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LOI NO1 PAU

O nuée la nganh « Bién khi hoa xi nghiép» holic nganh “Truyén dong dién va tu
dong héa may sin xuit?» di dugc md & truong Pai hoc Bach khoa va médt sé trudng Pai
hoc ky thual. Mén hoc co s& ky thuat ciia chuy2n nganh nay 1a «Co sé truyén dong
dién tw dong®. Vigc bién soan mot gido trinh d¢ phuc vu nguoi hoc va lam tai lidu tham
khdo cho cin b6 gikng day da tré thanh yeéu chu cdp thiét.

Ngay nay, vé li thuyét ciing nhu thye tién, truyén dong di¢gn dang & trong gian
doan hoan thién véi rdt nhiéu loai he théng khdc nhau. Vi vy, dé cap’ mot cach diy dui
chc vin dé chu y&u cha néd trong mol gido trinh co s& Ja moét vide rit kho khian. O day
chting t6i chi néu mét sd he thong dic trung cho cic phuong huéng phat trieén clia nganh
truyén doéng di¢n va chd trong gioi thiéu phuong phiap khio sat chung.

‘Toan bd gido trinh duge chia thanh bén phin, mdi phin ¢6 nhidu chuong.

Phin tho nhit khdo sat cac dac tinh tinh va nhitng trang thai lim vi¢c xéc lap
cia truyén dong dién. Cac dic tinh tinh baco gém dic tinh cia dong co truyén déng v
dic tinh clia may sén xufit. Tdng hop cid hai loai dic tinh d6 ta xdc dinh dugc trang
thai lam viéc cGa heé. Chu y ring, muyc dich cla truyén dong la tao ra va didu khign cac
chuyen dong co hoe, nén trude khi nghién ciru hétruyén déng cin khdo sat phin co cla né,

Phan thu hai nghién ctru nhitng nguyen tic va bién phap dicu khién tdc do cia
truvén déng ditn. Bing céch phan tich phwong trinh ddc tinh co ta tim ra nhirng kha
nang lac déng d¢ diéu khién tdc do dong co nhu dit téc dé lam vige, duy tri tde dé dat,
tao tée do bo hodc digu khién ty Ié téc do gitra chc dong co trong mot hé. peé thue hién
digu d6, ta phdi dang nhing bién phap hodc phuwong tién dic biét, vi vy khi khio sat
ché dé lam vi¢e ciia hé cin xél két hop ddng co—méay—thi&t bj bién ddi va diéu chinh.
Cac digc linh duvoc rit ra trong phin ndy déu Ji dic tinh tinh,

Phan thir ba khdo sat cée dic linh dong cua hé, bao gébm nhing qué trinh qua do
co hoc, qué trinh qua d¢ di¢n co trong h¢ ty déng vong hé va cAc qua trinh dong trong
he vong kin. Phuong ph4p nghién cu cde h¢ hd la thanh lap va gidi h¢ théng phwong
trinh vi phan, con e kén 14 phuong phap gén- ding dung dic tinh tin. K&t qua nghién
otru cho ta nh@ng quan hé¢ theo th¢i gian cua céc dai lugng co va di¢n trong hé.

Phan thi tu trlnh bay cac phuong phap chon coéng sudt doéng co truyén déng cho
cac loai t3i khic nhau dua trén nguyén ly phat nhi¢t cha may di¢n. Phuwong phép tinh
toan duoc trinh bay chid yéu cho truygn déng ditn khoéng diéu chinh, nghia 1a véi gid
thiét he chl lam viéc & cdp téc d¢ dinh mic. D&i v&i truydn dong ditn diZu chinh thi
phéi xét them gidi di2u chinh va dic tinh tai

Toan b¢ gido trinh 14 mét khéi th6ng nhét va dugc {rinh bay theo trinh tu chit
ché. khi nghién cim n6, dot héi phai doc tir diu va khéng bd qua phin nao.



fuy unhidn. trong moi phio chiog tdéi x¢p nhing chuwong co bin lén dau va lrong
wdi chwong —cie Lict co ban Ién trae. Nhitng chuong va tiét sau cung dé cap dén cac
00i dung siu hon cia vin dé. Tay theo ycu clu cia nganh hoe, sé tiat trong mdi chuwong
va 86 chwong trong mdi phin ¢6 tht gidm bat.

Cac phin néu trén duge x&p thanh hai tip, Tap I gdm phin mot va phin hai,
trong d¢ che chwong I, IT va VI do ddng chi Pham Duy Nhi biérg soan, cic chwong III,
IV, V va VII do ddng chi Bui Dinh Tiéu bi¢n soan.

Cac tu licu trong giao trinh duge rul tir cac tat ligu tham khao néu & cudi sach
va ldy to kinh nghi¢m gidng day cha cin bd by moén dién khi héa xi nghiép trudng dai
hoec Bach khoa Ha Noi. Trong quéa trinh bién soan. ching téi nhan duoc su giup do rit
hidu qui cda tap tht bo madn né6i trén, chc dong chi trong tidu ban kigm tra kién thue
nghién ctu sinh nganh truyégn déng di¢n va nhiéu ban dong nghiép.

Tuy nhizn do kién thire va didu kién bién soan ¢6 han, quyén sich chdc chén con
nhidu thidu s6t. R4t mong su gdép ¥ cla ban doc.

Tac gia



MO DAU

Danh l¥r «truvén déng dién» dung dé chi ot nganh khoa hoe k¥ thuat
trong linh vuc co dién (nganh truyén déng dién) hodc médl qua trinh bién
d6i nang lwogn: i dang dié¢n thanh dang co hoic mot thidt by (h¢ truyén
Mong dién).

Hé trusén dong dién 1a 10 g v e ooy

J'lgp cﬁa\nhit‘.u l‘r.i,ét bi dién va co ' 5D :{Ej—%mz M
ding de bién do6i va diéu khign
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nang lugng tir dang dién sang dang j ! :
ca bao gb6m Irong so do khdi Loy oed l
(hinh 1). ok i
It i
Bién ning tirluéicong nghiép ‘ [, ]

¢O ldn va ap ¢é dinh dugc bd bién Lenh ddt

do6i BD bitn thanh dang (dién) cén Hinh {. So db kh6i cha h¢ truydn déong di¢n
thié¢t v&i nhirng thong s6 yéu ciu

dé cdp cho dong co D. Pong co bién dién ning thanh co ning, réi qua khau
truyén luc TBL ning lwong duge cdp cho bo phan lam viée cla may M. D&
dic¢u khién may Lheo yéu ciu cong nghé nsudi ta dung ho diéu khién PK Trong
truong hop téng quat hé truyén déng dién bao gém bod bién doi BD. dong co
D va by diéu khiéh DK. Ngav nay ching dug - nghién clvu va sin xudl tron
boé nhu mot thiét bi don vi duv nhit.

Pong co dién la phin 1k trung tam khéng [he thidu eha lruyén dong dién.
v . q oA . - ~ IS D A kN
N6 c6 the L dong co xoay chiéu hode mol chidu, chuyén dong quay hodce chuven
dong lhang, 1ién tuc hodc tirng bwde.

Chirc nang va cdu tao cda bod hién ddi phu thude vao loai ddng co va
véu ciu cong nghé clia may sdn xudt. N6 ¢6 thé [a t6 may phat hodce chinh lwu
dé bién di¢n xoay chiéu thanh mol chié¢u. bo bién tin d¢ hicn dién voay chiéu
tan 50 khong doi thanh dién xoay chidu ¢6 tan sé bién dd, bo phiat xung dé
bién dién xoay chiéu hinh sin'thanh dang xung v.v... Nhivag truong hap don
gidan co hé- khong dung bo biénddi nhu héiruyén dong khongdiéu chinh dung
dong co khong dong bo ¢6 ap va lan phu hop voi luoi

Bo di¢u khién DK nhan I¢nh dit ttr nguroi didu khién vd nhitng lin hién
lisn lac ciing nhu bio vé (rong hé, Long hop va gia ¢cong chung d& dicu khidn
dong nang lwong sao cho bd phan lam vi¢e chuyén dorg theo véu cau cong
nghé. Cau trac chia nd ¢é lién quan trge tiép véi mde dd tu dong Lida clia truyén



dong dién. No c6 the ril phuc tap bao gém mot loat khi cu d6ng cét va truyén
dat tin tire. cAm bién, khuéch dai v.v... Trudng hop don gidn n6 c6 thé chi 12
mét chu dao.

Ngoii ba bd phén néu trén, truvén dong dién con c6 lién quan tryc tiép
v@i cde phin chuyln dong trén may nhw ho (ruyén va bién lue, bd phén lam
vide eda may. Vi vay tuy cde ho phan nay khong ndm trong cdu tric ¢na lruyén
dong dién nhung bt budc phéi xél dén chang khi phan lich linh n3ing va céc
trang thai lam viéc cua hé. :

Véi so a6 khoi tdng quat (hinh 1), truyén dong dién co rét nhi€u loai.
Co thé phan loai chung bing nhiéu cach: ~

Dya vao loai dong co, chung duge chia thanh céc loai: truyén déng mot
chi¢u (dung dong co mdl chidu), truyén dong xoay chidu trong dé c6 truyén
dong déng bo (dung déng co ddng bo) va truyén dong khong déng bo (dung
dong co khong déng bd), truvén dong buode (ding dong co bude), va cac truyén
dong dac biét.

Dya vio moituwong quan gita ddong co va may, cac he lhong dugcchialam ba
loai: truyén dong nhém, don va nhiéu dong co. Truyén déng nhém la loai
dung mdl hé lruvén dong dicn dé dan déng cho mol rihdém may thong qua mot
truc c4i chung. Néu bo truvén déng dicu chii phue vy ridng cho mot may thi
duogc goi fa ruyén dong don, con néu moéi may ¢6 nhiéu hé truyén dong cung
phdihop gay chuyen dong thi 1d hop cic hé truyén dong do duoe goi 1a truyén
dong nhiéu déng co. Ngay nay phin l6n trudng hop ding truyén dong nhicu
ddng co. N ¢6 wu viét 1a lam don gian eflu trac may, dé (v dong hoéa, cac chi
tieu ndng lwong va ki thuat cao, dé b6 tri may dién vd phan bd cac khiun
iruyén dong, v.v...

Dua vao mwe d¢ tu dong hoéa truyén dong dién duge chia thanh truyén
dong khidng diéu chinh va truyén dong diéu chinh hofic truyén dong ban fu
dong va truyén dong lu dong. O truy¢én dong dién khong diéu chinh déng co
chi lam viéc & mdt cap e do dil. Khi déng co dién cd nhiéu cip tée do thi
hé dugce goi 12 truyén dong dien diéu chinh. Truyén dong ban tu dong ung
dung-nguyén lic didu khicn vong ho, con truyén dong tw dong thi tng dung
cde phuong phap dicu khién vong kin, Ngay nay phin lon cac hé khong diéu
chinh déu dung ddng co khong -dong bod. Truyén dong mot chidu thuong 1a

{ruyén déng diéu chinh va Ly dong. /

Ngudi ta con chia truyén dong thanh hé ddo chiéu (khi (ong co lam viée
duoc & ca hai chiéu quay) va truyén dong khong ddo chiéu (khi dong co chi
quay dugce mot chiéu).

Nganh truyén dong dién di phat tri¢n qua nhiéu giai doan va theo nhiéu
phuong huéng dé dal dwge mue dd hodn (hién nhw ncnv nav. Sau day la mot
s phuong hudng chi yéu.

Plivyng hwdng thir nhidt 1a hedn thidn ciu ‘rao dong co dién. Dong co
va hé truveén doug ddu tién do vién si han lam Noa plil minh vio nhirng
pam 1854 —15838. Do lid dong co mdl chicu don so. Sau dé i nhirng phat minh
vé trityén dong md! chieu cua Fromanan (Phip), Pachinoti (Y) va déng co

I
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xoay chifu khéng ddng bd cha Dolivo — Pobrovolxki (Nga). CA hai loai
dong co (in¢t chidu va xoay chidu) song song 16n tai va déu duwoc hodn thién
khong ngirng dé nang cao cdc tinh niang co dién. Ngay nay, bén canh nhirng
dong co loai kinh dién, nguoi la da nghién ciru va ¢hé lao nhveu loar ddnz co
m&i nhu dong co buie, dgng co ha Léc c6 slato vong cung, ddng co chuy@n
dong thing, ddng co van, v.v...

Phuong huwéng thie hai 1a hoan thién cfu tric co hoe ¢ua truyén ddéng.
Mudn clio cdu triic may Iré nén hop 1§ va don gidn thi dong co lruyén dong
phii dal cang gin bo phan lam viée cang (6t. Chinh do nhan xét d6 ma hinh
thuc truy&n déng don da ra doi d2 thay thé cho .truyén dong nhém va sau
dé thi truyén dong nhiéu dong co thay (hé cho truydn dong don.

Phuong huérng thtr ba ]a mé roéng pham vi rng dung cta truyén dong
dién. Ngay nay lruyén dong dién la phuong tién truyén déng gin nhu duy nhal
lrong ¢ong nghiép (khodng 90% irong toan bd cac hinh thie truyén dong cdng
nghi¢p), né ciing duge rng dung ngay cang nhiéu trong nganh giao thong dudng
sal, van (ai, néng nghiép, v.v...

bé mé rong pham vi ing dung truyén déng dién, nguoi ta dd phai déng
Lhoi mo rong gidi céng sual dong co dién, gidi t8c do lam viéc va nhiéu thong
s ‘hhac. Vi du, déng co di duoc ché tao voi gidi cong suidt tir ¢ vai trdm
oat dén hang chuc mégaoal, trong d6 co loai ha tdc (¢& chuc vong/phit) dén
cao toc va siéu cao téc (hang chuc van vong/phat).

Phuong huédng thir tu 1a (v dong héa hé thang. Mét trong nhirng wu di¢mn
cla truyén dong «ién 1a dé ty ddng héa, nén Lir nhirng hinh thie don gidn
ban ddu, hé truyén dong dién ngiay cang phire tap va Ird thanh nhirng hé ty
dong hoan chinh. Nho dé, chung ¢6 kha nang diéu khién chuyén dong cac may
theo nhitng yéu cdu cong nghé cao va nhitng quy luat phie tap. vi du 6n djnh
hoéa téc do lam viée,ddng bo hoa tée do chc truc khac nhau, chuyén déng theo
chuwong trinh, v.v... Phan 16n cac hé truyén dong dién cong nghiép hién nay 1a
hé tr dong hoa. (3’ mirc d¢ cao hon c¢6 thd néi truyén dong dién 14 co sé cta
viéc tr dong hoa tron bo cac diy chuyén san xuil.

Phuong huodng thir ndm la éng dung cac vat liéu ban dan. Ti khi van
ban dan diiu khién (Tiristo) ra doi dén nay cac thi¢t bi ban dan da duge Ung
dung nianh chong vao truyén dong dién va lamn phat trién IV thuyét ciing nhu
t we tién nginh « Truyén dong van». Tdt cd cac nuace tién tién déu md nganh
sin xuit « Thiét bi bién doi doog lyc». cht yéa la ché tao cac ho ngudn chinb
lru, nghich laeu va bién tin dung cho cde may san xuat. Chiing da thay thé cho
cac thict by bi&n doi dung van lon va nhirng bd bién d6i dung may dién trude
kir. Nho do chiang nhing truyén dong dién mot chieu duoc car thién vé ciu
triac va ting tinh kinh té, ma truyén dong khong déng b cling trd thanh loai
c6 kha ning diéu chinh rat t&t. Song song véi viée ban dan liéa manh, hé théing
d év khien troyén dong dién duge xay dung barg vit lidu ban dan ferit va vi
mach. Nho dé. do ben va dd tin cdy eia hé nuy cang can, chit luyng diéu -
khiéu cang n_ay cang 6L, con Kich thirde cing ngay cang giam.

Ngoai ra, ngudi ta con cha trong hoan thién cac phuong 'hap tinh toan
chinh xac truyén dong dign o aét déo cac khau phi tuycn, dau bol va khe ha.

~
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Viée linh loan d6 phai il ngudén (r bin chét vat 1y clia hé va {rng dung ly
thuvét didu khién ty dong dé tim nhirng phwong phap c¢6 khd niang tng dung
trong thue 1¢ k¥ thuat véi do chinh x4c da cao.

Theo nhitng phuwong hudng neu trén, ngudi la da ché tao dugc nhiéu
loai truyeén dong dién c6 chilt Juong (8t va dwa lai cho nén san xuét nhitng hiéu
qui kinh t€ cao. Y nghia cla truvén dong déi voinén kinh té qubce dan the hién
& nhidu mat: -

Truveén dong dién 14 hinh thie liew thu dién ning chd yéu lrong cac
nganh sin xuat. ¢ Lién Xo no chiém 629 tong s6 dién nang dugce san xuit ra
va ddc bi¢t n6 hdu nhuw ld nguén déng luc chinh dung cho cong nghiép. N6 14
,phuong Llien chit yéu dé gidi phéng sie lao dong. Thuc 18 mdi ¢dng nhan 1am
viée trong mot cachisanra mot cong khoang 1 kW. Ngay nay 6 cic nude tién tién
mic do lrang bi dién trong cdng nghidp trung binh khodng 4—5kW codng suat
ldp dat dong cocong nhin; nghia la moi cong nhan diéu khién mot cong sudt
truvén dong badng 1—5 kKW. Nhu vay moi cdong nhan trong mot ca ¢é (hé lam ra
mo! cong biang 28 —40kWh, nghia la lam vi¢e gdp 30— 10 ngudii. Néu do la may
phire tap thi ¥ nghia trén con lon hon nira.

Cac s6 liéu théng k& cho thiy niing sudl cda may G nam 1940 toi navy
hang niam déu ting cung nhip d6 voi mae trang bi ditn cha may, nghia la néu
tinh theo 9% thi s6 san pham do mot ¢ong nhin m ra trong mo! nim xdp xi
s@ kildout gio dien niang tinh cho mot diu nguwdi edng nhdan trong mot nim.
Vi vav ta ¢6 the noi rang muice do6 dién khi hoa ctia may chinh la thute do
ning suit cua may.

Gia thanh di¢n ning vé hon nhién loai ning hrgng khac nén cho phép
o .. . 2 x N . . . ’ ™ al 1A \ .
giim gia thavh san phamtrén cac mav dung truveén dong dién. Thuéng thudong
i ‘s - . - - (N oo . s | . o
l:enotleu lmao nang lwgng chicm khoang 3—8Y% tong s6 chi phi dung dé ché tao
ra sain pham.

Truyén dong dicn ¢6 wu diém tuyél déi vé kha niing tu dong hoa. Do
do hién nay cac may dung truyen dong dién phén lon la may Ly dong hodc
ban ty dong. Nhitng may nay khong nhiing ¢6 ning suit cao, thao tac dé va
nhe ma con dam bao chat luong gia cong rat 16t nhw chinh x4c, tron bong (may

- cat kim loai), déu dan (mdl gidy cua may lam gidv..). Dra vao wu diém nav
nguol la con ché tao duge nhitng may tu dong theo chuong trinh va cac d'fl;\-’
may tiw dong voi dav chuvén san xudl lién tuc.,

Ngoai ia truyén dong dién con ¢d wu diém veé Linh linh hoat trong viéc
phan phét nang luong, truyén dat néng leong theo huai chitu giita nguén va
(ai, dd lin cdy cao. v.v...

Trén day ciing la nhirng wu diém cia lruyén dong dién so véi cac hinh

thie truyén dong khac. DS la nhitag 1y do thue dﬁy viéc nghién ciru cac hé
thong truyén dong dién va bao daun cho nganh nay ¢é su phat trién manh mé.



PHAN THU* NHAT

DAC TINH TINH VA CAC TRANG THAI LAM VIEC
XAC LAP CUA TRUYEN DONG DIEN

CHUONCG |

PHU TAI VA PHAN CO CUA TRUYEN PONG PIEN TU DPONG

1-1. LUC CAN VA MOMEN CAN

Di¢u kién dé dam bao cho hé théng truyen ddng dién lam viéc Ia dong
co phai sinh ra mot luc hay mémen khic phuc dwge luc hay mémen do chc
bd phan lam viéc cia may san xudt sinh ra. Lyc hay momen 8y goi la lue cin
tinh F. va m6men can tinh M. (hodc luc, mdmen phu tai).

No6i chung ménmen hodc lye cdn bao gém 4 thanh phan chinh sau:

— Thanh phin hitu ich do e¢dng tiéu thu trén bd phdn lam viéc sinh ra
\i du trong may cil kim loai d6 la lwc cdt tac dung theo phuung chuyén dong
trong cac may nang do6 la trong luong hang hoa duge di chuyén.

— Thanh phin ma sat co khi (ima sat kho) do ton hao ma sat gitra cac
bo phin chuyén dgng sinh ra. Thanh phian nay thuong duogc coi la khong d6i
nghia la khong phu thude vao toe d6 chuyeén dong.

— Thanh phin ma sat dinh, do tén hao khi cac by phan lam viéc chuyén
déng trong ddu va khong kbi sinh ra. Thanh phin nay bién d6i theo (8¢ d6
viri nhirng ham (dng.

— M6t sG thanh phan khdc mhu lye edn phu do chuyén dong fheo
nhirng dwdng cong sinh ra v.v..

Nhu vay trong truong hop téng quat moémen cin M, va luc cin F. la
(dng cha cac momen va lwee thanh phan trén:

Me = My + M + My + M,
F. =F + I, + F, + F,
Pé xac dinh momen hofic lwe can tdng ta phai ciin cir vao nhitng dicu

kién liun viée cu 1hé cua hé. Trong mét s6 truéng hop nhirng thanh phin ma

0



st co thé déng var tro hfru tich. Vi du d6i v6i truydn d6ng cha may van—
chuydn khi di dong trén duong nim ngang thi toan bé luc can déu do ma sat
sinh ra.

Trong nhitng chuveén déng quay thi mémen ma st co khi thue t& Ly 1@
voi lrong luong cha vat v ban kinh c¢aa it dién gdi dd. Mémen ma sal véi
khong khi fa ham Lang Lheo Lae do. Momen cdn hitu fch riéng phin la mt hdm
sG nao dé clha 16¢ do va phu thude vao dang cia phu tai. Mémen nay s& duge
gioi thicu kv & Liet 1-2, 7

Trong nhine chuyén dong linh tién, vat ¢ trong lwong G chuvén dong
song song véi phuong di cho véi van 16c khong déi V thi luc cdn tépg c6 thé
xac dinh theo bi¢u thire chung: ‘

F. = GR, (1-1)

trong A6 R, 1a he 56 kéo. Voi mdi dang cha vat thé he s6 kéo R, la mot dai
lugng khong doi. Néu F, co don vi do 1a Niulon (N), lrong luong G clua vatl
la tan (T) thi so do cia R, 1a N T.

H¢ 86 keo R, la Long cia cdc h¢ s6 thanh phin. s8 lwgng clia cac hé sd
thanh phin tuong Gng véi s6 Iye cdn thanh phin cin phai klide phue. Déi voi
lre ma sat tren 20i true, lue citn khi vl chuvén dong trén duong thang thi hé
s0 thanh phan ky hi¢u L. Tri s0 cda né khong déi voi ma sat co khi; ling
theo 16 dd véi ma sul trong khong khi.

Dadi ¢oi lue can phu khi vat chuyén dong trén mat phing nghiéng so
véi mit phing nidm ngang mol goc o thi hé s6 thanh phin 1a do nghiéng f linh
theo phin nghin.

Doi voi lue can phu khi vat chuyén dong trén dudng cong thi hé sé thanh
phan ky hi¢u la 2 phy thudc vao ban kinh cta dudng cong.

Nhu vy lrong trudong hop Long quat ta cé:

R, =p+ h + 4 (1-2)

1-2. PIAN LOAI PHU TAI CUA TRUYEN DONG DIEN

Phu tii cta It thong truyén dong dién thuong duge bidu thi duéi dan
mémen can M,

Cé nhicu cich phin loai phu ti, trong phin nay sé trinh bay nhiing cach
phan loai chinh, théng dung.

1. Momen can phu thuoe chitu caa chuydn dong bao gom:

n) Monmencun phankhding — loai mdémen machic¢u cian6 ludn ludn chéng
lai chiéu cda chuven dora. Vi du momen ma sat momen trén truc cla cac may
bom ly tam, qual gia, mdmen phin lic dung khi dao cit vao chi tiél & cac may
cal kim Ioyi v,v.voiquy uGe chicuam ctue M bring voi chicu duong ctaltde do
the dae tnh eda Joar moamen nay ¢é dang bidu dién trén hinh 1-1, :

Lna ] o , M, khong
phu thode toe dd duong 1ty 1¢ bac nhat voi 16¢ do duoung 2.

b) Mcmen cdan [1é nang —loai momen ma chiéu cta no khéng phy thude
vao chiiu eda chuyén dong. : ‘
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Vi du. M6émen cén do tai trong sinh ra lrong cdc may ning ha hang, 10i
ciu truc, can truc v.v..

Trong nhirng co cﬁu nay c¢6 thé gip hai trudng hop:

— Kbhi nang tAi M, can trd lai chuyén dong.

— Khi ha thi M, hd trg cho chuyén dong.

blic tinh chaloui phy L4i nay c6 dang bieu dién trén hinh -2 . Trén hinh

ndy con ghi chd thém chiéu cha che dai lwong co hoc d® minh’ hoa cho hal
truong hop trén.

w 8

p " My / N /

(/a// /7‘0 ”{ 4 - A’?N M(g’m :fg\"ﬁf
0

| 10

Hinlt 1-1. Bac hinh cuit cae momen Hinh 1-2. Biac tinh cua ¢ac mO'rncn cin
phin khing thé ning khong phuthube 16c dd dudng
(1) vat¥v1¢ bae nhil véitse do duong (2).

H”) ‘ cw | o ” ’

@ ~

-
~X

Nong T P

Ho /97" ) M
& 2

2. Momen can phu thugc tri 86 cha téc d¢ bao gom:

Mémen can khdug phu thude 18c d6:

Momen can ty 1¢ bic nhit vai t6c do;

Momen can ty 1é bae hai vai toc do:

Moémen can ty 1é nghich vai tée do.

Day la cach phan loai theo didc tinh co cha may sidn xudt, s¢ phan tich
ki & phan sau.

Hai cach phan loai trén thudng sit dung dé khio sat cic trang thai lam

viée xac lap; dé xac dinh cae diéu kién »& trong tinh loan qua trinh qua do
caua h¢ thdng lruyén dong dién.

3. Ménmen can phu thuge vdo goc quay.

Trong L3t cd cdc may ¢cé co cdu (hanh gat tay quay. truc lkhuyu nhu cac
may bom pitidng, may nén khi, may dot rap, v.v... momen can phu thudc vao
vi tri cua thanh quay nghia la phu thu¢e vdo goc quay.

Trén hinh 1-3 bicu dién dac tinh phu thude gitta momen cian va gbe
quay M = (@) cta cac may bom p'l tong.

Trén hinh v& M, c6 (hé xem gin dang 12 tdng cla thanh phin mdémen

rung binh khong d6i My, va thanh phan moéinen bén d&i Mr plhu thude gée

i



quay a. Vi ham sd bi¢u didn dwong cong co th& phan tich thanh chudi
Fuarié¢ & dang 10ng quat cha cac dao dong diu hoa vgi tn so khac nhau
nén cho phép ta bidu dicén

M. bdi cong thie don gian "Z‘ }

g |
sau:

A /’f ”/ |

i 74 /s !

l

M |

|

= thLSiH(kOL + (l"k)

U {(1-H
o d N T
v da =w;k=1.2,3.n
: mit chu Ky -~
Vi khi thay 461 toc !
dq, toc' do 80c w ¢ ’n"-g S0 7 < (£)
sal khac nhd so vaoi t0c
40 xac 1ap w, nén c¢O I1he Hinh 1-3. Dac tinh phy t2icia ¢ac may bom pittong
viel .
= (w, -+~ At
N \
khi d6: Moo= YMyjsinkod 4+ @) 4 H(Aw, ) (1-4)
vi [(Aw. ) thudng ¢o gia tri rdt nhe nén ¢o th¢ bd qua va dugc
n
M. == Y Misingkwel 4-¢u) (1-5)

Vi vay lrong gio: Lhan Aw nho quan hié M, = f(e) va M, = f(l) ¢c6 cung chu kv
dao dong.

4. Momen can phy thugc vido hanh trinh.

O nhitng co ciu nang—van chuyén va nhirng loai xe tai chuyén dong
(rén mat phang nghiéng, momen can khong nhitng phu thude vao 18c A6 dich
chuyén ma con phu thude vao hanh trinh,
4 T _ nghia la phy thude vao quing dudong ma vat

dich chuyén duge.
Trong truonghopldng qual mémen can

. . R . P

loai nay duogc biéu dién boi phwong trinh:

M., = M, + ko (1-6)
o frong do: M,, — gia tri «ita mdmen can khi
- hanh trinh ¢ = 0:
7 k — hé s5 1§ .
Hinh 1-4. Dic tinh ctia ménmen Trwong hop k > 0 dic tinh ca no6 co

can phu thude vio hinh trinh dang nhu hinh 1-4.

Hai cach phéan loai (3) va (4) thuéng st dungdeé xdy dung d6 thi phu
tadi trong mot chu ky lam vi¢e cha nhimg fruyén dong véi mdmen can co iri
so thay doi theo goc quay hodce hanh trinh, lam co s& cho viée tinh toan
khao <at hé lruvin dong dién,

12
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S. Mémen can phy thuoc vao thot gian.

Trong thuc 1& d& tinh chon dong co truyén dong, khio sal qua (rinh
qua dd hoac tinh toan kidm nghiém cdng sufl dong co, ngudi la thuong sir
dung quin hé phy thudge gita momen can va thoi gian M, = f(i).

Phu (di loai nay thuong c6 cac dang sau:

@) Phu tdi dai han khong ddi, vi dy mémen can Irén truc chia cde may
bom, quat gi6 Iy 1am véi didu kién lam viéc khong ddi, cac miy xeo gidy v.v...

Diac linh ciia cac phu 14i loai nay ¢ dang biéu dién trén hinh 1-5.

by Phy tdi dai han bién dbi lign Iuc, logi nay cé gia tri mémen thay daéi
trong tirng khoang thdi gian xac dinh. Vi du phu lai clia cac may cit kim loai,
cac co cdu nang ha hang, Loi, cdu lruc, cin truc, cac thiét bi truyén tai (bang

chuyén. bing tdi) v.v... '
M,
M4 A #, 4 P ’”[,
1 4 "7 [;  —
/?;. ]
|
) n

1 i ] | ' |
| 1 f | ! ) 1
- [ 1 . ‘

|
[
LR IR AL AR s O

rs |

! ‘ Zek ]

Hinh 1-5. D3 thi phu taidai hao Hinh 1-6. D0 thi phu taidai han bién doi
khong d&i lign tuc.

Péc tinh cia cic phu tii loai nav co dang don gian biéu dién trén
hinh 1-6.

¢) Phulacdot bign, loai nay co tri s§ cia moémen lang lén dol ngot. Vi
dy phu lai cla cac may can, kéo, may cét kim loai, cac may rap ép.

Dédc tinh chia cac phu tai loai nav ¢6 dang biéu dién trén hinh 1-7.

A
% v
M /y[ma.r
(€4
a b
— | ¢
4 b
Hinh 1-7. DPdc tinh cua phu tal dot bién. Hinh 1-8. Bac tinh phu tdi ngiu han

lap lai.

d) Phu t&i ngdn hgnldp Igi, & loai nay tri s6 cia di chi xudt hién trong
thoi gian ngdn va & chc chu ky 1i€p theo cir 14p lai nhw vay. Vi du phu tiicla
cac co cdu nang ha hang, cdu truc. cdn truc, bang lan v.v...
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Dic tinh cuia cac phu (i loainay c6 dang bi¢u di¢n trén hinh 1-8, Thoi gian
ciia mdl chu ky ty gdom hai doan: thoi gian lam viée a va thoi gian nghi b.
e) Phy ldi ngdn hqn, & lcai nay tri s& clu tai chi xufit hién trong thoi

gian lam viéc t;, ngiin, con thoi gian nghi rdt dai.

e W

Vi du phu tai cda cde co c¢iu nang ha cac A f
. o * ‘ . . PR E‘Ic
canh cwra ddp nudc, cde co clu niang ha xa. ndi xa,
i€l xa trong cac may cat kim loai v.v... )
D#c tinh ctia pbu 14i loai nay c6 dang don |
gian biéu dién trén hinh 1-9. !
1-3. Phan co cua trunyen dong di¢n. i
Phin co khicua truyén dong di¢n ¢6 nhiém -ty !
'u chuyén co ning tir truc dong co dén ho phan ,
l‘ﬁ' } ¢ flnb,o rl_JM dong ? PR Hinh 1-9. Dac tinh phu i
m vigc cua may san xuat. ngén han.

Vé cdu triuc phan co khi cé nhiéu loai khéc |
nhau nhung ching déu c6 chung chite ning la (ruyén co ning

inl//// e |

coo lan

7
a ¢)
o

i G

)

DI
—+ -

4

r—t (Y '-'J"'-\

I
I
|
L
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Hinh f-iv. MoU val ev cfiu truvén Juc:
a) Hop bién tdes .

b) trdong toi:

¢) banh ring va khép ma sat KMS:

d) thanh truydn=-tay quey:

e) bang fruy?dn

14



Phin co clia truyén dong dién bao gomn:

_ a) Phin quay. ciia déng co (thudng goi la rotd hodic phan ung) [a ngubn
sinh ra co ning nhung ciing ¢6 khi lai 14 ho phan tidu thy co ning.

. by Cic co cdu truyen luc hodic bign téc, nho ¢ cdc co cdu nay ma tdc do
cua ddng co duge giam di hoiic ting lén, r8i truyén chuyén dong dén bd phan
lam vige clia miy san xuft hodc bién déi Lir dang chuyin dong ndy sang dang
chuyén dong khac (quay sang linh tién).

