T*uq ix,, - Ir, {24-8)
Da thi véete s.d.d. tuong Ung voi (24- 8) duyc trinh bay trén
hinh 24-2 va mang tép }a2 d% thi Blondel

Vécto - jlx,, trong (24-8) do tl thong tan sinh ra va khong
phu thude vac tit ddn cda khe hd theo cac hudng doc truc va .
ngang truc. Tuy nhién néu phan tich né thanh cde thanh phén
thec hai hudng d6 ta co:

“ - iixou = -j{ichosgtl. + istim,t')
= 'jqunu - dexmi
va (24-8) trd thanh:
U

i

B - jlglngg + xo0! - ilalxgg + 3 - Ir,

- *

E - jlxg - jlgx, - Iy | (24-9
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trong dé x, = X,y + x,, & dién khang dong b9 doc truc;

LI R la dién khang dbdng bd ngang truc.
Thudng thi x; = 0.7 + 1,2; X, = 0,46 + 0,76.

F D& thi vécto s.d.d. tuong
dng voi {24-9) trinh bay trén
hinh 24-3.

Ta chd ¥ ring & hink 24-3, .
trén duding thang gée v6i I va
qua di€m M thi decan MN =
Iqxq_/cosw = qu. Vi vay trong
trudng hop biét U, [, ¢, v, %,
X va cin xdac dinh E ta lidn
lugt vé cac véeto U, Ir, sau dd
vé MN = lxq thi N sé& nam

Hink 24-3. DB thi sdd da biép d&  trén phuong ctia E. Ha doan

cua méy phéit dién cyc 18 thing thang géc MP vai
phuong cua E thi MP = Iqxq
va vé PQ = I;x, thi O@ chinh la s.d.d.E.

O trén, cdac db thi vécto déu duge thanh lap dng voi tai ¢
tinh cam. Néu tai co tinh dung 0 > ¢ >-7/2 thi cde dd thj vécto
cd dang nhu trén hinh 24-1b va 24-2h,khi dd do tinh chit trg tit
cia phan dng nén E; >E.

b. Db thi vécto dién 4p cua may dién ddng bd khi xét
dén bao hoa. Cdc do thi trén nhitng hinh 24-1 va 24-2 dugc suy
ra Ung vdi trudng hgp mach tir khéng bao hoa, tuy nhién vin ¢d
thg dng dung déi vai trudng hgp mach tii bio hoa & ché d¢o tai
lae dd. '

Vi céc hé s8 bao hoa k4 va k,, trong cdc bigu thic (24-23) va
(24-24) rdt khe tinh duge chinh xdc, nén trén thue t&€ cdc dd thi
vécta dién ap cda may dong bd trong trudng hop mach tir bao
hoa duge thanh lap dua vao cac/dd thi st.d. va s.d.d. két hop véi
dutng cong khoéng tai ({tiic dudng cong tit hda) cia méy. -

-
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Dol véi may phat déng bo cuc 4n, db thi vécto dién 4p thanh
lap dua theo co 54 ndi trén duge goi 14 do thi sdc ti dién déng’
{viét tat la st.d.d.) va ¢d tén 14 db thi Pochié. Gia thu U, I, cosp,
T, X, va dac tinh khéng tai da cho truée. D& thanh lap dd thi
g.t.d.d., trén truc tung cia dudng cong khong 1ai vé véctae U va
vécto I cham sau U gde p. Céng vécto U véi cdc vécto Ir, va
ilx,, dugc Es. Tu dudng cong khong tai @ng vai E; cd th& xdc
_ dinh duge s.t.d Fé hoac dong dién tir hda tuong dng. Cong hinh

82 o0+ 0F 0 10 12 14 16 18

-

Hinh 24.4. DB th) P&chig cla rmdy phat dign d8ng bé

hoc F, va F,k, v6i su chi § rangFyk, lam thanh véi Fy géc
90° +(p + ) nhu da biét trén hinh 24-1 ta tim duge F,. Tit
- dudng cong khong tai dng vdi tri 6 cda F ta xdc dinh duge tri
s6 cia E lac khong tai. Db thi Pochié cho phép xdc dinh AU = E
- T:]dm va dong dién tit hoa i, (hodac F) dng v6i tai dinh mdc hoac
tadi bt ky, do d6 rdt chn thiét cho lic thiét k&€ va vAn hanh. Tuy
3 diy s.t.d cia phan dng khong ddgc phan thanh F, va Fuq
nhung doi khi db thi Pochié cing dude dng dung cd cho mdy dién
cue 16i. Sai s6 luc dd v& E vao khodng 5 + 10%.
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Dai véi mday phat dong bo cuc 184, viée thanh lap do thj vécto
cd xét dén trang thai bio héa cua mach tu mét cach chinh xac
gap rat nhigu kho khan, vi lic do tit thong doc true &, va ngang
truc (I*Ll ¢ lién quan vdi nhau va thudng trang théi_ bao hoa theo
hai phuong dd la khae nhau. Nhu vay x khéng nhing phy thuoe
vao & ma edn phu thude vao (llq va tucng tu thi Xy cing phu
thuoc theo ca & va &, D¢ don gian ta cho rang tit thong doc
truc hoac ngang truc chi anh hudng dén trang thai bao hoa cla
hudng truc, hon nfa gia thi rang miic do bao hoa hudng ngang
truc kﬂq da hiat.

Hinh 24.5. XAc dinh db thj véctd stdd. va dd thay dé dién &p
cua may ddng bd cdc I8i khi bao hba

Nhu vay sau khi vé cdc vécto U, Ir,, jix,, va ¢d duge E, thinh

24-5a) theo hudng [x ,, ta vé doan:

ULk
E
CD =Ix,, =—%4 (24- 10
4 cosy

va xdc dinh duge phuong cta E. Tri 30 caa Xy, trong {24-10) cd
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thé tinh ddoc theo (23- 241, Tr‘o;zg do néu k.rm chua cho trudc thi
ct thé ldy gan ding bang 1,1 = 1,15 N&u khéng tinh Xyq thi CD
clng cd the xdc dinh duge bang tri s6¢ AB caa dudng cong khong
tai (ng voi s.t.d. ngang truc cia phan ung da qui déi vé s.t.d. cda
cye tir Flo = k Fy = OA vi co thé xem nhu By t3 1€ F thinh
24-5b).

Vi di€ém D ndm trén phudng cua E nén doan CF thing géc voi
pbuong cua E chinh la Ty

S.td. eda cyc tir theo hudng doc truc gom hai*phin, mot phan
d¢ sinh ra s.d.d.E;; = OF = MP ¢d tri s¢ bang OM (hinh 24-5b}
-va mot phan dé khac phue phan dng doc truc MN = OM + MN
la sdd. E = N@ lic'khong 1ai ciia may. Tit hinh 24-5b ta cing
thiy E,, = NQ - RN. Liy doan OG = E trén phuong cta E trén
hinh 24-5a th GF = E_, va dd thi vécts cda may duge thanh lap

xong.
24.2.2. Tivong hop dong co dién

Khi chuyén sang lam viée nhv dong co¢ dién dong bd, may phat
racong suat am dua vao mang dién hay ndi khac di tiéu thuy

Hink 24.8. D& thi véctd coa dong cd dién ding bd
khi thiéu kich thich (a) w& khi qua kich thich (b)
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cong sudl dién Idy ti mang d& bién thanh co nang Nhu da bist,
dong co dong bd thudng cd cdu tao cuc 161 nén néu goi dién 4p
ludi dién la U, tu phucmg trinh (24 2) d6i véi may cuc 16i ta co:

U =Ea+Iir +]x
=E + E\m + Euq + Iery + jxgy)
='E+jde+;Ix +Ir © {24-11)

Db thi vécto tuong dng vdi phuong trinh (24-11) duge trinh
bay trén hinh 24-6. Tu d6 thi d¢ ta thiy céng suit do dong co
tiéu thu tif mang dién P = mUlcosp < 0

24.3. CAN BANG NANG LUGNG TRONG MAY DIEN DONG BO

Gia thi rdng may dong bé ¢ cdu tao Lthong thudng, nghia la
cuc tir dit lén roto va may kich thich dat trén cung truc.

O trusng hop may phat dién dong bo thi cong sudt dién tit P,
chuyén tir roto sang stato bang cong sudt co Py dua vao tri cac
tdn hac co p_,, t6n hao kich tit p, va tén hao phu pp do cdc ti
trvding bdc cao trong sAt stato va roto:

Py = Py lpey + o+ pp)

Cong sudt dién P, d d4u ra sé bing cong sudt dién tir trit di

tén hao dong p-, trén diy quin phan dng va tdn hao st ti p,
Po= Py - pey - Pr.

a’ &)

Hinh z4-7. Gidn d5 nang Iudng cida mAay phat dién dbng bd (a)
va déng cd dién ddng bd (b}

v
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Dai val dong co dién thi qud trinh bién d8i nang lugng tién
hianh nguge lai. So d6 nang luong cia mdy phat dién va dong co
dién d‘c’)ng- bo trinh bay trén hinh 24-7. Ta thdy & trudng hop
dong co dién, cong sudt dién tit P, truyén qua tit trudng tit stato
sang roto, ngoai ra ton hao kich tu p, 1ay tir cong sudt dién cia
mang khdc véi d trudng hgp may phat dién. 1dy tir cong suft co
trén truc. ’ '

24.4. CAC DAC TINH GOC CUA MAY DIEN DONG BO

Gia thu téc do quay n cta mdy va dién ap U cda mang dién (4
khong d8i,ta hay xét cac dac tinh gdc cong suit tde dung va céng
suit phan khéng cia may dién doéng ba.

24.4.1. Dac tinh goc cdng sudt tic dung

Dac tinh gde cdHng suat tac dung eta may dign dong bo 1a
quan hé P = fifh khi F = const. U = const, trong do 4 14 gdc taj
giita cdc vécto 3dd F va dién ap U Viée nghién citu dac tinh
nay cho phép gidil thich duge nhigu tinh chdt quan trong cla
miy. Trong khi nghién ciu dic tinh goc dé, dé don gian ta bo
gua r, vi tri s6 cua ng rdt nhé s0 vdi ciac dién khang d;‘;ng bo
(Xgpe Xge Xy

Nhu da bift. cong sudt cia may dong bd & dhu cue cha may
bang:

P = mUl cosy

D6i véi may cuve 1§i theo dé thi vécto trén hinh 24-3 véi ¢, = 0,

ta ¢d:
E - Ucost
[, = ——0-—
Xy -
I Using (24-12)
q I erer——
g
va o=y - g
Do do:
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P = mUlcosy = mUI cos(y - 7)
= mUtlcosy cosf + Isingsing}
= mU(’chosﬁ + I;sing)

mU* . mEU mU?
= sinfcosf + sing - sinfcost,
X, X4 xy
hay la: >
mUE mU- 1 | _
P = sinfl (— - — )sin20 (24-13)
x, ¥ 2 X, X4
=P + 'Pu
Trong hé doun vi tuong déi ta cd: X
EU, U 1 1
P, = sinf + {(— -— )sin20 (24-14)
X4, 2 %, %y,

Tri 56 cha P, nho hon nhiéu so véi P Dé thiy r6 diéu do ta
ldy thi du cia mdy phat dién cuc 18i cd xd; = Llix, = 0,75
Khi may lam viéc voi tai dinh miée (U, = 1: 1, = 1I; cosp = 0.8
qua db thj vécioc s.d.d. ¢d th€ suyra E, = 1,87, 6, = 22727
Thay cac tri 86 do vao (24- 14) duoc:

1,87x1 1 1

i
dme = sin22727 + — { — - —— in2.22%97
1.1 2 075 1.1

= 0,65 + 0.15 = 0,8

Ta thdy rang P, = 0.15 va chi chiém 19% cong suét cia may.

O trén la bi€u thie toan hoc cta cdng suit tic dung P = 0o
trong diéu kién E (hoac i) khéng d8i va dién ap U cla may dién
@ dau cuc may khong d48i. Can cha y rang do bd qua tén hao
ddng trén day quan phan tinh va tén hao sit tir nén d6 ciing
chinh 12 cong suit dién tiu cia may.

Tit bi€u thdc dd ta thiy cong suit tac dung cia may cuc Idi
goma hai thanh-phin: thanh phan P ty 1& vai sing ~a phu thuge
vao B (hoac i) va thanh phan P, ty & vii sin28 va khang phu
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thude vao E (hoac i)). _

Nhu vay trong may ddng bd cue 16i, khi mit hoac khang cd
kich thich i = 0; (E = 0) cong suat P = P = 0. '

Diéu dd cé thé giai thich duge nhy sau: khi i = 0 trong may
chi cd tU trudng cta phan dng. Do cdu tao cuc 18i cia roto, tu
tré doc truc nhd hon tit trd ngang true nén cic dudng sidc cua tit
trudng quay cta phin dng luén cé xu hudng di theo hudng doc
truc (hinh 24-8a). Khi ¢d su x& dich gitta truc tu trudng phan
ing va truc cuc {hinh 24- 8b), ciac dudng sdc dé bi udn, tao
mémen va cong suit dién. Do cing suit P rdt nho nén ki¢u may
c6 rote cyc 16i va khéng co day quin kich thich duge ding chu
y€u lam dong co dién cd cdng sudt vai chyue odt va mang tén la
dong co dién phan khang

Déi véi mdy déng bé ey an do x = x,. nén it bieu thac
(24-13) co:
UE
P = m——- sinf). (24- 15!
Xy

Dudng biéu dién dac tinh goc
cong sudt tic dung P = £ cla cde

may dién Jd6ng hd cyce 161 trinh bay
trén hinh 24-9, trong dé 1 > # > 0
dng vdi trudgng hgp lam viée nhu
may phat dién, cOn 0 > 8¢ >- 1,2

Ung vdi trudng hop Jam viéc nhu Hinh 24-8. Dudng sic
déng co dién. - tU trddng trong may dién
O trén ta da néi 6 la goc gida ddng b3 phan khang

cac vecto E va U. Khi 9 thay déi thi

cong sudt P thay d&i. D€ thay rdé ¥ nghia vat Iy cla sy thay d6i
ctia P theo 8 ta chd ¥ rang, néu bo qua cdc dién 4p roi Ir, va
Ix,, thi 8 = 6, va dé chinh la goc khong gian giita s.t.d.F, cua
réto sinh ra K va Fy = F_ + F, 8 khe hd trén mf;it stato sinh ra
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E, Goc khong gian 6, trong trudng hop may cyc an va éL_t’c toi
duae trinh bay trén cdc hinh 24-1 va 24-2. Khi lam viéc nhy
may phat dién 6; >0, roto (hoac F) vugt trude va kéo theo tu
trutng I trén mat,stato (h.24-10); con khi lam viéc nhu déng eo
dién 6, <0, tii trudng téng Fy trén mat stato kéo roto (hoac F)
quay theo. Luc kéo dd bigu thi cho cong sust P. R6 rang 14 cong
suit P thay dgi theo 8, vi khi 8, thay déi. luc kéo gita F | va Fj
34 thay dai.

#Hinh 24-.10. TU trdbng.d khe hd khi may dién cing bé 1am viéc
¢ chd dé may phiat (a] va & ché dd dong od (b
24.4.2. Dac tinh goc cong suil phan khang
Cong sugt phan khang cia may dien dbng bo bang:

Q

mUlsing = mUlsinty - 4

mUiIsinycosf) -« [cosysinA?

mUi] jcost - Iq-‘;in{’ 3
Sau khi thay tri s6 cua [, I,\1 theo 124-12), ta co:

mUE mU< 1 1 o mU* 1 1 _
= (— -— Jeos2f -—— 1 — +— ) (24-16)
Xy 2 LY 2 Xy %Xy

Vi khi 6 ¢d tri s6 duong hodc am, tri s6 cua @ theo (24-16)

van khéng d8i nén daec tinh géc cong sudt phan khdng cita may
‘_phét dién va ddng co dién dong bé gisng nhau va cd dang nhu
trinh bay trén hinh 24-11.
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Ta thay khi -6 < § <+8, may 24|
phit cong sudt phan khang vao _
Ltéi dign. Ngoai pham vi trén cia (44
6., mdy tidu thu céng suit phan - :ﬁ ; 4 +ﬁ, ;
khang ldy tit luai dien. ~90°-507 ~30° 0 30° \50° 90"
_aa. .
Thi du o8l
Mat mdy phat dién tuabin —12+

nudc cd cdc tham 56 xy, = 0.843; I
x.. = 0,554 Gia thit mdy [am g —=

q*

—F i

viee ¢ {ai dinh mdc vdi U, ; 1,

cospy,, = 0.8 Hay tinh s.d.d.E, Hinh 24-11. Ddc tinh goc

goc tay 4, va d8 thay ddi dién cong suft phan khing

Ap AL cua may dign dorg bd cuc 1&
Giai

I} tinh toan ta dua vao dd tht s.d.d. fvén hinh 24-3. LAy
vérid U fam gic va bifu thi trong hé don vi tuong doi, ta co:
Con = 1/ 0

t

= 1/ 236" vt enmp = 0.8 oy = 3679
[".dn\. * jjdrnxqv = i/—i Fog! /m,nl—-——g(’ll—‘-g-)]'u'ﬁf"q

= 4+ D8 - j0.60.554
0.413

arcty —- = 18D

dm : 1!332

&

Goo gitta cdc vectd E va U co tri 30
v o= gm T B = 96Y9 + 1876 = 5574
Tu d8 thi s.d.d. trén hink 24.3, tri 80 cta E, dvoe xdc dinh
nhy sau: '
[:Jk = L‘T*cosH + idy_x

38
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Két gqua la:

E, = [x cos1875 +70,823.0,844 = 1,643
viu 49 thay dfi dién ap:
- E - Ufim 24 e
AUy % = -——41 100 = §4,8%.

dn

Cau héi

1. Vi san trong may dien ddng bo cuc 15i phii chia s t.d Fy
thanh hai thanh phan F | va Fuqf’

2. Vé so dd khong gian bidu thi vi trl cuce tir so v4i day quén
ba pha tuong dng voi cdc hinh 24-1a va 24-2a (Gia thu rang
may cd 2p = 2, g = 1)

3. Néu rd su khac nhau gitga do thi sd.d. va dé thi st.dd. cda
may phat dign déng bo.

Bai tap

1. Cho moét may phat dign donyg bo cuc 1a6i 3750 #V4A 1AW
néi Yoedx, = 17Q; %, = B r, = 0, Jam viee 7 tai dich mae
véi vose,, = 0,8 Hay tinh:

a) Tri s6 cla x. X, trong hé dan vi tuong doi;

by S.dd E va gde # dng vai tal dinh mudc,

c} Cong sudt dién tu cia may lac dd.

Ddp st Al oxg = 1.23
x, = 0,646

o] E* = 1,97

g = 20"

¢ P, = 0,802
2, Cho mit may phat dién ba pha cue 16i Uy, = 220 V; [, = 10 A;
dién trd phan dng r, = 0,4 Q; cospy, = 0,8, v = 60", E =
400 V. Tinh cic tham s8 x,, x, -
Dap s6: x, = 22,56 © ; x, = 1793 Q
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Chuong 2§

MAY PHAT DIEN DONG BO
LAM VIEC O TAI BOI XUNG

25.1. DPAI CUONG

Che d6 lam viéc cia may phdt dién dong bé & tai d6l xdng duge
th€ hién ré rang qua cdc dai lugng nhu dién ép U & diau day quén
phin dng, dong dién tai | trong day quin phin dng, dong dién kich
thich i,, hé s6 cong suft cosp, tAn sd f hoac t6c d6 quay n. Trir tan
88 f ludn dugc giit bang dinh mic f; vA cosp = const do tai bén
ngoai quyét dinh, tir ba dai lwgng U, 1, i, con lai cd thé thanh lap
duge cac dac tinh sau day chia mdy phat dién ddng bo:

1. Dac tinh khéng tai U, = E = f(i) khi I = 0: f = .

2. Dac tinh ngdn mach [, = f(i) khi U = 0; f = f,.

3. Dac tinh ngoai U = f(I) khi i, = const; cosy = const;
f = fy, -

4. Dac tinh didu chinh i, = f(I) khi U = const; cosp = const;
= f,,.

5. Dac tinh ta4i U = fi{{) khi I = const, cosp = const; f = f, .

Céc dac tinh trén cd th€ thanh l.é\p dudge theo tinh todan dya
vao db thi vécto s.d.d. hodc bing cdch 1am thi nghiém true tiép.
Tt cdc dac tinh trén cd thé suy ra cde tinh chdt quan trong cia
cdc may nhu ty sd ngidn mach K; d6 thay d8i dién ép AU. Cing
tif cae dac tinh trén ching ta suy ra dude cac tham s6 x,, Xy Xgy
cla mdy. Trong chuong nay sé lin lugt nghién cdu cdc vdn deé
néi trén, ngodi ra ta com phan tick vdn d& hiéu suft cia may
_ phat dign dong bo.
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25.2. CAC PAC TiNH CUA MAY PHAT DIEN DONG BO

Sa do ndi day ctia may phat dién dbng bo cAn thiét dé lam thi
nghiém liy cdc dac tinh cia may phat dién déng bé duge trinh
bay trén hinh 25-1. Tai cta may phat dién la tdng trd Z cd thé
bién ddi (vi du tai dién trd ba pha ghép song song v&i tai dién
cAm ba pha). Dong diéen kich thich i, cla may phat dién i, 14y tif
ngudn dién bén ngoai va dizu chinh duge nhd bign trd.r,.

Hinh 25-1. 56 d3 ndi diy x#&c dinh d3c tinh cla maiy phat didn dbng bs

25.2.1. Dac tinh khéng tai

Pac tink khong tai la
guan he E = U, = f(i) khi
I=0vaf=f,.

Dang dac tinh khong tai
cua cac may phat dién ddng
bé cuc 4n va cuc 1d8i khac
nhau khéng nhigu va ed thé
bi€u thi theo doan vi twong d6i
E, = E/Byn va i, = ifiyg,
nhu trén hinh 25-2, trong dd
12 dong dién khéng tAi

Lidmo

khi U = Uy, Ta chd ¥ rang,

mach tif cia may phat dién

* r] ’,.7‘
’I'"I —E
{
Lz f|/, 4
¥
/
a8
Y
o4 /
, |
! 2 - 3

lt#
Hinh 25-2. Dic tinh khéng tai cua

may phat tuabin hdi (a) vd may
phat tuabin nude (b)
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tuabin hdi bao hoa hon mach tu efla may phat dién tuabin nude.
Khi E = B, = I, d6i v6i may phat dién tuabin hoi k,, = k, =
1,2; eon doi vél may phat dién twabin nudc k;«d = 1,06.

25.2.2. Dac tinh ngan mach va ty sd ngdn mach K

Dac tink ngan mach la quan hé T,
I, = fli) khi UG = & § = £, (khi dd
day qudn phan ing duge noi tat
ngay d dau may:.

a)
Né&u bd qua dién trd cua day

quén phin dng (r, = 0} thi mach
djén day quan phin ¥ng léc ngan
mach ia thuiin cam (¢ = 90" nhu
vay I, = cosyr = 0 va l, = Isiny =1
va db thi wgcto cia may phat dién
lic dd nhu trén hinh 25-3a. Theo
bigu thitc (24-9), ta cd: b) J Tl _{
E = +jlx, (2514 0

va mach dién thay thé cida may co

Rinh 25-3. DB 1hi vécto va
dang nhy trén hinh 25-3b mach dién thay thé cda may
" Lic ngin mach phan dng phan Phal ding bo lic ngdn mach
Ung la khia tu, mach tit cdn may

khong bao haea, vi tu thang
khe hd ©; can thigt dF sinh
raEy; = E - Ix,, = ix,, rdi E{"ﬂ
nhé. Do d6 quar hé 1 = (i) 1%

1a dudng thing nphu trinh
bay trén hinh 25-4.

- Ty s6 ngén mach

1

o

Ty 36 ngdn ma-h K theo I3
dinh nghia 1a ty sé gifa yian 25-4. Dac tith ngdn mach cua
dong dién ngidn mach [, . may phit dbng bd

i
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Ung vai dong dién kich thich sinh ra s.d.dE = U, khi khong tai
véi dong dién dinh mc I, , nghia la: '

I

K=" S (25-2)
Idm
Theo dinh nghia dd tir hinh 25-5 ta co:
U
I =—2 (25-3)
Xy

trong dé x,; - tri 6 bao hoa cia dién khéng ddng bd doc truc
ing voi E = Uy,
Thay trj s6 1__ theo (25-3} vao (25-2), ta cd:

Usm 1

K =

ylem Xde

Thudng x,, > 1 do d¢
K < 1 va dong dién ngin
mach zde lap [, < Iy,
vi vAy cd thé k&t luan
rang dong dién ngén
manh xéc lAp cua méay
phat dién ddng bd khong
lén. Sd di nhu vAy la do
tdae dung khi tir rat
manh ciia phén dng phan
ing.
Tit hinh 25-5, dya vao Hinh 28-5. Xéc dinh t} e ngdn’ mach K
cdc tam gidc ddng dang
OAA’ va OBB’ co thé€ bifu thj ty 88 ngin mach K theo céc dbng
dién kich thich nhu sau:
Ki=_De i,
Idm itn

(26-4)
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‘trong dd:

i,, - dong dién kich thich khi khdmg tai lic U, = U, ,

i,, - déng dién kich thich lic ngén mach khi I = I, .

Ty s8 nghn mach K 14 mét tham sf quan trong cia may dién
ddng bo. May v6i K 16n cd vu di€m cho di thay ddi dién ap AU .
nhd va theo bifu thite (24-12) sinh ra edng suft dién tit 16n
khign che maAy lam viée 6n dinh khi tai dao dong. Nhung mudn K
l16n nghia 1a x;, nhd, phai ting khe hd & va nhu vay doi héi phai
tang cudng day quén kich thich tit va tuong Wng phai tang kich
thudc mday. K& qia 1a phai ding nhidu vat liéu hon va gia thanh
clia mdy cao.

Thong thudng d6i v6i may phat tuabin nuéc K =08+ 1,8
con d&i v8i mdy phat tuabin hoi, K = 0,5 = 1,0.

25.2.3. Dic tinh ngodi va d) thay dbi dién &p
AUg4,, ctia méy phét ddng bd

Dac tinh ngoai 1a quan 8 U = f(I) khi i, = const; cosp =
const va f = f, . NS cho thdy ltc giit kich thich khéng ddi, dién
Ap cia mAy thay d4]1 nhu th& nao theo tdi. Khi ldy dac tinh nay
phai thay d8i tai I tran hinh 4-1 sao cho cosp = const rdi do U
va I dng vGi chc trj 88 :
khdc nhau cia tai z.
Dang cia cdc dac tinh
ngodi dng voi cde tinh ‘U
chd&t khéc whau cia tai
dugc trinh bay trén hinh
25-6. Chi y rAng trong
mdi trudng hgp phdi . |
di¥u chinh dang dién - -

»

v

kich thich sao cho khi- Lt i
I = Igp e6 U = Uy Hlah 28-8. Dic tioh ngodi
fﬂu dd git nd khong d8i - cia miy phit dién ding bo
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khi thay d€i tai. Dong dién i, ¢ng vai U = Uy_; [ = I, ; cosp =
cosps,; f = f4,, duoe goi 12 dong dién tir hda dinh muec. '

Tit hinh 25-6 ta thdy dang cia dac tinh ngoai phu thude vio
tinh chét cia tai. N6u tai cd tinh cam khi I tang, pbar ing khi
tirt cia phlin dng tang, dién 4p gidm va dutng biu dién di xulng.
Nguge lai néu tai cd tinh dung khi | tang, phén d¥ng phian iUng la
. trg tlt, dién 4p tang va dudng bidu dién di len.

Do thay d6i dién 4p dinh miec AU, cia méy phat dign
ddng bo theo dinh nghia 1a sy thay ddi dién &p khi tai thay déi tit
dinh muc voi cosp = cosp,, d&n khéng tai, trong ditu kién
khong thay d8i dong dién kich thich. Tri s6 clia AU, thudng
bi€u thi theo phin tram cia dién 4p dinh muc, nghia la:

E - Usn

AU, % = ——— T2 100 (25-5)
Udm_

M4y phat dién tuabin hoi do c6 x4 16n nén o6 AUM) 16n hon so

véi mdy phét dién tuabin nuéc. Théng thuong AU% = 26 + 35%.

Tri s6 AU cGa mdy phét dién cé thé xdc dinh duge bing thi
nghiém trye tifp trén mdy d& ché tao. Lic thi®t k€ d€ tinh duge
AU c6 thé dua vao cdch v& dd thi vécta trioh by trén cédc hinh
24-1 va 24-4.

25.2.4. D§c tinh ‘lil.J chinh

Déc tinh di2u chinh 12 quan hé i, = £(I) khi U = conet; cosp
= const; f = f, . N¢ cho bi6t chidu huong didu chinh dong digm i
cla may phat ddng b$ 46 giwt cho dién dp U 4 dAu may khong -
dp’i‘: Khi lam thi nghiém Iy d§c tinh didu chinh theo so 4d hinh
25-1, phai thay d6i z va ddng thoi thay dfi i 48 oS cosp = copst
va U = const. Dang cia dic tinh & céc trj s6-cosp khdc nhau nhu
trén hinh 25-7. Ta thly véi tai cAm khi [ tang, tdc dyng khi ti

(1) Thwdng ¢ don gidn, 60i khi khong ‘'ding ki hidu "dm"
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cda phin dng phan dng
cing tang lam cho U bi
giam. D& giit che U
khong dé8i phai tang
dong dién tit hdéa i;
ngudgc lai d tai dung khi
I tang, muén giit U
khong ddi phai gidm i,
Thong thudng cosp,, =
0,8 (thulln cdm), nén tit
khong tai (U = Uy,
I = 0) d&n tii dinh mdc
(U = Uyps T = L) phai

! . Hink 28-7. Dic thh didu chinh
ting ddng dign tif hda i cda méy phat didn ding bb
khoing 1,7 + 2,2 1an.

25.2.5. Dic tinh téi

Dac tinh tai la quan hé U = (i) khi I = const; cosp = const
va f = £, . V6i céc tri s§ khdc nhau cda [ va cosp s& cd cac dac
tinh tai khdc nhau, trong 46 c6 ¥ nghla nhét la dac tinh tai
thuldn cdm dng véi cosp = 0 (p = % yval = I,

Dé od dac tinh d6 phai dizu chinh r, vA z (khi d6 phai ¢ cuén
cam cd thé didu chinh duge) sao cho I = Iy (hinh 25-1). Dang
cla dac tinh tai thuln cdm nhu dudng 3 trén hinh 25-8. Db thi
véets tdong dng v&l ché d9 lam viéc dé khi bd qua trj s8 riit nho
cia r, nhu hinh 25-9.

Dac tinh tAi thulln cAm co thé€ suy ra duge tir dac tinh khong
tai va tam gidc dién khing. Cach thanh lap tam gidc dién khéng.
nhu sau:

Tit dfic tinh ngdn mach (duong 2 trén hinh 25-8) d€ co tri s6

- I = I, dong dién kich thich i hoac s.t.d. F,, cAn thiét bdng

A

Fi, = i, = OC. Nhu di biét (xem myc 25.2.2), khi may lam viéc
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Minh 25-8. X4&c dinh dic tich t4 thulin
cdm td djc tinh khéng 14i va tam gifc
dign khiang

& ch& dd ngédn mach, s.t.d.
cia cyc tu F,, = OC gdm
hai phin: mot phan d&
khéc phyc phan dng khi tir
cita phan dng BC = kK, F 4
sinh ra E,; phaAn con lai
OB = OC - BC sé& sinh ra
sdd tan t¥ F, = I, x,
AB. {(di€m A nAm trén
doan thdng cua dac tinh
khong tai (dusng 1) vl lde
d6 mach tit khong bao hoa).
Tam gidc ABC dugc hinh

thanh nhu trén duge goi la tam giac dién khdng. Cédc canh BC va
AB cta tam gidc déu ty 16 voi dong dién tai dinh mic I .

Du6i day trinh bay céch thanh

lap dac tinh tadi thuln cdm ti

dac tinh khong tai va tam gidc dién khang.

Dem tinh tién tam gidc di¢n khéng ABC (hoac tam gide OAC
cing dugc) sao cho dinh A tya trén dac tinh khong tai thi dinh C
sé v& thanh dac tinh tai thuln edm (dudng J). N&u cic canh cha

tam giac dién khdng dugc vé ty la
voi dong dién tai I = I, , thi déc
tinh tai thulin cdm U = f(i) trén
la dng v6i I = I;,. D€ ching
minh ta chd ¥ rdng, ¢ hai trudng
hop ngén mach voi [ = I, va tai
thulln cam vé8i 1 = I, sdd E,,
va phan ing khu ti F 4 khong
thay déi, do d¢ cdc canh AB
Egy va BC = kF 4 cha tam gide
di¢n khang d2u khang d8i. Nhu
vAy vdi mot s.t.d. thy ¥ cda cyc
ti F OP lic khéng téi, dién

H

E,

NEA
o

0 i

Hinh 25-9. DB th véctd sdd. coa
may didn dbng bd 4 tdi thuln cdm
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4p diu cuc mdy U, = E = PM, con khi cd tai thulin cam véi I =
Lipy di¢n ap diu cye may U = PC’. 8¢ di nhu vay vi Hic co tai
thudn cdm nhu trén, s.t.d. ¢ hiéu lyc chl bdng OP - PQ = 0@
(trong &6 PQ = B’C’ = BC ]a phan ing khi ti cia phdn Ung) va
sdd E; = QA KétqualaU =E; - B, = Q4" - AB” = QA" -
AB = QB' = PC’.

Trén thyc t&€ do Anh hudng cia bdo hoa, ddc tinh tai thuan
cam cd duagc bang thi nghiém tai truc ti€p hoi khac va e dang
nhu dudng nét ddt. Nguyén nhan ctia sy sai khde d6 d ché, khi -
dbong dién kich tit tdng, cyc tir cia mdy cang bao hoa do tit thong
tAn cta dAy-quén kich tit 16n hon thi s.t.d. cia cuc tir cln thiét
d& khac phuc phén dng khit tit cia phan dng cang phai lon hon,
nghia 12 canh BC cha tam gidc dién khdng cang phai dai hon.

25.3. CACH XAC DPINH CAC THAM SO
CUA MAY PHAT DIEN PONG BO -

Trong cac chuong 23 vd chuung 24 d4 néu lén phuong phap
tinh todn cdc tham s6 x,, Xp Xoy cua may dién didng bé. O day ta
sé trinh bay cdch xéc dinh cac tham s8 d6 tit cdac dac tinh cda
may. Tuy nhién ciing cin ndi thém rang, ngoai hai phuong phdp
trén cdn cd thé xdc dinh cdc tham s@ d6 bang thi nghiém truc
ti€p va phuong phap truc tigp nay duge d& cap dén trong cac tai
ligu thi nghiém.

26.3.1. Dién khéng ddng bd doc truc va ngang truc

Céc tri s6 cGa dién khdng ddng b6 doc truc bao hoa x; va
khdng b&p hda x, dugc suy ra tif cdc dac tinh khong tai E =
fG,) va dac tinh ngdn mach I, = (i) nhu trén hinh 25-10. Vi khi
ngin mach theo dd thi vécto trén hinh 25-3, x; = E/I , nén ing
v6i mbi trj s6 cha i, tit cdc dic tinh khong tai (dudmg I) vA nghn
mach (duting 2) sé cd tri 88 cla x4 bao hoa tuong dng:

E AC

X, S =—
d 4B
n

(25- 6)
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Quan hé x; = f(i,) cd dang nhu dudng 3 trén hinh 25-10.

Khi mach tit khéng béo hoa, quan hé E = (i) la dudng thang,
tri s6 clia x, khong bdo hoa x4, 1a khong d6i va duge xac djnh
bdi ty s6: '

E, AD |
Xy B = (25-7)
I 4B
73 Ee
Vi ? = de nén
g =

Dién khéng ddng bd
ngang truc X tudng dng
vai ti théng cia phan
#ng phin Ung ngang truc
va tit thong tan cia day
qudn phan ¥ng. Trong
- may cyuc 18i vi theo
hudng ngang truc khe hd -
[dn, t¥ trd hudng ngang
truc 1én, do d6 mach tit
khéng bao hoa nén diédn Hinh 28-10. X4c dinh dign khang
khing ddng bo ngang ddng by doc truc
truc cd tri sd khong déi

va bang x, = 0.6x,. D8i v6i mdy ddng bd cyc dn thix, = x =

th

25.3.2. Dién khéng tén x,,

Véi cdch suy ra dac tinh tdi thulin cam (dudng 3 trén hinh
25-8) bing tam gidc dién khédng va dac tinh khong tai, thi néu ti
mot di€m ¢ badt ky trén dgc tinh tdi thudn cdm d¢é vé O'C’ =

oc sonlg song vdi truc ngang, sau dd qua O’ vé& dudng thdng song
song v8i OA céAt dac tinh khong tdi (dudng 1) & A’ rdi ha doan
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thdng ding A'B’ xubng 0'C’ ta dugc:
AR
Xy = : (25-9)

“

" Trén thue t& nhu trén da trinh bay, dic tinh tai thuin cdm
thanh lap duge bang thi nghié¢m truc ti€p (dudng nét dit trén
hinh 25-8) cé khéc véi déc tinh tai thuiin cdm suy t¥ déc tinh
khong tai va tam gldc dién khing (dudmg 2). Vi vay n&u lam thi
nghiém tryc ti€p d€ cd dac tinh tdi thuin cdm {dudng nét dut)
sau dé ti diém C”’ trén dudng do ldy doan O’'C” = 0'C’ = OC
va tiép tyc nhu trén ta dugc:

AVB"

X, = n ‘ (25-10

O day X, duge goi 1a dien khédng Pochié. R rang Xy > Xgy
béi v6i may ddng bd cuc dn Xp = (1,05 + 1,10)x,,; con d6i vai
mdy ddng bd cuc 1bi X, = (1,1 + 1,3,

25.4. TON HAO VA HIBU SUAT CUA MAY DIEN DONG BO

Nhu da bigt v& sy c&n bang nang lul_mg cua may dién dang b,
(iuc 24.3), khi 1am viée, trong may ¢ cac tdn hao déng, t6n hao
sAt, t8n hao kich tit, t6n hao phy va tén hao co.

T6n hao dong la cong sudt mdt mat trén day quin phan tinh
v gia thigt 12 mat d6 dong dién phan b8 déu trén tiét dién cia
daAy ddn. T6n hao nay phu thu¢c vao tri s mat dé dong dién,
trong lugng ddng-va thudng dude tinh & nhiét do 75°C.

Tén hao séit tir 13 cOng suft maAt mat trén mach tit (gong va
rang) do tif truimg bi&n déi hinh sin (ing véi tin s8 f;). Tén hao
nay phu thudc vao tri 36 cha tif cdm, tAn sd, trong lugng 16i thép,
chdt lugng cha ton silic, trinh d¢ cong nghé ché tao 15i thép.

T6n hao kich tir 12 cong suft t8n hao trén dién trd cia day
quéin kich thich va cda cdc ch8i than. N&u may kich thich dat
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trén truc cia mdy d5ng bo thi cong sudt tén hao trén phai chia
cho hiéu suit cta mdy kich thich.

Tédn hao phu bac gbm céc phin sau:

a) T8n hao phu do ddng dién xody ¢ cde thanh dén cla day
qudn stato va cdc b phdn khac cta may dudi tdc dung cia tit
trddng tin do dong dién phin dng sinh ra.

b} Tén hao & bé mat cuc tir hoac & bd mat cda 15i thép réto
mdy cuc dn do stato (cd ranh vd nhu vay tit cdm khe hd ed sdng
didu hoa rang. Do tac dung man chin ela dong xody, d séu trong
16i thép khéng cd t6n hao nay.

¢) Tén hao d rang cda stato do sy dip mach ngang va doc cia
tir thong chinh va do cac séng ditu hoda bac cao véi tin s6 khace
f.

Tdn hao co bao gom:

1. Tén hao cong suat cin thiét df dua khéng khi hose cic
ch&t lam lanh khdc vao cac bé phin cla may.

2. Tén hao céng sudt do ma sat 0 6 truc va d bé mat roto va
stato khi roto quay.trong moi chdt lam lanh (khéng khi,..).

O edc may dién dong bo cong sust vd tée do quay khac nhau,
ty l¢ phan phéi cdc tén hao ndi trén khong gidng nhau. Trong cdc
may ddng bd bén cdc cong sudt trung binh, tén hao ddéng trong
day quin phin tinh va day quédn kich tu chiém tdi khoang 65%
tdng tén hao. Trong khi do t8n hao trong 16i thép stato (ké ca
tén hac chinh va phu) chi chiém khoang 14%. Trong may phat
tuabin nudc céng sudt 1dn, téc do cham thi tén hao trong day
quén phan tinh va trong day quidn kich tir chiém khoang 35%,
con ton hao trong 16i thép stato thl chiém téi 37%. Trong trudng
hop nay, dé giAm bdt tdn hao trong 16i thép stato nén dung ton
silic ¢d sufit tdn hao nhé. T8n hao phu c¢d thé chiém tdi khoing
11% d6i v6i may phdt tuabin nude, trong dé chd yéu la t8n hao
b2 mat va t6n hao ddp mach vao khodng 18% d6i v6i may phat
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tuabin hoi va & day khac voi trvong hgp may phat tuabin hai va
d day khde véi trugng hop may phat tuabin adde, tén hao phuy
trong day ddng cha stato-la chd yéu. D& giam bét tdn hao phu
trong cdc mdy cong sudt lon thudng diung cdc bién phdp sau:

a) Chia day dan theo chidu cao clia rénh thanh nhiéu day ddong
bet day khoadng 4 + 5 mm va hodn vi vi tri cia ching d trong
ranh (déi khi ¢4 ¢ phin d4au néi) sao cho doc chidu dai cta rdnh
mébi day dong bet ddu nadm & tdt cd cac vj tri tit phia day ranh
lén phia miéng ranh;

b} Ché tao cdc vanh ép 161 thép stato, vanh dai dau néi cia
réto bang thép khong tit tinh;

¢} Tién xodn Sc bd mat réto cua mady phat tuabin hoi.

Higu suit cia may dién dong bd dude xac dinh bdi biéu thic:

P,
7= P, + 2p
trong da:
P, - cong sudt diu ra cha maAy;
Ep - tdng tdn hao trong may.

Hiéu sudt cha cac may ph4at dong bd lam lanh bang khoéng khi
cong sudt 0,5 + 3 ngan AW vao khoang 92 + 95%; cong suit 3,5
+ 100 ngan AW vao khoang 95 + 97,8%. N€u lam lanh bang
hydrogen thi hiéu suét ciing co th€ tang khoAng »,8%.

Céu héi |

1. Y nghia ctia ty sd ngdn mach K. Tri s6 cta nd 4nh hudng
thé nao dén cdu tao va tinh niang cia mdy dién ding bo?

2. Y nghla cia tam giac dién khéng trong may dién dong bo?

3. Hay suy ra cdc dac tinh tAi @ng vdi I = const nhung cosp
khdc nhau.

4. Hay biéu thj tli trubdng cla cyc tir va cta phhn dng khi
ngdn mach. :
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5. Vi sao khi may lam viée binh-thuong ding tri 86 x, béo
hoa, con khi ngan mach lai ding tri s6 khéng bao hda? Tai sao x
chi cd tri 8 khong bao héa?

6. Tri s6 cia dién khiang Pochié cé thay d8i khong? Vi sac?
Bai tap

q

Mot may phat dong bo cuc 16i ndi Y cde s6 ligu sau: 5, =
25 RVA; Uy, = 400 V; cosp,, = 0,8, x, ., = 0,08; r, = 0,21 Q;
dién trd cha day qudn kich tit r, = 1,238 Q; dong dién kich thich
i,, = 24 A; ty s6 ngdn mach K = 0,8 Hay thanh lap do thi

s.t.d.d. Pochié dng vai tdl dinh mdc va qua dd xac dinh:
a) Sd.d. E cia may;
b) Do thay d8i dién ap AU%;
c) Dong dién kich thich dinh mue i, ;

d) Dien 4p luc dd cta day gudn kich thich,

Huong dén: Khi thanh lap do thi a.t.d.d. Péchié cd thé dua
vao duong cong khong tai cho trén hinh 25-2, edn dac tinh ngdn
mach lam cd sd d€ suy ra tam gidc dién khang va tri s6 k F c6
thé vé duge dda vao ty s6 ngin mach K
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Chuong 26

MAY PHAT DIEN DONG BO LAM VIEC
G TAI KHONG DOI XUNG

26.1. DAI CUONG

Trong khi cung cdp dién cd thé xay ra trudng hop tai clda céc
pha khéng bing nhau, hd ding dién cia mét pha nao d¢ cd thé
rdt 16n, vi du nhu khi cung cép dién cho edc tuyén dudng sit,
cong nghiép dién phén,... v& nhu viy mdy phdt dién dong b sé .
lam viéc véi tai khong déi xdng, trong may dién dbng bod sé sinh
ra moét 6 hién tugng bat lgi nhu dién ap khong d6i xdng, cac
séng didu hoda s.d.d. va dong dién béc cao xuédt hién lam tdn hao
tang ién, r6to ndng va may rung,...

Gioi han tii khong xding cia may phat dién dbng bd xdy ra
khi ¢d ngdn mach khong d6i xdng trong hé théng dién luc, hoac &
diau cuc mdy (ngAn mach mét pha véi ddy trung tinh; ngin mach
hai pha vdi day trung tinh). Tuy dong dién ngin mach khong dsi
xting chi tbn tai trong mot thai gian ngén vi cde role bio vé may
phat dién sé tdc dong, nhung cing gy ra nhitng lyc dién ti hoac
hiéu dng nhiét rdt 1dn, ¢d thé lam hu héng may phdt dién.

D& nghién citu ché dd lam viée & tai khong d6i xdng cia m4ay
phat dién dong bo, ta dung phuong phdap phan lugng d6i xing,
chia cac dong dién, dién 4p khong ddi xding thanh ba thanh phin
d6i xdng: thi tu thuan, thi tu nguge va thi ty khong:

I
|

IO

|
(26-1)

-
l
— ot
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U, 1 1]},
U = [&8 a 1|]| 1, {26-2)
U, a at 1| ] U,

trong do a = 23 a2 = %3 1 4 a + 2 = 0.

Tham =8 clia may phdt dién (ng vdi cac thanh phan d6i xing
la z,, 2z, va z .

Dé thanh lap cdc phuong trinh dién dp cita mdy phat dién
ddng bd lam viée & tai khong d6i xing cin chd y ring dong dién
kich thich i, va tit trudng cla cyc tif tuong ing chi sinh ra s.d.d.
thi tu thudn E; = E, c¢dn cdc s.d.d. th ty nguge va thd ty
khéng d&u khong tbn tai (E, = ‘.Eo = 0}, vl viy ta cd:

]:33 = ﬁl + Liz;
0 = U, + I,z (26-3)
0 = i] + i Z,

Tit cac phuong trink (26-1)(26-2) va {26-3) cd th€ suy ra:
U =E-II ]Hlﬁz,—Iz

O, = a’E - 1;2)) - alyz, - Lz, (26-4)
a(E - Ilz)- aln,::2 Iz.

-l
H

Cac phuong trinh (26-4) cho th&y dién d4p cha mdy phat dien &
tdi khong d6i xdng bang s.d.d. d cac pha E, a’E, aE trit di cdce
dién 4p gidng trén cac téng trd thd tu thuidn, thi tu nguge va
thi ty khong do cdc dong dién thd Ly tuong dng giy ra.

C4c phuong trinh (26-1), (26-2), (26-4) ]a cd 8¢ d€ phan tich
ché& d¢ lam viéc khong d8i xidng ndi chung va ngan mach khing
d6i xdng ndi ribng cha may phat dién.

Trong chin phuong trinh khong d6i xdng ndi trén, E, z;, 2,, 2
da cho biét va cd chia mudi hai 4n s6. Tuy theo cdc trudng hgp
tAi khéng d6i xving cu th€ d€ tim 15i gidi, cAn thém ba phuoung
tmh bo sung nita. | .

Dudi day trudc khi phan tich mot 8f. trudng th ngin mach
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khong d6i xing, ta hay xét cdc tham s6 cia mdy phét dién khi
1am viéc khong 46i xing.

26.2. CAC THAM SO CUA MAY PHAT PHN DONG BO
KHI LAM VIEC O TAI KHONG DOI XUNG

26.2.1. Téng trd thu tv thuén z, = r, + Jx,

He théng dong dién thd ty thuan sinh ra trong may dién ddng
b6 ba pha s.t.4. quay c¢d séng co badn quay dBng bd vdi roto gidng
nhu & trudng hop mdy phat dién lam viéc & tii d6i xdng, nén khong
sinh ra dong dién cam dng & rato. Do d6 tng trd thi ty thuln z,
chinh 12 t6ng trd cla mdy khi lam viée & tai d6i xdng, trong dd
dién khdng thid ty thusn x; cia mdy phét dién ddng bo cyc dn
chinh 12 dién khéng ddng bo x4, va cia mdy dién cyc 18i cé tri s6
bang x; theo huéng doc truc, Xq theo hudng ngang truc. Con dién
trd thi tu thuan chinh 14 dién trd cha day quin phan dng.

26.2.2. Téng tré thur ty nguoc 2, = r, + X,

H¢ théng ddng dign thd tu nguoc sinh ra s.t.d. quay ngudge
chi®u quay rdto véi te d§ ddng
bo, vi vay téc 49 quay tuong ddi
ctia nd so v8i roto bang 2n, va
trong cAc day qufin dat trén réto
s& sinh ra dong dign co-thn a8 2f.

Dé&i v8i may cuc 1bi, dé thiy
rs ¥ nghia va trj s6 cia z;, ta
xem nhv rdto ding yén va tir
trudng quay ngudc véi téc dé 2n,
trén, 1a do dong dién hai pha tan
g8 2f léch nhau vB thoi gian 90°
chay trong hai day qudn doc truc

oy leoh mhau 90° va Hink 20-1. MO hinh cie mi)" phat
gang truc léch nhau v dong bd dng voi ddng dign

khéng gian d stato sinh ra (hinh thi ty ngude
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26-1). Trong trudng hop d6 sé
khong cd hién tugng hé cam
gitia hai pha; cac hién tugng
theo cac hudng doc truc d va
ngang truc ¢ khdng cd lién
quan véi nhau va cé thé xét
rieng ré. Nhu vay gi6ng nhu
d6i vdi m.b.a. (hodic dong co
dién khéng d3ng bé khi réto
ding yén), néu bd qua dién trd
thi mach dién thay th€ theo
huéng dge truc trén dd c6 day
quén phan dng, day quin kich

xfu‘

a) X,

Zyy

v

“ b) Lurg

b)

h
S

Hinh 28-2. Mach didn thay thé hudng

doc tryc khi c6 diy quin cédn (a) va

%hi khéng c¢é didy quin can {b) cie
mdy dién dbng bd

thich va day quén can doc tryc
nhu & hinh 26-2a; hotic nhu ¢
hinh 26-2b n&u khong co day
quén cdn doc tryc. Cing nhu
vAy mach dién thay th& huéng
ngang truc sé nhu & hinh 26-3a
néu c¢6 diy quén cdn ngang
truc; hodc 8 hinh 26-3b né&u
khong cd day quéin can dd.