Cac co cdu Ilruvén lwc hoZc bién 16c co the la: hop bién toc cac bo
lruyén truc vit, cdec banh ring hay xich, céc ltang tréng, co cu thanh truyén
tay quay v.v...

Hinh 1-10 gi¢i thiéu mol s6 co ciu truyén lyc hoiic bién toe.

c) Bo phan lam viée cla mdy sdén zudl, ¢6 nhiém vu bién co nidng thanh
cong hitu ich, cling ¢6 trudng hop né lai 12 ngudn sinh co nang.

Viéc truyén lai co ning tir truc dong co dén cac bo phan lam viéc cua
may sin xudl c¢6 lién quan dén phin tdn thil nang lugng trong cic khaa co khi
noi trén. Ngnyén nhan sinh ra t8n that 12 do ma sal gitra cac phan quay voi )
true, gitra cac bo phan lrugt hodc liép xtc voi nhau, ma sat gitra cic phin quay
vOi khong khi v.v... Trong nhirng khau co khi c6 dian hodi con c6 thém tén
thdt phu do hién turong ma sat dinh trong cac phin té chiu bién dang. Vi vay
cOng sudt di Lo ngudn dén chd tiéu thu s& gidm dan. Nhur vay co niing tén thét
la mot phan trich ra tir ngudén nidng lugng iy.

Nhirng khiau co khi ¢6 thé lam sai léch chuyén dong do c6 cac ton thdt

k& trén hodc do ¢6 khe hd va sy dan hoi. Nhiéu trudng hop su sai léch dé
khong dang ké nén trén trong tinh toan co thé bd qua.

L3

D&i voi nhirng trudong hop phin co khf mic du phie lap nhwng néu cé
theé xem ching la cirng tuyét ddi, khong ¢6 khe hd, khong dan hoi thi déu co
thé thay thé tuong duong bang miu co hoe don khdi don gian nhu hinh 1-11

M&u do gdom mot val thé rdn quay quanh mét

truc v&i toc dd dong co wgcd moémen quan tinh quy jﬂfv ﬁd‘ f”{

ddi Jqa, chiu lac dung clla momen dong co My va | i

momen can linh da quy d6i vé truc dong co M.. [ T T ‘1%
Tuy nhién trong thuc 1€ mot s6 trudng hc}p hé ’ / / '

s dd cirng cla céc khdu co khi khong lén 1am, 46

dan hoi va bién dang cla céc khau twong doilen, [/inh 1-1/. Mdu co hoe don
chung c6 thé 1am cho d3c tinh chuyén ddng cta hé khﬁ'lri;g]‘:gdﬁfgug?égn ctia
théng truvén dong dién thay ddi di kha nhidu. - :

Vi du, & nhitng hé théng ma déng co duoc néi voéi nhirng binh xe da
16n qua nhirng phan L ¢6 do dan hoi 1on nhur: truc dai; diy cap dai dung
cho loi, dai ho#ic xich trong nhirng biang l4i ¢6 luc kéo 1on.

Tinh dan hoi 1on ciing ¢6 the xuit hién & nhirng h¢ thong ¢6 mach d¢ng
hoc dai mace di trong d6 khong chita mét phiin 1 dan hoi nao. Su bién dang
trén tung phin U tuy nhé nhung vi s0 phan t& rit lén nén ddi véi loan
may né 1rd nén dang k. |
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I'vong nhitng truong hop trén phan co khi cla h¢ khong thé thay thé
lvong dwong bing miu co hoc don khéi, ma phéi thay thé bing mau co hoc
da khoi.

Néu quy doi mémen va mémen quan tinh cha hé vé mot 16¢ dé nao do
(dong co hoic may sin xuét) thi trong phan 16n cac reong hop hé truyén dong
¢6 khau dan hdi phin co clia né ¢6 Lhé thay twong dwong boi mau co hoc da
khéi gdbm 3 khau: khau mot gdém rolo hodc phin ung cia dong co voi nhitng
phin t& ndi cing véi dong co nhu hop tde do, trong toi v.v... khau hai 1a khau
dan hdi khongquan tinh; khau ba la khau co cia may san xuit: nhu hinh 1-12a.
Trong dd Mg, momen dan hoi.

M # P N
] 7 }f'f 0%/ 93 ¢ £ Ahbsy don /67 ,zc-
/ v i 7 T 7, 1 %
/4 " 2
/(/5070‘ . V3 £,
719_0"/7}717 /d“a‘/f/ﬁo"/ My sén 20/ 5% 7%
a) Vi

Hinh 1-12. Miu co hoc da khéi cia h¢ chuy&n déng quay {(a): chuyén déng tinh
tién (b) c6 khau co khi dan hdi: va he ¢6 true mém dan hdi ()

D6i v&i hé chuyén dong tinh tién c¢6 khau co khi dan héi thi phan co
duge thay thé twong duwong nhu hinh 1-12b. Né chi khéc & hinh 1-12a la thay
momen quay vda mémen quan linh bing lwe va khdi quan tinh m da quy doi
vé van t6c dai v.

Vi hé eo true mém thi phanco duge thav thé tuong dwong nhw hinh [-12¢,

1-4. TINH TOAN QUY BO! CAC KHAU CO KHI CUA TRUYEN DONG DPIEN

Nhu di néu & trén phan co khi cta hé théng truyén déng dién bao gom
modl s6 khau va c¢6 thé gdm nhiéu phian t& chuyén dong vai nhirng tée do khac
nhau trong mot so d6 dong hoc phdace tap.

Trong phan nay ta chi xét nhitng bé ma phan co khi cia na chi chita
nhitng phin t& duoc xem la tuyét ddi cung, khong bién dang, khong c6 khe
hd khong khi, khéng c6 khau dan héi _

Vi du, mot co cau nang ha hang ¢6 so dé dong hoc nhu hinh 1-13.

Trong so d6 ddng hoc trén ta thidy: dong co, cac banh ring, tang quay
c6 chuyén dong quay véi cac tdc do khéic nhau, ¢c6 mdmen quan tinh J khac

nhau, ¢6 mdémen quay khac nhau. Tai trong G ¢6 chuyén déng tinh tién vai
van tdc dai v, khéi quan tinh m, lyc cdn F.

Cae momen va céc lwetdc dung vao hé théngc6 nhitng diém dit khac nhau.,
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Vi viy muon tinh chon duge cdng suit cha dong cou; viel phuong trinh
can bing lyc hay can bing mdmen cha toan hé; khio sit sy chuyén dong, cac
trang thai lam vi¢e clia hé chi trén phin co khi cla déng co thl ta phéi linh
quy dbi tdl cAd cac dai lwong co hoc nhu momen, luc, ménwh J,
khdi quan tinh m clia cic phin ti co kbi khic ¢ v truc déng co.

1)5
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Hinh [-13. So dd dong hoc clia co ciiu ndng h$ hang.
(1) dong co di¢n; (2) Hop téc do ; (3) tang quay ; (4) tAitronyg.

Nguvén tic clha tinh lodn quy doi la ddm bdo ndng lugng cla hé trube
va sau khi quy d6i khong thay d6i. Nang lugng d6 c¢6 thé biu thi du6idang
cO6ng sudt hoac dong nang.

1. Tinh quy dbi momen can v& truc dong co.

Trén hinh 1-13 gia thiél tang quay ¢6 moémen la M, toc do géc’ w. Hop
t6c do c6 hiéu sudt 1ty s6 (ruyén i, Dong co c6 L8e do goc wq.

Tinh quy ddi M, vé truc déng co. O day ta can ddm bioc cOng suat cu.i
tang quay khéng doi, nghia la:

M .og Z M, .wq
T
Vay: ,
W fe 1 wy
L‘VI‘C = }At. _ .
M e
Vi i =20 43 ¢o:
: o
1 1 - !
T ‘

trong 46 M. 13 momen can tinh cia tang quay da quy ddi vé lruc dong co.

2. Qfxy ddi lge can F. veé trye dong co.

Tren hinh 1-13 gia thiét tii trong G sinh ra lwe F. va van ‘téc chuyén
dong tinh t tign la v. Tinh quy doi I', v& truc dong co.
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Truong bop ndy cin gil cong sut cla Lai trong khong thay ddi. Nghia la:
\ W ,

F, .
Y = M, .0y
n
vAy
M, =F.. 4. V_
m LT

Pitp = Yo ban kinh quy ddi [we phu (3i v& tryc dong co. Ta c6 mod-
Wy ' .
men cdn do lAi trong sinh ra quy d0i v& truc ddng co la:

M,=F..Lp (1-8)
m

3. Tinh quy ddi 14t cA momen qudn tinh J, khél quén tinh m v& trye
dong co. ‘

Tran hinh 1-13 gid thiél dong co ¢6 mdmen quan tinh J4, Hip 8¢ d0 cd
k banh rang, mdi banh ring ¢6 mdémen quan tinh la J;, J,, ..., Ju va quay véi
cic tée doé goc wy. »g,.., wy. Tang quay c6 mémen quan linh J,. t6c do goc Wes
Tai trong ¢6 khdi quan linh m, 18c do chuyén dong v.

Tinh quy d&i tdl cA cac dai luong co hoc rén va truc ddng to.
Trudng hop nay ciin dam bio ddng niang clia hé khong thay ddi nghla la:

0)2 k u)z' 'w? V2 ] w§
— m— = . —
2 2 T 2 2

T 86 rit ra:

k—- wy \* wm \° v \?
J=Jd+2Jn(“)+Jt(‘)+m( )
1

2 wq wq

Dat i, = L =2 cac ty s6 truyén (n =1, 2, ... k)

U.)n U.)l

va p =Y — ban kinh quy ddi khdi quén tinh m vé& truc d@ng co ta co:
wg :

k
: 1 1
J=Jd+%Jn.—2+Jt—§—+mp9 (1-9)
1 lt

Trong thie té tinh toan mol chch gan dung ngudi ta c6 the xem riing do c6
hop t6c do ma moinen quan linh.cﬁa dong co da lang lén & lin nghia la

1
J=6Js + J, - + mp* (1-10)
't
thudng 8 = 1,1 — 1.3.

Tron{,(l -10), J —mdmen quan tinh ding trj cha he lhdng ruydn ddng
dlen linh quy doi vé tryc dng co. Don vi do clia J la kgm?
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Thong thuong trong cat s6 tay k¥ thuit nguoi ta thudng cho momen
vO ling cua rolo dong co ky hiéu 14 GD? dugc do béng KGm® Trong lrudng
hgp d6 mdmen quan tinh J dugc tinh bing:

2
J_—_GD

(1-11)

Twr nhirng cdng thic tinh toAn quy doi trén la»thﬁy ring tdt ca cdc hé
truyén déng dién c6 cac gid thiél nhir dd néu ¢ diu ti&t 1-4 thi phln co cia

né déu co thé thay thé tuong duon,@, hing mau co hoe don kh&i nhu hinh 1-11
o tiét 1-3

1.5. PHUONG TRINH CHUYEN'DQNG CUA TRUYEN DONG DIEN

Khi nghién ctru cac trang thai chuyén doéng cia hé thdng truyén ddng
dién ngudi la thudng quan tAm dén cac yéu 1O sau:

~ Luc va mOmen giy ehuyén dong hodc cin tré lai chuyén dong: F, M.

— T6c 40 chuyén dong v,

— Thoi gian chuyén dong t.

Cac dai lrong niay lién quan voi nhau trong phuong trinh chuy®n ddng
ciia hé thdng lruyén dong dién, do 12 nhitng phuong trinh cin bing luc hodc
cin biing mOmen cda toan hé.

1. Phoong trinh chuy®n dong ciug nhirng h¢ khong c6 khe héo, khong
¢6 khau dan hoi '

Trong trudng hgp nay nhu da néu & trén, phin co cda hé duge thay
trong duong béna mau co hoc don khéi voi cde dai lugng co hoc da duec
tinh quy doi v& truc dong co. Dra vao:.mau co hoc nay ta v1et ‘dugc phuong
trinh can bing cong suft cha hé:

Py — Po= Py (1-12)
trong A6 : Py — cong sufit cha dong co sinh ra d& giy chuyén dong;
P, — cong suit ciia phu tai ma dong co phai khic phuc;
P4, — cong sudt dong dic trung cho sy thay ddi dong ning clia hé,
Hé quay voi tée do goc w thi dong nang cda né tich lay duwoc la:
. \ .

A=J2 .
; (1-13)

Trong truwong hgp tong quat J phu thude vao goc quay cua bo phin lam
viéc nghia la \ _/L},O [/fﬂ Cz,,,.,a ya
J = {(a)
thi cong sudl dong béng vi phin cia dong ning theo thoi gian ta ¢6:
dA ] dw w? dlJ

Pee = b S e )
T TN T T (1-16)
Thay (1-4) vao (1-12) ta c4:
Po—PooJu 2 &8 (115
‘ ¢ - dt 2 dt -19)



Chia hal v¢ cia (1-15) cho w ta cé

dn o dJ '
My =M. = ) —— 0 = 22 1-163
’ dJ * 2 dt “ | (
dx . da . . , .
Vi o _—_~~—d -nén dt = -——— phuong tiinh (1-16) ¢6 thé viét 1hanh:
L w _
2
My = A, g S 07 d] (1-17)
di 2 da
Trudng hop J = const la c6:
My — M, =J 4 (1-18)
dt

(1-17) va (1-18) 1a phuong {rinh chuyén déng clta hé thong (ruyén dong dién cé
chuyén dong quuy (phuong trinh cin bang momen).
Vé phéi cia chiig chinh la mémen ddng Mg, nghia 12 My — M. = My,.
Trong cic vhwong trinh Lrén: ~
P tinh biing Woal (W); M—(N.m): J=(kgm)’: w — (rad/s): a—(dd); t—(s).
Cac moémen duoc quy uéce ddu nhu sau: véi quy uéde ddu « — » khéng

phai la cha phuong lrinh thi
My. M. >0 Kkhi cung chiéu véi (8¢ dO w

My, M. <0 khi nguge chiéu véi tée dd .

T cac phuonyg trinh (1-17) hodc (1-18) ta cé; -

! — My; >0, nghia 14 dw/dt > 0, hé théng tdng t6c khi w > 0, hdm khi
o << 0.

2 — M., <0, nghia 1a dw/dl < 0, hé théng tiing t6c khi w << 0, him khi
» > 0.

3 — Msp = 0, My = M¢, nghia la dv/dt = 0 Irang thai lam viée xac lap
v o, = ccnst. D61 khi trong thuc t€ la gip hé théng truyén dong chuyén ddng
tinh tién, khi d6 cin viét phuong trinh chuyén dong duoi dang phuong trinb
can bing luc.

Tuong ty nhu trén cong suit dgng ctia hé la:

w2
P g () 119

Truéng hop tong qual m la ham s6 cla quing-duong -v4t dich chuyén duoce
L, nghia la m = {(L) cing ¢6 nghia 14 m = {(t) nén:

dv v¢ dm
Pgg = mv— + — — 1-2
e dt 2 ¢t : (1-20)
vi dL =\ nén di = dL. va (1-20) co Lhé viét thanh:
dt V .
dv v?  dm ‘
Pag = my + 1-21
" dt 2 dL (-2
Chia hai v& ¢na (1-21) cho v ta ¢6: |
dv v dm , '
Fog=m — 4 — 1-22
o at 2 aL | (1-22)



Phuong trinh chuydn do6ng clia hé 1a:

dv v¢ dm
Fsg —Fomm-——- — {1-23)
! a T AL
Khi m = consi ta cé:
FymF,=m % (1-24)
dl

Trong cic phwong trinh trén:

Fg — lwre gy chuy®n dong, !uec ¢la ddng co sinh ra (N);

F. — lwe can clua vat (N); '

m — khéi lugng cha vat (kg);

v — van tdc chuy&n ddng (m/s);

L~ quing dvong dich chuyén duge cla vit (m);

t — thoi gian dich chuyén (s):

Chc trang thai ldm viéc cha hé ly luan {vong tu nhu trén.

Cht ¥ ring, treng eace trudng hop lue do biang kG thi; khi linh d6i ein nhé
1 kG = 9,81N. ]

Tuong tur ta ¢c6: 1 kG.m = 9,81 N.m.
Dbdi voi chuyén dong quay néu cho tée dd quav n (v/ph) thi Linh A61:
2nn n
w = = .
60 9,55
V‘.

2. Phoong trinh chnysn dong ciaa nhorng h¢ ¢6 khau dan hdi. Ta xét
cho trudng hop hé truyén dong ma dong co duge nér vai ho phan lam viée
chia may sin xudl qua tryc dan hoi. Trong trudng hop niy plitn co cia he
duoc thay tuong duwong bing miu co hoc da khdi nhu hinh 1-12¢ & tiét 1-3.

Ly luian tuong vy nhu & cic phiin trén ta ¢é phuong trinh chuyén ddng
clia hé dudi dang Long quat:
dw
: dt
trong d6: k—hé s8 dd cirng:; B — hé s9 ma sal, trong lrudng hisp Irén xem

nhu Lhiong ¢6 ma sal nén B = 0.

M~-M =] + Bo + k J.m dt; (1-25)

Gia thiét M, = censt. Mémen dan hoi tac dung trén irue fruyén dong 1y
& véi goc xofn cha truc, Goc xoin nay lai 1y & voi tich phan theo thei gian
clia hicu s6 gitra t6c do ddng co w va loc do cla may sin xudl w. Khi Irue
doéng co va miy san xudt noi véi nhau qua mol true dan hdl, la ¢6 thé viél bé
phuong trinh sau:

B3i vaéi lrue dong co:

o
M =32k { et |
dt i ’
D&i voi true cla may san xudt: | (1.26)
~M,. =J. d?)c — k| (w=~wy)dl

>
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Trong (1-26) mémen cin M. va mémen cla lye dan héi the dung lén
true cha may siin xudt c6 ddu « — » vichiing nguoce chi¢u véi mémen cta ddng co.

ST dung ciach gidi gin ding hé phung trinh vi — tich phan' (1 -26) theo
phir g phip sar phin va swduas cie ky hidu toan

I”._n—d— va Ia:dt: T
di P
ta ¢O:
AM = JsP . Aw + l(“ (Aw — Awe) / .
P . (1.27)

— AM. = J.P. Aw, — %(Aw — Awy)

Bing cacn khr Aw, lrong hé (1-27) va bién dbi ta sé duge phuwong trinh
chuyén déng clia toan hé:

Aw.P(Jd 4+ J, + P2

J‘]’{‘I“ )+ AMC,:AM(I +P2'—Li) | (1-28)

Co thé biéu dién (1-28) du6i dang cac dai lwong tuong d6i tng voi cac
dai lugng co ban la cac thong sé dinh mirc cia déng co nhir: momen dinh
mire Myp, . toe dé dinh mircws,. Nghia la: '

AM® — AM . Aw® = Aw
) :\'Idm 0T
Phuong trinh (1-28) tro thanh:
Aw® . |>.de(1. + P;) +AM? = AM*(l + -1_). (1-29)
F 2
lrong do:
Jd + -]c L ~ e - » . A o - v 9.
kg = waem —hang s6 thai gianco hoe cua cac bd phan quay khi khoi dong.

g = \/k Jd + J —tdn s6 dao dong riéng cira hé gém hai khdi

.= \/T — lin s6 dao dong riéng cua may san xuét khi gitr rolo cia
. d .
dong co dung im.

(Giai phuong trinh (1-29) ta sé dwgc-quan hé Aw* = f(1) tng voigia s momen
AM* da cho.

. .
{ 1-6, KHA1 NJEM VE DAC TINH Co0.

1. Diah nghla va phan loai d3e tinh co. Quan hé gira téc dd gbéc v voi
momen sinh ra clta dong . cow = f(M) va cla miy sdn xuit w, = f(M,) goi 1A
dic tinh co cla dong co va clia miay san xudt., Pac tinh co ciing ¢6 Lhé biéu
dien duwdi dang ham nguoe M = q(v); M = (). -

Ham thuin v = (M) va w. = f(M) drge o duny thuin ticn khi cAn bidu
dién cic dde tinh coduoi dang 6 thi vi né dé danh gia duoc cic chit lrong
truh ctna hé théng. Cic him nguyce duge <& dung thuan tién (rong tinh toan
giaj tich.
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Dlic tinh co thuéng cé hat loai chinh: dic tinh co tinh va @ic tinh co
d9ng.

Quan he giita tdc 46 va mAmen cha déng co & moi trang 1hii [am vige
khbng xfic 1an goi 1a ddc tinh co q_@_z,ng N6 1A quy t'ch ctia nhirng diém (rong
m*‘it phing | M, m] trong théi gian cla qua trinh qua do. N6 con duye goi la
quy dao pha cha hé.

Dac tinh co tinh 14 quy tich cla nhi}ng diém {rong mat phing [M, w]
rng véi nhitng trang thai lam viée xéc lﬁp cua hé.

. Cac ddc tinh co tinh duge ding d& phdn lich qua trinh 1am viéc clha h¢
truy®n ddng & céc trang thai xac lap va xac diuh cdc diéu kién bo cla qué
trlnh qua dé.

Cac ddc tinh co dong cho biét cac ché d6 lam viéc ma may dién phai
trdi qua trong qua trinh qua do va nhirng chi tidu chat lugng (31 g cla hé.

Ngodi ddc tinh co, nguoi-ta cdn lhudng sir dung quan hé phu thude gitra
t8e A0 gov w vor déng dién trong mach ddng luwc (mach phan ng hay mach
rOto) cta dong co w = f(l) ¢oi la dic tinh co dién. Pde tinh co dién cho phép
ta dinh gia mire d¢ chiu téi cha dong co v& mil dong dién, Lir d6 xac dinh
duoc cac thdéng sd can thiét cia dong co v& mil phat néng. chuyén mach,
bdo vé v.v.

D&i v6i dong co, dic tinh co va dic tinh co dién tinh con duoc phan
thanh hai loai: dic tinh tw nhién va dic tinh nhan tao.

Dic tinh ty nhién la quan hé o = f(M) v w = f(I) v& duogc khi céc thong
s6 ctia ngudn dién cung cdp la dinh mic, so d6 ddu didy binh Lhudng, khdng
dung thém phian t& phu nao.

Déc tinh nhan tao 14 quan h¢ o = f(M) va w = (1) v& duoe khi thay dbi
rieng ré hodc dong thdi cic thong sb cda ngudn dién cung cép, cac thong sb
cia ddog co, lhay do6i cach d4u day hodc dung lhém céac phin (& phu.

2, Do ceng caa d4c tinh eo. DO ¢ing cla dic tinh co Dhidu thi miéc 36
thay «0i clia (8¢ dd khi mdmen thay doi Khi momen thay do6i (rong m6t pham
vi x.: djnh, néu L3¢ do thdy doi cang it thi dfc linh co cing c\rng.

Do chng chia dit tinh ¢o duge danh gia bdi hé so B:

dM
Bp= —
do

P& d& phan biét, d6i v6i dong co ta dung &y hi¢u B, con déi v6i may
sian xu#l dang ky hi¢u ..

Dic tinh co chta tirng loai déng co va ting loai miy sin xuit c6 do
etrng khic nhau:

— B3i vori do1g co ddng bo, ddc tinh co 1a dudng thine ndm ngang nhu
dudng | trén hinh [-H, B = o= dac linh co goi la cirig Luyét doi.

— D3i vai doag co mol chidu kich tir 462 lap, dac nh co 12 dudng
thd g rghiéag chu duong 2 Lrén hinh (.14, B khoug doi va am. UéL Linh nay
thudc logi cung.

F &



— DG voi déng co mdl chidu kich tir nbi ti€p, dic tinh co c6 dang cong
nhu duong (3) trén hinh 1-14. B bictn doi va am. Trong ving momen nhd dic
“tinh co thuoce leai mém, trong ving moémen lén dic tinh co thude loai cirng.

— Dai voi dong co khong dong bé,.ddc linh co ¢4 dang nhu dudng (4)
trén hinh 1-14, p bién d0i ca ve trj s6 vi ddu., Theo ddu clia g ngudi ta chia
dic tinh co thanh bai doan co ban: doan ab ¢H g &m goi 1i doan lam viée, va
doan bc 6 B dwong goi la doan khong lam viée.

(u?a

=2 {f O il

Hinh 1-14. Bic tinh co cda dong co

ddng bo (1): cia dong co moét chigu kich

tir doc lap (2); ctia dong co mot chidu

kich tr noi tiép (3); va cha dong co
khong ddng bo (4).

Hinh 1-15. X4c dinh d6 ctrng
cia dic tinh co bing dd thj

Trén d6 thi (M, w] do cltng duoc xac dinh theo tang clia goc léch giira
Llidp tuyén cla dic tinh co lai diém xét véi true tée do theo chidu duong nhu
hinh 1-15. Nghiala B = (g7,

3. He don vi twong d6i sir dung trong truyen dong dién.

D& thuin tién cho viée tinh toan thidt k&, hodc dinh gid so sanh cac
bé truyén dong nguoi ta thudng st duyng cac.dai fuong lwong ddi,
. Muén bi¢u dien qiét dai lrgng nao d6 dudi dang twong doita 1dy tri s6
cla no6 chia cho tri sd clia dai furgng co bin twong "ingda chon. Trong truyén

ddng dién cac dai lugng co bin duge chon la cac tlmn sO dinh mic cha \méw
dién va caa ngudn dién nhu: T )

Uims Lar. wa_m. Mim- @iam, Rape wam hodc o, v.v...
_ be ky hién ds;u lugng tuong déi ta diang ddu «s» ghi {rén ky hiéu cia
dat Iwong d6, cu the: '

Tri s8 teong d6i cua dién ap:

»
U® = lhojec U*Y = i— 1009 ;
idm Udm
ctia dong dién: 1% = ~——; mdmen M# = M : It thong ©* =
T ) e . %m
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: , R w ®
dign tré R* = —— ; 18¢c @0 w* == hodc w® =
. dm Wam Wy
Khi sir dung hé don vi twong d6i cin cha y miy didm sau :

) — B3i véi cac may mot chitu kich 4ir doe 1ap va kich tu hdn hop, l6c
d0 co bin la t6¢c 46 khong tai 1y ludng w.; d6i v6i cac may khong dong bO va
d?”g bO [6c A6 co bin la t6¢c dd ddng bd w,; ddi véi cdc may mot chiéu kich
tr néi lidp, t8c dd co ban 1A téc_do dinh muc clia né.

— Pai lugng co ban cha dién trd 1a dién trd dinh mitc Ry :
D3I véi cac may mot chidu

Usm
Ram = —ii—; ()

dm
Con ddi véi chc dong co khong dong béd réto quin ddy cin hitu:
- 2y . M ‘3 . o 2 A -2 Py

Dién tré dinh mac cha roto Ragm 14 dién {ro 0 mdt pha cua mach roéto
bao gom dién tré cha cudn diy roto & mot pha ry cdng voi dién tré phu Ry
mac ndi liép thém vao moi pha sao cho khi roto dirng yén, mach stalo dit vio
dién ap dinh mire, tin s6 dinh mic thi dong dién & mdi pha roto ¢ (ri s6
d!l’lh mirc 12dm'

Khi, mach réto d4u hinh sao thi tong tré dinh mirc & mdi pha la:

E2nm

_mm . Q) (1-30
V'3 Liam ) )

Z2dm =

trong do:

E.om — stre dién dong gitia hai vanh g6p cta roto khi roto ding yén con
stato c6 thong s6 dinh mirc nhr néu & trén (V) (thuong goi la
sitc dién dong ngin mach cida roto).

logm — dong dién dinh mirc & mdi pha cda rdto (A).

Vi & cac dong co khong ddng bd thuong dién khang dinh mirc & mdi
pha clia roto xam rdt nhé so voi tong trd dinh mic Zy,gm nén cd thé tinh
gn dung: '

"Raam = Zygm

Néu mach roto ddu tam giac (A) thi dién trd dinh mire 6 mdi pha cla

roto tinh quy d4di sang diu sao (7) la:
1
Roymy = 2— B?dmA (:-31)

&7 PAc TINH cO CUA MAY SAN XUAT

Thuwe 1& ¢6 nhitu loai may sdn xudt khac nhau, dic tinh co ciia ching
ciing co nhiéu dang khac nhau. Tuy vay dic tinh co cla cac may sin xuil
{huong gip diu-co thé bitu dién bang bidu thic (dng qual sau day

M, = Mo + (Moo — M.d)( e ) (1-32)
tfrf,@m
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trong do:
M. ~ momen cin 12 momen trén truc cda may sin xufdt &ng véi tdc 4o
w, ndo day ; ' «
M., — momnen c¢in ¢hia mav sin xuifl khi khong quay (w. = 0);
Megm — momen ¢ir dinh mie la moémen trén tryuc cha may sin xuft ong
VoI toe do goe dinh mitre wegy ;
R — nhitng s ty nhién dic trung cbho tirng dang dic tinh co cha may
$an xudl,
Sau diy ta xét dang dac tinh co cia mAy sdn xuidt ung véi cap gia trj
kh&c nhau cua x.

1. Ung véi x = 0, M, = const.

Déc tinh co ¢6 dang nhu dudpg 1 trén hinh 1-16, B, = 0. Cic co clu
ndng ha hang (161, ciu lruc, cin. truc, v.v...); cac bang chuyén; truyén ddng in
dao ctia cac may cit kim loai déu cé dic tinh co thudc loai nay.

2. Ung voi x =1 M.ty le bje
nhdt voi 16c do.

Dic tinh co c¢6 dang nhu duwong
2 trén hinh 1-16. p. khong dbi va
duong. Mémen cédn trén truc cia
may phal dién mét chiéu kich tir doc
lap khi lam viéc véi phu (ai thuin
tré; mdmen cin do ma sat truot
sinh ra, déu phuy thuéc téc d6 nhu
didc tinh nay.

3. ﬁ‘ng vei x = 2, M, ty le ba'e
hai ve¢i toc do.

) A - bac linh co ¢ dang dudng 3
A, Mt M trén hinhq l-lfi. B, bié{) do6i va duong.
) ’ ] Momen can sinh ra trén truc cac may
Hinh 1-16. Dang uac llF]h“ co cua mol bom ly tam, cic quat fgié v.v... ddu
s6 may san xudt: 1 : .

(D—r=0: D—z=1; (D-z =39 ¢6 ddc tinh co thudc loai nay.

) —x=—1. 4-.U‘ng voi x = —1, M, ty le
nghich vei toe d9.

Dic tinh co c6 dang nhu duong 4 trén hinh 1-16. 8, bién ddi va am.
Truyén déng chinh cla mdt s6é may cit kim loai nhu: may lién, phav, khoan.
moémen cdn do ma sal nhot sinh ra déu phu thudce 1ée do nhu dac tinh nay,

1-8. CAC TRANG THAI LAM VIEC XAC LAP cUA TRUYEN.DONG BIEN

1., Khai ni¢m veé trang thai lam vige xiéc lap.

I1é théng truyén ddng di¢n lam viée & trang thai x4c lap khi moémen cia
dong co can bdng voi mouwten c¢in, nghia la:

MdSZMd—MczU
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Trong trang thai lam viée x4c 14p t6c dd clia-G6np—co—khéng-thay ddi
va khong phu thude vao (hoi gian, nghia la —d&‘ﬂ = 0. Vi mdémen cia dbng co
t .

trong ché do tinh 14 mot ham cla 18c a6 nén su cAn bing My = M, chi co thé
10n tai khi moénen cdn cling Ia ham s5 cua 8¢ do hodc ¢é tri s6 khong d6i. N&u
nhur mémen can lai phu thude cac daj lugng khac nhu hanh trinh (géz quay)
thi cdc diéu kién trén s€ khong bao gidr dat dwoc, -liic d6 chi cé thE (8n tai
trang thai tua xac 13p. O trang thai nay gia tri tdc thoi cia momen va tdc dd
d&u bién ddi, con gi4 tri trung binh cia mémen ddng co va mdmen cin bing
nhau do dé gia trj lrung binh cfa tdc do khong d4oi.

Theo quy wuéde vE diu cha cac
momen trong phwong trinh chuy®n ddng
thi & truong hop momen ddng co cung w |
chiéu v6i téc dd con moémen cian nguoc wW A (w)
chidu voi téc do. cac dic tinh co cha ¢
ddng co va cua mayv sin xufit dwoc bidu Yo 7777777 Mytew)
dién tréh cing mot gée phian tu ctia mit '
phéng toa d6 [M. @] nhu hinh (-17.

1

|

l

i

- L) Y ‘

Giao diém A cua chung la diém :

lam viéc xéc ldp cua hé. b

o & 4 -
2 — Trang thai dong co va trang %A ﬁ‘fa) M

thai may phat. _ L

y g , ) Hinh 1-17. Xac dinh digm lam viéc
a) 7: (mgthazd_on‘g cu “‘_frang.thél xdc lap coa hé truyén déng didn

momen cua dong co cung chiéu vai tde bing db thi.

d0, nghia la M, w > 0. U trang thai nay

dién nang to ludi qua déng co sé& hién thanh co nang dua ra truc.

Néu biéu dién trén hé toa do [M, w] thi cdc diém lam viéc cia may dién
& trang thai dong co s& ném & goc phan tu thua I va tha 1IF nhu hinh 1-18.

T w
¥ €« Ey» [ “Pp oy
Trang thiat may phii Trang thai doéng co
M < 0 Mw >0
(M<T0: ©>0) (M>>0: ©>0)
-M v “F» M
111 “D Trang thii may phat
Trang thdi dong co . Mw < 0
Mw >0 . (M>07 o<]0)
(M <Z0; o<0)
. —{4)

Hinh 1-18. Bieu diép cic trang thai lam vige
clisa mdy dign (rén he toa do [M, w]

'~
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b) Pruany that muy phdt — trang thai momen ciia ddng co nguoc chidu
voi tde dd, nghia 1 M. w< 0, O trang thai niy may dién s¢ lam viée nhu mot
phanh him, Mémen hidm duoce sinh ra do qua teinh Lidn d6i nguoe ning luong
tr co ra dién. My dion Lun viée nhue mot mayv phéat. Do do6 lrang thii ndy
~duogc goi 1a teang thar my phat hode trang thai ham. Cae di w1 lam viéc clia
h¢ & trang thai nay uwim trong goe phin tu thir 11 hodc thir 1V trong h¢ toa d
[ M. w] nhu hinh 1-18.