Can cd vao cdc mach dién
thay th& d¢, dién khang doc va

Hinh 26-3. Mach didn thay thé hudng ngang truc dng vdi ti trudng

ngang tryc khi cé diy quin cén (a) va

khdng c6 ddy quin cén (b) cia may
dién ddng bd

cna dong dién thd ty ngugc khi
cd dily quén cin bang:

(26-5)
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— +
Xug  Xoacq

va khi khong cd day qudn can bang:

1
X, = Xg, t 1——1-—- {26-7)
—_— e —
xud En
x;! = X,y t Xyq = %g {26- 8)

Vi tit trudng nguge quét réto voi hai lan tée do ddng bd nén tri
s6 cua dién khdng thd tv nguoc x, ludn thay déi lap lai cdc tri sb
doc va ngang truc, do vdy khi ¢6 diy quin can cd thé xem nhu:

x; + x
d - 4 - (26-9)

Thudmg khi cd day quan can thi x5 = x”_ do dd:
X+ = x;j = X

< 9
O truong hop miy khoéng of day quéin cAn cd thé xem rang:

Hz=

X, + X
x, =t 0 (26-10)
2 2 D
Thong thutng dién khang thd tv ngude cé gidi han nhu sau:
X, < X < X4

Déi v6i may cuc fn x, = 0,12 + 0,25. D6i vai may cue 1di cd
ddy quén can x, = 0,15 + 0,35 va khong cd ddy quin cin
x, = 0,3 = 0,6.

Dién trd thd ty nguge bao gdm dién trd clia diy quidn phan
ting r, va dién trd cia day quén roto qui d8i v@ phan dng r;
nghia l1a:

I"r .
B =y b (26-11)

62



Céc tri sé cla x,, r, cd thé xac dinh dugc theo thi nghiém -
bidng cdch dat vao d4y quén phin dng dién dp thdp U, va quay
roto nguge voi chidu tit trudng quay véi téc dd ddng bd. Do ddng
di¢n I, va cong suit P, ¢ phia day quin stato ta tinh duge:

U, P2 | ]

251 P hEFr iR =VR X
2 2

trong dd céc tri s I,, U,, P, deu dng v6i mét pha.

26.2.3. Téng tro thir ty khéng z, = r, + x,

Dong dién thi tu khéng I, cung pha vé thdi gian chay trong
day quén ba pha léch nhau 120° trong khong gian s& sinh ra &
khe hé céc s.t.d. dap mach ciung pha v& thdi gian va léch nhau
120° trong khong gian. Khi phan tich ching thanh céc sdng dibu
hoa thi t8ng cla cdc s.t.d. co bdn va s.t.d. ¢ bac khdc bdi ba dBu
bing khong. Vi vay 4 khe hd chi tdn tai tif trudmg dap mach do
cédc sdng diku hda bdi ba nhu 3,9,15,... sinh ra. Céc dong dién
cam ¥ng trong day quén kich thich vA d4y quén cAn gay ra bdi
cdc ti trudng bic cac dd thudng cd trj s6 nhd khong dang ke,

V1 tit trudng co ban khéng tdn tai & khe hd nén dién Khing
thid ty khéng x, dugc xdc dinh bdi cdc ti trudng tén & rinh, &
dAu nbi va cac tir trudng bac cao néi trén. Cing vi viy ma tri sf
clia nd thudng n}ub. D6i v6i méy cyc 4n x, = 0,02 + 0,10, cdn d6i
vOi may eye Ibi x, = 0,02 + 0,20 o

Dién trd thi ty khong r, thudng 16n hen'r, do trong dAy quén
phin dng cé thém t8n hao phu gdy nén bdi cdc tit trudng bac
cao, nhung vl céc tir trudng dé rAt nhd nhu da ndi & trén nén cdc
t6n hao phy d6 khong l6n va c6 thé cho ring r, =~ 1,

Cdc tham 86 z, r,, x, cé th€ x4c dinh bdng thf nghi¢m néu
cho réto quay v61 tdc do ddng bo va dat dign 4p Uhs théip vlo .
ba pha day quin udi néi ti€p cia stato. TH céc b} 16 U,,, P, lo
doduqeddquuﬂnmtotasuyra



P

o - — 0 . -
v I = 2? Xo = ¥2, - T
31,

.26.3. ANH HUONG CUA TAI KHONG POI XUNG
DOI VOI MAY PHAT DIEN DONG BO

Khi lam viéc voi tai khong ddi xdng, trong may dién chi cd céc
dong dién thu ty thufin va ngude cdon dong dién thd tu khong
hodc cd tri a8 rfft nhé hoac khong tdn tai, vi diy qudn phin ding
thudng ndi hinh sao c¢d di€m trung tinh néi d4t qua dién trd lén
(v6i muc dich ba., vé) hoac khéng néi det. Tu trudng quay do
dong dién thd tu nguoc sink ra trong may dién ddng bo nhitng
hién tugng bAt lgi khién cho may phat dién lam viéc trong nhitng
didu kig¢n kho khan hon nhu dién ap khong d6i xing, tén hao
tang va roto néng hon, may rung nhitu. Dudi day ta lAn lugt xét
cdc hién tugng dé.

26.3.1. Dign &p cla méy phét dign
khi lam vigc & thl khdéng d8i xirng

Khi lam vigc & tdi khong d&i xdng dong dién thu tu ngugc sé
g4y nén nhiing didn 4p roi 2,1, bi€u thj bing nhing vécts cd che.
gdc khdc nhau véi dién dp thid tu thudn & cdc pha. N&u vé db thj
vécto riéng bigt cho tiung pha theo cde phuong trinh (26-4) sé suy
ra duge dign dp U, U,, U_ & d3u mdy phdt dién ddng bg. Cac
dién Ap dd khong d8i xing, nghla 14 tri 88 clia ching khéc nhau
va gdc 18ck pha v8i nhau khdc 120°. Tinh trang d6 Anh hudng
x4u d&n cdc ho dung dién, ddc biét dbi véi cde dong co dién
khong dbng bo va ding co didn ddng bo.

Ta chi ¥y rdng néu trong may cd dat diy quin can hodc roto
va cyc tit bing thép nguysn khsi thi z, cd tri sd nhé nén dién ap
khong d6i xing {t hoo. Ditu dd cd thé gii thich duge nhu sauw:
dong dién cAm dng trong diy quén cdn va thép roto nguyén khdi
tuong d4i i6n sé sinh ra tif thong l1Am gidm bat tit trudng quay
ngugce khign cho z, nhd hon, két qua 1 dign 4p duge cAi thiln,
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26.3.2. Tén hao vi réto néng

Khi lam viéc & tai khong d6i xdng, ti trudng quay hguge sinh
ra dong dién co tin sd 2f § réto gay thém tdn hao & roto, ddng
thoi cing khién cho roto bi ndng thém va hiéu suft clia may bi
gidm. Trong day quén can hoac roto thép nguyén khéi cia may -
phat tuabin hoi, dong dién ndi trén rat 16n, mat khdc do hidu dng
bé mat, dién trd cla day quin can ciing ting, két qua 12 néu tai
khong d6i xding nhidu thi day quén cAn va réto nguyén khdéi sé&
néng dit d6i. Nhu vay than réto sé bj bién dang va cd kha ning
l[am hu héng cich dién cta day quén kich thich.

Can chd y riing trong day quén kich thich, dong dién ndi trén
khong 16n vi dién khang tin cta day qudn d¢ tuong dsi 16n, nén
phan ting thém nhist 4o cla roto may cuc 15i do day quén kich
thich coi nhu khong ddng ké.

26.3.3. Hién trong méy rung

Khi tdi khong d6i xdng, do tdc dung tuong hf gita tit trudng
cda cyc tif vdi tit trudng quay ngugce cla stato, cﬁhg nhu tit
trudng quay thudn cia stato voi tif trudng ctia cac dong dién tAn
. 86 2f, cAm Ung & réto sé sinh ra mémen quay cd dfu thay déi va
¢d lyc ddp mach véi thAn s8 2f tdc dung theo hudng ti&p tuyén &
mit roto va tde dung theo hufng tAm gita stato va roto. K&t qui
la stato va rote ¢ khuynh hudng bj bi€n dang, khdi 14 thép ép
cia stato khong chat, cdc m6i han khung mdy b hu héng, méy bj
rung manh va Bn,... , ’ :

Céc hién tugng di¢n 4p mit d6i xding, roto phdt nong di doi
va médy rung ndi trén cang nghiém trong néu mdc d¢ khong d4i
xing cla tdi cAng nhidu. D& han ché cdc hign tugng bét lgi ndi
trén, trong dé chi y&u la han ché nhiét d¢ ting cla roto va mic
d6 rung may, thudng thl cho phép mdy phat dién 1am viéc lau dai
v8i tdi khong d6i xdng néu dong disn cdc pha khong vugt qué
dinh midc va sy chénh lgch gika dong didn giita cdc pha khdng
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qud 10% dong dién dinh muic d8i véi mdy phdt dién tuabin hoi va
20% d6i v6i mdy phéat dién tuabin nitge.

26.4. NGAN MACH KHONG DOI XUNG

O muc nay sé& pban tich cdc trudng hqﬁ ngan mach khong déi
xdng clia mdy phdt dién, thi du nhu ngadn mach mét pha, ngéin
mach hai pha.

26.4.1. Ngin mach mét pha
' Gia thi pha a bi ngédn mach nhu

trinh bay trén hinh 26-4, ta cd:
U, =0 (26-12)
I, =1 =0 (26-13)

Ba phuong trinh b8 sung dd hop véi
cdc phuong trinh (26-1), (26-2), (26-4)
: thanh hé théng mudi hai phuong trinh
Kinh 26-4. SA 48 ngén  v6i mudi hai &n s6. O day ta hay xéc
mach mdt pha cla mdy dinh dong dién ngén mach mét pha [,

_phét ding bo Trude hét ta c6:
_ I =1, (26-14)
Tit (26-13) va (26-1) suy ra duge:
I =1 (26-15)
1 1
L= =1= -§~Ia =3 I (26-16)
Thay (26-16) vao (26-4) co:
. ‘E
I,)=L=10= m (26-17
-va dong dién ngén mach mdt pha cd trj s6:
' ' . © 8E
I,=1 =38 = m (26-18)



Dién dp cia cac pha b va ¢ sé x4¢ dinh dugc theo hai bigu
thic cuéi cang cda (26-4). )

Né&u bé qua dién trd thi db thi vécto dong dién va dién 4p khi'
.ngin mach mot pha s& nhu & hinh 26-5.

fa

Hinh 26-5, Db thi véctd dign 4p va ding didn khi ngin mach mét pha

T nhivtng két qua phan tich & trén ta cdé thé thanh lap mach
dién thay th& dng v6i trudng hop ngdn mach moét pha nhu hinh
26-6, trong d6 may phat dbng by dugce bigu thi bang ngudn s.d.d. '
E v&i tdng trd thi ty thusn z, va chd ngan mach duge bi€u thi
bing cdc téng trd z, va z, giita cdc di€m M va N. Mach dién
thay th& nhu vdy hoan tcan phia hop
v4i bi€u thie (26-17). Dién dp U, tac
dung gita cde diém M, N dac trung
cho chd ngdn mach, con cac dign ap
U, va U, 1a dién 4p roi trén cdc tong
trd z, va gz, Chid y rdng mach dién
thay thé& trén cing cd th€ dng dung
duge khi x4y ra ngan mach mdt pha
Hinh 26.8. Mach dién thay thé CTORE lugi dién phde tap. Trong

khi ngén mach mét pha cia trudng hop dd z;, z, va z, la cac tdng
méy phat didn ddng b®  trd thd tu thudn, thd t¢ nguge va thd
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ty khong ctla cd ludi dign.
« 26.4.2. Ngén mach hai pha
Gi4 thd ngidn mach xay ra giita cdc pha & va ¢ nhu trén hinh

26-7, ta cd:
U, = U, {26-19)
I, =0 (26-20)
I, +I.=10 (26-21)

D€ tim tri s6 cua dong dién ngdn mach
hai pha trudc hét dem cong cdc phuong
trinh (26-1) k&t hop vdi (26-20), (26-21)
va (26-3) ta dudc:

Hinh 28-7. S0 db ngén I, =0
mach hai pha cda may U = o
phéat dbng bd o :

I, +1; =0

Tu didu kién (26-19) U, - U, = 0 dem vao cdc phuong trinh
(26-2) ¢ U; = U,. : :
Dua nhitng két qui d6 vao (26-3) =6 suy ra duge:

E = (Zl + 22)11
E
. hay la: L[ =-I; = ——
' z, + 2,
va sau cung [p=1,=-1. = azI1 +al, = (a’® - a),
-jv3E .
= -jV8l =—— (26-22)
z; + 2,

Db thi vécto dong dién va dien 4p khi bé qua dién trad dng vai
trudng hgp ngin mach hai pha trinh bay trén hinh 26-8 Mach
dién thay th& dng véi trudng hop ngdn mach hai pha nhu hinh
26-9.

Tt nhitng két qua cd duge khi phan tich cdc trudng hgp ngan
mach mot pha; ngdn mach hai pha 6 chuong nay va trudng hop

68



ngdn mach ba pha d8i xung 4 chuong 25 ta nhén xét ring, vi
z, >z, >z, nén theo cde bi€u thic (26-18), (26-22) va (25-1) thi -

b2 :

Hinh 2e.2. D& 1hi véctd ddng dién va dign 4p khi ngdn mach hai pha
véi tri s6 E nhu nhau sé ¢ [, >[ , >,
Nhu vdy la dong dién ngdn mach mo6t pha
cd tri 0 1én nhat. S& di nhd vay 13 vi
rdng trong trudng hgp ngédn mach mét
pha t4c dung khi tif ctia phan dng phin
{tng chi do mo6t pha tao nén, do dd dong
Hinh 26-9. Mach dign  djan ngidn mach mot pha s& 16n. Khi s6
1::? pt:: ::; r:-:’:: ;a:th pha bi ngén mach tang lén thi tdc dung
dign dng bo khtr tit clia phan dng phin dng cing tang

va ddong dién ngdn mach sé& gidm xubng.

Céau hdi

1. Y nghia vat Iy cda cac tham s8 x, x,, x,.

2. Cho hé théng vécto cdc dong dién thd tu thudn, thd ty
nguoc va thé ty khdng cia tdi khéng ddi xing. Vé db thi vécto
dién 4p cia k2 pha cd tai khong d&i xidng dd caa may phdt dién
ddng bs. )
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Chuong 27

MAY PHAT DIEN DONG BO
LAM VIEC SONG SONG

27.1. DAI CUONG |

Trong méi nha mdy dién thudng cd dat nhidu mdy phédt dién
ddng bd va ndi chung cdc nha may dién déu lam viéc trong mét
hé thdng dién luc. Nhu vAy trong mot hé théng dién luc cd rat
nhi%u may phét dién ddng bo lam viéc song song. Viéc ndi cdc
may phat dién lam viéc chung trbng hé théng dién luc la cin
.thi&t, vl ¢d vu difm gidm bét v8n dAu tu dit may phat dién dy
trit A& phong stta chita va sy c6 d€ dam bio an toan cung cép
dién, hodc sif dung hop Iy cdc ngudn nang Iugng nhu cho cac
tram thay dién lam viéc véi cOng sudt 16n trong miua mua 16 dé
gidm b6t cong suét cla cdc tram nhist dién, do d6 tigt kiem duge
than trong thdi gian dd, ndi tom lai 12 nfing cac duge cdc chi tidu
kinh t& va k¢ theat khi thi6t k& va van hanh. -

Trong chuong nay sé nghién citu vin dé ghép cac may phat
dién lam viéc song song v6i nhau vA ngodi ra sé nghién ciu vén
d@ didu chinh cong suét tdc dung, cong sufit phan khdng cia may
phat dién khi nd lam viéc trong hé thdng dién lue cd cong sudt
lon va khi nd lam viéc song song v4i mot mdy phat dién khdc cd
cOng suflt tuong tu.

27.2. GHEP MOT MAY PHAT DIEN PONG B
LAM VIEC SONG SONG

Khi ghép m&t may phét dién ddng bd lam viéc song song irong
hé théng dién lyc hodc vai moét mdy phdt dién dong bg khée, dé
trdnh déng didn xung va cdc mémen dién tlf ed tri s§ rdt lon cd
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th& sinh ra sy cd lam hong may va cac thi6t bi dién khéc, gay v6i
loan trong hé théng dién luc thi cde tri 88 tde thoi cia dién 4p
mdy phat dién va hé thdng dién luc phai luén bing nhau. Muén
vay phdi ddm bio cdc ditu kién sau day:

1) Dién 4p cia may phat Ug phéi bang dién 4p cia lu6i dién
U
2) Tan s8 clia may phat f;; phai bﬁng tAn s6 cta lusi dién £

~ 3) Thd- ty pha cia mdy phat phai gidng thd ty pha clia luéi
dién’

4) Dién dp cia mdy va cua luéi phai trung pha nhau.

Néu khéng ddm bdo ding cdc digdu kién ndi trén,khi ghép song
song may phdt dién cd thé xAy ra céc su ¢f nghiém trong, thi du
nhu khi déng chu dao ma dién dp ciia may phat va cla ludi léch
pha nhau 180" thi sé tuong dugng véi néi ngdn mach mdy phat
dién véi dién 4p Up - U = 2U; dong dién xung khi ddng clu
dao cd thé 18n g8p hai Iian déng dién ngan mach thong thudng;
lye v& moémen dién tir sé Idn gdp bdn 1an, phd hong day quén, két
c#u thép, 16i thép, truc,... cia may phat dién.

Khi ghép song song, viéc didu chinh dién ap U via may phat
ddng bo duge thuc hién bing cach thay d6i dong dién kich thich
cla may, thn 8§ f;: cua may duge diéu chinh bing cach thay ddi
mémen hoac tde 46 yuay cha déng co sa cip kéo may phéat dién.
Su tring pha gida dién ap cda mdy phat dién va ciia ludi dién
dugc ki€m trz bang dén, vénmet ¢ chi s6 khoéng hoac dyng cu do
ddng bs. Thi ty pha ciia mdy phat dién thudng chi duge kiém tra
mot 1an sau khi l4p rdp may va hoa ddng bé véi ludi dién 18n
dau.

Vige ghép song song mady phat dién vao hé thdng dién theo cdc
didu kién ndi trén goi 14 hoa ddng bo chinh x4c may phat dién.
Trong mot s6 Lrudng hap ~d thé dung phuong phap hoa ddng bo
khéng chinh xdc nghia 12 khéng phai so sdnh tin s, trj s§ gde
- pha cdc dién 4p cia mdy phdt dién cin duge ghép song song va
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cta ludi dién. Phuong phdp nay con duge goi la phuong phép tu
ddng bo. Dudi day sé 1an lugt xét cdc phuong phdp hoa dong bd
chinh xdc va ty doéng ba.

27.2.1, Cac phuang phap hda ddng bd chinh xac

BE€ ghép may phat dién vao lam viée song song v6i ludi dién
bang phuong phip hoa dong bd chinh xdc, ed th€ dung b hoa
dong b6 kifu anh sang dén hodac bd hea déng bd kifu dién tir.

a. Hdoa dong bo bling bd dong bd kiéu énh séng

Phuong phédp nay dung cho cdc mdy phat dién dong bo cong
sudt nho va duge thuc hién hodc v&i ki€u ndi "t&i" theo so db txén
hinh 27-1a hoac vdi kidu anh sang dén "quay" theo so db trén
hinh 27-1b. Trong cdc so dd trén hinh 27-1a va b, F| 1& may
phat dién dang lam viéc va F, la may phdt dién cin dem ghép
song song v6i F|. Bo dong b6 ki€u 4nh sdng dugc hinh thanh
bang cac(ngom~deén 1,2 va 3.

Khi hoa dong bd theo ki€u ndi t8i (hinh 27- la), mdi ngon dén
1.2,3 cia bd dbdng bd duge ndi gita hai dau tugng dng cla cau
dao D,. Trong qud trinh hoa cibng bd thudng phai digu chlnh

| 4% | 4.4
o7 ]
by >
f1]
bL ]r% \? y b
L N j 2 2
L----u
‘5 b.:-'-'fF @%"6"
- —_— -
;1‘” 3?‘-& 3"’-:2
+ + - +
a)

Kinh 27-1, S0 dd hda dbng bd may phat dign kifu ndi 8" (a)
va ki€u anh s&ng dén "quay’ (b}
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ddng thoi dién dp Uy va tin s6 {: cia may phat dién F, Dién 4p
U, cia may phét dién duge ki€m tra theo digu kién U, = Uy
(troug dé U, la dién dp cha ludi dién va cing la dién dp cia may
phat dién F, dang lam viéc) bang vonmét V cd chu dao déi néi.
Tan s§ va thd tu pha duge ki€m tra bing bd dbong bd véi ba den
1, 2 va 3. Khi tan s8 fp = f] thi dién 4p U, - U; dat vao céac
dén I, 2, 3 s€ od tan s6 f; - f;. N&u thd tu pha clda may phat
dién va cua luéi dién gidng nhau thi ca ba ngon dén sé lan lugt
cung téi va clng sdng nhu nhau véi tan s6 fi; - f; dd.

Hinh 27-2. D3 thi vécte didn ap khi néi 8" (a)
va khi néi theo &nh sang *quay” {b)

Sé& di nhu vay 14 vl cde dién ap AU dat lén ba ngon di-n chinh
14 hiéu 36 cdc dien 4p pha tugng dng cua hai hinh sac dién ap
ctia may phat dién F, va ciia luéi dién, quay véi cdc tan sé goc
wp = 27f; va w; = 27f, nhu trén hinh 27-2a. R6 rang la khi fp
# f, thi cdc dién dp dat vao ba ngon dén sé thay ddi gidng nhau
trong pham vi 0 = AU < 2Ug va ba pgon dén sé cing sdng va
t8t v4i hiéu cdc tin sé { - f; dd. Tiép tuc ditu chinh tan s6 fi
ctia may phat F, sac cho chu ky toi va sang bidng 3 + 5 giay
{nghia 1a lac dd fi- = f;) va cht cho ldc cac den tat hén dng véi
lic dién Ap cia mdy phat dién F, va cda ludi dién trung pha



nhau thi cd th€ ddng cu dao D, va vigc ghép song song mdy
phat dién vao lusi dien difoc hoan thanh.

Khi hda dbng bo theo kigu dnh sdng quay (hinh 27-1b) thi hai
trong ba ngon dén thi dy cdc dén 2, 3 phai duge ndi v6i cdc dau
khong tuong ing cda chu dao D, Trong qud trinh ghép song
song n&u thi ty pha giSng nhau thi khi fp # f{ cdc den 1, 2, 3 s
lan lugt sdng va t6i tao thanh dnh sdng "quay”. Vi dién 4p dat
vao cdc dén do sé khong bing nhau va thay d8i 1An lugt trong
pham vi 0 = AU = 2Up nhu trén hinh 27-2b. Khi fg > f; néu
dnh séng quay theo m¢t chidu nhét dinh thi khi fz < f; anh sdng
88 quay theo chidu ngugce lai. Téc d6 quay nhanh hodc cham phu
thugce vac sy khac nhau gitta f| va fi. Dieu chinh cho fz = f va
t6c d6 4nh sdng quay that cham (fp = ) va dgi cho khi dén
khang noi chéo {den 1) t4t han va cdc dén ndi chéo (2 va 3) séng
biang nhau dng vdi lic cde dién 4p cha mdy phat dién va luéi
dién trung pha nhau thi cé thé déng chu dao D,.

Can chid y rang khi hda dong bd bang bd ddng bo kifu den,
néu theo so do ndi t8i ma két qua duge dnh sdng quay hodc néu
theo s0 db ndi kiéu 4nh sdng quay ma két qua dugc dén cung
sAng va t6i thi nhu vay la thi ty pha clia may phat dién khéc voi
thit ty pha eta ludi dién. Trong nhiing trudng hop dd phai trao
d8i hai trong ba d&u ddy tde 1A hai trong ba pha cia may phat
dién véi cau dao D.,.

b. Hoa dbng bd bing bd dong bé kiéu dién ti

"Trong cdc nha mdy dign cd dat cdc mdy phat dién cong sudt
16n, 48 ki€m tra cac ditu kién ghép song song mdy phat dién vao
ludi dién ngudi ta thudng dung cét dong bd tiic 1a bé ddng bo
kigu dign tir. Cot dbng bd gbm ba dung cy do sau: mdt vonmét cd
hai kim, mét kim chi dién dp U cia mdy phat dién, mot kim chi
di¢én ap U cua ludi dién; mét tan s k& cd hai day phién rung dé
" chi ddng théi tan s6 {; cha may va tan sf f; cda ludi va mot
dung cu do lam viéc theo nguyén ly tif trudng quay cd kim quay
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vdi tan s6 f - f{. Téc dd quay cila kim phu thudc vao trj s6
fg - f va chidu quay cla kim thudn hodc ngugc chidu kim ddng
hd tity theo f; > fp hodc ngugc lai. Khi fp = f; va kim quay that
cham (fp =~ f;) thl thei di€fm ddng ciu dao la lic kim trung véi
dudng thidng didng va hudng 1én trén.

Viéc hdoa ddng bd chinh xdc mdy phat dién doi héi nhan vién
thao téc phai that thanh thao va tdp trung chd y cao d6 d€ trdnh
nham l4n nh4t 12 khi trong hé théng dién lue dang cd sy c§. D€
giam nhe cong vi¢e clia nhén vién thao tdc va tranh nhiing nham
lin c6 th€ xay ra su cf, c6 thé dung bd hoa ddng bd tu déng giup
digdu chinh ty dong Ug va fp ciia mdy ph4t va ty dong ddng ciu
dao khi cdc di2u kién ghép song song da duoc dam bdo. Tuy
nhién vi khi trong ludi dién cd su c§, dién d4p va tin 86 cia ludi
ludn thay d6i nén qu4 trinh hda ddng bd ty dong thudng kéo dai
tit ndm d&n mudi phit hoac |Au hon nita. Vi thé ghn day trong
mét s6 trudng hop ngudi ta thudng dung phuong phap tu dong
bo.

27.2.2. Phuong phép ty ddng bd

Viéc ghép may phat dién ldm viéc song song vai luéi dién theo
phuong phap ty ddng b6 duge ti€n hanh nhu sau: Dem quay méy
phat dién khong dugc kich thich (Up = 0) véi day quén kich
thich dugc n6i tAt qua dién trd triét tit d&n téc d¢ sai khdc véi
téc d6 ddng bo khodng 2% rdi khong chn ki€m tra tan s6, tri s6
va gdéc pha cha dién dp cd vige dong cAu dao ghép may phat dién
vao ludi dién. Sau d6 lap tic cho kich thich mdy phdt dién va do
tdc dung cia mémen ddng by, may phat dién duge 18i vao tde df
ddng bo (fg = f;), qué trinh ghép méy phat dién lam viéc song
song trong ludi dién dudc hoadn thanh.

ChBn chu ¥ rdng viéc déng chu dao ndi mdy phat dién chua
duge kich thich vao Jusi dién cd dign dp U; tuong duong v6i
trudng hop ngdn mach d6t nKien cta luséi dién, Vi ngoai téng trd
ciia ban than mAy phat didn cdn cd tdng trd ctia cac phin td
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khéc cia luéi dign (mb.a. ting
Ap, dudng day,...) nén dong
dién xung chay trong mdy
phit dién khéng vugt qué ba
hoac bfn lin dong dién dinh
mydc. Hon nita vi day quén
bey kich thich duge ndi qua dién
\ ~ ~ trd triét tU nén dong dién
o [ ke oo “~iz¢ ~—mi¢ xung qud d6 gidm rdt nhanh.
Hinh 27-3 cho thdy su bién
ddi cha U, 1 va i, khi dong cau
dao ghép may phat dién vao
ludi dién bang phuong phép tu
dbng bo. Phuong phdp tu dong
bo duge phép s dung trong trudng hgp ng < 3,614,

Hinh 27-3. S¢ bifn déi coa U, | i,
cla may phat 100000 kW khi hda
ding ty bd vao WG dign

27.3, PIEU CHINH CONG SUAT TAC DUNG VA CONG
SUAT PHAN KHANG CUA MAY PHAT DONG B

Tai cia hé diung dién trong Iudi dién thudng luén thay dbi
theo ditu kién cua san xudt hodc ciing c¢d thé cé trudng hop tuy
tai khéng thay dfi nhung do digu kién vdn hanh ecda lu6i dién ma
cAn thi&t phai thay d6i ché 40 lam vidc cha cdc médy phat dién, do
d¢ trén thuc t& phai di2u chinh céng suét tdc dung P va cong
suft phdn khdng Q cia may phét dién ddng bo.

Ta hay xét v8n d& & hai trudng hgp di€n hinh. Trudng hogp
thd nhét la trudng hop mdy phét dién lam viéc trong hé thing
dién lye cd c6ng sufit vo cing 16n vai U,f = const, hay ndi khac
di tong céng sult cia cic may phat dién dang lam viéc song song
trong hé théng rat Ién so véi céng sudt caa méy phat dién dang
dude xét, do d6 viée didu chinh P va Q cia may phédt dién dd
khong lam thay d8i U, { cta hé thdng dién. Trudng hop thid hai

‘1a trudng hop chi oo hai hosic vai mdy phat dién cong suéit tuong
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ty lam viéc song song va sy thay d3i ch€ d¢ lam viéc cta mdt
mdy s& lam thay ddi U, f chung cia ca cdc mdy phar dién dd.

27.3.1. Digu chinh cdng sufit tac dung P
cua may phéat dién dong bd

a. Trudng hgp may phat dién lam viée
trong hé thong dién cing sufit vé cung lon °

O trudmg hop nay U va f 1a khéng d8i nén néu giit dong dién
kich thich i, khéng d8i thi E 1a hiing s6 va theo bifu thic (24-14)
" thi P 14 ham 86 cha géc 6 va dudng bifu dién clta nd cd dang
nhu da bidt trén hinh 24-9. é‘ché d% lam viéc xdc lap coéng sudt
tdc dung P cla mdy dng véi gdc 8 nhdt dinh phAi cAn bang vdi
cong sufit cg trén tryc lim quay may phat dien. Duang bi€u dién
cdng sudt cd cia ddng co sg

cdp duoc bifu thj bing dudng P/
_thidng song song v6i truc "w;& N
ngang va cit dac tinh gdc & AN |
difm A trén hinh 27-4. Nhu Wi Il s
vay muén didu chinh céng A \
sufit tac dung P clia méy { AP \\ E o i
phét thi phai thay d8i gdc 6, "';'T_ \\1! |
H 3 H 1 L -~
nghia la giso di€m A bang 0 6 2y 7, -

céch thay 48i céng sudt ca \

trén truc may. Hinw 27-4. Cong sulit tic dung

Céng suft tac dung cuc dai vad cOng suft chinh bd cla may
P_ m2 méy phdt dién cd thé phat dién dBng by cye b
cung c#p cho hé thdng dién
dng voi khi dP/d6 = 0. Ap dung ditu kién dd d&i vdi bidu thdc
(24-14) cia méay phat ddng bd cuc &n suy ra duge 6, = 90° va:
mUE
P = _ (27-1)

m
. xd
Ciing nhy vay d46i v6i mdy cyc 1i, ti (24-13) o6 the suy ra
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v‘A2 + 8B2 - A

duge géc 6, xdc dinh boi: cosd

m 4B
mEU , 11
trong do: A= , B=mU«—-—)
_ Xy X, Xy
mUE mU? 1 1
va P, = sinf, + -——— (— - — )sin28, (27-2)
> S 2 X, X

Khi digdu chinh cdng suft tdc dung cdn chid y ring may phit
dién ddng bd chi 1am viéc dn dinh tinh khi 0 < 8 < 6. DE thay
r5 di2u d6, gid thi ridng mdy dang lam viéc & giao diém A dng
v6i @, < 6,. Néu do mét nguyén nhan ndo dd cdng suft co P
clia dong co s6 clp tang lén trong mot thoi gian ngAn, sau d6 lai
trd vB tri s6 ban diu thi roto clia cdc may phat dién sé quay
nhanh lén. Nhu vay gdc 8 sé tang thém + Ad va tuong-dng cdng
sudt P s& tang thém AP. Vi lic dd céng suit co P, d& trd v& tri
g6 ban d4u nén P + AP > P, két qua 1 roto 88 bi ghim va mdy
phat dién trd lai l1am vigc & gdc 68 ban diu sau vai chu ky dao
dong. Trdi lai néu mdy phdt dién 1am viéc xdc lap 6 6, > 6., vl
du & difm B trén hinh 27-4 thi khi cong sufit ca thay d8i nhu
trén, gdc 6 tang thém A6 sé lam cho P ciia mdy phdt dién giam,
~nhu vay P < P, k&t qud la roto quay nhanh thém, géc 6 cang
tang vA mdy phat dién s& mat ddng bd vdi ludi dién.

TU nhitng didu ndi trén ta thdy rdng, khi digu chinh cong suft
tdc dung ma mudn gill cho may phat dién lam viéc én dinh thi
phdi cd didu kién sau:

dP

— >0 (27-3)
a6

P :
trong d¢ “w dugc goi la cong su#it chinh bd dac trung cho kha

nang gi cho may lAm vigc ddng ho trong ludi dign va dudc ky
hiéu bang P,
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Tu cac bidu thiic (24- 131, (24-15) suy ra duge hé s6 edng suft
chinh bo d&i vl may cuc 16i:

mUE , 1 1
Pp=—cosf + mUt — - — )eos20 (27-4)
X X, Xy
va déi v3i may ede an:
‘ mUE
b = cosf
X4

Dudng bifu dién cua cong suit chinh bd nhu trén hinh 27-4.
~ Ta thdy khi khong tai (# = 0), kha nang chinh bd tic kha nang
cta AP gilta cong sudt cd dua vao mdy va céng sudt tic dung
dua ra ludi dién dng vdi sy thay d6i A6 lAm cho mday phat vén
duy tri lam viéc ddng bo v6i ludi dién 14 16n nhét, con khi 6 = 8
thi kha ning chinh b6 bang khong.

Trén thuc t& van hanb dé€ dé phong trutng hap U hoac E giam
hedc nhitng nguyén nhan khédce lam cho cong sudt P dua ra ludi dién
giam theo nhung vAn duy tri duge ddng b6, may phat dién thudng
tam viée véi cOng sudt dinh mic P, dng voi 6 < 30°.

Nhu vay kha nang gud tai cda méay phdat dién déng bd duoc
xdc dinh ty sé6:

m

k=
In o)

t dm
goi Ja hé =3 nang luc gua tai.

1

Déi véi may cyc an k., =—
sinf,

Theo quy dinh thi can dam bac k> 1,7 vA muén nhu vay thi
may phai cd ty s6 ngan mach K lén, nghia la x, phai nho (hodc
khe hé ldn). _

Can cha ¥ rdng khi didu chinh cong sust tac dung P, do 6
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thay ddi nén cong sudt phan khang ciung thay d&i theo.

b. Truong hop may phat dién cong sudt tuwong tu lam
viéc song song

Gi4 thlt cd hai mdy phat dién cong sudt bang nhau lam viéc
song song. 0 truong hop nay, trong didu kién tai cua ludi dién
khéng ddi, khi tang cong sudt tde dung cia méot may ma khong
giam tuong dng cdHng sudt tdc dung cla may kia thi tin 58 caa
ludi dign s& thay ddi cho dén khi ¢d su can bang mdi va khién
cho hd dung dién phai lJam viéce trong' didu kién tan s6 khde dinh
muc. Vi vay, d¢ gilt cho f = const khi ting cong sudt tac dung
cia mot mdy thi phai giam cong sudt tac dung cua may kia.
Chinh cling bing cdach dé ma cd thé thay dé6i sy phan phéi céng
sudt tac dung gitta hai may.

27.3.2. Digu chinh cbéng suat phan khéng

cua may phat dién dong bd

Ta hay x€t viée digdu chinh cong sudt phan kbing cta may
phat dién dong bo lam viée trong lugi dién vo cang lan 11U, f =
const) khi cong suit tdc dung cda

£y ilx - g

g J'jdb may duge gitt khong doi.
JiZ , .
‘ “ Gia tho may od cuc An va dé -
U

don gian, bé gua tdn hao trén day
quidn phan vag (r, = 00 Trong
) trugng hop dd, dé thi véctg s.d.d.
'9? ¢ dang nhu trén hinh 27-5.

2. | At~ I ViP = mUlcosp = 04 la
khong dai, va vai digu kién U =

"const nén khi thay d6i Q, mit

B 0 cua vécto [ ludbn ndm trén dudng
thang I, thang gdc vai U. Vai
mdi tri 36 eha I 8 c6 mot tri sd

Hinh 27-5. Didu chinh cbng suat
phan khang cOa may phat dién .
dbng bb cua cosp va vé do thi vécto s.d.d.
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tudng dng sé xdac dinh duge d9 idn cia vécte E, tu dd suy ra
duge dong dién kich thich i cén thiét d€ sinh ra E. Cang cén chu
v rang, P = mUEsinf/x,; = P, = const, trong d6 U, x; khong d6i
nén P = Esinf = OB = const vA mut cda vécto E ludn nam trén
dutng thang 2 thang géc véi OB.

Ké&i qua phan tich cho thdy ring, muén digu chinh céng suit
phan khdng Q thi phai thay )
d6i dong dién kich thich i, cia
may phat dién.

Véi mbi tri s6 cha P =
const, thay d8i @ va vé d6 thi
vécto s.d.d. nhu trén ta xdc
dinh duge quan hé I = (), con
goi 1a dac tinh hinh V clia méy
phat dién dong bo. Thay déi cdc
tri s6 cia P voi phuong phap
trén sé thanh lép duge mot ho
cac dac tinh hinh V nhu trén
hinh 6-6. Trén hinh, dudng Am
di qua cac di€m cuc ti€u cta ho
dac tinh hinh V tuong dng vai
khi cosp = 1. Khu vyc bén
phai cia dutng Am dng véi tai ¢6 tinh cAm (p > 0) va ch& dé lam
viée qué kich thich cia may phat dién con khu vic ¢ bén trai cia
dutng do dng v&i tai o6 tinh dung (p < 0) va ché dd lam vige
thigu kich thich cia may. Dudng Bn dng voi giol han lam viée 8n
dinh voi 1udi khi may phat dién lam viéc & ch& 49 thigu kich
thich.

O trén ta xét d6i vai may phat dién cuc 4n, nhung tdt ca
nhitng phan tich dé déu ap dung duge cho may phat dién cyc 18i.

Minh 27-8, Ho cdc dic thh hinh V
cua miy dign ddng bd

Trong trudng hgp cong suét cha iudi dién nhé (thi du chi ¢d
hai mdy phdt dién céng suit bing nhau lam viéc song song), néu
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tang dong dién kich thich i, ctia mét may ma van git dong dién
kich thich cia mdy thu hai khéng d8i, thl do céng sudt phan
khang cia may ! tang, tong cong sudt phan khang sé tang lam
thay ddi dién ap U cda ludi dién, dnh hudéng dén trang thai lam
viéc hinh thudng cta h$ dung dien. Nhu vay d€ duy tri trang thai
lgm viée binh thudng cda ludi dién vai U = const, khi tang dong
dien kich thich ciia mét may thi phai giam tuong Wng dong dién
kich thich cda may thid hai. BAng phuong phdp d6 sé thyc hién
dwge sy phan phdi lai céng sudt phan khang Q gitta hai may phat
dién. '

Thi du

Hai may phat dién gi6ng nhau lam vige song song cd dién trd
phén dngr, = 2,18 Q, dién khang dbng bé x,, = 62 Q cing
cung cip dién cho mot tai 1830 kW vii cosp = 0,83 (cham saui.
Dién ap dau cuc cta tai 1a 13 800 V. Digu chinh kich tir cua hai
mdy sao cho mdt may cd dong dién phan khang la 40 A. Tinh:

a) Dong dién cta mdi may phat dién

b) Sd.d E cia méi may va gde pha gilta cdc s.d.d.dg.

Giai

»

Dong dién tai cd tri s6:
P 1830x10"

I = = =
V3 Ucosy  v73 x 13800.0.83

92,3 A

cham sau dién 4p gdc p = arccos0,83 = 33°9 va bicu thi dudi
dang phic s6 nhu sau:
I =923 -33'0=1768-i514A4A
Vi cong sudt tac dung phan phdi déu cho hai mdy nén dong
dién tac dung cua mdi may Ja —2’— = 38,4 A, hon nita dong dién
" phan khding cia may A 12 404, do dod:
I, = 384 - j40
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va g =1-1,=384-jll44
Ung dung bi€u thitc (24-6) ta co:
By = U+ Lr, + jxg) = By L8,
13800

= — (38,4 - j40)(2,18 + j62) = 10720 | 12,22°V.

Cing nhu vay:

Gdc lech gita hai s.d.d. do:

8, - 8 = 15,19 - 12,22° = 2,88".

Cau hoi _

1. Phidn tich hdau qua xay ra d3i véi mdy phat dién khi hoa
déng bé ma khong thda man tiung diéu kién ghép song song vdi
ludi dién.

.2 Vi sao khi ghép song song may phat dién vao ludi dién bang
phuong phap tu dong bo, day quén kich thich phai duge ndi tat
qua dién tro triét tu?

3. On dinh tinh la gi? Vé mat nay mdy dién cuc {8i va cuc dn
khdac nhau & chd nao?

4. Lam th& nao d€ digu chinh céng sufit tac dung P va cong
sudt phdn khang Q cta may phat dién dong bo. Viée digu chinh P
v @ khi lam viéc trong ludi dién cong suét 16n va khi lam viéc
trong ludi dién céng sudt nhd (thi du ehi 6 hai may phat dién
cong sudt tuong ty lam viéc song song) khac nhau nhu thé nae?

Bai tap

Cho hai may phat dién dong bd ndi Y hoan toan gidng nhau va
cd x4, = 4.5 Q lam viéc song song. Tai chung, § dién ap 13,2 £V
la 26000 ¥W, hé s cong sudt la 0,866, duge phan déu cho hai
may. Néu thay d8i kich tit dé phan phéi lai cdng sudt phan khéng
sac cho heé s6 cong sudt cha mdt mdy cosp, = 1 thi lic d6 hé s6
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cdng suit cosp, cia méy kia 1a bao nhiéu? Tinh E va 6 cia mbi
may trong trudng hgp dd. '
Dip s6: cosp, = [
E, =98V, 6
E, = 10574 V7 6,

¥
-

330"
0,

It
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Chuong 28
DONG CO VA MAY BU DONG BO

28.1. DONG CO DIEN DONG BO

Cac déng co dién xcay chidu dung nhiéu trong san xudt
thuting la nhung dong co dién khéng dong b, vl loai déng co
dién nay cd nhilng dac di€m nhu edn tao dan gian, lam viéc chac

chan. bao quan dé dang va gia thanh ha. Tuy nhién céc dong co
dién dbng bo do od nhimg vu digm nhat dinh nén trong thoi gian
gan diay da duge 2u dung rong rai hon va cd th€ so sanh duge vdi
dong co khing dong bo trong linh vue truyén dong dién. Vé vu
Cdidm. trude hét phai noi la dv‘mﬁ__gd_W() dugc kich
thich bang dong ditn mdét chiéu nén co the lam viec \(}1(:0—:-_(;: 1
va khong cAn lay cong sudt phén khang tit Judi dlen két qua la
hf:a—cmalen dudc nang cao, lam’ g‘lam duge dién
ap roi va t8n hao cong suit trén dusng day Ngoai uu di€m chinh
, dong co d}gn dong bo con it chiu anh hudng d8i véi sy thay

dol dién Ap cia uw] dign do momen cia dong co dién dong bo chi

tv 16 voi U trong khi mameu cua dong co khong dong bo tv 16 vei
U __\:_n__jrn khi dién ap cua figi sut thap ap do sd cd, khd nang giw
tai cua dong co dién ddng béd lén hon; trong trudng hop dd néu
tang kich thich. déng co dién déng bd c6 thé lam vige an toan va
¢l thién duge digu kién iam viéc cua ci ludi dién. Cling phai noi
thém rang, hiéu suidt déng co dién dong bod thudng cao hon hiéu
suft cta dong co khong dong bd vi déng cd ddng bo co_khe ho
tuong d6i lén, khién cho tp hao sat phy nhé hon

Nhuge diém cua dong ca dong bo so véi dong co khong dong
bé & chd céu tao phie tap. ddi hoi phai céd may kich tir hoac
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ngudn cung cdp dong dién mét chidu khién cho gida thanh cao.
Hon nita viéc md mdy dong co dong bé cing phic tap hon va
viéc digu chinh t6c d6 cia nd chi cd thé thuc hién duge bang
cdch thay d&i tan 36 cua ngudn dién.

Viéc so sanh ddng co ddng bo-voi dong co khong dong bo cd
phéi hop véi tu dién cAi thién cosp vE gia thanh va tdn hao nang
lugng dan dén két luan 1a khi P, > 200 + 300 kW, nén diung
déng co déng bd ¢ nhithg noi nao khong cin thudéng xuyén mo
méy va didu chinh tdc d9. Khi P, > 300 kW dung déng co dbng
by vdi cospy, = 0,9 va khi P, > 1000 kW ding dong co dong
bd v6i cosp,,, = 0,8 1a ¢d lgi hon ding ddng co khéng déng bo.

Cdc quan hé dien tit chinh nhu phudng trinh dién dp, db thi
véctd, cong sudt va momen dién tit cua dong co dién dong bd da
duge xét & chuong 24. O day chi dé cap dén cac vdn dé nhu md
mday déng co dién déng bo, cac dac tinh va ché d¢ lam viéc cta
ng,

28.1.1. Cac phuong phap m¢ may ddng co dién ddng bd

Mé& may theo phuong phap khong dong b

Cac doéng co dién dong bd phan 1dn déu md may theo phuong
phap khéng, dong bé. Thong thudng cac déng co dién dong bé cuc
161 d&u cd d\é.‘t day quidn md may. Day gquidn md mdy co cdu tao
kigu long sdc\dat trong cdc ranh & mat cuc, hai ddu noi vai hai
vanh ngan math (hinh 22-6) va duge tinh tedin d& mé& may truc
tiép voi dién ap caa ludi dién.

Trong maot 36 déng co, cac mat cyc bang thép nguyén khéi va
duge n6i vdi nhau & hai déiu bang hai vong ngan mach & hai dau
réto cliing ed thé thay th& cho diy quian ngan mach ding trong
viéc - md may. O cédc lusi dién 16n cd thé cho phép md may truc
tiép vai dién dp chda ludi cdc dong co dong bo cong sudt vai tram
va co khi téi hang aghin kildoat. 551 vdi cac déng co dong bd cue
an, viéc md may theo phudng phap khéng déng bd ¢d khé khan
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hon, vi dong dién cam iing d 16p moéng d mat ngoai ciua roto
nguyén khoi sé gay nong cuc bd dang k€. Trong trudng hop dg,
dé mo may duge dé dang, can ha dién Ap cta may bang bién 4p
tu ngAn hoac cudn khang.

Qua trinh md may
dong co 4dng bd bang
phuong phdp khoéng ddong

@ bo ed thé chia thanh hai
giai doan. Ldc diu viéc
mdé méy duge thyc hién

b véi i = 0, day quén kich
thich duge néi tdt qua

dién tro R, nhu trén

hinh 28-1a. Sau khi déng
Hinh 28.1. S0 dd mach kich 1J cua d8ng ¢ chy dao ndi day qudn
déng bd lic md may voi ddy quin kich thich
ndi tit qua dién trd Ryfa) va ndi thdng vao
\ may kich tnich (b)
i1 phin dng dong c¢ dbng bé:

stato vdi ngudn dién, do
tdc dung cua momen
khong déng bd roto sé

‘2. phan Ung may kich thich. quay va tang tdc do dén
3\ day quan kich 1 cua ddng co dong bd: gan tde do dong bo n,
41 day quan kich tJ cba méy kich thich cita ti trudng quay.

Trong giai dean nay, viéc
ndi day quAn kich thich vdi dién tré R cd tri s6 bang 10 + 12
lan dién tré r, ctia ban than day quin kich tir [a can thiét, vi néu
dé day qudn nay hd mach sé ¢ dién dp eao, lam hong cach dién
ctia day quin, do lde bat ddu md may tu tni(mg quay cua stato
quét nd véi tée do dong bo.

Cing can chu ¥ rang. ndu dem ndi agén mach day quan kich thich
thi s¢ (a0 thanh mach mdt pha ¢o dién 1rd nhd 6 rote va sinh ra
momen cin 100 khidn cho 16¢ do guay cia roto khong the vuge qua 16c
d¢ bang md nia tde d¢ d0ar bo. Hién ddong niy o6 b gidi thich nhy
sau. Dong di¢n ¢6 tin <0 5 = sf; wrong day quan kich thick by nét
ngin mach ¢ sinh ra (¥ trvopg dap mach. Tu tryong nay 6 thé phan
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SeRraTe e o o

tich thanh hai (U irdong quay thuln va ngdoc vér chitu quay cda oo
vor 10¢ do tuong doi so véi rono n, - n, trong do n; - 1oc do tit (ruong
quay clha stato va n - 10c¢ do cha oo,
Tt trudng quay thuin co 1oc dd so véi day quin phan tinh:
Ny, =0 + (0 -n) = n

nghia 1a quay dong bd voi G trudng quay cia stato. Tac dung cia 0o
vai (i trudag guay cia stato tao nén momen khong dong bo va hd o
viii momen khong doéng bo do day quian md may sinh ro va <6 dang
nhe dudng / trén hinh 28-2,

Tl trddng quay nguoe ¢o tée do so voi diy guan phin tinh:

n,=0-(n-n)= In - n; = 2n(t -s) - np = 0 (I - 28} va sinh
ra trong day quin phan tinh dong di¢n fan si:
M= 100 - 2~

Nhu vay khi 0.5 < s < 1. nghia la 100 dd quay cia rdto n < 22 thi
tf trddng quay neddle quay so vor day quan phan tinh theo chitu ngdoc
s0 voi chiéu quay cia roto. Tac dung cda nd vl dong dicn phin linb
{an 0 ¢ sinh rr momen phu cung daw via hd 1r0 vdi momen khong

dong bo do td trudng quay thuedn tic dyng voi
M day quan mo may (duong 2 (rén hinh 28-2).
Khi s = 0.5 (the no= n/2), (e trdoong quay
ngoe difng yvén so voi day quan phan tinh,
mamen phu bang khong, Va khi 0 <~ < 003
(> n’2) thy L0 rdong quay npdoc s¢ quay

cung chicu voi chitu quay roto. Tic duny cia

no voi dong dign phan nh tan sa C lde do

o M S sinh ra momen phu trdi ddu voi momen

khong dong bd do (i trddng quay thudn, do

Hinh 28-2. Dudng cong d¢ o tic dung nhuy moémen ham.

mémen cda dong o6 d2ng K&t qua 1a khi day qudn kich (i bi néi

bé md may khéng dong

bé vdi diy quan kich td
bi ndi ngin mach

ngan mach, dddng bicu dién momen cla déng
co trong qud trinh mé mdy tdng cia cdc
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duonpe Jvd 2 co tde dung nha dwonp 3 trén hiah 25-20 RO rang ta khi
momen cian M trén truc dong ¢o di [dn thi roto s¢ lam vide 6 diém A
ing véi (6¢ 40 n = n/2 va khong thé dat duoc dén-16c 40 gan 16¢ 4o
dong bho. .

Khi réto da quay dén téc d¢ n = n,, cd thé ti€n hanh giai
doan thid bhai clia qua trinh md may: dem noi day quin kich tt
vOi dign 4p mot chidu cla mAay kich thich. Lic dd ngoai mdémen -
khéng ddng bd ty 16 voi he =0 trugt s va moémen gia téc ty 1& vai
ds/dt s& cd momen déng bd phu thuée vao gde A cung tdac dung.
Do réte chua quay dong bd nén goc ludn thay d6i. Khi 0 < 6 < 180°
thi moémen déng bd sé cong tdc dung «6i mémen khang déng ho
lr?lme tang thém téc d6 quay clia roto va nhu vay roto sé duge 16i

~.vao toc do ddng bé sau mdt qua trinh dao dong.

Kinh nghiém cho bist. 48 dam bao che réto dude dua vao toe
dd dong by mét cach thuan lgi, hé 36 trugt d cudt giai doan thu
nhit lie chua od dong dién kich thich can phit hgp véi digu kign
sau:

} i Al
s < 0.04 \/ m_ e b (28-1»
GD® n am - fum
trong do:
k, - nang Iuc qua tdi § ché dd dong bo vai dong digén

kich tir dinh mudc i, ;
Py, - cong sudt dinh me. AW
iy - dong dién kich tit khi dong bé hda;
GD° - momen dong lugng cta dong co va may cong tac
ndi truc vi ng, kGim”

D€ tranh viéc md mdy qua hai giai doan nhu trinh bay ¢ trén,
trong dé phai thao tac tdch day quén kich thich khoi dién trd R,
va sau d6 ndi may kich tir, cd th& ndi thing day quén kich thich
v#i may kich ti¥ trong suft qua trizh md may theov so db trén
hinh 28-1b nhu thuéng gap ghn day. Nhu vay, trong day quén
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phan dng cua may kich tir sé cd dong dién xoay chida nhung digu
dé khong gay ra téc hai gi. Khi roto dat dé&n t6c d6 quay n = (0,6
+ 0,77 ny,, may kich thich bat dau cung cdp dong dién kich tir
cho déng ca dién déng bd, nhd dé ma lic dén gan téc d6 dong bd
dong co duge kéo vao tde dé dong bd. Can chui ¥ ring qua trinh
mé may theo so db trén hinh 28- 1b duge thuc hién trong nhiing
didv kién khd khan hon vi dong cg dién dong bd duge kich thich
qua sém, nhu vay sé tao nén dong dién ngin mach:

(1- s)E

I, = (28-2)
Vv rﬁ' + (I - 5}214:(2I
trong ds:
E - s.d.d. cam ing do dong dién kich tir i; -
Yy - if (A}
IU
3 = 300
\\
25 kY
».._\‘_‘{*
n ~

(véng/phl .
Y %poaL 4 s a7 200

— l \
15 B / ~
! A
. \\
500} 1 A Ys T 100

05 |- / Tﬁ
A

9 2 4 & 8 10 ¢

Hinh 2zB.3. Quan hé& U, [ i n = f{t) kli md may dong co
déng bd 1500 kW theo. sd db hinh 28-%
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x, - dién khang doéng bo doc truc khi s = 0.
Do do déng co phai tal thém coéng suit:

2
Po= mlr,

va két qua la trén truc déng co dign sé cd thém momen cAn.
PP,

MC = (28-4)
{1

khién cho gqua trinh kéo déng eo vao téc do déng bd gap khd
khan hon, vi vay phuong phap md may dong co ddng bd theo so
d6 trén hinh 28-1b ap dung dugc to6t khi moémen cAn trén truc
dong co dién M_ = (0,4 + 0,5)M, . Chi khi day quin md& may
duge thiét k&€ hoan hdo méi cho phép md may nhu trén véi M, =
Mdm.\Do cdch md may nay don gian, hoan toan gidng cdch md
may oia déng cd dién khéng doéng bd nén ngiy cang duge dng
dung rﬁng rai.

Hinh\‘L?S-S trinh bay su bidn déi cta dong dién phan dng T,
dong dién kich tu i, va téc 40 quay n trong qua trinh md may lic
khong tai dong co dong bo (P, = 1500 kW: Uy, = 6 &V, n,,
1000 ug/ph) trye ti€p vdi dién dpn dinh mde theo sg d6 teén
hinh 28- L.

Cac phuong phap md may khac

[

Md may theo phuong phap hba déng bo .

Cac didu kién hoa dbng bo d6i vai dong co dong bd hoan toan
giong nhu cua may phat dién dong bd. Truimg hop nay doéng co
ddng ba duge quay bdi may néi cuang truc vdi né (thi du trong bo
dong co dong bo - may phdt dién mot chiéu, méy phat dién mot
chiéu lac md may lam viéc nhu Jdong co dién dé quay dong cu
dong bo dén téc do dong bd).

Trong mét s6 truong hgp cd thé mé mdy dong co dién dbong bo
Ling ngudn cd tAn sb thay d8i. Mudn vay déng co ddng bo phai
14y dién tit mot may phat dién riéng cd tan s6 digu chinb duge tis
khong dén tAn s6 dinh mdc trong qué trinh mdé may. Nhu vay
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dong co duge quay dong bd vdi may phdt ngay tit lue tée do con
rat thap. Céan chd ¥ rAng trong trudng hgp nay, dong dién kich
thich cia cad déng co va may phat dién déu phai do ngudn dién
mot chigu riéng eung cip.

28.1.2. Cac dac tinh lam viéc cua dbng co dién déng bd

Cac dac tinh cua dong co dién ddng bo lam vige véi dong dién
kich tit i, = const trong lugi dién ¢d U,f = const bao gém céc
quan hé P; I}; #; cosp = f(P,) ¢d dang nhu trinh bay trén hinh
28-4.

Cang gifng nhy mdy phat dién dong b, dong co dién ddng bé
thudng lam viée vai goc § = 20° + 307

Dac dig¢m cta dong co

P, lyx, c05¥ dong bd 1A ¢S the lam viée
12 1ﬁ [L A /] vdi cosp cac va it hoac
R - l 4 khong tiéu thu céng sudt
10% 17 - phan khang @ cua ludi
P = = Frsw dién nho thay d&i dong

o8 Ay dien tir hoa i. Disu d6 co
a6 ' 1‘?/ thé thdy duge dya vao dac
/ pLa tinh hinh V tdc la quan he
494 /‘// t I = f(i) cia déng co dién
LA B ddng bé. Cz‘}ch thanh lap
4 y.4 B am dac tinh nay cta doéng co
dong bo hoan toan giéng

¢ a2 04 05 G§ 10 12 nhu ¢tia may phat dién

Hinh 28-4. Dic tinh lam viéc cla déng co dﬁng bo. Ta thﬁy réng khi
disn ddng b6 Py, = 500 kW 600 v, 50 /7 kich thich thi€u, déng co
600 vgiph: cosp = 08 (gua kich thich) . tiéu thu cong sudt dién
cam cta luéi dién (p > 0)

va nguge lai khi quéa kich thich, dong co phat cong sudi dién cam
vao ludi dién (p < 0), nghia 14 tiéu thu cong suit dién dung. Vi
vay cd thé€ lgi dung ché do lam viéc qua kich thich cia déng co
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dién dong bo dé nang cao hé sd cong sudt cosp cua ludi dién

28.2. MAY BU DONG BO

May bi d6ng bo thuc chdt la dong co dién ddng bd lam viée
khong tai vai dong dién kich ti duge didu chinh d€ phdt hoac
tidu thu céng suit phan khdng, do d6 duy tri duge dién dp quy
dinh cta ludi dién & khu vue tap trung h¢ dung dién. Ch& do lam
viée binh thudng cia may bu ddng b la ch& do qua kich thich
phat cong suat dién cam vao ludi dién hay ndi khac di, tiéu thy
cong suidt dién dung ciha ludi dién. 0O truong hop nay, may bu
dong bd cd tdc dung nhu mét bo tu dién va duge goi 14 may phat

" cong sudt phan khang. Khi tai cia cac hé ding dién giam, vi du

vé dém hoae vao nhing gis khong cao diém, dién 4ap cida luai
tang thi may b ddng bo lam viéc & ché do thiéu kich thich. tiéu
thy cong sudt phan khdang (dién cam) cua ludi dién va giy thém
~ dién ap roi trin duong day 48 duy tri dién ap khoi tang gua mide
quy dinh. Viéc diéu chinh dong dién kich thich i dé duy tri dién
ap cua iuuvl ¢4 dau cue cha may ba dong bd) khong d8i, thudng
dudce tién hanh tuy dong. May bu ddng bo tiéu thu rat it cong sudt
tac dung vi cong sudt dd chi dung d€ bu vao cdc tdn hao trong
0.

May hu dong bd thudng co cAu tao theo kidu cue 1bi. D& dé
md may, mat cye duge ché tao bing thép nguyén khéi trén cd dat
day quan md may. Trong trudng hop mé may truc ti€p gap khd
khan thi phai ka dién dap md may, hoac dang dong co khong ddng
b roto day quian d€ kéo may bu ddng bd dé€n téc d6 dong bo.
Truc cta may bu dong bd ¢ thé nho vi khong kéo tai ca. Cing
do momen can trén truc nhd (cha y&u chi do ma sat cua 8 truc
va quat gid) nén yéu chu lam viéc 8n dinh vgi ludi dién khong
bic thi¢t, do do ¢ thé thidt k& cho x4 16n nghia i khe hé cd thé
nhd, két qua la co thé€ lam giam s.t.d. va day quin kich tit khién
cho kich thdde may nhé hon.
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(,Dng suit dinh muc cua mdy bu dong bd duve quy dinh ng
voi ché do lam viéc qua kich thich co tri sa: .
Sin = mU, 1, (28-51
Khi lam vigc 6 ché dé thigu kich thich tdi da, nghia 14 dng vdi
khi i = 0 va E = 0, cong sudt clia may bang:

8§ = mU, I’ (28-6G)
Néu bé qua cac tdn hao thi:
T = E - Udm____ E‘Tﬁm
Xy X4
Vay:
- 2
) Uim '
S =m (28-T
%g
So sanh cong sudt dd vdi cdng sudt dinh muc cd:
s’ U 1
= an (28- 8)
Sdm Idmxd‘ Xgx

Thong thuong d6i vai may ba déng bo x,;, = 1.9 = 2,2;
S'8yn = 0,45 + 0,67 va cac tri s6 ndy cJ thé ddp Ung yéu cau
ve vian hanh. Trong mot 36 trudng hop cin tang tri 30 via S thi
phai giam x_, bang cach tang khe hd va ditu nay khién cho gii
thanh cua may c¢ao hon. Dé duge kinh té hon, cd thé thuc hién
ché do kich thich am, khi do E < 0, k&t quda fa I’ sé tang khién
cho 8’ ldn hon lén. ' .

Thi du

Mot may phit dign dong bo cung cdp cho hd tiéu thy mot cong
sudt 2500 + j3000 AVA vai dién 4p 6,3 £V, Xdc dinh tdng t8n
hao trén dufing day va trong may phat, biét riang dién trd mét
pha cta dudng day ry = 0,15 Q, cda mdy phat r, = 0,045 Q.

Néu dat thém mot may b ddng bd v3i cong sudt bu la
30 - j3000 EVA thi tdng tén hao trén la bao nhigu?
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Gidi

Cong sudt cla tai: ,
8§ = VP? + Q° = v2500° + 3000° = 3910 kVA.

Dong dién tai khi chua bit:
S 3910

e = = 360 A.
vIL3U  V3x6,3
Hé s6 céng sudt khi chua bu:
p 2500 0.64
COSp =—m— = = 0,64.
S(p 5 3910

Téng ton hao khi chua bu:
Tp' = 8T%ry + r) = 3x360%0,156 + 0,045) = 75,2 kW.

Céng sudt cla may khi ¢ bi:

= 8 + S, = (25C) + j3000) + (30 - j3000) = 2530 kW,
Dfmg dién tuong tUng:
X 2530
I' = = = 233A.
v3 U v3x6,3 :
Téng tén hao khi ¢d may bi: _
Sp = 80'%r, + r,) =3x233%(0,15 + 0,045) = 31,5 kW.

Hé s6 cong sufit khi cd bu:
cosp’ = 1viQ =0

Céu héi

1. Phan tich vi sao khi trong day quén kich thich cd dong dién
xoay chidu tan s8 f, = sf), tit trudng ngude cia roto khin < n,/2
8é sinh ra mémen phy cung dfu hb trg v4i mdmen do tit trudng
thusn tdc dung v8i day quiin mé may,. cdn khi n > n,/2 thl"

moémen dd lai nguge ddu va cé tde dyng cia moémen ham.
"
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2. Thua phE—n tich sy dao dong téc do clia roto dé dat toc d6
ddng b¢ trong giai doan thit hai cia qui trinh md may ddng co
ddng bd theo phuong phép khéng ddng ba.

3. Néu md may dong co ddng bd theo so dd trén hinh 7- 1b, vi
sao khi roto dat dén t6c do n = (0,6 + 0,7)n,,, mdi bat dau cd
dong dién kich thich trong dong co ddng bd?

. 4. Vi sao may bd dbng bd c6 kha nang duy tri dién 4p quy
dinh cda lugi dién & khu vyc tap trung ho diung dién?

Bai tép

Téng cOng suflt tdc dung cia mot nha may P, = 527 iW,
cosp; = 0,7. D& kéo théem mot tdi dong lue cd cong suft
P, = 150 kW nha may dung mft déng co dién ddng bo. Hoi cong
sufit S, clia dong co dbng bo dd 1a bao nhigu kVA d€ kéo dugc
tal ddng luc trén va naAng cosp cta nha mdy l&én 0,97 Cho biét
hiéu suft cua doéng co ddng bd y = 0,87.

Diép sé: Ssn = 626kyA

ag



Chuadng 29

QUA TRINH QUA DO .
TRONG MAY DIEN DONG BO

29.1. DAI CUONG

Khi ¢é nhitng thay d8i d6t ngét vé ch& do lam viéc cha may
dién dbng bo nhu nhan tai, m4t tdi, ngdn mach trong hé thing
dién,....thi trong may dién ddng b sé xuft hién cdc qud trinh qua
d6 khac nhau. N&u cdc méay dién dbng bo 1am vige trong ciung
mot hé th8ng dién lyc, cde qud trinh qué d§.xdy ra trong mot
méy cé th8 Anh hudng r&t nhidu dén su lam viée clia cdc may
khée. Dac biét & khi xdy ra ngin mach trong hé théng dign, thi
qué trinh quéd d¢ trong théi gian r4t ngdn khodng vai giay ho#ic {t
hon tit khi bAt ddu x4y ra ngdn mach d&n khi thanh 1ap ché& &9
ngén mach xédc 14p - con goi 12 ngAn mach 4§t nhién - véi dong
di¢n xung va lyc dién tit rdt I6n cd thé gay ra nhiing sy cd
nghiém trong dé&n cdc méy phét dién cing cdc thigt bj dién khéc
va ddn d&n hau qua tai hai ngitng cung cfp dién cho cdc hd tieu
thu dién. ' _

Hién tugng xdy ra & may dién ddng bd trong qud trinh qus 4o
lic ngan mach dot nhién khde v6i khi ngdn mach xdc iap, vl hic
dd déng dién ba pha vA cdc dong dién & roto ddu thay d6i va cd
li¢n quan chat ché v4i nhau va tfc 46 quay cia rotc thudng
khong phai |2 hdng s6. Céc qué trinh qué d¢ ndi chung cfing nhy
khi ngdn mach dot nhién ndi riéng cia may di¢n ddng by ddu
dugc bi€u thji bing hé théng phuong trinh vi phan phéc tap: Vi
vAy viéc phan tich ching chat ché LAng todn hoc gap rdt nhidu
kho khan. O day vdn d® dugc nghién ciu dya chd y&u vao hisn
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tugng vat 1y va chi két hgp mét phan véi phuong phap phéan tich
toan hoc.

Trong khi phan tich qua trinh qua d¢ lic ngdn mach dét
nhién can chi y rang, dién trd cha cdc day qudn trong mdy dién
déng bbd rdt nhod so vai cac dién khdng, nén thudng khong cé tac
dung quyé&t dinh dé&n tri s ban du cia cdc dong dién & stato va
roto, ma chi khién cho thanh phan ty do cia cdc dong dién do
gidm dan theo thdi gian cua qud trinh qud do. Vi vay khi zdc
dinh tri sé ban d2u cla cdc dong dién ngén mach, ¢d thé gia
thiét rang, dién trd cta cac day quin bing khong, nghia 1a cdc
day quén dd IA cdc mach dién siéu din.

D6i véi mach dign siéu ddn n&u tir thong mde vong ban dg; ¥,
xuyén qua ng bi€n d6i thi trong nd 86 sinh ra sdd. e = - —- .
Dbng dién i do e tao nén sé sinh ra trong mach dién sd.d. tu 1r::ézm

di dy,
e = -L — =.

¢ ¢ dt dt

trong dd:

L, - hé s6 ty cdm cia mach dién;

¥, - ti théng mdc vong tu cdm do dong dién i sinh ra.

Ung dung dinh luat Om cho mach dién vai didu kién dién trd
r= 0 vi 1a mach dién sidu d_ﬁn, ta co:

e+e, =0
hay la:
et
Tit d6 suy ra dugc:
¥, + ¥, = const (28-1)

nghia la tit théng mdc vong véi mach dién siéu ddn ia khong dsi.
Ngoai ra d€ d& dang cho viéc phan tich qua trinh qua do ldic
ngin mach dét nhién, ta gisi han vn d8 trong cdec digu kién sau:
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1. T8c db quay cua roto khong déi;

2. Ngén mach xay ra & d&u cuc khi mdy phat dién dang jam
viéc khong tai (I = 0) trong ludi dién doc 1ap voi dién 4ap kich
thich U, = const. ' :

Ta chd y rdng, trudng hop ngdn mach xdy ra & trén dudng
day ed th& dua vé trudng hgp ngén mach & d3u cuc may phat
né€u xem nhu lhic d6 dién khdng cia may bao gbm cA dién khdng
eda dutng day.

29.2. NGAN MACH DOT NHIEN BA PHA
CUA MAY PHAT DIEN DONG BO

29.2.1. Hién tuong vAl Iy xdy ra trong may dién ddng bd
khi ng&n mach d6t nhién ba pha ‘

Gia thd & thoi diém x4y ra ngin mach dot nhién (t = 0), vi
tri cuc tit d6i voi cde day quéin pha A - X, B - Y, C - Z nhu trén
hinh 29-1a. Lic.dd truc cuc tit va truc a cia pha A {am thanh
moét goe a vid nhu vay tu thong mdc vong xuyén qua cdc pha sé
la:

Hinh 29-1. TU trudng cla cuc tJ (a) cda tharh phin ddng didn khong
chu ky (b) va cta tharh phn déng din chu ky (c) cia phn dng ldc
bt dBu ngén rmach 1y nhién
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Ya = Yy co8a .
wp = weos(120° - a) (29-2)
e = peos(240° - a)

It

]

trong do:
¥, - tit thong mdc véng cla cuc tit v6i diy quén khi
truc cyc tit va truc diy qufin trang nhau.
Ta sé lan lugt phan tich quy luat bign ddi clia céc dong dién &
day quidn stato va cdc dong dién O cdc day quén kich thich va day
quéin can trén rdto.
a. Dong dién d déf guén stato
Voi gia thiét dién trd cia céc pha r, = 0, nghia la cac pha A,
B, C 1a nhing mach dién sidu din thi sau khi xay ra ngin mach
d6t nhién ti thdng mdc vong vdi cac pha YA ¥m ¥ phaila
khéng ddi. Mudn vay dong dién trong cdc pha A, B, C phai gbm
c¢d hai thanh phian. Thanh phin thd nhat la thanh phan dong
dién mot chidu i d& duy tri tit thong mde vong y,, ¥y, ¥ nhu
theo bigu thdc (29-2) § théi di€m t = 0.
iy = [ cosa
ig = [,cos(120° - & ) (29-3)
i = [, cos(240" -

trong dd:

‘ I, - tri s6 l6n nhét cd thé cd cia thanh phin dong dién
mot chifu dng vdi true eye ti tring va@i truc cua
pha dd. -

Nhu vay thanh phin déng dién mét chigu i__ & cac pha va ti

théng do ching sinh ra nhu trén cdc hinh 27-1b va 29-2.

Thanh ph#in thd hai 1a thanh phan dong dién xoay chiéu i_ dé
sinh ra tif thong phan dng doc truc kbt tir @, quay dbng bd voi
rote d€ khién cho sau khi xay ra ngdn mach, tang tit théng cuc
tir &, va tit théong phan ing doc truc ® , & khe hd ]a bang
khong. Thanh phin dong dién xvay chifu & cdc pha va tit théng
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phin ting doc truc khi ti do
ching sinh ra dugc trinh bay
trén hinh 29-1c va 29-2.

K&t qua dong dién trong cdce
‘pha iy, iz, i - téng cia thanh
phan dong dién moét chidu va

thanh phan dong dién xoay

chi®u cé dang nhu trén hinh
29-2. Vi khi x3y ra ngin mach,
may dién lam viéc khong tai,
dong dién cdac pha bing khong
nén & thai diém « -
thanh phin dong dién mot

0 cic
chidu va xoay chiéu phai bang
nhau vé tri 86 va khdc nhau vé
ddu.

Chn chd ¥ rAng vi cac day
gudn kich thich va day quan can
cang la siéu dan (r, = r, = 0},

Hinh 29-2. DUdng bidu dién céc ding
didn ngin mach d& phign cua cdc pha
kii cac diy qudn 1a sibu dén

Hinh 29-2. T tiudng do thanh phin dong dién xoay chidl lic bdt diu

ngin mach dét nhign (a) va sau

khi déng dién trong diy guin can

da giam dén ti s8 khéng (b)
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nén trong ching cing B
sé sinh ra dong dién o—r T
[ o

dé¢ ching iai tit thong a) Xod 3%st 'trcd'_.
phan dng @, xuyén

qua ching, két qua la

tit théng phin ing Lry

phai di theo mach tan

tlil cla céc day qudn do b) Zrd 3 Lot

nhu trinh bay trén '
hinh 29-3a. Luc dd
quan hé hé cam giila
cdc day quin phin
tinh, day qudn kich
thich va day quén céan
tuong tu nhu quan hé dign tif trong mb.a. ba day quén, trong do
cdc day quin kich thich va diay quén can bi néi tat. Mach dién
thay thé& tuong ing dugc trinh bay trén hinh 2%-4a vi dién
khing diu vao cia mach dién con goi 1a dién khang sidu qua do

kS

Hinh 29-4. S0 db tinh dign khang sidu qua dd
doc truc {a) va dign khang qua dd doc truc (b)

doc truc bing:

1
+ (29-4)
od 1 1 1
—_— e+
X

Xid - Ea ecd

xa‘=x

- trong do: »

X4q - dién khang phan dng phan \ing doc truc;

Xon Xgir Xgog - CAC dién khdng tan day quén phan ung, day
quén kich thich va day qudn cin doc truc.

b. Dimg dién & céc day quén cua réto

Trudc lic ngdn mach, chi cd tur thong cue tit &, sinh ra bai
dong dién i,, xuyén qua cdc day qudn kich thich va day quén can
dat & roto. Sau khi xégf ra ngdn mach, réto tiép tuc quay voi téc
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Hinh 29.5. Dudng bidu didn céc déng dién

trong day quén kich thich {a) v& trong day

quin can (b} lic ngén mach dat nhidn vdi
cdc ddy quin I3 sidgu dan

dd dbng b6 va nhu vay
ti thong ding yén trong
khong gian sinh ra badi -
thanh phan dong dién
mot chiéu trong diy
guén stato 88 xuyén qua
cde day quin kich thich
va dady quén cAdn theo.
quy luat hinh sin. Mat
khde, tit théng phan dng

doc truc khw tir do cac

thanh phan dong dién

xoay chidu trong day

quin stato, quay déng bd
va khong ddi so vdi réto
cling xuyén qua cic day
quéin kich thich va day
quin can. Véi gia thist
cdc day qudn nay la cac
mach dién siéu din {r, =

r. = 0), tir thong xuyén qua ching vidn 1a ®, nhu trudce lic xay
ra ngan mach, nén trong ching sé phai sinh ra hai thanh phan
dong dién: thanh phin thd nh4t 1a thanh ph3n déng dién xoay
chidu dé sinh ra tit thong xoay chidu hinh sin bang v& tri s6 va
nguae vé dau d6i véi tit théng cda diy quén stato xuyén gua réto
theo quy luat hinh sin, vA thanh phin thd hai la thanh phan
dong dién mot chiéu dé sinh ra tit thong khong déi bing vé tri sd
va nguge ve ddu dai vai tit thong phén dng khi ti doe tryc cda

day qudn stato.

Két qua la khi xay ra ngidn mach 46t nhién, dbng dién kich tit
vk dong dign trong day quin cdn - tong cla cdc thanh phiin dong
dién xoay chidu va mot chidu duge bi€n dién nhu trén hinh 29-5.

T# nhiing phan tich ndi trén ta thdy khi xdy ra ngdn mach
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d6t nhidn, cdc dong dién trong céc,dé‘y-qyén stato va roto déu
bao ghm cdc thanh phan chu k¥ va khong chu ky va cd lién quan
chat ché vai nhau: thanh phin chu ky cha cdc dong dién a roto
véi thanh phan khong chu ky cha dimg dién & stato va thanh
phin khong chu ky cta cdc dong dién & rdoto véi cde thanh phan
chu kjkctia cdc dong dién & stato.

a)

)

)]

d)

Minh 29.8. Dudng bifu dién ddng dign frong cac diy quén cua
. mdy phat didn ddng bo khi ngin mach dgt nhign
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Trén thuc t& dién trd cda cac day quéin r,, r, r, = 0, vi vay
cac dong dién d8u gidm dan theo thdi gian. Dién trd cGa day
qudn phin dng r;, = 0, vi vay thanh phan mét chidu cia dong
dien trong day quéan stato gidm dén dén tri s§ khong (dudng I
trén hinh 29-6b), tir théng mot chidgu do chiéng sinh ra eling gidm
dan dén khong va do dé thanh phan xoay chidu caa cédc dang
dién trong day qudn kich thich va day quén can cling gidm tuong
Wng tai trl =6 khong (dudng 2 trén cdc hinh 29-6¢ va d). Dién trd
cua day quin can r_ tucng d6i 16n néu thanh phian mét chidu cia
dong dién trong 44y quin cidn giam nhanh dén tri s§ khéng
(dutng ! trén hinh 29-6d). Tit thong de no sinh ra cling giam
d&n tri 36 khing, do dd tif thong phan ding doc truc khi ti bat
du xuyén qua day qudn can nhu trinh bay trén h.29-3b. Thanh
phin dong dién xoay chiéu tfong day quén stato sinh ra tit théng
phan dng doc truc ciing sé gidm tuong ¥ng.

Gidng nhu thanh phin mét chiéu trong day quin can, thanh
phan déng dién mot chidu trong diy quén kich tif cing gidm dan
nhl.fng‘cham hon dén tri sé ban dau i, {dudng I trén hinh 29-6c)
do dién trd cia day quidn kich thich nhé hon dién tré cha day
quin can {r, < r). Tu thong do no sinh ra cing gidm theo. Két
qua 13 ti thong phan Ung phin ing sé xuyén qua ddy quén kich
tit (hinh 298-1c) va ché d6 ngian mach xdc 14p bat dAu. Thanh
phan dong dién xoay chidu trong day quén siato sinh ra tir thong
phan ung doc truc ciing gidm tucng dng dén tri s6 cudi cung i
dong dién ngin mach xdc lap. Sy giam dan cda thanh phan dong
" dién xoay chigu trong day quin stato tudng dng vdi sy gidm din
clia cdc thanh phian dong dién mot chidu trong day quin can va
day qudn kich tit dvuge trinh bay trén hlnh 29-6a.

Tdng clia cac tharh phin moét chidu va xoay chidu cia cac
" dong dién trong cdac day quédn phian dng, ddy quén kich tir va day
guan can khi xét dén sy gidm din cda ciac dong dién do tac dung
cua dién trd cia céc day quén duge trinh bay bing duding 2 trén
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cdc hinh 29-6b,c va d, cho thay su bifu difn thue t& cta cdc dong:
dién trong cdc day quén cia may dién ddng bo trong qua trinh
qua d% hic ngdn mach dot nhién.

Can chd y rang khi tit thong phan dng dot truc xuyén qua day
quén cin nhu trinh bay trén hinh 29-3b, thi quan hé hé cam
gita day quén phén tinh va day qufia kich tif nhu clia mb.a. hai
day qudn, trong d6 day quén kich tit bi ndi tit. Mach dién thay
thé tugng ding duge trinh bay trén hinh 29-4b va dién khdng diu
vio cha nd duge goi 13 didn khdng qud d6 doc truc va bang: -

+ —_—— (29-5)
oy 1 1

Xid Xot

29.2.2. Biéu thirc todn hoc dong dién
ngén mach dét nhién ba pha

Nhu da ndi d trén, khi xay ra ngén mach dét nhién trong qua
trinh qua dé, gifta cdc day quin stato va réto cd su lién hé dién
. tir chat ché nhu treng m.b.a. N&u bé qua dién trd ctia cac day
quén thi cac phuong trinh dién 4ap cta cac day qudn phin idng,
day quén kich tit va diy quidn cAn sé lan lugt nhu sau:

, di
we Xud + x“, Xud Xyd E
di,
0 =] Xy Byg + Xy Xid at
g (29-6)
14
0 xLId Xd de + xUCd T
trong do:

Xp X Xgeg - dién khang tan cta day quén phin iing, day
quéin kich tit va day quén can hudng doc truc.
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Giai hé phuong trinh vi phan (29-6) voit = 0,1 = 0,

= 0, i = i, ta s& cd cac dong dién i, i, i

Két qua dfi véi dong dig¢n ngén mach qua do trong day quén
phan tinh nhu sau: :

vZ E ' vZ B
-cos (wt + a) +
X} X3

cosa, (29-7)

trong da: )
a - goc hgp béi truc cue tit va truc ddy quan pha duge
xét ldc x4y ra ngdn mach.

Tit bi€u thic (29-7) ta thiy dong dlen ila fTﬁng cua thanh
phin dong dién xoay chidu bién ddi hinh sin thdo thai gian vai
bién dd khong d8i va thanh phin déng dién mot ghidu co tri 88
khong ddi. \\\ '

Trén thuc t&€ ciac day quin phin dng, day quin kich ti va day
quan can d3u ¢d dién trd, nén hai thanh phdén dong dién xoay
chiéu va mat chidéu noi trén déu ,é;.i}’lm theo thoi gian va sau qua
trinh qud d6 trong day qudn phin dng sé cdn lai dong dién ngin
mach xdc lap. '

Nhu d4 phan tich & trén (myuc 29.2), thanh phain dbng dién
xoay chiéu cta {29-7) giam d#n, phu thudc vao sy giam cia
thanh phan dong dién mét chidu trong diy quén caAn (vdi hidng s6
thdi gian sidu qua d¢ T;) va cta thanh phin dong dién mét chidu
trong day quan kich tit (v6i hang s& thdi gian qua do Ty

Dé théy rd didu d6 cd the vidt thanh phan dong dién xoay
chidu 44 dudi dang:

VZ E 11 ,
cos(wt + @) = [ VIR — - — ) +
Xy X3 Xy
: 1 1 1 -
VZE (— - —) + vZ E —Jcos{wt + o). {29-8) .
X X iy :
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trong d¢ 86 hang thi nh&t cia vé phai giam din theo hang s6
thdi gian siéu qua do T; va s6 hang thi hai giam theo hang s8
qud 44 T,

Thanh phan dong dién mot chidu trong bicu thlic (29-7) sé
gidm dan theo hang s8 thoi gian cua day quén phin tinh T,.

Nhu vay khi xét dén dién tré clua cdc day qudn, dong dién
ngén mach trong thdi gian qua d6 sé gidm d#n va duge bi€u thj
nhu sau:

: 1 1 - 11 :
=-[VZE(—- =)Mo + VEE(—- —)eTa+
¥ X M R

VZE \
+ VZE -] cos(wt + a) + cosae™ Ty, . (28-9)
X4 X3 AN

Trong bi€u thdc (29-9), hang s6 thai gian sidu qud d6 T, phu
thude vao t8c dd gidm cua thanh phAn dbng dién mot chidu trong
day qufin cAn, do d¢:

.
T; = —=2 (29-10)
wrcd

trong ds:

x;y - dién khdng doc tryc clia day quén cdn d4 qui d6i vi
phan tinh khi day quén kich tu va day qu&n phan tinh
ndi tat (qua ludi dién). Tuong tu nhu dién khéng sidu
qua d% doc truc cia day quin ph#n dng (29-4), ta co:

X7, = + , (29-11)
¢d Xoc 1 1 1 -

- dién trd doc tryc cua day quﬁn can qui d8i v& dAy quén’
phan tinh.
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Hang s6 thoi gian qud do T, phu thude vao tée dé giam cia
thanh phan dong dién mot chidu trong day quén kich tit va e tri
sd: :

-
STy =L (29-12) .
@r .

trong do

Xy - dién khéng qui d4i v& phin tinh cia day quén kich ti,
y quén phb.n tInh bj nd: tét (qua 11101 dién). Ttwng

Kid = Xy +——-1——-——-1—' (29- 13)
e e

iy Loy
T - dien‘tn‘: qui d6i v® phin tinh cia day qudn kich tir.

HAng 88 thoi gian tAt d&n cda thank phin mét chidu cta dbng‘
dién ngAn mach 46t nhidz cd tri s6:

Ty =—— (209-14)

wr,
trong dd
- dién trd cia déy quén phin tinh;

x‘l; - dién khéang do tit trudng ctia thanh phéin dong dién
khong chu k¥ ciaa phiin tinh. M6t cdch gin diing ¢6
thé cho rang:

X'd + x

xj = o= x, (29- 15)

vi khi quay trong tif trudng dung sén clda thanh phin dong dién
khong chu ky ngi trén, roto thay déi vi tri doc truc vA ngang truc

mot cach tulin hoin gifng nhu dé&i véi tir trusng thd ty nguac
[tigt 26.2.2, biu thac (26-9)].
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Su bién ddi chia dong dién i theo bifu thie (29-9) cd dang nhu
da trinh bay d trén hinh 29-6b. Ta théy rang tri sd xung cia
dong dién ngin mach dét nhién tic la trj s6 tic thii 10n nhit
x4y ra vao khoang 0,01gidy (mdt nia chu ky® sau khi xay ra
ngan mach déi vdi pha ma ¢ = 0 (dién 4p cta pha d6 qua tri sf
khong). Lic d6 thanh ph3n chu ky cia dong dién chua kip giam
+3 rét vi vay cd thé viét gan dang:

VI E = -
iy = (1 +elu ) (29- 16}
b oH .
-B,Ol

" Thita s6 kxg =1+ e TV duge goi 1a hé s6 xung cua dong dién
ngin mach. Thong thudng k, = 1,8. Ngoai ra khi lam viéc cho
phép U = 1,05 U, _, v1 vay: ‘ -

 1,05.1,8V20
i, = dm (28-17)
x5 ’

hay 1a trong he tuong d4i:

P e

1,8.1,05
apt VT :

=

dm Xis '
Gia thit nhu x;, = 0,10 thi iyge = 18,9 v nhu vay tri s6 xung
cia dong dién ngdn mach dot nhién rdt lan.

29.2.2 Anh hudng cua ngdn mach d&t nhién

Ngin mach dot nhign Anh hudng rdt nguy hai dén ban than
may dign dang bd va ddi voi hé théng dién luc.

D4i v4i badn than may dién, ngdn mach d6t nhién sinh ra
nhitng luc dién tit va mdmen dién til rdt 1dn, ngodi ra con kém
theo ca tdc dung v nhiét. Dong dién ngidn mach dot nhién nhu
da phan tich & trén, ¢d tri s6 rdt lén va luc dién tir ty 18 voi binh
phuong cda déng dién do tac dung lén phAn dAu n6i cda phan t
va cdc nhdm phin td chia cdc pha khac nhau mét cach tuin
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" hoan, cd th& lam héng cach dién cla ching & ché st diu rinh,
tham chi ph4 tung ca phAn dau ndi. Chinh vi vAy ma.déi véi céc
mdy cong sufit 16n, khi thigt k& va ch& tao phai dadm bao cf dinh
that ch4t cac phin d3u néi d&€ tranh nhitng hu hdng ndi trén.
Mbdmen dién tit sinh ra do tdc dyng cia tit thong khéng d6i & khe
hd, voi thanh phhn dong dién xcay chiBu cia ddong dién ngén
mach dot nhién ciing cd trj s§ rat ion, cd thé gdp hon mudi 1&n
Kimsﬁ dinh mdc va cé thé 1am héng truc may va cdc buléng bit
chat than mdy. Vi vy khi thigt k& cAn dac biét chi ¥ dén céc bo
phan nay. Khi ngdn mach dot nhién, tuy dong dién ngén mach
rét 16n nhung hiéu Wng nhiét khong nguy hi€m ddi véi mdy, vi
thoi gian qua do rit ngin, dong dién ngdn mach t4t r4t nhanh,
hon nita cdc role bdo vé sé tdc ddng ngay d€ tich msy didn ra
khdi chd ngAn mach.

" D6 voi hé théng dién lue, ngdn mach dot nhién cé th& pha
hoai sy l1am vigc n dinh cda hé théng, sinh ra hién tugng qu4
di¢én d4p va hién tuong nhidu cao tAn. Céc hién tugng d¢é nhu sau. .

Khi trén dudrz day xdy ra ngdn mach d0t nhién, dién 4p s8
ha thdp va cong sufit clia may phédt digén ddng bé khong truydn
tai di duge. Vi dong ca s¢ cdp kéo mAay phat dién chua kip didu
chinh gidm bot cOng sufft cia nd; két qua 12 trong may phat dbng
bo khong cd sy can bing cong sult gita dAu ra va dAu vao, dén
dén t8c d6 ctia mdy phdt ting vot lén, mdy &6 mat ddng b va
phé hoai sy lam vige #n dinh cda he théng dién.

Ngén mach d¢t nhién khong d6i zung sé sinh ra qué di¢n 4p ¢
pha khong bi ngdn mach cla may. Tri s3 cla qua dién 4p do
ngén mach dét nhién co thé gdp 2+ 3 lAn dién 4p dinh mic gay
nguy hi€m cho cde m.b.a. va cdc thi&t bi dién khac trong he
thdng dién. ' . _

Khi x4y ra ngdn mach 44t nhién khong 46i xitng, trong day
quén phin tinh 88 xuft hién cdc thanh phin dong dién didu bda
b#ic cao. TU trudng do cdc ddng dién didu hda béc cad d6 sinh re
quanh dudng dAy tai dién s& gAy nhidu d8i véi cac dudng day.
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théng tin, phd hogi sy lam viéc cda cdc duding day dc.
Cau hoi

1. Phan tich sy lién quan chat ché gitta cdac thanh phin dong
dién & stato va cac thanh ph3n dong didn & roto khi ngdn mach
dot nhién.

- 2. Y nghla vat 1y caa cdc dién khdng xj, x;, X}y, X}y

3. Y nghla vat ly ciia cdc hing sf thai gian Tj, Ty, T,.

‘4. Trong digu kién nao dong dién ngdn mach dot nhién cta
‘mot pha chinh 1a déng dién ngin mach xac lap?
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Chudng 30
DAOC DONG CUA MAY DIEN DONG BO

30.1. KHAI NIEM CHUNG

Khi 6 sy thay d8i dot ngdt v& ch€ dp lam viee & dBu vao hoac
& diu ra clia may dién ddng by, thi gdc tai & s& thay d6i. Sy thay
ddi cia gdc € thudng mang tinh ch&t dao dong vd nhu vAy t6c 40
quay $ cua r6to khong phai 13 hdng s6 ma tang gidm mot cdch
chu ky quanh mot trj s6 trung binh. Ty theo tinh chat cia su
thay d8i & du ra hodc & dAu vao va cfu tao clia mdy ma dao
d0ng cia roto cd the 1a dao dong cudng biic hoge dao dong do tat
dan hay khéng tdt dAn va mdy di¢n ddng bo cd th& ti€p tuc lam
viéc hodc mft ddng bo. '

Dao dong ty do clia méy di¢n ddng bd cs thé xdy ra néu dong
co sd cfp cila né ¢6 mémen quay ddu (thi dy nhu tuabin) va khi
miy lam viéc song song trong lud: Jién trong céc trudng hgp
thay d8i tai dot ngot, ngdngmach, didn &p du cyc syt thép, thay
ddi déng dién kich thich,... Hinh 30-1 trinh bay qu4 trinh dao
dong khi momen cia dong co so cdp thay d6i dot ngot tu trj s6
M, dé&n M,. Céng sudt dién tit Ung voi gdc 6, 88 thay d6i cd tri 88
ing voi gdc 0, va sy thay ddi ¢d bi&u didn theo mét qué trinh
dao dong tdt dan cla gde tai 0 va tSe d¢ gdc O clia roto.

Dao déng cudng bic cla may dién dbng bd xdy ra khi mémen
‘cd trén truc thay ddi tudn hoan theo thdi gian. DS 1A trudng bhep
méy dién ddng b) duge ghép cing truc véi cdc dong co chay bAng
xylanh (thi dy may.phét dién ddng bd kéo bidng dong co diezen
hogic dong co dién ddng b quay mdy nén kifu xylanh). Dao d¢ng
cudng biic sé rdt manh va ngwﬁmm néu tAn -6 céa nd tring

13-



v3i tAn sd dao dong riéng cia
méay, nghia 13 khi cd cong . —_—
hiudng hoac khi cd nhibu may
phéat dién ed tin 86 dao déng
cudng bic bdng nhau lam viéc
song song (trudng hop cac
mdy phdt dién kéo bing diezen
lam viéc song song).

Bi€u hién bén ngoai cua
hién tugng dao ddng cia may
dién ddng bd la sy dao déng
cta cobng sufdt P va dong dién
phan dng I. Bién do dao dong
cia W va q cang l16n thi dao
dong cia P va [ cang nis_mh.
‘Né&u ctng suflt cia ludi dién nho thl dién 4p U ciing cd thé dao
dong. '

Hién tugng dao ddng trong may dién ddng bd dugc bifu thi
bang cdc phudang trinh vi phan. Nghiém cda cdc phuong trinh dé

85 cho th4y r5 quy luat bign ddi cia téc dd géc cia roto trong
qué trinh dao dong.

Hinh 20.1. Giao ddng ciz 16c dd géc
cia rdta 2 va gbc tai @ trong
qué trinh giac dbng

30.2. MOMEN VA PHUONG TRINH CHUYEN DONG
CUA ROTO DAO DONG

Gia thid mdy dién ddng bo l1am viéc nhu may phat dién. O tai
xdc l4p, moOmen didn t¥ M cda may phdt dién s8 cAn bang vai
momen cd M; cia déng co so cdp va rdto clla mdy sé quay vdi
~ tée 40 ddng bo Q.. Khi dao dong, t6c d6 quay cta réto Q = Qg
nén ngodi cac momen dién tir vA momen co trén truc mdy cdn cé
tdc dung ctia cdc mOmen cdn v momen gis t6c. Tinh chét cia
giso dong duge quyét dinh bdi quan hé giita cdc mdmen dé thé
hién qua phuong trinh chuyén dfng cia roto lic dao dong. Dudi
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day la 1An lugt xét cad
mémen d6 trude khi vigt
phudng trinh chuyén
déng cla roto lic dao
dong.

. Mdmen co tidc dung
1én tryc

Trong trudng hop:
tong quét, momen cd tac
dung trén truc may phat . _
dién cd tinh chdt tuln Hipn 30-2. Dudng bifu din moémen co cua
hoan nhu thi du trinh  méy hai nuée ding lam déng cd so cfp
bay trén hinh 30-2.

Mémen do ¢6 th€ phan tich theo chuéi Furié thanh:
My =M.+ M =M, + 3M cosQ.t + y) (30-1)

v-1

trong d¢ Q,, - tdc do goc trung binh cia réto;
M, ¥, - bién d¢ va gdc pha cla sdng thi v
Momen dién tiu e dac dong
Marmen dign 1ir ¢ th€ suy ra duge tir bi€u thic:
P mEU mU% 1

1
=e—e— o gin# +- { — —)sin28 (30-2)

S‘\lﬁ thxd . ?’Qli‘ xq Xy

M=

Khi ao dong, gée 6 thay déi mit tri 8 A@ = f(t) quanh tri s6

trung binh 6, nghia la: ‘
. 6 =8, + Af (30-3)

Dem (30-3) thay vao (30-2) va vi A9 nhé va sin(§, + A6)=
sinf cosAf + cosf sinA@ = sind  + Afcosf; sinl'(ﬂ0 + AG) =
sin28°cos2A8 + cos20 sin2A8 = sin26, + 2A6_cos20.; nén (30-2)
cd th€ vidt dudi dang: 1 :
M=M, +AM=M_+ M,A  (30-4)
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trong dg. . 2

mEU my 1 1

M, = - sinf + ( — - —)sin26, (30-5)
ab%¢ 2 I, %y

12 mémen dién tit khi § = 4 va:
: mEU mU? 1
M, =—— cosf, +—— ( — - — )cos20
av¥d e %g X4

., (30-6)
tuong dng voi (27-4) la A¢ s6 momen chinh ba.

Cin chi ¥ rang bigu thic cia M, theo (30-6) chl ding khi
gdc 6 thay ddi rét chdm, cd thé bd qua cdc qua trinh dién tit
trong cdc day quédn cia mdy. Né&u tan s6 dao dong ldn, téc dd
thay d8i cia géc 6 nhanh thl trong cdc day quin dat trén cuc ti
s& xufit hi¢n cdc dong dién khong chu ky tuong ty nhu khi x4y ra
ngin mach d4t nhién (xem muc 29.2). T4c.dung cia ching céng
véi tac dung cta dong dién kich thich i, khi&n cho E 14n thém
va M s& tang tuong ing.

Momen can dju

Khi mdy dién ddng b6 dao dong, rdto quay khéng-ddng bé vai
ti trudng quay cia stato, do dd trong day quén kich thich, day
quiin cdn va thép cha rdto sé cam Ung duge cac s.d.d. va sinh ra
cdc ddong dién tAn sd thdp (0,5 + 1,56 Hz). Tdc dung cla ti
trudng téng voi cac dong dién d6 sé sinh ra momen can cd tac
dung kéo roto trd ve tdc dé ddng bo. Khi bién do dac dong cia
r6to nhd, nghia 1a t6ec do quay cia réto khac t6c d6 ddng bo
khong nhidu thi, gidng nhu d8i véi moémen khoéng ddng bd,
mdmen can dju ty 18 véi t6c dd thay d6i cua gdc A6, nghia la:

<

d

~

Momen gia téc

Goi J - mdmern quén tinh cta bd phén quay thi mémen gia toc
duge zdc dinh bdi hé thde:
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dQ J d¥e, + A9) J d%A8
My =J — =— —— S ey (30-8)
dt »p dt p dt '

Phuong trinh chuyén déng cua roto lic dao dong

Khi dao dong, mdémen cia ddng co so cdp phai cAn bang véi
mémen dién tit, mémen cdn dju va moémen gia tdc. Nhu vay dua
vao cdc bifu thide (30-1), (30-4), (30-T7) va (30-8) cd the vist
phudng trinh chuyén déng cia réto lic dac dong dudi dang tdng
quét sau day

dAe  J d%a8

M, + M AG + ky — + —
o e dt dt?
= M, + SM_cos(vQt + %) (30-9)
v=]

Trén co sd cha (30-9) dufi day ta s& phan tich céac trudng hop
dao dong tu do va cudng bdc cia cac maAy phdt dién ddng bd khi
lam vigec song song vai luéi dign va khi lam viéc don dsc.

30.3. DAO DONG CUA MAY DIEN DONG B KHI
LAM VIEC SONG SONG v0I LUO1 DIEN

Khi lam viéc song song véi ludi didn cong sudt [6n, mdy phat
dién ddong bd co thé dao ddng tu do hoac dao d0ng cudng bic.

30.3.1. Dao ddng t¢ do cua may dig¢n ddng bd

’ Dao dong ty do cia mdy phat digén ddng b [am viéc song song
vai ludi dién co th& xay ra khi mémen quay clia ddng co sg cdp
la d&u, nghia 13 khi s8 hang thi hai & v& phai cia phuong trinh
(30-9) bang khdng va khi t8c d¢ quay thay déi trong pham vi
khién cho bo didu chinh t8¢ 40 cta dOng cd so cAp khong tdc
dong va nhu vy mémen trung binh M, cla d6ng co so cép bAng
moémen di¢n tit M. Trong céc didu kién trén, phuong trinh
chuyén dang cla roto (30-9) tré thanh: - :

J  d%as dAs

palarre +kg i + M A0 =0 - (80-10)
p :
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Nghi¢m cua phuong trinh (30-10) co dang:
. A6 = Cie™' + C @ (30-11)
trong dd: |
C, va C, - céc hang s6 tich phan
x; va x, - cdc nghiém cia phudng trinh dic tinh:

J .
P .

va cd trj sd:

21 2
pk.4 / Pk PM
X, = - * - (30-13)
1‘2 - m 4J2 J B
S hang dAu trong cAn s6 cta (30-13) thudng nhd hon s6 hang
thi hai, vi vay lugng trong can s6 la 4m va x,, ¢6 th& viét dudi
dang: -

1

Xy = -— + jw,
1 T | o
) (30-14)
X = -_:P v jwo’
trong dd
-- haAng s8 thdi gian tAt dan cta dao ddng:
24
T = (30-15)
pkoy
- tin s6 gdc cua dao d¢n§ ty do:
2.4
M, K ‘/ PM, .
= 2nf = Vo lP. = {30-16)
“o o 1 47 J

Thay tr} e6 cia x, , theo (3%—;{;&) vao (30-11) va vai didu kién
ban du khit = 0, AF = -A8 i = 0 nhu trén hinh 30-1, cd th€

3
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suy ra: :
- YT 3
A8 =- A6, cosw te’ (30-17)
Nhu viy dao dokg cia AP la tat din theo hang s6 thoi gian T.
Tir (80-15) ta thdy khi k4 16n thi T nhd va bién do dao ddng
gidm rit nhanh, nguoc lgi néu ky = 0 thl T = = va dao dong la
khong tit. ' h
Tan s8 ctia dao dong theo tinh todn & trén bang:

S
fom ooy Pl {30- 18)

2z 2 J

r

Trong bigu thic (30-13), thudng cdn diung hdng s§ qudn tinh
Tj thay cho moémen qudn tinh J. Theo dinh nghia, T la e sfi giita
hai }1&n déng nang cia may & tdc do quay ddng b Q,, v6i dung
lugng dinh midc S, . va dd la thdi gian can thiét ¢€ may dat dén
tée d6 dong bo lie khoug tdl khi mdmen quay trén truc bang
dinh mue. Theo dink nghin dd thi:

Qih eri ‘
T,- = = 3 . (30-19;
Sdm P =

-3

Thu¥ng 'I‘j =

+ 14s d61 vil mdy dong be cue dn;

o

+ 93 déi v&i may dong b oyc bl
Thay tri s8 clz J theo (30- 19} vao (30-18) ta oo
VA IR VA Ay
P s, w0
trong dd: M, = -—L-{—C?— 2_lM_fhwi
San' a0 POy

b6 trong hé don vi tuong 460
Thi du véi may cd M, = 2,15 khi 8, = 20° va T, = 7,3s thi:

e Ly e

°© " 97 73
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va chu k¥ cia dao dong la:

1 1 :
DT, = =—— = 0,67s.
£ 1,5

(s}
30.3.2. Daoc ddng cudng blac cua may dién ddng bd

Dao dong cudng bic cia may dién dong bé khi lam viéc trong
lugi dién, eéng sudt 19n xay ra khi mémen cta dong co so cdp
bi¢n d8i tudn hoan'va cing nhu trong trudng hgp trude khi
M, = M,,, phuong trinh chuyén déng cha roto {30-9) cd dang:

d’a8 dAd

j — +

! dt

CbAB = ZIM cos(vQ t + y. ) (30-21)
fr=
Nghiém cta (30-21) la téng s nghiém cda phuong trinh
(30-21) khi v& phai bang khong duoe xdc dinh theo (30-17) bidu
thi cho dao dong ty do tat din va nghiém riéng cua phugng trinh
(30-21) bi€u thi cho dao dong cudng bitc & ché 46 xdc lap:

M

v mr

A8 =

MII

sinfvQt + y, - p)

= M =
vQ \/kzd+( w? cb ¥
vQ

(30-22)
Nhu vay & truong hap nay, dao dong cia mdy A sy x&p chéng
cua dao dong ty do tAt din va dao dong cudng bic.
Vi dao déng ty do cua rdto khi k; = 0 nhu di biét & trén «d
tin sd goc x4c dinh theo (30-16): ‘

w = phl.p
° J
nén dng vdi song thi v cta (30-22) phi hap véi digu kién:
v, J M o
o o (30-23)
p VQ[b
hay: vQ,, = D =, (30-24)
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s& xAy ra hién tugng cong hudng. Bién d A6, cia dao dong
cudng bic bac thit v s& rdt l6n cong vai cde dao dong cudng bdc
khac va dao déng ty do cd th€ lam cho may phat dién mét dong
bd vdi luai dien. B rang la hién tugng sé bdt nghiém trong néu ¢
roto c6 dat day quédn cdn d€ lam tang tri s6 cla k.