1~9. ON DJNA TINH VA TIEU CHUAN ON DINH TINH

Nhw did néu (rén, & trang thai x4c lap My = Mc. Dac trung cho trang Lhai
nay la mémen vi Ule dd khdng ddi. Né ciing ¢ thesduge xem nhu la mot trang
thai can bing ctia hé thdéug truyén dong dién d6i véi toa dd w. Trang thaicén
bing d6 c¢6 Lhé bi pha vir do sy thay doi nhiing thong sd bén trong hodc bén
ngoai ctia ha théng nhir: dao dong cha dién ap ludi, bién lhién cna phy tai,
chuyén do6i cac mach dién v.v...

Sau khi trang thii can bing ¢l bi pha v& hé thing c¢6 thé xac lap dwoc
mot Lrang thii can binz man (6n dmh) hodc khong thé xic 1dp duge lrang lhéu
can bing nao (khong on dinh).

be tién khdo sat la chia qué trinh mit can bing thanh hai loaj:

Loai tht nhat ¢6 mre O dién bién nhanh nén bit budc phii xét dén
quan tinh dién tr va co hoc cla hé. DO 6n dinh tuong (ng véi'loai nay goila
dn dinh dong. _

Loai thir hai ¢6 mire d6 dién bién cham d&n miec ¢6 thé hd qua quan tinh
dién tir v co hoc, ngiia Ia chi cidn quan tim dén trang thdi ban ddu va lrang
thai cudi chia qua trinh. Do 6n dinh tuong tng véi loai nay goi 1a do dn dinh
tinh ctia hié thdng truyén dong dién. _

Pdi v&i hé thdng truvén dong

wk dién, tiéu chuin 6n dinh tinh cé Lhé
lgﬂ /7472- (w) phat bi¢u nhu sau:

fo s A «Di¢u kien cin va @0 d& mot
o a___ ~ “‘r—“mfiﬁ trang thai xac lipcua hé thing lruyén
Z0 ,"_.A/i | ‘3--\-‘:: W) dong dién 6n dinh’la gia s8 téc do,
7 //l/ ni : ~7 di_':c tru‘ng f)l]O hién lugng mdt can
o v bajng va nd-men ddng _xuﬁ't hi¢én khi
»id L Iﬂ%_'l?/” y dé phai ¢é didu nguoe nhau, nghia la:

4 f“'ﬂ/*'b;"ﬁ z M,
WD WD 5 S S A< (1-33)

Mre M | R ‘j
Hinh 1-19. Xac dinh (rang th4i+dn dinh 1inh De xél on dinh (inh cfa he
ciia hé thiny truyén dong dién dua vio dic théng truyén dong dien ta cd thé dua
ok &6 vao ddc tinh co chu dong co va dic

tink co cta phu tai nhu hinh 1-19.

Trén hinh, A 1d ditm lam viée xic lap. Vi & vung ladn cin diém xac
lap voi mdt gia 50 Aw nho ta 06 thé woi ddc Uah co cha déng vo va cha phu
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tdi la thing, nghia la thay cac dfc tinh co bing cac lcp tuyén cia ching
tai diem xéc 14p. Cde Li€p tuyén nay lao voi lrye o theo chidu dwong cde
goc ¢ va .
| VOi gia thidl trén ta co;
AMy = BAw
AM, = B.Aw ,
= M = AMy — AM, = (B — Bo)Aw (1-34)
Tir 1-31 tu rat ra:
' Mgg
Aw
R Trong irudng hop tdng quat Mgz, Aw cé thé duong holc am. Dé dé xét
on dinh tinh ta luon gid thiét Aw> 0. Vay tiéu chuin bn dinh tinh (1-33) chi
con lai la M., <0, nghia la néu ddm baio:
Belc AMg —AM, <0

B‘— Bc<0 =>B<B0
thi diém xac 13p cda hé¢ 1a 8n dinh tinh.

=B — B. | (1-35)

(1-36)

Theo tiéu chuin 6n dinh tinh (1-36) xét cho truyén d(}ng dung déng co
khong dong o vaoi nhitng tai khac nhau nhuw hinh 1-20, ta thiy lai cac didm
. ~ . ~ . PR ~ v a LY g
1, 2 va 3 h¢ thdng on dinh tinh, con tai diem 4 hé théng khong 6n dinl.

w M
% ‘Im“ Q-
! “"Mj
| yd
4 e -5
‘. i ALY
/|
S A S
x 7
(aq) ()

Hinh 1-2¢. Nhing vi du v& trang thai xdc 1ap On dinh va

khons On dinh cha truyén dong dung dong co khony ddng

os) khi momen cin khdng ddi (b) vi momen can Pu
thuoc tée d (a).

Cht y ring trong thyc té ngtr(')’l; ta chi cho hé thong lam viéce tai diém
1 va 3, vi o dicg 2 mac ¢d hé thong on dinh nhung do du trir 6n dinh kém,
L} . N A . n -
do truot lon (loe do thap), ton hao nhiéu.



CHUONG I

CAC DAC TINH VA CAC TRANG THAI LAM VIEC
CUA PONG CO DIEN

Chuong nay sé trinh bay cach thinh lap phuong trinh va dang cac diq
tinh co dién, dic linh co ciing nhu cac lrang thai lam viéc clia cac ddng co
dién sau: Pong co mdt chidu kich tir ddc lap; Doug co mét chidu kich tir ndi
tiép; Pong co mot chidu kich tr hén hgp; Dong co xoay chiéu khdéng dong bd
va ddéng co xoay chiéu dong bo.

z 1. cAc DAC TINH CUA PONG CO DIEN MOT CHIEU KICH TU POC LAP
(KiCH TU SONG SONG)

biic diém cta ddng co nay la dong dién kich tir ddc 1ap (khong phu thudc)
voi dong dién phian irng, nghia 14 tir théng cta ddng co khong phu thudc vao
phu 14i ma chi phu thudc vao dién 4p va dién lré caa mach Kich tir.

D¢ diAm bio diéu kién trén ta c6 thé ndi
1""" b= st “?  déng co lheo mol trong cac cach sau:

~- N¢éu ngudn dién mot chidu cé cong suit

vO cung lon va c6 dién ap khong doi thi mach

kich \tt ¢6 thé miac song song voi mach phin

ing nhu so do nguyén 1y hinh 2-1. Khi dé dong
co thuong duoc goi ia kich lir song song.

Hinh 9-1. So db noi day cia — Néu ngudén mot chidu co cong sudt
dong co kich tur song song. khong di lon hoac khi cén phai thay ddi dién

ap phan @ng, thay doi déug dién Kich tir thi
mach phidn wng vd mach kich to phii mac vao bai ngudén mét chidu doc [¥p
voi nhau nhu so @6 hinh 2-2. Khi do dong co thudong duge gei la kich tir
doc lap.

1. Thanh l§p cdc phwong trinh déec tinh.

Déi voi ca hai so d6 hinh 2-1 va 2-2ta c6 thé viét dugc phuong lrmh
cAn bdng dién 4p cia mach phan ung:

U=E + (Re+ Rp]1 (2-1)
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trong 46 U, — dién ap phan wng (V) (dién 4p cta luéi dién); E — sie dién ddng
phan ung (V): Ru = ru 4+ rop 4 1oy + 1o — dién trd tdng cha phiin (rng bao géom
di¢n tr& cudn day phin ang ry, dién trd cudn cyce L phu rer, dién tré cudn bu

rep va dién trd Li€p xuc chdi than ry (Q) Ry — dién lror phu mic thém vao mach
phian tng (Q).

Sirc dién déng cda phin ng
dugce xac dlnh theo biéu thire:
l\ \

E="— Qu= -2
23! N w = kQuw (V) (2-2)

trong dé p — s6 dd6i cwe tir chinh*
N —tdng s8 thanh din tac dung chia
cudn day phin wUng; a — s6 mach
nhanh song song cha cudn dav phin
ng: ® — 1 thong kich tir dudi mot

cuc (vébe : Wh); w—‘lc')c dd goéc (rad/s); + [{eﬁ m’f‘”‘ -
. N . . Hink 2-2. So db n6i day cha don
k= p23:a — hé sOcdu tao cuaddngco. e -k"ichotﬁ é@cyl;: g
Néu bidu dién sirc dién ddng theo téc A0 quay trong mot phat thi thay
2n n '
w = =
60 9,35
Nghia la .
E=k®n: (V) (2-3)
Véi k., = T hé s& sire dién dong caa dong co.
a .
R ra | ke = —< ~ 0,105k
r ng e 9, 5 1] . .

Thay (2-2) v&o (2-1) va bién ddi ta duogc:
Ul Rn' + Rr
W = - I
ko k®

(2-4a)

ho#c & dang tuong d0i: |
r‘ R. + Rl
wh _— l—’ - o f _[’ (2.11))
o+ o+ | |
Bidu thte (2-4) 1a phuong trinh d%c tinh co dién cua doéng co.
Mat khac momen dién tir My, clta d§ng co dugce xac dinh bidu thire:

My = BN o1 = ko1 - 2:5)
2na :
Ta (2-3) ta cO:
Ma:
=& 2-6
kd (2-6)
Thay (2-6) vao (2-4) ta dugc:
U. Re+ R | i
= - M .
® ko (k)? at, (2-7a)
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Hodc & dang tuwong doi:

u» R4 RY s 2-Th)
o T T T

u)':_—.:.

Néu bd qua cic 16n thit ma sal trong cac & tryc, ton lhﬁ‘t ty quat mf"t.;a
{dn that trong Lhép thi mémen co Mg, Lrén truc clla dong co bang mé“‘é’n.d‘-n
tr. B8 don gidn ta dung ky higdu Mye= Myo= M-.‘f.‘?_‘_\Ph”U”g trinh d&c tinh co
cua dong co la: -

™,

( ! Y _
e U, — Ry -+ Ry M (2-7¢)
kd (kd)?

Néu khong xét dén Anh hudng clia phén ung phﬁp ang ngang truc 19"‘2
gidm tur thong ® chia dong co tircTd Xem @ = const thi cdc quan 1‘\‘% (?'4)";"4
(2-7) 1a tuyén tinh, dang ca ching dwoc bitu dién trén hinh 2-3 va hinh =-
(duong nét lién). '

.fi)% N
|

P Ay,
BN N 7 npthar ding v
\"'-'?l,__ . . I ) o
!\,““ - o . L
! i \x
i N
{ o T
- \N
1% i-r J: - P «-;«-‘ "t i o
'fg?/]j’//,’?ci'/ may P ar 43 < M
(F) . (F) Myp M,

Hinh 2-3. Pac tinh co di¢n cis dong

Hinh 2-4. Pic tinh co clia déngd co
co mot chitu kich tr doc lap.

mol chiéu kich tir déc lap.
Trén binh 2-3 va 2-4, khi I = 0 hodec M = 0 déu c6:

U
\ — — -
YTk T (2-8)

duoc goi la tdc do khong tai I3 tudng cha dong co.
Khi w = 0 ta c6:

! I G I (2-9a)
= o = ipm -Ja
Re + Ry ,
va _
M=k® I, =M, (2-9b)

lome Mnm duge goi la ddng dién va momen ngin mach.

Cha y, nhirng k&l ludn trén c6 tinh chit gin dang, vi di bd qua 4nh
huong cia mét s6 yéu t6; nhitng yéu t6 nay lam cho dang cac dic tinh bi sai
khac di.

aj) Dang dic tinh co & trén chi 1a quan hé w = f(My,), cOn mémen co do
c6 cée tdn that nén: |

M.c == NI@:; :!: A}VE (2-10)
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trong do6 diu « — » tuong (rng voi chiéu quay duong, dau « + » luong ung voi
chiéu quay am. -

Vi vay quan hé o = f(Mco) c6 dang nhu dudng nét dAm trén hinb 2-5.
Trong tinh toan M., dugec
xac dinh theo cong suit trén truc. L\u

Pcor g a’é

CO — m——

)
O ché do @inh mac P.,
chinh 14 cdng suit dinh mrrec P,

m M
ghi trén bién may. ) v
Momen ‘dién- tur duqc Xa Y ,_

A
dinh theo dong dién phin ung ,
va tir thong nhw bidu thire (2-5). . (F) M o
b) Thyc 1€ néu khong dung 7

cac bién phap dic biét d& thir

phan ung phin rng thi khi dong Hinh 2-5, Quan hé w = f(Mg1) va w="f(Mco) f:ﬁa
dién phin ung ting, phin tng déng co mot chi“eB kich 11} d6c lap khi tinh
phin ing ngang trye sé ting lam dén cac tén hao.

tr thong gidm do dé tée do ting lén. Vi vay cacdic tinh ¢6 dang nhu dudng nét”
dirt trén hinh 2-3 va 2-4. & ving | < Igme M <<Mym phan Lrng phan &ng khong
dang ké va mach tir clia may dién dang bdo hoa nén didc tinh van cé dang thing.

Tri s6 I,, khong phu thude vao tir thong nén khong bi &nh hudng cta
phan ung phan rng, cdn M,, gidm do tir thong giam. Midt khac dudi tac dung
clia phin t(rng phin tng dong co bi khir tir nén dic tinh co c6 the c6 doan dd
cirng duong (doan ab trén hinh 2-4),

D& khir phdn tng phin rng trong cic miay dién mot chidu ngucn ta quén
theém cudon bu. Vi hiiu hé&t cac may dién mét chidu déu thiét k& co6 cudn bu
nén lir day vé sau ta xem cic dic tinh cha dong co la duong thing,

‘

2. Cac thong 86 4nh huwong dén cac die tinh. T cidc phuong trinh 2-4
va 2-7 ta thiy ring dang va vi trf clia cac dic tinh phu thudc vao cac thong .
s6 U, R, &.

a) Anh hudng ciia R. Gid thidt U, = Ugy, ® = Oy, va khong d6i, muon
thay d8i dién tré téng clia .mach phin ang R ta thay d6i R

- Trong trudng hop nay

W, = h = const
k¢dm
D6 cirng cia dac tinh co:
B = M _ _ (K®an) Var
dw Re+ R,
» Ry cang lon B cang nhé nghia 1a dic tinh co cang doc. Khi R, = 0 ta ¢o
dic tinh co tu nhién véi
(kodm)

Bln‘— h

2-11
R. (2-11)

¢6 gia tri 16n nhit.
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o he don vi luong doi la co:

'—...,_——
Bln"

Nhue vAy thay ddi dién trd phu

Ry ta duoc mdl ho ddic tinh nhan

(dic tinh bi¢n trd) c¢6 dang biéu dién

trén hinh 2-0.

Tu dd thi ta thdy ring Ry cang
lon thi momen va dong di¢n ngian mach

cang giam va tng voi mot phu lai
’ X, oA 4 A . -~ . -?
do t6éc d¢ dong co cung cang glam.

Do d6 ngudi ta thudng st d

R dé han (hé dong dién va diéu chinh 2

téc¢ dd cua dong co.

by Anh huéng ciia dign dp dat

L (2-11a)

2o

£ '

nao

ung

vdo

phlin trng dgng co. Gia Lhiél ® = ®an = gigh 2.6. Cde dic tinh bién try cia
= const; R = const, khi* thay doi dié¢n dong co mot chidu kich tw doc 1ap.

ap ta c6:

Woy =
Bo ckng cua cac dic tinh co:

B:

U Cco bon)

2 Q} J ML)

Hinh 2-7. C4c ddc linh cua dong co mot
chidu kich tu doc tap khi gam didh 4p
dit vao phan ung.

_ (l"“bdm)2

U = Var
k(bdm

= const

"Nhu vay khi thoy doi dién ap aat
vao phan ¥ng doéong co ta duge mdt ho
dac tinh nhan lao (ddc tinh bién 4p) song
song voi nhau, dang cia ching bidu dién
trén hinh 2-7.

Tt dS thi hinh 2-7 ta thdy ring khi
thay d6i dién ap U thi mdmen, dong dién
ngin mach va téc do cha ddéng co diu
thay doi. Do dé thong s6 nay ciing duoge
str dung dé diéu chinh 10c do va han ché
dong dién cta dong co.

¢) Anh hudng cia ti théng. Gia
thiét Uy=U,n=const, IR = consl, thay doi
® (thay doi dong kich tur 1) ta co:

By = Uam =-Var
kd,
3= L0y,
R

34



& dac tinh ¢o ditn:

Us

Lim= —Rl“— = const (khéng phy thudc @)

con ¢ dic linh co: »
NInm.x,:kq), I“m::Var

Do cdu trie chia mAy dicn nén thuc t& chi sir dung diu chinh gidm tu
théng (@, < P4p). Khi do w,; s& tang con p s& giam.

Cac dic tinh nhan tao khi gidm ® c¢6 dang biéu dién trén hinh 2-8.

w
@

02

Loy 2
@,
2
A{‘ ¢‘7"”’ (ca bén)
M
Moo Mor
3) b)

Hinh 2-8. Dic tinh co dién (a) vaA d%c {inh co (b) ciia déng co mot chidu
kich tir dc lap kbi gidm tir thong véi P << Punm

Tir do thi hinh 2-8b ta thiy trong gi¢i han mémen phu (Ai cho phép khi
gidm tur thong t6c dd dong co ting lén. )

3. Cach dung cdc dde tinh. Vi moi ddng co mot chidu kich tir ddc 1ap
nha ché tao di cho cdc théng sd dinh muc.

Pdm’ Udm: Idmi Nam, RU’, MNdm V.V...

Dua vao cic thong s trén ta tién hanh dung cac dic tinh cia ddng co,
theo cic cach sau day:

a) Cdch dung ddc linh tir nhién. Theo dinh nghia dic tinh nay &ng véi
L!=Udm, ¢ = (I)dm' R:RU (P\IZO)

Vi cac ddc tinh cha dong co 1a nhirtng dudng thdng nén khi dung chi cin
vac dinh hai diém: diem khong 1di 1y tudng va diem tar dinh mire.

— Vi ddc tinh co dién tuw nhién: '

Pidm th& nhit ¢6 toa do [I=0; w=w];

trong doé:
Udm
YT O
}\(de — Udm - IClmR-u




bidm thir hai ¢6 toa do [I = liy. © = wim]:
trong do |

Naw

9,95

Wam =

— Véi @ic tinh co tu nhién;
Pidm thir nhil x4c dinh nhu & dic tinh co dién.
Diém tht hai ¢6 toa d0 [M = Mgn: © = wam]:
trong do
Pim

Nldm = T
Wam

Trong cac bidu thirc trén, don vi do cta cac dai lwgng nhu sau: Ugm—V:
lam — A3 Py — (Wb) 1 w—rad/s; n — vdng/ph: P—}’V; M — Nm.

Cac ditm can xac dinh bidu dién trén hinh 2-9./

(97
Craass) (,d%
_______ tn(8.:0)
“ml 4 R

o
- *—
L, Ira) : T MCAm)
al dm ‘ 5 Mo

Hinh 2-9. Cach dung dic tinh tu nhién cia dong co mdt chidu kich tir déc-Igp:
a) dic linh co dién: b} diac tinh co.

/ﬂ(@:ﬂ)

I
t
I
l

b) Cdach dyng dic tinh nhan tao.

«) Dic linh bién trd. Nhu da néu moi dic tinh biéntrd déu di qua didm
khong (4i ly tudng w,. Vi viy d& dung né ta chi cin x4c dinh thém di€m thu
hai & trang thai tai dinh muc. Diém nay 6 toa do:

Vi dic tinh co dién {lun: waam)

V&i dic tinh co (Mam; wotdm]

Trong dé téc do nhan tao dinh muc wyam dugce xac dinh nhu sau:

T phuong trinh ddce tinh co dién tir nhién ta co:

Ud;ll - [dmRu’
k(bdm

Tu phuwong trinh dic tinh bién tré ta cé:

Ugm — Lam(Be + Ry)
dem

'Lap ty s6 —22 va bién ddi ta duoc:
@Wdam

wWim =

Watdm —

U m -— 1 m Ru R
Wotdm = Wdm i U . (l ;_ 0 (2-12)
dm — ldmitw
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, Vé1i hai didm trén ta dyng duge cac dic tinh bién tré nhu hinh 2-10.

" d&Dé dé so sénh trén hinh 2-10 con vé thém d#c tinh ty nhién bing dudng
n t

e
6)  Ygn M
Hinh 2-10. Cich dung dic tinh bién tré cia déng co m@t chigu

kich tu déc lap:
- a) dic tinh co dién: b) dac tinh co.

_ By bac tinh gidm tr thong. Dua vao dic tinh tw nhién ta dung dic tinh
giam tir thong ang véi @, qua hai didm: khéng tai 1y ludng [I=0 hoac M=0]
w = woc]; va ‘dinh mire [l = Iy, holc M = Myn ! ® = wWnigm = wWox — Awntam:
nhu sau: |

— Déi voi ddce tinh co dién:
Diem tht nhfit Gtng voi [ = 0 ta co:

Wox = Utm = Uam  Dam = w, ( (de) (2-12a)
k®, kOun O, D,
Gia thiét mach tir chuva bdo hoda ta c6:
® = Cl,; C —hé sd ty 1¢
do d6:
ox ~ 0, ( Ik"'m) / (2-12b)
Iklx

DPiém tha hai tng véi'lyn ta cin xac dinh d9 sut tdc nhan tao tuong
ung la:
‘ ldmRu
k®,

Cé thé xac dinh Awgm dwra vao dd sut tdc dinh rhire trén diic tinh co
dién ty nhién Aw,am theo bigu thirc:

At-'Jntcll:n =

ewnldm = Awingm ( q‘;l‘m ) (2-13a)
holc: Awaigm = Awigam (I;:’m ) (2-13b)
trong d6: ;
Awigam = limRe .
k®4m

37



Dira vao wee VA Awagm ta xac dinh duoce didm tha hai (di¢m A) va do do
dung duwoc diic tinh co dién giam tir thong nhu hinh 2-11.

Dé minh hoa cho cach dung trén
hinh ndy cén vé thém dic tinh ty nhién
(Dam).

— D61 véi dic tinh co:

Ditm thr nhat |M = 0; © = we,]
2fing dugce x4c dinh nhuw trén.

Didm th hai ang v6i My, ta cén
vac dinh d§ sul Loc do lwvong ing la

J\Idm- Hu-
(kP,)*

Tw cac phuong trinh dic tinh co
tw nhién va giam tir thdng, tién hanh
tuong ly nbhu trén ta duge:

Aopam =

Hinh 2-11. Cich dung dic tinh co dién
khi gidm tr thdng clia dong co mbt
chidu kich tir doc lap

} ’ . 2
w i AU-’nlc"lm = Awnam ( q();m ) (2-14ay
“bs] hoic:
2
A(ﬂnldm e Awlndm (Ikldm) (2"]4b)
a{’ ‘ Iklx

Cach dung d3c linh co gidm tir thong
irng voi @, chi ra trén hinh 2-12,

Chu y, khi x4y dung cac dic tinh cia

Hinh 2-12. Chch duyng dic tinh co
eda dong co mot chicu kich tar doéc
lap khi gidm t& théng.

Xudt phat tir gia thiét 1on thit khdéng doi va

dong co néu chua biét dién rd cua cudn day
phan 1tng rq thila ¢o Lhé linh gin ddang nhu
sau:

~

&n thit bién doi trong

dOggL{L_bfmgL nhau va bing m{t nira ton (hat cong sudt dinh mivc, nghia la:

D]
]

la ¢é:

Chia ca L sd, miu so

ta Jduogce:

T

I, r =

dm v

1
7 (Udm Idm - pdm)

r, =05 (Ud‘" I“;“ - ]_D‘““) (2-15a)
Lim
v& phai cha (2-13) cho Ugy, lam va thay
_ Pin
[ T
Yam 05 (1 —mym) T

Khi d6 frong cac phuong trinh dde tinh c6 thé Idy R =r
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4. Hi¢u snit cua dong co.

Khi Idm viée trén cac dic tinh, hiéu suft cua déng co dugc ?‘f“ dinh

theo Dbitu thire 1Ong quat :
P

eo
Pdlen

Né&u bd qua cac 1dn th4t do ma sal trong chce 6 truc, ma sit gitra phan,

quay voi khong khi, 16n thdt trong 10i thép thl cong suit co P gin bing

c¢ong suat dién tir Py,:

n =

P, =~Pa= El,

M3t khéc tur phwong trinh can bing dién 4p cha mach phiin Gng ta suy

ra phwong trinh can bang cdng suil:
2
EI =U, I —1 (R + Rp)

Do dé:

2
u I, —1 (R + Ry R, + R .16
0 = PR S (2-16)

' U, 1 U u
= I "u [

Nhu vay tng véi mot phu 13i khong ddi (I = consl) dién tré phu cang
lén thi hi¢u sudt cla dong co cang gidm.

Khi lam viéc trén dic tinh t¢ nhién (R; = 0), ung voi phu tii nido d6

ta co:
I R I R
Mg =1 —-2 T 1. % % =—1—-]*R*; (2-17)
U[ | . Rem L)
hofc : ‘
Tlln -= 1'— MRR; (2'18)
& trang thai dinh mte I = Iym, M = Myp, ta c6:
MNam = 1 -_ R. : (:’I"Ig)

nghia 14, dong co ¢ dién (r& twong ddi ela phin tng (R ) cang Iom thi higu
suidl dinh mic cang nho.

2-2. KHOI PONG VA XAC PINH DIEN TR KHOT PONG cUA
PONG CO PIEN MOT CHIEU XKica TU POC LAP

T nhitng két luan trén ta thdy ring Jong dién égﬁn mach (dong dién
khéi dong ban diu) ing voi dic tinh ty nhién 1a:
I‘ _ ’Udm
nm - R
44

Vi R clia nhitng d6ng co c6 cdng sudt irung binh va 16n thudng rat nhd
[5)

U
R =(0,04=+0,05) -2
¥ L)) Idm

nén - Inm = (20—25) Idm



Dong dién m& may lon nhw vay khong th® cho phép vé mat chuyén
mach va phat nong cia may di¢n ciing nhu sut 4p trén luoi.

b2 han ché dong dién d6 ta phai

gidm nhé dién 4p ngudn dat vao phin 'hT = 7 9
ung hoac néi thém dién tré phu Ry vao :

1C : : ‘ K 2K 3K
mach phin ung. Phuo?g phéﬂp thir nhét Z, alanincle
thudng gép trong nhing hé théng co —
bo bién ddi dién ap. Phuong phap lhw [(: )J T F

; . ‘ - S
hai thudng st dung khi dong co duge Lo F ;”, Z’ 5
ndi vao ngudn co dién 4p b dinh. -——NY\———[:AE———

Trong tiét nay ta khéo sat phuong

, . inh 2-13. ] du day cua dong co
phap thit hai. llinh 2-13. So dd dau y cua dong

. mol chidu kich tir doc lap khdi dong qua
So d6 dau day cua dong co nhu ba cdp di¢n trd phu
hinh 2-13. “
Trong so do nay tri s6 ciia dién trd phu (8ng R; duge chon sao cho
khi w =10
U

=l 28,
Ret By o

Khi téc do ting lén dong dién phin ung gidm din theo biéu thire:
_ L]dm -— E s I-Tdm —_ k(Dw |
Ru- + R[ RU’ + Rf

Moémen khdi dong s& gidm din, thoi gian khéi dong st dai hon so vai
khi khéi dong khong c6 Ry Mudn bio dam théi gian khoi dong theo yéu cau
thi khi ddc d¢ tdng ta phai ngin mach dan dién tré phu theo titng cdp nho
tiép diém cha cac kongticto 1K, 2K, 3K nhu hinh 2-13.

bé xac dihh tri s6 dién trd phu & tirng cip ta cé thé sit dung mot trong
hai phuong phap: phwong phap do thi hoac phuong phap gidi tich.

lom

(2-20)

I. Phwong phap db thi. Phuwong phip nay dugc tién hanh theo cac

bude sau:
— Dua vao cac thong s6 clia ddng
co vé ddc tinh co dién ty nhjén (duong

@ TN trén hinh 2-14),
“, z b cTw) — Chon hai giéi han'chuyén ddi cha
\C P dong dién khoi dong: dé dim biao didu
D J kién phat nong cta dong co, gi6i han trén
% ; ' L caa dong dién khdi dong I, duoc chon
trong gi6t han:

/4 f I] < ('..). = 2.5) Idm
N ! / . D& khong lam cham qui trinh khdi
j; 4 V4 ddng do gia tdéc nhd, ngudi ta chon dong

dién chuyén cip 1, (giéi han dudi et
Hirh 2-14. Cich xac dinh tri so cac dc‘).n di@r.z ki ('[1)() 12)(':’ ; lh \ cua
cidp dicn tré khdi dong cua dong co g 1k ong) trong khoang:
mot chitu kich ti doe lap bang d thi. L, > 1,1 —1,3) I, hoac I,

10



— Dit I,, T, 1én trucshoanh, tur I, I; k& hai dwong déng song song voi
truc tung ¢4t diic tinh ty nhién tai didm a va b, T b ké duong song song voi
truc hoanh cat duodng dong I, tai C. N6&i w,, C ta duoge dic tinh bién (rd thir 1.
Dic tinh nay cit dudong déng I, tai d. Tai d lai k& dwong song song véi truc
h'O'anh cdt duong déng I, tai e. N&i w,, e la dugc dic tinh bidn trd thi 2. €
titp tuc 1Am nhuw vay cho 16i khi nao do thi bdo dam hai digu kién sau: Digu
kién thir nhit s8¢ dic tinh bién trd bing s6 cdp dién trd khéi dong m da yéu
c’ﬁu. Digu kién thi hai 1a diic tinh bién trd cudi cung phii cit truc hoanh tai I
ung voi w = 0,

Vi duy, trén hinh 2-14 néu yéu ciu s cidp dién tré khdi dong 1a m=3 thi
diéu kién mol théa min, con didu kién hai chua théa min vi di€m h khong
. tring véi 1) tai w = 0.

Néu khong théa midn mot trong hai diéu kién trén thi phai chon lai I
hodc I, rdi vé lai.

Néu yéu ciu k,h\éi,i@hg/jﬁ@h thi gitt nguyén I, ¢ gia tri cuc dai cho
phép (I} = 2,514,,) va xé dich I.. Con

néu yéu ciu khéi dopg binh thudng
thi gitr nguyén I, va f?mrf\
Vi du, trén hinh 2-15 ta da ve

dang do thi ddc tinh khdi dong vng

— Xac dinh tri sé\céc cidp dién
tr& khéi dong. D xic dinh 1ri sé cac
cdp dién phu da duoc ngin mach khi
chuyén tir dic tinh khéi dong nay
sang dac linh khdi ddng khac ta dua
vao 46 thi da duvoc vé dung hinh
2-13 va bieu thére ctia do sut t6cdd  yinp 945 Cac dac tinb khoi dong cila dong
Aw nhir sau : Tir w, ké duwdng song song co mot chidu kich tir db&\lép- '
vaitruc hoanh cat dudong dong I, tai i '

(ng voi I, trén dae tinh co dién ty nhién ta c6:
Ry
k®

Awtn = ]l A

Trén déc tinh bién trd (1) la co :
Awnll = '—_‘Ru + I [
kd
Wnatl L

acod:
Aw@

Lap ty s0

Doy Re+ Ry,
Awm Ru’

hi&n ddi tv thirc (rén ta dugc:

Py =

A(‘J"nll - Awln R,
AU)“—,

{1



Tw d0 thj hinh 2-15 ta co:

id — ith bd
Py == Hu =-- I
r ib ib " |
Tién hanh tuongtu véi diic tinh bién (rd (2) va (3) ta duge: (2-21)
if — id df o -
T T T
oo ih — if Ru=f—hR.
f5 ib ib

2. Phuwong phap giai tich. P& tdng quat ta gia thiét ddng co duge khbi
dong v6i m ¢dp dién trd phu. Trén hinh 2-15 ta xem dac tinh kh&i dong dde
nhit (dudng 3) 1a dac tinh khéi doug Lhir (m), dudng (2) la dudng (m—1) v.v..,

Ky hiéu di¢n trd phu & mdi cdp la Tew %y oo Ty va dién tr& 1Ong Ung
v6&i mdi dac tinh la:

Rl = Ru‘+ I'f]
Rz: RI.I+ i‘fl-}-rh

Ra-1 =R, + e, re,+ e 1

fmai
le = Ru’ -+ ]‘fl + I'f2 4+ ... + rfm_l + I'fm_.
Tai di€m g trén hinh 2-15 ta c6: |
1 Udm - Em
2=
R,
Taj dfém f ta co:
-[l — Udm - Em
Rm—;

trong d6 Ey 14 stre di¢n dong cda déng co irng voi tde do wy.

LAp ty 36%— ta ¢cb:

2
Lo R
12 R«\_l

Phén tich tuong ty ddi voi cice cip li€p Lheo'ta dwoc:

-I_I — r{l‘h . Rmi—] _ o R—l

I Roo RBea 7 Ry

DAt 11— & — Loi s6 dong ditn khdi dong la o6
) .
)\:-]—1:: R ——Rm-'l,___. _EI Lo
L R RoL TR, 2 22)



Tu €2-18) ta rat ra:

1‘{1 = A Ru'o
R2 = A Bl = 7\.2 Hul
R,l = A B:; = ?\3 R'.:: (2‘23)

P‘I.r| i A:Rm_ Am ! p

R, ~7\Rm, lR.,.

T (2-23) ta thay ring: ’ s
— Néu bict 6 cap dién trd khoi ddng im, hidt Ry, Reta tinh duge boi
s6 dong dién khdi dong:

—

R = v m o=/ Uam T (2-24a)
R I\u'I] \\\‘ '
¢ Ry
lrong do [, = '““ Ny
! I “
Hoific theo 1rn vi luvong doi: \\\ -
T o \,
m 1 ) m / 1 .
Vee v~ Veow
L Hu— ] | w \
trong doé Ru = - —: I = h = —~Ml‘— = L\.]| (vOi (D = Qym).
P\dm l Idm \Idm

\\. A\GU'O‘L lai néu bi¢t A, R,.. Ry ta x4c dinh duge s6 cdp dién tr(fr/kh&}
dong n\cau thi¢t:

Jg Hm lg _-1—_ 10_—_1—
o = Pe Re.l' " RaM 2.25)
T g A B lg A—"" = lg A ( :
Tri s6 tung cip di¢n (ro khdi dong duge xac dinh nhu sau:
o= R, -BZ= 2. Re=DRu = (h—1) Ry
]'_] s 1'\3—“1\] — ?\:])lu'—)\.Ru:;\.(}.—l)Ru 8
¢ Ry —Da = M. Ry —22. By = A2(A=DRy
fq - ) ’ (2-26)
|". = Rm—l'Hn'—;j = 7‘-m -Hu' - ?\m_Q.Ru = Am_z (l—l)Ru
m-—1

r[_ — P\m—"R.’: -1 = ?‘-m . Ru - ?\-m_l-‘Ru = Am_l (A—I)Ru /

Tom lai xac dinh tri s6 cac cap dién (v&6 khdi dong theo phuong phap
gidi tich duoc Lién hanh Lhco trinh Ly néu lrong cie truong hop cu thé sau:

a) Khi cho trude <o cdp di¢n (ro Lhéi dong m va yéu cdu khol dong
nhanh (mo wdy cuwing biey la lien hanh

— Choyn giGi hun Lien caa dong di¢n khéi dong bing tri s6 ddng dién cuc
Ugm

f

dai cho phép [, = 2°0g, va tinh Ry -

— Theo bi¢u thirc (2-24) tinh 2.
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— Theo cac bidu thire (2-26) xac dinh tri s6 cac cép dién trd khéi d¢ng
cin thjét Peoo v Too

Iy’
by Khi cho Ilrude st cdp dign tr khoi déng m, ché d¢ khél ddng binh
thuong ta tién hanh.

— Chon gi¢di han duéi cha dong dién khoi dong
]2 = (1.1 - 1,3) Ic hOf::lC Idm-

— Tu (2-213) hodc (2-24b) thay I, = A.I, hodc I,' = A I;n A M; va bién
ddi ta s& xac dinh duoc A theo biéu thire:

m+] Ud
m

A = _— (2'273)
Rulz
hoac e
m+! 1 m+1 \1 2 27b
SV Vo a-2my
R..I5 R® M3
trong do
) ]2 L] Mz . .
[p = 35 M; = =1 (voi ® = Qup,).
dm Mdm ?
— Theo chc bidu thire (2-26), x4c dinh tri s& céac cdp dién tré khdi dong
can thiét r

i Ty vt Tk

¢) Khi khong cho trudc sé edp dién tré khoi déng m ma cin xac dinh

no. Ch& a9 khdi ddng co the 1a cudng bire: binh thudng; ém holic khong ém,
ta tién hanh.

— Dua vao yéu clu cla truyén dong, chon gioi han trén va dudi cla
dong dién hofic mdmen khdi dong I; (M)); I, (My).

— Theo bilu thirc (2-24) tinh A. o

— Theo biéu thirc (2-25) tinh s6 cdp dién (ré khdi dong:m. w

Néu m tinh duwgc klidng nguyén thi phai chon lai I;(M;) hodc I(M;) hodc
ca hai va tinh lai m cho dén khi m nguyén.

— Theo cac biéu thire (2-26) xac dinh tri s6 dién tro & mbi cép.
<«

2.3, CAC TRANG THAI HAM CUA PONG CO MOT CHIEU KICH TU POC LAP

Ham la trang thai ma dong co sinh ra mémen quay nguoc chidu tdc da

quay cta roto. Trong tal cd cac trang thai ham. dong co d&u lam viéc O ché
dd may phat, »

Dong co dién mot chiéu kich tir doc 1ap c6 ba trang thai him: him tai
sinh; hdm nguoc va ham ddng nang.

Sau day ta lan I&(_Jt nghién ciru lirng trang thai him.
/. Ham lai sinh (ham ira nang lugng vé luadi).

Hiam t4i sinh la trang thai may phat ma dong co bién co ning da tich
iy dwoce thanh dién nang trd vé luoi dién.

14



3

_ Ham tai sinh xiy ra khi_(d¢ do cha roto lon hon 16¢ do khdng tii ly,
twong nho phy i cé tinh th& ning. Khi F&m tA1 sinh E > U, dong co lam vige
nhmmgng voi ledi. So vai ché do dong co. & ché d
ham tai sin) dong dién va mbémen ddi chidu va duge xac dinh theo biéu thiuec:

U —E k®w, — kdw

I, = = 0 2-28
h R n < ( )
M, = koFL < O (2-29)
Phuong trinh dac tinh co & doan ham tai sinh ia:
R R
(n):w0+—|I = W, M 2.,
v h| = o +(k¢)2 | My, | (2.30)

Piac tinh co biéu dién Irén hinh 2-16 doan HTS.
(v trang thai ham tai sinh ddngco
~sinhradiénning hiruich.Vi vay hiéu suft

clia n6 ¢6 y.nghia quan trong. D& xét hiéu
sudl ctia dong co lrong truong hop nay

ta cha ¥ rang;ning lugngduoc truyvén i
phia tai v& ludi (nguwoc voi trang thai
dong co) nén bidu thuc tinh hiéu sudt ~——
l1a: '
" Py Pa—AP {— IR
P4 Pg, El : 7
M3t khac & trangthai nay E=U+IR M I M)
nén
IR Hirh 2-16. Dic tinh cla d6ng co mét
n=1 “chiéu kich tir doclap & trang thai d0ng
U+ IR co va hdm t4i sinh.
Khi tai la djnh muc la co:
Re .
_ 14+ R*
Trong céic biéu thirc trén:
P, — cong suft dién tiéu thu tor ludi:
. P4 - cong sudtl dién tir; '
Be = B dién trd twong d6i clia mach phan ung.
Rdm

Tur (2-31) ta thdy ring dién trd mach ph'ff‘m.frng R cang ting hi¢u sult
cang gidm. Mil khac bisu lhl:l"C (2-30) ?ho tfinéiy d:é‘n tr& R'céPg l(’y'n t.6c do lam
vide o ang. do QW@. Vi vay khi him 14i sinh khéng
nen duga them dién tré phu vao mach phan L’rné.\9113 %

Trang thai ham tai sinh thudng xdy ra trong céc trudng hop thue 1€ sau:

& nhirng hé co ditu chinh dién 4p dat vao phin tng déng co khi gidm
dién 4p dé giam t8c do, dirng may hoic dio chifu quay, hdim l4i sinh x3y ra
trén nhitng doan d#c tinh ma dién_ap phin tng c6 trj s8 nho hon suc dién

dong cua no.-




— O cae be ¢o tai the nang, him 14 sink “xay ra khi ha tai trong lai

nhirng tée do lon hon e do khong tai 1y ludng.

+? .

u £ 7,
r@:jﬁr

//1 s —— e
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/C': 2{' -(:7
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TTq |
L
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o D
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( ha 137)
N
4
5 3.
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Hinh 2-17. So a8 nguyén 1y (a); cic dae tinh (b)
cua dong co mot chicu kich toe doc lip khi nang 14i
va ha téi.

Hinh 2-17 minh
hoa Iruong hop ha Lai
Dong co dwge nbi voi
di¢n ap’ludi ¢6 cyc linh
nguqc lai so voi khi
nfng lai(hinh 2-17a).

Ban dau déng co
duoge khdi dong trén cac
dic tinh bién (r& dtrang
thai dong co (goc phing
te thi 1T hinh 2-17b)%
san dé chuyén sang trang
thai ham lai sinh (goc
phin tu (hi IV). Dé dé&
so sanh trén hinh 2-17b
con vé thém cée dic
tinh khi nang tai va danh
ddu chiéu cua cac dai
luong co hoc lrong cac
trang thai tuong tng.

1

2. Trang thai ham
ngwoc.

Ham nguoc la mét
lrang thai mav phal: clia
dong .co khi rdto quay
nguoe voi chiéu quay
trong ung cua dién Aap
nguon gay ra.

Trang thai nay c6 thé xidy ra trang hai truong hop.

a) Dua thém di¢n itro phu co lri s6 du lén vao mqach phian ttiag ctia
d¢ng co. Sao cho moémen ungwn mach ¢na dae tinh bitn tré nhd hon mémen
cdn. Trudng hop nay chi gap khi tai thé nang. Cac dic tinh bidu dién trén

hinh 2-18,

Gia sfr. dong co dang nang tdi voi the do xac lap ung véi dikm a, ta
d.ua tvhé_r.n di¢n lré ])I_u; \,'iu) n:'f.“'h phan &ng, dong cou sé chuyén sang lam
viée & diém b trén dic tinh bi¢n tro. Tai b momen ¢lia dong co . nhd hen
moOmen can nén ddng ¢o giam 1de. i van duoe ndng lén n]1ﬁng l6e do giam
din, Dén di¢m c, t6¢ d¢ bang khong nhiung vl ménien cita dong co phé hon
mdmen can nén moémen cin mtﬁ\mo quay theo chiéu nguoc lai, 1ai dugc ha

xudng véi (6c do tang din.

1t



bén diém d thi mémen dong ¢u can biny voi momen can nén tai' duge
ha xubng voi Loc do xac lap w_, khong doi. W

Doan dac tinh him nguge 1a ed (hinh 2-19).

Trong doan ham nguoge cd vi 16¢ do doi chiéu, SPD E d6i ddu nén:

Rl,l'+ [\f ‘lU' + R[
M, = koI, v (2-33)

In
(Wong 157)

/? ML)
O, ,
vy
),_r
'

“.i-z* —————— 7
Hinh 2.18. Cac dgc tinh cia GOng Hink 2-19. Céc dic tinh clia ddng co
co kich tu dée lap khi ham nguge m&l chidu hich tor doc lap kbi him ngugce

vor tal thé nang ™ bing cdich ddo chigu dién 4p.phdn Gng.

Nhu vay & doan ham ngwoc rdto clia dong co quay ngirge chidu momen,
strc di¢n dong tac dung cung chiGu véi dién ap lubi U, Bong co trong trang
thdi nay lam vice nhu mot may phal,mic ndéi tiép véi ludi, bién dién ning
nhan (¢ luwdi va co ndng lrén Luc thanh nhiét narg 16a ra trén dien tré tdng
cia mach phin Ung. vi :rzfty tbn thdt nang luong lon.

Pbuoung lrinh cAn bing cong sudl:

Pa + Pco = Pnhii‘l
U, .1+Mo=(R_+ RpI* (2-34)
Pihiuong trinh dac linh co la phuong trinh ddc tinh bién tré.

b) Dio chitu dign dp phdn irng khi dong co dang quay.

Ciac dic tinh va qua (rinh hdm duoc biéu dien 1rén hinh 2-19.

Gia sirdéng co dang lam vicée xac lap Ldi ditm a trén dac tinh tir nhién voi
phu tai [a M, .la doi chiéu dién 4p phin tag v dua Lthém dién trd phu By vao
mach phinirng, dong co séchuyén sang lam vi¢e & diém b irén ddc linh bién tré
& chicu quay nguge. Tai bdo quin tinh nén rolo van quay theo chiéu ¢l con
moémen i doi chitu chong lai chitu quay nén 'légdgg#wlwmnh theo doan
be. Tai digm ¢ toe do bing khong néu cAl phan uny hhéiluoi ddng co s& dirng
lai, con néu vin ticp tue déng phin &ng vao ludi va ndu (i ¢ momen cla dong
co 1on hon momen cdn M, thi dong co s¢ quay nguoc lai, cudi cing lam vide
xac 1gp & diém d Gng voi tai phan khang M,.



BC 1a doan dac tinh ham nguoc (HN).
Trén doan him nguoc vi di¢n ap d6i cyc tinh nén:
U BTG 4E
" Ru + Ry B Re 4 Ry
M, = kOI, < 0 (2-36)
dfu ¢ — » trong (2-35) bi2u thi dong dién c6 chidu ngwge v6i trang thai cit.
4] trudng hop nay stre dién dong cha dong co van tac dung cung chiéu
v6i dign ap ludi, ch& dd lam vide cia dong co giong nhu trwong hop trén.
Bidu thirc (2-35) cho thiy dong dién him c6 the co6 t#i sé lén vi viy dién
tré phu R; phai c6 gia tri dd 16n d& dong dién him ban dau I, ndm trong gioi
han cho phép khoang:

I <0 (2-35)

Ihd < (2 —_ 2,5)Idm
Phuong trinh diac tinh c¢6 dang:
. . . R
© = — U1+Bu+Rf|||=_ Ul +R+ f
k® k® k< (k)?

M| (2-37)

3. Trang thai bim dong ning.

Him déng ning 1a mot trang thai may phat, ma ndng luong co hoc cia
ddng co da tich liy duoc trong qué trinh lam viéc trudce d6, bién thanh dién ning
tie¢u tan trong mach vong phan rng khong lién quan véi lw6i, dudi dang nhiét.

Trang thai nay c6 thé xiy ra trong hai truong hop: 7
- a) Ham d¢ng ndng kich tx dpc 1ap.
+ 9 Ham dong ning kich td doc Tap xay ra khi
l cr < T dong co dang quay ta cit phin @ng clia no
oy khoi luédi dién mot chiéu rdi-dong kin qua

B mot dién tr& hdm Ry. cOn mach kich tir van
r—@‘ 3 doéng vao nguoén dién nhu ci dé lao ra
VA - t‘“’ﬁ ® = const, ¥

EE?:ii_n_. So dd nguyén Iy khi him déng ning

kich tir doc lap biéu dién trén hinh 2-20.

Hinh 2-20. So do nguvén Iy khi ' Tai thoi diém cat.phan tng khéi luéi
him dong nidng kich L doc lap dién, do dong nang da tich liy duoc & qua
cia doéng co mot chidu kich tu trinh lam viée truée d6 nén 1may

doc 1ap. tm_ﬁc dd ban diu wpq va cod
sitc dién dong ban ddu: -

Ebd = kd’wba. (2-38)

Vi phan ung duoc khép kin qua dién tro him Ry nén sdd ban dau sinh
ra dong dién him ban diu dwoc xac dinh theo biéu thirc:
w

Ebd k(bwbd N
lhpa = — = - —— <0 : 2-
hhd . R, Re - R, < (2-39a)
va
Muba = k®lhne << 0 _ - (2-39b)

Y
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Ddu « — » trong (.2.‘.39 a) chitng 16 dong dién trong phan trng nguoc chieu
voi trang thai trueée dé, do d6 momen ham ngugc chiéu voi toc ag,

Do dién ap dat vao phin ung
lic ham béang khong (U, = 0) nén L
cac bitu thirc (2-4) va (2-7) ta suy ra
phuong trinh ddc tinh co dién va dac
tinh co khi hiam dong niang nay la:

Ru +Rh
asE I 9-40
. o " (2-29)
va
Re +Ry
S e sl (2-41
(k ©)2 i )

voi Ly, My < 0.

bay & cac phuong trinh duwdng
thing di qua go¢ toa do, dang cia
chiung bieu dién trén hinh 2-21.

T (2-141) la co

B=—

™ o e

70w

Iinh 2-21. Cac dic tinh khi him déng nang

 kich tir dgc 1ap cta ddong co mét chiéu kich

ter ddc lap ung voi Ry, > R,

(k®)?

Ru +Rh
nghia 14 d¢ cing cha déc tinh co phu thudc tri s6 cta R, khi ® = const. Ry,
cang nhd dic tinh co cang cirng, momem hdm cang 16n, hdm cang nhanh. 4

Tuy nhién R, cin chon sao cho dong dién ham ban diu nim trong gi6i
han cho phép, thudng:

Ihlr(] < (2 = 205) Idm
Trén hinh 2-21 v&i M, 14 phan ﬁhéng thi dong co s& diurng hin, doan dic
tinh him déng nang la b0 hodc b,O. Véi M, la thé gang thi tai sé kéo rolo

quay theo chiéu nguoc lai, toc do ting dan va s& lam viéc xic 1ap & wy, hoic
Trong trudng 'hop d6 dic tinh hidm ddng ning la bO¢, hoiac b,0c,.

Wyls-

Uu dl:&m cua phuong phap hafn (jc_)ng ning kich tir ddc lap 1a t1e9u thu 4
ning lirong tir ludi. Ning luong cha yéu duge tao.ra do ddng ning cua dong
co di tlich liiy dugc. Trong qué trinh him, déng co chi tiéu thu edng suit kich
tir rdt nho, thudong

Puam = (1 +9)% Paw
va ddng co lam viée nhw. mét may phat dée lap voi luoi, toan bo co ning
dwroc bién thanh dién ning tidu lan, trén dién trd tong cia mach phiin ting
duéi dang nhiét,
IPliu-orng trinh cin bang cong sudt:
El = (Re + Ry) I?
by Ham d¢ny ndng tu kich. Nhuege di€m cia him dong nang kich ttr doc

lap la néu ludi mit dién thi l\hong c¢6 tdc dung hdm vi khi d6 M, = k@[, =10
do @ = 0.
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Trong lLrwong hop sw ¢d nay nguwoi la thuong sir dung phuong phap
ham dong ning lu kich.

Him d(_‘)ng nang ty kich xdy ra khi dong co
dang quay ta cat cd phin vwng 1in cudn kich lir
khéi luéi dién réi dong kin ching qua mét dién
tré ham nhu so d6 nguyén Iy hinh 2-22. Cha y ring, -
chiéu dong dién kich tit phai giit nhu cit d& tao
ra- mémen hdm nguoc chiéu tée dd.

Tt so d6 nguyén 1y hinh 2-22 ta co:

1=+
: v{i
Hinh 2-22. So do nguyén ly E kdw
hdm dong ning tu kich cia lll’ - T T B, T T R
déng co mo6t chigu Kich to R+ SLIEEALE —r“—h
doc lap b ri + Ry ' ri + Ry
Phuong trinh d#c tinh co dién va dic tinh co la:
. e By ‘ T . R
- it + Rh I - _ iy + Bh A‘l (2_42)
w — k(D u (kd))Z ’

Thue té doisvai dong co mot chidu kich tor doc lap dién tré clia cudn
kich tir r,, l&6n rit nhiéu so v6i dién trd him Ry, nén co thé xem

T 1 va (2-42) trd thanh
ri + Ry
P\“ + Rh RU' -+ Bh

b= —~ I =— X M 9-43

( Rd’ r (kd)2- ( )

Trong qua trinh him, tdoc d6 giam dan nén dong dién kich L gi.ém din

va do d6 tir théng ¢ giam din va la ham sé cha 8¢ d6. Vi vay cae dic tinh
c6 dang phi tuyén nhu hinh 2:23.

So vo6i phwong phap ham w

nguge, him dong nang cd Qigu qua

'kém hon khi ching ¢6 cung tde dd . 4 /r
ban diau va momen can Mg, vi

mmémen trung binh cia né nhd

hon, nhit 14 & him dong ning tu |
kich. Tuy nhién ham dong ning 4 N
wu viét hon vé mit ning luong, \\ ."5 ML)
didc biét 1a ham dong n&ng tu Kich ‘\\\ | , :
. A _-A_)I ~ G Ll - \ \ '

khOl];g llt,ou HEL_I nang lLr?(_mb .tu I éi AN 0

va ¢O kha nangwo sw Wy h\_\_'>.,_2__/__ 4,

AT L. vy P ~ 2 ~do
5 miat dién ludi. VI vay him w ~— == =
co_mal dlep Ul Y 4 G R
7

doéng ning tu kich coén goi 1a ham
SU’ C6 va thll’()‘ng dUO‘C su dung 0] Hinh 2-93. D:l(, tinh cha df)l’lg co n’lf)t chidu
kich tir ddc 'lap khi him dong ning tu kich

nhitng may c6 yéu ciu,eao vé 40
tin cay trong qua trinh ham. véi Ry >R,
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2-4. CAC PAC TINH CUA DONG €O MOT CHIEU KiCH TU NOI1 TIEP

Pic ditm cia déng co mdt chidu kich ti ndi tiép 1a cudn kich td mie
noi ti€p v6i cudn day phin trng. Vi vay cudn kich tur cé tiét dién 1on, dién tro
nhod, s§ vong it, ché tao d& dang.

So d6 nguyén ly cta né biéu dién trén hinh 2-24,

t o % 7

@ RSN e '
7 =7

v~ Ak

Hinh 2-24. So dd nguyén 1y cta ddéng co mdt chidu kich tor ndi tiép

Tu so d6 nguyén ly ta thidy dong dién kich ti chinh la dong dién phén
rng nén-tir thong cha ddng co phu thudc vao phu tai.

1. Phuong trinh d#c tinh va .dang cta chung.
Tu so d6 nguyén ly hinh 2-24 ta cé:

Ui =E+I1.R = k®w + IR (2-44)
M=k.®.I (2-45)
Vai R=ru+rctf+rkl+rel+Rf:Rd+Bf |
Tir (2-44) va (2-45)'ta c6: |
‘ U R .
w = k—d)l -y I (2-46)
U, R

— — 047
©T o T oy (2-47)
Tuy nhién tir (2-46) hodc (2-47) ta chua the¢ nhan ra dang clia cac dac
tinh vi trong cac phwong trinh d6 tir thong
® bién d6i, né phu thuéc vao dong dién 2
kich tir theo dic tinh tw hoa (hinh 2-25 7
duong 1). Bt ——— - - ~
D& don gian hoa khi thanh lap .
phuong trinh clia cic dic tinh ta. gid thiét |
tir thong phu thudc tuyén linh voi dong
dién kich t nbu dudng 2 trén hinh 2-25.
Nghia la

Ny

® = C. I (2-48a) . |
v6i C — hé s6 t§ 1e. . -

F * =W
” , . ‘ Kidm "kt At "L
5 A a phan ung phin tn
Néu bo qua phan g P 8 Hinh 2-25. bie tinh tr hoa cta déng
ta c6: co mdt chi®u kich tir ndi tiép.

‘-.—‘-—w—-—-——

®=C.l,=Cl -~ (2-48b)
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Thay (2-18h) vio (2-16) 1a dwoe phuong trink diie tinh co dién cua
dong co:

U, R Ay ;
= — = —B 3-49
Tkl x.Cc (-
Vai Ay = L/ consl: B = -—E— = const. Mat khéc ta c6:
k. . k.C
nén ' /
M o_A
= —_— (2-50
1 T C -oU)
Thay (2-50) vao (2-49) ta duoc phuong trinh dde tinh co ctia ddng co:
Al . V K . C A2 ~
= ———— B = —— B 2‘01
? VM VM (e

voi Ay = Ay. Vk.C = const. ,,

Tt (2-49) va (2-51) ta thdy d¥c tinh co dién va dic tihh co cua déng co
voi gia thiét trén c6 dang hypecbol va rdt mém. Tuy nhién gia thiét trén chi
gAn dung & pham vi dong dién c6 gia tri nho hon ti‘i s6 dinh mire. O ving dong
dién 16n, mach tir clia may bido hoa, nén tir thong hiu nhu khong doi va dic
tinh c6 dang gdn tuyén tinh. |

Dang cua cic ddc tinh biéu dién trén hinh 2-26.

W}

u){;

/"/V(/?fzﬁ)

a)l

Hinh 2-26. Dang dic tinh co dién (a); dic tinh co (b) cda dong co
mot chitu kich ti ndi tiép

T (2-46) hodc (2-47) ta thidy ring néu cho dong co lam viéc khong tai
(I =0) hodc (M = 0) thi 16c d6 khong tai ly luwdng cha déng co s& biing vé
cung. Thuc t& do ¢6 ma s&l va cic tén thit phy va do dong co cb tr du (cod
tir thong khi khong c6 kich L) thuong ;
Qar = (2 - 10)% Dgp
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nén khi I = 0 hodic M = 0 t8c d6 Lkhong tai Iy tudng cha dong co vdn co gid
tri hitu han va duge bidu dién gin dung bédi bidu thuc:
U;
k®yx
T6c @6 khong tai ly tudng nay c6 thd'1én gip hang chuc lan téc 46 dinh

mirc. D6 14 t6c dd khong cho phép d8i véi dd bén co hoc cla may — cd gop.
cde dai, e4c chém trong ranh roto).

Wy, =

Thudng cac déng co kich tir ndi tlép da ché& tao hién dang sitr dung trong
cong nghiép chi cho phép wm.; < 4wan. Vi vay khong duwoc phép sit dung dong
co ndy cho nhitng truyén doéng c6 khi ning lam viéc khong tai hodic (ai rat
nhd, vi du cac truyén dong dung diy coroa, cac loai mdy ning co cap hai
dau vov .

Tir (2-51) ta rut ra duoc bidu thirc eta mdémen:

U2
_ ik (2-52)
(kCw+ R)?
Tir (2-52) ta tinh dwogc d9 ctrng cia dic tinh co:
. 2
g M __ 2KC.UD (2-53)
dw (kCw + R)?

Nhu vay dd ctrng phu thudc vao tdc do o, t6e do cang giim modun do
cieng cang ting. Ciing tir (2-53) ta thdy dién tré R cang t;ng (R¢ cang ting) dic
tinh cAng m&m (dudng NT trén hinh 2-27). -

2.P dp dung dac tinh t jé 1 ddc ti ; ¥ ou co
m¢t chiéu kich tir ndi tiép, Do quan hé ® = f(I,) l1a phi tuyén nén d& dung céc
dic tinh co dién va dic tinh co cia ddng co ngudi la st dung phuong phap
d0 thi giai tich dya vao cAc dudng cong thuc nghiém di cho. Vi cac ddng co
mot chiéu kich t&r néi li€p cing loai d&u co gia tri twong d6i clia khe hé khéng
khi va muc d6 bdo hoa cia mach tir khong khac nhau nhi&u nén cac quan hé
gitta t6c d0 w, mémen M vo6i dong dién theo don vi twong doi gan nhu trung
nhau. Ngudi ta goi cac dic tinh d6 1a didc tinh van ning o* = f(I*), M* = {(I*)
va duoc xac dinh bing thuc nghiém. Cac dai lugng co bén sit dung trong don
vi trong ddi duoc chon 1a cac thong s6 dinh mitc cta déng co: Ugm, Iamy Mam.
wam» Pdam» Ram v.v... Cac ddc tinh nay c6 dang biéu dién trén hinh 2-27,

Duwa vao chc dic tinh van ning va cac théng sé dinh mic cha ddong co
ta dung duoc dic tinh co dién va diac tinh co tw nhién, tir d6 v& duoc dic tinh
Jac Hndt

bién tro.

a) Phirong phap dunq ddc lmh co_di

Wm mbi dong co modt chiéw kich tir ndi tiép ta bi&t duoec.

Idm ’ Udrﬁ ’ Idm » Nam» Rdm s Ty V-V---

Mu6n dung dic tinh co dién va diic linh co (¢ nhién ca n6 ta tidn hanh
nhu sau:
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LAy cac gia tri tuy y clia dong dién tuong d8i 1f, 12, ..., 1* ‘dua vao do
, / R
thi cac dic tinh van ning ta tra dugc céc trj s6 twong ttng cha toc do va

moémen tuong déi: of, wg, .. m: va My, M3, ..., M:

H*tw* w
2 4. “
20 -
. W,
6 - 2
wﬂ;
7,2 A
08 - (Ua;
04 |
LIRS T T T ) | -T — ' w
0% 08 12 16 20 24 28 I” Al (R#0)
Hinh 2-27. Dang cac ddc tinh van Hinh 2-28. Cac.dde tinh tu nhién va
ning cia dong co mot chidu kich bién tré chia dong co mot chigu kich
tr ndi tiép. " ta néi tiép tu két qud & bang 2-1

Tinh ddi cac dai lugng twong d6i trén ra dai lwong tuyét ddi theo cac
bitu thire:
I = 1%, Iam (A)
@ = o*.wiy (rad/s)
M= M*. My (N.m)

. ) Nam
trong do Wam =
C 955
P .
Mdm = 1060 dm (N.m) vol P~,dm (kW)
P ’ . .‘ . 'rb wdm
K&t qua tinh toan ghi viao bang 2-1, Badng 2-1
* 1* * * " — _ ; I*
1 Iy I3 -y ‘ n
I(a) I I2 I3 4 Ta
} - * #* * * *
W Ch W, w, ®, o,
w (rad/s) Wy w3 w3 wy .
. ® * * T *
M* M, M, M, M, M
M(N.m) M ‘Mo Mg My Mn
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Dya vio cac két qua d6 ta vé dugce dic tinh co dién tu nhién o = f(I) va
dic tinh co tu nhién o = f(M) nhu hinh 2-28 duong TN.

b) Phugng phip dirng die tinh—btén—tra. T cac phuong trinh ddc linb

co dién tw nhién va bién trd:

v oy = DL R @5
kd :
v ,
Wy = L[~"" I(Rd+Rf) (2_55)
k®

Khi ciang gia tri cia dong dién thi ti thong @ trong hai phuong trinh
trén nhu nhau nén ta cé: ' '

Uy —I(Rq + Ry)

Wny = Wy (2 — 36)
U[ — I B[l ; -
T (2-36) dya vao cac két qua & bang 2-1 Gtng véi cae gia tri Iy, L.,
I, ta tinh duoc cic gia tri twong Ung wa,...wnm, Ung voi tri sé Ry da hiét. Két
(ua tinh toan may co6 the ghitiép vao bang 2-1. Dwra vao cac két qui Ay ta dung
duoe dic tinh bién tré«(nhan tao) nhu hinh 2-28 dwong NT.

2.5. KHGI PONG VA XAC DINH PIEN TRO' KROI PONG CUA DONG CO
MOT CHIEU KIiCH TU NOI TIEP i -

e

Tuwong tgy nhu & déng co mdt chidu kich tir doc lap, dé han ché dong
dién khoi dong & dong co nay ngudi ta cung dua (hem dién tré fhu vao mach
phian &ng roi loai trit ddn di. So -
d6 nguyén ly va cac dic tinh khoi
doéng trinh b bay trén hinh 2-29.

De xac dinh tri s6 cac cdp
dién tréd khoi dong la c6 thé tuyén
tinh héa cac doan dic tinh khdi
dong va st dung do thi hinh tia.

Gia st di ¢6 do Lhi cae didc
tinh khéi dong vé dam bio hai digu
kién nhu di néu & d6ng co mot
chiéu kich tir doc lap. Ung v6i hai gia
tri I; va I, trén mo6i dic tinh ta ké
cac dudng thing ab, cd, ef, gh (hinh
2-29b). Chung s& dbng quy tai diém
A. Co6 thé chitng minh diéu do
nhu sau:

Tai gia tri dong dién n4o do
vi du I}, d6i véi dic tinh co.dién
tr nhién ta co

Ugm -~ Il Ry

Hinh 2-29. So do6 nguyén Iy (a) cac dic tinh
— dm =174 (2-57) khai dong (b) cha dong co mét chidu kich tr

w; - v
tn, ke, : nai tiép.

5 35



va doi voi diic tinh co dién nhan tao ta co:

Ugm — Ii(Ra + re)

_ 1 (2-58)
) —
nty k‘pl
| ;
Vi I, = const nén diat a, = —— ==const vado dé O —w = a T —bd
; k(D[ nj nty
(hinh 2-29b). )
Tuong tu véi deng dién I, ta co:
u)m2 - qu2 = ay 1‘“ = ac
V&Il
a9 = = const
kd)f)

Chirng minh twong tu v&i cac dic tinh bién trd con ld] ta duoc che két
qua tuong @ng sau:

Khi I; = const Khi I, = const
bd = ay ry, ac = a Iy,

dll = a; I ce = a I,

2 2
fh = a, Lo, cg = a Tpy

v cé cac ding thic :

bd a, dr a, fh  a,

= N == , —_—

,ac a, ce Ao eg a2

Cac ding thic trén ching td cAe dudng thing ab, cd, cf, gh phii déng
quy lai mot diém (diém A).

Nhu vay cac dic tinh khéi dong sau khi dd tuy&n tinh héa ¢6 dang hinh
tia nhu hinh 2-29b. T T

Dua vao do thi nay ta s& xac dinh duoc tri s cac cdp dién tré khéi dong.
Trinh {y tién hanh nhu sau:

1. Dua vao cac thong s6 cia dong.co va chc dac tinh van nang dl._rng!
¢ldc tinh co dién tw nhién. g

‘ . Chon g:é) han trén cta dong dién khox dong 1; < (2 +2,5) g va tinh
dién tror tong ctia mach phian &ng twong ung I; khi dong co chua quay (diém h
lrén hinh 2-29b): '
l';dm

I
3. Chon gi6éi han dudi cda dong dién khoi dong I,

s > (1,1 = 1,3) I, hodce
khi khong biét I. thi ldy I, > (1,1 = 1.3) lgm. Tir I, dwa vao dic-tinh co dién

tr nhién tinh t6c dp nhan tao cua dong co tai dlEm g trén dic tinh bién trd
dde nhit theo biéu thic :

R =

Udm —12 Rd
Ké dwong thing qua h, g ta dwoc dudng luyén linh hoéa cla die tinh
khai dong dée nhat.
A Y

Wy — Uy
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‘frén déc tinh ty nhién vé dudng thing qua hai didm b (ing voi I va
4 (Ung véi 1) dudng thdng nay cit dudng hg tai didm A.

4. Tt A dung ho ddc tinh khdi déng hinh tia sao cho né dém béo hai
didu kién :

~ 56 @3c tinh bi&n tré bing s6 cAp difn trd, khéi ddng 43 yeu ciu la m.

— Diém ¢ va b nim trén dudng thing song song voi truc hoanh & vi trt
nhir hinh 2-29b.

Né&u khong théa min mot trong hai diéu kién trén phii chon lai I, hode
b roi dung lai. | o~

i « . . . .