30.4. DAO PONG CUOGNG BUC CUA MAY PHAT DIEN
DONG BO KHI LAM VIEC DON DOC

Kbhi _E.-{n( viée dan ddc trong hiGi dign thi tin s6 v& dién dp cia
may p,fzét diégn ddng bd ¢d thé thay d8i, su dao déng cua roto
khong phu thude vae gée 8 vi E va 1T 2iing dao d@n-g.}_Trong
trudng hgp dé M, va M déu bang khong va phudng trinh
(30-9} trd thanh: '

J A0 v=w
———— = ¥ M  cos(vQl;t + ¢} {30-25)
P di“ p =1 .

LAay tich phan lién ti€p hai 1An phuong trinh (30-25) ta suy ra
duge tée db gde clia dao dong:
dAd  v==  pM_,

W= ——— = sin (3’9 t + y J (30- 26)
e} I, wh T

va nghiém cua {30-25) bidu thi cho dao dong cudng bde cia may
phdt dién dong bd khi lam viéc dun doc:
r=x

ag - ¥ ——M“lf-— cos(vQ, t + ) (30-27)
2 JQ,)? ® v

T bi€u thic (30-286) ta thdy tSc d6 gde cia dao déng sé o
gilta tri s§ cyc dai w,, va cuc tiéu @ nin- D€ trénh hién tugng
nhép nhdy lic thap sdng phdi dadm bdo diBu kién sau:

@ - 1

max min < (30_ 28)
@y ~ 150
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Theo bi€u thite (30-28) thi didu do chi €6 thé€ thyc hién dugc
bang céch tang mémen qudn tinh J cia ban than roto hodc bang
cach l4p thém mot banh da (v6lang) trén truc clla mdy phdt dién
ddng bd.

Céu hdi

1. Phan tich cy th€ chidu cda lyc tdc dung lén cac'thanh din
cua day qu&n cdn khi réto quay khéng ddng bé vdi tit trudng
quay dé€ théy rd duge tinh ch&t cia mémen cidn diju.

2. Trong didu kién nao cc thé x4y ra dao ddong tu do cia may
dien ddng bo? Hién tugng d6 bi€u hién ¢ may nhu thé nao?

8. Trong diBu kién ndo cd th€ xdy ra dao dong cudng bic cia
may dién ddng bs? Bigu hién ctia hién tugng dd nhu thé€ nao?
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Chuong 31
MAY DIEN DONG BOQ DAC BIET

31.1. MAY PHAT DIEN DONG BO MOT PHA

V& cfu tac, may phat dign dong bo mét pha khdac vt may phat
dién ddng bé ba pha & chd trén phin tng cia nd chi cd dat day
qufin mdt pha. Dong dién xoay chidu chay trong d&y quin dé sé
sinh ra tit truong d4p mach 41 tin sd cua dong dien. T trudng
d4p mach nay cd th€ xem nhu téng hgp cia hai tit truong quay
thuan va ngude. T trudng quay thuln cd tfc dd quay ddng bod
vOi tit trudng cla cdc tit va quan hé dién tir gitta hai tir trudng
do hoan toan gidng nhu & may dién ddng bo ba pha. T trudng
quay nguge ¢d t8c d6 2n,, 0 vai tit tzudng cha cyc ti (hoac so
vfi roto) va sé cAm dng trong cac day qué&n dat & roto cac dong
dién coS tan s8 2f. Cac dong dién nay sé& sinh ra ti trudng-lam
y&u tit trudng quay ngude sinh ra ching. N&u trén roto cd dat
day quén can, thi t¥ trudng quay nguge s& rt nhd vi bji gidm
nhidu. Trong trung hgp chi ¢d day qudn kich thich thi tir trudng
quay ngugc chi bi gidm & huéng doc truc va vAn manh & huéng
ngang truc. Su cd mat cla til trudng nguoe trong mdy dién dong
by mgt pha lam cho t6n hao & roto tang thém, ddng thdi cing
sinh ra déng dién tAn s6 3f trong day quédn phan dng. Vi vay
trong may dizn dong bd mot pha ludn lubn cd dat day quédn can
d€ giam nhd tir truing nguce.

Db thj véctg cia may dién ddng b9 mdt pha tuong tgf nhu cua
may dién ddng bd ba pha. Tuy nhién dién 4p roi trong may dién
ddhg bd mét pha l6n hon & may ba pha vl dién khang tan il x
cia nd lén hon do anh hudhg cla i trudng nguoe.
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31.2. MAY BIEN pOI MOT PHAN UNG .

May bi&n d8i mot phin dng 1a mot loai mdy dign quay ding
d€ bi&n d6i dong dién xoay chidu thanh dong dién mot chidu hoac
ngudc lai dong dién mét chida thanh ddng didn xoay chidu. Su
bién déi dé duge thyc hién trén co sd cfu tao cla may dién mot
chigdu. Vi s.d.d. cAm dng trong diy quén ph3n @ng cia mdy dién .
mét chidu 1a s.d.d., xoay chidu v& ¢d thé bi€u thi bAng hinh da
giac s.d.d., nén & m di€m cach d3u nhau ‘trén diy quén dd, s.d.d.
sé léch pha nhau 2z/m. N6i m diém dd v8i m vanh truot dit trén
truc phia khong cd vanh gdp, thi tit cac chdi dién tiép xic voi céc
vanh trugt do ta sé duge s.d.d.m pha.

Né&u mdy duge dung d€ bién d8i dong dién xoay chidu thanh
dong dién mét chidu thi d6i véi ngudn dién xoay chidu, mdy lam
viéc nhu dong co dién ddng bo vir d6i vOi Judi dién mot chiBu mdy
lam vige nhu mAy phéat dién mét chizu.

Trudc kia mdy bi&n d8i m¢t phAn dng nhu vay thudng dung
dé cung cfip dong dién moét chidu cho xe dién va cdc tuyén dudng
sdt dung dhu may dien.

Né&u dung nd d€ bién d4i dong dign mot chidu thanh dong didn
xoay chidu thi d6i v4i ludi dign mot chidu mdy bign dfi mot phin
aing 1am viéc nhu ddng co dign mot chizu va d6i véi ludi dién
xoay chi®u lam viéc nhu may phat dign ddng bo.

Céng chn chi ¥ rdng n&u ding mét ddng co sc cldp kéo may
bign d8i moét phlin dng dung ddng dién mdt chidu do méy phét ra
d€& cung cdp cho day quén kich thich va tit vanh truct 14y ra dién
4p xoay chiBu thi ta dugc miy phdt dién ddng bd ty kich thich
bign d8i co nang !4y tir dong co so cp thanh dién nang xoay
chigu. ,
Vi dién 4p xoay chitu U_ vA mét chitu U_ dBu duge tfu,rc hién
trén cing mét diy quén nén giita chdng cd mot ty 1& nhét dinh,
D& =xsc dinh ty 1&é d6 cd th€ dya vao db thi trén hinh 31-1 (véi
m = 8}, va ta cd:
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U )3
Uﬂ1~ = 2 — sin —
2 m
U Fo4
hay la: U_ =— sin —
V' m

Thi du véi m = 3 thi U_ = 0,612U_.

Tit phan tich trén ta thiy rdng, ¢ may bién d6i mot phin dng,
n&u dién dp xoay chidu U_ la tiéu
chuéin thi dign 4p mot chidu U_ l1a
khéng tidu chufp va ngude lai.

Vi méay bi&n d6i mét phan dng
déng thoi lam viéc & hai ché d6 mdy
phat dién va dong co dién, nén dong
dién trong day quén phiAn dng la
hiéu s8 cla ddong dién xoay chidu va
dong dién mot chidu, do dJ tdn hao
trong ddy qufin phin dng nhd hon
t8n hao tuong ¥ng ctia may dién

Hinh 31-1. Céo ditn dp cia %02V chidu. N&u 6 pha m l4n thl tén

day quin phin dng cus hao dd cang nhd. _

m4y bién ddi mdt phin dng My bién d6i mot phln ding cd thé

md mé#y theo phuong phap md mdy

khong ddng bo chia dong co dién ddng bs néu cd dit day quin md

may 0 cAc mét cyc. Ngoai phuong phép trén ciing cd thé md.goudy..

nhu mé may déng co dién mot chidu, sau dd hoa ddng bBEGE ludi
dién xoay chigu.

31.3. PONG CO DIEN PHAN KHANG

Déng co dién phan khing thudc loai may dién ddng bt khong
cd day quén kich tit va nguyén 1y lam viéc cia né dya vao su
khac nhau giita tif trd dec tryc x, vA ngang truc x - Cong suit va
mémen dién tu cla nd da duge phan tich a tist 24.4.1.

Dé thuc hién duge x; =# Xy, roéto cia lﬁéy dugce c-hé’ ta'or_nhu
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trinh bay trén hinh 31-2. Véi cdu taoc nhu trén hinh 31-2a, roto
duge ghép bang nhiing 14 thép trdén cd nhitng chd khuyét d€ tang
khe hd giita cdc cuc va do do tang tiur trd ciia mach tit huéng
ngang truc. D€ md mdy, trén roto cd dit day quin md fnéy kigu
13ng séc. O trudng hop cia cdc hinh 31-2b va ¢, réto duge ché
tac bing ciach d6 nhém vao cdc tap 14 thép. O day nhém cd téc
dung cta diy quin md mady.

Hinh 31-2. C4u tac rBio cla ding co didn phan khéng

Do khéng cd dAy quén kich thich, ddng co phan khang phai
Iy dong dién tif mang dién va cé hé 3§ cong sudt cosy thép.
Trong ludng cda dong co dién phan khahg thudng gﬁp‘2-3 1An
trong lugng cta dong co dién khong ddng bd cling cong suft.

Thong thudng cdc dong co dién phan khing duge ché tao véi
cong sudt 50 + 100 W.

36.4. DONG CO KIEU NAM CHAM VINH CUU

O céc dong co dién nay, cuc tit tao bdi nam chm vinh cdu
bang hop kim dac biét cd 46 tir du rat 16n (0,5 + 1,5 T). Céc cue
it nay cd cfu tao cia cwc 16 va duge dat & roto. Khoang gilta cdc
cuc dude dd nhom kin va toan bd roto la mot khéi tru. Néu may
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dung lam déng co dién thi can phdi dat thém dAy quén md méy.
ki€u long séc. Vi trén hop kim nam cham rAt khd gia cong ranh,
nén thudng phai thé taoc long séc nkd ciua ddng co khéng ddng bo
va dat hai dia nam cham J hai d2u. V6i k&t cdu nhu vAy s€ t6n
vat ligu hon va thudng ché tac d&n cong sufit 30 + 40 W. Trong
trudng hop dung nhu mdy phat, do khéng cAn cé day qu&n md
m4ay, cong suft ¢d thé nang lén tdi 5 = 10 AW va d6i khi d&n
100 £W. . . '

31.5. DONG CO DIEN DONG BO KIfU TU TRE

Dong co dién tir tré khdce vai dong co dign nam cham vinh clru’
d chd roto cia nd khéng dude tit hoa sdn ma chi duge tit hda khi
lam viéc dudi tac. dung cia tit truting quay cda stato. Vat liéu ché
tao roto la hgp kim tif cing ¢d chu trinh tit ¢rd rong. Két qua
cla sy tU hda dd lam ti truong cla rdto sé igch sau tir trudng
cua stato mét gde tit tré 6, cd do 16n phy thude vao vét lieu ché .
tao roto va ddu pla thude vao mbmen tac dung trén truc may. o)
trudng hop déng co dién, tu trudng quay cua stato vugt tir
trudng roto va gde 6, la am. Ngugc lai, d trudng hgp may phét
dién, tit trudmg cGa stato chdm
sau va gdc 6, la ducng. Moémen
dién tir sinh ra do hién tugng tit
tré cd dang nhu trén hinh 31-3,
nghia 13 khotng phy thudc vao tdc

d6. Mdy dién ddng bo kifu tir tré

4 dupc dang chu y&u lAm dong co
' o dién. So vi dong co dién phan

Is) ! 5  khéang thi dong co dién ti tré cd

uvu di€m hon vi khong cAn dén

day qudn mo may, kich thuéc

) nhé va hé &6 cong su!t’cps‘p cao

Hinh 31-3. Dic tinh mdmen cia hon. Céng sudt cia doOng co dién
déng co dibn dbng b0 td w8 iy £rE o6 the den 300 + 400 W.
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31.6. MAY DIEN DONG B0 CAM UNG
(MAY PHAT CAM UNG TAN SO CAO)

Trong san zuft, moét s6 thiét bi dung trong luyén kim, vé
tuyén dién, han,... cAn dong didn xoay chidu mot hoic ba pha tan
s8 cao (400 + 3000 Hz). Bién phdp tang s& doi cuc p hogc tée do
gquay n trong cdc mdy phat dong bd dé€ thuc hién thn s8 cao ndi
trén bi han ché, do cdu tao may hoac svdc bén vat lidu khong cho
phép. Trong trudng hgp nay phai ding miy phit cdm dng cd tin
80 cao gay ra bifi song didu hda rang cta tit trudng dap mach.

Hinh 31-4. CHu tao cda miy phat dién dBng bd cam Ung

Céu tao cia may phat dién ddng bo cAm dng nhu hinh 31-4.
Trong cdc rinh 16n & stato cd dat day quéin kich tit va trong cdc

stato

Minh 31.8. Td tridng & khe hd cua
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- phat dbng bd kifu cdm dng.

rinh nhd dat day qudn xoay
chidu. Roto cd dang banh xe
rang va khong-cd day quan. Su
phan bé tir trudng doc khe hd
nhu trén hinh 31-5. Khi réto
quay, tir tréong dd dap mach va
duge xem nhu t8ng caa hai
thanh phan. Thanh phan thd
nhdt B, ¢6 tri s§ khong thay
d8i va khong chuyén dong so
vdi stato, do do¢ khéng sinh ra
s.d.d. cAm dng trong Jdiy quin
stato; thanh phin thd¢ hai



Bmax " “min °

phan bd hinh sin cd bién 49 va chuy'é'ﬁ dong cung

vOi roto sé cAm ung trong diy quin xoay chiBu s. d d. o thn s
f.= Z,n, trong d¢ Z, la s6 rang cta roto.

31.7. PONG €O BUGC

Déng co bude 14 loai déng co quay gidn doan titng goc dd xdc
" dinh dudi tac dung cia mach dién xung dat vao day qudn stato
cta nd. Cac dong co bude duge ding trong cdc mach ty dong va
dizu chinh, vi du trong may c4t got lam viéc theo chuong trinh.

Hinh 31-6 trinh bay c#u tao cha dong cd budc don, don gidn
nhét ¢ ba d6] cuc & stato va hai doi cuc & rote. Khi day quin &
doi eue 1-1 cd dong dién thi r6to ¢ vi trf nhu 8 hinh 31-6a. Tiép
theo, khi day qudn ¢ dol cyc I-1, 2-2 co ddng dién thl réto quay
di m4t gée 15” nhu trén hinh 31-6b. Ngit dong dién trong day
quin cia d6i cuc I-1 thi réto quay ti€p thém 15° vv.

a) b )

Hinh 31-8. Nguyén ly 1am vidc cds ddng cd budc

Gdc quay cé thé thay d8i duge bang céch tang gidm s6 cvc
hodc ghép vai d5i stato va réto léch nhau mot goe ‘nhét dinh trén
cung mdt truc.

Vai cdc cfu tao khdc nhau, ddng co bude cd th& cho céc gdé
quay tit 180° d€n 1° hoac nhé han. Thn s8 xung gigi han khién
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cho dong.co ¢ thé md may va ding ma khéng mat budc vao
khodng 100 + 10000 H:.

Céu hdéi

1. Co th€ dem mét may phat dién ba pha khéng ¢d day trung
tinh ding lam may phdt dién mét pha duge khong? Khi dung nhu
vay céng suit cia mdy sé giam di bao nhiéu?

2. Hay so sanh vu khuydt di€m cta ba loai ddng co dong bd
phan khdang, nam cham vinh céu va tir tré.

3. D€ dong co budc cd the€ lam viéc duge, dong dign zung dua
vao céc diy quéin cha stato phai la dong dién mét chiéu hay dong
dién xoay chigu?
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PHAN THU NAM

MAY DIEN MOT CHIEU
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Chuong 32
DAl CUONG VE MAY DIEN mOT CHIEU

Trong nén sdn xufit hién dai, may dién mét chidu van duge coi
la mot loai may quan trong. N6 c6 thé dung lam dong cg dién,
.mdy phdt dién hay ding trong nhiing didu kién lam viéc khic.

Dong co dién mdt chibu cd dac tinh digu chinh tdc d6 rat tot,
vi vily may dugc ding nhi2u trong nhitng nganh cong nghiép cd
yéu chu cao v& didu chinh téc d6 nhu can thép, ham mao, giao
théng van tai...

M4y phét dién mOt chidu ding Jam ngubn dién cho cac dong
co dién moét chidu, 1am ngudn dién mot chidu kich thich ti trong
mdy dién ddng bo. Ngoai ra trong coOng nghiép dién hda hoc nhu
tinh luyén ddng, nhdom, ma dién... ciing cAn dung ngudn dién mot
chigu dién ap thdp. M4dy dién mot chidu cing od nhing nhuge
difm cta nd nhu so v6i mdy dién xoay chidu thl gia thanh d4t
han, sit dyng nhi2u kim loai m&u hon, ch& tac va bdo quan cf
gop phic tap... nhung do nhing vu di€m ctia nd nén miy dién
mdt chidu vln cdn ¢d mét tAm quan trong nhét dinh trong sin
xudt, l

Cﬁng gufit 16n nhft cta mdy dién moét chidu hién nay vao
khodng 10.000 kW, dién ép vao khodng vai trdm cho dén 1000 V.
. Hufng phat tri€n hién nay la cai ti&n tinh ndng cia vat liéu,
nang cao chi tiéu kinh t& cia méy va ch€ tao nhilng miy cong,
‘suft 16n hon. '

32.1. CAU TAG CQUA MAY DIEN MOT CHIEU
K&t cfu chi péu qiia méy dign mot chidu nhu hinh 32-1 v c
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‘thg phan thanh hai phan chinh la phan tinh va phan quay.
32.1.1. Phiin tinh hay stato

Day la phln ding yén clia may. Phin tinh gdm cdc bé phan
tinh sau:
a. Cyc tir chinh
Cuc titchinh iéb@ phan sinh ra tif trudng gom cd 16i sit cyc tit
va day qudn kich tit 1dng ngoai 161 sat cye tit. Lot sat cuc ti lam
bAng nhitng 14 thép ky thuat dién hay thép cdachon day 0,5 dén
1 mm ép lai va tan chat. Trong may dién nhé cé thé dﬁng' thép
khéi. Cue tit duge gan chat vao vo mdy nhd cac bu’léng (hinh
32-2). Day quén kieh tit duge quin baéng day ddng boc ciach.dién
va mbi cufn day ddu dudc boc cach dién ky thanh mét khdi va
tdm son cach dién
trudce khi dat trén
cdc cyc tir. Cdc
cudn day kich tu
dat trén cdc cuc tit
nay dugc ndi ndi
ti€p v&i nmhau.
b. Cic tit phu
Cye tu. phu
duge dat giita cdc
cuc tit chinh va
© Minh 32-2. Cyc 1 chinh ditng d& cai thién
: déi chizu. Léi thép
cia cuc tif phy thudng lam bang thép khoi va trén thfn cue t
phy cd dat day quén mA cfu tao giéng nhu day quén cuc tit
chinh. Cyc tit phy duge ghn vao vo nhd nhiing buldng.

c. Gong tix

Gong tit cang d€ lam mach tit néi lidn cdc cuc tir, ddng thoi
lam vé mAy. Trong mdy dién nhé va vita thudng dung thép tdm
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day uon va han lai. Trong may dién 19n thuong dung thép diec.
Cd khi trong mady dién nhé diang gang lam vdé may.

d. Céac bé phéan khic

Céac bo phan khae gom co:

- Ndp mdy. D& bio vé méy khai bi nhitng vat ngoai roi vio
lam hyu héng day quidn hay an toan cho ngusi khoi cham phai
dién. Trong mdy dién nho va vita, nap mdy con cd téc dung lam
gia da § bi. Trong trudng hdp nay ndp may thutng lam bang
gang. '

- Co cdu chéi than: D€ dua dong dién tit phin quay ra ngoai.
Co cdu chéi than gbm cd chdi than dat trong hop chdi than va
nhd mot 1d xo ti chat lén ¢ gdp. Hop chdi than duge cé dinh
trén gia chdi than va cach dign vai gia. Gia chdi than cd thé quay
duge d& didu chinh vj tri ch&i than cho ding ché. Sau khi digu
chinh xong thi diing vit ¢& dinh chat iai.

32.1.2. Phln quay hay réto

Phan quay gbm cd nhing bd phan sau:

a. L6i st phain 1ing )

Loi sdt phan Ung dung df din tii. Thudng dung nhing tAm
thép k¥ thuat dién (thép hgp kim silic) day 0,5 mm pht cach dién
mong & hai mat rdi ép chat lai dé
gidm hao tdn do dong dién xody
gay nén. Trén la thép co dép N
hinh dang ranh d€ sau khi ép lai ranh
thi dat day quén vao.

Trong nhitng mdy c& trung trd 5~ thing
lén, ngudsi ta con dap nhitng 186 ¢/0 doc fruc
thong gic dé khi ép lai thanh 15i
sdt cd thé tao dugc nhing 16

théng gic doc tryc (hinh 32-3). ]
_ . . Hinh 32.3. L4 thép phiin lng
Trong nhiing may dién hdi lon
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thi 18i st thuomg chia thanh timg cioan nha. Gilta cdc doan 8y cd
dé mot khe hd' goi 12 khe thong gid ngang truc. Khi mdy lam
viée, gid thdi qua cdc khe lam ngudi day qudn va loi st

Trong may dién nhd, 16i sAt phin dng duge ép truc tiép vao
truc. Trong mdy dién 13n, gitta truc va 131 sat cd dat gid roto.
Dung gia rotc o6 thé tigt kiem thép ky thuat dién va gidm nhe
trong ludng roto.

b. Day quén phan Ung

Day quin phén dng la phén nén

sinh ra s.d.d vA c6 dong dién e
. 3 q 3 1 @ CéCh_Cﬁéﬂ

chay quja Day quén ?han’ung ?@@0 i ?

thudng lam bing day déng cd bee &%

cach dién. Trong mdy dién nhéd ’E:W

déy dan
(cong sudt dudi vai kildoat LK
thudng diung day cd tiét dién 4
tron. Trong may diér vua va ldn,

thudng dung day Li&t dién chi
nhat. Day qudn duge cach dién Hinh 32-4. M3t ¢it rénh phin Ung

miéng dm mica

Geu
vanh & oo v
DR dET chiéu

ang I

a) phiéh déi criéi

Hinh 32-B. Phifn d6i chidu va c8 gop
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cén than vai ranh cua 16§ thép.

D& tranh khi quay bi vang ra do sdc !) tam, 0 miéng rdnh co
ding ném dé€ de ché,l hoac phai dai chat day quan. Ném cd thé
1am bang tre, g6 hay bakélit (hinh 32-4).

c. Cd gop

Cé gdp (con goi la vanh gdp hay vanh déi chigu) dung dé& dei
chidu dong dién xoay chiéu thanh mot chidu.

Két cdu cha ¢d gdp nhu hinh 32-5. C& gop gbom cd nhidu phién
dbng cd dudi nhan thinh 32-6a) cach dién véi nhkau bing 13p mica
day 0,4 dén 1,2 mm va hop thanh mét hinh tru tron. Hai dau tiy
tron ditng hai vanh dp hinh chit V 8p chat lai. Giga vanh dp va
tru tron cing cach dign bang wica (hinh 32-5h:. Dusi vanh gop
o6 ¢80 han lén mat it d€ han cac diu day cia cac phan t day
quédn vao cac phien gop diige dé dang.

d. Cdc bd phan khac

Cdc bo phan khac gdm cd:

- Cénh quat: dung dé quat gié lam ngusi may. Mdy diéen mat
chizu thuong ché tao theo ki€u bao v&. O hai dau nip may cé 16
thong gic. Canh quat lap trén truc mdy. Khi may quay. cdinh quat
hut gic tit ngodi vao may. Gid di qua vanh gdp, cuc tir, 161 sat va
diay quin rdi qua quat gi¢ ra ngoai lam ngudi may.

- Truc mdy: trén dd dat 16i sat phan dng, ¢6 gdp, canh quat
va § bi. Truc may thuong lam bing thép cacbon tit.

32.2. CAC TRI SO DINH MUC

Ché& d8 lam viéc dinh mic cua may dién 14 ch€ do lam viéc
trong nhitng didu kién ma xudng ché tao da quy dinh. Ch& d¢ dd
duge dic trung bang nhitng dai lugng ghi trén nhian may va goi
1a nhitng lugng dinh mdc. Trén nhan may thudng ghi nhin; dai
lugng sau: " ‘

Cong sudt dinh mnte Py (AW hay W),



Di¢n 4p dinh mac U, (V4 -

Dong dién dinh muc I, (A%

Tée do dinh muc ny, (vgiph).

Ngoai ra con ghi ki€u médy, phuong phap kich tir, dong dién
kich tit va cac s6 lidu v‘é_\diéu kién si dung v.v...

Can chi y 12 céng su&t dinh mic & day 12 chi cong sudt dua
ra cua may dién. D8i vdi mAay pbat dién, dd 12 cong suit dien dua
ra d dau cuc cua may. DS véi dong co dién, thl dd 14 cong su4t
cd dua ra d dau true. )

Ciu hdi

1. Tai sao 16i sit phan ing phai lam bing thép k¥ thuat dién,
cye til thi co th€ dung thép k¥ thudt dién hay thép la thudng
ghép lai, con géng cuc tit lai ding thép dic hodc thép tdm ubn
1ai? Tai sao vé mAy mot chiéu khong dung gang la vat liéu ré
tien va dé duic?

2. Y nghia caa tri s6 cﬁng’suét dinh mife ghi trén nhan may.
Cong suidt dinh mdc ghi trén dong co dién la cdng sudt co dau
truc hay cdng suéit dién dua vao dong co dién?

3. Cac bé phén chinh cia may dién mot chidu va céng dung
cia cdc bo phan do.
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o Chuong 33

QUA TRINH DIEN TU
TRONG MAY DIEN MOT CHIEU

33.1. MOMEN DIEN T(f VA CONG SUAT

Khi mdy dién lam viée,
trong day quédn phan dng sé

c6 dong dién chay qua. Tac f ¢ 1
dung cia ti trudng 1én day [—J 5 'j

3

dén c6 dong dién sé sinh ra # 3

) AR . OC00QROoDO 000

mdmen dién tir trén truc may. —_— 71 o

M —-— 5

Gia thiét ¢ mot ché do lam :

vide nao do clia mdy dién mot A TR "_g-

-chigu, ti trugng va dong dién 3 P ”
phin dng & dudi mét cuc nhu * 4 5t

hinh 33-1, thi theo quy tac z

ban tay trdi mdmen dién tir do

lue di¢n _tu tac dung lén cac Hinh 33.1, Xac dinh s.dd phin dng
thanh dﬁn cd Chiéu tu phéi ’ va midmen dién t trong may

~ sang trai. ' phat dién m&t chidu

Luc dién tiu tdac dung lén
titng thanh din bang:
f = B, (33-4)

Né&u tong s6 thanh din cia day qudn bing N, dong dién trong
I
mach nhdnh i, =—2u; thi mémen dién tir tdéc dung lén diy quin
phan dng bing:
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I, D
M = B, — IN— (33-2)
a .

trong déé
B, - tit cAm trung binh trong khe hd;
I, - dong dién phln dng;
“a - 80 d6i mach nhénh;
"1 - chidu dai tac dung clia thanh dén;
D - dudng kinh ngodi phan dng.
2pr @

Do D =—— , By, =2 nén ta co:
i rl
pN -
Zar .
trong dg: ‘ -
Dy - ti thong dudi mbi cuc tinh bardg Wo;
. N
Cuy =§E— - he s6 phu thube vao két cdu ciua miy dién.
at

Néu tinh bang £2G.m thi cong thdc (33-3) phai chia cho 9,81,

I pN
M =— —— &I, KG-m (33-6)
9,81 2ax R

Trong may phat ﬁ‘le’—n, khi E l 1 g T L:I
quay may theo mét chidu nh4t kli
dinh trong tii trudng thi trong Coo0000 Q0 00 ;‘i
day didn sé sinh ra s.d.d ma - 3
chitgu duge xdc dinh theo quy T S, S W g
téc ban tay phai. Khi cd tai 8 B ~
thi dong disn sinh ra sé cing ¢ dtb
chidu vfi s.d.d nén moémen -

dign tit sinh ra s& nguge chibu
vdi chitu quay cla mdy. Vi
vay & may phiat dién, mbmen
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dién tit 14 mét mémen ham t(hinh 33-1).

Trong dong cd dién, khi cho dong dién vao phin dng thi dudi
tac dung cda tif truong, trong day quédn sé sinh ra momen dién
tir kéo mdy quay, vi vAy chidu quay cia may trang vai chigu quay
cia moémen (hinh 33-2). '

Cong ¢udt dng véi momen dién tir 14y vao (d6i voi mdy phat)
hay dua ra (d6i voi dong co) goi 13 cang sudt dién tir va bang:

Py = Mw - {833-5)
trong dd: '
M - 1a momen dién ti;
2an

- téc do gde phan dng.

w =

Thay vao céng thic (33-5) ta cd:

p Mo =P 41 200 PN
= w = [4 LD TR = n
H 2an "% 60 goa oY
= B, (33.6)

Tit copg thic nay ta thdy duge quan hé gilia cong suit dién tit
véi momen dién tit va sy trao d6i nang lugng trong may dién.
Trong'ma’\y phat dién cong sudt dién tu da chuyén céong suit co
Mo thanh cong suat dign E 1. -

Nguge lai trong déng cd dién cong sudt dién ti da chuyén
cong sufit- dién E [, thanh céng suit co Mw.

33.2. QUA TRINH NANG LUONG VA
CAC PHUONG TRiINH CAN BANG

33.2.1. Tén hao trong may diéh mét chidu

Trong may dién mét chigu, dai bé phan cdng sudt co bién
thanh cong suit dién (mdy phat) hay cdng sudt dién bidn thanh
cong suit co (dong c¢) Chi cd mot bs phan rdt it bién thanh tén
hao trong mdy dudi hinh thic nhidt téa ra ngodi khong khi. Tén
hao trong mdy tiy theo tinh chat duge phan lam bén loai saw:
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a. T6n hao p_; Bao gom tén hao § bi, t0n hao ma sat chéi
than vdi vanh gdp, tdn hao do thong gid... Tén hao nay phu thudc
cha y&u vao téc doé quay cta mdy vA Ilam cho & bi, vanh gdp ndng
lén. :

b. T6n hao sdt p,, : do tir tré va dong dién xody trong 16i
thép gy nén. Tdn hao nay phu thudc vao vat lieu, chidu day cia
tdm thép, trong luong 16i thép, ti cAm va tin s6 f. Khi 161 thép
da dinh hinh thi t8n hao thép ty 16 vai £1° © 1 va B2,

Hai lolgi t!b'n hac trén khi khong tai da ton tai nén goi la tdn
hao khéng tai: :
Py = Py + Pre (33-1

Tén hao co va sit sinh ra mémen hadm va mémen niay tén tai
khi khong tAi nén goi la momen khong tdi M, Quan hé gita M,
va p, nhu sau:

o™

M =P (33-8)

(3]
w
trong d6 w la téc 4§ gdc cua roto.

c. Tén l/l,aﬁ/dbng P, t6n hao ddng bac gdm hai pbin: tén
hao ddng trong mach phan Wng p, , v@ tén hao ddng trong mach
kich thich p,,.
~ Tén hao ddng trong phin Li‘né bao gbm tSn hao ddng trong
day qudn phin ing quru, t8n hao ddng trong day quin cuc tif
phu qurf, tdn hao ti&p xuc gidta ch8i than va vanh gop Pry-
Thuong vdi chdi than graphit dién 4p giang trén chd ti€p xic cua
hai chéi than 2AU,, = 2 V nén p, = 21,

Hién nay thudng gép t&t ca cdc tén hao ddng trén phan dng
lai va viét dudi dang p, = IU:R.“ trong d6 R, = r, + r; + r,, bao
gom dién trd dAy quin phln \ing r,, diép trd day quin phu r; va
- dién trd ti€p xic chdi than p,, mac dAu r, thuc t& khong phai 1a
khoug d8i.

Tdn hao dbng trong mach kich thich bac gdm t8n hao dong
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cla day qudn kich thich va tdn hao déng cta dién trd digu chinh
trong mach kich thich. Vi vay p.,, = U], trong dé U, la dién ap
dat trén mach kich thich va I la dong dién kich thich.

d. Tdn hao phu p, Trong dong va thép déu sinh ra hao tén
phu.

Tdn hao phu trong theép c6 thé do tif trudng phan bd khong
déu trén be mat phin dng, cde buléng 8¢ vit trén phan ng lam
tU trudng phan bo khéng ddu trong 16i sat, anh hudng cia rang
ranh lam tu trudng dap mach... sinh ra.

T6n hao trong dbng cé thé do qu4d trinh d8i chidu lam déng
dién trong phan tif thay d8i, dong dién phan bd khong ddu trén
be mat chdéi than lam tén hao ti€p xdc 14n, tit trudsng phan bb
khong déu trong ranh lam cho trong day din sinh ra dong dién
xoay, t8n hao trong diay ndi cin bang sinh ra. Trong may dién
mét chidu p; tuong d6i khé tinh. Thudng ldy bing 1% cdng suit
~“dinh nwic.

33.3.2. Qua trinh na g lugng trong may dién médt chidu

va cac phuong irinh cin béng

a. May phat dién

May phii dién lién co nang thanh dién nang nén may do mot
dong co so cdp h8t k¥ kéo quay vol mdt téc dé nhat dinh,

Gia thigt céng sudt kich tit do mot may khac cung cép nén
khong tinh vao cong sudt dua tit dong co so cp vao may phat
dién. .

Cong suit co dua vao Py, tiéu hao di mot phan d€ ba vao tén
hao co p,, va tén hao sit p. ., con dai bo phan bién ddi thanh
cong suét dién tir P, Ta cd: ,

P, = Py + th + P = Py + b, {33-9)
P, = E/I, (33-10)

Khi cd diing dién chay trong day din thi cd tén hao ddng, nén

143



/—-F{- — 4 2
p " iR

—_— P'=M1w &t “MQJ:EUIU }3 =U7

Y ——t

Hinh 33-3. Gian d& ning IWng cla miy phit didgn mdt chidu

coéng sudt dién dua ra P, bang:
P, = P, - p, = B, - I,’R, = UL, (33-11)

Gian db nang lugng nhu ¢ hinh 33-3.

Chia hai v& clia phuong trinh trén véi I, ta duoe:

U=E,- LR, (33-12)
b6 1a phuong trinh can bang s.d.d cia médy phdt dién mot
_chibu,

C6 th€ vigt cong suit cd dua vao, cong suft khdng tai va céng
suit dién ti theo dang moémen nhdn vdi téc dé gdc va nhu vay
cong thic {33-9) cd th€ viét thanh:

Mw = Mo + Mo

Chia hai v€ cho @ ta duge:

M,=M,+M (33-13)
trong dd:

M, - mdémen dua vao;

M - mdémen dién tir;

M

Quan hé (33-13) goi 1a phuong trinh c4n bing mémen cia
mdy phat dién mot chidu.

b. Déng ca dién

Déng cd dién 14y cOng suft dién vao va truyén cong sufit co ra
dhu truc. '

Cong suft dign ma dong co dién nhan duge tit ludi vao, bang:

- mémen khong tai.

v
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P, = Ul = Ud, + 1)) (33-14)
trong ddé:

[ = I, + I, - dong dién tif luéi dién vao (I, )a dong dién vao
phan dng, I, - dong dién kich thich).

U - dién dp ¢ diu cuc may.

Cong sust P,, m6t phan cung cfp cho mach kich thich Ul con
phin ldn di vao phan #ng Ul tiéu hao mot {t trén dAy quén
ddong trong mach phan dng pc, , con dai bé phan 1a edng suit
dien tit Py Ta co: )

P\ = Pcuy t+ Pcur * Par (33-15)

Cong sudt dién tlit sau khi chuyén thanh cong sudt co thi con
tiéu hao mot it d&€ b vio tdn hao co p., va ton hao sit pg, (goi

~ chung 12 t8n hao khoéng tai hay cong suidt khéng tai p)). Cudi

ciing phan con lai |4 cong sudt dua ra & dau truc P, = Myw. Ta
eg:
Py = P t Ppe + P2 =P, + P (33-16)
Gian dd nang lugng nhu & hinh 33-4.

Fes B =Fn I,
- P, =U/ E)‘t = E, L= M, ‘3"’”!:“"""
|

Nl
4
Hinh 33-4. Gidn dd ndng ludng ddng cd disn mbt chibu

Tt cong thdc (33-14) va (33-15) ta ¢d cong sudt dién trong
mach phin dng bang:
UL, = Py + peyy = B, + IR, (33-17)
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Chia hai v& cho I, ta dugc phudng trinh:
U =E, + IR, (33-18)
Do la phuong trinh can bang s.d.d cia dong co dign mot chidu.

Cing tir cong thic (33-19) ta cd thé vist:

Mw = Mo + Myw (33-1%
Chia hai v& cho w ta duge:
M=M +M (33-20

trong do:
M, - moémen dua ra diu truc may;

M, - momen khdng tai.
Quan hé (33-23) goi 12 phuong trinh can bing mémen cia
dong ca dién mot chidu.
e
/ - -t -
33.4. TINH ’CHA'[‘ THUAN NG{IICH
TRONG MAY DIEN MOT CHIEU

May dién mot chidu cd the dung lam may phat Jdién, cing ed
the dung lam dong co dién. Qua sy nghién ciu ¢ cdc muc trén ta
thdy trong mdy phdt dién, chidu cda mémen dién tit va toc da
quay ngugc nhau, con dong dién va s.d.d cung chid¢u: trong déng
co dién thi momen va tée d6 quay cling chidu, con dong dién va
s.d.d nguge chitu nhau. Vi vay chi cin cd didu kién khach quan
khdc nhau thi may sé ¢d tinh ch4t lam viéc khdc nhau.

Gid s0 mdy dang lam viéc d trang thai may phat. Ta'co dong

E

dién dua ra [ = d

v nghia la E, >U. Mdy sinh ra mémen
u
dién ti hdm. Néu ta giam tir thing & hodc tée dé n dé giam E
xuéng mot cdch thich ding thi E s& nhé hon U va dong dién 1,
sé déi chidu, E, va 1, nguge chigu nhau. Do chigu cia tit théng @
khéng ddi nén méunien dién L4 (M = C,, @) 3 d6i dav nghia la
M va n da thanh cung chigu vad mdémen dién tit dd da tii mémen
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ham thanh moémen quay. May da chuyé’n.tir may phat dién sang
déng co dién. Tach ddéng co 0 cdp ra ta s& duge mdt ddng co
dién moét chiéu thong thudng:

33.5. Thi du

1. Mot may phat dién mot chigu lic quay khéng tai o tée do
n = 1000 vgiph thi s.d.d phat ra bing E ) = 222 V. Héi luc khong
tadi mubn phdt ra s.d.d dinh mdc E_ 4 = 220 V thl téc 49 n
phai bang bao nhiéu. khi gitt dong dién kich tit khong d&i?

Giai

Giit dong dién kich ti khong d6i nghia 1a tu thong @ khéng
d4i.

Theo cong thic (4-3) ta ¢o;

o.dm

El'l CL‘(I)]'I n
Eu.dm Ccd,nudrﬁ N, dm
Do d¢ khi E,,, = 220 V ta dugc:

E 220
n oadm = 1000 -
222

Y0 =

= 990 vg ph.

Dyam =

2. Mot déng co dién mot chigu kich thich song song cong suit
dinh mic P, = 5,5 AW, U, = 110V, I; = 58 A (tdng dong
dién dua vao bao gém dong dién phan ing [ va kich tu [, n,
= 1470 vg/ph. Dién trd phan \ing R, = 0.15 @, dién tré mach
kich tit v, = 137 Q, dién 4p giang trén chdi than 2AU, = 2 V.
Héi s.d.d phan dng, dong dién phan dng va moémen dién tu?

Giai
Dong dién kich tif:

u 110
I =— = —=108A.
r, 137
Dong dién phan dng:

I,=1,-T, =58 -08=25872A

dm
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S.4.d phan ung:

E, =U- IR, - 2AU, = 110 - (57,2 x 0,15) - 2 = 99,4 V.

Momen dién ti:

o Eile _ B, _994x572
w . 2rn 2r x 1470

60 60
Né&u tinh ra 2G.m thi:

= 36,9 N.m.

36,9
M = = 3,76 kG.m.

L

Cau hoi

1. 8.d.d. trong mdy dién mét chiéu phu thude vao nhiing y&u
td nao?

2. Ty phan tich gian d8 nang lugng cia may phat va dong cu
dién mat chidy, tit dé din ra cdc quan hé v& cong sudt, mdmen,
dong dién va s.d.d.

Bai tap

1. M6t dong co dién mot chidu kich thich song song cd cac sé
lidu sau: .

Usgpn =220V, R, = 0,4 Q, I, = 524, r, = 110 Q va téc
dd khéng tai n, = 1100 vgjph. Hay tim:

- 3.d.d. phan dng lic tai dinh mc;

- Téc do luc tdi dinh mic;

- Cfmg suft dién tit va mdmen difn tir lic tai dinh mdc,

Khi phan tich bé qua ddong dién khéng tai.

Dap s6: E 4, = 200V
Mg, = 1000 vg/ph
Py, = 10 kW, My, = 95,5 Nm
2. Mt dong co dien mét chidu kich thich song song ¢d céc s6
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lidu sau: Pym = 96 kW, LU, = 440V, i,
ng, = 500 vg/ph, R, = 0,078 Q. Hay tim:
- Mémen dinh mic ¢ dau truc M,,
- Mbémen dién tu khi dong dién dinh muc.
- Téc d6 quay ltic khong tai Iy tusng I = 0).

= 2254, T, = 5 A,

Pap sé6: M, = 1833,5 Nm
My, = 20077 Nm
n, = 323 vg/ph
3. Mot may phat dién kich thich ngoai c6 Uy = 220V, n, =

1000 vg/ph. Biét rang ¢ téc d6 n = 750 vg/ph thi s.d.d luc khong tai

E, = 176 V. Héi s.d.d va dong dién phan ing lic tai dinh mic cia
mady 13 bac nhidu, biét rang dién trd phan dng R, = 0,4Q.

Dip s6: Ejg, = 2346 V;
lygm = 365 A
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Chuong 34
TU TRUONG LUC CO TAI

®
34.1. DAI CUONG

Khi may dién lam viéc khéng tai, trong may chi ed dong dién
trong day quédn kich thich tir sinh ra ti truong. Tu trudng dé goi
1a tir trudng lic khoéng tai. Khi may cd tai, trong day quin phin
ing cd dong dién tdi chay qua. Dong dién niay con chay qua day
quin cye tir phu va trong nhitng mdy 18n con chay qua ca day
gquén bu. Dong dién chay qua cdc ddy quédn dg ¢& sinh ra tu
trudng cho nén khi ¢ tai, trong mdy, ngoai ti trudng cuc tu
chinh ra cdn co tit trudng phan dng, U trudng cuc tit phu va ti
trudng day quan bl

THt cd cdc tu trutsng d6 tac dung voi nhau d€ thanh ti trudng
khe h¢ lam thay doi tu trudng loc khéng tai cia may

D€ nghién cduw duge ré rang tir trudng trong miay lic od tai,
trudc hét xét riéng ti trudng sinh ra trong cac day qudn rdi ding
nguyén ly x&p chdng tim ra ti trudng tdng cia mdy, ti dd thdy
rd tac dung cta tu trudng cdac day qudn do6i vai ti trudng lac
khong tai. D€ don gian hoa vdn d&, luc dung nguyén 1y xép ching
ta gia thiét mach ti1 khéng bao hoa, sau dd =& xét dén anh hudng
cua bio hda sau.

Trong chuongl2da trinh bay k§ tit trudng ldc khong tai, vi
vy ¢ day chi xét d&n cdc tit trudng khéc sinh ra hic ¢d tai.

34.2. TU TRUONG PHAN UNG
34.2.1. Chidu cua tr trudng phin rng
Muén tao nén mdt t¥ trudng phin dng riéng, ta cho gua chdi
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than vao phan ing moét dong dién mot chiéu sao cho chidu dong
dién trong cdc thanh dén giéng nhu ldc may lam viéc binh
thuting.

Hinh 34-1 vé chdi than ¢ trén dudng trung tinh hinh hoe va
khong xét dén tit trudng cve tit chinh.

Khi trong phin ing cd dong dién thi ban than phin dng la
moét nam cham dién. Ta cén chu y 1a di may quay hay khang thi
sy phin b8 cla dong dién trong day din vin khong ddi, nghia la
dong dién & hai bén chéi than khac ddu nhau. Vi viy tit trudng
phin dng sinh ra ding yén ma truc s.t.d cia nd ludn ludn trang
voi truc chdi than. O day ndi dén truc s.t.d 1a chi truc s.t.d téng
cua ca ddy gudn sinh ra ma khéng riéng gi phan td day quén

nao, cho nén di la ki€u day qudn gi thi két luan trén van ding.

Néu ta guay chai than di mét gde khoi dudng trung tinh hinh
hoc tugng dudng vdi mit khodng cdach b trén phan ing nhu @
hinh 34-2, thi so su phan bé cta dong dién dng véi vi tri chdi
than khéng d8i nén trac s.t.d cung quay di mét gde va ludn ludén
trung v&i truc chdi than. Ta
¢d thé phan s.t.d phan dng
F, do ra lam hai thanh phan:
thanh phan thang goc vai
s.t.d cuc tir goi ia st.d ngang
truc FUq va thanh phan cung
truc vdi s.t.d cuc tiu goi la
s.t.d doc truc F .

Theo h. 34-2 ta ¢d thé coi
nhu s.t.d ngang tryuc do dong
dién trong cung AB va CD
sinh ra, con s.t.d doe truc do
dong dién trong cung AD va
CB sinh ra {cung nay bang

Hink 24.1. TU trddng phin dng khi chdi
2b). ihan ¢ dudng trung finh hinh Ao
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- hd & dusi hai nda cyc tif cd chidu
' nguoc nhau.

34.2.2. Sy phén bd cta tir trudng trén bé mat phan ung

Theo hinh 34-1 ta thay dudi méi
cve tir, dudng sdec tir di ra & dusi
1/2 cuc tu va di vao & dudi 1/2 cue
tl, do dd tdc dung cia nd trong khe

Theo dinh luat toan déng dién, &
di€m gita mach nhanh diy quén
gita hai chéi than, nghia la ¢ tdm
cye tit khi chdi than § trén duang
trung tinh hinh hoc tac dung cta
s.t.d phan dng bang 0. Vi vay Hinh 34.2. T¢ trudng phin
thudrng 14y di€m gitta hai ch8i than Ung khi chdi than khéng &
lam gdc d€ xét sy phan bd clia s.t.d  trén dudng trung tinh hinh hoc
phin dng trén bé mat phan iing.

Gia thigt b8 mat phin dng nhin, khe hd déu dudi mat cyc tig va
day quédn phin dng phian b8 deéu trén mat phin tUng. Goi N la

I
tdng s thanh dan cla day quin, i =-2—L;— la dong dién trong thanh

din (trong dd I la dong dién phin ng, a la s6 dbi mach nhanh)
thi s6 ampe thanh dén trén don vi chidu dai cda chu vi phin dng
bing:

Ni,
A= Alem (34-1)
D

trong dd:

D - duting kinh ngoai phin dng tinh bing cm.

Tri s6 A goi 14 phu tai dudng cha phan dng. Dd id mét tham
s8 quan trong trong khi thiét k€ may dién.

Theo dinh ludt toan dong dién, n€u ldy mach ving d6i xing
vdi di€m gitta cla hai chdi than thi 8 mat di€m cdch gdec mot
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khoang cach x, s.t.d phan dng sé bang:
Fo= AZx Aldoi cic
Ro rang la s.t.d phin dng sé 16n nhdt ¢ chdi dién, nghia 1a

T
x_=-§- . Luc dd s.t.d phlin dng s& bang:

T
F, = A 2 ?—= Ar; Ald6i cie {34-2)

trong dd v 14 bude cyc tinh bang cm.

Vi A va i, d8u ty 1¢ véi I nén F, ty 18 vai I, nghia la khi
dong dién tai do dé dong dién I, cang 16n thi s.t.d phiin dng cang
1n.

Sy phan bd cua s.t.d phan dng trén bd mat phan dng nhu é
hinh 34-3a.

Né&u bd qua tir tré cha thép thi ti trd cda mach tit phan dng
chi con 13 hai khe hd khong khi nén ti cam phin dng & dudi mat
cyc tit bang:

" Hinh 34-3. Dudng phan b8 std vA tU cam phln dng khi chdi than & trén
dudng trung tinh hinh hec
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H, = = .
= = == Y K e
CoTlk e g ’ 4

trong dd H, la cudng dé tu trudng phan dng & diém cach géc

B (34-3)

Ux

mot doan x.

Tu cong thuc (34-8) ta thdy tit cAm dudi mat evc gidng nhu
dutng cong s.t.d nhung & gida hai cuc tif, tit cAm gidm di rat
nhigu do chitu dai dudng tit trong khéng khi tang lén, cho nén
dudting cong tir. cdm cd dang yén ngua (hinh 34-3b).

Né&u chéi than khéng & trén dudng trung tinh hinh hoc ma
léch di mét gdc tuong dudgng véi mot khoang cdch & trén chu vi
phin iing (hinh 34-2) thi dudi méi bude cuc, trong pham vi 26
dong dién sinh ra st.d doc truc F,, vad trong pham vi (z - 24
sinh ra s.t.d ngang truc FUq‘ Do d6 ta cd:

F = A. 2b. Aidoi cuye, (34-4)
Fyq = At - 2b (Ald6i cue). (34-5)

Tdm lai, tit trudng phan dng phu thudc vao vi tri chéi dién va
mude dé cla tai va chinh nhing yéu té d6 quyé&t dinh tinh chat
cia tac dung clia tu trudng phin ding lén tir trudng cyc i chinh.

34.2.3. Phan ing phan ung trong may dién mét chidu

Khi may dién tam vidc c¢d tai, dong dién trong phan dng sinh
ra til trudng phin dng. Tdc dung cha tU trddng phin dng véi tie
trudng cuc tit goi la phan dng phan dng.

Trude khi xét dén tac dung cha phan ing phan dng ta cén
chi ¥ mét digm la néu mdy cd chidu dong dién va cyc tinh clia
cyc tit nhu trong hinh 34-1 va 34-2 thi chidu quay cia mdy phat
va cda déng co dién =& ngude nhau va chidu dd duge ky hiéu
bang nhitng mai tén nhu trong hinh vé,

Sau day sé nghién ciu hai trudng hop: chéi than § trén duding
trupg iirh hink hoc v3 khéng & trén dudng trung tinh hinh hoe.