5. Sau khi da c6 d6 thi hinh tia dyng dung ta xac dinh tri s6 cac cdp
dién tré khdi dong theo cac bidu thire sau:

Goitoan bo dién tré phu mic vao mach phiin rng khi khdiddngla Ritaco:

» R, = R'—= R, " (2-59)
va dién tré 0 moi cap: ‘ \ '
po= bdop
f1. " bh
= SR ) (2-60)
~_ nt
lf3 = E f

e
~

2-6. CAC TRANG THAI HAM CUA PONG CO MOT CHIEU KiCH TU NOI TIEP

Néu dung so 46 diu day binh thuong thi déng co mot chidu kich tir néi
tiép co toc dd kho ai 1V twdng w, vd ciing 16n, nén n6é khong c6 trang thai
ham tai sink ma chi ¢6 trang thai hdm nguoc va him dong ning.

. i S

Phuong phap thue hién va qua trinh
dién bién®ctta hai lrang thai nay hoan toan
giong nhue & déng co mot chiéu kich tu
doée lap nén sau day chi néu vin tat.

w4

1. Trang thai ham nguge.

- Trang thai nay co thé xiy ra trong hai
truong hop:

ay Pua thém dién lro phu Ry véo mach P P
phin ing khi (di'th? ndng. Déc tinh bién tré 4
]A duong 2 trén hinh 2-30. Doan ddc tinh 3

ham nguoc la cd.
O doan ¢d dong cién him:

Ui 4+ 1k D w o
T LT CTR
By + Iy
. . . Hinh 2-30. Cac dic linh chi R
trong dé tir théng ® bién doi va phy thude nguoe voi thi fhgcni'[lnng c%(; ldt:;”gdc,:
16 do. ma&t chidu kich v ndj Iiéi’).
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Phuong trinh dic tinh co la phwong trinh dic tinh bién trd @i biét.

by Bdi chiéu di¢n dp ddl vdo phin ing. Trudng hop nay thudng st dung
dé him ding may. So d6 nguyén ly nhu hinh 2-31. Chi ¥ chitu dong dién
kic.h_Lch'én\prh&i dugc giltt nguyén nhu & trang thai lam viéc trude do. |

Pic tinh co khi h:‘?iﬁ_n/gﬂtm\clﬁ dwong 3 trén hinh 2-30 doan him pgugc
la b*e¢,

Dong dién hdm trén doan b’ ¢’ la:

Ih - _ Udg ++|1;¢(1)i (2-62)
a f
Phuong trinh dic tfnh co: }
- = — Udm + Rs + Ry IM| (2-63)
ko (k®)* \
s trongdé Ry phai c6 tri s6 dé Ie <
+ o7 - (2+25) Lin.
__I A o ;
[e| — Y Y 2.Trang thaiham d¢ng niing,
I— £ At | Trang thai nay c6 thé xay ra

trong hai trudng hop:

Hinh 2-31. So d0 nguyén Iy ‘ham nguoc bing . . _ ) {
cach ddo chidu didn ap dit-vdc phin irng clia a) Ham dong nang kich tir

déng co mét chidu kich tir néi tiép. doc lgp. Him doéng ning kich ti

déc lap x4y ra khi dong co dang

quay ta cdt phin ung clia no khéi ngudn dién mot chidu roi déng kin qua

dién tré ham Ry,. Con cudn kich tir dwoc mic vao ngudn dién qua dién tré

phu R; sao cho dong kich tir biing (ri s6 dinh mure, khéng ddi va c¢6 chidu nhu
cli. So d6 nguyén ly nhu hinh 2-32.

g S
(.4
&S~
&{4&,?‘}_— | A7Im

Hinh 2-32. So do nguyén lv khi bdm dong Hinh 2-33. Cac ddc tinh co khi him dong
nang kich 1r déclipcia dong co mot chidu ning clia dong comét chigu kich tir néi tiép.
kich tir néi tiép.

Bdc tinh co khi hdim dong ndng kich Lt doc lap cha déng co la dudng

thing qua gdc 1oa 46 (dwong 2 trén hinh 2-33) va ¢6 phuwong trinh la:

‘RU’+RH
L AL LY 5.
N (k) (2-5%)

\J(,)'l l?u- =l + r(.”‘ + ‘r‘.l_
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Chu y, trong (2-64) Ry, dwoe chon sao cho dong diéh him ban diu nidm
lrong giéi han cho phép nghia la:

Rt k.(de.wbd

= —_— e —

(2+2|5)Idm

Vi wya = wpay — 16c dd thuc - t€ 1on nhét
trong qua trinh lam viéc. ‘

u

b) Ham dong ndng tu kich. Him dong
ndang tw kich xay ra khi dong co dang quay
t < o - , = A \ \ 2 .
4 Cilt C‘EEAphaEI. ung lal,l cuon k:ifh tu; khoi Hinh 2-34. So 40 nguyen ly ham
nguon dién roi dong kin qua dién trd him déng ning tr kich cha dorig co mot
Ry nhuing phai giir,cho chidu dong dién kich chigu kich tur néi ti&p.
te nhuw cii.

So d6 nguyén ly nhu hinh 2-34,

Phuong trinh dic tinh co 1a:

o = — BatBuy (2-65)
: (]\(D)2

va dang cia nd nhu dlrorng 3 trén hmh 2-33.

2-7. PHAM VI SU7 DUNG CUA BONG”’co PIEN MOT CHIEU KiCH TU NOI TIEP

Do cdu tao dic buft ma dong co mot chiéu kich tor néi tiép c¢6 nhing
ddac diém khéc biét voi 'ddng co mot chidu kich tir doc 1ap. Diéu dé quyélt dinh
pham vi st dung cta loai dong co nay

a) Khd ndng qud'tdi l¢n vé mémen. Nho cudn kich tir ndi ti€p, nén & ving
dong dién phin tng 16n hon dinh.muc thi tir théong cta dong co '16n hon dinh
mirc, do 46 moémen cia nd ting nhanh hon so véi mae d6 Ling clia dong dién
phan tng. Nhu vay v6i mirc do qua dong dién nhu nhau thi dong co 1 chiéu
kich tir ndi ti€p sé c6 mémen 16n hon moémen ctia dong mot chidu kich tiv doc
l1ap, nghia 1a kha ning qu4 tai vé momen va khd ning khdi dong ciia né tét
hon. Nhé wu diém d6 ma dong co mdt chiéu kich (& ndi tiép dung thich hop
cho nhitng truyén dong lam viéc thudng bi qua tai 16n va yéu ciu moémen khéi
dong 16n, vi du cac may ning van chuyén, co cdu nén khif, cac biang lin, may
dao phoi tfrong can thép v.v...

b) Dic tinh co cia dong co mot chiéu kich tir noi tiép mém vd c6 d9 cing

(hay doi theo phu tdi. Nho dic diém ndy ma qua tdc dd clia dong co ta co the

phan doan duoc muc do phu tai caa no. Tuy nhién khéng nén st dung dong

co nay cho nhitng truyén dong c6 yéu ciu dn dinh cao ma nén stt dung né cho

nhirng truyen dong c6 yéu cAu.t8c dd thay doi theo tai vi du cac may nang-—-van

chuyen 0] nhitng may khi tai nhé thuong yeu ciu téc dd cao d@ lang ning suét
ctia may, con kh1 tai 16n can t6c 49 nhd d¢ dim bio an toan,

c) Kha ndng chju tdi cia dong co khdng b; anh hudng boi sy sut dp, cla
lwéi. Vi tée thong chi phy thuoe déng dién phidn ang. Vivay n6 sit dung thich
hop cho nhitng truyén dong trong giao thong ¢6 dudng day cung cap dién dai.

[
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2-8. CAC ®AC TINH VA CAC TRANG.THAI LAM VIEC CUA PONG C®

MOT CHIEU KISH. LU HAON HOP

- Doing conay co hai cudon day kich tir: kich tir song song (CKS) va kieh
tve ndi ti€p (CKN). So db nguyén 1y nhu hinh 2-35.

1. Cae dic tinh ty nhien va bién tro.
Khi lam viéc & trang thai ddng co strc tir dong ciia hai cudn kich tir o
¢hiéu tring nhau. T thong chinh cta doéng co dwoc tao ra béi tir théng tdng
ciia stre tir dong noi trén:

+ ﬁ ﬁ (I)Chinh = (Ds + d’n
_{_ CAn EFu = Fis 4 Fin =;Wklslkls + vvkln .
(o (2-66)
4 ’ﬁ;/ ‘ Trong cac bitu thurc trén:
T J' —L ®,, ®, — Tir thdng do cudn kich tir
’gfﬁ : song song va ndi tiép

Hinh 2-35. So db nguyén Iy cia dong sinh ra

co mf)t‘ chigu kich tir hon hop. Wklsv Wi — s6 vong cua cudn kich tir
‘ song song va nodi tiép
lis, lu — dong dién qua cudn kich tir song song va ndi tiép.
’ Nhu vay tir thong chinh clia déng co phu thude vao dong dién phin Gng
tae 14 phu thuge vao phu tai. —
, }'i déng co moOl chiéu kich tiv hon hop c6 hai cudn kich tir né&n cac dic
tinh cua n6 c6 dang trung gian giita dic tinh cia dong co moét chidu kich L
ddc Iap (song song) vi kich tu ndi ti€p va .dwoc bidu dién trén hinh 2-36,

*Hinh ?36. Cac dic tinh e dien (a) vi cac didc tinh co (B eda dong co
mot chieu kich 1o hdn hop. ‘

] Tuy 1 ¢ vao lLr. ng quan the dung gitra hai cudn kich (o ma dic tinh
cua né ct ‘dang gan voi dac tinh cla dongeo nay hay déng co kia. :
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Cudn kich tu song song tao ra tir thong khong déi ddm bio cho dong co

lam viéc dugce & trang thai khéng tii (I, = 0) v6i tdc d0 khong tai ly twdng:
U .
Yo T 18, 7

Vi thuong os = (0,75 = 0,85) @y nén so voi déng co mét chidu kich tur
dde 14p cing gid tri Oy, thi téc Ao khong tii ly twdng nay lén hon. Cac doéng
co mol chidu kich tir hén hop thudng co:

0, = (1,3 = 1,6) wim

Nh¢ ¢6 cudn kich Ly ndi ti€p nén moémen khéi dong clia ddng co 1on va
dic tinh m&m. Kha ning qui tdi v& momen cla ddng co mdt chidu kich (u
hén hgp & mirc Irung gian giira dong co mot chidu kich tér ddc 1ap va kich tir
noi tiép. Néu ldy dong dién cho phép cla dong co & hé don vi twong d6i la

[;=2-+ 25 thi mémen lon nhit cha déng co mdl chidu kich tir doc lap L

MY —2. 25 (AMmax = 2+ 2,3), cla déng co mdl chidu kich tir noi tiép la

max

M™ =24 30 con ciia dong co mét chiu kich tr hdn hep 1a M e 2,2

max
- 2,7. .
D% dung c4c dic tinh co dién va dac tinh co tuw nhién cia ddng co moét
chiu kich tir hdn hgp ngudi ta cling dwa vao cac die tinh van niang d3 cho

cua tieng loai ddng co voi ty s8 E” x4c dinh. Thudng cac ddng co mot chidu

kich tir hdon hop duge ché tgo véi:
' F, F,
Fintm W iaJedm
bé vé chic dic tinh bién trd (R; == 0) c6 thé dua vao dac tinh tu nhién
két hgp véi cac phuong trinh: :

= 1,6 = 2,6

o= 0 B O 267)
k® kd
va
we Ui _ R | (2-68)
kd  (kd)?

viét d6i vai dic tinh ty nhién vi bién (ré. Cach dung twong tu-nhir & dong
co kich tir néi ti€p, Dang cda cac diic tinh bién trd biéu dién bing nhitng dudng
nét dut trén hinh 2-36. ‘

C 2“(:30 trang thai hém.

Pong co mdt chiéu kich tir hén hop ciing cé 3 trang thai him:

a) Ham- tdi sinh (him ird ning lugng vé hgdi). Ham (4i sinh x3y ra khi
t6c 4o dong co lén hon téc do khédng tai 1y tudng (o> w,), dong dién phin
itng dbi chiéu nén strc tir ddng clia cudn kich tir ndi ti€p lam gidm tor truong
ctia may. Khi dong dién phdn @ng blng ddong dién gi¢i han Igy:

Fs
Wktn

Iy = —

L



Lir trudng cia may bing khong vi vE Ly thuyét téc do dong co lang 1én vo clng,
nghia I3 d¥c tinh co dién sé liém c&n v&i dudng e = I, (xem hinh 2-36a). Voi
dic tinh co, khi | I, | ting lam mOmen ting lén, dén gia tri cuc dai (Mmnax) nao
d6 va sau d6 s& giam. Khi I, lién t6i Iy thi moémen lién din dén khong. Do
d6 dic linh co & trang thai ndv cé dang nhu hinh 2-36b.

@ |
+ % 7 -
. #
AW
F@_m:ﬁq
ME .
AT ,Q/H
a,‘ -M 0 a ) ”

)

Hinh 2-37. So db nguyén ly (a); ddc tinh co (b) khi ham tii sinh cda ‘dong

co mdt chidu kich tir hdn hop.

Nhu viay & ham tai sinh cuén kich (r néi ti€p lam cho dic tinh co qua
mém, moémen him nhé va gidm din, tac dung ham kém. Vi.viy d& dam bao
dic tinh co ¢ltng, mémen hdm dd lén khi him 14i sinh nguoi ta néi ngin mach
cudn kich tur néi ti€p nho tiép di€m cdng tac to hiam H nhu hinh 2- 373 Khi
d6 dac tinh co c6 dang thang nim & géc phian tw thir II nhw hinh 2-37b.

b) Him ngugc. Haim nguoc c6 the
x4y ra trong 2 trudng hop.

— Bua thém dién tré phu R; vao
mach phin &ng khi M, 12 thé nang.

Pic tinh co nhe hinh 2-38. Doan
dic tinh co khi hdim ngugc 1a ed.

— Do6i chidu cuc tinh cda dién ap
> dit vao cudn day phin \rng c6 thém dién
trd phu R;. So d6 nguyén 1y va dic tinh
co biéu dién trén hinh 2-39,

r/;’c;T/rz ngyae
J

¢) Him d¢ng nang. PSi véi dong
co mét chiéu kich hon hop thudng st dung

Ainh 2.38, Dic inh co cha dong {)éhpmng phap ham dong nang kich tir doc
co mét chidu kich tr hén hop khi SE :

him nguoe véi tai th€ ning. Qua (rinh va die tinh co khi him
twong tuv nhu & hai dong co da xél.

So d6 nguyén ly va dic tinh co biéu dién trén hinh 2- 40. Trong qu4
trinh him, cudn kich tir ndi tiép duoge nbi ngin mach nho ti€p didm cdng tie
(o0 ham H,, ti thong ciia may do cudn kich tir song song lao ra. Vi @, << @,
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nén muén ¢6 moémen him lén la phai chon dién trd ham Ry ¢o tri s§ sao cho
ddng dién hidm ban diu dat dwgc gia tri cho phép cue dai.’

Hinh 2-3%. So do nguyén ly (a); dic tinh co (b) cla dong co mot chiéu
kich ta hén hop khi him nguroc bing cach ddi ehigu dién ap dit vao cudn
¢dy phin ung.

: Ham dong nidng lw kich déi voi dong co nay c6 hiéu qud rit thip nén
it dung.

Ham ddng ning kich tr hon hgp c6 hiéu qua tdt hon nhung so do diu
day kha phirc tap nén thuc (& ciing it sir dung.

|
—
*%

Y

4)

Hinh 2-40. S do nguyén 1y (a); ddc tinh ‘co (b) khi ham déng
ning kich tir déc 12p cla dong co mdt chiu kich tir hén hop.

z.«;. cAc PAC TINH cUA PONG CO KHONG DPONG BO H00

Péng co dién kh(’)ng d6éng bo dugc sk dung nhiéu nhit trong thuc (&,
So véi cac dong co mdt chidu, né cé che wu diém sau: cdu tao don gian, dac
biét la cac dong co roto 1dng sbc, kich thuée,-trong luong nhd hon khi cung
mét cobng suit dinh mie, 1am viéc tin cdy, vén d4u tw co bin va chi phi van
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hanh it hon. Si“_r %ﬂ%w”w do do trong nhiéu
trudng hop khong c8m cic thiét bi bi€n doi kém theo v.v...

Nhuoc diém co bin cha né I diéu chinh téc @6 va khéng ché cac qua
trinh qua do kho khiin hon; cic ddng co 18ng séc cé cac chi tidu khdi dong xdu
(dong dién khdi ddong lon, momen khéi dong nhd).

Cé hai loai déng co khéng dong bd; roto 16ng séc va réto quin ddy. Veé
nguyén ly lam viéc hai déng co nay gidng nhau nén phwong phap phén tich
nghién ctu nhu nhau.

1. Cac dic tinh. Phuong phap co bin dé phan tich trang thai [am viéc
xac 1ap cia ddng co khéng déng bo la sit dung so d6 thay thé.

"~ P2 don gidn khi nghién cru ta dwa ra mot s6 gia thiét sau:

— 3 pha clha ddng co 1a ddi xung.

— Céc thong s6 cla mach khong thay ddi nghia 12 khéng phu thugc nhiét
do, dién trd cia mach ré6to”khong phu thudc vao tin sé ¢ha dong dién trong
né, mach tir khong bio hoéa, do d6 dién khang clia cuén day stato x; va clia
rdto x, khong thay doi.

—~ Tong dan ctia mach vong tuo héa khong thay doi, dong dién tir héa I
khong phu thudc vao phy tai ma chi phu thudc vao dién ap dit vao stato clia
déng co. . |

— B6 qua cac tOn th4t ma sat, t6n that trong 10i thép.

— Dién 4p ludi hoan todn hinh sin va ddi xing.

Véi nhirng gid thiét trén ta c6 so d6 thay thé& cho | pha cua dongco nhu
hink 2-41. Trong dé: U; — tri s6 hiéu dung cla dién ap pha & stato (V), I, I,
i;) — c4c dong dién tr héa, stato, rolo da quy ddi vé stato (A). -

Xp, X1, X2 — cac dién khang ctia mach tir héa, stato va rolo da quy do
vé stato ().
rp, 1y, 1) — cac dién tré tdc dung ctia mach tir héa, cia cudn ddy slato,

roto da quy doi vé stato (). ‘

y : R} — dién tré phu (néu cé) mic

/ 'y s . N . 5 N ’ %
“ / % thém vao moi pha ctia roto da quy doi ,

vé stato (Q)

s—/g/{)\tzggj, cila déng co

=T (2-69)

o

trong d6 w, — t6¢ do goe cha tir tredng
quay, con goi 12 16¢c do dong bo (rad/s),
_ 2ﬂf1
_ P
trong «d6: f; — tin s6 cda dién 4p ngudn diit vio slato (Hs); p — s6 ddi cue
cta déng co; v — tdc dd goc cla roto (rad/s).

Hinh 2-41, So do thay th& 1 pha cla
dong co khong dong bo. -

o (2—70)
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T so di} thay thé hinh: 2-41 ta ¢6 trj s6 hiéu dung clda dong ({ién stalo:

AR R < e TR 1 i (2-71)

V 2 2 2 \3
PP-+XH v Rz A
f1+—;" + &

R;z = Iy + B}:" Tom = T1 + a:'2—' dién khang ngén mach.

trong dé:

Bidu thirc (2-71) la phucng trinh diic tinh dong stato va dwge bidu dién
tréen hinh 2-42.

Tw (2-71): :
Khi w =0, s-= 1 ta co:

I; = I;;m — dong dién ngin mach cua stato.
Khi ® = w,, s = 0 ta ¢c6:

]
RErr
nghia l1a ¢ t6c d6 dong bo, ddng co vﬁn tleu thu dong dién tir héa dé tao ra tir
trwong quay. 7
Tri s hiéu dung chia dong dién réto da quy ddi vé& stato I; 12+

P = Us - (2-72)

2 o R: ) ‘
V(o+ =) e

Bitu thac (2-72) 1a dic'tinh dong roéto va dwge biéu din trén hinh 2-43

Whrs whs
' r e -
w
0 '
o 74
a T' r\
!
t
.
|
PRl
4 74
75 Zam*
Hinh 2-42. Pac Linh dong stato Hinh 2-43. Dac tinh dong réto
cia ddng co khong dbng bo. ctia dong co khong ddng bha.
T (2-72) ta thdy:
Khi o = w,, =0 I,=0
Khi w = 0 $ S = lv
i Uy ey . .
1 = L (2-73)

V(ll'*' RZ) +xnm‘
trong d6 I;.,m 14 dong ngin mach ciia réto hoic dong khm  dong.

5—CSTD/TI 65 |



bE tim phuond trinh diic tinh co ta xuft phat tir diéu kién cén-bang ¢ong
sufit trong ddng co: cOng sudt dién tir chuyln tir slato sang roto:
Py = Me w,

trong d6 My, mbébmen diﬁ:n ter cua dong c.o.;

“ Néu bd qua cac t&n thil phy thi Mg = Mco, d& tién ta ky hidu Ma=Mco=M.
Céng sudl d6 chia thanh 2 thanh phén: d :
Cong sudt Twara tryc dfng co 1a Pe va cong sudt t3n hao ddng trong

roto A P, nghia 1a:
‘ Pp = Pcu + A Pz

ra

hay . , -
M w,= Mo+ AP, :
do d6: " :
. AP, =M@, —w) =M 9,5 (2-74)
Mat khac:
AP, = 31} R, (2-75)
nén ;
G
M o= 2R (2-76)
- w,$ ,
thay (2-72) vao (2-76) ta dugc phwong trinh dic tinh co: _
M = SUTR: (2-77) -

R ! 2 .
Wy [(rt + Ri ) + .CU;m]
8
. ' Quan hé (2-77) la duong~

cong ¢6 cuc trj, dang caa co6
dwoc biéu dién trén hinh 2-44,
DPitm cuc tri thuong goi la
diém 16i han c6 loa A0 [Mu, Sw) .
gia tri clla chung dwogc xac dinh
hiing cach liy vi pban cla (2-77)
theo s roi cho bidng khong ta duoge:
2R2 — - (2-78)
1 + Tim
Thay (2-78) vao (2-77) ta cé6:
| » 302
Min = + - e
7 P e 200 (11 == V1§ #2a)
‘ am Trong. (2-78) va (2-79) dau
Hinh 2-44. Pic tinh co cha déng co khon «+» ng voi trang thai dong co
ddng bo. - va diu a—>» &ng voi trang thai
. ‘ may phat.
T (2-79) ta thiy mémen t6i han & trang thai may phat 16n hon momen
t¢i han & trang thai déng co. "

Sih = + —
th ~ Yr

2-79)
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Ta L6 thé viét phuong trinh dic tinh co dwoi dang khac thuan lién hon
bing cdch lap ti s6 gifra (2-77) va (2-79) (& 2-79 14y ddu +) rdi bién doi
s€ duoc:

‘ oMy, (1 ) ﬁ
M= — L (S + 8Sw) (2-80)
— 4 + 2asy - |
K Sth S
trong 46
Ry °
Déi v6i nhirng dong co cOng suit 1é6h thudng r; rdt nhé so voi x,, nén
c6 the coiry =~ 0 va as,, = 0 khi do: A
2M
M= — “’S (2-81)
Liex p Sth
‘Slh S
va '
Rs '
§th = 4 (2-82)
3 U}
w = 20o% nm (2-83)

Trong nhidu truong hop cho phép ta sit dung nhitng phuong rinh ghn
ding bing cich tuyén tinh héa dic tinh co trong doan lam viéc. G ving d6

truot nhd s << 0,4 s, ta xem o L 0 va ¢c6:
Sth
2M
M e ——l—hJ S (2'84)
Sin

d6 chinh 14 dudng ti€p tuyén voi dic tinh co tai diém ddng bod (dudmg 1 trén
hinh 2-44). ' _

C6 the tuyén tinh héa doan lAm viéc qua diém khong tii 1y tudng va
didm dinh mtc¢ nhu dudng 2 trén binh 2-44. Phuong trinh gin ding la

M= Mo s
dm
Tir dang dic tinh hinh 2-44 ta'thdy dé ctrng cia ddc tinh co bign ddi ca
ve tri s6 l4n ddu. Dua vao biéu thic
_dM _ dM  ds
= do ds dw

(2-85)

(2-86)

ta xét cho tirng doan:
P6i voi doan lam viée st dung phuong trinh gian dung (2-84) ta ¢6:
dM _ 2M, o
dg.. 7 s
kbl B e MRS Vay 4o cirng xac dinh theo
W, dw W,

Mt khéc tir s =

(2-86) 1a:
2M ' C
Bp=— —1 (2-87a)

(\)osth
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Tuong ty nhu t1én, tir (2-85) la ¢o:

g= — Mo (2-87b)
M6Sam
v & don vi tuong ddi: |
. : (2-87¢)
Sam

‘Nhu vay trén doan-lam v1éc B Am va mot cach gin ding cé th@ coi 1a

‘khong doi.
Doi v&i doan dic tinh khéng lam viéc be (xem hinh 2-44) vi's 16n hon,

nhléu s nén gan dung c6 thé xem 2! = 0 va phuong trinh biéu dién doan be 1a:
8
M = 2_M'h_~°“9 ‘ (2-88)
s
vh _
B = -——m”’z"‘ (2-80)
™S :

Nhu vay & doan nay p dwong va cé trj s6 bién dm

2. C4c thong 86 énh huong dén djc tinh co.

Tir cac phurong trinh trén ta thiy ring mémen téi han clia dong co ty 18
véi binh phuong cha dién 4p dit vao stato, ty 1é nghich voi tin sd -va phy
thude vao cac thdng s ciia dong co. DY truot 16i han ciing phu thudc vio cac
thong s6 ciu tao cla dong co. Khi cac thong 36 trén thay d6i, dang dic tinh
co s& bién ddi.

a) Anh hudng ciia dien dp ledi. Khi dién 4p gidm d6 truol t&i han khong
ddi: w, = const cdn moémen 16i han sé&
gidm binh phuong véi dién ap. Cac dac
tinh co ¢6 ddng biéu dién (rén hinh.2-45,

T do thi tathidy véi mét mOébmen
can xac dinh (M.) dién ap cang gidm thi
téc d6 ' xac ldp cang nhd. Miat khac vi
mémen khdi déng va mémen téi han
déu giam theo dién 4p nén kha ning qua
tdi va khoi dong gidm din. Do dé néu
dién 4p qua nho thi hé truyén dong c6
~ . thd khang khdi dong dwge (dwong Us,)
Hinh 2-45. Chc d#c tinh co cda dong hodc khdong lam viéc duoge (dudng U3)

co khéng ddng bo khi dien 4p giim voi
Jam > Ur > U2 > Us. Ta c6 the thay ddi thong s8 nay

| dé han ché dong dién khéi ddng cua
dong co khdng ddong bo 16ng s6¢ hode digu chinh t8c do..
b) Anh huéng cta dign fré phu Ry,.dién khdng phy é maqch stato. Déi

véi nhirng déng co khén g ddng bd 16ng séc c6 cOng suit trung binh va lén
d® han ché dong dién khdi ddng ngudi ta mic thém dién tréd phu  hoiec dién

khang phu vio mach stato nhu so 46 nguyén 1y hinh 2-46a,
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Ti. c4e bitu thirc trén ta thdy khi thay ddi R, hodic x; & mach stato thi:
®, = const; s;, gidm, M, gidm nén dic tinh ¢o ¢6 dang nhu hinh 2-46b.

@)

6) ,
Hinh 2-46. So d® nguyén ly (a) va cac dic tinh co (b) cia
déng co khéng ddng bo khi ¢6 xr, Ry & mach, stato.

Chu y ring néu chon Ry va x¢ d% c6 moémen khéi déng (M3 ) nhu nhau
thi dic tinh co khi ¢6 Ry s& ndm gn truc tung hon vitén thdttrén no nhidu hon.

Tuy nhién hé sd cong sufil cua phu‘ono phap nay cao hon, tir d6 thi ta
thiy c6 thd thay ddi cic thong sb nﬁy d& didu chinh tdc do va kh&i dong cac-
.ddng co long sée.

Céc tri s6 cta R; hodic x; dung d& khéi dfmg dugc x4c dinh bing cach
dira vao tam gléc tong tr& ngin mach va yéu clu vé han ché dongdién khdi dong.

Gia sir cin 'han ch& dong dién khéi ddng tr tri s6 doag dién ngin mach’

rng v6i ddc tinh. tu nhién I, dén I véi

I = al (e < 1)
con M, = o®M,,

o

an

Khi d6 tdng tré ngidn mach: ANED
a '
Céac tam giac tdng trd ngin mach dwoc vé trén hinh 2-47.

/T_—r

Py
2/ r
I 4 v f
Z an ///’ J n
am A x l// ! T x
nm g
; 1 //’ zﬂm_ lﬂm Z 4’""
LA— r/;/ﬂ——— P— lﬁ‘ —_— nm—-’-
d) )

Hinh 2-47. Cac tam gidc tdng tréd ngén mach tw nhign (a), c6 them Ry & stato
(b) c6 thém xr & stato (c) ciia dong co khéng ddng bo.
s
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Ti cac tam giac 1ong trd ngdn mach hinh 2-47b va c ta cé:

2 39 :
' R = \/( Zom ) — Xom — I'nm (2-94)
\ . ’
. : , > ~~
Xr == V( an ) ——— rﬁm = Xnm (2-95)
>3
lrong 40 | Fam = Ty - T '

2
nm—V(r1+F2) +Xm \

Trén- hinh 2-46a tiép diém chia cong tic
. to K diing d& ngfin mach Ry hoic x; saukhikhéi
déng.- , J
" ¢), Anh huéng ciia s6 déi cye p. D6i véi
nhi‘rng ddéng co khong dﬁngwijéc nhidu
cdp t8c 49, dé daiéu chinh t6c-dd cii n6é nguoi
la thay ddi s6 doi cuc & stato biing cach thay
doi cach d4u day & stato. :
o Xuft phat tir cac bi€u thiec:
" _ = -2“Tfl (2-96)
- Hi -48. Cac dic tinh co khi _ =
ﬁr;; d26i_835 d6i cuc p ciia dong : @ = @yl —3) (2-97)
co khong dong bo. va e4c biéu thuce s, (2-82), My, (2-83) ta thay
rdng khi s6 doi cuc p thay d&i thi tfc do dong
bd w, lhay ddi do d6 16c dd clia roto mthay doi. Do trugt téi han sy khong phu
thuéc p nén khong doi nghia 1a d¢ ctrng clia dic tink' co khong thay ddi.
Cha ¥ réng dé thay doi s6 do6i cuc ta phal thay d6i cich néi day & stato

cha dong co, do do, ¢o thd thay ddi mét sb thong s clia ddng co nhu Uy, x,,
r. K& quid 12 moémen t6i han cb thé bi thay ddi.

Vi du, trong trudng hop thay d6i sd déi cuc tir Pr den P2 vOi py = i_ P1
va ¢6 M, = cons thi cac dic tinh co ¢6é dang b1eu dién trén hinh 2- 48

d) Anh hudng cia tan so0 luoi dién f1 Néu cung cép cho dong co badi
nguén dién cé tin sd thay doi thi téc do cia dong co sé thay ddi va dang cia -
dic tinh co ciing thay di,

Tir (2-96) va (2-97) ta thdy khi f; thay ddi thi o, va « thay doi. Do truot
toi han theo (2-82) ta c6:

l".’) ' r“)
Sy, == — = —_—

xnm 2ﬂf1an

Mdémen téi haﬁ theo biéu thirc (2-81) ta c6:

2
SUgp 3p /Uiy
My, = = & (2-98)
4ﬂf| R Qﬂfanm == 8ﬂzldnm_ | o o
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- i Lo ; {. "l Y
+. Nhu vay moémen toi han M, s& thay dditheo quy luat bién ddi cha ly so
f .Khi thay d81 f;, néu gia thiét 91‘_ = const thi My, = const va ta duoc ho dic
1
tinh ¢6 dang bx%u didn trén hinh 2-49.

e)-Anh hudng ciia di¢n Ird o mach réto. Poi
véi nhitng ddng co khong ddng bod roto quin day:
rguoi ta thudng mic thém dién trg phu vde mach
.r8to d& han ché dong dién kh&i dong hoic dleu
chinh tdc d9 clia dong co.

Trong trudng hgp ndy w, = const; M, = const
con 49 trirgt 16i han theo (2-82) ta c6:

r + R
Sthm = ——— ' 5% bién d8i. R¢ cAng l6n dd truot

Xnm -

, _ Hinkh 2-49. Chc dic tinh
téi han nhAn tao syp. cang 16n va theo (2-87a) ta  co ciia dong co khéng ddng
thdy B ecAng gidm nghia 13 d3c tinh co & doan lam  bo khi thay ddi tin s6 v6i
viéc s& cing mém. | f12 <fiam <fu.

Nhu vay thay ddi dién tré phu & mach réto ta s& dwge mét ho dic tinh
bién tr§ coé dang biéu dién trén hinh 2-50.

w|

oom L2

9

. | ,

Hinh 2-50. Cac dic tinh dong réto (a), dic tinh co nhan tao (b) cua dong co
khong ddng bo roéto quin dAy véi Re, < Rf Rf

Hé s6 céng sudt cita mach véna lam viéc khl c6 thém dlen trd phu R; o
mach roto duqc x4c dinb theo biu thire:

r+R

‘ .+ ‘
COS@Qy = ‘ S )

‘ 3
r. + R; 2
V( I -+ .__._2.__f) +xnm
5

T do thi va tir (2-99) ta thdy réing dién tré phy Rg cang ting, dong dién
ngéin mach (dong kh&i ddng) cang gidm, hé sd cOng sufit cosp, cang ting. Trong
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mot pham vi ndo d6 moémen khai dong tdng. con’sau d6 sé giam 14 do thant
phan tic dung cua dong dién roto nhé di. Vi vAy phdi ciin cir vae diéu kién
khdi dong va dac diém cta phu tAi ma chon tri sd dién trd phu cho thich hop.

3. Caeh dyng dge tinh ty nhien va bién tro.

R

u) Cdch dyng ddc tinh co ly nhién (Ry = 0). Vi d4c tinh co tir nhién cia

cac dong co khong dong bd 1a dudng. cong phitc tap nén mudn dung né ta
phai xac dinh nhidu diém c6 toa 40 [M, s].

Co thé sir dung mot trong 2 cach dung sau:

— Dung chinh xac thue hi‘én dwoe kbi da biét diy di cac thong sb cia
déng co 1a:

\'1”1 an
JAM= ——, AMeka = L
X x2 M= l\'lﬁm M+kd Mdm

Tir cac théng sé trén dua vao (2-78) tinh sy, va dwa vao (2-79) tinh M

Pdma Udmv I2dml Nam, E?nm; ry, Xg, T2, X2 hOéC[

va'tinh a2 = 2* . sau™do6 thay ching vao (2-80) va cho d(}'tru'qt bién thién tir

I‘2=

s=0dén s=1 ta s& xac dinh duogc cac gia tri twong ing ctia mémen va dung
dwgc dat tinh ty nhién co, dang biéu dién trén hinh 2-44. Cho.» cang nhiéu gia
tri thi dac {inh co dung duge cang chinh xac. & cach dung nay neu khong biét cac

thong s6 ry, x, r2, , 2, Esnms lzam (thuwdmg & cac ddng co khong déng bd long

s6¢ nguoi ta khong cho c4ac thong sé nay) thi & sk dung biéu thirc (2-80) ta
can xdc dinh cac tri s6 Mw, S, « nhu sau:

Diura vao hé s6 qua tai vé moémen Ay ta xac dinh duoc:
Mip = A Myp,

Vi Mdm_l()Oﬂ Pam — (N.m) — mdmen dinh mire cua dong gk A
Wim .

Muén xac dinh a va sy, ta phal giai dong thén cae bidu thuc (2-80) viét
cho hai diém:

Piém dinh mtrc [Man; Sam | :

M — 2Ml]l (1 + asf.li) (2_100)
g R TI 2asiy
. Sth Sdm

va diém khoi dong ban diu [ Mpm, s = 1]:

_ 2Miy (14-as4)
Avka. Mam =
1/sin + s/l + 2asy,

— Phwong phap gin ding, st dung khl khOng biét cac thong s6 Ty, X1,

(2-101)

}';{ Iﬂdm Eanmy )‘Mk(l



Trong trueong hgp nay ddi voi nhitng ddng co c¢6 cong sudt nho hoic
trung binh va c¢6 d& truot binh thudng (s”,_015—-02o) thi- dién trd téc

dung clia cudn day stato r; gin bing dién trd tic dung cla cudn day réto da
quy ddi va stato, nghia 1a

) rl
Tyme I'yy, @ = — 7=

r

~
’

l)

gl

Phuong trinh dic tinh co (2-80) tré thanh

I\I —_ 2Mth (1+5lh
S
— -+ —th + 2Slh
Sin

(2-102)

irong dé M, = M.g, Mgwm, cOn dd truot tai han s dwoc xac dinh tir (2-102) viéy,
cho diém &inh mirc:

My, = 2Am «Mam (1451n)

N Sdm Slh %
|' gh
Sih - Sdm‘

Am +'\/7\2M — 1 + 2s4m (AI’»{ —1)
Sth=5Sdm )

1 — 254, (AM — 1

b4i v6i nhitng ddng co cong suit 16n thwdng ry'rit nhé so voi Xnm DED
c6 thE xem as,, =0 -va

va duoc:

(2-103a

o \

Sih = Sdm (;\M + VR;){ — 1) (2-103b)
Phuong trinh diic tinh co ¢6 dang don gian: !
M= — ZM“’S (2-104)
=+ th _ )
Sth 5

Khi khong cian d0 chinh xac cao ta cé thé coi dic tinh co la dudng thﬁné
va dung né theo (2-89).

b) Cdach du'ng dic tinh co bién trd (chi cé 661 v@i dong co khong dong
bd réto quidn day). Tuong tu nhuw & dic tinh co tu nhlén dic tinh co bién tré
duoc dyng theo moét trong ha1 cach sau:

— Cach dyng chinh xac. Khi bidt @iy db cic théng sé ciia 8dng co. ta si
dung cac phuong trinh chinh xac (2-78), (2- 79) va (2-80) cu thé tinh

i+
Sthot = 5 o
\/ I‘1-}_ ¥ am
Iy
gy = ‘
ra+ By
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ro rang
r

din - Sihip == @nt . Sipy = - —— \
| r, + R{
Phuong trinh dic tinh co biéa trd:
- ngh (IS""' At - Sl-hnl) (2_105)_
+ tho + zanlsthn[
Sihnt ]

Trong biéu thuc trén:
A1ns Sthin — hé 86 va 46 truot t16i han cia dac tinh co tw nhién;
Ant, Sinmt — hé s6 va d6 trugl téi han cha dic tinh nhan tao (bién tro).
— Cach dung gin dung Khi bd qua dlen trd tac dung cha cuén day stalo
(r; = O). ta co.
Sthot. = ﬂ (2-106)

xnm
Thay (2-106) vao (2-105) va & trén doan lam viéc xem sfs;, = 0 ta c6:

Xom

M =2M,, ——82 (2-107)
r +R¢ |
Ciing c6 thé dung dic tinh bién (r& biing cach dwa .vao cac dic tinh co.
tu nhién da dung dwoc & phin trén nhu sau:

0] cung m6t gia tri mémen tir cAc phwong trinh dic tinh co tir nhién va
bién tré la co:

2M i, (1 4 asyy) _ 2Muy, (1 4 asyy) -

Sth«tn + Stp Sthant + Sat
Stq Stutn Snt Sthnt __I
nghia la"
) N
Stn -+ Sthta __ Snt + Sthnt
. Sthto Sig Sthot Snt
b6i voi doan lam viée tir quan hé lrén ta suy ra:
Snt Stn
=
Sthnt Sthin
hay
Snt __ Sthat r; + Ry
= = : . (2-108)
Stn Sthtn Ty
va dvogc: '
r; + Ry
Spt =8 —— -~ (2"109)
r;

Dua vao (2-109) ta c¢6 cach dyng dic tinh bién tré nhw sau: ing v6i moi
gia tri cia mdmen M trém dic tinh co fw nhién ta xac dinh duge s, thay vao
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(2-109) xic dinh duwoc s, tir d6 dung duoe tirng didm ca didc tinh bién lré.
Céch dung chi ra trén hinh 2-51.

Cha ¥ r'?mg, trong cac bidu thie tinh todn di néu, néu di cho E,,,,
Loam ma khong cho r; thi ta tinh né theo ' |
bitu thte: T

EQ-nm Sam

rp, = — Q)y; 2-110
2 V3 Loie (§2) . ( )
va
rr = kr Ta; x'r): lx;lﬂ:nn:erg
- U A
k =k _
voi; ke-_:,Emm =~ 0,95 Ui ;o (2-11D)
Eann E2nm

Trong cac bidu thirc trén:

Ejua — sire dién dong giira hai vanh gop
roto khi roté ddng.im (V); Iy, — dong
dién dinh mic & rélo (A); Ujan — dign ap
diay dinh mac caa ludi dién (V); k., — hé
sd tinh ddi dién trb, dién khang rdto sang  Finn 2-51. Cach dung dic tinh bién tro
slato; k. — hé s& bi€n d6i sirc dién dong; cia dongs co khodg dbng bg roto quin day
Eign — sttc dién d6ng dinh mirc & stato.

2y

2-10. KHOI DONG VA CACH XAC DINH PIEN TRy KHOI DONEG

CUA PONG CO KHONG DPONG BO ‘

, Tuwong tr nhu & cac doéng co mét chiéu, d6i véi nhirtng déng co khong
dong b@ roto qudn diy. d& han ché dong dién khéi ddng, tang mdmen khéi
d4éng ngudi ta mac thém dién tré phu vdo mach rolo roi loai din né di. So d6
nguyén 1y va ho dic tinh khéi déng (dic tinh bi&u trd) trinh bay trén hinh 2-52.

| - , ]
0 : ARy 2 M

Hinh 2-52. So d% nguyén ly (a) cic dic tinh co (b) khi
kh&i d6ng déng co khong dbng b rotd quin diy



Di¢n tro phu mic thém vao c6 thd d6i xing hodic khong dbi xung o 3‘.
pha ciia réto. b phiin niy ta chi xét trudng hop dién tré 46 1a d6i xitng. '
D3 xic dinh tri s8 cic cdp dién trd khdi ddng ta c6 Lhé sit dung dd thi
~ hinh tia véi cac dic tinh da dugc tuyén tinh héa (rong doan khoi d0ng. :
Trinh tr tién hanh nhu sau (xem hinh 2-52h). \ .
— Dya vao cac théng sd cia ddng co vé ddc tinh co tw nhién (dudng
" TN trén hinh 2-52b). . .

— Chon giéi han trén cia momen khéi doéng la M, < 0,85M,, va giéi han
dudi My > (1,1 1,31 M, holic My > (1,1 = 1,3) Man..

— D#t.M;, M, 1én truc hoanh va ké hai dwdng déng song song voi truc tung
cit dic linh ty nhién & ditm a va b. K& duong thdng qua ab, duong nay cit
dudngsong song voi truc hoanh qua. w, 1ai di¥m t,t chinh 12 di¢m ddng quy cta °
chc tia khéi dong. Lay t lam didm xudt phat ta v& cac dac tinh bién tré. Trinh
tr va diu kién vé giéng nhu di néu & dong co mot chiéu kich 4 ddc 14p.

— X4c dinh tri s6 cac cip dién tré khdi dong.

S& dung (2-108):

Say _ I'2+I'f
> Sln‘ r2
bién ddi ta co:
e Sat— Stp
Iy Sin
vay |
) Spt — St :
rf= ———"rp, _ , (2-112)
S|n .

Tir 4o thi hinh 2-52b ta ¢6
id—ib _ bd

r = = —
f ib " b :
if — id af -y { 7
R rg = —I's i 2-113
fy ib ° b . . A
ih — if fh :
r, =—————ry=-—Tr : \
fs i T qp I ’

Ciing c6 the xic djnh tri s6 chc cdp dién trd b&ng phwong phap giai tich
lupng ty nhu & dong co mot chidu kich_tix déc 14p. Khi dé-ta s& dung

cac bidu thirc (2-24b), (2-26) va (2-27b) trong d6 thay R} ='sq, va R, = r,.

2-11. CAC TRANG THAI HAM CUA DPONG CO KHONG BONG BO
Twong tw nhir G‘d(_}ng co mot chidu kich {ir doc lap, d{)ng-co khdong déng
bo cling ¢6 3 trang thai him : him iai sinh, him nguoc va ham dong ﬁﬁng, &
1. Ham tai sinh (hdm tra niing ‘luc_r\ng veé ludi).

5 Ham tai sinh 12 mot trang Lhai may phat ma dong co bién co ning thanh
dién ning trd cong suit tac dung v& luoi. S

Ham tai sinh x3y ra khi t6c.d6 w cha réto 16n hon téc do dong bo w,.
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4] trang thai dong ¢o L trudng quay cit qua céc thanh dan ¢ta cudn day.
stato va rolo theo chifu nhw nhau nén sirc gién dong & stato Ei va o roto K,
tring pha nhau. 0' him tai sinh E; vin gitt chidu cil coOn suc dién-dong E; co
chiéu nguoe lai vi khi d6 >, cc thanh ddn roto cit tir truong quay theo
chiéu ngugc lai.

Xuit phat tir bidu thirc dong dién rolo:

. B E;R!S E' X.SE
U I s, BN (2-114)

i : - —
B; + jx:-'z‘S R;+(x'23)? Rg + (xf_)‘s)2

o

ta thay ring khi chuy2n sang trang thai may phat s <0 chi c6 thanh phin tac
dung cta dong dién roto ddi chidu, do d6 mémen ddi chiéu, con thanh phin
phin khing vin giir chidy ci. O trang thai nay dong co lam viée nhu mol may
phat dién song song véi 1udi, tra cong sufit tac dung vé& ludi con van tiéu thu
cong sudt phan khang d@ duy tri tir trudng quay. ,

\

W
wo F\"‘a tﬂ / Y
o
M
( ‘
HTS b
fn_ __aJo ‘T
A
—
2) b)
Hinh 2-53. So d8 nguyén 1y (a) va dic tinh co Hinh 2-54. Dic tinh co .hém taisinh.
(b) khi him t4i sinh ctia dong co khong dong khi gidm t6c 46 co khong ddng
bd véi thi thé ning bo-béng cich thay ds8i p hoiic f1.

Trang thai ham tai sinh clia déng co khong' ddng b thudng xdy ra trong
cac trirdng hop sau:

_ & cac hé théng c6 tai thé ndng him tai sinh xdy ra khi ha tii trong
& nhitng téc do 16n hon téc dd dong bd w,. :

" So 46 nguyén ly va ddc- tinh co trong trwong hgp niy biéu dién trép:
hinh 2-53. Khi ha'ldi trong d¢ng co duoge doi chitu tir truong quay so voéi lac
nang tii bing cach ddi chéo hai trong 3 pha ctia stato (hinh 2-53a).

Twong tw nhu da phéan tich & dong co dién moét chidu kich tir doc 14p,
trang Lhai ham tai sinh cua dong co nay thuong dwgc thyc hién trén-ddc tinh
‘ty nhién nghia 1a khong dung di¢n tré phu & mach réto. Khi d6 dogn dic tinh
ham tai sinh 13 — web (hinl 2-53b). '

— O nhitng dong co c6 digu chinh t8c do bing cach thﬁy ddi 58 ddi cuc
ho#c thay d&i tin s6, ham t4i sinh thudng xiy ra khi gidm tdc do.
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Vi'dy kbi giam t6e do dong Lo lu wy dén wyy bing cach ting p hodc gidl
f{ ta s& duwoc doan dic tinh ham tai sinb 13 bawg trén hinh 2-34. ; :§

4
1 A8,

3
W

L]

z
Mg M
'1
~ W,
Hinh 2-55. Cac ddc tinh co Hinh 2-56. Cac dic tinh co khi
khi him npgwoc dbéng co ham nguge biing cach ddo chidu
khong ddng bo roto quén tr truong quay cia déng co
day vo6i tidi thé ning. khong dong bo.

2. Him ngwee.

, Ham nguoe 1a mot trang thai may phat ma réto clia dong co khong dong.
bd quay ngugc voi tir trudng quay luong rng véi thir ty pha cia dién ap Iuéi
diat vao slato.

Frang thai nay cé th¢ x4y ra trong hai trudng heop.

a) Dua théin dién trd phu vio mach roto cua che dong co khéng dong bo
roto quén day khi momen can thé ning. Cac ddc tinh co bi€éu dién trén hinh 2-55..

Dién bién clia qui,trinh twong tur nhu di phan tich & ddng co 1 chiéu

kich ter dde lap. Poan him ngugc 12 cd.

b) Pdi'chiéu tu trudng quay khi dong co dang lamd viéc bing cach adi
chéo hai trong 3 pha cia slalo. ‘ '

Cic diic tinh co trong truong hop nay bidu dién trén hinh 2-56. Néu

khopg cé dién tré phu trong mach réto (dic tinh ty nhién) thi doan him nguoc
la byey, con néu c6 Ry 6 mach roto thi doan him ngugc 12 beea.

Chu y ring, trong cd hai trudng hop him nguoe di néu vis = o, +w /> 1,

W,

nén dgng\ dién rélo co gia tri lén. Mat khac vi tin sé chia dong roto fj = sf, lon,
' 3

nén dién khang roto x} 16n, do 46 momen nhd. Vi vdy d& ting moémen ham,
dong thoi han ché dong dién réto clia chc ddng co khéng ddng bd roéto quédn
ddy cin dua thém dién ir& phu Ry ¢6 gi4 tri’ di- 16 vao mach réto. ‘

Tri 86 cha R; 4y c6 thé x4c dinh dua vio d6 thi dic tinh co nh& khi

khdi dbng.
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3. Hadm dong nang.

Ram dong ning la trang thai ma dong co khéng déng bé lam }rxgc “:{J
mot may phat dién ddng bd cyc An cé tin s bién dbi va duoc !&jch tir .stauo.
Dong ning da tich luy duge & qua trinh lam viée truée d.é: bién thanh dién
ning va tiéu hao trén dién trd cta mach roto dudi dang nhiét.

Trang thai nay xiy ra khi déng co dang quay ta cit stato cida né kho
lu6i dign xoay chidu rdi déng vao ngudn di¢n mot Cbiéu- A

Cén clr vao loai ngudn mol chidu dua vao stato, nguwoi ta chia him dong
bdng clha ddng co nay thanh ham dong ning kich tir doc 1ap va tr kich,

Him dong niang kich tir doc 14p dugc thyc hién theo so do nguyén ly
hinh 2-57a v6i ngudn mot chidu duwge liy ti bén ngoii khong lién quan dén
ning lwgng do ddng co tao ra.

' D3i voi him dong ning tw kich, ngudn mot chidu dwgc tao ra tur f}ﬁ?g
lrong ma dong co da tich liy duwge. Hinh 2-57b, ¢ trinh bay hai phwong an
thuc hién trang thai him nay.

{Zk | %{i /

.;iﬂ—a+ T( e % -
r”——_o__ )”'c% L, H

& ¢)

Ry

21

(

Hinh 2-57. So dd nguyén 1y ham dong ning kich tir doc 1ap (a)
tur kich dung tu dién (b) va ty kich t& mach réto (c¢) cita dong
| ) co khéng dong bo.

Khj cit stato khdi lu6i dién xoay-chiéu rbi/ d‘éng vao pgan dién 'mQ'E

chigu, dong mot chidu chdy trong slalo sinh ra m?l ll.f lrué:ng dimg yén so véi
" gid st L thong @ clta n6 ¢6 chidqu nhu mili tén chl tf'én hvmh 2-38. Do
sla’to. gjah Sgto ciia dong co vin quay Lhev chidu cii, gia st chidu clta w nhu trén:
glu:}? ::'én c'fl;c thanh d5n06 rolo sé cél tir trudng ding )fén nén xudt hién trong
n6 mot ,Sfrc dién dong cam Gng e; ¢6 chiéu xéc d{nh bang quy t.ic ban tay phdi
dwoe kv hieu bing nhitng ddu «+» (stc dién dong c6 chidu di vio), ddu ¢ ~»
Vél’ lId(JC {IOn' ¢6 chiéu di ra). Vi roto van kin mach nén e, sinh ra dong dién
e e ion w61 16, Tac dung Luong hd giita dong dién i; v6i L truong dirng
ot ]éln luc F c6 chidu x4c dinh bing quy tic ban tay trai nhu trén hinh
zgnlti(z 2‘ Smh ra momen him My ¢é chiéu nguoc véi chiBu quay cha rodto
lam cho rolo quay cham dan, e; giam dan. '

O ham dong ning kicﬁ""tt‘r ddc lap thi tﬁr thong @ c6 tri s6 khéng d6i
con & ham dong nang tu kich thi ® bién dbi.
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Dé lién cho viée nghién ciu va xdy dung d#c tinh co khi ham déng .
ndng kich & ddc lap, ta thay lrang thai miy phat ddng bd cgc An, c6 tin s
bién d061 cita ddng co & trang théai nay bling trang thai
dong co khong ddng bo, khi stato dwge ddu vao lwéi
dién xoay chiéu 3 pha. Nghia l1a thay doéng dién mot
chiZu & stato bing dong dién xoay chidu ding trj I, véi
diéu kién sirc lir ddng do 2 dong dién dy tao ra la nhu
nhau. Sirc tr déng xoay chidu do dong ding tri I
sinh ra dugc xac djnh theo bidu thic:

i -
= — V. 2-
Hinh 2-58. Gidi thich. Fy VZI’WJ (2-119),
didn bi€g cu a trinh
hlg:l dlm?gc::ngud@n;lzg Suc ter dong mét chiéu do dong dién mot chidu
khong ddng bo - thue té tao ra phu thuoc vao cach néi déy clia mach |
stato va duge bidu dién tong quat bing biéu thuc:
Fre = 2. Wil C(2-116)
Can bing (2-115) va (2-116) fa, c6: ) -
L = 33“2 Lo = Al (2-117)
- V2w,

trong 46 a, A — céc hé s6 phu thudc so 46 ndi mach stato khi him. P& xac dinh
chiing ta dua vao dd thj vécto sirc tir dd0ng mot chidu cha stato.

30°

'rmc Wr
b)

/
Hinh 2-59. So dd ndi day va do thi vecto sirc tir déng mot
chigu cla stato dong co khéng ddng bo khi hﬁm d6ng ning
- kich tir-dgc lap

Vi du v6i 8o @5 ndi day va dd thi vecto hinh 2-59 ta cé-
Fre = 2. Wic0s30° = V'3 Wi,
va '

= V2
/ 3=V3:A=ﬁ_ -



Bang cach tuong ty nhu vy la sé xac dinh dugce cac gia tri cua A ung
vOl cac so do dclll day 'khéc cua mach stato nhu ghi & bang 2-2.

Bang 2-2
So db d&u mach stato khi hdm déng néng cia déng co khéng
déng bé va hé s6 A

S

S 75" #5v diy
mach slafo
ve oG th
véec- 1o

svc ly dang

/e so

bé xay dung didc tinh co cha dong co trong ché dé nay ta dua vio so
do thay thé 1 pha nhu hinh 2-60.

So d6 thay thé& nay khac véi so @0 thay thé did néu dé xav dung dic tinh

co cha dong co khi ddu véi ludi dién xoay chiu (hinh 2-11)vé may di&m sau

O ché do déng co khoéng dong bo

thi dién 4p dit vao stato khong thay doi hji\

nghia la ngudn stato 14 ngudn &p; dong — -~ L r,

tor hoa Ip va te thong @ & truong hop - / J ! Vo *
nay khong déi, con dong dién stato [, G) ’

4 ) _ 2
dong dién roto I, bién do6i theo do [,=const

. . o
truot s. ‘ \\ :

o trang thai hﬁ_m dén? né'?g kich Hinh 2-60. So do6 thay thé 1 pha cla
tir ddc lap vi dong dién mot chiéu OImc ddng co khong ddng bo khi him dong
khong d6i nén doéng xoay chiéu dang ning kich tw doc lap.
tri I; eing khong d6i, nghia I ngudn
stato ¢6 the coi 1a ngudn dong. Mit khac vi tong tréd mach roto khi ham phuy
thuoc.vao L6c do nén dong dién r6to I, va dong tw héa I, déu thay 161, do
A5 L théng & stato thay do6i theo tée do roto.

Néu quan niém dd truot la tée do cdt twong doi cha thanh din roto voi
[ truong siato thi & trang thai hdm dong ning ndé duoe biéu thi hing tde do
_g6c teong d01:
G}

(')o

(-)‘ =

H—CST/TI S




Fu so do thay thé (hinh 2-60) ta ¢6 db ihi vecto dong dién nhu
hinh 2-61. ”

T so dd thay thé tacé:
E.w*

2

:
2 . -—_ '_—.)' ————
R , V Ry + (xjw*)?
+ Xy ‘ )
; 2

C!.

[} =

N

o

. *
PR T AE 10 (2-118)
- 2
v R™ + (x] w*)?

(rong d6 R, =r, +H

Tw d6 thi veclo dong dién ta co:

Hinh 2-6/. Db thy vecto déng .

dién khi ham ddng nang déng "= (1, -+ 12 sinp)? + (12 cospa)
co khong dong bd. 1 (e 2 P 2 2

2

hay
2 2 2 v o
=1+ I + 2L sing, (2-119)
trong do:
X, w®
singy = - (2-120
VR et
[hay 1;) (2-118) va simp’g (2-120) vao (2-119) ta co6:
9 9 9 y
., 5 1:1 X;L(U*i 2Ip. XpXéO.)*i—
H=r -+ 5 + 5 (2-121)
s Ry + (x,‘lm*)z R+ (x) w*)? '
T (2-121) larat ra:
R e
()
Ip '
o* = R (2-122

B ) I \? 2
(X +%p)" — (—) X,

].p. -
Ciing Lt (2-121) rat ra I, rdi thay vao (2-118) va bién doi ta sé duge:

I| X, w®
— a (2-123)

2

CV(Ry) (g x )

-

|



-

Ly luan tuong tr nhu & trang thai dong co khong déng bo binh Lhudng,
momen cha dong co trong trudng hop niy duge xac dinh theo biéu thirc:

0
LS L) A
312 . 32 [w®

Me —— = (2-124)

0y

Thay (2-123) vao (2-124) ta ¢6:

(2-125)

Dudng cong M = f(w*) sé& ¢6 diém cuc tri véiloa do la [Mlhdn. “’rh , cac

gia tri nay duwogc xac dinh bdng cach lay vi phan M (2-125) theo «* 'roi cho

bing khéng ta tim duwoc:

O = (2-1206)

thay (1-126) vao (2-125) ta dwoc:

"\'Il]ldn =

Z.mo(x“+ \2) 120

Dé thuian tién cho cach dung dic linh co ta lap ty s6 gitta (2-125) va (2-127)

roi bién doi sé dugc

2Minaa

M (2-128)
* e
w* “th
* w®
ON%

(2-128) la phwong trinh dac
tinh co cua dong co khong
dong bo khi hdm dong nang
kich i doc lap.

T ciae biédu thice trén
ta thay rang khithay doi R, thi
R thay dbi nén o), thay ddi
con M, = const. Khi thay
461 dong dién mot chiéu tirc

g

Hinh 2-62. Cic diic linh co cda ddng co khong ddng
by khi him déng niang kich tir déc lap.

12 thay d&i dong déng tri I; thi mémen toi han Mg, thay dbi con w:}: =counsl.

Dang cac dic linh co duge bidu dién trén hinh 2-62.
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Tu do thi ta ¢o so sanh sau: duong | va dwdng 2 cd cung gia tri R,
nhung dong moét chidu khac nhau; dudéng 2 va 3 c6 cung déong m¢t chidu
nhung R) khac nhau; dwong !l va 3 thi khiac nhau cA vé dién {rd & mach

roto lan dong mét chiéu.

Can cha y réing, do dién khang cda mach (& héa Ay lon hon riat nhidu

dién khang ngin mach X,, nén t6_c a0 tuong doéi toi han wt*h. clla cac
d&c tinh co him dong niang nhé hon nhiéu do irugl L6i hon s, cla cac dic
tinh co & so do ddu day binh thudng. Ngoai ra néu gia thiét I?,‘xi bing dién
Ap pha cua luéi dién xoay chigu & so d6 ddu day binh thudng, thi ciing do ~
ma moémen 16i han Mg, cla dong co & trang thai hAim déng nidng nhé hon
mdémen o1 han trén dic tinh (w nhién M.

2-12 PAC TINH CO VA CAC TRANG THAI LAM VIEC
CUA PONG CO DONG BO

bong co dong bd duoc st dung kha rong rai voi nhirng truyén déng
céng sudl trung binh va lon, yéu cidu do 6n dinh t6c do cao. N6 thuong dung
d2 truyén dong cac may bom, quat gié, may nén khi, cac thiél bj cia nha may:
luyén kim, gidy, x1 mang, dung lam dong co so cdp lrong cac L6 may phal cé
cOng sudl lon. So v6i cac dong co khac né ¢6 wu didm 14 hé s6 cong suat cosg,
hiéu sudt va do tin cdy trong van hanh cao:

So d6 nguyén ly biéu dién trén hinh 2-63,

(4)0 A
T
I
i
I
I
!
!
| d—
0 M
Mﬂ?dX
Hin 2-6G3. S0 d6 nguyen Hinh 2-64. Dic tinh co cna
[V cua dong co dong bo dong co déng bo

Sau ddy ta khao sat cac dic tinh va cic trang thai lam viéc cha né.

1. Céc dac tinh caa dong co.
Khi déng slato cua dong co-dbng bd vao ludi dién xoay chiéu co lan sé
[, khéng d6i, dong co s¢ lam viée voi t6e Ao dong bd khong phu thude tai:
2 f]

1’

n)o =
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bac tinh co cla dong co trong pham vi momen cho phép M < M, 14
duong thing song song voi truc hoanh, nghia 13 B = o va dugc biéu ién
trén hinh 2-64. ‘

Tuy nhién khi mémen vuot qua trj sé cire dai cho phép M > M, thi
t6c dé ddng co st léch khoi td8c do dong bo.

Trong nghién ciru tfnh toan hé truyén dong dung dong co ddng bd, ngudi
ta st dung mot diie tinh quan trong 1a diic tinh gée. N6 la su phy thudc giira
moémen ciia ddng co vai géc léch gitta veclo dién ap pha cua ludi U; va veclo
site dién dong cAm ung E trong day qudn slato do Lir trudng-mdt chidu ciia
roto simh ra: (

M = f(0).

Bic tinh nay duoe xdy dung bang cach s dung d6 thi vecto cia mach
stato chi ra trén hinh 2-65 véi gid thi¢t bd qua dién Ird tic dung cda cudn
ddy stato (r; = 0).

Trén do thi vecto:

U; — dién 4p pha cta luéi(V); E — sire
dién ddng pha cha stato (V); I - dong dién
stato (A); @, = T, + &, — dién khang pha cua
stato 1a tdng clia dién khang mach tir hoa
x, vh dién khang cudn day mot pha cia
stato @, (Q): 8 — gbéc léch gita U; va E;

¢ — gbc léch giita vecto dién ap U; va dong
dién L.

T d6 thi vecto ta cé: - Hinh 2-65. D& thi vecto cia mach
U[ cosp = Ecos (¢ — 9) (2_1'29) stalo cua dong co ddng bod
Tt tam giac ABC tim duoc:
) CB U; sing
cos(p — 6) = = -
¢ —0) CA Iz (2-130)
Thay (2-130) vdo (2-129) ta duoc:
U, sind
Us cosp = E— (2-131),
B
hay
U; Icosp = EU, sinf (2-132)
X
Vé trai clia (2-132) la cong suéit 1 pha ciia déng co.
Vav ¢bng sudt 3 phu cda dong co:
p=3 LUl ing (2-133)
Lg '
\Mdmen cha dong co:
' P 3EU; .
M = - = L sing , (2-134)
0 Ly

(2-134) la phrong trinh ddc tinh goc cha dong co doéng bo.
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. , . B . o O - T A
Mot cach gan dung la thiy déc tinh gbe co dang hinh sin bicu dien irén
hinh 2-66, dudng M.
T

I's

Khi 8 = tacobiéndo cuc

dal ciia hinh sin la
3EU .
M. = 5 Ll (2-135)
0o, .
M 207 & Phuong trinh (2-134) ¢ thé vié
2 son hon:

oD

M = )M, sinf (2.136)
M,, ddc trung cho khid ning
Hinh 2-66. Bidc tinh goc clia dong co dong bo. qua tai ctia dong co. Khi i tang
g6c 1éch pha 0 ting. Néu (A tdng

qui muace 8 > momen giam

ro];:[

Dong co dong ho thuong lam vice dinh mdc & tri 38 cha goc léch
8 = 200 — 25°. Heé =6 ua tai vé momen:
»\]nl

)‘\\1 = = 2 = 2,5).
-\‘Idm

Nhirng diéu da phan tich ¢ trén c¢hi ding véi nhitng déng cu déng bd
cuc 4n va monen chi xuidt hién khi roto eé kich ta. Con déi véi nhitng dong
co dong ho cuce loi, do su phan o khe ho khong khi khong déu gitra roto va
stato nén trong mayv vudt hién momen phin khaog phu va phuong trinh dae
finh woc codang:

v (U, E u-
M = —; ! sing + _ 1 (—1— - —l)sin‘_’el: (2-137)

() o 1 .d ;2 x q X d !

trong do x4, x,—dién khang doc truc va ngang truyc.

Trong truong hop nay dudng cong M (2-137) 14 16ng ctia hai thanh phén,
3U,E

———sind
d

M, =

vi momen phan khing

ZSU:;’ ; Ly .
M, = (— — —)sme

2(1)0 xq Ty

cic duong cong niy dwoce biéu dién trén hinh 2-66. Doi véi cac miy dong bo
cue An x, = Ly nén M, = 0 va M =M,

A



‘Thuong M. rdt nhd nén c6 the bd qua. Khi d6 d4c tinh géc cha dong co
cire An va cwe 16i nhu nhau.

2. Khéi dong va ham dong co dong by.

Trén réto cua dong co ¢6 hai cudn day: cudn kich tr d& sinh ra iy trudng
lac nén moémen lam vi¢e cha may va
cudn khoi dong kidu long soc. W A

Khoi dong ddng co thuc hién qua W,
hai giai doan: khoi dong khong dong 995,
bé vd dwa viao dong ho. O giai doan
dau stato cia dong co duoc doéng vio
nguon dién xoay chiéu. con cudn day
hich 1y duge dong kin qua dién trd han
ché Ry d€ cudn kich tor khéi bi qua ap
(o sire dién dong cam rng sinh ra trong
no. Th‘Ll'Ong Rhc = (8 - IO)R“ —dién tl'é’
cha cudn kich tir. Trong giai doan nav f

—fo

dong co dong bé dugc khdi dong nhu ol M
dong co khong dong bo. N&u cudn 10ng  pinn 267 pac tinh khoi dong cin
soc Lhuoce loai c¢6 dién trd lon thi dac ddng co ddng bo.

tinh khdi ddéng co6 dang duong 2 trén
hinh ‘2-6?: con néu no6 Lhude loai cé dién tré nhé thi dic tinh khéi déng co

dang nhw dwdong 1 trén hinh 2-67.

Tu do6 thi ta thdy dudng 2 ¢6 momen khdi ddng 16n hon nén dung thich
haop cho nhing truyén dong cdn khoi ddng c6 tdi. Tuy nhién & dudng nav
mémen viao dong bo M.y nhé hon.

Giai doan tht hai dva ddng co vao déng bd.

O cuéi giai doan khdi dong khong dong bo khi (e d6 dal (95 — 989 )
tdc 6 dong bo, la dua dong kich Itr vio roto dé tao ra momen dua ddng co
len 16c do déng bd: Giai doan nay rdt quan treng vi néu khong dua dong co
lén t6c do doéng bd duoce thi ddong co s& lam viée & (rang thdi khong dong bd,
cudn khai dong s& bi phat néng qua miace va ¢d the b chay.