1. Chéi than dat & trén dudng trung tinh hinh hoc
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Su phan b8 cda tit thong tong do tit truding cyc tit chinh va tir
trugng phan dng hop lai nhu ¢ hinh 34-4a. Cang od thé dung hinh
khai tri€n cia nd (hinh 34-4by d€ phan tich su thay ddi cia ti
thong khe hé khi cd phan #ng phan iing. Trong hinh 34-4n duiéng 1
chi su phan b6 cua ti trudng chinh, duing 2 13 sy phan bé cia ti

truong phan dng
Khi mach tir khong
bao hoa thi theo
nguyén 1y xé&p
chdng, sy phan bé
cla ti truong téng
nhu dudng 3, nghia
2 cdng hai tu
truzng cuc ti chinh
va ph&n dng lai.
Nhung khi mach tit
bao hoa thi dung
nguyén ly xép
chong khéng hoan
toan ding vi lac
mach ti bac hoa
thi tu théng khéong
tang ty 1¢ theo
s.t.d nita, nén thuc
t€ sd phan bo ti
trudng t8ng nhu
duong 4.

Tit nhitng phan
tich trén ta duge
nhiing k&t ludn ve
tdc dung cta phan
ing phan dng nhu
Sau:

b)

Hinh 34-4. Phan Jng phan dng {(khi chdi than
& trén dudng trung tinh hinh hoc)
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a. Khi chdi than & trén dutng trung tinh hinh hoc chi ¢d phan
¥ng ngang tryc ma tidc dung cia nd 14 lam méo tit trudng khe
hd. Ddi vai mdy phat thid mdm ra cyc tit (mém cye tit ma phin
iing di ra} may duge trg ti, & mdm vao cda cye tit thi khi tix.
Déi vai dong co thi chidu quay nguge véi may phat nén k&t luan
ngude lai.

b. Néu mach tir khong bao hoa thi tir trudng tdng khong déi vi
tdac dung trg ti va khd tit nhu nhau. N&éu mach tit bdo hoa thi do
tde dung trg tir it hon tdc dung khi tif nén tif théng toug dudi
méi cuc gidm di mot it, nghia 13 phdn dWng phin Ung ngang truc
cling cd mot it tde dung khi tir

¢. Tir cam & dudng trung tinh hinh hoc khéng bing 0, do dé
duhg ma ¢ trén bé mat phin dng tit cAm bing © - goi 1a dudng
trung tinh vat 1y - da léch khdi dudng trung tinh hinh hoec mét
gde thuén theo chiBu quay cla méy phat hay nguge chigu quay
clia dong co (dudng mm & hinh 34-4).

Tom lai: khi chéi than dat trén dudng trung tinh hinh hoc thi
chl co phan Wng ngang truc F, lam méo tir trutmg khe hé va do
do xuft hién dudng trung tinh vat 1¥. N&u mach tit khéng bio
hda thi tit thong t8ng khéng d8i. N&u mach tir bao hoa thi tir
théng téng gidm di mét it.

2. Xé dich chdi than khéi dudng trung tinh hinh hoc.

Trong may dién mot chidu, thudng chdi than dat & trén dudng
trung tinh hinh hoc nhung do lap ghép khong tét, hodc khi may
khong ¢6 cuc ti phu, mudn cdi thién d8i chidu, cé thé€ xé dich
chdi than di mdt gdc khdi dudng trung tinh hinh hoc. Khi x& dich
chéi than nhu vay thi s.t.d phiin {ing c¢6 thé chia lam hai thanh
phan: ngang truc Fqu va doc truc Fuq

T4e dung cta phan dng phin Wng ngang truc nhu ta ¢4 noi &
trén 12 lam méo tit trudng cda cuc tir chinh va khd tit mét {t néu
mach tir bdo hdoa. Phan dng phén dng doc truc truc tiép dnh
hudng dén tit trudng cuc ti chinh va cd tinh chét tro tir hay khi
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tir tiy theo chidu x& dich caa chéi than. Néu xé dich chéi than
theo chiéu quay cla mdy phat (hay nguge chigu quay cia ding
cd) thi phan Wng phan dng doc truc ¢d tinh chdt khir tir (hinh
34-2) va nguode lai néu quay chdi than nguge chidu quay cua may
phdt (hay thudn chidu quay cia dong cd) thi cé phan ding phin
ing doc truc trg tit. Trong mdy dién mot chidu, do yéu ciu ve déi
chi®u, chi cho phép quay chéi than theo chi®u quay cia phin dng
néu la may phat, hay ngudc chidu quay clia phin Wng néu la
dong co. '

Phén ng phan ting doc truc chi anh hudng dén tri sé coa ti
thong tdng ma khéng lam cho nd bién dang.

34.3. TU TRUONG CUC TU PHU

Hién nay, trong hiu h& cdc may dién mét chidu (trir nhing
may céng sufit nhé hon 0,5 2W) déu ¢d dat cve tit phu. Cuc tir
phu dat giga hai cuc tif chinh trén dudng trung tinh hinh hec.

Nhu trén da biét, khi cd tdi, do phan dng phin ung nén trén
dudng trung tinh hinh hoc tit truding khac khéng va tir trudng dé
lai cung chidu v&i tit trudng dudi cwc tit ding trude duiing trung
tinh hinh hoc theo chi®u quay clia mdy phat (hinh .34-4). D€ cai
thién ddi chidu, thudng yéu chu § khu vue déi chidu (tdc khu vue
cd chéi than ma chéi than thubong dat & dudng trung tinh hinh
hoc)ed tit truéng nguge chidu vai tir truedng phin dng ¢ khu wie
ddi chidu, vi vay phai dat cuc tit phu. Téc dung cda cyc tir phy Ja
sinh ra moét s.t.d triét tiéu tv trudng phan dng ngang truc dbng
thi tao ra mét tir trudng nguoe chidu véi tit trudng phéin dng &
khu vuc d8i chidu, vi vay cue tinh cta cuc ti phu phai cung cuc
tinh cda eue tir chinh ma phAn ¥ng sé chay vao néu may & ché€
dd may phdt (con d6i véi ddng co dién thi nguge lai).

Dé triét tiéu tif trubng phan dng ngang truc, tir trudng cdc tu
phu phai t§ 16 thuan vai dong dién tai nén day quin cyc tit phu
duge ndi néi tigp vsi dAy quiAn phén dng va mach tiz khdng bio
hoa (hinh 34-5).
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Sy phan bd& cua tu
truding tdng khi cd ca tu
trudng cyc tu phu nhu ¢
hinh 34-6, trong do duing
1.2 va 36 hinh 34-6a la
dudng phdn bd cta s.t.d cuc
ti chinh, phy va s.t.d phin
ing; hinh 34-6b 1a dudng
phan bé s.t.d téng; h.34-6¢
12 dudng phan bd ti cam.

Khi chéi dién dat trén
duéing trung tinh hinh hoc,
cdc cvuce tU phu khong anh
hudng dén tir trudng cuc tit
chinh vi trong pham vi mét buée
cuc, tde dung khtt tit va tro tir cta
cdc cuc tiU phu bang nhau nén bi
cho nhau (hinh 34-7a). N€u 18 dich
chéi dién khéi dusng trung tinh

. hinh hoe. vi du theo chidu quay cia
phan dng d ché ¢¢ may phat (hay
ngude chiéu quay doi vdai dong co)
thi trong pham vi mat bude cuc, tac
dung khit ti1 ctn cue tir phu 16n hon
tac dung tr¢ ti cda nd, do d6 trong
trudng hdp nay, cde ede tit phu lam
cho mdy bt khi tir (hinh 34-7h).
Né&u quay ngudc chiéu quay phan
ing & ché do mdy phdt thi tac dung
ngudc lai (hinh 34- 7c). Nhv vay anh
hudng cia cdc cue tit phu d8i véi tir
trudng cuc tit chizh nhu phan dng
doc truc cha phan dng.
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34.4. TU TRUONG CUA DAY QUAN BU

Nhu da bigt, anh hudng clia phan {dng ph#in dng lam méo tir
trudng khe hé, do do dién 4p phan bé tzén cdc phién ddi chidu
khéng déu, vi vay d8i chidu cia may cd khé khan. Do d¢ trong

nhing may mdt chidu cong sudt
ion hay digu kién lam viéc nang
nhoc (nhu tai thay d8i dot ngot)
dBu co dat day quédn bu. T4dc
dung cua day qudn bu la sinh ra
tif trudng triét tiédu phan dng
phan tdng lam cho tit trudng khe
hd can ban khong bi méo nita.

Day quén bu duge dat 1én trén
mat cuc cda cuvc tit chinh nhu
hinh 34-8.

D€ cd th€ b duge d bat et tai
nao, day quin bu dug: néi tigp
vdi day qudn phAn dng sao cho
s.t.d cua hai day quin dé ngudc
chidu nhau. Trén hinh khai trién
34-9a cdc
dusdng 1, 2
bidu thi su
phan b6 cac
s.t.d phan Ung
ngang truc
Fuq vé cua
day quin bu
F,. Ta thdy v
co ban la bi
dugce trén

AR

| F==

TR

b)

AN % |

Hinh 24-7. Anh hudng cua céc
cyc I phy dén t0 trusng chinh

pham vi m4t Hinh 34.8. Day quin bd
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cue, chi cé gitta hai cye do

khong dat duge day quidn bi 5 S,c N Ng
nén s.t.d F, ¢d dang hinh 7
thang do d¢ & gi@a hai cuc Lol et L

mo6t phin (trong hinh gach
chéo). Nhung & may cé day
quin bl bao gid cing co dat
cuc t¥ phu nén dudi tac
dung cla cuc ti phu va day
quén ba, tit trudng t8ng clia
may nhu hinh 34-9b. Ta
thAy su phan bd cia tu
truddng dé ghn giéng nhu ti
trudng hic khong tdi ma
khong phu thude vao tai cia
mAay. Ditu dd ddm bao cho _
may d6i chidu t6t. V& vin d@ Hinh 34-9. Céc dudng std va tl

R . trudng tng cda miy mdt chidu
ddi chidu s& ndi & chuong sau. o6 cye ti phu va dly quiin bu
34.5. THI DU

khong bu dugc ma con lai 50049 86[06000600
|
i
I

Mot may phdt dién mot chidu c6 p = 2, s6 phln tit S = 95. S6
vdong day cia méi phan t& w, = 3. Dudng kinh ngoai phan ing
Dy = 17 cm, dong dién dinh muc I, = 36 A, chdi than nam
trén dudng trung tinh hinh hec.

1. N&u day quén phin Ung la d4y quén sdng don, tinh phu tai
dudng A va s.t.d ngang truc ldc tai day.

2. N&u day quén phiin vdng la x&p don, tinh phu tai dudng A
va s.t.d ngang truc lac tai day. '

3. Né&u ch8i than dich khéi dudng trung tinh hinh hoc 16° gdc
¢o dién, dong dién phan dng vin 1a 36 A, tinh s.t.d ngang truc va
doc truc cda hai loai day quén sdng don va x€p don.
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Giai
1. Téng s6 thanh dadn: N = 2w, 8 = 2 x 3 x 956 = 570

Vai dAy quédn sdng don, lic tdi day dong dién trong mach
nhénh bang: ' '

I 36
iy =—2 = 18 A,
2a 2x1

(Trong day quén séng don a = 1),

Phuy tai dudng khi tdi diy vdi dﬁyr quﬁn sdng dan:

It

Ni,, 570 x 18 :
A= = = 191 Afem.
=D xx 17
nD ax 17
Budc cc 1 =— = = 13,36 cm.
2p 4
S.t.d ngang truc:

Fyq = At = 191 » 13,35 = 2560 A/déi cue. '

2. Dong dién trong mdbi mach nhinh cia diy quén x&p don:

Iy, 36
22  2x2
(trong day qudn x€p don a = p = 2).

Phu tdi dutng khi tdi day vdi day quéin xé&p don:

AN, 570x9

= 8955 Alem.
zxD T x 17

S.t.d ngang truc: Fyqo = A

1 =

¥

=0A

95,5 x 13,35 = 1280 A/doi cue,

3. Chitu dai trén chu vi phan dng dng véi 16° gdc d6 diéen
bang:

16° D 16

. = . = 1,19 em.
180 2p 180 2 x 2

Néu dong diér phin yng vn bang 36 A thi ta cé:
Déi v6i day quén sdng don:
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Foo=A.20 = 191 x 2 x 1,19 = 456 A/do6i cue.

Fuq Alr - 26y = 191 (13,35 - 2 x 1,19) = 2104 A/d6i cue.
Dé&i vai day quin x&p don: '

Fug=A26 = 955x2 x 1,19 = 228 A/d6i cyc.

Fu‘:l Az - 20} = 95,6(13,35 - 2 x 1,19) = 10562 A/d6i cuc.
Céu hoi

1. Tinh chdt cla tit trudmg phan dng?

il

2. Khi nao thi phan dng ph3n dng ngang truc cd tinh chat
khi tu? Taj sao?

3. N&u chéi than khong d trén dudng trung tinh hinh hoc va
dong dién kich tit hic cd tai khéong ddi, hoi khi may phat quay
thudn va quay ngucc thl dién d4p dau cy¥c may cd bang nhau
khong? Cd thé dung phuong phdp nay d€ tim dudng trung tinh
vat ly khong?

4. Téc dung cua ti trudng cyc ti phu nhu thé€ nao?

5. Tac dung cia tu truong day quén bu?

Bai tép

1. Mot ddng ca dién kich thich song song cd cde s8 liéu sau:
Pyn = 550 kW, U, = 600V, I, = 1000 4, p = 3, n,, = 500
vglph. Dong dién kich tif [ = 19 A, phu tai duding A = 270 Ajem.
Dudng kinh ngoai phan idng D, = 92 ¢m. Day quén x&p phic tap
véi m = 2. Dién 4p gidng trén phan ing [ R, = 40 V.

a) Tinh chét s.t.d phin dng khi chdi dién nadm trén dudng
trung tinh hinh hoc.

b) Tinh tit théng ¢ cla may.

¢) Tinh F, F, khi xé dich chdi dién 10° gdc do dién khsi
dudng trung tinh hinh hogc.

(S.d.d cia dong co dién mot chitu cd thé tinh theo cong thie:
E; = U - LR, va & dong co dién kich thich song song [, = Iudm
+ L)
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Dap s¢: a) F, = 1300 A
b) & = 0,136Wb
c) Fyy = 14418 A
Fuq 11564 24
2. Mot may dién mdt chidu cd céc sfi ligu sau:

P, = 24 kW, Udm =230V, I,, = 104,54, 1, = 1,54, 0 =
1300 vgiph, 2p =

- Day qudn sdng doan. Tdng s§ thanh din N = 556, s8 vong day
E- ctia m&i phan t& &, = 2; D, = 294 mm, R, = 19,4 V trong d6 I,
=1, +1, Tinh :
a) Eu, P, A

b) F, khi chéi dién trén dudng trung tinh hinh hoc.
c) Fy, va F 4 khi v& dich chdi dién di mét gic 10° goc d¢ dien
Dap s6:
a) E, = 2494 A, ® = 1107 wy;
= 316,9 Ajicm.
b) F, = 128385 4
¢) Fyg = 4234 A; Fyy = 114151 A
, 3. Mot may phat dién mét chidu ¢d Py, = 13,3 AW, day quén
#éng don U, = 230V, I, = 58 A, N = 834, 2p = 4, D, =
24,5 em. Tinh s.t.d phn ung khi chéi dién dudng trung tinh hinh
hoe va khi x& dich di mét pki&€n gép néu che biét G = 139

Dip s6: F, = 6046 4 -
' Fy = 348,1 4; F,, = 5697,9 A
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Chuong 3§
90! CHIEU

35.1. DAI CUONG

Nhu da trinh bay ¢ Chuong 9, khi chuyén déng trong tiu
trudng cia mot cuc, mbi phin t@ day quéin thudc vao mét nhanh
song song va déng dién i, trong nd cd chitu nhét dinh. Lac cde
canh cta phiin ti di vio vung trung tinh thi phin ti bi chéi than
néi ngAn mach, dong dién trong phin td thay d8i d€ sau d¢ khi
phin ti budc sang ranh gidi cla cuc k& ti€p va chuyén sang
nhdnh song song khéc, dong dién trong nd cd chidu nguogc lai
(-i,). Qua trinh ddi chiBu cia dong dién khi phin t¥ di dong

a b c

- |’hﬁ'ﬂ
1‘2{‘” 24,

=0 o<t <Ty =1k
ar’ &) ¢

Hinh 28-1. Qua trinh d8i chidu
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trong ving trung tinh va bj chdi than néi nghn mach dugc goi 12
su d8i chidu. '

D& cd khdi niém cu thé&, hinh 35-1 trinh bay qué trinh ddi
chidu dong dién trong phan tit & cha day quin x&p don. Ta thiy
khi chdi than phd hoan toan lén phién I hinh 35-1a) dong dién
trong phan t b cd chidu gia thi la +i, Khi chdi than hoan toan
tach khoi phién I (hinh 35-1c) thi dong dién trong phén td b cd
chigu ngugce lai {-7)). O cac vi trl trung gian, chi than tiép xic
vdi cac phién d8i chién ! va 2 khién cho phan td bi ndi tit va
dong dién trong nd bidn déi theo nhitng quy luat nhdt dinh, phu
thudc vao qua trinh qud 46 dién tir xdy ra trong va xung quanh
phin t¥ ma ta sé& xét ti ml & chuong nay.

Qua trinh d4i chidu cua dong dién trong méi phﬁp t tdn taj
trong moét thoi gian rdt ngidn. Khoang thoi gian d€ dong dién
hoan thanh viée d8i chi®u goi la chu ky déi chidu, ky hidu 1a T,_.
Do la thoi gian can thigt d€ vanh gép quay di mét géc dng vdéi
chidu rong cua chdi. nghia [a:

Ty ==, (35-1)

trong dd:

b, - chidu rong cta chdi gdp;
Vi toc do dai clia vanh gop.
Né&u chitng ta ky higu:

D¢ - dusng kinh cta vanh gop;

Dg .
bg = - budc gop; - (35-2)
G - 83 phién gdp;
= ' (85-8)
Po =% '

va biét rdng téc do dai cia vanh gop la:
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vg = aDgn = bgG, (35-4)
trong 46 n la t6c d¢ quay cua vanh gdp thi chu ky d8i chigu &
day quéin x&p dun (hinh 35-1) sé cd dang:

1
Tdc = ﬁG Gn

O loai day quéin x&p phic tap (muc 9.2) c6 bude vanh gop yg
= m (m = 1) thi giita d3u va cubi méi phin ti¥ cd (m - 1) phién
g6p. Nhu vay phln tli sé bi chdi than n8i ngdn mach trong
khodng thdi gian d€ vanh gdp quay di mot cung b, - (m - I)bg,
do dd: '

(356-5)

b - (m - Dbg

Td

C VG

a
Thay b, = Bg, m =-— va trj s8 cta D theo (35-4)
P
sé thu dudec:
Bg - (? -1
TdC = G n (35‘ 6)

a
R6 rang & day quin x&p don — = 1, nén biéu thic {35-6) s&
P

¢d dang cua bidu thic (35-5).

Khi may dién lam viéc cAc phin td lién ti&p ti&€n hanh d4i
chigu va trong thuc t&€ T, = 0,001 s nén qu4 trinh d8i chibu
dién ra tulin hodn véi tAn s8 vao khoang 1000 + 3000 Hz.

Viéc d8i chi®u ¢d thuan lgi hay khéng, néi cich khde la chat
lugng cia sy d8i chigu phy thuéc vao nhidu y&u 16 co va dién ti.
Sy ddi chidu kém chdt lugng duge bidu hién bén ngoai bdi su
hinh thanh tia lda dudi cic chéi than va trén mit vanh gdp. Tiéu
chufin Nha nudc quy dinh cdc cdp tia lia nhu trinh bay & bang
35-1.
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Béng 35.1. Cdp tia ke cua mdy dién

Cip . Teh trang chéi
. B4c digm
tia Wa vd vanh gdp
1 Khéng cf tia Wa ‘ Khéng cé vEt trén vanh
1 . .
Y D8m Wa yéu & mdt phlin gép va mubi than trén
chdi than céc chbi
1 . .
Y Tia lia yéu & phin n Cé6 vt trén vanh gép nhung
chéi than. cé thé chit sach bing diu x3ng.
C6 mudt than trén chdi
2 Tia hia & toan bd chdi Co vt trén vanh gop,
than chi cho phép di vdi khéng thé chii sach
tdi xung hodc qué tai ngdn bing diu x#ng va cb
han mudi than trén cac chdi
3 Tia Wia manh vung ra & V&t dam trén vanh gép

todn b6 chdi than. Chi cho
phép Kic md may truc tifp
khing bifn tré véi didu
kidn sau dé vanh gép va
chéi than vin 8 tang théi
binh thudng, cé thi 1idp
tyc lam vide dugc

khong thé, chii sach
bing diu x&ng. chay
hodic hdng chi dién

Duéi day chung ta s& phan tich su bién d4i cia dong dién
trong phin td db6i chidu
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35.2. QUA TRINH D01 CHIEU

Dé thdy 16 quy luat bién ddi cia dong dién trong phin t déi
chi®u va nguyén nhan cha yé&u phit sinh tia lia, ti d6 néu ra
bien phap cii thién d8i chiBu, ta hdy nghién cdu quy luat ddi
chidu x4y ra d phan ti cia ddy quin x&p don trén hinh 35- ib.
Bi€u thic cia dong dién trong phin t¢ d8i chidu cd th& suy ra
dugc tit cac dinh luat Kirhhoff viét cho phan ti dd.

Theo dinh luat thy hai viét cho mach vong clia phan tu, ta cd:

irp' +ifrg +org ) - iplry +org ) = e (35-7)
trong dd:

i - dong dién ngin mach chay trong phan ti déi chidu.

i, i - cac dong dién chay qua day ndi v&i cac phién d6i chidu
I va 2, '

To - dién tro cia phan tu;

ry - dién tro caa day néi;

T, 2 - dién tro tiép xuc gita chdi than va phién ddi chigu
tuong ng.

Se - téng cdc s.d.d cam ung sinh ra trong phan td déi chiauy,
bao gom:

8) S.d.d tu cAm e giy ra do sy bién d8i cia dong dién ¢ trong
phin ti d&i chiéu

b) S.d.d h6 cAm e), do anh hudng cia su d&i chidu ddng thai
cia cac phdin ti khac ndm trong cung moét ranh.

c¢) 8.d.d d6i chiBu e, sinh ra khi phin ti d6i chidu chuyén
déng trong ti trudng tdng hop tai vung trung tinh. Tit trudng
nay nhu da trinh bay & Chuong 34 do cuc tit phu va phan ing
phan dng tao thanh.

Cac sdd e; va ey cd tic dung d6i v6i qua trinh d6i chidu nhu
nhau va téng cua ching duge goi la s.d.d phdn khing e| + e =
€k D& qu4 trinh d8i chidu tién hianh duogc thuan lgi, s.d.d dbi
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chidu e, phai ludn ngugc chiéu véi s.d.d ok ndi trén. Ty theo
tugng quan gita hai loai s.d.d d¢, tinh chat ciia qua trinh d8i
chigu ciing sé khac nhau. Tri s8 cha cdc s.d.d dd s& duge tinh &
phin sau.
Theo dinh luit Kirhhoff thd nhét, c6 thé viét cdc phuong trinh
dong dién lan lugt tai cde di€m nit ¢ va & nhy sau:
i, +i-i =90
iy-i-i, =0 (35-8)
Nhu vay cac dong dién i, i, i, ¢6 th& suy ra tif cac phuong
trinh (35-7), (35-8) n&u cac dai lugng khae trong cdc phuong
trinh d6 da dugce bigt. Trén thuc t& r,;, r,, khong nhing phu
thudc vao i, i, va thoi gian ma con phu thuéc vao sy d6t ndng
chdi than va phién d8i chigu va cA hién tugng dién phin dudi
mat chdi nita. Hon nita téng cdc s.d.d Ye cing khd xdc dinh duge
chinh xdc nén dudi day ta chi xét van dé duge & mue db gan
ding. Vi gia thigt T = 0 va ry =0 sau khi thay tri s6 ctua i; va
i, theo (35-8) vao (35-7) ta dugc:

-r Se

j= 27 Twl o, &f (35-9)
Tior ¥ T2 fya T
S6 hang thd nhét cia bidu thdc (35-9) bi€u thi thanh phan co
bdn cda dong dién ddi chidu {,, con sé hang thid hai - thanh
phan phu i,. Vai gia thist Ty = 0, ry, = 0. Miu s6 trong bi€u
thudc r6 rang la t8ng s6 dién trd cua phan td ddi chigu lac bi chdi
than ndi ngén mach vi vy dong dién phu i; chinh la dong dién
ngan mach trong phiin tit gy nén bdi Ye.

1x.2

Trong 1y thuyét cd di€n vaé déi chidu ngudi ta gid thist rdng
T VA Iy tl 18 nghich voi bé mat tiép xie S, va S, giita chéi
than va phi€n d8i chidu. Néu cho rang qua trinh d8i chidu bt
dBu khi t = 0 v k&t thic khi t = T, véi didu kién b, = by thi:

T,. -t
=9 3 (35-10)

]
tx1 Td

C
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t
2 = —TTCS-
trong dd: S - mat ti€p xdc toan phan giita chéi va phién déi
chidu.
Ky higu dién trd tidp xidc toan phdn dng vai mat tiép xde toan
phan bang 1, ta cd: )

S

Tkl " " = 5o T'w
S Toe -t (35-11)
S Tyc
T2 TET T T T T
1x.2

Thay (35-11) vao {35-9) ta cd quan hé gilta dong dién trong
phin ti ddi chidu i va théi gian t nhu sau:

2t e

i=(1- Y, + , {35-12a)
dc rq .

T 2

t :, - dc
rong dd: r, =T, ——— (35- 12b)

t(Ty. - 1)
35.2.1. Déi chigu i

dudng thing

Gia thu s.d.d d8i
chigu e, . cdm uUng trong
ph#n td déi chidu do tac
dung cua tit trudng tdng
hop tai viing trung tinh
hoan toan triét tiéu
s.d.d phan khédng ekt
nghia 14 e = 0 thi
ddong di¢n phu trong
phan ti d8i chidu bdng

Hinh 35-2. DSi chidu dudng thing
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khong va tit (35-12) ta co:

2t
i= (- — i (35-13)

dc
Dudng bi€u didn cua dong dién i theo théi gian t trong trudng
hop nay 132 mét dudng thing (hinh 35-2) va d8i chidu mang tén
Ia d8i chidu dudng thing).
Né&u xét dén dién trd clia phan tu va ctia day néi (r, # 0, ry
# 0) thi duding thing ABC sé& thay ddi mot {t va cd dang theo
dudng nét ddt trén hinh vé do.
Khi ddi chigdu dudng thing, mat d¢ dong dién & bé mat tiép
xtc phia di ra va phia di vao chéi bang:
jl = i1 = Tdc i1
S 5 Ta-t (35-14)

h = = = =

Sz S t
Trén hinh 35-2 ta thiy:
s L
Tdc -t = tga; : = tga,
Vi ¢ truong hop d6i chidu dudng thing «| = «, cho nén trong
sudt qua trinh d8i chidu j = j = C'° va qud trinh d6i chidu tign
hanh duge thuan lgi.

35.2.2. P8i chidu dudng cong

Trén thuc t€ s.d.d d6i chidu e, va s.d.d phan khang e, trong
phan tir 43i chiBu khong hoan toan triét tiéu nhau, nghia 12 e
# 0 cho nén trong phan tit d8i chidu s& xudt hién dong dién phu
i; xde dinh theo 36 hang thud hai cda bigu thie (35- 12}, Dong dién
chu i, s& cdng.vOi dong dién co ban i, khién cho quan hé i = £{t)
khdng con la dudng thing nita va ta ¢S d8i chidu dulng cong.

Gia thu e > ey hay la Je > 0. V6i gia thiét r, khong déi,
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ti bigu thde (35-12b)
ta thdy rang trong qua
trinh d6i chigu su bién
d8i cia r, cd dang nhu
dudng cong I trén hinh
35-3. Cho rang trong
qué trinh dé Se = C'¢
thi dong dién i, bién ddi
theo duéng cong 2 trén
hinh 35-3 va dong dién
ddi chi®u i, téng cua i,
va i, bién d6i theo
dudng cong & hinh
35-4. O trudng hop nay
d8i chizu mang tinh

o
o
2 i~
! il, (5e>0)
3
1‘, (Zeco)
3

Hinh 35-3, Déng dién phy i, khi d8i chidu vugt

trude (e » O

va ddi chidu tr) hodn (3e < 0)

chdt tr] hodn nghia 1a dong dién d8i chidu i thay d8i cham hin so
véi & truong hop d6i chidu duong thing. Sd di cd sy tri hoan dd

la do tac dung cha s.d.d
phan khéng ok chéng
lai sy thay ddi clia dong
dién i. Ti hinh 35-4 ta
thiy a; > a, va }; > j,.

Trong trudng hgp ddi
chidu tri hodn, tia lia
thudng xuit hién ¢ diu
ra cia chdi than khi
phin ti ra khoi tinh
trang bi chdi than néi
ngidn mach. Su xu#t
Lidn tia l¥a nay 6 thé
gidi thich duge nhu sau:
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do cac hién tugng dién hda va nhiét d be mat tidp xue gida chdi
than va phién déi chigu, nén lie qua trinh d&i chidu k&t thuc,
w1 trong biéu thuc (35-9) khong phai tién tdi
v6 cung 1dn ma ed mot tri s& nhat dinh, két qua la lie t = T,

dién trd ti&p xdc v

dong dién phy i; = 0 va trong tit trudng cda phan td ddi chidu
tich liy mot nang Iuong ELi;’- dang ké. Khi phan ti déi chidu ra
khéi tinh trang bi chéi
than néi ngdn mach,

sy xudt hién cta tia {

lita chinh 12 hau qua )
cla vide giadi phdng j ' X,
nang ludng dién tir dd *f,,q &
mot cdch dét ngot, 1 L
tuong ty nhu khi dung o] £

chu dao cAt mach dién

1 t
¢ rva L, i ‘i:

Néu e, < ey, hay ¢ b o;,
Ye <' 0 th‘i déng dlel'f DA L, —=
phu i, d8i ddu va cd

dang nhu dudng cong

3 trén hinh 35-3. Minh 38-5. D&i chibu cé

Dudng bi€u dién caa tich chdt vugt trude

dong dién déi chidu i

tuong dng duge trinh bay trén hinh 35-5 va su d68i chidu mang
tinh chdt vugt truse. Khi déi chidu vugt trudc o, < a, do dd j, <
j; ddng th&i cé th€ cd hién tugng phdng tia lia o dAu vao cla
chdi than tuong ty nhu khi déng ciu dao khép kin mach dién.
Trén thye t& hién tugng phdng tia lia nay rat y&u. o) giai doan
cudi ctia qud trinh d8i chiBu vugt trudc i, v j; r4t nhd va xfp xi
bf—ii\g khong nén phian ti d6i chidu ra khdéi tinh trang bi chéi than
ndi ngdn mach mét cdch nhe nhang va thuan lgi.
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35.2.3. Xac dinh cac s.d.d trong phin t déi chidu

D& bdo dam digu kién ddi chigu binh thudng clia may, khi
thiét k& cin phai xdc dinh cdc s.d.d sinh ra trong phin té d8i
chidu dé€ gidi han ching trong moét pham vi nhét dinh. Dudi day
ta sé lan lugt tinh cic s.d.d do.

a. S.d.d. tg cim e;

Sd.d tu cam e; cd dang:

di
e = - L. -az- (35-15)

trong dé L - hé 86 tu cAm cia phin ti.

Vi qua qué trinh ddi chiu, dong dién i bi&n déi tu +i, dén -i,
nén gia tri trung binh clia dao ham trong chu ky ddi chigu T, sé
la:

di 2%
[— Jp= - — (35-16)
dt Tye
2Li :
do dd: PR — (35-17)
Tdc

Tit thong tan &, sinh ra s.d.d tu cAm e, trong phén t& dai
chiBu bao gbm tit théng tdn qua ranh @, tit théng tan dinh rang

w

Hinh 38-8. TU thSng tan cda phin td d8i chidu
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@ va tit thong tin & phan diu néi &, va chd y&u di qua khong
khi (hinh 35-6) nén rdt it phu thudc viao su bao hda cia réng, do
d¢ co th€ cho rang ¥, = wsi, Mit khdc vi tit thong mdc vong
¥ = w,®, nén bifu thic clia tit théng mde vdng sé la:

v = Aw iy (35-18)
trong dd A;, 1a hé s6 ti 1& biéu thi sudt dén tif tan cia phin td
cd tri s§ bang tir théng mdc vdng ciia mot vong day khi dong
dién i, = 1lA. Vi thanh phAn chu y&u cia y; la tit théng tin cia
hai canh tac dung nédm trong rdnh nén suft dén tit theo mot don

vi chidu dai bang:

= 'iLl
L g
do do: v = AL 2lyws?i (35-19)
Vi L= }I—L ta cd:
L = 2w 14 . (35-20)

Thay (35-20) vao (35-17) va chi ¥ dén bifu thic cia Ty,
(35-6), ta cd bi€u thic s.d.d ty cAm trung binh trong phan ti déi
chidu:

2i,G,

e = 2wl  — 10 (35-21)
a
B -(—- 1
p
. . xD A &
Né&u bi€u thj i, = v n =—- trong dé v, la t6c do dai
2Gw, b, )

trén mat phan dng thi bifu thdc cudi cing cia s.d.4 ty cam
trung binh sé la:

2w l; A v
e p =0 — Ay (35-22)
ﬁ(j - (-1 .
P

b. S.d.d hé cam
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Cung mot lic vai sy
déi chidu dong dién
trong phin ti dang xét,
su d8i chidu cing x4y
ra 4 mat s§ phan tid
khac. O day quan x&p
don hai ldp buée du
(hinh 35-7), su d4i . .
chitu x4y ra ddng thdi at
trong céc canh tic dung W
cling ndAm trong mot
ranh. Hon nita, thudng
thi b, > bg va céc chdi
than n6i ngédn mach vai
phin ti lién ti€p nhau cd canh nim trong mot rdnh nhu trén .
hinh 35-7, nén gilta cdc phln t¥ cing tham gia d8i chidu dd cd
sy lien hé hé cAm r&t manh. Vi vAy trong phin t tham gia d4i
chidu dang xét, ngodi s.d.d tu cAm cdn c6 s.d.d hé cam:

=S e =-TM
- e = -
MT M ¥ dt

Hinh 38-7. D8i chibu ddng thdi trong céc canh
thc dung ndm trong mét ranh

trong dd:

M, - h® s6 hé cam giita phan t4 dang xét va phln ti thd n.
in - dong didn trong phan tit thd n.
5.d4.d h8 cam e), ciing ¢6 tdc dung gidng nhu s.d.d ty cAm ¢;.

Tri s6 trng binh cia nd bdng:

K
L YU 2 Ty,

Tuong ty nhu 48 voi s.d.d tu cAm bi€u thic cudi cing cia
"8.d.d. hd cAm c6 dang: -

M, 7 . (85-23)

M = S A (35-24)
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troﬁg dd: .

Ay - suft dén tit do hé cAm trén don.vi dai cla eanh tdc dung
cia phin tu,

c. S.d.d phan khéng

Nhu trinh bay & trén, theo dinh nghi’é s.d.d phan khéng trung
binh .cd dang:

2w lA v,
Cokab = €L t O B — (A, + Ty (35-25)
g -(—~— 1) :
P

Dé tinh €k tb phai xédc dinh 4, va 3JA,, Cach xée dinh céc suft
din tit d6 sé duge trinh bay chung trong phin tham s8 day quén
cia may dién xoay chidu. ' .

d. S.d.d déi chidu e,

Goi By la tu cAm t8ng hop cla ti trudng cuc tit phu va ti
trudng cta phiin dng tai vang trung tinh (con goi 1a ti cAm d6i
chitu) thi bi€u thuc s.d.d d8i chi2u co dang:

€4 = 2By Wl v, _ (35-26)
trong dd:

l4. - chi®u dai cia thanh din cdt dudng sdc cla ti truong d6i

chidu.

35.2.4. D6i chidu khi b, > bg

Ta hay xét qua trinh ddi chidu cia day quén x&p don budc da,
cd cac phan tlf bing nhau véi s ranh nguyén t8 u = 4. va b, =
2,6b; (hinh 35-8). Duéi day ta s& xdc dinh 5.d.d phdn khéng €
va chidu rdng ving d8i chidu trong trudng hop do.

a. S.d.d phan khéng .

D& don gian, ta gia thiét hé s6 tu cAm vi hé 88 hf cdm cia
nhitng ph#n tl cliing ndm trcng mot rdnh bing nhau va cd qué

- trinh d8i chi®u dudng thdng.
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Dong dign d8i chi®u cida cdc phan t duge trinh bay trén
h.35-9,¢ trong dd thoi di€m bat dau ddi chidu cda cdc phan ti
cach nhau mot khodng thai gian

1

£, =
dch.n

Véi gia thigt

hé s tu cam .
bng hé s6 hé //‘y/?\%\\.‘g
4=t ]

(35-27)

/

cam mbi hinh ::\\]\‘1 ' '
7 chit nhat trén ; | “ t l DDUH
-hinh 35-9b cd i o % W Ly oy
ok 3-p o6 (g sira il
chi2u cao tuong L,/ AAs)
tng véi s.d.d ;‘/ , v

e, = e, va chidu
dai tvong dng vdi
chu ky d8i chidu
T4e- DI nhién céc
hinh chi nhat 4y '
xé dich nhau mot khodng t, theo truc th&i gian.

Muén xdc dinh st.d phan khéng e, trong phln tit 1, ta cong
‘hinh chit nhat I véi cic phAn cla cdc hinh ché nhat 2 3, 4 nim
duéi hinh chit nhat I, bdi vi dong dién trong cdc phan td 2, 3, 4
gy &nh hudng d&n ph2n I trong thoi gian T, cda phan t nay.
Két qué cho ta dudng gdp khuc bi€u thi sy bi&n dé&i cua s.d.d.
phén khdng okt theo thdi gian (hinh 35-9¢).

Tuong ty, ta duge duding bi€u dién s.d.¢ phidn khéng €pk2, 3. 4
theo thdi gian nhu trinh bay trén cac hinh 35-94, e, g.

Hinh 35-9h cho ta dudng bi€u dién s.d.d phAn khdng tdng cia
céc phlin ti d6i chidu trong mot rfinh. Viéc xdc dinh dudng cong
niy cd ¥ nghla quan trong trong viéc tim mét s.d.d déi chizu €4,
.d6i nghich triét titu anh hudng cia =.d.d phan khdang dd, d€ cd
duge ddi chitu dwdmg thing. Tuy nhién, viéc dypg dudng cong e ok

Hinh 38-8, DS chidu khi u = 4 va b, = 25 by

[+
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noi trén rft phic
tap vi cAn phai tinh
dén e, # ey, cdc
quan hé k& cdm gida
cac phan td déi
‘chidu do cdc chéi
than bén canh, dnh
hudng cua bude
ngén, anh hudng cta
hai l6p day trong
mét ranh.

Tren thyc té& &
cdc may dién cd cyc
tt phu d&€ teo ra tiu
trudng d&i chidu
phéi tinh toAn sao
choepk =7+ 10V
con trong trudng
hgp khdng cd tir
trudng d4i chidu L
=2+3V

b. Chiéu rdng
vang ddi chidu

___...|r .(u-t - .!t
Trong qua trinh * )G “

ddi chidu, canh téc

dung cia phan ti Hinh 38-9. Xéc dinh sdd phan khing

48i chidu di dong khi =4 b = 25 bg

moét khoang céach

nhét dinh va #¥ng véi né la ving d6i chidu b, trén mat phan
tng. D& ddwm bio d8i chitu, dugc tét, chidu rong ving ddi chidu .
phai & trong mét gi6i han nhdl dinh. Mudn xdc dinh chidu réng
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viang d8i chidu ta xudt phat tit thoi gian ciin thist 4€ d4i chigu
dong dién trong u phAn t¥ ndm trong moit ranh.
Khi day quidn cd budc du, ta ed: .
T = Ty, + (u - Dty (35-28)

Né&u day quin cd budc ngin hodc budc dai thém ¢ thi tity theo
chidu quay cia phan dng, dong dién & nhiing phdn ti thude [6p
duéi sé ddi chidu sém hosdc tré hon ¢ nhitng phin td thudce l6p

trén mot khodng thdi gian la et , nghia la: ‘

T =Ty, + -1+ ety (35-29)
Thay T4, theo (35-6) va t;. theo (35-27) va (35-29), ta cd:
g - (— 1)
S p n-1+e 1 a
T = + =—1[Bg + (u- —~+¢)]
G, Gq G, P

(35-30
Vi by. = T4 va biét rdng v, =xD,n nén két hop voi (35-3) ta
dugc: ’ )

a aD,
by =g +(u-—+e). (35-31)
P
J'[Du J'IDG DU d
N&u bi€u thj — dudi dang —'. — = by — va chd ¥ dén
G G ' D, D,
(35.3) ta cd:
a _ D,
by = b, + (W -— + e)bg] —= . (35-32)
p Dg .

Trong thuc t& chitu rdng ving ddi chidu by, < (560 + 60)%
khodng cdch giilfa cdc mém cyc chinh dé dam bdo cho phin ti
d8i chidu khong roi vao viung ¢d tit truding manh cda cuc chinh,
do dd d8i chibu s& dé dang. Bigu thic (35-32) cing cho thiy néu
tang ¢ thi by, ting, vi vay khong nén ché tac day quén cd bube

- ngln qua.
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35,3. NGUYEN NHAN SINH RA TIA LUA
VA PHUONG PHAP CAI THIEN DOI CHIEU

35.1.1. Nguyén .nhén sinh ra tia lua

Tia lita sinh ra dudi ch6i than cé th€ do nguyén nhén co hosc
nguyén nhan dién ti. Nhiing nguyén nhan thudc loai thid nhft e
thé la:vanh gop khong ddng tim vdi truc, sy céin bing bd phan
quay khdng t6t, b& mat vanh gdp khéng phdng do nhitng phién
d8i chizu hoac mica cdch dién gila cdc phién ddi chidu nhd lén,
luc ép trén chdi than khong thich hgp, ket chdi trong hop chdi,
hop chdi khong duge giw chdt hay dat khéng dung vi tri v.v...
Nguyén nhén thudc loai thu hai la do s.d.d d8i chizu khong triét
titu duge s.d.d phan khdpg trong phin td ddi chigu. Ngoai ra cdn
phai ké dén su phan bdé khéng d2u cia mat d6 dong dién trén
mat ti€p xdc vA quan hé phi tuyén caa dién trd tiép xic Rtx' =
f(t, 8) trong 46 6 1a thong s6 déc trung cho tdc dung nhiét va
hién tugng dién phan dudi chdi than.

Khi su d4i chigu bi rdi loan phia sau ch&i than phdng ra tia
lta manh ligt. Chium tia lua nay khi tit d€ lai moét vang ion hda
va dd chinh la didu kién t6t d6 néu nguyén nhan gay r6i loan’
chua bi loai trif, chim tia lda sau d6 sinh ra cAng manh liét hon.
O muc d6 dc liet, cdc chim tia lda cang dai ra va s& n6i tit chdi
nay sang chéi khdc tao nén mot vong lda trén mat vanh gdp.
Vong lda xu#t hién khi dong dién trong phan ung tang lén qua
dinh mdc (qud tai, ngdn mach trong hodc ngoai may). D€ chéng
lai vong lia phai dung diy qu&n bu (xem 35.3.2¢) va trang bi
may cét cuc nhanh kip thoi cit mach ngay sau khi x4y ra sy cé.
{trong khoang 0,05 + 0,10 s). '

CAn chu ¥ rAng qua trinh d8i chitu dién ra tul3n hoan va sinh
ra dao dong dién tit v4i tAn s8 khoang 1000 + 3000 Hz (muc
35.1). Néu mdy dugc sit dung vao linh vygr v6 tuyén dién, s danh
tia 1tra duéi ch8i than véi tAn s dy sé gay nhiéu trong hé théng
v6 tuyén. D€ chéng su nhidu loan 4y, ngudi ta chia nhitng cudn
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day ndi ti€p v6i phan .

ing trong dd cd céac P L
cudn day cua cuc tit phu

thanh hai phin va néi .

d8i xdng v4i phan dng _____r :_[
nhu & hinh 35-10, Ngoai = N

ra gilfa cde chdi va th&n  yynp 35.10. Chéng nhidu vo tuydn dién
mdy con ndi nhitng ty

djén d& tao dudng thoat cho cdc dao dong tin =8 cao tai cac dan
ra cia may.

' 35.3.2. Chc phuong phép cai thién déi chidu

DE& tao digu kién tét cho su d6i chidu, trude hét cAn phai giit
ding nhitng didu quy dinh v& trang thai clia vanh gdp va co cdu
gilt chéi than sao cho biao dam loai trir duge nhitng nguyén nhan
cd sinh ra tia lda. Dudi ddy ta xét nhitng bién phap tao ra didu
kién dién tir cin thi&t cho sy d6i chitu dua vao khuynh huéng
lam gidm dong dién phu i chay trong phan tit déi chidu.

a. Cuc tit phu

Bién phdp co ban d€ cai thién ddi chidu trong nhiing may dién
mot chidu hién dai 14 tao ra tir trudng ngoal, con goi la tir truding
ddi chi®u tai vang trung tinh bang cach dat nhitng cuc ti phu
gita nhitng cuc tit chinh (hinh 35-5).

S.t.d clia cuc tit phu F, phai cd chi&u nguge vdi thanh phan
ngang cia phin dWng phan ungF,, va cd do 16n sao che ngoai
vigcotung hoa duge Anh hudng cla Fqu con taoc ra duge tir trudng
phu d€ sinh ra s.d.d d6i chi®u e, lam trigt tiéu dnh hudng cha
s.d.d phan khdng e,. Hinh 35-5 cho thdy r6 cuc tit phu & may
phat dién phAi c¢d cling evc tinh vdi cyc tit chinh ma c4dc canh
trong phin dng tai cwc tit phu sip quay tdi. &) dong co dién cuc
tinh =3 nguoc lai.

Nhu da bigt e, = A = I, [theo bifu thiuc (35-25)] va
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e4. = By, [theo bi€u thdc (35-26)]). Do dd d€ cyc ti phu cd thé
phat huy tac dung thi didu kién co ban ia B, = [ Mudn vay
day qudn tta ewc tir phu phai duge néi néi tiép vai day quén
phin dng va déng dién tai I; pbai thay déi trong pham vi khién
mach tit cha cuc tif phu khong bao héa (hinh 35-11). Trén hinh
vE dudng I la dudng cong tu hda cia cuc ti phu, duting 2 1a
duong tir thn cia cvc tit phu va dudng 3 la dudng cong &, (B,).
Ta thdy tiO dén a quan hé B, = (1)) cdn tuyén tinh, qua di€m
a mach tit bit dau bdo hoa, tic dung ciia cye tit phu gidm bot va
tai ving lan*can di€m C thi khéng cdn tdc dung nita. Trén thue
t€ khong the dat duge By = 1, & nhiku tai khéc nhau va do d¢
khéong thé dat duge mot vang d8i chidu dudng thdng. Vi vay &
nhing may dién lam viée d ché dd thuong bj qua tai khong nang
ldm, ngudi ta ch€ tao cudn diy cuc tit phu thich hgp sao cho khi
may lam viéc & ché dd dinh mic thi su d8i chigu hoi vugt truse
{(nhung chua cd tia lita), khi qua tai - ddi chidu dudng thang va
khi qua tai nang - d8i chidu hoi tri hodn.

C#u tao cda cuc tit phy phai lam sao tao ra duge tit trudng
ddi chigdu trong
khép khu vyuc d8i y 2
chiéu va sinh ra
s.d.d ddi chiku
tudng ung vai s.d.d
phidn khdng nhua
trén hinh 35-9h. I
Thudng khe hd dudi
cuc tiu phu bang 1,5
+ 2 lan khe hd dudi
cuc chinh. B% rong
mat cuc til phu vao o
khoang 0,4 + 0,8 bé
rong ¢ia khu vuc Mink 35-11. Dudng cong cda tU thong
d8i chizu. tai vang déi ehigu

! [ 1)

i N -
8

=
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Cing can ndi thém la cyc tif phy duge dat & nhing may cd
P > 0,3 kW. 56 cuc tit phy thudng bang sd cuc tit chinh, tuy
nhién trong nhitng may cé P < 2 = 2,5 2W cd thé chi dat mot
nda s cuc phu 1a dd. '

b. Xé dijch chdi than khoi viing trung tinh hinh hoc

O nhilng may dién nho, d& thay th& cho tdc dung caa cuc tix
phy, ta cd théitlgi dung tU trudng téng cha may d€ cd tit trudng
ddi chidu béfhg cdch xé dich chdi than khéi ving trung tinh hinh
hoe. Tu hinh 35-12 cd thé thdy rang, & trudng hgp mdy phit
digdn, mudn tiz trudng & khu vuc ddi chidu o6 cue tinh ciaa cde tif
chinh ma sau khi déi chigdu cac canh phln ti sé di t4i nhu &
trudng hap cyc tit phu thi phai xé dich chdi than thuan chigu
quay cua may mét goc:

B=a+y

trong dd:

a - gdoc gita cac duong trung tinh hinh hoc va vat ly;

y - go’c.cd tri '
s Wng vdai didu

kién ti truong l)'l\]
ti [
tdng bang tu i

trudng ddi chidu.

Trong trudng
hop dong ca dién ___f_rqr‘wg firth
thi chdi than phai hink hoc
xé dich nguge i
chidu quay cua wnﬂ‘",/ :

= 1Y
may. et / l -

Phuong phap o)
xé dich chdi than
¢6 nhuge digm la
do e, phu thude
vao 1, nén méi khi
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tai cta may thay ddi mudn cho e, thay ddi theo bt bugc phai xé
dich lai vi tri cia chéi than d& thay dg8i gde y. Trén thuc t& didu
dd khong th€ thyc hién duge va phuong phap nay chi ¢d thé cai
thién duge déi chitu & mét tai nhat dinh.

c. Day quéin bu R

Déi v6i cde may dién cd cong suat lon hon 150 kW va lam viéc
trong didu kign tai thay d8i dot ngot, d€ ngan ngita hién tugng
vong lia va hé trg thém cho cuc ti phu, ngudi ta dang day quin
bii. Nhu di bigt ¢ Chuong 34 | tdc dung clia day quin ba la trist
tiéu ¢ tredgng cia phin ing trong pham vi dudi mat cuc chinh.
K&t gua la tir trudng cia cye chinh hau nhu khong bi bién dang.
V1 tir truong phan dng phu thudc theo dong dién tai [, nén d€ cd
thé bt duge tu trudng dé O tai bat ky, ddy quén bi phai dudc ndi
ndi ti€p véi day quén phian dng. Khi cd day qudn bii, s.t.d clia
cuc phu 8é& duge gidm nhd, mach ti cta cvc phu it bdo hoa hon
va hiéu qui cai thién déi chigu clia cue tit phu sé tang lén.

d. Nhidng bién phdp khic

Dé gidm nhdé dong dién phu i va do do cai thién déi chisu, tu
bigu thiic i35-9) ta th&y con ¢d kha nang tang dién trd tigp xdc
hoac khi thi&t k& khdng ch& sao cho s.d.d phan khang €y < T +
10 V. Nhung nhitng bign phdap dé khién cho cdu tao may phde
tap va cdng nghé ché tao kho khan cho nén khéng dugc théng
dung va ta cling khéng d& cap dén.