Qu4 trinh khi dong con c6 thé thyc hién theo haicach:

Khéi dong truc 1iép bing cach dong stato vao ludi dién v6idicn ap dinh
mirc ngay lir diu. Trudng hop nay sé tao ra sy dot bicn cong suil cta luéi.
nén chi cho phép s dung cho nhitng déng co c6 cong sudt nhd hodic nhing
déng co ¢6 dién ap cao.

Khéi dong vian ticp bing cach déng stato vao ludi dién qua dién khanu
phu z; hoZc qua bién 4p tw ngiu d&€ han ché dong dién khéi dong sau do ngén

mach chung dr.



Truong hop siv dung dién khang phu ¢, tri 86 clia n6 co thé xic dinh
bing cach dua vao mémen hoic dong dién khéi ddng cin han ché. Mdomen
Khivi dong clia dong co ty 18 vaoi binh phuong clia dién 4p dit vao staio:

Upa \2 o
:\IL(] = A‘ll;ddm ( LT:; ) ‘ (..2‘138)
Dong dien khéi dong ty 1€ bic nhat véi dién dp:
U, |
lkd == Ikd.(lm Wkn: (2'139)

Trong cdc cOng Lhire tren:
Mid ams lig am — MOmen va dong dién khdi dong ung voi dién ap slalo Ja dinh
mirc; Mg, Iy — Momen va dong di¢n khoi dong wng voi dién ap siato cé
Uy <Ugm -

Néu bd qua dién (ro tac dung caa cudn day stato thi dign khang pha &
stato dwoe xac dinh theo hiéu thite:

U
‘115 —_— —_drn__- .
V' 3 Taam
Vi dong dién khéi dong & stato can han ché la I;, . Khi d6 ta xac dinh
dugc tri s6 cta dién khang phu cin hiét:

U,
T = —— — T, (2-140
F= I . )

Cung c¢6 thé xac dinh z; tr momen khér ddng can ham ché My,. Tu
(2-138), (2-139) va (2-140) ta cé:

T Uan '\/Mkddm _

" V3 laam ¥ M T
. xs( Myaam ]). , (2-141)
My

D& hamn dong co d6ng bd ngudi ta thuong thuc hién
ham déng ning bing cich, dong co dang quay cill stalo cta
nd khoi ludi dién xoay chiéu réi dong kin qua h¢ thdng dién
tré phy, con kich tir vin dwa vao réto nhu so d5 nguyén ly
hinh 2-67.

Dic tinh co ¢6 dang nhu dac tinh co ham Jddng niang
iinh 9-68. So do kich tir dde lap chia dong co khong dong bho.

nguyén Iy ham
dong ning cla
déng co dong bé.

Ham nguoc thwe té€ khong st dung vi no sinh ra céng
sudt dét bién 16n trong luGi dién va lam phtc lap cho mach
diéu khién khi cin dirng dong co.

Him lai sinh ¢6 thé xidy ra khi déng co lim viée & nhanh trai cha die
linh co (hinh 2-Gf). Ddng co lam viéc & ché d6 mdy phat biéd co ning:
lhanh di¢n nang tra veé lwdi. Trang thai hiom nay il gidp trong thue Le.
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3. Ldm vig¢e caa dong co ddng bo trong ché 44 ditu chinh cong sudt
phan khang.

. U'u viét cia dong co ddng béd so véi ciae dong co khac 14 ¢6 thé diéu chinh
cong svat phidn khang cla rdé tiéu thu tr lu6i. Trong ché dd nay cong suit ra
h"én truc Py, dién 4p ludi dit vao stato U; va (hn sd stato f; khong thay doi
con dong dién kich tir dwa vao roto Lthay doi, ‘

Khi dong co khéng mang tai nghia 1a P, = 0, sitc dién dong xudt hién
lrong cudn day stato gin bing dién ap ludl. Sac dién ddng nay duge xdc dinh
bé&i tir thong téng do stre tir dong stato va rolo tao nén. Vi vayv néu khong c¢o
Kich tir thi toan bo tu thong cta dong co -¢hi do swc tu dong stato sinh ra,
dong co sé tiéu thu tir luéi dong dién phan khang cham sau dién 4p mol goc
¢ = 90°. Khi duva dong kich tir vao rédto thi mdt phin stre tw dong 10ng duoc
tao nén bdi dong kich tir d6 nén dong ir hoa cla stato tieu thu i ludi s gidm
di. Cang ting dong kich tir thi dong dién tir héa cang giam, vi Liv mot giG han
nao dé tré di tiép tuc ting dong kich tir thi dong dién trong stato rd Lhanh
khit tir. Trong truong hop nay tir thong clia may lén hon tir thong Long tng
vai stre dién dong dd cho. Nghia la khi qua kich tir dong dién stato dong co ¢
pha vuot trude dién ap. Khi d6 dong co st lam viée & trang thai mav phat,
phat ra cong sudt phan khing. ‘

Su phu thudc giita dong dién tdng
o stato v6i dong kich tr & roto ung ]
véi cac cong sudt ra khdong d6i la 1 o
I. = fw)/P, = const ¢c6 dang nhung _
dudéng cong chit V bidu dién trén
hinh 2-69.

Trén hinh v&: cic diém cuc tiéu
Nov Ar Ao, cla cac duong cong 14 ung
v4i dong dién kich tir t0i wu va cosp=1,
déng dién stato la nho nhat va thuén
tac dung.

Qu¥ tich elia nhitng di¢m cue Liéu Hinh 2-69. Pic tinh chir \ cha
la duong nét dut (duong 2). Trén duong déng co dong bo.
nay ta thiy khi phu tidi ciang ting thi
dong stato cuc tidu c¢ang ting con dong kich tir 61 wu ting khong nhiéu ldm.
Nhirng diém & bén trai duong nay [a irng voi dong co lam viée & ché do thiéu
kich tiur, dong stato ¢6 tinh chél cAm khang, dong co tiéu thu cong suit phin
khang tw ludi. Gia tri cia dong dién slato ung voi dong kich tir biing khong
trén duong P, = 0 nim [rén dudng gioi han cta ving nay (diém B ctua duong 1
trén hinh 2-69). Dong dién stato & digm B duoc xac dinh bdi dién ap lwoi va
tdng tro doc truc. h

Néu xem Zg ~ x4 thi:
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O nhing diém nfim bén lrai dudng | ddng co s& mit dong bd. Vi vay
dudng 1 diic trung cho gioi han 6n dinh tinh cda déng co.

Nhirng didm nim bén trai duong 2 tuong ung véi dong co 1am viée &
ch€ do qua kich 1o va ¢o gboc @ vugl trude. Boéng co dong bd phat ra cong suit
phan khang. Gioi han cla tri sé dong dién stato trong ving qua kich tr duge
xac dinh theo didu kién phat néng cho phép clia cudn day stato va réto, thudng
Iax < 1,2 Iy Duomg 3 trén hinh 2-69 twong ung vdi gioi han trén clta déng
dién kich & theo diu kién phal néng cho phép cha cudn day kich tu.

Trén ho dic tinh chit V nguoi ta thuong st dung dudng cong I, = f(Iy)
khi P, = 0, va dudng cong phu thudc gitra cong sudt tiéu thy tir hwoi voi dong
dién kich tow khi P, = 013 Py = f(l,y) (duwong Py trén hinh 2-69).

Dua vao cac duong cong nay ¢6 thé xac dinh duge dién trd tac dung
cua slato r; va lri-s6 bdo hoa cha dién khang doc truc xy. So sinh coéng suit
tiéu thu tr ladi Py & cang tri s8 dong dién stato [, lrong ché do thicu kich tr
(cam khiang) va qua kich tir (dung khang) cé the xédc dinh duwge su phu thude
clia ton thitl lrong thép va cac tdn that phu theo mire do kich tir cla ddng co.

Dac tinh chr V &ng véi Py = 0 chinh 14 ddc linh cGa méy ba dong bo,

0



PHAN 1 HU HAI

PIEU KHIEN TOC PO TRUYEN DONG DIEN

KHA! NIEM CHUNG

Phan nay khao sat nhitng vin d& lien quan dén tac dong chii quan cla
ngudi dieu khién d61 vai gia tritée d6 cha truyén dong dién. Do 1a cde vin dé
- vé «diéu chinh téc dd» nghia la dat cac gia tri 1Am viéc khic nhau cho truyén
dong dién: duy tri «tdc dd dal» véi mol do chinh xae nao doé hodce goi la « 6n
dinh héa toc doé»; dong bo hoa tée dd cua hai true Iam viée va mot s6 yéu
ciu didu khién 16c do dic biét khac nhu dirng chinh xac.

T4t ca cac vin d& trén déu c6 moOt nét chung do la kha ning tac dong
trirc 1jiép 1én h¢-truyén dong dé khéng ché dai lugng téc do theo y mudn. Mot
hé ¢6 kha ning nhu vdy dugc goi la truyén dong dién diéu chinb.

Ta ¢6 thé phan loai cac hé truyen dong diéu chinh theo phuong phap
thay Adi t8c 46 cha chung. Hé thong phan loai duge tém tat trong biéu A6
hinh II-1.

Diéu chinh té¢ @6 1a mot noi dung Jén cUa phan nay. N6 dép tng yéu
cdu LAt yéu cha cac miy san xudt. Ta biét ring da s6 may sin xuil doi héi co
nhiéu cdp toc dé. Tuy theo difu kién 12m viéc ma ngudita chon t6c dd nay
hay téc do6 khac dé dat dwge mot quy trinh c6ng nghé t6i vu. Mudn cé duge
cac cdp t8c d6 khéc nhau trén may ta co the thav dbi c4u tric co hoc clia mayv
nhu ty s6 truyén, hodc thay ddi téc do cda chinh dong co truyén dong, 0 day
la khao sat phuong phéap thir hai va duoc trinh bay trong cac chuong 3. 4,5
va mot phan chuong 6.

Téc do lam viée cha wruyén dong dien do nguoi didu kbién quy dinh
duge goi la tée do dat. Trong qua trinh lam viéc gia tri niy c6 thé bj thay doi.
Vi t6¢ dd dong co phu thudc vao nhitu thong s6 ctia ngudn, mach va tii neén
khi cac thong s8 d6 bién doi thi téc d6 s& bién 46i. Tinh trang d6 giy ra sai
s6 (6c do va co the khong cho phép. Bé khic phue, ngudi ta dang nhitng bién
phap &n dinh hoa td¢c 46 ma thong dung nhal hién nay l1a 1ap cAc hé didu khitn
e d6ng. Noi dung nay duge trink bay trong chuong 7,



Ngoii ra nhiéu truong hop thye té con doi h¢i diéu khién toéc dé theo

nhirng muc dich khac, nhw ¢in bing t6c dd hai truc co, déng ho héa tdc 46
hai truc theo mét ty 1é nao d6, gidm 16¢ so bd trude khi dirng may (ding chinh
x4c) v.v... Nhitng vin d¢ ndy dwge néu trong chuong 6.
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CUHIUIFONG 11

PIEU CHINH TOC PO NHO BIEN BOI THONG SO
CUA MACH VA CUA MAY PIEN '

#3°1, cAc cHI TIEU CHAT LUQNG CUA TRUYEN DONG DIEN DIEU CHINH
Gk

Mot hé truyén déng dién didu chinh cé thé la ty dong néu cé dung cac
khau hoi tiép de lap thanh vong kin, hodc 12 ban (r déng khichi didu khién
vong hd va bing tay. Chit lugng cia n6 duge danh gia nho céc chi tiéu sau diy :

1. Sai 86 t6c do.

Sai sd tinh t6c dd la dai lwong ddc trung cho d6 chinh xac duy tri téc
dé dat. N6 la gia tri twong ddi cia 4o sul téc rng voi tai dinh mirc so voite
d6 dil khi khong taily ludng, nghia la: |

s% =202 100% = Aw* (3-1a)
Ws,,d ’
trong 46 w — téc do rng voi lai dinh mic; w0 - tic d9 khong tai ly tudng
(eng voi gia trj dat,
Néu toc do khong tai ly tudng ciia hé khong xac dinh thi sai s0 tinh duoc
tinh nhu sau:
sy = L2100, (3-1b)
U
trong. do w;—toce do khi tai nhd nhat Mpin; w2 — 10e dd khi tai M = M, + My,
Néu dic tinh co la duong thing thi tor quan hé Aw = My/B la co:
M.,

w,p

Nhu vae, sai s0 toe do phu thudc vao do cing cua ddc tinh co B, téc do
dat khi kh(’)ngwt&i Iy tudng w,e va phu lai trén truc dong co M.. Sai s6 cang
nhé, nghia la do chinh xic cang cao, thi hé cang tat.

Thue t& ¢6 nhiéu may khong yéu ciu do chinh xdc cao, nhu cic may van
chuyén, ﬁhung da s6 may lai co yéu ciu chdt ch& vé s%, c6 may yéu cau ril
cao. Vidu truc quin cla may lam gidy, may dét, may doa, may mai v.v... thuony
doi hoi sai 86 16c d¢ trong toan gid1 bién dé6i cha 14i (0~2M,y) d6 vai phian
tram. Truyén dong an dao cia may cat kim loai thuong yéu ciu s% < 10%, con
{ruvén déong chinh —<75%. Khi t_[w 5% dwoc coi 14 s6 liéu cho trude.

(N —

Sy = 100. (3-1c)
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NO1 chung, cac hé ban tu dong ¢é do chinh xac khong cao; da sé phuong
phap di¢u chinh thong s6 ¢6 s lon, con cac phurong phap diéu chinh ngudn thi
s nho hon nhiéu.

2. Giai dieu chinh. ,
Gidi dic¢u chinh D la tyv s6 gida 18¢ do lam viée lén nhidt va nho nhéit
ang véi phu tai da cho:

D = Wmax (3..2)
Wmnin

Phin lon cic may hién c’ia_li déu yéu ciu giai diéu chinh réng. Vi du may
cn thép co D =10 — 23, may gilly 3 — 20, may cat kim loai ¢6 the dén 200, 2000
hodc Ién hon. Nhu vdy hé truyén dong dién c¢6 D cang lon cang 16t.

(Gia tri cia D phu thude vA0 wmax ¥2 Wmin-

Tdoe do 16n nhat wy,, thuéng bi gioi han bdi do bén co hoc cta phan quay
cua may dién. U tdc dd cuo cac bo phan nay chiu luc dong kha 16n nén ¢6 thé
hu hong. M6l so may dién nhu dong cuo mét chiéu. t6e dd 1én nhilt con bj gi6i
han boi diéu kién chuy&n mach. Khi t6¢c dé 16n tia l&a phat sinh trén cd gop
dudicic ria choi than s& manh 1én va co thé khong cho phép. Vi vay cac may
dien thong dung chi cho phép w gay << (2 <+ 3) wgm, Tuy nhién, cac mayv dién ché
tuo dac bi¢l thi ¢d wna, cao hon va c6 chi dan riéng.

T6c d6 nhé nhit o, trong gidi diéu chinh bi chin bdi yéu ciu khic
phue moémen qua tai cho phép. bio dim do6 chinh x4c diéu chinh hoic do
~nhirng tinh chat dic thu eha tirng hé.

w w
w.
“ o1 AW
W x| Womax
(75]
ar
Aw
CUm/'” wmfﬂ 1 jj
M
o MC Mﬂm 2 Mo
5)

Hinh 3-1. Cac phwong phap tao ra tdc do thip:
a) diéu chinh bing cach giam d6 cing (B2 <T B1);
b) diéu chinh bing cach giam w, (w2 < wg).

Dé c6 nhiing toc d6 thip, ta phai gidm d¢ cing B clia dic tinh co hoic
gidm t6c do khong tdi 1y ludng w,. Ca hai cach déu lam gidm mémen ngin mach
M., vi fang sai s6 tdc dd s. Do thi hinh 3-1 minh hoa ditu d6. D8i véi hinh
3-1a vl w, = const va P2 <'B; nén

_ _ _ . M, M.
Mnmg = Wofly < Mnm; =Bt S = “(UO? > = ouf

Ud



Do véi hinh 3-1b vy B = consl va wgy << we 0éN

M. M.
> 8 =

wpaf3 wo B

g = w2 < Mmm1 = WP Sy =

RS rang a4 wpi, cing nho thi Mnm2 cang nho va s, cang lon. Bén mot
- mire do nao do. Mnm2 s¢ khéng di dé khic phuc momen qua tii vi may dé
bi dirng dol ngdl, déng thoi sai sd (8¢ dd co Lhé 1on qua inde cho phép. Vi
vay khi khong ¢6 yéu ciu riéng do ddc thi cba hé (ruyen dong dién thi ta phai
dira vio momen qua tai clha may M..q hode sai s6 toc do cho phép s, deé xac
dinh wpng vd qua dé ma x4c dinh gi4 tri cia giai diéu chinh D.

3. Bo tinh

Do tinh diéu chinh he hién mic khac nhau gitta har cap tée do thie 1 va
thir i + [. N6 duoc danh gia nho hé sé tinh

® = (3-3)

o),

H¢ s& tinh cang nho cang t6t, vi cang dé chon dwoc tdc do 1861 uwu theo
véu ciu cong nghé. Trudng hop Iy tudng 1a ¢ — 1. Khi d6 ta c6 diéu chinh vo
cdp, nghia la diéu chinh tinh tuy@l déi.

Muén ting d§ tinh ta phai dit phan t& di€u chinh (b phan dat (8¢ do)
trong mach cong sudt nhdé nhu mach kich tir cla cac may dién, mach vao cda
cdc bd khuéch dai. CAe mach nay c6 dong dién nho nén cho phép dung nhirng
khi cu nhé va digu thinh tron nhuw chiét ap, bién tré. Néu phan tir diéu chinh
dat trong mach cong sut 16n, vi dy dung dién tré phu trong mach phin ing,
thi rdt kho diéu chinh tinh. Khi do, vi dong 1on nén thuwong phar dang cac tiép
diém cong tdc to dé thay d6i dién ird, va do d6 bit bude phai dicu chinh thé

(nhay cap).

4. Mac d¢ phu hgp giira déic tinh 14i cho phép ¢ua dong co va didc tinh
co cda may san xudt.

Pic tinh tai cho phép cua may dién M., = {(w) la quan hé gita momen
cta may dién d6 khi dong dién biang dinh muce v&i t6¢c do lam viée xac lap.
Do1 khi dac tinh nay duge biéu thi theo cong sual P.., = [(w), trong do
Pe.cp = Mccpow. Néu toc dg 1a dinh mikce thi duong nhién Me.p = Mgn va Pe.(p=Pan.
Khi diéu chinh, o == &qm, nén dit ta gitr dong dinh muc khong d6i nhung momen
may dién van c¢6 thé khac gia tri dinh mire (Me.op = Mam). 1\‘()1 chung M ., va
P..p 1a nhitng ham cua t6c do phu thuoc phuwong phap diéu chinh.

Néu trong toan giai diéu chinh, ddc tinh nay luon ludn trung voi dac
linh co ctia may san xudl nhu vi dy (rén hinh 3-2a, thi bal ky lam viéc & toc
16 nao moOmen can trén truc dong co cling bing mdémen tii cho phép.
M, = Mc.cp. Do do dong dién trong dong co ludn ludn bing gia tri dinh mirc
10ng co duoc tAn dung vé kha niang chiu tai. Do 1a trudong hop (St nhdt.
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Néu dic tinh tar cho phép ciaa dong co khic dic tinh co cta may san
aual nhu vi du néu 0 hinh 5-2b thi dong co chi lam viée voi M, = M..., nghia
la voi 1=1,, & mot t8c db

cwr (o wy; ma thoi. Trong ving
Wy < 0 < wy, I\’Ic < Mc-cp nén,

% v . . 2
2 7 L , may dién non tai, 1 <<Ign.
7 (w Nguge lai, trong vung

M) A (&)
14 [,C/U a} / . wy < w < w3 thi Mc>Mc-cp
/Lqr"'/z,[/p(w/ nén miy dién qua tai va

“ & Wﬁw I>14,. Nhu da biét, néu
: - dé cho may dién non tai

0 M 0 M Nthi cac chi tiéu ning lugng
z) bH) déu gidm (cosp va n thédp),

, o>n khi lam viéc qua
Hinh 3-2. Mte d6 pha hop gitra dic tinh i c con Kkhi no <C qUa
tai thi ning sudl may thip

ph¢p cia may dién va dic tinh co clia may san xuét.

mn toan; b) khéng phu hop. va tubi tho clia ddng co

giam.

Nhu vay mot hé truyén dong dién diéu chinh dwgce coi 1a t8t néu hai
dic tinh néu (rén tring nhau hoie gin trang nhau. Mudén vy ta phai cin ctr
vao dic tinh co cha may san xudt dé tim phuwong phap diéu chinh cé déc tinh
Me,ep (@) phu hop.

5. Huong didn chinh.

Iludng didu chinh 1a chidu huéng bién d6i tée do so vdi gih tri tde A9
trén dic tinh co ban. Co the didu chinh duéi co ban (w < we), hodc trén co
ban (v > w.,). Da s cac phuwong phap 1a diéu chinh dugi co ban. Cing co
nhirng hé thdng cho phép diéu chinh ca hai hudng, vi du hé may phat dong co
mot chidu, hé bién tin — dong co xoay chiéu, hé ting may dién, Hé diéu chinh
hai huGng ¢6 giai rong nén duge coi la Lot

6. Mien tai diéu chinh téc 40 c6 hieu qua.

Néu lrong toan bd pham vi bién doi cta tai déu c6 the diéu chinh duoge
toc do lam viéc lrong gidi mong mudn thi hé diéu chinh la mét hé t6t. Ciing
¢6 nhing phuong phap chi bio dam diéu chinh duge td¢ A6 trong mot mién
momen nhél dinh, ngoai1 mién d6 thi khéng diéu chinh duwoc hodc digu chinh
khong dang ké (khong hiéu qué). Vi du, trén hinh 3-1 ta thdy phuong phap
bién d6i w, tot hun phuong phap bién ddi . Khi di€u chinh, d6 cung ddc’
tinh co nhu hinh 3-la, gidi diéu chinh D phu thude vao gia tri méomen tai: M,
cang nho, D cang hep va khi khong tdi thi khong thé diéu chinh duge. Phuong
phap diéu chinh nhu vay dwye goi 1a diéu chinh khong triét da.

V¢ chi tieu nay, h¢ nao ¢6 khd ning di€u chinh tOe dé khong tai ly
tudng s¢ [a he 16t Ta goi no la hé dién chinh triét dé.

7. Kha nang tw dong hoa.

Néu hé lruyén dong diéu chinh c¢o kha ning ty dong hoa thi c6 thd cii
thi¢n cac chi ticu nhw d¢ chinh xac diéu chinh, giai diéu chinh, d6 tinh v.v...
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wMué'n viy, nguoi ta cd ging st dung cic phin t&r va linh kién diéu khién nhu
van diéu’ khién, khang bao hoa, khuéeh dai may dién v.v... d& lam phﬁn tr

“digu khién. Khi danh gi4 cac hé truyén dong dién hién da1 khong thé khong
de cip dén chi tiéu nay.

8. Tinh kinh té.

Tinh kinh t& c6 y nghia rit quan trong. Nhiéu truong hop n6 1a chi tiéu
quyeét dinh phuond an truyén dong dién. D& danh gia tinh kinh té, ta phai xét
dén ning sufit cla may san xudt do phuong an truy&n dong dem lai, vén dau
tw co bin, chi phi van hanh, dé tin cay, tinh phd ciap cla thiét bi va cac chi
tiéu niing lwong khi lam viéc & t6c d diéu chinh.

Chi tiéu nidng lugng bao gdbm hiéu suidt va hé s6 céng suit. Chung cang
lon cang t6t. Néu trong mot chu ky, hé théng phii lam viéc véi nhiéu (6¢ Ao
*x4¢ T3P L wpin AN oy, thi ta danh gid c4c chi tiéu nay theo gid tri trung binh :

_ Wmax -
N = I N (w) dow (3-4a)
tb Wmax = Ominp ,
Wnin
Wmax
cosp = 1 J.coscp(w)dco‘ (3-4b)
Gmax — Wmin
Wmin

Muén vay, d6i voi tirng phuong phap.hodc tirng hé théng digu chinh ta
phai tim quag hé gitra hiéu sudl va cos g thwdo.

D¢ rut ra két luan vé tinh kinh t& cia mdt hé ta phdi tinh toan clin than,
khéng nén chi dua vao nhitng nhan xét so bd truc quan. Cé irudng hop mot
hé phirc tap ¢6 vén diu tu co ban lén, nhung nhd kbd ndng diéu chinh tinh
trong moét giai rong nén tao ra cho may san xuft mét ning sudt cao, kip hoan
van trong mot thoi gian ngan; hé théng dé lairatl kinh té.

Tém lai, chét lwong cita mot hé truyén dong dién digu chinh thé hién &
nhiéu chi.tiéu. Panh gia t6ng hop cic chi tiéu d6 12 mot bai toan kho, Vi vay
déi v6i tirng phuwong phap va tung hé thong diéu khién tée dd, bén canh viéc
phén tich bin chit cac hién twong vat ly, cAn chi y danh gia cac chitiéu da néu.

3.2. PIEU CHINH PIEN TRG MACH PHAN UNG VA MACH ROTO

1. Nguyen ly diea chinh

Phwong phap diéu chinh td¢c dd bdng cach thay déi dién tré phu trong
mach phén wng hodc mach roto, con goi la «phuong phap bién tré» c6 thé
dung cho cic déng co mot chiéu kich twr doc lap, kich tur n01 ti€p, kich ta hon
hop va dong co khong ddng bo roto quén day.

So @6 hé diéu chinh dwoc vé trén hinh 3-3, con cac ddc linh co diéu
chinh — hinh 3-4.

7—CSTDH/T1



Ban chat clia hién twgng thay ddi toc do va che chi tiéu chit lugng cda
truyén .déng mdl chiéu (hinh 3-3a) va truyén ddng khong ddng bd (hinh 3-3b)
khi diéu cuinh bién ir¢ déu tuong tu nhau. '

Y74 _-_4/__ A/Z % | ’g‘
_¢ QU g
cr ‘ b

2) o

Hinh 3-3. So d5 vguyén 1y ditu chinh 16¢ d6 bing cach thay
ddi dién tré phu mach ph4n ung va mach réto. a) déong co
m$l chidu; b) ddng co khong ddng bo.
|
Ddi véi dong co mdt chidu, nguyén 'y diéu chinh t6c do-bing phuong phap
nay dugegiaithich nhu sau: gid st ddngco dang lam viéc xac lap véi dic tinh to
nhiéncd 1Aila M. va (3¢ dd 12 w; (Hinh 3-42). P& didd chinh 16¢ dd la dong mot dién
trd Ry vao mach phin Gng. Khi dé6 dong phin Gng I, gidm dot bién, con tde
dd do quan linh nén chua kip bién d6i (bd qua quan tinh dién tr cha mach
phan &ng). Trén il phing [M, w], diém lam viéc chuyén tir a dén b. Dong
o gidm lam cho moémen cha ddong co gidm theo nén M << M. va 8¢ do giam
xudng.-Mit khac. do téc do giam nén s.d.d. cha phan tng E = kdw cling giam
lam cho dong 1. lai tang lén. K&t qud 1A mémen ting din cho dén khi M = M,
thi B¢ trd nén xac lap nhung t8c do lic nay 13 @y << w; tvong ung voi diém
lam vidc a’ trén-dic linh diéu chinh Ry Gia tri w, pwc.

’t) 1 )
~ 0 ‘
O}I r%\\’a‘/ f{) w, d/ / 7
a
“, | ar dch ™ Jt Ak [
7 M M 0 A { m
) b)

Hinh 3-4. Cdc ddc tinh co khi diéu chinh dién tr& phy mach
phin ng vi mach réto: a) cda may dién mot chidu kich tu
doc ldp b) cia may dién khong ddng bé.
|
Ddi voi ddng co khong dong bo, qua trinh ciing twong ty nhu vay. Khi
cho mot dién tréd By vao cid ba pha réto, dong va momen déu giim dol bién
(b qua quan tinh d én tt cha ddng co) nén dicm lam viéc-trén mil phing dic
tinh co chuyén tu a dén b (hinh 3-4b).. Tai thoi diem da, M < M, nén hé
gidm tdc. Mil khac vi 16c do giam, do truot ting nén S.D.D. ¢dm rng trong
roto E; = Egans ting [&n, Do d6 dong roto va mémen ddng co lai [ﬁng, cho
dén khi M = M, thi hé¢ xac ldp nhung véi 16c dd moi wy << wy. Trang thai nay
ng voi diém a’ trén ddc tinh didu chinh R;. .

»
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Cac dﬁc tinh diéu chinh R; déu thda man phlrono trinh dic tinh co néu
lI‘Ol’)O‘ Chuong 2-

D6i v6i may dién mét chidu:

U _ Ru+ Ry M
| ko (k@)
baéi v6i may dién khéng dong bé:

2Mlh(l + asih)

W =

(3-5a)

M

S S
B 2y, )

Sth S \/(3_ (3-5b)

Mp= My.p = cbnst
Stp = ry + &) sz‘*‘ Xom.

Khi cho truéec mémen tai M, va t6c do didu chinh wg ta o th@ x4c dinh
dugce @dién tré didu chinh Bi nhu sau: 1

Truée hét cin quan niém ring d6i voi phin lam viée cha dic tinh co
cla may khéng déng bd néu gitt dong I, hogec mémen M khong ddi thi quan hé
(Ro/s) = const ludn ludn thda min, Do d6 cac dic tinh trén hinh 3-4a va 3-4b
déu dua vé dang duong thing, gidng hél nhau:

M;B(coo—(u) V()i[_’a:%
: w
Biéu thi cAc duong dic tinh tu nhién va dic tinh didu chinh theo phwong
trinh nay, roi thay M = M, {tng véi o va w; ta duoe:
M= M, = Bi(w, — @) = Pa(wo — wy).
Do do Bir_@o— w8 (3-6)
B2 Wo — Wi Sy
D3i v6i may mot chidu, B, = (k®?Re va B2 = (k®)Y/(Re+Ry) nén ti
(3-6) ta tim dugec: '

R, = R, (“’° - _ 1) (3-62)
Wy — Wy ‘ / -
Béi véi may khong dong b ¢o thé suy truc tiép tir quan hé (R,/s) = const:
R[ — Rz("" — ) (3-6b)
32

Néu bién tré diéu chinh d6ng thdi duge dung lam bién trd khéi dong
thi n6 duoc xac dinh theo cac dic tinh khéi d6ng nhuw da trinh bay trong
chuong 2. ‘

%/Céc chi tien chat o ? chu yéu.

Phwong phap bién tr& chi tao ra duge nhitng toc d6 thdp hon-tée do co
ban bing c4ach gidm d¢ cing dic tinh co. N6 1a phuong phap diéu chinh khong
trié! d&; gidi diéu chinh phu thuéc vdo do 16n cuia mémen tai; dé chinh xac
duy tri téc dd khong cao; do tinh diéu chinh kém.
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bicu chinh cang situ (16¢ d6 cang thap) thi sai s6 (e 4o cang lon va mo-
men ngén mach eing nho, nghia 14 do chinh xac duy tri toe do va kha ning
qua tiai cang kém. Ca hai nguyén nhan niay déu han ché giai diéu chinh.

Néu chi »él nguyen nhan thie hai, thi dic-tinh thdp nhdl phdi c6 mémen
ngian mach Mo khong nho hon mémen qua tdi Mc.pma,. Trén hmh 3-5, dé&

minh hoa fa lay .
l\"Inm-min = IVIc-mas( —= kqiMdm
J‘\’[C max

trong dé ky = —™% — h¢ s6 qua tai lon nhat do may sln xudt giy ra,
Ldm
Gria thiét M.=Mqgp, la co
'__ . Mdm R (1 Mdm)
Wmay =0gm = Gy — —
(“D) Btn
CoOn wmip thi xac dinh theo dic tinh co thip nhat :
_ Mdm‘
Wmin = W=
min
Neu dic tinh co 14 dwdng thing thi tir hinh 3-5 ta thiy
Bnin = AM/Aw = kqaMgm/w,.
Thav gia tri d6 vao biéu thire trén ta duogc
I\ddmwo ” (1 1
Wmip —W, — ———/—————— = —_
. - ° l\'qlNldm ’ th )
Nhu vay giai diéu chinh s& la:
Ky P! '
D= Gmax — qt | n 3.7
Wmin B‘*‘ kql —_ _I ( )
. tn
Néu momen qua tai bang 2 lin mdmen dinh mire, va p* = 20 thi

tn

D =(2/20). [(20-1)/(2-1)]=1,9.
Biéu thitc (" 7) chirng to phwong phap bién trd cé giai diéu chinh hep.
Thong thuong D < 2-25.

: %)
@ // Vo7

a/)m/? ﬁ
q: N
"
N
P g M
g M 7 mor Cep
Hinh 3-:5. Minh lioa cho vidée xac Hinh 3-6. Bic tinh tai cho phép clia
dinh gidi dictu chinh theo kha dong co khi digu chinh bién 114.
. nang qua 1ai :

Vi d6 chinh xiic duy tri toc dd rdt thip nén phuwong phap nay chi dung
cho nhirng may khong co yéu ciu cao vé sai sé tdc do. Cling vi vay & day
khong dit van dé xac (Imh D theo 5., %.

100



Mdmen tai cho phép khi diéu chinh khong phu thu@é toe d6. Doi voi may
di¢ mot chiéu. vi tar thong khong bién ddi nén
MC-Cp=k¢dm lam=Mgm=const (3-8a)
D6i voi may khong dong bd, dua vao bidu thie M=3[;'R} o, s,

thay Iy = Tyam'va (R} /'s) = (r’, /sq,n) =const, ta dugce:

LR, SR, o |
'L\‘”IC_CP = 2 2 = > i = dem = const (.3-8b)
L OT I Wo  Sam

Nhuw vay, dic tinh mdmen tai cho phép 12 dudng thing song song truc
tung, nhu v& trén hinh 3-6. Dic tinh nay cho thiy, (rén quan diém lan dung
khi ning chiu tai cla ddng co, phuong phap bién trd chi pha hop véi cae may
sdn xudt c6 tai kidu m#y ning M.=const.