35.4. THi by

Mot may phdt dién kich thich song song day qudn séng don cd
nhitng s lidu sau: P, = 10 &AW, U, = 115V, n = 1040 vgiph,
p=2 D,=245em, Iy =12cm, Z =35 G = 105, w_ = 1,
K=285cm, A=1710°%H/m. Khe hd khong khi & cuc tit phu
4, = 2,6 mm, hé sd khe hd caa cye ti phu ky; = 1,33. Tinhk s.d.d
@k va s6 vong day cln thi&t ¢ mbi cyc t¥t phu d& e, triét tidu
Cok:
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Gidl
ta co:

Ap dung cdng thitc (35-25) vdi ditu kién B = 1, a = p, 4, = 0,

epk = ZWSIBV\JAA
aD.n

7.24,5.1040
trong do: v, = 0 = ™ = 1336 cm/s
Ni,
= = 119 Afem

=D

N = 2G = 210
1 P

=" =42 _ 435a (bd qua dong dién T').
2a 2U,

Vay: e, = 2x1x12x 1336x107x119x7x10°% = 0,267 V
S.t.d cln thiét cia mdt cyc ti phu:

1 2
Fo=— A1 +— B, 3
f 9 “, de p’kéf

zD nx24.5
trong dd: 7 =

= = 193 em
2p 22
i = 47.107 Him
1
By =2 JA = —— 7.10°.119.10% = 0,1175 Wo/m?.
lge 8,5

(theo ditu kién e = e,.).

1
Vay, Fo=—o 118183 4o—o 0,1175x2,5.10%x1,33 =

4rx1

= 1456 Afecute.
Mat khdc lai c6: F| = wl, .
Viy s8 vong cin thit cia mét cyc tir phu:
F 1456

Wy =—— = —— = 17 vbng.
Ly 87
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Céu héi

1. Anh hudng cia t8c do dén d8i chidu?

2. Anh hudng cia budc day quidn d&n déi chidu?

3. So sanh cdc phuong phap dung d€ cai thién d8i chidu, ndéi
r6 hidu qua va dng dung cia tung phuong phap dd.

4. 8.t.d cha cvc phu phai ddm bdo trigt tiéu phén dng cia
phin dng va sinh ra tit trudng ddi chidu cAn thi&t. Trong hai
thanh phin d6, thanh phan nao 16n va nd chiém ti 1& khodng bao
nhiéu phin tram cia toan bd s.t.d cha cuc phu?

5. V& cach néi day cla cdc day quéin bi va diay qudn cia cyc
tii phu.

Bai Wp

1. Tinh s.d.d epy trong trudng hop bai tap s6 2 Chuong 34 véi

A = 85x10° Him va L 1,2.
tdc
Dép s Cpx = 0215 1°
2. Tinh s6 vdng day cla cuc tir phu cta mdy phdt dign mot
chitu d& co d8i chidu dudng thidng. Cha N = 834, I, = 50 A4, a =
p=1w =3 D=245em, N = 1460 vgiph, A = 8,5.10° H/m,
ly = ly. = 8cem, & = 3mm, ky = 1.3

Dap s6: w; = 118 vong.
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Chuong 36
MAY PHAT DIEN MOT CHIEU

36.1. DAI CUONG

Trong nén kinh t&€ qufic din, nhidu nganh san xudt nhy luyén
kim, hda chdt, giao théng van tdi... dbi héi phai ding ngudn dién
mot chidu, va ngay nay vdn khong th€ thay th& duge dong dién
mdt chidu mac dii viec dﬁng dong dién xoay chiBu trong cong
nghiep dd r4t ph& bi€n. Thorg thudtng d€ cd ngudn dién mot
chidu cd th& dung cdc may phdt dién modt chidu quay bAng céc
dong co so cip nhu ddng co didn xoay chigu, ddng co d6t trong,
tuabin...

Tuy theo edch kich thich cue tit chinh, mdy phat dién mot
chigu duge phén loai nhu sau;

C

a) b) ¢ d)

Hinh 26-1. S¢ d& nguydn Iy cue miy piiét didn mdt chidu kich thich dbc Hap
(a), kich thich song song (b), kich thich n&i tidp {c) va kich thich hn hop (d)
{cdc mii tan dit nét bidu thi chidu déng ditn & chi dd ddng cd ditn)
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1. May phat dién mét chiéu kich thich déc 1ap bao gdm
may phat kich thich bing nam cham vinh citu va may phat kich
thich dién tir. Loai diu chi duge ché tac v6i cong sudt nhé. Loai
thit hai cd day quan kich thich lfy dong dién tu dc quy, ludi dién
mé&t chidu ho@c may phdt dién mot chidu phu va duge dung nhiéu
trong cac trudng hgp can didu chinh dién 4p trong pham vi rong,
cdng sudt 19n, dién dp thdap (4 + 24} V hodc dién ap cao trén 600 V.

2. May phat dién mét chiéu ty kich thich cé dong dién
kich thich 1dy tit ban than may phat dién. Tuy theo cach néi céc
day qudn kich thich, ta cd:

May phat dién mét chigu kich thich song song;

Méy phat dién mét chigu kich thich néi tiép;

May phdt dién mﬁt chi®u kich thich hén hop.

Trong moi trudng hgp, cong sudt kich thich chiém 0, 3 + 5%
cong suft dinh midc clia may.

So db cda cac loai miy phat dién mét chidu kich thich doe lap,
song song, néi ti€p va hén hop dugce trinh bay trén hinh 35-1a va d.
Tit hinh dd ta thdy rdng & cic may phat kich thich song song va
kich thich hén hgp I = I, - I, cdn & mdy phat kich thich néi tiép
I=1, =
35.2. CAC PAC TINH CUA MAY PHAT DIEN MOT CHIEU

Mdy phat dién mot chidu cd bdn dai lugng dac trung la U, I,
I, va n. Trit téc 40 n duge ddng co so chp gid khong ddi, ba dai
luong con lai U, I, I, 14 nhitng dai lugng bi&n thién co lién hé
chat ché vdi nhau. Vai ba dai ldgng dé cd thé thanh lap ba mdi .
quan hé co ban: U = f(I,) khi [, = C'; U = f(I) khi I, = C'* va
I, = fI) khi U = C'. Dya vao dd, khi nghién citu m4y ph4t dién .
moét chidu ta cd cac dac tinh sau day:
" 1) Dac tinh khéng tai U, = E = £0) khi1 = 0, n = C'%;

2). Dgc tinh ngdn mach I = () khi U = 0, n = C's;
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3) Dac tinh ngoai U = f(I) khi I = C*, n = C,

4) Dac tinh tai U = £(I) khi I, = C', n = C*,

5) Dac tinh diu chinh I, = £(I) khi U = C', n = C'°.
Trong nam dac

tinh trén day, dac UxE
tinh khéng tai la A
trusng hgp dac bi&t : ‘]

ctia dac tinh tai khi
I, = 0 va dac tinh
ngin mach 1A trudng
hgp diac biét ctia
dac tinh di%u chinh
khi U = 0. T4t c&
nam dac tinh dd deu
ed the thanh lap dugc
bing thi nghiém truc

I ——

ti€p trén may _Phét Hinh 38-2. Dic tibh khdng 14 cia may

dién. Tuy nhién trong phét dign mét chidy

moét s3 trudng hop, df

don gidn chi cin !am hai thi nghiém khong tii va ngan mach,
sau do dua vao tam giac dac tinh d€ suy ra ba dac tinh con lai.
Dudi day ta s& nghign citu chung céde dic tinh khéng tai, dic tinh
ngdn mach va cdch thanh lap tam gidc dac tinh cda céac loai may
phat dién. Vi vB co ban ching khéng ¢6 gi khac nhau. Can cac
dac tinh.JAm viéc bao ghm dac tinh ngoai va dac tink digu chinh
sé duge nghién cdu riéng bigt d3i vdi titng loai may,.

Pac tinh khong tai U, = E=HfI)khil=0;n = c'e.
Lam thi nghiém cho may phat dién lam viéc & tdc dé n khong
dfi, cau dao d€ hd mach khéng ndi vdintai bén ngoai (I = 0), do
cac tri s6 I va U tuong dng ta sé cd ddc tinh khéng tai.
Cin chu y ridng, d6i vdi mady phat dién kich thich déc lap, do
c¢ thé d8i chidu dong dién kich thich nén ta cd thé vé duge toan
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b4 chu trinh trd d6i xing ABA’B’A gia hai trj sé gidi han cia
dong dign kich thich + I, dng voi dign dp = (1,15 + 1,25)U
(hinh 36-2).

D6i véi mdy phdt dién ty kich thich, do cuc tinh & dJ3v may
(ch6i than) 1a c6 dinh va khong th€ thuc hi¢n dugc 1, nén ta chi
c6 th& vé duge chu trinh phu ABA -gitta + I, va O.

Doan OB trén hinh 36-2 1a s.d.d (ing vdi tit du trong mach ti
cia mdy. S.d.d nay rdt nho, thudng bng 2 + 3% U, nén cd thé
bé qua, vi vy dac tinh khong tai cia may phét dién mot chidu la
dudng trung binh di qua g6c toa d6 AQA’ bi€u thi bing dutng
dit nét. DS cing chinh 1a duding cong tit héa cla may phat dién
suy ra dugce khi tinh todn mach tif cia may lic khong tai
{Chuong 12). ‘

Dic tinh nghn mach 1 = f(I,) khi U = 0, n = C'*.

Trubc b€t c'.n chu ¥ rAng d€ cd dac tinh ngdn mach tdt ca cic
loai may phét dién mot chidu d#u phai duge kich thich doc lap.
Néu dem n6i nghn mach céc chéi than va cho may phat dién lam
vigc & téc do khomg d6i rdi do cde tri s6 I, va tﬂang ing ta duge
dac tinh nghn mach. Thec bi€u thic (33-15) khi ngin mach E, =
IR, Do R, rdt nhd, mét
khéc phai gi cho dong dién
I khdi 14n qu4d trj 86 (1,25 fe
+ 1,8) I;,, nén E; r&t nhd
va ddng dieén kich thich I,
tuong dng cing s& rit nho.

V1 I, nhé nén mach tir cia

mdy khong bao hoa (4 =

c'ey, E, =1 dods I=[ A
va dac tinh ngdn mach la 7] A
mot dudng thdng. N&u may ‘

da dugc khi ti du thi
dudng théng nay di qua géc

Hinh 38-3. Dic tibh ngdn mach

cia mdy-phat dién mdt chidu
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toa do (dudng I trén hinh 36-3). Néu mdy chua duge khi¥ tit ta
8& ¢d dudng 2), va d& cd dac tinh ngdn mach tidu chufn ta chi
viee vé dudng thdng song song vdi dudng 2 qua gbc toa do.

Tam gidc dac tinh

D€ thanh lap tam gidc ddc tinh trén hé toa d6 chung co truc

hoanh I, ta vé cdc dac tinh
khéng tal (dusng 1) va dac
tinh ngdn mach (dudng 2} nhu
trén hinh 36-4. Gid thd ring
khi ngdn mach trong phin
Ung cd dong dién I, tuong
dng vai dong dién kich thich
I, = OC. Déng dién kich thich
danh mot phéin OD dé€ sinh ra
s.d.d khée phue dién 4p roi
trén dién trd phin dng I, R,

='AD =
= AB dung d&€ khic phuc phan

&1 1 v
1c2)
Lot g |- —————~- Y
Enm -.—---—A g
|
!
0 D ¢ 7

Hinh 3e-4. Dung tam gidc ddic tinh
BC; phan con lai DC twong trusng hdp phan (ng phin khi tu

ung phin dng lic ngdn mach. Tam giac ABC goi 1a tam gifc dic
tinh cd canh BC ti 18 v&i ddng dién phin dng I, va canh AR

&1 1c2) uir)
Lpm= Tgm - |
i
Eam - HE—A
|
[
!
l E

Hinh 38.5. Gyna tam gidc dic tink
treng trudng hgp phan dng phlin tng
g

192

trong didu kign mach ti
khang bio hda ti 1& v8i phan
dng ph3n dng, nghia la cung
ti 1& voi dong dien 1.

D¢ 16n caa canh AB phu
thudc vao loai may va lén
nhft d may dién mét chizdu
khéng cd day quén bi va cue
tir phu. O méy cd day quén bi
va cde ti phy, phdn dng phin
ding hiu nhv bj triét titu,
canh AB = 0.0 may dién mot



chi®u kich thich h8n hop, dady quén néi tiép cd téc dung trg tif va
néu s.t.d cia nd 16n hon AB, nghla 12 ngoai phln s.t.d triét tidu
adnh hudng cia phin @ng con s.t.d d€ trg tit, thi canh AB #é& ndm
vE phia bén phai cia BC <hinh 36-5),

35.2.1. Dic tinh lam vide cuia méy phét dién-
mét chidu kich thich déc lap

a. D#c tinh
ngodi U = f(Dkhi U4
Il.= Cle; n = CIC- . . l

Khi I tang, dién ° T
ap roi trén day 7 Nf AUJ",’
quin phan ing om : IR; J\U

tang, mat khac do
phan dng phin
dng tang theo I
nén s.d.d¢ E giam.
Két qua 1a dién &p
U dhu mady phat
dién gidm xudng.

I&l’ Rﬁ’
, : v
Lm 1

Hinh 38.8. Dic tibh ngodi cua miy phét didn

Dang cha dac ! ,
m#t chidu kich thich ddc §p

tinh ngoai cia mdy
phdt dién kich
thich déc lap duge trinh bay trén hinh 36-6. Hidu sd dién dp ldc
khong tai (I = 0) va lic tdi dink mde (I = I4y) v4i didu kidn
dong dién kich tit bing déng dién kich tit dinh mic duge quy
dinh la d¢ bi&n d8i dién d4p dinh mic:

U, - U,
AUy % = — 222 100
‘ Udm

O may phat dién mot chidu kich thich doc 1ap AU, = 5 + 15%.

Nhu dé ndi 4 trén, dac tinh ngoai ¢é thé cé dugc bang thi
nghiém truc ti€p hodc biing phuong phip gikn ti€p dye vao dac
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tinh’ khéng tai va tam gidc dac tinh nhu trinh bay trén hinh
36- 7. Hay cho dac tinh khong tdi ctia mdy va doan OP = I =
C', doan PP’ tng vai I, da cho bidu thi dién 4p U = E, luc
khong tai (I = 0) va xdc dinh di€m xuft phat D ciua dac tinh
ngoai. Dat tam gidc ABC cd cac canh AB, BC theo ti 16 ing voi
1 = I, sao cho dinh A nim trén dic tinh khéng tai va canh BC
trén dudng thang ding PP’ thi doan PC s& la dién dp khi I = I,
va tuong dng ta od di€m D’ vé 3 géc phin tu thd hai.

o
————— 5=
——————— S
__.__i._.. ]
| |
b
1
ro
| i
] I
I |
| i
-
Q P~ !_,

" Winh 38-7. Dung dic tih ngodi cua mdy phét dign kich thich ddc fap td
d&c tinh khdng tdi va tam gidc dic thh

D& ching minh ta th&y ring néu U = PCthi B, = U + 1, R,
= PC + CB = BP = AQ. Luc khong tii dé c6 E, = AQ cén cd
dong dién kich thich tir Il(o) = 0q; khi c6 tai dinh mue phai tanyg
dong dién kich thich 18n mot lugng AL, = QP = AB &€ bi lai sy
khit tif cla phan dng ph2n dWng. Toan dong dién kich thich lace &y
ding la: I = Il(o) + AL = 0Q + QP = OP nhu da cho trudc.

Néu 1 =3 I4q thi tam gidc dac tinh ¢S cdc canh bing moét nita
canh clia tam giac ABC. Ciing lam nhit trén ta sé xéc‘dinh duge
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di€m D-. Ti€p tuc theo
trinh ty trén, ta cd thé
xdc dinh duge mot s6
di€m khdc dng véi cdc
tri 88 khédc nhau cda
dong dién I. N&i cée
di€m D, D’, D-.. lai ta
duge dac tinh ngoai
U= f( khil = C',
n = O Trén thyc t&
do Anh hudng cta bdo
hta, khil tangva U
gidm, cahh AB cua tam

giac dac tinh khéng .

cén ti 1& vai I nén
dudng dac tinh ngoai
thu dugec bang thi
nghiém truc tiép hoi
léch di theo dutmg ddt
nét trén hinh 36-7.
Di€m dng véi U = 0
cha dac tinh ngoai cho
ta tri s8 cha dong dién
ngan mach khi kich
thich hoan toan diy
dd. Vi R, rdt bé, dong
dién ngidn mach I, =
(5 + 15) I, va rdt
nguy hi€m, co th€ gy
vong lita trén vanh gdp

147

g L

Hinh 3s6-8. Dic finh diBu chinh cla mdy
phit dién mdt chibu kich thich ddc 18p

Hinh 3s.8. Dyng &%c thh diBu chinh cha
méy phat didn kich thich dgc ip U
diic thh khéng tdi va tam gike diic tinh
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vA dng luc dién ddng r4t lon do do ﬁh&i-trang bj may cét ty dong
cyc nhanh tdch may phéat dién ra khéi luéi khi xay ra ngdn mach
dot nhién. Chd ¥ ring bién phdp nay khéng bédo v& duge khi xay
ra ngin mach bén trong mdy. ' '

b. Dic tinh ditu chinh I = f(I) khi U = C, n = C'

Déc tinh. diu chinh cho ta bi€t cAn didu chinh dong dién kich
thich th& nao d€ gilt cho dién 4p dBu ra clda mdy phst khong déi
khi thay d4i tdi. Dudng bi€u dién dac t{nh ditu chinh trinh bay
trén hinh 35-8 cho th&y khi tdi tang, cAn phai tang dong dién
kich thich smo cho bu duge dién &p roi trén R, v 4nh hudng cta
phén ing phan tng. Tir khong tai (v6i U = = U, ) ting dén tai
dinh miic (I = I, ) thudng phéi ting dong dién kich thich ién 15
+ 26%.

Phuong phéap dung dic tinh didu chinh bdng dac tinh khéng
tai va tam gidc déc tinh duge trinh bay 4rén hinh 36-9. Vai tri s6
x4c dinh cia U, = Uy, = MP, khil = 0 ta dugc di€m M Ung
v8i dong dién kich thich I, = OM. N&u dat tam gidc dac tinh
ABC ung v6i tai dinh muc I, sao cho dinh A ndm trén dac tinh
khong tai va dinh C ndm trén dudng thdng FC (dng véi U =
Uy = C') va ha dudng thing ding BN thi doan ON cho ta trj
s0 dong dién kich thich & tai dinh mic. Viéc ching minh duge
ti€n hanh tugng tv nhu 0 trudng hop dung dac tinh ngoai d muc
a. D€ tim nhitng diém khéc ta chl ké nhitng doan thdng A'C’,
A”C”, .. song song vdi canh huytn AC, nam giita dac tinh khong
tai va dudng thdng CF sau dd ha nhitng dudng thing ding cat
truc hoanh tai N, N, ... Cdc doan ON’, ON”, ... s& bi€u thi cac
dong dign kich thich dng vai cde tri 86 cia dong dién i xdc dinh
bang ti s6 gilta cac doan A’C’, A”C”, ... v6i dudng huydn AC.

Do anh hudng cua bao hoa, dudng dac tinh didu chinh thu
‘dugc bang th{ nghiem trUC tidp cd dang theo dudng dit nét trén
hinh 36-9.
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35.2.2. Diic tinh cﬁa méy phat dién
mdt chidu kich thich song song

May phat dién mot chigu kich thich song song (hinh 35-1b} cd
day quén kich thich duge néi song song véi day quin phan dng
d€ cd th€ ty sinh ra dong dién kich thich cin thiét ma khong can
ngudn dién bén ngoai. Trudc khi di sau vao cac dac tinh ta hay
tim hifu didu kién va qua trinh tu kich thich cia may.

Nhu ta da bigt, khi may ngitng hoat dfng, trong 15i thép cuc
tlt, gong tit con lai tirt du. N&u dé hd mach kich thich (I, = 0) va
guay mdy phdt dién d€n tdc d6 dinh muc, do cd tit thong du
trong diy quin phan dng sé cAm dng dugc s.d.d E va trén cuc
mdy s& tao ra duge mdt dién 4p U vao quang 2 + 3%U,, . Néu néi

kin mach kich thich thi trong nd s& cd dong dién I, = -—-?trong

L
dé r, 1a dién trd cia mach kich thich. Két qua la sinh ra s.t.d
[w,. Né&u s.td. nay sinh ra tii thong eé chidu trung v8i ti thong
du thi may s& duge tang kich tir, dien 4p dhu cuc s8 tang va cd
ti€p tue nhu vay may sé tu kich thich duge. Néu tit thong sinh ra
nguge chidu véi tit du thi mdy sé bi khu ti, khéng th€ tu kich
thich va tac ra dién dp duge.

Dé thdy ré qua trinh tao ra dién 4p cia may phat dién kich
thich song song, ta hay vist phuong trinh dién 4p cho mach vong
kin bao gdm day quian kich thich va diy quadn phan Ung. B6 qua
phan dng phan dng rit uho sinh ra bdi dong dién I, khi chay qua
day quiin phan Ung va gid thigt ring hé s8 tu cam cia day quin
kich thich I, = C', hon nita co thé bd qua R, vi nd rdt nhé so
véi r,, ta co:

. a,
ri +L— = E, (36-1)
. dt
vdi didu kién ban dau t = 0, i, = 0.
Trong'bi€u thic (36-1), s.d.d cam ng sinh ra trong day qudn
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phin dng phu thudc vao dong dién kich thich i, va téc 4o quay n
cia may. D& viéc nghién cdu duge don gidn, ta gid thist rang qud
trinh tu kich thich duge ti€n hanh khi may duge quay vai t6c do
n = ny, = C tuy ring trong thuc t& qua trinh dd ti&n hanh
dbng thoi vii vigc ting téc dd cia mdy phat dign tii n = 0 dén
n = n, . Véi gid thigt n = C', ta e E = f(I,) va dJ chinh la dac
tinh khong tdi cha mdy phat dién.

Phuong trinhk vi phén (36-1) cd thé gidi dugc d& dang trén
mdy tinh hodc cling cd thé€ tinh bing phuong phdp ghn ding.
Muén tinh bing phuong phép ghn ding, trudc hét phai bidu thi
dac tinh khong tai da cho biét cia may bAng bi€u thic gidi tich
cd dang:

E=a, +ajil +ai’+ .. +aji" (36-2)
 trong d6 A, > 0, chinh la s.dd E,, do tit thong du sinh ra,
Gidi hé théng phudng trinh (36-1), (36-2) ta 88 cd dude su bién
. d6i cta dong dign i tu tri s§ i = 0 d&n tri s§ x4c lap i, = I,. Khi

. di
déng dien d6 dat dén tri s6 xdc lap I, thi —é-‘— = 0 va dién dp
t

tao ra duge ¢ d3du mAay
bing: u=£4
rn,=E=0U, (363
Tu nhiing phuong trinh
(36-1), (36-2) ta cing thdy
di¥u kién d& cé nghiém, ndi
khéc di diBu kién d€ may
tu kich thich va tao ra duge
dién 4p la: E.
a) Khi i, =0 tri s6 a_= 0, '
nghia la méy phdi cd tir du,
vi ndu khéng, phuong triczh
. (36-1) khong cd 1bi giai nao
khac i; = 0, ndi khéc di la
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méy khéng thé tu kich thich dugc.

b) Chidu quay ctia may phat phai theo chidu nhat dinh d& sinh
ra dong dién I, > 0, vi n€u I’ < 0 s¢ lam cho E = 0, phuong
trinh (36-1) khong cd 1oi gidi va may cang khong thé tu kich
thich duge. .

¢) N&u r, qua ion, dong dién i, xac lap sé r&t nhd, dién ap xae
1ap bdng E,, cia may.

Dién dap U, thanh lap dugc d dau may theo biéu thic {36-3)
cang ¢ thé tim théy trén hinh 36- 10 va dd chinh )a giao diém M
dng v6i tri s6 i, = I cta dac tinh khong tai va dudng thang 1
biéu thi quan hé U = iR,. That vay tir hinh 36-10 ta thiy rang:
khi i < I, thi dao ham:

dil .
L —=%®-ri > v
dt
va dong dién i tang, k&t qua la may =¢ tu kich thich dudc dén

oo di .
dién 4p ting véi giao diém M o d6 L, — = 0 vi domg dién kich
ut

thich cd tri s8 xac lap bang I,

Ta chd ¥ rang néu
r, tang thi duong £
théng U = ir, cd do
déc 1én han (duing 2\,
dién dp thanh lap duge M
sé nho hen. Tri sd r,
ung vdi dudng 3 trang
véi doan thdng cua dac
tinh khéng tai goi 1a
dién trd t6i han Cyich)-
Khi do dién 4p dau Hinh 38-11. Udn cong phin thing cua dac tinh

may phat s& khdng 6n khong tai cla mady phat dién mét chidu
dinh. N&u r, > LTS, ta kich thich song song

-

a I
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¢o dudng thdng 4 va dién ap diu
may bang sdd E,,
khong thé tu kich thich duge.

Ta cing thdy rang do tinh chit

bao hoa cia mach tir, bang cich

tang r, ta co thé didu chinh dugc
dién ap xdc lap d diu may dén tri
s6 nho nhdat U, = (0,65 =+
0.76}U,,,. Trong trudng hgp can
digu chinh trong pham vi rong dng

ndi khac di may

Hinh 36-12. X& rdnh & cyc tU

véi Uy U

min

= 5:1 (hoac 10:1) cAn phai uén cong doan diu cua

dac tinh khong tai (hinh 36- 11). Mudn vay, phai lam cho mach tu
sém bdo hda bAng cdch xé ranh cuc tit nhu & hinh 36-12.

a. Pac tinh ngoai U =

f(I) khi r, = C*, n = C'°.

DBac tinh ngoai cia may phat dién kich thich song song dugc
trinh bay trén hinh 36- 13 (bing dudng 2, D€ tién so sanh, trén

hinh dd ciing trinh bay
dac tinh ngoai cia mdy
phat dién kich thich déc
1ap (duong 1). Ta thay
khi tang tai, dién dp cia
may phat dién kich thich
song song gidm nhidu
hon so vai dién 4p cua
may phat dién kich thich
doc 1ap, vi ngoai dnh
hudng ctua phan dng
phan dng va dién ap rai
trén R, nht trong may
phat kich thich doc l4p,
trong mAay phat kich
thich song song vdi s.d.d
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E con giam theo dong dién kich tir I. Vi vay ma d¢ thay d6i dién
ap kich thich song song ciing 16n hon, thuong AU, = 10 + 12%.
Di€m dac biét § may phéat kich thich song song 1a dong dién
tai chi tang dén mot tri s§ nhAt dinh I = I, sau dd néu tiép tuc
gidm dién tré R, cia tdi ¢ mach ngoadi thi dong dién [ khéng tang
ma gidm nhanh dén trj 88 I xdc dinh boi tit du cia may va ung
v4i difm P. '
84 di ahu vay la do mdy lam vige tyong tinh trang khang bao
hda Gng véi doan thang cla dudng cong tU hda, dong dién I
gidm s& lam cho E, U gidm r4t nhanh. Dién ép U gidm  nhanh
hon R, dua lai k&t qui 1a dong dién tai I gidm dén tri s8 I nhu
da noi ¢ trén. Nhu vay ta thfy rdng su of ngdn mach d diu may
phat kich thich song song khong gy nguy hiém nhu & trudng
hop may phat kich thich déc lap .

Cdch thanh lap dae tinh ngoai tir dac tinh khong tai va tam
gidc dac tinh tisn hanh nhu 0 trudng hgp may phat kich thich
doc lap. Didu khac nhau co ban la ¢ méay phat kich thich doc lap

I, = const, con & day I phu thudc vac U va dueng U = 1] la

EU

L

Hinh 38-14. Dung déc tinh ngodi cta my ph&t din mdt chidu kich thich
song song bding dic tinh khéng tdi va tam gide déc tinh
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dudng thing OP qua gfc toa d6 (hinh 36-14).

Tam gigc dic tinh ABC & day sé& tjnh tién trong ving gidi han
gitta dac tinh khong tadi va dudng OP, trong khi & trudng hop
m4y phat kich thich déc lap, trong vung giéi han giia dac tinh
khong tii va dudng thing ding PP’ (hinh 36-7).

b. Déc tinh diku chinh I, = f(I} khi U = C', a = C*.

Dic tinh didu chinh ctia mdy phat kich thich sorg song gitng
nhu dic tinh didu chinh cia may phét kich thich doc lap, bdi vi
d6i vai ban than may phat, vidc didu chinh dong dién kich thich
d€ gi dién 4p khéng d8i khi tai thay d8i khéng phy thude vao
viée dong dign kich thich duge 14y tit dAu - tirt mot ngudn khéc
bén ngoai hay tit ddu cyc ctia may. Didu cAn chd y la & méy phat
‘kich thich song song khi tang tai, dién dp syt nhi¥u hon, nén
mic dé ting dong dién kich thich phai nhigu hon, do d¢6 dac tinh
dizu chinh s& déc hon.

35.2.3. Dac tinh ctla may phat dién mdt chidu
kich thich n&i tiép

Trong may phat ;
dién kich thich néi U
tiép (hinh 36-1¢), A
day qufn kich
- thich duge néi néi
ti€p vai day quén
phin dng. Cang vi
vay ma sf vong
day cua day quén
kich thich {t hon
nhidu so vdi s§
vong day ciaa day . ¢
quédn kich thich
cia may phat kich

=1

.g‘-‘

Kinh 3s-18. Dic finh ngoai cua mdy phat dién madt
chibu kich thich ni tifp
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thich song sc‘mg nhung ngugce lai tiét dién cia diy 16n hon mot
ciach tuong tng.

Msay phat kich thich n6i ti€p thudc loai tu kich thich, can cd
ti du va phai duge quay theo chi2u quy dinh &€& tit théng ban
dau trung véi tit du, hon nita mach ngoai phai khép kin qua mot
dién trd, ndi khac di 14 may chi duge kich thich khi cd thi. Vi
I, = I, = I cho nén khi n = C' chi con hai dai lugng bién d6i la
U va I, do d6 may phit dién nay chi e mot dic tinh ngoai U = £(I),
con cdc dac tinh khac chi cd th€ thanh lap duge theo so &b kich
thich doc lap. _ :

Pac tinh ngoai (duding cong 2) va phuong phdp suy tif tam
gidc dac tinh dugc trinh bay trén hinh35-15. Trén hinh, dudng
cong I la dac tinh khong tai, dudng thang 3 12 quan h¢ IR, =
f(I). Tinh ti€n tam gide dac tinh ABC dng véi I, d&n vi tri
A'B’C’ sao cho A’ n&m trén dac tinh khong tai thi €’ sé ndm trén
dac tinh ngoai. Thay ddi cdc canh clia tam giac dac tinh dng vdéi
céc tri s8 dong dién I va tién hanh tuong tu nhu trén ta ducge
toan bo dudng dac tinh ngoai.

Tit dac tinh ngoai ta thdy dién 4Ap cia mdy phat kich thich néi
tiép thay d6i rdt nhidu theo tii, nén trén thuc té loai mdy nay
rdt it duge dung.

36.2.4. D&c tinh cia may phat dién mdt chidu
kich thich hén hop

M4y phat dién kich thich hén hgp ¢d dbng thoi hai day qudn
kich thich song song va ndi ti€p cho nén trong nd tap hop cédc
tinh ch&t caa c4 hai loai may nay. Ty theo cdch ndi, s.t.d cia
hai day quéin kich thich cd thé cing chigu hodc nguge chidu
nhau. R

Truting hop sau rft it gap va chi ap dung véi nhitng muc dich
dac biét, vi dy nhu & mdy phat d€ han. Khi ndi thuin hai day
quén kich thich, day quén song song ddng vai trd chinh con day
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quén néi ti€p déng vai tro bl lai tdc dung cta phin dng phin
ing va dién 4p roi trén R, nhd dé ma mdy cé kha nang diéu
chinh ty déng duge dién ap trong mdt pham vi tdi nhét dinh.

a. Dac tinh ngoai
U = fiI) khi n = C'°.

Trén hinh 36-16
trinh bay dac tinh
ngoai cua may phit
kich thich hén hgp. Khi
ndi thuan, dién 4p dau ]
cuc duge gilt hauw nhu 3
khong déi (dudng 2). E
Trudng hdp bl thiura !
dién 4p sé tang khi tai 1} ; Icl?rr.r Vi
tang (duong I). Digu ,
nay co ¥ nghla dac biét uinh 3s-1e Dic tihh ngodi cua may phat dién
khi cAn ba hao hut mdt chibu kich thich hédn hdp
dién dp trén dusng day '
tai dién d€ gii cho dién 4p & h6 titu thu dién khong ddi.

Né&u néi nguge hai day quén kich thich, khi tdi tang, dién 4p
sé giam nhanh hon & may phat kich thich song song (dudng 3 va
4).

Yt e ==z 7

Phuong phdap dung dac tinh ngoai tit dac tinh khéng tai va
tam gidc dac tinh & day khéng cd gi khdc so vai & trudng hop
mdy phdt kich thich song song. Trén hinh 36-17, dudng cong I
bifu thj dic tinh khong tai, dudng 2 - quan hé U = Ir, va dudng
thdng 3 - dién 4ap raj trén dién trd phdn dng I R, Tam gidc dac
tinh trén hinh ¢ng vdi trudng hgp bu thita (xem h.35-6). Cho.
A;B(C, B tam gikc dac tinh dng v0i 1 =7 I, Tinh tién 4,B,C,
theo dudng thdng 2 sao cho dinh €, chiém vi trf C; trén dudng thang
2 va dinb A, chifm vi tr{ A, tréa dudng I thl doan C'G, = D\E, la
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Hinh 3e.17. Dyng dic tinh ngodi cia may phat disn mdt chible
kich thich hdn hdp biing dic tinh khéng t& va tam gide dic tinh

dac tinh dng vai [ = I, , thi
cing tuang tu ta cd C'C =
DE la dién 4p dng véi tai dinh
mue. Néu dinh C’ trung véi M
- giao difm cia dudng cong 1
va dudng thdng 2 thi sé co
trudng hgp Uy, = U . Khi
cAn bu dién 4p roi trén dubng
day taAi dien dé gi@ cho ho
ding dié¢n nhan duge dién ap
dinh mdec phai tang cudng day
quén kich thich n&i ti€p sao
cho dién 4p dhu cucmay phéat
bang doan D’E dng vai dac

Id
dién ap dUng voi dong dién tai bang --27"1 Néu ABC la tam gidc

0 b T
Hink su-18. Dlc tinh &l vhinh

cla may phat dién mdt chidu
kich thich hén hop.
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tinh ngoai cd dang theo dutmg nét dit. :
b. Dac tinh digdu chinh I, = f{D), khi U = C', n = C%,
Dac tinh didu chinh ctia may phat kich thich hén hdp dudc
trinh bay trén hinh 36-18, trong d6 dudng cong 1 la dac tinh
didu chinh khi néi thuan hai day quédn kic_h thich va bit binh
thuting, dung cong 2 - bu thta va duong cong 3 - khi noi
nguoe. '
. 36.3. MAY PHAT DIEN MQT CHIEU LAM VIEC SONG SONG

Nhitng may phat dién duge ghép lam viéc § cliing mot dudng
day phan phdi dién niang la mot doi héi thuc t€ nham bao ddm an
toan cung cdp dién va s dung kinh t& nhit cdc may phat. Véi
mét hé thdng may phat nhu vay, thi du khi tai gidm, mét hosac
mdét s5 may phat sé nging hoat dong dé€ che cdc may phat con lai
lam viéc vai cong sudi dinh mdc, do do hiéu sudt sé cao. Dd la sy
lam viéc song seng cua cdc mday phdt.

Dudi day ta sé xét cac digu kién cén thiét d€ ghép cdac may
phat lam vigéc song song va su phan phdi cing nhyu chuyén cong
sudt gilta cdc mdy phat.‘ < ‘

36.3.1. Diéu kién lam viéc song song

cia mAy phét dién mt chidu

Gia th{d ta cd hai may phat dien mét chiguw f va I, trong dS
may phat dién I da lam viéc voi mot tai J nao dé (hinh 36-19).
Mudn ghép may phat Il vao lam viéc song song véi may phat 7
cAn phai git dung nhing didu kién sau:

1. Dieu kién cing cyc tiph, nghia la phai néi cuc duong cia
may /I vao cyc duong cha thanh gop va cuc Am - vio cyc Am cla
thanh gdp. ,

2. S.d.d ctia may vhat I phai bang dién ap U cua thanh gdp.

3. Néu nhiing mdy lam viéc song song thudc loai mdy phat
kich thich hén hop thi cin cd didu kién thd ba: ndi day cAn bing
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Hinh 36-18. Miy phat dién m6t chibu lam vidc song song: a) mdy phat kich
thich seng son: ; b) may phat kich thich h8n hop

gita cdc difm m va n nhu & hinh 36-19b.

" Dieu kién tht nhit cAn phai dam bao that chat ché, vi néu
khong, sau khi ddng chu dao ghép song song, hai miy phat [ va
IT s& bi n&i néi tiép nhau thanh mach kin khong qua dién trd cta
tai, gy nén tinh trang ngin mach cla ca hai mdy. N&u digu kién
thi hai khong théa méan thi sau khi ghép vao, may I7 hoac phai
nhan tai ddt ngdt (néu E > U) va lam cho dign &p clia ludi dién
thay ddi hoac lam viéc theo ché d8 dong co (ngu E < U). Su ¢An
thi€t cda digu kién thi ba cd th€ gidi thich nhir sau: néu khdng
cd day chn bAng thl sau khi ghép song song néu dot nhién vi mot
li do nao d6 tdc dd clla mot trong hai may, thi du cia may I tang:
thi s.d.d E, tang, do d6 I, tang. Vi cdac day quén kich thich song
song va ndi ti€p cua mdy phat kich thich hén hgp thu¥ng dugc
ndi thun nén khi I; tasg. E| cang tang va cu tiép tuc, nhu vay
khién cho may I sé danh 14y hét tai va bi qua tai, ddng thdi budc
may IT giam din tdi va chuyén tit ché dé may phdt sang ch& do
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déng co. NEu c¢d diy can bang thi sé tranh duge hién tti’gng trén,
vi dong dién phan dng cha may I ting sé duge phan phdi cho day
quan kich thich néi ti€p cda c4 hai mdy khi&n cho s.d.d cta ca
hai may déu tang.

36.3.2. Phén phdi va chuyén tai gidra cdc méy phat dién

Nhu da ndi & trén sau ghi ghép may phat dién I7 lam viéc
song song véi mdy phat dién I, do E, = U nén méy II chua tham
gia phat dién va toan bé tai van do may I dam nhiem (I, = I,
I, = 0). Luc dd dac tinh ngoai cva hai may phat d‘ién dugc trinh
bay nhu cdc dutmng I va 2 trén hinh 36-20. D& duge r6 rang, trén
hinh d¢ ta vé dac tinh ngoai cta may IT & géc phin td thy hai.
Muén cho may If nhan tai, nghia la tham gia phat dién, phdéi
tang E, 16n hdn U va nhu vay dac tinh ngoai cia nd sé tinh tién
lén trén (dugng ddt nét 2’ trén gée phian tu thd hai). Vi dong
dié.n‘té.i téng I bén hgoz‘xi khong ddi nén muén giii cho dién ap U
ciia mang dién
khong d8i thi U

cing vdi viée

tang E; phai Pl

ddng théi giam el u=c'® Tl ”,
! P : -

thich dang E, 2,//’

sao cho dac tinh
ngoai ciua may I
tinh tién xudng
dudi d&n vi tri
thich  dang
(dudng dit nét

|
t
!
|
|
|
[
|
|
!
|
:

fr— — — — - —

by

1 !—— Of—1-1 ———=

Lel =1 _—-I

phin tu thd Minh 238-20. Phin phdi tdi gila cdc mdéy phat dién

I’ trén gdc
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nhdt), sao cho 3 dién dp U = C" taced I} +I, = 1 'Viéé‘_’t‘hay'ddi
E, v& E, dugc thyc hién bing cich thay d6i cac dong dién kich
thich tur I, va I, cia méi may hodc bang cich thay dai téc dé
guay cla cic dc}ng cd s0 cdp kéo cdc mdy phdt dd. Trong thuc t&
van hanh, thudng ngudi ta ding phu‘chg phdp thay ddi dong dién
kich thich d€ phan phéi lai tai gilta cac mdy phét, tuy nhién phai
ndi ridng ca hai phuong phap trén déu khién cho cong suft cia
déng co sd cép thay d6i, vi lic d6 b6 didu chinh cua ching sé tac
déng lam thay d8i lugng nhién liéu dua vao cac ddng co sd cdp. -

Nhu +4y néu muén chuy€n tai hioan toan tit mdy phat I cho
may phat /I chi viéc tiép tuc téng E, va gidm E, dbng thdi cho
dén khi B, = U. Lc d6 miy I/ hoan toan dam nhiém tai (I, = 1)
va cd th& tach méy I ra khéi ludi dién. Chi ¥ rédng néu gidm I
qud nhiéu thiE, < U va may I sé lam viéc § ch& do dopg co dién
tiéu thy cong sust dién 1y tit may phat 71. Néu dong co so cip 1a
dong co nhiét hoac dong go thay lue thi khong cho phép lam viéc
& ché€ d6 do, vi sé gay ra hu hong dong co so.cdp. Cing cin chd y
thém rang, viée digu chinh cdc dong dién kich thich I, va I, phai
ti€n hanh rit cham va lién tuc, vi mét su thay ddi nhé clha céc
dong dién d6 s& lam cho cdc dong dién I, va I, thay d8i rdt nhisu.

Tu hinh 36-20 ta ciing thdy ring khi lam vigc song song trong
digu kién lac khong tai s.d.d E bing nhau va kich thich tit khéng
d8i, thi lic c¢d tdi may phat dién nao cd dac tinh ngoai cing (do
dbc nhd) sé nhan nhidu tdi. D6 1a trudng hgp ctia may [ trén
hinh vé. Nguge lai mdy phat dién ¢6 dac tinh ngoai m8m, nghia
la co d6 ddc 1on s& nhan it tai (trudng hgp mdy II). Tinh trang
lam viéc nhu vay khong loi, vi vay d€ lgi dung t6t cong sufit may
can phai dAdm bao cho dac tinh ngoai cia cdc may phat dién mot
chidu lam viéc song song bifu thi trong hé don vi tuong d&i hoan
todn tring nhau. Trong trudng hop d¢ tai sé ludn lubn ty dong
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phén ph6| gilta cac may phat theo ti lé cong suit.
36.4. THi DU

Thi du 1

Cho mot may phat dién kich thich song song 25 kW, 230 V,
1800 vg/ph, R, = 0,09 Q, dién 4p _giéng trén chdi than AU =2 V
‘phan tng phan dng lic tai day (I, = I, b6 qua L) tuong dudng
véi dong dién [, = 0,05 a. Dudng cong ti hda ting voi téc do dinh
mifc nhu sau:

I, A | 11,5 2 3 4 5 8

U, V| 134 180 209 237 256 268 279
Tinh:
a) Dién trd cia mach kich ti R;
b) Dién dp khong tai (dién trd mach kich tir git khong d&i).
Giai
a) Khi tai day
I I 25000 108,7 A
= s— = o
dm u 230
E, = U + LR, = 230 + 108,7x0,09 + 2 = 2418 V
Tt dudng cong tit hda suy ra: I, = 3,25 A. Tuy nhién d¢ khac
phuc phan dng phin ing, trén thuc t& phai cd:
I'' =325+ 005 =33a
Vi v 230 69,6
ay: R, ——“[— "33
b) Dién &dp lie khong tai U la giao di€m ciéia dudng thang
U, = RI, = 69,6 I, va dac tinh khong tai. BAng phuong phdp vé
ta suy ra giao difm dd ing vai I, = 3,56 a v& U, = 2476 V.

Thi du 2
Cho mét may phat dién kich thich dgc lap co cac sé ligu lic
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tai day U = 220V, I, = 2,6a = C* I, = 10 a,nN = 1000 vg/ph.
56 vong day cta-day quén kich thich w, = 850.

Dudng tir héa & 750 vg/ph &6 cac tri s6: |

1, A | L0 16 2 25 26 3 3,6 4,4

U,V | 78 120 150 176 180 1935 206 225
Tinh: ,
a) Di¢n ap khong tai & n = 1000 vh/ph.
b) 56 ampe - vong khi tif cia phidn dng phan dng khi tai day.
¢} Dién ap dau cuc khi qua. tai 25%.
Giai
a) Vi s.d.d ti 18 v6i tde do nén:

Eo00y _ 100

Eosy 750

1000

Enmm) = 176 —:;5-6— =235V
bi 5.d.d eda may phat khi tai day ¢ téc do 1000 vgiph
E, = U + I,R, = 220 + 10x0,4 = 224 V.

va & tée do 750 vgiph

E 224 750 = 168 V
75 7000 =

Tt dudng cong tit hda ta tim duge dong dién kich til tuong
ing I, = 2,35 A. Vay s6 ampe vong khi tir bang: '
850(2,5 - 2.35) = 127,5 A.ug.
c} Khi qua tai 25% phan dng phan ting sé tang 25% tuong
ing voi:
[ =1(25- 235126 = 0,1875 A
va dong aién kich thich ¢ hidu qua bang:
I, =25 - 01875 = 2,315 A,
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Tit dudng tit hda suy ra E 55 = 165 ¥, do do:

E 165 1000 220 Vv
(1000) = o = :

Dién dap diu cuc sé bing: ,
U=E-[R, = 220 - (10x1,25)0,4 = 215 V.

C&u héi

1. Khi ldy dac tinh khong tai, trong qua trinh ting dién 4p, co
nén gidm dong dién kich tir roi tang tip tuc khong? Tai sao?

2. V4i mat dién trd nhdé hon dién trd téi han Ty néun < n,_
thl trong qud trinh ty kich thich cta may phat dién kich thich
song song, dién ap dau cyc clia may sé ra sao? Trong trudng hop
nhu th& ndo may s& khong thé ty kich thich duge?

3. Giai thich vi sao cdc dac tinh suy tir tam gidc dac tinh hai
khac cdc déc tinh c¢d duge tit thi nghiém tryc tiép va cd dang nhu
céc dudng nét dit trén hinh ve?

4. Tim cdc nguyén nhan khién may phat dién kich thich song
song khong th€ tu kich thich va tao ra dugc dién ap.

5. nu mdy phat dién kich thich song song khéng tu kich thich
duge do mdt tir du thl gidi quyét nhu th& nao d€ tao ra dugc dién
ap?

-6. Khi tAi chung khong d6i nfu tang khich thich cia mdy phat
dién 7 ma khdng gidm kich thich cta mdy phat dién I7 lam viéc
song song véi may phat dién I thi tai sé phan phéi lai gitta hal
mdy nhu thé€ naoc? Dién dp cha ludi lic dd ra sao?

Bai tép

1. Cho mot may dién mdt chidu cd Py, = 215 kW, U, = 116V
va n = 450 vgiph. Dién trd chia day quin phan dng va cy- tu
phu bing 0,002 @, 2AU =2 V.
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Cac s6 lieu cua ddc tinh khéng tai va dic tinh ngidn mach nhu
sau:

IVAI 5 10 15 20 25 30 35

UO,VI 49 87 108 1193 1252 1205 135

I-Al 0 6

nm’ A 1 Idm
*a) V& tam gifc ngan mach.

by Dung kich thich ngoai sao cho may day tai U = U, , 1 =1
n = n, . N&u bé tai di tinh AU%.

dmy?

c) Dung kich thich ngoai khién cho khi khong tdi U = U, gi® -

1, = C' thi khi [ = I, AU% bang bac nhiéu?
Dap s6: b) 20%; ¢} 5%

2. Hai mdy phat dién lam viéc song song voi U =220V,
AU, = 4,8%, AU, = 5,5,%. Hél mdy phat dién nao thng day tai,
lic mdt may day tai thi mdy kia ¢d tdi bing bao nhiéu?

de s6: May /[ chong day i, khi d&¢ may
11 o 1ai bang 0,87 tai dinh mic.

3. Hai may phat dién kich thich song song cd céc s6 lisu sau:

May i Py EW ' n, vg/ph I g, v ‘ Uy V

1 [ 20 1000 230 ‘ 210

I 15 ‘ 1200 240 210
_Gia thit quan hé U = KI) la duong thang. Tinh:

a) Cong sufit;cda m&i may khi tai téng 12 20 AW va dién 4p
hie doé?

b) Tai tdng ldn nhat vai didu kién khéng mdy nao bi qua tai?
Dip s6: a) P, = P, = 10 &3V
b) SP = 35 kW.
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Chudng 37
DONG CO DIEN MOT CHIEU

37.1. DAI CUONG

Nhu da ndi & cde Chuong 33 va 36, ndi chung may dién mot
chigdu ¢d thé lam viéc theo ch& dd mdy phat khi E > U va theo
ch& do dong co khi E < U. Viéc chuyén tit ch& d4 may phat sang
ch& d6 ddng co x4y ra hoan toan ty dong khong can thay ddi gi d

L mach né&i, cu thé 14 khi gidm dong dién kich thich khign cho E

cua may phat ha dén mic E < U, dong dién trong phan dng sé&
ty dong d8i chidu, nang luong sé chuyén theo chidéu nguge lai va
mdy phat nghiém nhién tré thanh dong co. ;

Dong co dién mot chidu duge diing r4t phd bién rrong cong
nghiép, giao thong van tai va ndi chung J nhirng thiét bi can dizu
chinh téc do quay lién tuc trong mdt pham vi réng (may cén
thép, mdy cong cu ldn, dau may dién,...) '

Cing nhu médy phat, dong cd dién mot chidu duge phan loai -
theo cdch kich thich tu, thanh edc déng co dién kich thich doc
lap, kich thich song song, kich thich ndi ti&p va kich thich hén
hop. So do ndi day cua chang cling tugng ty nhu & trudng hop
mdy phét. Cin chi y rdng ¢ dong co kich thich déc lap I, = I; &
déng cd kich thich song song va hén hap 1 = 1, + I; & dong co
dién kich thich néi tiep I = I, = 1.

. Trén thyc t&, dic tinh cia dong co dién kich thich doc lap va
kich thich song song hiu nhu giéng nhau nhung khi can céng
gudt 1én ngudi ta thudng ding déng co dién kich thich doc lap dé
diéu chinh dong dién kich thich duge thuséin lgi va kinh t&€ hon
méac di loai dong co nay doi hoi phai ¢d thém ngudn dién phu
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bén ngoai. Ngoai ra, khdc véi § trugng hop may phat kich thich
néi tiép, dong co dién kich thich ndi tiép duge dung rat nhidu,
chi yéu trong nganh kéo tai bang dién. | '
Trong chuong nay ching ta sé nghién cifu cac vin d2& chinh
cia cac loai dong co dign mét chidu bao ghm vin dé md mady, dac
tinh cia doéng co dién maot chidu, dya vao cdc guan hé dién tit da
nghién cdu & Chuong 33. '

37.2. MO MAY PONG CO DIEN MOT CHIEU

D& moé may dong co dién mot chidu duge tét, phai thuc hién
duge nhitng yéu chu sau day: : ,

1) Mémen md may M, phai cd tri s6 cao nhét cd thé co d&
hdan thanh quéa trinh md mdy, nghia la dat dugc téc do quy dirh
trong thii gian ngidn nhat.

2) Dong dién md may I, phai duge han ché dén mic nhd nhit
dé€ tranh cho day qudn khdi bi chdy hoac Anh hudng xdu dén d8i
~ chidu.

Trong khuon khd nhitng yéu ciu trén, ngudi ta ap dung ba
phuong phiap md mdy sau day:

1} Mé may truc tieép (U = U, )

2) M3 may nhd bién trd;

3} M& may bing dién ap thip (U < U, ).

Trong tdt cd moi truong hop, khi md mdy bao gi¢ cing phai
dadm bao ¢cd ¢,
dién, bi&n trd digu chinh ddng dién kich thich phai d vi tri dng
vGi tri 86 nhé nhdt dé sau khi déng ciu dao dong co duge kich
thich tdi muc t8i da va theo bidu thic (33-3) momen dng vai méi
tri s6 cia dong dién I, ludn ludn 14n nhdt. Hon nita phai bao
dam khong d€ xdy ra ditt mach kich thich vi trong trudng hap do -
& =0, M = 0, dong co khdng quay duge, do dd E; = 0 va theo
bi€u thic 133-17) dong dién I, sé rdt 16n lam chdy vanh gdp va
day quin.

nghia la trude khi ddug déng co vio ngudn
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Khi m¢é may, chitu quay cta dong co diégn mét chidu phu
thudc vao chidu cta mémen. D& thay ddi chidu cha moémen cd thé
ding bai phuong phdp, hoac d8i chidu dong dién trong phin dng
hoae d8i chitu ti thong, cu thé 1a chigu dong dién kich thich.
Viéc d0 cd thé thyc hién duge bing edch trac d8i ciach ndi cac
dhu day quin phin dng hodc cac diu ddy quédn kich thich, trude
Iic m& may. V&n d& d8i chitu quay cda dong co dién lic dang
quay v& nguyén tdc cing ¢d thé thuc hign duge bing ca hai
phuong phap trén, tuy nhién trén thuc t& chi duge dang phuong
phap d6i chidu dong dién phan wng I vi nhu da bigt day quﬁn
kich thich cd nhigu vong day do dd heé s6 tu cdm || rdt 1dn va
viéc thay d8i chidu dang dién kich thich dan d&n su xudt hién
s.d.d ty cam rdt cao ghy ra qua dién dp danh thang cach dién
cia day quén kich thich. ,

Sg.u day ta xét cdc phuong phap md may dong co dién mét
chigu.

37.2.1. Mé& may truc tiép

Phuong phip nay duge thyc hién bang cach dong thang dong
co dién vao ngudn. Nhu vay hic roto chua quay sdd E; = 0 va
U-E, U
=-—— . Vi trong thuc
R, R,
té R,, = 0,02 = 0,1, nén véi dién ap dinh mde U, = 1 dong dién
I, sé vdt l6n va bang (5 + 10)I; cho nén phuang phiap md may

dong dién qua phan ding bang I, =

trdc ti€p chi 4p dung dudc cho cic ddng co dién od cong sudt vai
tram oat. O cd may nay R, tuong d6i 16n do d6 khi mé& may I, <
(4 + 6)I; . Trong nhing truong hop dac biét mdi cho phép md
mdy truc tiép déi voi nhing dong co cd cong sudt vai kildoat.

' 37.2.2. Md may nhd bién tré

DE tranh nguy hi€m cho dong co vi dong dién md mdy qua
16n, nguis ta dung bién trd md may Rk , gom mot s8 dién trd
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nGi tiép khac nhau va dat trén mach phin dng (hinh 37-1). Nhu
vy trong qua trinh md may ta ¢d:
U - E
‘R, + Ry .
trong d¢ "i" }a chi s§ ting v&i thi tu cdc bac cia dién trd.

Bi&n trd md méy dude
tinh sao cho dong dién ma
may Ik' = (1,4 + L7,
ddi voi cac dong co idn va
I, = (2 + 2,5}, d6i
vdi cac dong co nho.
Trude lie md mdy tiép
di€m 7 nam tai vi tri 0
va con chay cta bién trd &
mach kich thich  vi {ri &
(ry, = 00 Khi bat dada ma
mdy, gat T vé vi tri [. Hinh 37.9. 53 dd md may dong cd dién
Nho cung ddng M, day mOt chidu kich thich song song bang bién 14
qudn kich thich duge dat
dudi toan b6 dién 4p va tif thong c¢o tri 6 cye dai & = ¢, . Néu
mdmen do déng co dién sinh ra lén hon mdémen cdn (M > M)
r8to bat dau quay, va s.d.d sé tang ti 1& bdi tdc do quay n. Do sy
xudt hién va tang lén caa E, dong dién phan dng [ sé giam theo
M giam khién n tang cham hon (hinh 37-2), Khi I, giam dén tri -
86 (1,1 + 1,3, ta gat T d&n vi tri 2. Vi mot bac dién trd bi
loai trir, I, lap tidc tang dén gidi han trén cia nc kéo theo M, n
va E tang. Sau dd 1, M lai gidm theo quy luat trén. Lan lugt
chuyén T d&n cac vi tri 3, 4, 5. Qud trinh trén o lap lai cho dén
khi may dat dén t8c d6 n = n,_, thi R, cing dudc loai trit hoan
toan vA dong cd lam viée vdi toan bd dién ap. Su bién thién cha
I, M va n trong qua trinh md& may trinh bay trén hinh 87-2 cho
thdy mdi khi loai mot bac dign trd, I vA M tang v8i hang s6 thoi
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gian T = 0 vi hé s6 tu

cAm cia phian dng rét M
bé. Trai lai sy giam dan - ! z 3 4 3
cha 1 va M x4y ra chap
cham, vi phu thubc vao : ; : s
sy tang s.d.d E hay 1a : M
téc d6 m, nghia {4 phu

- [y kY ; e i : : Mc
thudc vio hang s6 thoi Yoo i i
gian T_, rat lon cla ca 0 -7
khéi quay. .
) . Hinh 37-2. Céc quan h& | M va n d&i vdi
38 bac cua dién trd thai gian khi md may dong cd

md may va dién trd caa

moi bace duge thigt k& sao cho dong diégn md mdy cuc dai va cue
ti€u & médi bac déu nhu nhau d€ dam bao cho qua trinh mdé miy
duge t6t nhat,

37.2.3. Md méy bang dién ap thip (U, < Uy,

Phudng phap nay doi hdéi phal dung mot ngudn dién doc lap
c6 thé digu chinh dién ap duge d€ cung cdp cho phan ng cda
déng cd. trong khi d6 mach kich thich phai duge dat dudi dién
ap U = U, cta madt ngudn khac.

Pay 14 phuogng phap thuong dung hon ca trong viéc mé miy
cdc dong co dién cong sudt Jon dé ngoai ra con két hap vai viéc
die¢u chinh téc d6 bang cich thay déi dién ap.

37.3. DAC TiNH CUA DONG CO DIEN MOT CHIEU

Tuy theo cach kich thich tu, dong cd dién mot chidu od nhing
tinh nang khic nhau biéu dién bing cde dudng dac tinh lam viéc,
dac tinh déng co, khdc nhau. Trong cac dac tinh d6, quan trong
nhat la dac tinh co bi€u thi quan hé gida téc d6 quay vA momen
n = (M)}, Dudi day ta sé lan lugt xét dac tinh cg, sau dd dac~
tinh lam viéc cua edc déng co dién mét chigu.
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37.3.1. Déac tinh co va didu chinh tdc dé
cua déng co dién mHt chidu

Dac tinh co n = f(M) clia déng co dién mét chidu cd thé suy
ra tit cac bi€u thuc (9-1) vé sdd va (33-21%

E U-ILR,

n = =
C.o C.o

(37-1)

vaviM = Cplp bigu thidc (37-1) co thé viét dudi dang:

U RM
©C® C,Cd*
(37-2)

Trong truyén déng dién
luc mot van a3 tuong déi
guan trong duge dat ra la
phai phoi hgp tét dac tinh
cd clua dong co dién va dac
tinh cdg caa tai hoac cua
may cong tdc. Tuy theo
tinh chdt cda truyén dong
o th€ co nhitng yvéu ciu
khac nhau déi vai dong co
dién, thi du téc do khong
thay d&i hoac thay ddi nhigu
khi mémen can thay ddi va
d& théa man nhitng yéu ciu
dd chn phai dung céc loai
dong co dién khdc nhau co
dac tinh co thich hop.

Su phéi hop cac dac
tinh co cia dong co dién
va cua tai con phai sao cho
luén dam bao duge tinh &n

0 . n n
{v b)

Hinh 37-3. Ché o8 lam vigc 8n dinh (a)

va khéng &n dinh (b) cta déng c¢

didn mot chidy
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dinh cong téc trong ch& d¢ lam viéc xdc lap cing nhu qué trinh
qua d9, thi du nhu khi ditu chinh téc d9. D& nghién citu didu
kién lam viéc 8n dinh cta hé truyen dong, ta xét dac tinh M = f(n)
cta dong co dién va M_ = f(n) cia tai trinh bay trén hinh 37-3.
O trudng hop cua hinh35-3,a ta thdy xay ra su tang téc do ngiu
nhién nao dd (n = n, + An) thi M, > M va déng co dién bi ham
lai d€ tré vé t6c do ban dau n, ing véi diém P.

Cing nhu vay, khi xay ra sy giam tdc d6 dot nhign M, < M
déng cd dién duge gia téc va dat téc do ny. Day la trudng hop
dong co lam viéc 8n dinh va tit hinh vé dd ta thdy digu kién lam
vide 6n dinh cda dong cd nhu sau:

dM dM,
—_— < {(37-3)
dn dn :

Nguge lai, néu M = f(n) va M_ = f(n) ¢d dang nhu & hinh
8-3b thi viéc tang tdc do dot nhién s& khién cho déng co dién cd

mémen gia téc duong lam cho téc d6 ti&p tuc tang mai, hode su "

giam tée dd s& dua lai hau qua lam cho téc d6 tiép tuc giAm. Nhu A
vay 1a truyén dong lam viéc khéng 8n dinh ing vdi didu kién:
dM dM
_— >
dn dn

Tu bi€u thie (37-2) ta thdy rdng viéc didu chinh tSc d¢ cia
dong co dién mot chiBu ¢d thé thuc hién duge bang cdch thay cdc
dai lugng &, R, va U.

Phuong phédp digu chinh t6c do bing cich thay d8i ® duge 4p
dung tuong déi phd bién, cé thé thay déi t6c do duoe lién tuc va
kinh t&. Trong qua trinh didu chinh higu sust » = C' vi sy digu
~ chinh dya trén viéc tac dung 1én mach kich thich c6 .cong su#t rat
nhé so vii cong suft déng co. Can chi y rdng, binh thudng dong co
lam viéc ¢ ch& dé dinh mic vai kich thich t6i da (¢ = & ) nén
chi cd th€ digu chinh theo chidu hudng giam @, tdc la didu chinh
tfc d& trong ving trém tdc 49 dinh muc va giéi han digu chinh tée
dé bi han ché& bdi cdc digu kién co khi va d8i chidqu cia may.

< (37-4)
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Phuong phép didu chinh tdc do bang cich thém dién trd phu
vao mach phan ung d€ targ R, chi cho phép didu chinh téc d6
quay trong vung dudi tdc d¢ quay dinh mutc va luén kém theo tdn
hao nang ldgng trén dién trd phu, lam gidm hién sufit cia dong
co dién. Vi vay phudng phap nay chi 4p dung ¢ dong co dién cé
codng sudt nhé va trén thyce t& thudng dung & dong co dién trong
can truc.

Phuong phdp digu chinh téc dé quay bang cdch thay d6i dién
ap ciing chi cho phép digu chinh tdc d6 gquay dudi t6c do dinh
mic vi khéong thé nang cao dién dap hon dién ap dinh mdc cia
dong co dién. Phuong phép nay khong gay thém tén hao trong
déng co dién, nhung dbdi hoi phai cd ng'uﬁn riéng cd digén dp didu
chinh dugc.

Sau d&y ta sé& xét dac tinh co va each didu chinh téc d6 cua
tung loai dong co dién. '

A, Déng co dién kich thich song song
hode kich thich dic ldp

Vai nhitng didu kién U =
C', I, = C' khi M (hoack I} 7|
thay d3i, tif théng ® cta dong AN
co dién cing hiiu nhy khéng 7/ p=em=—crc—-——>————-"
d8i, vi thuc ra &nh hudng lam
gidm bde tir thong cha phan
dng ngang truc cia phin dng
rdt nhd cho nén biéu thdc
(87-2) ci thé vist dudi dang:
R M ! -
n=n,- . (37-5) 0 My, ML)
(Iudm)

Hinh 37-4. Dic ¥nh co (va dac tibh
tde dé) tg nhign cda déng cd didn
mdt dudng thing nhu trinh  mat chidu kich thich song song

va dac tinh co cua déng co,
dién kich thick song song la

* 921



bay & hinh 37-4. Duting dac tinh co d6 dng vdi trudng hop trén
mach cua phin Wng khong cd dién trd phu va duge goi 1a dac
tinh co tu nhién.

Do R, rét nho, nén khi tai thay d6i tu khéng dén dinh muc)
tdc do giém 1dt {t (khoang 2 + 8% tsc do dinh muc) cho nén dac
tinh co clia dong ca dién kich thich song song rdt cing. Vdi dac
tinh co nhu vay, déng co dién kich thich song song duge dung
trong trudng hop téc d6 hau nhy khéng ddi khi tai thay ddi (may
cit kim loai, quat, ...).

a. Diéu chinh t6c do bang cdch thay d8i tir thong &

Né&u tang dién trd r, trén mach kich thich tit (hinh 37-1) vng
véi cac tri s6 khdc nhau céa dién tré kich thich ta cd cac dic tinh
co tuong Ung nhu trinh bay trén hinh 37-5. Cac dudmg d6 cd n, lén
hon n, va oo d6 nghiéng khic nhau va sé giao nhau trén truc

U

‘hodnh tai di€m dng voi dong dién rdt 16n I, =— theo diéu ki¢n
u

= 0 cia cdc bi€u thic (37-5) hoac (37-1). Dudng thdp nhat

trén hinh dng véi tu
théng @, . Giao diém
cia dudng moémen can m

)

r

caa tai MC = f(n) vai cdc T \'\Qb
dudng trén cho biét t6c , \ s,
d6 xdc lap dung vdi cdc tri \
0 X Ap ung val 1 n »—\i\ 4}
|
i
i
|

odm

6 khac nhau cha ti ¢Jm
théng.

Do digu kién d8i 0 7 ML)
chidu, cac ddng co thong (Ldm)

dung hién nay cd thé . .

. r Hinh 37-5. Ddc tinh cd (va dic tinh tdc dé)
didu chinh tfc d6 quay . ye o oo dign m6t chibu kich thich
bang phudng phap nay song song vdi nhing dong dign
trong gigi han 1 : 2. - kich thich khac nhau
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Cing c6 th€ san xuit nhilng déng co giéi han didu chinh 1 :
tham chi d6n 1 : 8 nhung phai ding nhing phuong phap khdng
ch& dac bi¢t, do dd cdu tao vaA céng nghé ché& tao phic tap khién
cho gid thanh ctia méy tang lén.
b. Diéu, chinh téc dé bﬁng thay déi dlen tro phuRf trén
mach phin dng '
Nén ndi thém dién trd phy R; vio mach phan ung, thl biéu
thic (37-5) tré thanh: -
n=n, . cutEM (37-6)
: k
Hinh 37-6 trinh bay
c4c dac tinh co ing véi
cic tri sd khdc nhau cia
R; trong dd6 dng vai n,
R; = 0 14 dac tinh co ty
nhién. Ta thay rdng néu
R; cang 14n dac tinh co

n |

36 cd db dbc cang cao va

i
|
1
|
|
|

do dd cang mé&m hon,
nghia la t6c 46 sé& thay
déi nhiduw khi tA) thay
ddi. Cing nhu trén, giao Hinn av.e. Dic tinh co {vd dic tinh t6c dd)
diém ciia shitng dudng cue ddng cd dién mot chidu kich thich song
d6 voi duding M, = f(n) song O nhilng dién trd phy khéc nhau
cho hi&t tri s toc dé xédc )
lap khi diBu chinh téc 46 bdng thay d6i dién tré pby R,

c. Didu chinh t8c d6 bing thay d6i dién Ap |

Phuang phép nay chi 4p dung dugc d6i vdi doéng co dign mt
chitu kich thich déc lgp hodc dong co. dién kich thich song song
lam vigéc & ché 4o kich thich doc lap. Viée cung cdp dign ap oo
thé€ ditu chinh duge cho d6ng co tit mét ngudn doc lap duge thye
hién trong k¥ thuat bhng cich ghép thhuh t8 mdy phit - déng co
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Hinh 37:7. S¢ ah t8 "méy phét - déng cd" ding didu chinh téc d& bling
thay d6i dién 4p § ddng co dién mbt chiBu kich thich dbc i8p

cd 3¢ db nguyén ly
trink bay trén hinh
37-7. Khi thay d8i U
ta c6 mot ho dac tinh
cd cd cung mot d¢ dbc
(hinh 37-8): dydng 1
dng véi Uy, dudng 2,
3 dng véi U, > U, >
U, va dudng ¢ dng véi
Uy > Uy

N6i chung vi kliéng
cho phép vuogt qua dign
ap din'h muéc nén viée
~ digu chinh t8c do trén
t8c d6 dinh mdc khéng

n{

N
nl— 1%

g o ___ |
——___z

—_—
oy 3

0 T u,., M(T)
' (1gm) '

Hinh 37-8. Dic tibh oo {(va dic tihh tdc db)
dong co didn mdt chidu kich thich ddc Mp o
nhing didn 4p trén phlin Ving khic nhau

duge 4p dung hoéc chl duge thuc hién trong mot pham vi rat hep.
Dac di€m cia phuong phép nay 12 lic didu chinh t6c 49, moémen
khong 48i vl & va I, deu khong d6i. S8 4f T, khéng d6i 1a i khi
giam U, t6c 40 n gidm lam E cing giam, nén:

B
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—_ - ile
I, = - cte,

Ngay nay, t8 may phat - déng co thudng dung trong cdc may
cat kim loai v& may can thép lan d€ dua tde dd dong ¢o vai hisu
sufit cao trong gigi han rong rai, 1:10 hpac hon nifa.

B- Pbng co dién més chidu kich thich néi tiép

'e) déng co dién mot chidu kich thich n6i ti&p, dong dién kich
thich chinh la dong dién phdn dng I, = I, = L Vi vay trong mot
_ pham vi kha réng cd th€ biu thi

' " =k, (37-T)
trong dd he s6 ty 1& k, chi la hing s6 trong ving I < 0,8Ly, con
khil > (0,8 + 0,91,  thl hoi gidm xung do 4nh hudng béo hoa
ctia mach tir.

Nhu vay bi€u thic mdmen sé cd d{mg:
2

&
M = Cy®l, = Cpy— (37-8)
va két hop véi biu thidc (37-2) tascs: |
. YTyl Ry
nso— Mo . (37-9)
-G, w/F; 54 Ccky -
Néu bé qua R, thl:
U bayla M ¢ " (37-10%
N B —— a = -
;7 S < -

va nhu vay khi mach tit chua bio hda déc tinh co cia déng co
dién mot chi®u kich thich néi ti€p cd dang coa dudng hypecbon
b4c hai nhu trinh bay trén hinh 37-9 (dudmg 1). Ta thdy ring
déng co dién mot chidu kich thich ndi tiép, t6c 40 quay n giam
rdt nhanh khi M tang va khi m&t tai (I = 0, M = 0) c6 trj 8 rat
l6n. Cing vi vy khéng dugo cho loai d9ng co di¢n nay lam viec &
nhitng ditu kién cé thé x4y ra mAt tdi nhu ddng dai truy®n, vi
khi x4y ra dit hodc trugt dai truy®n» tée 40 quay téng r&t cao.
Théng thuding chi cho phép déng co 1am vige véi tdi t&i thidw P,
= (0,2 + 0,25) Py,
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Trén thue t& do anh
hudng cta biac hoa khi
tdi ting, tdc dd ctia dong
co gidm it hon theo =
dutimg nét dit trén hinh
37-9.

Vi déc tinh co rdt
m3m nhy viy, déng co !
di¢n kich thich néi tigp
r&t wu viét trong nhiing
noi cin didu kién ma
méy nang nd va cAn téc
d0 thay ddi trong mot
ving rong, thi du 0 cde Hinh 37-8. Dic tloh co cda d8ng co dién
dRu mdy keéo tai (xe dién, i, wich thoh né tidp & cée trudng
métro, dhu may dign, cln hdp didu chinh téc dd khéc nhau
truc...).

a) Didu chinh tdc d§ bing thay ddi tit théng @

Tir thong @ cta doéng co kich thich néi ti&p c¢d thé thay ddi
bAng nhirng bién phdp sau dAy: méc sun day quin kich thich bang
mot dién trd; thay dfi o6 vdng day cia day quén kich thich; mac
sun diy quiin phAn dng, theo cdc so dd trinh bay trén hinh 37-10.
Hai bién phdp dAu dAn d€n cung mot k&t qua. Néu dong dién kich
thich lGc ddu 1a I, = I thi dng dién kich thich sau khi 4p dung cde
. bién phép trén s& gidm xufng [, = kI, trong d6 hé s6 gidm:

R

= .——ﬂ_— < 1

| R, + B, .

n&u mdc sun day quén kich thich, trong dé R, - dién trd cda
sun; hokc:

M

g ) !

k

w',
k= — <1}
. O‘J‘
néu thay dbi sd vong dAy cha day quéin kich thich.
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a) b) c) d)

Hinh 37-10. C4c so dB didu chinh téc d8 déng cd din mét chidgu kich thich
nBi ti€p a) mic sun diy quén kich thich; b) thay d&i s8 ving diy cia diy
quén kich thich; ¢} mic sun phln udng; d) thém dién ré vao mach phiin Ung

Nhu vay trong cong thiic cla dac tinh co (37-9) hé s6 k, duge
thay bang k.k,. Ro rang la v6i cac phuang phap trén chi didu
chinh duse ¢ < @,
dinh mitc va dudihg dac tinh s& nam v& phia trén ctia dac tinh ty
nhién (dudng 2 § hinh 37-9).

Néu dung bién phdp thu ba, méc sun phan ing, thi dién trd
téng cda toan mach sé bé di, dong dién I = I, va tit théng P tang
lén va téc d6 quay giam xuéng. Nhu viy phugng phdp nay chi
digu _ghjnh duge toc d¢ dudi vung dinh muc va dudng dac tinh co
tuong ung nim d phia dudi cta dac tinh co ty nhién (dwdng 3
trén hinh 37-9). Vi R, r&t bé nén R_, hu nhu dugc dat dudi
toan bé dién 4p cda mang cho nén hao tdn rdt 1dn va hide sudt
cua dong co gidm di nhigu. Mat khac hiéu qua cia didu chinh t6c
d¢ bing cdch tang tit théng @ edon bi han chg bai sy bio hda cia
mach ti nén phuong phap nay rat it duge 4p dung.

k) Diéu chinh tdc d¢ bang thém dién trd vio mach
phan vng ' _

S¢ db trén hinh 37-10 chi didu chinh duge tde do dudi tde do

va téc d0 sé thay ddi duge trong ving trén
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dinh mifc va kém theo t8n hao trén diéh trd phu lam giadm higu
sufit clia dong cd, nén ciing it duge ding dung. Dac tinh cd dng
véi trudng hop nay duge trinh bay trén hinh 37-9 - dutng 4 va 5.

¢) Digu chinh téc do bing thay ddi dién dp

Phuong phap niy chi digu chinh dugc téc 4 dudi téc d6 dinh
muc vi khéng cho phép ting dién dp qua dinh muc nhung lai giit
dugc hiéu sudt cao do khdng gay thém tén hao khi digu chinh.
Phuong phip nay dugc ap dung rong rai trong giao théng vén tai
va dugc thuc hién bdng cdch d6i ndi song song thanh néi tiép hai
d¢ng cd. Nhu vay khi lam visc song song, cdc déng co sé& lam viéc
& dién 4p U £ U4y va sau khi d8i n8i thanh ndi néi tidp - voi
didn 4p U =3 Uy, Pac tinh co cia ddng co dién trong trudng
hgp nay ¢d dang cia dutng 6 trén hinh 37-9.

C- Ding co dién mpt chidu kich thich hén hep

Dong co dién mot chidu kich thich hén hop cé thé dugc ché
tao sac cho téc dyng cla_ cac day quén kich thich song song va
ndi ti€p hodc b nhau hosc nguge nhau; song trén thyc t€ ngubi
ta chi si dung loai dng co dién kich thich hén hgp bi vi dong co
dién kich thich hén hgp nguge khong dim bao duge didu kién lam
viéc 8n dinh. Dong co dién kich thich hdn hop bt ¢d die tinh co
mang tinh chdt trung gian gilta hai loai dong cd kich thich song
song va ddng co kich thich néi ti€p. Khi tai tang tit thong @
tang, do d¢ dac tinh co cta dong co dién kich thich hén-hop bu
mé&m hon so véi dac tinh co cia dong co dién kich thich song
song. Tuy nhién mde df tang cda ® khéng manh nhu & trudng
hgp dong co dién kich thich ndi ti€p cho nén dac tinh co cta
dong co dién kich thich hén hgp bu cing hon so vdi dac tinh co
" ciia dong co dien kich thich n6i ti€p. D& tién so sanh, dic tinh co
~ cuia céc loai d0ng co dién ndi trén duge trinh bay trén hinh 37-11
" . trong d6 du¥ng I - Wng voi kich thich hén hgp bi, dudng 2 - hén

hop nguge, dudng 3 - kich thich song song va dudng 4 - kich
thich ndi tigp. .
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Téc d6 cha dong co
di¢n modt, chigu kich 5
thich hén hop dude
didu chinh nhu o
trudng hop déng co
kich thich song song,
di rdng vé nguyén
tde cdé thé€ ap dung
nhing phuang phap
di2u chinh téc do
dung cho dong co
dién kieh thich nai
tiép.

Dong ca dién mot Hinh 37-1t. Dac tinh co cua ddng cd dign mét
chiu kich thich hén chidu kich thich hda hop- so sanh véi céc loal
hop duge dung trong déng co dign mét chibu khdo
nhing nai can cdc
ditu kién mémen md mdy 16n, gia t6c quay khi md mdy 16n, téc
d6 bi&n d8i theo tai trong mot vang rong nhu trong mdy ép
(néa), mdy bao, mdy in, may cdn thép, mdy néng tadi ... Trong
thoi gian g3n day, dong co kich thich hén hgp ctn duge diung
trong giao thong van tai vi ¢d wu difm hon so vai déng co kich
thich n6i ti€p & chd dé ham bing ché& dé phat dién tra nang lugng
trd vé ludi dién. .- )

37.3.2. Dic tinh lam viéc cua dong co di¢n mot chiéu

Déc tinh lam viée cua dong co dién mot chidu bao gy céc
quan hé n, M, 7 = (1) khi U = U, = C"“

TU cdc bifu thic (37-1) va (37-2) ta thdy ngay rdng vé can
ban dac tioh téc d6 n = f{I ) o6 dang gi6ng cdc dac tinh co. Céc
dac tinh tée 42 cha cdc loai déng co bifu thi theo don vi tuong '
déi duge trinh Ibaaly trén hinh 37-12, trong dd dudng I ting voi
dong co kich thich song song, dudng 4 - déng co kich thich né6i
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tiép, dudng 2 va '

3 ed tinh chét
trung gian giita 1
va 4 dng vai
dong co kich
- thich hén hgp.
Dac tinh
mémen M = ()
khi U=1U,, =C*
bi€u thi quan hé¢
M = Cydl, O
déng co kich
thich song song
¢ = C°nen M
phu thuée vao I,
thec quan hé
dudng thing
{dugng 1 trén
hinh 37-12). O
déng co kich
thich ndi tiép
@ =1, do dd
M qu ‘nén
dang cua dac tinh
mdmen 1a dubng

u

25
n,
M -
20 ]\ )\ u
n 4 M /8
' (i
15 Y
N /
3
_\ 72
-—-—-—'_"-—'——._.. 1
10
05 7
0

as g Lrx

Hinh 37-12. Dic tnh t8c d& va dic tihh mémen
' cla cAc lagi ddng cd dign mit chibu

parabon {dutng IV). Con & ddng co kich thich hén hop khi I,
tang ® tang, nhung véi muc 46 cham hon so vai su tang & &
déng co kich thich ndi ti&p vl vAy dudng dac tinh mdémen o tinh
chat trung gian giita I va IV (dudng IT vA IID.

Dac tinh higu sudlt n = {(I) kbhi U = U, = C' céa cic loai
dong co dién mot chigu ndi chung ¢ dang nhu trinh bay trén
* hinh 37-13. Hiéu sudt cuc dai clia déng co dién mdt chidu thudng
dugc tinh todn véi dong dign tai I, = 0,751, va ldc d6 t8a hao
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khong d8i trong dong co dién bao gbm tén hao co va tdn hao sét
tit bAng t8n hao bién d8i phu thude vao dién trd cdac day quin va
tl 1¢ véi binh phuong cia dong dién I Hiéu sudt cia déng co
dién mét chi2u cdng sust nhé vao khoang # = 75 + 856%, & dong
co dién cong sudt trung binh va l6n 5 = 85 + 94%.

37.4. THi DU

Thi du 1 71
Cho mat déng co dién
mdt chigduw 10 sdc ngua,
230V kich thich song song
R, =035 Q R = 288 Q Khi
I, = 1,6 A thi n = 1040 vgph.
Muén cho dong dién )
mach ngoai I = 30,8 A va 05 16 I
n = 600 vg'ph. Hoi:

?max

Hint 37.13, Dic linh hifu suat
a) Tri sé dién trd can ~cla dong cd dign
thigt cho vao mach phan
ing? ’
b) Vai dién trd do néu 1 = 22,8 A thi téc do bang bao nhiéu?
c) Néu L, . = 38,5 A, hay tinh M/M,,_ trong hai caAu héi trén.
d) Cong sudt dua vao dong co dién, cong sudt mach phin ing, -
cong suft co khi I = 40,8 A )
Giai
a) Cho rang khi tai thay d&i, tit thong 14 hang s6, ta cg:.
n U - IR,
n’ U- PR, + Ry
vai n = 1040 vg/ph, n’ = 600 vglph
I, = 1,6 A

, © 230
Py=1-1=408- — = 404,
288
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U =230 V, R, = 0,35 .
Tit bigu thic trén ta duge R, = 2,1 Q.
b) Véi dign trd Ry, = 2,1 @, [ = 228 A

i

. I, =228 - =224

tuong ty nhu trén ta cd:
n' n" 230 - 22(0,35 + 2,1)

n’ 600 230 - 40(0,35 + 21)
Ta suy ra n" = 800 vgiph.
c) Taco: M = Cy P 1, viy:
M I, 40
=Y = = 1,06.
My, I, 385-08

M T 22
= = = 0,58.
My, lg, 385- 08
d) Cdng suit dua vao bing:
P, = U, I =230 40,8 = 9400 W.
Céng sudt mach phan dng bAng:
P, - r]2 = 9400 - 2880,8% = 9216 W.
Cong suft co bang: )
P, - rl?- IR, = 9216 - 40%.245 = 5296 W.
Thi dy-2 _
Cho mot méy phat di¢n kich thich song song cé P, = 27 W
Ugm = 115V, ng = 1150 vgiph, I, = b A, hidu sudt n,. = 86%.
Dlén trd trong mach phin dng R, = 0,02 Q, 2AU = 2V.

" a) Néu dem dung nhu déng co dign (bé qua tac dyng phin
(Ung phan ung) véi Uy = 110V, P, = 25 kW, y = 0,86, hay
tinh t&¢ 46 u?

b) Su bign d8i cia tdc do tit tai dhy d&n khong tai.
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Gial
a) Khi lam viéc nhu may phat dién thi:
Er = U + LR, + 28U,
Thay vao d¢ cac tri s&: '
U=115V,2aU, =2V, R, = 0020
Pam , . 27000

Uy 0 - 115
ta duge: Ep = 121,8 V.
Khi lam viéc nhu dong co dién:

Lyr = +'5 = 240 A

Thay vao dd:
U =110 V, R, = 0,02 Q 24U, = 2V
Py 25.000 110
Iu(D) = - [ =——— - 5 = 2593 A
10 4m 0,86.110 115

ta dugc E, = 102,3 V.
Ep Cbpn, 1023

Vi:

E. C,®.n. 1218
va gid thidt rdng: — = — = —

102,3 5]
ta co:

1]
—
-
@
S
il
"
o
&
S
o
%
kS
=

g

b) Khi déng co lam viéc khong tai [, =0 nén E 5 = U =
E,, np 110

Ep, mp 1023

va suy ra; -

_ 110
np = np = 1030 To23 " 1105 vgiph.

H 3
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Céu héi -

1. Digdu kién lam viéc 6n dinh cda cac dé}ng cd d\ién. So sénh
cdc loai dong co dién vé phucng dién nay. ' i

2. So sanh cdc dic tinh cia cdc déng co dién mot chiktu.

3. Hién tugng x4y ra khi md may déng co kich thich song
song trong trudng hop mach kich thich bi dit. Cing nhu vay
trong truvng hop dién trd didu chinh trén mat kich thich r, qua

4. Néu chdi dién dat khéng dung vi tri ma bi x& dich nguge )
chidu quay céa réto, thi tde d6 cia dong co dién sé nhu th€ nao?

Bai thp

1. Cho mét dong co dién kich thich song song véi cac s6 ligu
sau: P, = 95 AW, U, =220V, I, = 470 A, I, = 4,25 4,
R, = 0,0125 @, n, = 500 vg/ph. Hay xdc dinh:

a) Hitu suft clia déng co;

by Tdn hac dbng trong may, tdn hao khong tai va doag dién

khéng tai; _
"~ c) Mémen caa ddng co; ;

d} Tri s dong dién tai d€ hiéu suft cuc dai;

e) Dién trd didu chinh R; can thi&t dé dong co quay véi
n=mng, I, =1, vatl thong giam di 40%;

) Dién trd R; d¢ ed n = n, , I, = 0,85 I, va tit thong gidm
di 206%.

. Diép sé: a) 91,8%

b) P = 8.4 kW, P_ = 4153,5 W;
[, = 2584
¢) M = 1814 N.m
O =353%A4
e) Rp = 0,45 Q
HR;=05120Q
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2 S6 liéu cua modt may phat dign kich thich song song nhu
sau: P, = 27 kW, U, = 115V, n = 1150 ugipk, I, = 5 A,
Ngm = 86%, R, = 0,01673 Q, dién trd day quén cyc tit phu bang
0,00717 Q, 2AU,, = 2 V. Néu chuyén sang lam viéc nhu dong co
dién & dién 4p 110 V thi c6 cdong sudt & truc [a 25 kW. Gia thist
rling trang thai bdo hda va hiéu sudt cia mdy khong déi. Tinh:

a) Téc db quay;

b} Khi dat nhién khong tai thi ddng co lam. viée voi t6c dd
bing bao nhidu? (bd qua ddng diégn khong tai va phan dng phin
ung).

Dap sd: 4) 954 vg/ph
b) 103t vg/ph
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Chuang 38
MAY DIEN MOT CHIEU DAC BIET

Nhitu trudng hop trong ky thuit va sdn xudt d4 dat ra cho
méy dién m8t chidu mot s6 yéu chu ma nhitng méy cd cdu tao
théng thudng khong thé nac théa man duge. Thyc t& dbdi héi phai
nghién ciiu v& ch€ tazo nhilng mdy dién mot dh’iéu dac biét va
trong linh vdc nay, ngAnh ché tac mdy dién da thu duge nhing
két qui nh#t dinh. Trong chuong nay ching ta sé nghién cdu so
luge mot vai loai mdy dién mét chiBu dac bist d4 hoac cd trién
vong duge dng dung rong rii trong thyc té, bac gdm cdc méy
dién madt chidu v6oi ti trudng ngang, mdy phat ban dién, may
phdit mot cuc va mot s6 . :
mdy cyc nhd ding trong k¥
thuat do ludng va tu dong.

38.1, MAY DIEN MOT
CHIEU TU TRUONG
NGANG

Mdy digén mot chidu ti
truang ngang ia mdy dién
moét chi2u cd vanh gdp,
ding tit trudng tac nén bdi
phan dng phan dng d& cam
ting dong dién dug ra ding.
Nhu vay trong day quin
phén dng ddng thai cé hai
dong dién: dong dién thu

Minh 38-1. CBu tao cda may phat
nhét tac ra ti trudng m&t chilu ti trudng ngang
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ngang va dong dién thd hai dua ra dung dudc sinh ra bdi tir
trudng ngang dd. So dd cfu tao cua mAdy dién tif trudng ngang
hai cyc duge trinh bay trén hinh 38-1, trong dd: .

- Phan cam ndm J stato gdm cac cuc va gbéng tir;
- Phin dng nim 4 réto va cd vanh gip.

Cap chéi I-1 dugc dat trén dudng trung tinh hinh hoe va duge
ndi v8i nhau, cap chéi 2-2 léch khéi cdp I-1 mdt gée 90° va néi
vai dAu d4y ra ctia mdy. Trén phlin dng, nhitng ky hiéu d vong
ngoai chi chidu dong dién I, trong déy quéin phdn dng va nhilng
ky higu ¢ vong trong - chidu dong dién I, cing frong day quin
dd. Nhu vdy & hai nita budc cuec dong dién trong diy quin phin
ung bdng tdng =6 hai dong dién I, I,; con & hai nita bude cuc kia
- hitu 58 cia ching.

38.1.1. M4y phét cho dang dién khéng ddi
khi thay d8i t6c dd quay

Loai méy phit nay ding dé d&t dém trong toa xe lia lam viéc
song song vdi &c quy va dugc kéo bdi trye binh cha toa xe qua
day dai truydn. Tfc d6 xe ludn ludn thay d6i, nhung déng dién
qua bdng dén phai git khéng déi.

Mdy phdt tit trudng
ngang voi so dd trich bay
trén hinh 38-2 d4&p dng
dugc yéu ciu trén mot
cdch dAy dda. Khi may
quay, dudi tdc dung cia
ti thong & trong mach
gitta cdc ch8i than. 1-1 88
cam dng duge E,, con
trong mach giita cdc chéi

than 2.2 ‘thi s.d.d bdng ., 3p.3 50 0d méy pht W trudng
khong. Vi cac chéi than ngang cho ddng didn 1, = G'°
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1-1 da duoc néi v6i nhau nén trong mach I-1 cd déng dién I, tao
nén ti thong ngang &, cia phan dng, khép vong qua cdc mém
cyc. Tu thong nay s& cdm dng trong mach 2-2 sd.d E, Né&u cac
chdi than 2-2 khép kin mach qua mot tai bén ngoai thi dudi tée
dung céa E, trong mach dd sé cd dong dién tai I,. Dong dién [,
nay lai sinh ra ti théng ®,, co
phuong trung véi truc cia cde
cyc va chidu chéng lai @,.
Chinh tac dung cia @, I
git U =~ conat khi n thay d48i. I 4
Cac quan hégida I, U,, I, va '
t8c d4 duogc trinh bay trén , i
hinh 38-3. May phat duge kich !
thich bédi 4c quy. Tt n = 0 !| I
dén n = n,, may lam viéc I !
khong 4l {aptdmét md, (1, = 0). . -
Trong khodng nay I, va U, = E, M n
19 voi n. Khi n = n,, U; = E, #inh 30-3. Quan hé I, U, I, = {n)
cén bang duge dign dp cua &S 40 may phét cho dong dign 1,=Cte
quy, aptémat ddng mdy phéat

vao lam viéc song song v6i 4c quy. Trong vung n > n;, néu téec
do tang, E, s¢ tang, dong dién tai I, va s.t.d F, cing sé tang.
Dudi thc dung cia F,, @, bdt ddu gidm kéo E,, |, ¥, gidm theo
két qua 1a E, cing gidm va I, dugc gilt khong d&i. Két quA ciag
sé tuong ty khi n gidm {(trong ving n > n,).

Ta cing cd thé thAy ring cyc tinh cia mdy phat dién khong
phy thudc vao chidu quay cda rdto. Dd«la nhitng tinh chdt rdt gia
tri clia loai mdy phat ndy trong trudng hop lam viéc song song
vdi &c quy (vita d8t den vita nap &c quy) khi tryc bénh cia toa xe
quay xudi ngugc b4t ky. Khi n < n, hodc xe ditng, aptomat cét
mach £2 va 4¢ quy mét minh cung c&p dién cho dén.

M4y phdt diang cho toa xe dugc ché& teo voi dien ap U, = 50 V
ofng sudt P = § kW,
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38.1.2. May khuéch dai dién tu

May khuéch dai dién tit 14 mdt may dign quay dung dé&- khuéch
dai nhitng tin hiéu dién thu duge tit cdc phin tif trong mach do
luding (nhiét do, ép lue, ndng do ...} d€ dua vao cac mach khéng
ch& M4y phédt dién mdot chidu kich thich doc lap cling duge xem
nhu mot mdy khuéch dai dién tir mét bac, trong dd tin higu dau
vao 1a cong suit kich thick P, va tin hiéu da duge khuéch dai la
cOng sult dua ra P, 6 dhu may phat. Vi P, = (0,01 + 0,02)
Py hé 88 khuéch dai r8t nho (k4 = 50 + 100), nén may phat
dién kich thich déc lap khéng duge dung nhu may khudch dai
dién ti. _

May Yhué&ch daj dién ti vai tif trudng ngang cd hé s6 khuéch
dai 16n hon nhita, vi ¢6 hai bac khuéch dai:

kg = =—T5 =k, . k (39-1)

trong do:

U

k, = U’ - hé s8 khuéch dai dién 4p;
I]‘ "

k, = — - hé s8 khuéch dai dong dién.

1
v

Hién nay co thé ché tao nhing may khuéch dai dién tir ¢ he
s6 k., = 10000 + 100.000.

Chat lugng clia mdy khuéch dai dign tit cdon duge danh gia béi
kha nang tdc dung nhanh cda nd, xdc dinh bang hang s thai
gian dién tu T cua may. Thong thuong T = 0,05 + 0,3 s. D& xét
cd hai y&u td ndi trén, ngudi ta dung hé s§ chit lugng:

kkd
k., = (38-2)
cl T
d€ dénh gia may khué&ch dai dién ti vi di nhién k., cang 16n,
chdt Iuong mdy cang cao. :
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Sa d% cua may
khuéch dai dién ti
v@i tir trud¥ng ngang
duge trinh bay trén
hinh 38-4. Nguyén ly
tdc dung cia may
tudng tu nhu cua
mdy phat da xét &
muc 38.1.1. O day
s.t.d F, do I, sinh ra
hodn toan bi s.t.d cia
cudn bu CB trung
hoa, nhd dd cong suit

cia tin hidu dAu v30  ynp 3s.4. 5o dB nguyén Iy vE hoat déng

(cong suft didu

khi€n) s& bé va k,,

tdng lén. Dién trd R, cd
cong dung hi¢u chinh tdc
dung cta cudn bu CB
chéng bt thita qua nhizu
d€ trdnh cho mdy nguy co
bj ¢ kich thich. Cuén trg
tit CTT cho phép ha thdp
dong dién I, do dd cai
thién didu kién dd8i chidu
cho ca&p chéi 1-I ma
khong cAn dat cue tit phuy
theo hudng ngang. Viéc

cai thién d8i chidu cho hais

chdi 2-2 dva vao hai cue
tit phy dat theo hm’mg.

cia méy khudch dai dién

Hinh 38.8. L4 thép stato cia may khudch
dgl dién W eé tU trudng ngang va vj tri

cla cac day quén

doc (hinh 38-5). D€ trdnh 1 déy quin didu khién; 2) diy quin g 15

hién tugng dac dong cdn
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dat thém cudn 8n dinh OP néi vao diu ra cia mdy qua tu dién
C.

D& dat cac day quédn ndi trén 1a thép stato clla may khuéch
dai dién tir ¢ dang nhu trén hinh 38-5. Trong dd I la day quén
digu khién; 2 - day qudn trg ti CTT; 3 - ddy quén bl CB; 4 -
day quén cyc tit phy.

M&ay khuéch dai dién tu vai tir truong ngang duge ch& tao dén
cong sudt 20 kW va khi od cuc phu d€ cai thién ddi chidu cia cdp
ckéi 7-1 cd thé€ dat dén cong sudt 100 kW.

D€ c¢6 khdi niém v& ¢ng dung cta may khuéch dai dién ti,
hinh 35-6 trinh bay so d% didu khién git cho U va I cung cp

- c8
el B e
93911019 "——"Uafcf : :
‘ IJ:II
9?.1‘:: 1§ B0y
‘%cdgwu
Uik i B

Hinh 38-8. S0 dd (ng dung may khufch dai dién tI cung clp
dong didn tryc tip cho déng co
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cho mét dong co dién khong d6i. Vi du vi mét nguyén nhan nao
dd I, tang thi Uy, L;; va §4 gidm. Két qua la I, s gidm trd
vé vi tri s6 ban diu. Qua trinh cliing tuong ty nhu vay néu xay ra
sy thay d6i cta U.

38,2. MAY PHAT HAN DIEN

Ta bist ring muén cho méi han cd chadt lugng cao, nhiét lugng
4 moi han va ddng dién sinh ra nhiét lugng 46 phai 6n dinh.

D& dap dng dugc yéu chu dd, may phat dién cin phai ¢d dac
tinh ngoai U = f(I) ¢é do '
déc cao {hinh 38-7). Mudn U
cé dac tinh nhu vay trén
thuc t&€ ngudi ta ché tao
loai may phat dac biet cd
s0 dd cdu tao trinh bay auv
trén hinh 38-8. O loai may
nay, 161 sit cla moi cuc tu
dude chia lam hai phéan,
mét phin cd tist dign rong, 0
mot phin co tist dién hep.

Lai sat hep bao hda manh ap a8.7. Dic tinh ngoai cua may phat
codn 161 sat rong it bao hoa. mét chidu dung trong han dién

Msay cd hai day quén kich

thich, m&t day qudn kich thich dat trén céc 16i thép ti&t dién
rong va mot diy qudn kich thich dat trén cdc 18i thép tiét dién
hep. Phan ng cua mdy phat ¢d thé xem nhu duge chia ra lam
bén phan. Cdc phin ad va cb tao nén phan dng phan ding khi ti
dai véi cac cuc tit rdng, cdHn cdc phin ac va bd tao ra phan iing
phan dng trg tit d6i véi cdc cvc hep. Nhu vay khi I tang, tu
thong cia cdc cdc rong gidm nhidu, tham chi <6 thé& d4i chisu,
con tit thong cia cdc nuc hep hhu nhu khéng déi do 16i thép cua
cac cyc hep bi bao hoa, k&t qua Ia tit théng tdng cia cac cuc
NN-SS giam nhanh, khién cho dién 4p d&u cuc U,, ha thip radt

I
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Hinh 38-8. S0 db may phal ¢6 ba chdi gép
vd céc ede tach Jarm hai phin ding trong ky thudt

nhidu, dac tinh ngoai rit dée. Chu y rang dién ap Uy gilta choi
chinh B va c¢hdi phu € cung cdp cho cdc day qudn kich thich vin
giit khéng déi khi [, tang vi tif thong coa cdc cyc hep khong thay
ddi. Ung vai cdc tri s6 khac nhau cia R,, [, ta cd cac dac tinh
ngoai khdae nhau nhu trinh bay trén hinh 9-7.

Hién nayv cdc mdy phat hanp dién ki€u nay duge san xuat véi
Uy, = 35V (U, = 80 V) vai = 500 A

38.3. MAY PHAT DIEN MOT CHIEU MOT CUC
May phat mét cuc 1a mot loai may phat dién mot chigu dae

biét khong vanh gdp, cho phép dat dugce dong dién lon (dén
500000 A) ¢ dign ap (1 + 50 V).

D& din dé&n cdu tao cy thé cla may, ta cd thé xét nguyén ly
cdu tao cta nd nhu trinh bay trén hinh 38-9.

Cho thanh dan AB trugt trén hai day dan L|L, trong tit
trudng déu cia hai cye tit N, S dai vo tan vdi mot t6c 4o khong
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Hinh 38-9. Gidi thich nguyén iy cBu tao cia may mdt cuc

ddi, thi trong thanh
ddn dd sé& sinh ra
s.d.d cdm dhg, va
trong mach ARB sé
cd dong dién mat
chigu. Thuc ra hai
cuc tit daji voé tdn cd
thé thay bing hai cue
tir hinh try léng vao
nhau; hai day L|L,
bing hai vanh dén
khép kin. Thanh didn
¢d th€ dat trén hinh Hinh 38-10. Méy mét cuc

tru trong va dd chinh

la cdu tao cua may dién mét cuc nhu trinh bay trén hinh 38-10

Ta thdy rdng hai tit thong d6i xdng tao ra bdi hai cudn kich
thich KT hinh 6ng, dat & hai dau truc, gap nhau tai gitta réto
(cyc N) rdi di ra theo phuong ban kinh qua khe khéng khi thit
nhét J, gilta réto va stato, sau dd ré ra hai phia trén stato d& rdi
qua khe hd khéong khi thd hai 8, khép kin mach v& roto. Nhu vay
toan bd réto la mét cuc (cve N) va cing ti dd may phit mang
tén May phdat mét ede. Trén mit roto o6 dat cde thanh din hai
dau ndi chat véi hai vanh C|, C, (cing c¢d thé€ dung chinh than
roto thay cho cdac thanh din trém). Khi réto quay trong cic thanh
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dén-sé sinh ra s.d.d va déng dién duge ldy ra tit cde chéi ty ién
C, va C,. Vi dong dién rat 16n nén hé théng chdi rat cdng kénh,
do dd ton hao co va dién cing tang. D€ giai quyét khd khan dd,
ngiy nay ngudi ta thay chdi than bing kim loai lang (thuy ngan,
natri, hop kim natri-kali) 46 ddn déng dién lén ra ngoai. Bang
cach d6 cong suft may cd thé nang lén d&n hang nghin AW, -

38.4. MAY DIEN MOT CHIEU CONG SUAT BE

Cuang v6i sy phédt trifn ctia céc ng'énh ty dong hda, didu khién
xa va k¥ thuat may tinh, mét vdn d& ldn dat ra cho nganh mdy
dién ]a nghién edu va ché tao nhitng may dién cyc nhd, thudng la
nhiing chi ti&t khong thé thay thé duge trong cdc mach khang
ché& ty dong. Theo chdc nang cia ching trong cae linh vuc ndi
trén, cdc may dién cdc nhé duge chia thanh nhitng nhdm cd ban
sau day:

1) Dong co thiua hanh thay con goi 1A dong co chdp hanh);

2) May phdt do toc do;

3) May bign d4p xoay,

4) Hé théng tu dong bd (xenxin). _

Trong pham vi may dién mat chidu, ta sé d& cap so luge dén
hai nhdm dau: déng co thita hanh va méay phat do toec d6. (Cac
dong cd dién thiua hanh va may phdt do téc do dong dién xoay
chigu d#& duge nghign edu).

38.4.1. Péng co thira hanh dién mét chidgu .

Déng co thita hanh cd nhiém vu bién d8i tin higu dién (dién
ap didu khién) nhan duge thanh di chuyén co hoc clda truc tdc
dung l&én cdc bd phan didu khién hoac didu chinh khdc. Yéu ciu
chinh d6i véi loai déng co nay 1a tiac dong nhanh, chinh xdc, hon
th& n2 momen va tdc dé quay ciua né phai phuy thude vae dién
ap digu khién theo quan hé dudng thing.
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C4u tao cua déng cu thita hant“tlmqg ty nhu cia mét ddng co
dién kich thich déc lap. Dong co “firaa hanh cd th€ duge didu .
khi€n trén phan dng hodc trén cyc ti. Khi digu khién trén phan
ing, dién 4p kich thich dude dat thudng true trén day quén kich
thich va nhu vay déng co & trang théi chufin bj thita hanh. Néu
c6 tin hiéu didu khi€n U, dat lén day qudn phin dng lap tdc
déng c¢ hoat dong. Véi phuong phap didu khién nay M = £(U,)
va n = f(Ug) la nhing dudng thing. Khi diéu khién tir cuc tir,
day quéin phan dng duge dat thudng truc dudi dién ap U, va dién
dp didu khién U, duge dua vao day quén kich thich. Nhu vy
cong sudt didu khién sé nhé nhung quan hé n = f(U,,) khéng
con 1a dudng thing nita. Vi vay thudng ngudi ta ding cach digu
khi€n trén phan idng.

Doéng co thita hanh cd cfu tao théng thudng nhu trinh bay &
trén duge ch€ tao dé€n cong sudt 500 + 600 W.

Trong thdi gian gan day, nhd ché& tao duge nam cham vinh
ctu cd tir tinh eao, nguoi ta sin xudt nhiing déng co thira hanh
digu khién tit phan dng v8i cuc tit bdng nam cham vinh citu cé
cOng sufit tit 50 + 100 W, nhung loai nay con it duge diung vi
nam cham vinh cltu qud dat.

D& dong co thita hanh tdc doéng nhanh, ngudi ta ch& tac phian
ung 6 quan tinh nhod dudi dang roto réng hoac roto det hinh dia
c6 mach in. Loal dau thudng ché tao vdi cébng sudt 10 + 15 W
con loai sau 100+ 200 W,

38.4.2. May phat do téc dd

May phat dién mo6t chidu do téc dé la may phat ding d€ bién
d6i chuyén déng quay thanh tin hiéu dién (dién ap). Yéu cau d5i
vdi loai mdy nay 1a phai cé quan hé dudng thang U = f(n) va do
chinh xdc khoang 0,2 + 0,5%, d6i khi d&én 0,01%. May phét dién
ot chidu do tSc do thudng cd cong suii tu 10 dén 50 W. O may
cong sudt nhd, khi téc d6 n = 1000 vg/ph, dien ap U = 3 + 5 V;
con & may cdng sudt lon U 50 + 100 V.
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Hau hét cdc mdy phat do tde d6 deu cd cdu tao nhu may phat
thong thuéng kich thich déc 1ap hoac kich thich badng nam cham
vinh edu. Trong trudng hop cin gidm guan tinh cda phin quay
va su dip mach cta ti¥ théng va dién ap vi su ton tai cda rang
trén mat phan \ng, réto duge ché tao theo kidu phan dng rong.
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PHAN THU SAU

MAY DIEN XOAY CHIEU CO VANH GOP
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Dong co dign khong dong bg xoay chidu duge Ung dung it
rong rdi vi két cdu don gian, lam viéc bao dam, gia thanh ha,
nhung ¢ nhuge di€m 4 khéng ding duge nhing phugng phdp va
thiét bj don giin dé digu chinh téc d¢ trong pham vi rong va
bing phang, lai tiéu thy céng suidt phan khang 16n, 1am heé 58
cosp cua ludi dién thdp. Dong co dién mot chidu khic phuc duge
nhitng nhude di€m trén nhung lai ddi hoi phai cd ngudn mot
chidu nén pham vi st dung bi han ch& Do dd ngudi ta ché tao ra
loai miy didn xoay chidu cd vanh gdp ma chid yéu ding lam dong
ca dién. May phat dién xoay chigdu ed vanh gdp cling duge ché tac
song pham vi st dung it hon va thutng duge dung trong mét s¢
truiing hop dac biét nhu tao thn s6 hay gi¥ dién ap khong déi khi
tdc do thay d3i :

Nhuge di€m cia mdy dién xoay chigdu cd vanh gdp la két c8u
phde tap, gid thanh cao. Ngudi ta tinh ra ring mot may diéen
xoay chigu ba pha c¢d vanh gdp dat gdp 1,5 dén 2 1An m4y dién
mét chidu va gdp 4 dén 6 lan may dién khong dong bd cing cong
sudt; d6i chidu phidc tap va khd khan hon cac may dién mot
chigdu théng thuong; hiéu suft thip hon va lam viéc khong duge
chidc chan lam.

Do vay may dién xoay chizu ¢d vanh gdp thudng duge dng
dung trong mét s6 nganh chuyén mon dac biét, trong giao théng
van tai... Hién nay m6t 8 nude & chau Au nhu Diic, Thuy Si,
Céng hdoa Sée, v.v... ding nhidu mdy dién xoay chidu cd vanh gdp.
con 0 Nga, My va mdt s6 nudc khie thi loai may dién nay khing
phdt tri€n lAm.

Dudgi day sé nghién ciu mdt 86 may dién xoay chigu cd vanh
gop chinh.
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Chuong 39

DONG CO DIEN BA PHA
CO VANH GOP

39.1. DAI CUONG

Trong truyén déng dién bang ddng co xoay chiBu cd hai vin d&
dat ra can duoc gidi quyét 1a: lam sao digu chinh téc do quay
trong pham vi rong, bing phang, kinh t€ va chic chin dbng thai
lai nang cao dugc hé s6 coseg cua ludi dién.

Dé giai quyét nhiing vdn d8 trén, thuc t& co nhidu phucng
hudng. Di déi vai vicée ché tao nhing déng co xoay chiéu cd dac
tinh t6t hon hay ding mat s§ thiét bj phu trong van hanh va s
dung ddéng co, ngudi ta ché tao ra nhitng may mdi dé la nhitng
dong cd dién xoay chidu ba pha cd vanh gdp nhu cdc d¢ s,
xoay chidu kich thich song song, kich thich nsi tiép, cac dong cg
bu pha va mdy bl pha.

O cdc mdy nay, bien phdp chinh d¢ giai quyét hai v&n d& tren
la dua thém s.d.d phu cd chigu xic dinh vao trong mach tha cip
ctua dong co khang déng ha. Bién phap nay cd ¥ nghia rdt quan
trong va dong thai cing lA nguyén tdc co badn vian hanh cde my
dién xoay chidu cd vanh gdp.

39.2. DUA THEM S.D.D PHU VAO MACH THY CAP
CUA MAY DIEN KHONG PONG BO

39.2.1. D@ diéu chinh t6c d& guay
BDoi vai dong co dién khdang dong bd thong thuong, ta da biét
dong dién thi cédp:
sk,
L (39-1)
Voryt 4 (sx;)”

250



ma trén thuc t& rz2 > (sxz)2 nén o6 thé cho riang:

sE2
I, = {(39-2)
T,

nghia 1a xem vecto dong dién I, tring pha véi s.d.d. chinh sE, =
E,, (hinh 39-1a).

Néu dua vao mach thi cdp mét s.d.d. phu E; nguge chidu vai
s.d.d. chinh sE, thi ngay & thoi diém dd do quédn tinh réto lén
nén toc d6 va hé sé trugt chua thay d8i kip do d6 dong dién thu
cdp:

= —= % (39-3)

sé giam xubéng. Ddng dién I, gidm lam mémen M = C L, cling

gidm. Giad thit mémen tai khong d8i, nhu vay déng cd sé bj ham

lam cho t6c d6 bat ddu gidm xudng va hé sd trugt tang lén. Qud

trinh cd ti€p tuc cho d&n khi dong dién réto va moémen dat dén

tri s6 ban dau véi hé s8 trugt mdi s; va tdc dé mdi, nghia la:
5B, - E; sk,

I = = (39-4)
T, rs
do d¢: 5 = s 1 (39-5)
E2
Nhu vay khi 0 0 b 0 B,
dua mdt s.d.d. phu _1_ Chd f I ]
E; nguge voi s.d.d. slfz ‘ :; SIE'E 5%E, | 5:?,
chinh sE, thi hé s6 il 56y l l : I Cz
trugt tang lén va tfi i ‘ : Eal t
tdc d6 quay cia l_ u'ff ;
déng co giam I, I 2
xudng. Do thi 2) by o

vecto lic d6 s&  yynpn geur. DRy chinh tée 68 quay oda déng cd
nhu & hinh 39-1b.  dign knéng dbng b bing cach dua sdd. phu E,
vdo math rita

Trudng hgp néu
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dua s.dd. phu E cung chidu vgi s.d.d. chinh sE, thi.cing phan
tich nhu trén ta 36 duge két luan nguge lai: hé sé trugt giam
xubéng va tdc 46 quay cia ddng ca tang lén:
E'f

EZ

D6 thi vécto vé 4 h.39-1c.

(39-6)

39.2.2. D& didu chinh cosp S

‘Néu dua s.dd. E; vao vudng gdc véi sd.d. sE, thi né sé cd téc
dung lam thay ddi goe ¢ gita U, va I,. do dd ¢d th€ digu chinh
dugc hé s8 cosp cla luéi. Vi du s.dd. E. dua vao vugt trude s.d.d.
sE, mat géc 90° thi s& lam cho gdc ¢ gidm xudng va cosy cla
ludi dién dugde ning cac (hinh 39-2).

o3

Esinot ¢,

Hinh 38-3. D3 thj vécts dua

Hinh 39-2. Didu chinh cosg sdd. phy E; vao r6to cia
bing cach dua sdd. phy vio déng cd khong dbng bd dé
mach réto digu chinh t8 d& va cosy

39.2.3. Truedng hep chung

Néu s.d.d. E; dua vao lam thanh mét gde véi B, (hinh 39-3)
thi ta c6 thé xem Bpnhu gdm hai thanh phan: thanh phan
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Ecosa tring pha v@i sE; sé ¢ tdac dung digu chi.nh téc do quay
cia dong co; thanh phin Esina vudng gdc vai sE; s& cd tdc dung
didu chinh cosyp cua luéi dién.

39.3. TAO S.D.D. CO TAN SO TRUOT NHO VANH GOP.

Nhu trén da ndi, mudn didu chinh téc d6 cta dong co hay
ning cao cosp cia ludi dién thi phai dua vao trong mach thyd cfip
mot s.d.d. cd chidu xac dinh. Nhung c&n cha y rdng s.d.d. phu
phai c6 cung tin s v6i s.d.d. chinh cia mach thd cdp, nghia la
phai cd tin s6 trugt f, = sf,. Mudn vay ta cd thé ding mét kifu
cd cdu tao tin nhu sau.

Phin quay cia co cdu gdm
" 161 thép, day quéin v& vanh
sup gibng hét nhu phin dng
cla may dién mét chidu thong
thudng. Day quén phan Wng
mét mat ndi voi ba vanh truogt
cd ba chéi than ty trén dg, dat
dién ap ba pha vao A \B,C, c6
tin sd f, mit khdc van dugc
néi v4i vanh gdp trén do cd ba
ch8i than cach nhau 120° néi
véi phia A,B,C, 14y dién ra Winh 39-4. C¢ ciu tao thn
ngodi. (Ph&n tinh chi lam
nhiém vu mach dén tit (hinh 39-4, § day khdong vé phin tinh).
Goi phia vanh trugt 1a so cdp, con phia vanh gdép 12 thi cdp cua
ca cu tao tan.

Néu phan quay ding yén, nghia la téc do n = 0, khi dat dién
&p ba pha vao so cp thi tit trudng sinh ra sé quay vai tdc do

60f,
dong bo n, =—p— so v&i phin quay efing nhu v6i ba chéi than

trén vanh gop hay v6i phan tinh. Gia tha tu trudng gquay theo
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chi2u kim ddng hd (hink 39-4). Khi dem quay rdto véi téc dé n
theo chidu quay tit trudng thi tir trudng quay sé cd téc do la
n; + n so v6i ba chdi than a,b,c, dat trén vanh gép. Trudng hap
réto quay nguoe lai thi téc do dd sé la n| - n. Do dd tan s8 cia
s.d.d. trén cdc chéi than a,b,c, ndi chung cd thé viét dudsi dang:
f=p It P MR g (39-7)
60 60 n;

Nnu vay.la véi co cdu trinh bay ¢ trén ta da tao duge sd.d lay
ra trén cdc chdi than véi thn s trugt f, = sf). Dd 14 nguyén Iy
tao s.d.d. phu ¢6 cung tin sé trugt vdi s.d.d. chinh cia mach tha
cdp ctia dong co khong dong bd dung trong cdc may dién xoay
chidu c¢d vanh gdp.

39.4. PONG CO DIEN BA PHA KiCH THICH SONG SONG
(DONG CO SRAGHE-RICTE)

39.4.1. So lugc két cdu

So d6 nguyén ly nhu hinh 39-5.
. Phan tinh gidng may khong
ddng bd théng thudng nhung day
quédn ba pha 2 ¢¢ cdc dau day
ndi vGi tung doi chéi than a a,,
b, va ¢, t¥ lén vanh gép &
ph&n quay Cac chfi than duge
ndéi vai hai hé théng co khi riéng
biét d& cd thé€ hoge thay d6i vi
tri tudgng ¥ng gita ba chdi than
nay do6i vdi ba chdi than hia {(a,
be, vGi azbye,) hoac thay d8i vi
tri tuong dng gita titng d6i chéi
than v§i nhau (a, véi a.; b vdi
bz v vai c:z]. Minh 39-5. S¢ db nguyén ¥y cla
dang cd dién Sraghe-Ricte

Phin quay gom diy quédn ba
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pha I, mot ddu ndi Y con dau kia néi véi ba vanh trugt gidng
nhu diy quén roto cua dong co khéng dong bo roto day quén. Trong
ranh roto cdn dat ca ddy quén 3 ndi vdi vanh gdp gidng hét day
quin phan dng cia may dién mot chidu (dé don gidn trén hinh
39-5 day quidn 3 va vanh gdp duge vé thanh mot vdng nét dam).
Tom lai ed thé xem phin quay nhu la sy "két hgp" gilia roto cda
démg co day quén v6i phan dng cia may dién mot chidu. '

39.4.2, Nguyén ly lam viéc

Dong dién ba pha cho vac day quédn I § rdto (A4,B|C)) sinh ra
ti trudng quay. T trudng nay téc dung vdi dong dién cam ing
trong day qudn 2 sé sinh ra luc dién tit tdc dung lén day quén
nay, nhung vl diy qu&in 2 nim & trén phin tinh nén phan lyc sé
thé hién lén day qudn réto lam réto quay theo chidu ngude lai.
Nhu vay dong co lam viée ciing gi6ng nhu déng co khong ddng bd
thong thutng, chi khac 12 & day day quén roto ddng vai trd cla
day qudn "so cfip’, con di s qudn stato ddng vai tro cia day quin
"thi cAp" va chitu quay n nguge vdi chidu tif trudng quay n,.
8.d.d. cAm ing trong day quin 2 la E,, = sE, cd tn 36 f, = sf,.
Day qudn 3 vd8i nhitng tri 50 xdc dinh cla gdc md 28 giita ting
doi chai than mét ta,a,; bb, va cc,) sé cho s.d.d. phu E; tuong
Ung cling cd cung tan s6 trugt f, = sf, nhu ta da biét & trén.

39.4.3. Didu chinh t8c dd quay va cosy

cua dong co Sraghe-Ricte

1. Diéu chinh téc do quay

Khip =0 /

Néu didu chinh hé théng co khi dé€ tig d6i chéi than nhap lai
vdi nhau va triung véi truc ede pha diy quén phan tinh tuong
ung thi s.d.d. E; = 0 va day quin 2 coi nhu bi ngdn mach. Lic
dd dong co law viéc nhu mot déng eo khéng ddng ho thong
thudng quay véi tée d6 n nhung nguge vdi chidu quay cia it
trusng n, {hinh 39-6a).
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Rinh 39-8. Litu chinh t8c db déng co Sraghe-Ricte

Khifi = 0

Cho hai chdi than dich v& hai phia d6i véi truc 00, ta cd gdc
md +f (hinh 39-6b). Gia thi hai day qudn 2 va 3 cd chidu quén
nhu nhau thi nhitng s.d.d. cAm dng trong ching s& cung pha va

Hinh 98-7 Digu chinh cosy cia ddng ¢d Sraghe-Ricte
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di theo mach vong AXe,aA,s ta c6 hai s.d.d. E;; v4 E; ngugc
chidu nhau, trong dd E, 12 s.d.d. trong day quén 2 con E; 12
s.d.d. cta cdc phln ti cia day quin 3 gioi han gilta hai chdi than
a2, cin dua vao mach day quédn 2. Theo 1y thuyét trén, E,, va
E; ngugc chidu nhau ta cd trudng hgp didu chinh gidm tée d¢.
Tuy theo viéc digu chinh cd hai chdi than d€ géc mé f 16n hay bé
ma E; s& ¢d tri s6 16n hay bé va t6c do dOng cd digu chinh duge
nhidu hay it.

Khi cho hai chéi than dich nguge lai vdi trén ta ed gde -8
{hinh 39-6¢c). Lic nay di theo mach vong AXa,z A thi hai s.d.d.
E, va E;cung chi®u nhau, tuong dng ta ¢d trudng hgp didu
chioh tang tdc do {cd thé didu chinh n ldn hon n)).

2. Dieu chinh cose

Néu didu chinh truc cta co cdu chéi than d€ cho truc 00’
cla day quin 3 giwa tiing d6i chdi than léch vdi truc 00| cla
ddy quén 2 tuong dng mot goc a nao dd (hinh 39-7a) thi s.d.d.
E; s& léch vdi trudng hop hinh 39-6b ciing mét gdc o tuong dng
{hinh 39-7b). K&t qua cd thé cd dugc I, vugt trude E, va 86 c¢6
tac dung nang cao hé sd cosp cia lugi dién (hinh 39-7c¢). Can chd
¥ rdng trudng hop nay s.d.d. E; ngoai thanh phiin vuéng gde véi
s.d.d. E, cbn cd thanh phan trung pha v6i s.d.d. chinh E,; nén
nd cdn c6 tdc dung didu chinh tdc dé quay clia dong co (& day la
digu chinh gidm téc do).

Déng co dién ba pha kich thich song song ngoai viéc didu
chinh t6c d& quay tuong d6i t6t (pham vi cd thé 3:1} va nang cao
duge hé s6 cosp cua ludi dién, nd con cé dac tinh md méy tét vi
dua dugc E; vac trong mach thé cdp nén cd th€ gidm duge dong
dign lic md m4y. ‘

Nhuge di€m chinh cia doéng co nay 1a dién ap phai dat vao
phin quay qua vanh truot, do d6 chi ché tao duge véi loai dién
ap thép, thuong U, < 50C V. Mat khac do ch& tac phic tap, gid
thanh cao, d&i chiéu lai-khd khan nén chi y&u ngudi ta chi san
xufit v6i loai cong sudt khong 16n, thudng la ti vai chyc téi vai
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tram kiléoat (dac biét ed thé dén 500 2W). Dong cd ba pha kich
thich song song dugc dung nhidu trong cdc nganh céng nghiép
det, gidy, in, duong... :

39.5. PONG CU DIEN BA PHA KiCH THiCH NOI TIEP

So db nguyén 1y nhu hinh 39-8. Phan tinh gidéng doéng co
khoéng dong bo thong thudng, nhung day quén ba pha I ¢é ba
d3u ndi v8i ludi xoay chigu, cdn ba dau kia ndi v6i ba chéi than
@, b, ¢ ty 1én vanh gop & roto. Phan quay gidng phan dng may
dién mot chidu od day qudn phan wng ndi vai vanh gop. BE don
gian ta cd thé ding so dd diy quin hinh Y dang tri 2 d€ thay
th& cho day quidn phan ng néi véi hinh A (hinh 39-8). Dong
dién I, sinh ra s.t.d. F|, dong dién I, sinh ra s.t.d. F, va ndi
chung F; va F, léch nhau mét gdc @ nao d6 trong khong gian
(hinh 1.9.). St.d. t6ng F = F, + F, sinh ra tit thong quay ®_.
Ti théng & tidc dung véi dong dign I, trong rote tao nén
mbémen quay lam dong co quay. Trudng hop goc léch « = 0O hay

Hinh 39-8. Sd dB nguyén ly Hinh 39.9. Db thi std, cua
cla dfng cd dién ba pha dong cd dién ba pha kich
kich thich n&i tiép thich néi tiép
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a = 180" tdc cac vécto khéng gian s.t.d. F| va F, trung pha
nhau, nghia la luc ti€p tuy&n tao nén moémen guay bang khong,
do dé M = 0 va dong co ding yén (hinh 39-10).

Chigu quay ctia déng co phu thuéc vao chidu xé dich cdc chdi
than. Theo quy luat chung thi truc cta day quédn phin quay cd
khuynh huéng tring vdi truc day quan phan tinh va vi vay tu
thong xuyén qua day qu&n phiin quay sé lén nh&t. Do dd néu

Hinh 38.10. Vi tri cde ch8i than cua déng cd dién ba pha kich thich ndi tiép
lic xhéng tai (a) va lic ngdn mach (b)

dich chdi than nguge chigu quay cua tit théng thi réto sé quay
cing chidu vai tit théng; néu dich chéi than cung chi®du quay voi
tit thong thi roto sé quay ngugce lai véi chidu quay cda ti thong.
Bd cing la phudng phdp duge dung d8 thay d8i chidu quay cia
dong ca. Nhung cling cin nhé rang, khi réto quay nguge vai
tif trudng thi tén hao trong thép sé tang tudng dng vdi tin sé
f, = fiin; + n) vd s.d.d. bi&n ap trong phan ti bi chdi than ngan
mach cling tang theo tan s6 dd lam khod khan cho qua trinh d6i
chidu cta ddng dién. Chinh vi thé trén thuc t& cdc dong co ba
pha kich thich n&i tiép duge van hanh v&i chigu quay cling vdi
chidu guay cua tlit trudng.

Dae tinh co cla dbong cd nay cing tuong ty nhu dong co mot
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chi2u kich thich néi

ti€p. Vai nhitng gdc o M} o 1s0* 15001400
khdac nhau, ta duge mot 0 J . |
ho dac tinh co nhu hinh 25 135°—
39-11. N1/

O day dudng nét dit _2'9 /UJED ’@
la giégi han pham vi én ’ 3 V A
dinh (1) va khong én P /Z /,’ \I¥\
dinh /2) ca hg dudng %__7/__, 120
dac tinh eog. Thuong — qs’ 2 - 106° ]
déng co lam viéc trong B -aa-a'ls-rﬁ-a; TR TR TR TEY
pham vi gde a« = 130 + —

160°.

Déng co dién ba pha
kich thich néi ti€p duge
ditng nhigu trong truyén déng may bom, quat gid ly tdm, may
nén, thiét bi truc hang, mdy in,... va cd thé ché tao duge v4i cbng
sufit hang tram kilboat.

39.6. PONG CO DIEN BU PHA VA MAY BU PHA

Hinh 38.11. Cdc ddc tinh cd cla déng <o
dign ba pha kich thich n& tidp

Dé& nang cao hé s6 cosp clua ludi dién, co thé dung dong co
khong ddng bo cd cosp duge bi hay ding mét mdy bl cosp riéng
cho déng ca. Van d& & day van la dua mét s.d.d. phu E; vao trong
mach thd cdp cda dong co mét cach thich hop d€ cai thién cosp.
Pé giai quyét vdn d& dd, ngudi ta cing lgi dung tinh chat cua
phéan dng cia may dién mat chidu nhu dong co ba pha kich thich
song sang va kich thich néi ti€p d4 trinh bly ¢ trén. N&u may
nhd thi phan dng clla mdy dién gt chidu duge dat ngay vao
trong may chinh lam thanh mot mdy goi 1a déng co bu pha; néu
mAay 16n thi phin ¥ng cua may mo6t chitu lam thanh mat may
riéng goi & may bl pha.

39.6.1. Dong co dién bl pha

So db nguyén 1y nhu hinh 39-12. Phén tinh ¢6 day quédn ba

260



pha 2 nhu déng co khong dong ar
bé thong thudng, ba dau néi vai
ba ch8i than a, &, ¢ ty 1én vanh
gop va ¢ thé dbng thai thay ddi \( 2
vi tri duge; ba diu con lai néi
vdi bién trd ba pha BT dung dé
md may dong co dién. Phin
quay cd hai bd day: bd day ba
pha 1 n8i Y va ba dau néi vai ba
vanh trugt d& dua dién vio; bd
day phén \dng cla mdy dién mdt
chidu 3 ndi vai vanh gdp gidng B¢
mdy dién mét chidu. Day quén I Hinh 39-12. 56 d8 nguyén Iy
d phan quay lam nhiém vy day ddng co dign bu pha
guidn so cdp, day guidn 2 & phan

tinh lam nhiém vu ddy guén thu cap.

U f

Dat dién ap U, cd tan s6 f| viao day quén I, tl £rufbng quay
601, :
sinh ra quay véi téc d6 n| =~p— déi vai phiin quay. Do tdc dung

phén luc, phin quay sé quay ngudc lai v8i téc d6 1a n tuong tu
nhu déng co ba pha kich thich song song da nghién ciu. S.d.d.
cadm dng trong day qudn 2 1a E, va trong day quén 3 la BE. Ca
hai ¢d ciung tan s6 trugt 1a f, = sf|. N&u xé dich choi than nguge
chiéu quay tit truing mot géc ¢ nao dd thi E; sé vugt trude E,,
mét goc pha tuong Wng. K&t qua 12 nho cd thanh phan Egsina
vudng goc véi E, lam cho hé s6 cosp dude nang cao. Cing can
luu y rang & day thanh phan Ewcosa tring pha véi E, sé ¢ tac
dung lam thay ddi téc dé cia dong co. Trén thuc té thudong cac
déng co bt pha lam viéc véi géec o = 0 + 90° b&i vi luc dd tédc
- dung ba la tSt nhat.

39.6.2. May bu pha

Cau tao ctia nd don gian hon. Roto la phan dng cda may dién
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mot chiéu va dién
ducgc dua vaoc o
vanh gdp qua ba
chéi than dat cédch
ihau 120° Stato
chi 1a nhitng 14 thép
ghép lai dé lam
mach d&n tit ma

khong cd day quén
{(hinh 39-13a).
Ngay nay ngudi

ta cd thé ch& tao 4, ag.1a. May bo pha ©6 kich tU d phin quay
nhing may bl pha

v@i roto ranh kin sao cho ti thong khép kin luén trén cac ranh
dd ma khong can lam mach ti ¢ stato nita {(hinh 39-13b).

Méay bl pha B lam viée duge ndi mach vdi ddy quén réto caa
dong co khong dong bs P, lam thanh mét td lién hgp. Thudng
may bi pha dugc quay boi mét dong co khéng dong bd D, (hinh
38-14), song cd khi khong can D, ma ding ngay dong co b dé
quay cling dude.

VE >
Y.
[~ .
§0°
- L &
;| 0 2 b
o
.90
D’ @ | E |
O é:Sf; 'IZ ff ('.75( n’b)
Hinh 38.14. D4ng co dién khéng Hinh 39.15, Sdd. E, khi n, « n,,
- ddng bd cé may bl pha : va khi n, > ng
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Khi mdy bu pha ding yén, dong dién I, cd tAn s6 f, = sf &
day quén roéto clia dong co D; di vAo mdy bu pha tao nén tu
60f,
truong quay ®, quay v6i téc dd nj, = T 80 vdi ba chéi than
(trong do p, 1a s6 déi cuc ciia may b} va sinh ra trong may bu s.d.d.
E; = 4,44f2whkdqh¢h ' {39-8)
cham sau tit thong &, va dong dién I, mot gdc 90° (hinh 39-15).
Néu réto cia may bu duge quay theo chidu cla &, v6i téc do
ny < n;, thi tit thong &, van ti€p tuc quay véi téc dd n;, so voi
cac chél than, nhung s.d.d. cia may bu s& la:
E, = 4,44(f, - fh}whlkdqtbh (39-9)

Pb - Dy
trong d¢ f}, = TE0 la thn s6 tuong ung véi tde dd quay ny cia

may bi. Ta thdy s.d.d. E; gidm nhd hon
trude nhung van cham vdi dong dién I,
mot goe 90", Néu dua toe dd quay cia mdy
b dén ny, = n), thi f; = f, va E; = 0. Khi
tit théng vAn quay theo chidu dd nhung
tsc 46 n, > n thi s.d.d. E; d6i nguge
ddu va vugt trude I, mot gde 90° (hinh
39-15). Théng thuirng déng co khong
dong dong bd lam viéc v4i hé s6 trugt
s rdt nhé nén gdc y, gita E; va I, rat
bé, do do véi tée 4o n, > n, va s.d.d.

ibz,

E; du lén sé cd tdc dung sinh ra dong
dién I, vugt trude s.dd. E;.. Db thi vécto
ing vdi truting hdp nay duge bigu thi
trén hinh 39-16. 0 day 04 = E, la
véctg s.d.d. chinh ctia mach thd cdp cua
L dong co khéng dong bo, AB = E; va
Hinh 39'15_' B0 thi vecto Caavétto g.d.d. phu do may bu sinh ra,
ddng cd dién khdng dbng bd
¢6 may b pha kni n = o, OB = Ep + Bp = 3E,lasdd. téng

b
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trong mach thi cdp lac da cho s.d.d. phu vae. Lac do ¢, la gée
léch gitta cac vécto s.d.d. Y E, va dong dién I, Do I, vugt trude
E, nén I sé gan U nghia 14 goc ¢ gita U; va I, cang nhé va
cosp cang dugc nang cao. Chi ¥ ring thyc ra s.d.d. E; co thé
xem la gom hai thanh phan: thanh phan Egsine cd tde dung cai
thién hé s6 cosp ciia b néi cdp, con thanh phan Ecosa co tac
dung lam giam tdc dd quay cta dong co dién trong trudng hop
ds.

Hinh 39-17 vé dac tinh cosp = f(P,,} cla déng co lam viée
kil ed (dudng I) va khong cd (dudng 2) may bu. T dudng cong
1 ta thdy rang, khi tai vao khoang 30% tai dinh mdc thi dong co
dién cd mdy b, hé sd cosp duge cai thién rdt nhidu va bat dau
tu 60% tai dinh mdc trd di thi cosp = 1. Nhung khi tdi nhd hay
khong tai, cosp rdt thdp. Do cing 12 nhuge di€ém l6n cta mdy bii.

D& khée phuc nhuge

Y gl Feos? diém dd, nghia la vAn bu
08 7 - duge cosp lic dong dién I,
06 T ¥ f/ p nhd va tranh hién tugng bu
' // S ] R qua ldc I, gan dinh mue,
24 //ﬁ s, s L 55’{‘ thi may b thudng duge ché
02 yd ] 2 tac vdi maét mach ti bio
_—— 2. ! ¢ hoa rit cao. Trong trudng

g 02 94 05 08 t@ 12 14 hgp dd, khi doang dién nhd

thép cda may bu con chua

Hinh 39-17. Dic tinh cosy va s = f{P,.] bao héa, s.d.d. tang nhanh
cda déng cd dién khéng dong bd cé va

sé thda méan duge yéu cau
khdng cd may bo

thi nhdt; nguge lai khi
dong dién 14n, thép bao hoa
manh, s.d.d. tang cham hon dong dién 3é thda man duge yéu ciu
thd hai. Ngoai ra hién tudng baoc hoa cia may bl sé cd tic dung
cai thién diéu kién d8i chidu, vi sy bio hoa manh 26 laAm cho
dudng cong tu thong ngang bing hon va sé& lam gidm ti tadn o
khu vyc d8i chiéu.
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Céu hoi

1. Tai sao dua s.d.d. phy vac mach thd cap cia déng cd khong
domg bo lai digu chinh duge téc d6 quay va cose? Lam thé nao dé
dua dude s.d.d. phu vac? Néu thing qua may mdt chiéu quay déc
lap v&i mdy khong dong bo, od ihé dua s.d.d. phy vao theo yéu
ciu trén khong, tai sac?

2. Trink bay nguyén ly lam viéc va cdch van hanh cta cac loai
dong co ba pha kich thich song song, déng co ba pha kich thich
ndi tiép, dong cg bt pha va may bl pha. '
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Chuong 40

DONG CO DIEN
MOT PHA CO VANH GOP

Déng co dién xoay chiéu mat pha cd vanh gdp ndi chung két
cdu cing tuong tu nhu may dién mot chigu thong thudng, chi cd
khac la & day dién 4p dat vac 1a dién 4Ap mot pha. Déng co loai
nay duge dung nhigdu trong kéo tai bang dién, trong mot s may
mdc dung trong sinh hoat vA mdt vai nganh chuyén mén dac biét.
40.1. S.D.D. BIEN AP VA S.D.D. QUAY SINH RA TRONG

PHAN UNG CUA MAY DIEN MOT PHA CO VANH GOP DO
TU TRUONG DAP MACH

Khi dua dién dp xoay chidu mot pha vao phin dng cda may
dién xoay cui®u ¢d vanh gop ndi chung trong ching sé c¢d hai loai
s.d.d. cam ung:

1) 8d.d kifu nhu mb.a. goi la s.d.d. bién ap E,, vi su lién hé
gita cdc day quédn kich tir va day qudn phan dng qua tu trudng
xoay chiéu cling tugng tu nhu su lién hé gida cdc day gquén so
cidp va thd cdp cda m.ba;

2) S.dd do phan ing quay gay nén goi l1a s.d.d. quay Eq, bai
vi khi phan dng quay cac thanh din sé cat cac dudng sdc ti
trudng va gay nén sd.d. cdm ing gidng nhu trong méy dién mét
chigu thong thuong.

40.1.1. S.d.d. hién 4p Epe

Gia tha dat dign dp mot pha xoay chigu U, vao day qudn kich
tu K ¢ phan tinh cia may dién xoay chiéu, tir théng & do nd
sinh ra s€ dap mach vdi tin 86 f cua ludi dién.
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Trude hét ta gia thigt rang phan dng ding yén, nghia la tdc
d6 n = 0 thi hién tugng xay ra giong hét nhu trong m.b.a. ma &

day day qudn so cap la day qudn kich tif, con diy qudn thd cdp

la cudn day phan ung.

Trong cdc thanh dan cta diy qudn phin

tng & hai bén truc cia day quén kich tur sé cdm dng ra cac s.d.d.
khdc ddu nhau (hinh 40-1).

a)

) <)

Hinh 40-1. 8dd. £, do tJ trudng dép mach sinh ra trong
diy quin phan dng khi n = 0

Hinh 40-2. Sdd. E,, sith
ra trong day guin phin
ting khi dich chdi than
khdi dudng trung tinh

hinh hgc mét géc

N#&u chéi than A - B dat trén dudng
trung tinh hinh hoc thi vi méi nhanh day
qudn cd 36 phan tu bang nhau vdi cac
s.d.d. nguge ddu nén s.d.d. bién ap & hai
dau chdi than sé bang khéng, B, = 0
thinh 10-1a). Néu chéi than A - B dat
trén truc doc cha day quéin kich tir (e
chinh gita cyc tu) thi s.d.d. hién 4p ldy
ra s¢ g tri s6 cuec dai (hinh 40-1b), Tan
s8 clia s.d.d. bién 4p trén cac chdi than
bang tan sd f clia ti trudng dap mach,
nghia la cta dong dién kich tir tvong
iing. Cing tuong tu nhu trong m.b.a,, tri
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30 hicu dung cua s.d.d. bién ap la:

By, = 4-4‘”""qu P ‘40-1»
trong dd: w - 36 vdbng day cia mot mach nhanh day quan phan
ang;

kdq - hé 58 day quan,
Ve gdc pha thi s.d.d. E, cham sau tit thong ¢, £ 90 (hinh
40-1c.
Khi dich ch8i than A - B khoi dudng trung tinh hinh hoc mét
goe o nao dd (hinh 40-2j thi:
Epyen = Epysina {40-2)

40.1.2, S.d.d. quay Eq

Ta lai gia thi€t rang &, = const, néu cho phan dng quay
trong tit trudng do v&i téc 44 n thi s.d.d. E; hinh thanh 4 hai
didu chdi than chinh la s.d.d. ta d4 nghién ciiu trong may dién
mdt chidu, song chu ¥y rhng khi d6 sd.d. cAm ng trong cdac phan
pn
60 nhung
s.d.d. quay Eq lay duge § chdi than la s.d.d. mot chiéu tin s6 £ = 0,
chi phy thuéc vao tdc df quay n va ti thong ¢ nhu ta da biét &
ph&n thd nhat, tap [

tid diay quédn phan dng la xcay chidu vdi tdn sd fq =

pN ‘
ELI = —'G—Oa n‘bm |‘40- 3)

S.d.d. nay c6 tri 50 cue dai khi chéi than dat trén dutng trung
tinh hinh boc va bang khéng khi chéi than dat chinh gitta cuc tir.
Trudng hap chdi than dat léch mdt gdc @ nao dd so vdi dudng
trung tinh hinh hoe thi:

Ega; = Eqcosa (40-4)

Bay gio cha tiz thong ddp mach vai tin s6 f, phan ding van
gquay voi téc dd n, ta nhan thay trong trudng hop nay s.d.d. cam
Ung ra trong méi phin ti day quidn vidn ton tai hai loai: sd.d.
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n
quay cd tan 36 fq =g—0 va s.d.d. bién

dp cd tan 36 f, = {. nhung trén
Uv ¢ . chéi than A - B, s.d.d. quay E, va

5‘{,,) é sdd. bién dap E, da mang tinh chdt

™  khdc hdn. N&u chéi than dat a

! dudng trung tinh hinh hoc (hinh

‘._ (-n:r)i 40-3a) thi E = 0, chi con s.dd. E, ma
&g & 4 mbdt tdc dd xac dinh thi E‘;I =d .

@) b Tut thong & dap mach véi tan s6 £

thi Eq cing dap mach véi thn s6 f.
Téc d6 n thay d8i chi lam thay déi
tri sd va chiéu cia Eq chi khong
anh hudng gi d&n tin s6 clda nd ca.
N&u phian dng quay theo chidu (+n},
sdd. Eq sé ngugc pha voi @ (hinh 40-3).

Trudng hop chdi than A - B dich khdi dudng trung tinh hinh
hoe mot gée « thi ta 18y ra duge mdt s.d.d. t6ng gom ca hai loai
va ¢d cing mot thn sé f:

E,p = V Esin‘a + Ejcos’a. (40-5)

Tdm lai dudi tdac dung cia dién 4p xoay chidu mot pha & diu
chdi than phin ing ta duge s.d.d. tdng gbm hai loai E,, va Eq.
S.d.d. téng bi&n thién vdi tAn sé f cta ngudn kich thich, con tdc
dd quay va vi tri ctia chéi than chi ¢6 tdc dung lam thay déi tri
88 va chigu clia sd.d. chi khong dnh hudng gi d&n tin s6 ciia ng.

40.2. PONG CO NOI TIEP MOT PHA

Hinh 40-3. Sd.d quay E, sinh
ra trong ddy quan phin Ung
do W wudng dép mach.

40.2.1. So lwgc cdu tao va nguyén ly lam viéc

Ndi chung cdu tao cla dong cg ndi ti€p mét pha khong khdc
v6i may dién mot chigu kich thich néi ti€p thong thudng la médy.
Ddng chia ¥ la 0 day cuc tit duge ghép bang nhing 14 thép ky
thuat dién dé giam tén hao dong xody va t6n hao tif tré va v&
hinh déng thi ¢ th€ lam ki€u cyc 13i (d6i véi may nhd) hay cue
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an (461 vai may lon). Trén cue tit cing
c6 day quan kich tit K. day qudn bu B
va cing ¢d cyc iU phu vdi diy quin F
d€ cai thién d6i chidu nhu may dién
mot chigu thong thuong. Sa da ndi day
cia dong co mot pha kich thich néi
tiép nhu dugc trinh bay & hinh 40-4.

Hinh 40-4. 5¢ dB nguyén Iy
cia ddng ¢co dign ndi 4ép
vao dong cd, tit théng & eta cudn kich mét pha

thich néi tigp tac dung lén dong dién I
chay trong phin @ng tao nén momen quay lam ding cd quay. Vi
phaAn dng mic ndi tiép voi cudn kich thich nén ¢ va I cing dédu

Khi dat dién 4p xoay chi®u mot pha

{(bd qua gdc léch pha gay nén do tn hao sat) do Jdd momen ludn
ludn duong va déng co ludn duge quay theo mot chidu.

40.2.2. Mdmen cua dong co

Gia thi xem rang dong dién trong mot mach nhanh i, va ti
thong kich ti © déu bién ddi hinh sin theo th&i gian, nghia la tri
sf tuc thoi
iy = Iysinwt (40-6)

¢ = @ sinfwt - y) (40-7

trong dd y 1a gdc léch pha gida iy va & do t6n hao sat tir va

H

tham s6 céa phan t¥ bi ngdn mach quyél dinh. Do d6 tri s6 tiic
thdi cda moémen cing gidng nhu & may dién mﬁ%& chiéu:

PN, pN . e e
M, =———;- i, P =—T— [P sinwtsinfuwt - y) (40-8)
vA mdémen trung binh:
1= 17T pN _
M=—fMdwt = — ] — [, @ sinwtsin(wt - pidwt
T o To &
pN pN_ @ .
= o Ly PrcoSY =T I 2m cosy {40-9)
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trong dd I, - tri s6 hiéu dung cda
dong dién trong mdt mach nhénh
song song cda day quian phin dng
cia dong co dién;
@ - bién d§ cua ti thong
kich ti,
" Thudng gde y nhd nén ndi
" chung mémen do ddng co sinh ra

Hinh 80-5. Dudng cong ddng dién,
van 16n. Dudng cong dong dién, ti 1 théng va mémen cua déng ca
théng va mémen theo thdi gian dign néi tidp mot pha
duge trinh bay trén hinh 40-5.

30-2-3. DB thi vécto

Gia thiét dong co quay vdéi tée do

n va cdc chdi than dugc dat trén

dudng trung tinh hinh hoc. Khi dat

7% dién ap U vao déng co ta cé dong
dién I chay vao trong may. Tu théng

chinh ¢ do f sinh ra chm sau mot

goc y. S.d.d. E; sinh ra bdi tl thong

iz, -7sx d6 sé ngugc pha véi @ vi rAng may
-[3r lam viéc 0 ch& d6 dong co dién,
nghia la Ep ngugce chigdu vdi 1. Con

s.d.d. bi&n ap trong trudng hgp nay

Hinh 20.8. DB thi véctd cua Dang khong vi chdi than dat trén
ding co dién ndi tidp mat pha. duding trung tinh hinh hoc. Ngoai ra
trong doéng co dién cdn cd: s.d.d.

tugng dng v6i toan bo tit thong kich tit cham sau 1 90° 1a -jIx,,
trong dd x, 12 dién khdng toadn phan ciia day quén kich tir; sd.d.
tuong ing vai tu thong]_tén clla day quin phin ng, diy quin b
va ddy quin cyc tit phy cing cham sau I 90° la -JIEX trong dé
>% la téng dién khdng tadn cua cdc day qudn trén; dién 4p roi
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ISr, trong d6 Sr la tdng cac dien trd cda dong co dién ké ca
dién trd tigp xic cha chdi than. Vay phuong trinh c4n bing s.d.d.
cia dong co dién duge vigt ja:
U=—E +lex+lr

B, "+ jix, + Sxi+ Ir. {40- 10)

DB thi vécto tuong dng vé & hinh40-6. O day ¢ la gde léch
gilta dién dp U va dong dién I. Théng thuong dong co lam viée
v3i hé sd cosp = 0,7 + 0,95 va tdc d6 cang 16n thi hé s8 cosp
cang cao.

40.2.4. Céc dac tinh lam viéc
Dac tinh 5 va cosp = (M)

khi U = var.
15 i1 \ T

Dac tinh co n = f(M) cing AN \\_ 1
tdohg tu nhu déng co dién N AN
mot chidu kich thich ndi tiép. E’:’- o \;—\l;\; 3 =--:;:-~~-——*~u-_'—’;u
Hinh 40-7 vé mét ho dac tinh *7 T AN N -_5_:"‘ oy
co vdi nhitng dién ap khdce , b, <3 | a0y
nhau. D& thi cho thay khi dién o 3 AN . L7 0y
dp cang gidm thi dac tinh co SN0l Y [
cang thidp. Chinh vi vay ma L% | g 1 60%

g P ’ g 45 10 I

khi mac vao dau dong cc mot
mb.a. cé dau phan 4p d€ didu  Hinh s0-7. Die tinh n = f(M) & cac
chinh dién dap thi cd thé didu trj 6 dién &p khéc nhau

chinh dugc téc d6 quay va ma

mdy dong co mobt cich dé& dang.

Pac tinh hidu sudt # = (M) va hé 35 cong sudt cosp = fIM)
duge v& trén hinh 40-8. Tir 46 thi ta cing thdy rdng khi diéa 4p
giam thi ca hiéu sufl va cose cia dong cg déu gidm.

D& ning cao hé s4 cosp dong co dién ta co thé giam téng sé
cdc dién khéng trong mach béng cicdh giam khe hd khong
khi gita roto va stato (d8i véi may nh¢ hon 100 2W thi khe hd o
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= 1,5 + 2,5 mm, cdbn déi vdi may l6n thid = 2 + 4 mm), ding
day qudn bu dé8 bu lai phdn dng phin dng hoac dung thn sé thdp
(vi du & Dic, Thuy si, Thuy Dién diing tin sé 16—5 Hz, & My
diung tan s3 25 Hz). Khi gidm tan s8 thi dong thoi cing lam ting
dugc hiéu suit cla déng co lén nita. Song ndi chung vi tén hao
sat va tén hao phu nén hiéu sudt cla loai déng co nay van thdp
hon déng co mot chidu kich thich néi tiép thong thuong.

s, i1
» S= ! ]
] - = == 1
N s P 10% -
oy, N Q:"‘f“--. 807 ]
R NN ~t 70%
P - d
s 3 i
4okl YN sa% Y 0%
.
L g
g : ) Min
a5 Lo 15

Hinh 40.8. Dac tinh 1 va cosp = f(M) & cac tri s8 dién ap khac nhau

Vin dé d3i chidu trong déng co loai nay tuong déi phdc tap vi
trong phan ti d8i chidu ngeai s.d.d. phan khiang nhu trong may
dién mot chiéu thong thudng con od s.d.d. bién 4p do tit thong
mot pha dap mach qua phan tid ddé. Két qua la s.d.d4. trong pban
td d&i chidu sé kha lon gay khd khan cho qua trinh d8i chigu.
Mat khdc cuc tu phu khong cd kha nang trit kha s.d.d. bién ap
nén mudn cai thién d8i chigu duge t6t han con phii dung mot vai
phuong phap khac nhu mic thém dién trd phu song song vai day
quén cuc tir phu. Song bién phdp nay cing chi triét tiéu duge
s.d.d. bién ap ¢ mdt téc d9 quay x4c dinh, con & nhilng téc dd
khdc thi digu nay khéng thyc hién duge. Vi vAy ndi chung viéc
ddi chidu trong may dién xoay chidu ¢d vanh gdp vin khd khan
hon so voi cac méy dién mot chigdu théng thudng.
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40.2.5. Ung dung

Doéng co dien ¢d vanh gdp mot pha duge dng dung chd yéu
trong viéc dién khi hda dudng sat biang dong dién mét pha.
Thudng duge ch& tao vai cong suit kha 1dn dat trén cdc dau may
xe dién lam viée trén cdc tuysn duong sat dign khi hda & mot s6
nudc nhu Phap, Duc, My, Nga, v.v... Cac dong co cong sudt nhé
hon 0,5 AW dugc diing rong rai trong c6ng nghiép hodc trong dai
sdng vdi yéu ciu tdc do cao (3000 + 30.000 vg/ph) va pham vi
digu chinh tdc d6 rong nhv mdy mai, may hut bui, mdy lau nha,
may khau v.v..

Ngay nay ngudi ta con ché tac ra loai c *3;(
dong ca dién Kich thich néi tiép van nang Hp'{[‘
cd thé chay dién xoay chigu hay mét

chigu. Khi dung dién mot chigu, vl khong
c¢6 dién Ap roi trén dién khang nén véi
ciung mét tri s§ dién ap thi tdc dé quay
dong cd sé lin hon. Do d6 d€ cho dac tinh Hinn 40-9. S8 d5 ngayén
co cla dong co khong thay ddi thi nguai ¥ ova do;ag cd dibn Kich
ta Jam cac dau di¢n dp xoay chitu va mét  in n tigp van ning
chizu khidc nhau (hinh 40-9). Trong 46

dhu dién dp xoay chidu dng vai 38 vong day kich tit nhd hon diu
dién 4p mdt chitu. Tu dién C Jung d8 giam nhiéu v6 tuyén dién.

40.3. DONG CO DIEN DAY

40.3.1. Ddng co dién ddy v&i hai diy quan phén tinh

Day quén kich tit K va day quin ba B néi tiép nhau va dat
dudi dién 4ap xoay chidu U_, chdi than dat trén dubng trung tinh
hinh hoe (hinh 40-10). '

Tu thoéng cha cudn kich tit ®y chi gay ra s.d.d. quay hai dau
- chdi than khi phin ing quay, do dd trude k&t khi phin ing ding
¥én nho tir théng d4p mach @ cla diy qudn bit nén hai dau chdi
than s& cam Ung ra s.d.d. bién ap E,, 1dn nhdt (hinh 40- 10b) va

—
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tao nén trong phan Ung dong dién [,. Dang dién I, tic dung véi -
tu thong ¢y tao nén moémen gquay lam dong co quay. Nhu vay ta
thdy nhu co mot su "diy" gilta tu trudng cha phan uing véi tu
trudng cia cuc tit ma tao nén mémen quay cho nan dong co
mang tén la dong cu dién ddy.

a)
£ =0 4?5 u Hinh 40-10. Dbng cd
ba dién diy vdi hai diy
quin & phin tinh
c)

Trudng hogp chdi than dat tring v6i truc cua day qudn kich tiu
thi s d d. bién ap E, = 0, dong dién I, = 0 va do d6 mdémen
quay bing khong (hinb 40- 10c).

Bidu thttc mdémen ndi chung eing c¢d dang quen thuoe: -

M = lezq’K cosil,, &) (40-11
hay thong thudng goc gitta T, va & = 0° nén:
M = C, Ly, (40-12)

trong dd C_ 1A hing s6 momen.

40.3.2. Doéng co dién ddy chi cé6 mét day quin
¢ phén tinh (Déng co Témxon)

Ciang tuong tu nhu loai trén nhung & phan tinh chi cd mot
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day qudn w vi m6t bd chéi than di chuyén duge ¢ phan dng véi
truc cta chdi than ed th& lam thanh mot géc o bdt ky vé6i truc
cia day quan phin tinh ¢hinh 40-11).

Truong hop nay ta cd thé xem nhu ¢d hai cudn day: cudn w,
= w sing dong vai trd cla day quén kich tit wy va cuén w, =
wecosa ddng vai trd cia day quén bu wy nhy trong trudng hgp
déng co dién ddy cd hai day qudn 0 phan tinh d3 xét & trén. Két
gqua la déng cg sé lam viéc tuang tu nhu déng co dd. Chigu quay
cua ddng co tuy thudc vao chidu chuyén dich caa chégi than déi

v truc cla cudn day w.
@ucasd

a) b

Hinh 40-11. Dong cd dién chi co mdt day quin phin tinh

Can chu ¥ ring lic e = 90" (hinh 40-12a}) thi tdng s.d.d.
trong mdi nhdnh cda day qudn phin dng bang khéng, do do dong
dién trong phan dng vA mémen do dong cd sinh ra cling bang
khong. Lic dé dong co dién dude coi nhu mét m.b.a. hd & mach
thi cdp. Vi tri cua chéi than ung vdi goc « = 90° dd goi 1a vi tri
khong tai. Mot vi tri khac caa chéi than la lic e« = 0° (hirh
40-12b). Lic nay s.d.d. & hai diu chdi than s& o6 tri s6 lan nhat.
Trong phan dng sé sinh ra dién [, tac thanh s.d.d ngugc véi
s.d.d. cia day qudn kich ti, do dé mémen sinh ra ciing bang
khéng. Dang eg dudc xem nhu m.b.a. ]Jam viéc & tinh trang ngén
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mach, vj tri cia chBi than tuong dng lic dd goi 12 vi tri ngan

mach.

P
A1
.

a’:?ﬂ”

=

&=
@ b

Hinh 40-12. Ddng cd dién diy vdi
vi tri chdi than khi khéng tai (a)
va khi ngén mach {b)

O nhitng goc o xdc dinh thi
dac tinh co va cdc dac tinh
lam viéc cing gan gibng nhu
dbdng co kich thich néi tigp da
trinh bay trén.

Viéc digdu chinh tdc 46 va
md mdy cda loai dong co nay
tuong d6i thuan lgi nhg viée
xé dich chdi than.

Déng coa Témxan thudng
duge ché tao vdi cdng sult
khoadng vai chuc kildoat va

duge ding nhigu trong linh vue kéo tai bang dién.

Céu hdi

1. Khi dua dién ap xoay chidu mdt pha vao dong co xoay chidu
mot pha ¢d vanh gop thi trong d¢ xuit hién nhitng s.d.d. loai

nao, tinh chit cda ching ra sao?

2. Trinh bay nguyén 1y lam viéc va cach van hanh cia cac loai

déng co ndi tiép mot pha va dong co dién ddy.
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