Chi tiéu niing luong clia plmonO‘ phip bién (r& ciing thip. Dién tré diu
chinh nim trong mach dong luyc gdy ton thit 16m, ‘digu chinh cang siu thi dién
tro cang phai 16n nén tén thdtﬂ ning lwong lai cang nhidu. B¢ danh gia chi
tiéu nay, ta tim quan hé gita t16n thit va téc dé.

Néu chi quan tam dén tdn thit trén dién trd tac dung, ma bo qua cac
loai ton thit phu khéc, ta ¢d:

AP =P, — P, =Mjw, — Mw =~ M(w, — w)
Quan hé nay viét chung cho ci miy

dién mol chidu va may dién khong dong 18,  ar? v
trong do ta col momen dién tr vd mdmen A
co bing nhau (Mg, ~ M). <y
Khi lam viéc xac 1ap, M=M, nén: a 05
AP =M, (0, — w), g , ’
ho#ic biéu dién theo. hé don vi tuong doi: 7 '
, AP 7
AP* = ——— =I=III\/1"!i (1—0)'*) (3—9&) /:? -
Mambo ¢ : 'n—::"""#y/ *
Biéu thirc (3-9a) cho thiy riing, t6n that g 45 w

niang lwgng khi lam viée & cae téc d6 didu  piap 37 Quan he gira (dn thét
chinh khong nhirng phu thudc vao gia tri  ninglugng vahi¢u sudt voi téc do
t6c dd, ma con phu thude vao phu tai.

Néu, thay M, bing phuong trinh dic tinh co ctia may sdn xuul M* =~ @¥*

.
thi biéu thte (3-9a) tr& Lhanh:
AP* = w*(1 — w*) © (4-9b)
Cho x = —1 -+~ + 2 ta dugc rdc phuong trinh AP*(w*) ghi trong bang 3-1
va cac duong cong.tuong ung trén hinh 3-7.
Hiéu sudt ctia hé khi lam viée & 16¢ do'dieu <hinh s& la
P M
n = 2 - @ = w* (3-10)

P,+AP Mo+ M(w,—w)
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Bieu thirc nay chung cho

ciing dirge wé trén hinh 3-7.

{4t ca cac loai phu tai. Puong cong hiéu sudt

Bang 3-1
Loai thi Ap* = Dudn% cong | Higu sudt
50 1=
-1 May tién (1 — w*)/w* (-1)
0 Mé:;r nang 1 —w* 0 w®
1 Ma s&t nhét (1-w*)e*® 1
2 Quat gio (1—o*)o* 2

Nhitng quan hé trén day chirng t& chi tiéu ning Qwong cua phuong phap
bién trd rat thip. Bat lgi nhdt 14 khi tdi c6 céng suft khong doi (x = —1).

» - N o~ - » ’ . 1 D 2
Khi dé 1on that ning luong rat lon, thim chi {rong ving w <—r)—woton that {ro

nén lé6n hon cdng suit dién tir dinh muc!

3. Phuong phap bién tré dang cho dgng co mot chitu kich tixr néi tiép
va hén hep. D& diéu chinh tdc do cac dong co kich tr ndi ti€p va hén hop
bing phwong phap bién tré ta néi ching theo cac so dd hinh 3-8. Cac dic ti_nh'
bién trd ¢6 dang nhu trén hinh 3-9.

g4 f_{[ng, _
a)

Hinh 3-8. So dd nguyén 1y didu chinh téc do bing dién tré phu
trong math phin tng cia déng co mét chidu kich tu néi tiép (a)
va kich tor hdén hop (b).

Q) o))

Hinh 3-9. Cac dac tinh bién tré cia ddng co kich tir Réi tiép (a)
va dong co kich tor hdn hep (b
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b Khi cho trude By cée dac tinh diéu chinh ciing du'qc dyng nhuw di trinh
ay o §2-4.

N&u cho trude 1ai M, va tée a6 yéu clu, la cé Lhé dua vio dic linh tyw
nhién dé xac djnh dién tré phu cin thidl Ry theo bidu thie:

waen = i .~ Bat Role
U — Rl
hoac
R, = (wln—wdch)(U"RdIc) (%-11)
I c¢Win
trong a0 1, —dbng tdi, tra theo dic tinh van ning M*(I*) &ng v6i M.
@y — tra theo dic linh ty nhién ang véi M, da ‘cho.

P6i voi dong co kich tir hdn hop viéc tinh-toan cling dugc lién h&nh
twong tw nhu vay.

Thuc t&, dong co kich tir ndi tiép thich hop voi may ning — van chuyén
va phuong phap didu chinh bién tré ciing thich ng voi loai may nay nén
cac so A6 hinh 3-8 phd bién hon so d6 hinh 3-3a.

3r3. PIEU CHINH XUNG DIEN TRG MACH PONG LUC

1. Nguyen ly dieu chinh.

Di&u chinh tdc do bipg bién tr& 12 mot phuwong phap don gidn nhung
c6 nhidu nhugc ditm. Phin ldn cac nhuge diém déu c6 lien quan dén dang
ddc linh co mém va viée dung dién trd nhitu cdp trong mach luc (rem §3-2).
Phwong phap diéu chinh xung dién tré s& khidc phuc duge mot s6 nhuge diém
quan trong trén va md ra kha ndng (v dong hoa hé thdng. DPay la mot biénm
phap phat trién cha phuong phap bién Lrd.

R R R
7 - r— < . 4
i d [ ;; V.4
. i H
Tkt ' .
a) o b) c)
Hinh 3-10. So @5 nguyén ly hé digu chinh xung di¢n trd (2)
\ va cac loai khéa thyc té (b va c).

So @6 nguyén ly clia phuong phap nay duwoe v& trén hinh 3-10a. N6 chi
khac so d6 hinh 5-3& chd s& dungmdt «dién tré xung» R.. D3 lam R, ta ding
mot dién trd c6 gia tri khong ddi R va mot khéa K dong cdt theo. chu k¥,

T4t nhién khong thé dung cic khi cu co hodc dign-tir-co kigu role —cong
¢ to dé& lam khoa K, béi vi chiing c¢6 A6 lac dong nhanh kém aén mace klidng
the diéu khign duoc dong va téec. chéng hu hong do tie dong & 1An <6 tuong
d6i cao. Hién nay ngudita lam khoa K bing cac van ban din digu khién nhu
~tiristo hodc lranzixto (hinh 3-10bva c¢). Khoéa lirislo dung khi donglén, c& trén
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10 — I8N, v)ildn s6 dong cit khodng 200 — 250 Hz. Tiristo T dong vai tré chinh
Irong vice dong eit dién trd R. Con Ty, tu C va cac thiél bj phu khac dang dé
khoa (ngat) T.

Khéa tranzixto dung khi dong nho, co duwdi 10 A, voi tin s6 déng cat
cho phép cao hon.

Néucic khoa la I¥ ludng. nghia 1a khoa co dién tré ban than khi dong
la Ry, = O vaA khingit 1a Ry, = oo, thi khi K déng R,=0 va khi K ngitR,=R,
Nhu viv, dién tré phu trong mach phin rng déng co thay doi chu ky tr O
dén R va dién tré toan mach — tir Ry dén Ry + R (hinh 3-12).

¢cd mot gia trj twong dueong Ryg ndm gitra O va R
s e T=7 ('t e N6 ‘phu thude vao lwong quan giira céc thoi gian
& : F LTL AR
déng t; va cat (. ctia khoa. Gia tri do quyét dinh dé
| T~ cing didc linh co bién trd va trisd toc do cuatruyén
; déng didn.
Thay d6i tuong quan (ty sd) gita tq va t. cilia

khoa ta sé thay doi duge Ry va do do giéu chinh
duge téc dg.

“)L Pién tré di€u chinh trong trudng hop nay sé

o '” , Nhu vév, ban chit ctia hien tugng diéu chinh
0 day hoan toan giéng nhu phuwong phap bién tré.
Hinh 3-11. Cae dic linh diéu - Cac (I‘Zic tinh diéu chinh co dang nhu trén hinh 3-11
chinh khi dung dien tré  (dudong nét ddm).
xung.

2. Dien tré twong duwong.

C6 thé xac dinh dién tro tuong duong Iy khi digu chinh xung mot cach
gandung trén nguyen tic ding tri nhiét. Ta suy ludn nhu sau:

Khi khéa déng, dién tro mach giam xudng coén Runén dong ting, con
khi khoa cit, dién tré tang thanh R + Re nén dong gidam.

A R
{

e

[linh 3-12. Bién thién dién tré va dong dién theo
th¢i gian khi di¢u chinh xung.

Vi mach’ Ld[]l tinh ncn dong bién d6i theo quy luat ham mit nhu tién
hlnh 8-12. Khi khoi dong né lang tr O theo mot duong ring cua liy tién,
Sau mol thoi gian da 1on, duong ring cwa dé 1rd neén xac 14 pova ch ]
khong thay d6i. Ta goi trang thai nay 1a «lira zdc lap»,

mine Imax
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Khi tra xac lap, phwong trinh dong dién sé la
t
o=l +(_ —Tge % (trong khodng Ly)

(3-12)
t .

le=Ic 4 (Inax = I)e Tac (trong khoi’mg L)

lrong do, Id = (U~E)/R: va I, = (U~E)/(R¢ + R) — dong xac'lAp ung voi trang
thai dong va trang thai cit clia khéa K;

Tia = Le/Ruva Tge = Lu/(Re + R) — hiing s6 thoi gian dién tir cta mach
phan rng khi K déng va’cit.

Vi tan s déng cit du 16n, nghia 1a ty, t. < Ty, Tae nén ta c6 thé coi
ddng dién ting glam theo duong thing (v I, dén In., va tir I, dén Lnn.

Nhu vay trong cd hai khodng 14 va t. déu ¢6 motgia tri dong, trung binh

1 ,
]tb = E—(Imax + Imin) ‘ (3_13)
Nhiét luong tdéa ra trén toan mach trong mol chu ky 'sé la:
AA__I“ (Re 4 R) t, +It‘bR td . (3-14a)

Mit khac, néu coi mach c¢6 mét dién trd ¢b dinh Ryg nao dé trong sudt
cd chu ky, thi Ry nay cling phai bdo dim cho dong trong mach dang bang Iy
va ciing tda ra mot nhiét lugng dang bing AA:

AA =17, R ta - (3-14b)

Can bing hai phuong trinh trén, réi’ dit t.=t,—tq, ta cé

Ru' + Rld - Ru + R(l_ td/tck)

QLI dd rong cha xung dién tro, ta duoc
teok -
' Ra=R{-T) (3-15)

Nhu vay, khl di chon truée dién tré R, gia tri cha dién tré twong duong
Ria phu thuoc c‘l(') rong xung dién trd T, Thay d6i T ta sé co nhitng tri s khac
nhau cta Ry

Po réng ¥ c6 the thay doi tw 0—1 bang ba cach;

— Giir t,, khong d5i, thay ddi thoi gian déng khoa ta, goi 12 « didu rong»
— Giir t; khong ddi, thay ddi thoi gian chu ky to, goi la «diéu tdan»

— Thay d8i ddng (hoi cd tq va to, goi la «diéu rong —lan»

Cach thw nhit don gidn hon va dugc st dung nh‘iéu nhét.

3. Cac dic tinh ditu chinh.

o Khi didu chinh xung dién tré, ngay ca trong cac chu ky trra xac lap, dong

dién cing bién doi chu ky (hinh'3-12). Do d6 mdmen va t6e dé ciing dao dong
twong tng. Tuy nhién do quan tirh co hoe dl 1én va thai gian chu I\V da nho
pén toc do dao dong khong dang ké.
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Ddi voi cac hé 6 trang Lhai lan viée tua xéc 14p thi dic tinh dwoc dung
theo gia tri trung binh (‘m cae dai luong, vi du wp = f(Mp). Khi dé dién tr6
diéu chinh duye bicu diin lheo gia tr tuong duong (3-13).
| Tu phuong trinh ddc tinh bién \lrc”r (3-3) ta c6:

U Re + (1-7)R

Wy = D - (k(I))2 My (3-16)

Khi thay do6i 7, ta dwgce chc dic tinh diéu chinh, Chung déu di_qua didm
khong tai Iv tudng w, va c6 do cirng khac nhau tuy thube 7:
(k®)?
Re4+ (1 —-1R
Khi ¥=0(ty = 0, khoa thuong xuyén cit) ta c¢d dic tinh thdp nhat; dé chinh la
dic tinh bién tror R. Khi 7 = 1(g=t., khoéa thuéng xuyén dong) ta c6 dic tinh

cao nhat; do la d{C tinh tr nhién. Cac diic tinh ¢6 0<C 7 < 1 déu ndm kep gitra
hai dic tinh trén (xem hinh 3-11).

Bacy =

D& dung nhitng dic tinh nay, ta phéi theo cac 86 liéu cta hé diéu khién
khoa d& biét tg va te, sau do tinh 7, Ryg vA v& dic tinh bién iré theo (3 16)
hoac (3-3).

Cha ¥ rdng, thuc i€ cac hé didu chinh xung bao gio cing dugc Lhiét k&
O dang ti dong hoa, c6 cac khau hoi ti€p can thiét. Do d6, khi tai hoac mét sd
thong s6 khac bién doi, cac khoa didu khién sé tu déng thay ddi mdi tuong
quan giira tg va t. dé diéu chinh lai T theo huwéng duy trl gia tri 16¢c d¢ dit.
Két qua 12 ta duoc ho dic "tinh diéu chinh cirng nhu c4c dudng nél nhd trén

hioh 3-11. Kha nang tuy déng héa nay la mot vu diém lon so voi hé digu chmh
bing bién trd ¢6 dinh (xem §3-2).

oo

4. Didu chinh xung dién tr& roto domg eo
khong ddng bo.

Hinh 3-13 v& mét so'd6 diéu chinh xung dién
tré rélo dong co khong déng by don gian nhit,
Dong roéto sau khi qua chinh lwa ciu ba pha, bién
thanh dong mot chidu chay qua dién tré diéu chinh
xung R,.

b Twong ty nhw myc 2, gia- tr1 tuong dwong caa

4
e
dién trd nay la Rg = R(1-7).

{ D& dung dac tinh co, la phdi tinh ddi mach mét
chi¢u voi dién 1rd Ry ‘thanh mach xoay chiéu ba

—1d
41—
'r—‘i‘—_—*

| r= - &7 pha vai dién trd Ry trong mdi pha, nghia 14 ta phai

—t quy d6i mach dién hinh 3-13 thanh dang mach hinh

7, g :’@ 3-3b. Sau khi da quy ddi, ta hoan todn c6 thd su
.

dung cac so do thay thé& va nhitng phuong trinh quen

Hinh 3-13. So do nguyén  (hude trong chuong 2 dé phan tich hé.

[y digu chinh xung di¢n tro 5 4% e e .

mach rolo cha déng co . (}0 S0 de.linh‘dm 1a nhlg! ]gqng tba ra {rén
" khong ddng bo- dién tro cua haij lrudong hop phai biang nhauv.,

106



D6i véi so do hinh 3-13, tai mbi thoi diém dong 1y déu chay qua hai pha
roto va mach mét chiéu. Do dé
AP = I3(2ry + Rua) = k2 17(2r2 + Rua), (3-172)

trong do, ke —I4/F; — hé s8 bié€n ddi phu thudc so 46 chinh Iru. DB6i voi so d6
cdu .ba pha, ka = 1,23.

D3i voi so dd ndi dién trd R, ba pha binh thuong (hinh 3-3b) thi

AP = 312(1'2 + Rp (3-17b)
Can bédng (3-17a) va (3-17b) rdi thay tri s6 'kfl ~ 1,5 ta duoc:
Ry m'l? Ri3. . (3-18)

Didu d6 ¢6 nghia 13, néu néi trong mach mot chiéu cha hinh 3-13 m6t
dién tr&é Ry Lhi dic linh co cha ddéng co s& gibng nhu khi dang mach binh

thuong hinh (3-3b) véi dién (rd phu & mbi pha 1a R = LZ Rua-

Nhu vay, d& dung dic tinh co cho trudng hop nay, diu tién ta phai dua
vao cac thong s6 ctua mach diéu khidnkhoa d8 biét khoang thoi gian déng va
cit khéa (tg, to), rdi suy ra ¥, sau d6 tinh By theo (3-15), quy d6i ra R, theo
(3-18), cudi cung dung dic tinh bién trd R; theo phuong trinh (3-5). D6 chinh
l1a dic tinh didu chinh xung tng v6i d) rong la 7. ‘

Thay d5i 1 t& 0—1 ta dugc ho dic tinh nét dam’ trén hinh 3-14. Khi sit
dung bién phap tu dong hoa la dugce ho dic tinh nét nhé tét hon. '

I=1,801n

- POkr -
/] M. \
Hinh 3-14 Cac djc tinh didu Hinh 3-15. So 46 nguyén 1y diéu chinh
chinh xung dién (r& roto. kich tr cha ddng co mot chidu kich
tir doc 1ap.

3-4. PIRU CHINH XICH TU CUA PONG CO MOT CHIREU

1. Nguyen 1y dieu chinh.

Phuong phap di¢u chinh kich tir ¢6 thé ding dugc cho chc loai ddng co
mot chidu. So d6 ndi day ctia hé thdng duwogc gioi thiéu trén hinh 3-15.

Chu-y ring, nguoi ta khong dit vin dé «diéu chiph ting» tu thong. Boi
vi. mot mat 1a khong cho phép nang déng kfch tir [€n lén hon gia tri dinh mire,
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mat khac do mach Lo khi Lir théong dinh mic di bao hoa réi, nén néun ¢é cho
’ ) - -~ . . " ~ o ’ -
phep tang dong kich tir di nika, thi ta thong cting khdng ting ding ke.

Nhu di néu trong chuong 2, khi diéu chinh te thong ta dwoc hai ho dic
tinh co dién va dic tinh co khiac nhau (xem hinh 3-16).

Gia thiét bun dau dong co dang lam vi¢e voi dong kich tir dinh mie va
lai la M.. Khi do diem lam viéc s& la diém  (rén ddce tinlt Ly nhién (hinh 3-16b)
tuong ung voi 18¢ o w. Néu la ndi thém di¢n trd diéu chinh Rey vao mach
kich tir (hi dong iy, s& gidm va U thong sé 1a ® << Py,. Vi quan tinh co hoc
nén tdc d¢ bién doi cham hon tu,thong, do dé S.D.D. phin ing gidam xudng va
dong dién phin tng ting tén.

N¢u tu thong chi giam trong mét pham vi dd nhé nao do, thi hi¢n fqung
néu Ilrén lam ldng momen cha dong co, nghia 14 mémen M), cia dong co. 11'ch
dé 16n hon mémem t4i (My, > M,) va truyén dong s& tang (8e. Mal khac, do tde
do tdng lén S.D.D. phin &ng ting va dong phin dng giam. Két qua I moémen
ctia déong co gidm din cho dén khi cdn bing v&i mé men tai thi hé s¢ lam viée
xac lap voi téc dd w; > w) (diém a’ trén hinh 3-16b).

w
)

0)

Hinh 3-16. P4c tinh dong (a) va die tinh co (b)) cda dong co mot
chieu kich tr doc lap khi didu chinh kich tur.

Néu tur thong gidm dén mot mire dd nao do, thi dong phian tng sé& ting
rat lon va giy sul 4p qua lon trén dién (ré mach phan ung. Néi cach khac,
Iredng hop nay Lon Ihal trong mach chinh ling l6h qua nén ning lugng dién
(r chuyén cho doéng co gidm di. Két qud 12 mdémen ddng co-trg nén nhd hon
momen tdi (My <- M) va truyén dong sé gidm tdc. Tuong tir nhu trén, sau qué
iriph qua do, hé s& lam viéc xac lap tai diém a” ung voi toc dd wy < o).

,, .thu' mjen di neéuy, k’hi gié}m ot.tr thong, 16¢ do co thé tang nhung cling ¢6
thé giam. Nhan xet d6 dung véitai M, = const hosic M, 1a ham tdng cha téc do.
" . .n 5 . 1 s o, - ' o
Néu-momen tdi 12 ham gidm cha téc do (Mc = —w—) thi c6 thé téc d¢,chi

ting don tri: lir thong cang gidm, t6c do cang tang dong

cang thoi mémen cdn cang
giam. Do d6 dong Ju ndm & mirc khong gay sut ap v

a sul toc lén qua.
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be lh.fiy rd quan hé gitra t8c dd voi tir thong va momen Lii, ta xél lruong
hep don gian nhit khi M, = const. T phuong trinh didc tinh co, voi Ry =
const va M. = consl ta ¢c6:

o - U MR. A B o (3-19)
k® (MD) ko (kd)?
Nhuw vay, o = f(kd)-la mot ham da tri. No dat cwe dai khi do/d(k®) =0

twong 1tng cd k®cycu.

ke, = 2M R = 2 M. : (3-20)
U Inm
U Ru- 1\;1(: . 1 U‘: (3_21)

Whax =

kq)ctri B (k‘pctri)52 N 4 Ru I\’IL
Téc d6 sé bing khong khi k® = k®,. Tir (3-19) ta tim dwugc:
k(l)o = Ru Mc = NIC = —1——k¢ctri (3'22)
U Ium 2 .
Quan hé o = {(k®) khi M, = const duoc
biéu dién trén hinh 3-17. Ro rang la voi
M., ndo d6, khi giam L thong tir gia tri
k®ay, L6c do s& tang, Khi k® = kdei, 6c
dé dat cue dai. Sau do, néu tiép tuc giam
tr thong thi (8¢ do s& gidm, va khi k@ =
kd, thi o = 0.
Néu giam momen tai (Mg, <M, ) thi

quy luft cing nhu vy nhung téc do cao
hOIl, k(Dctri va l'\q)o bé hon.

& . &
2. Cac chi tieu chdt lwong. g % k¢[/‘r/ /f¢a*m ?

Khi gidm tr thong, do cirng dafl.c tinh Hinh 3:1;. Quan he @ = (kD) ki
co s& giam theo bidu thirc = (k®)*R., Me = const Mg, < Mg, -
con téc do khong tai 1y lwdng thi ldng theo ‘
quan hé w, = U/k®. Do d6 sai s6 linh ling Ly 1& nguge voi tir (hong:

M. 1 _ MR, I (3.99)
B w, U k®
Nhu vay, dé chinh xac duy tri t6c do khong cao.

Vi mach kich tr c6 cOng sudt nho (bing khoing 2 — 5% cong suit dinh
mirc cha dong co) nén c6 thd thuwe hién digu chinh tinh hodc vo cip. Ciing cé
th& khdng ding dién tré R, ma ding mot bod nguon diéu ap lay tu thiét bi
bicn doi d& diéu chinh kich ttr. Khi d6 ta cé kha niang ty dong héa hé théng
va tao duoc nhirng dac tinh tot.

No6i chung, gidi diéu chinh khong rong. T6c dé nhd nhit wyi, bi chan
béi dde tinh-luy nhién (khi @ = ®g4,). Tée do 1o6n nhat wg, bi gidéi han boi 46
bén co khi va diéu kién chuyén mach clia dong co. Nhitng ddng co thong dung |
chi cho phép wmax < LBwems Dghia la D <G 1,5. Cac dong co dic biét ¢6 thé co
D =4 =8, nhung loai nay to va dat.

=Awt:
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D¢ x4c dinh mdémen tai cho phép M..., ta phdi x4c djnh quan hé giita
tir thong va toe d¢. Xuit phat to phuong trinh cidn bing 4p trong mach phin
tng:

U= k®ow + Js Ry = kdw

ta co : k® =~ v (3-24)
Q)
Thay (3-24) vao bidu thirc cia moémen tai cho phép ta duogc: \

UIdm

(D}

b6 la quan hé hypecbol (hinh

w 4 3-18). Tir quan hé nay ta th4y phuong.

By phap ditu chinh kich tir chi thich hgp

sl voi loai ti ¢6 momen cdn ty 1& nghich
véi toe do.

Phuong phap diéu chinh kich ti

cé chi tiéu kinh t€ cao. N6 khoéng yéu

Mooy = kO Tgp ~ (3-25)

min ciu nhiéu thiét bi phirc tap, cong sudt
- mach diéu chinh nhdé va tdn thit ning

0 : ——. M., lrong khoéng nhiéu. Néu phu 1ai phi

| P hop véi dac tinh M. (w) thi 13n thit

Hinh 3-18, Dic tinh tai cho phép khi nang lugng khi lam viéc & cac t6c do
digu chinh tir théng. diéu chinh x4p xI voi trudng hop lam

viéc & tdc do co bin.

3. P3c ditm didu chinh tir thong cua dong co kich tir néi tiép.
bé didu chinh tir thdng caa ddng co kich twr ndi tiép, ta dung mot-bién
tré Ry.x. ndi song song va&i cudn kich tir nhw hinh 3-19a. Khi d6, dién tro toan
mach ddng co la: ' _ |
Ru,+ Rkt . R“&
Ry ++ Ry
va phuong trinh ddc tinh co dién sé 1a
‘ U - (R ﬁli“‘_)l ,
u+ u
Y- Ry + Ry (3-26)
ko (1) | )
trong do, tir thong @ (I) dwoc xéc dinh theo dudng cong van ning @ = (1)
dwra vao gia tri L.
Gia tri dong kich Uit phu thude vao dong phin wng theo bidu thire
L =1, _ Ba
, Rk + Ri _
Dua vao (3-26). (3-27) va cac dic tinh van ning ta c6 cach dung dic:
tinh co di€u chinh nhu sau: khi cho trude gia tri Ry, ta tu chon moét day tri

(3-27)

s6 Iy, roi tinh Iy, sau d6 tra theo dwdng cong van nang va tinh mémen:
M = kw(lkf) ’Ilr- '
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, Mit khéc, theo (3-26) La tinh dwoc tri s6 t&c d6. Tu do ¢6 thé dL_rhg dic
tinh eo v6i Ry, bt ky. Dang dic tinh diu chinh &woc gidi thiéu t1én hinh 3-19b.

w

a) . )

Hinh 3-19. So d@d. nguyén ly va dic tinh co ctta dong cou kich i
n6i tié€p khi diéu chinh tir théng.

4. Xtae dinh dién tr& ditw chinh.

Khi digu chinh 8¢ @6 trong gidi khong 16n ta ¢6 the tinh duoc dién tro
di®u chinh theo phuong phap gin dung nhu sau;

Tir t6c dd yéu ciu wy.. theo (3-24) ta xac dinh dwoc lir théng cin thiét:

kd,, = — . hoic & = (3-24b)
¥ W YO ¥
yc ye

Véi trj so d);c niy, sir dung dudng éong tr hoéa <I>"'(1;t ) cia may dién ta

tim duoc dong kich tir can thiét l;l},c_ Cudi cung dién trd dién chinh Ry duoc
xac dinh theo Il:tyc' Biéu thire tinh toadn ndé duoc suy ra nhu sau:

Doi voi dong co kich tr doc l4p (hinh 3-15) ta c6 phuong trinh cén
bing ap
U = LRy + LBy
neén
R U

R  TuRa |
P& vidt theo don vi lwong d6i, ta ddt R/Ru = R‘Fk, URy = lham Vil
Ilk.jIkl‘dm = I:t U B Udm- Tt doé ta co _
. 1
L —_—
Rew = #
kt
Pai vai dong co kich tir ndi tiép (hinh 3-19b). thi
IRt = IR | |
Irk = IU' - Ik. (3-283)

~ 1 _ (3-28a)

nen
Lk R

I, ~ L

— Rfk =
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Vil chinh 14 dong kich trr khi I{j = oo, nén’ta c6 thé viét I, = la.am

Do dé. néu chia i va miu thire cha v& phai trong phuong trinh trén chol,
ta duoc

. _ 3-28b
R* 1 (3-28b)

Thay gi4 iri I}‘:t vio cong thuc twong ung (3-282) hodc (3-28b) ta sé
_ ye

duoc R';,. do d6 dugc

/

Rp = R* Ry ‘ (3-29)
flk )

S

3-5. PIEU CHINNM TR0 — KHANG CUA MACH STATO

1. Nguyén ly dien chinh.

Nhu da phan tich trong chwong 2, ta cé6 thé IAm bién dang dic tinh co
cta dong co khong déng bo, nghia la didu chinh tdc dd cta noé, bing cach nbi
vio mach stato mot dién tré phu hodc mot dien khang phu. Thuc té, viée
dung dién tré phu cé hiéu qua rél kém nén it dugec tng dung. Vi vay tiét
nay chi xét phuong phap dung dién khang phu. Phuong phap nay co thd
ung dung cho ci ddng co roto
quin day va ca ddng co roto
18ng séc¢, trong d6 dong co
roto quin ddy cho hiéu qua
tot hon.

So d6 néi cudn kbang

duoc vé trén hinh 3-20. Khi
' ndéi khang vao mach stato, =~

dong dién stato va kéo theo

ca dong roto gidm xudng, do

d6 mdmen cta ddng co giam,

iré nén nhd hon mémen - tai

Hinh 3-20- So db nguyén ly (a) vi cac va hé s& giam toc, Két qua
dic tinh diéu chinh (b) ctia dong co khong la déng co s& chuyén sang
dong b kbi dung khang trong mach stato. lam viéc xic lAp & tdc. do

thdp hon co ban.
Thay dbi tri s6 dién khang X; ta s& dugc ecac tdc dé khac nhau.
Tir cac bidu thuc (2-78) va (2-79) ta thdy, khi néi thém khang, do tnﬁyt
{6i han va momen t6i han déu giam, Do do6 céae dde tinh d-iéuv chinh (dudng
X, Xp2) ¢6 dang nhu trén hinh 3-20b. nhitng dwong cong nay déu thda min
phuong trinh (2-80) “ '
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2. Cae chi tidu chdt logng.

Né&u chi dung loai khang don gian thi phuong phap nay co6 chit luong
thdp. Cu th& 1A hé thdng chi didu chinh theo huéng thdp hon t8c 46 co ban
va didu chinh khong tri¢t d& (khong digu ehinh duge o). Cang diéu chinh siu,
moémen t&i han va do (rugl 6] han cang nho, do d6 kha ning mang tai cang
kém via @0 On dinh tinh cling nhw ddng cta .hé cing thip. Do clng cha cac
ddc tinh co didu chinh kha nhé nén d¢ chinh xdc dat the do kém, o

Cac chi tiéu nang luong cling déu xdu. Tdn thit ning luong khi lam viéc
trén dic tinh di€u chinh 14 Mw,s luong ung voi hiéu suds

P, 3Ry (1 —s)fs _ 1—s w*

=

P 3I(R, + Ry/s) as+1  a(l —a*) + 1
~Trong d9, = P 31-}2 (R, + R:z{s) — cong suft tac dung lay to ludi;

*

0= (3—-30

a = Ry/Rj..

P6i voi dong co nhd, ta coi a =1, lac d6 quan hé (3-30) duwge bigu dién
thanh duong cong hinh 3-21. T day ta thay hiéu :

sudit gidm rdt nhanh khi gidm tdc d4.

Hé s6 cdng sudl Lhip do no6i thém khang. 1

Chinh nhirng chi tiéu néu trén di han ché giai didu

chinh t6c dd. Nhitng hé téi gian dung phuong phap

nay chi cho phép D < 1,5. 0,5 b 4
Moémen tai cho phép khi diéu chinh duoc
_ 3I°R /
xac dimil tr bieu thaec M = —=— bingcach thay —
WoS 0,5 T w*
II =] z ’ Hinh 3-21. Quan hé gita hiéu
2 ‘2dm 0 ‘ suft cta truyén déng dién va
3. R . tdc d¢ khi ditu chinh bing
M,.ep = “T2dm”2 __1_=__ Ma,Sam ::‘Mdm(wo ®am) dién khéng.
w, S 8 Wo — W
(3-31)

Quan hé M. . (w) c6 dang nhu trén hinh 3-20b. No cht’rng t6 phuong phé;?
nay thich hop véi nhitng may c6 dde tinh co kiéu quat gi6 (M? = w*?) hodic c6.
moémen cAn la him ting cha t6c dg. '

3. He khang bdo hoa—dong co (KBH-D)

Do nhitng nhuge didm néu trén nén phuong phap diéu chinh biing khang
phu & dang don gian khong dang duge trong thue t&.- N6 chi ¢6 y.nghia néu
dung khang bdo hoa.

Khang bio hoa gém cudn diy lam viéc Wy, va cudén tir héa Wy, quén
chung trén mot gong L. N6 co thé la mdl pha hodc ba pha, So 46 ndi khang
bio hoa @& diéu chinh tdc do ddng co khong déng b theo hé «khdng bdo
hoa—déng co» dugc vE trén hinh 3-22. ,

Khi thay d6i dong tr hoa 1, nho bién tro dét tée do BT, do thim tir cla
16i .kh'émg s& bién d6i, do d6 dién khang clia cudn lam viée X, (chinh la X, &
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muyc 1) bi&n doi cho ta cac diic tinh didu chinh nhu trén hinh 3-22b. M&i duwdng

wng voi -mot tri s cha dong tir hoa I, b
Nhu vay, cudn khang bao hoa 12 mét bién khing khdng ti€p didm. N6 cho
phép diéu chinh tinh (vo cdp), dong théi xay dung duogce hé tu dong hoa dé

on dinh t6¢ d0. Do d6 hé KBH—D cé ho dic tinh co cirng nhu dudng nét dut -

trén hinh 3-22b, v&i mOmen (6i han lon, khd nipg qua tél via do 6n dinh cao,
sai 88 dat t6c do nhd.

Néu dung ddng co roto quin déy thi nguoi ta con néi them mol bd dign

tr& phu ¢6 dinh R.s-vao mach réto dé ting do truot t6i han va dua mot phén,

tdn thit trugt cho tda nhiét ra ngoai dong co.

-

Hink 3-22. So db nguyén ly () va cic dge tinh didu chink (b) ™~
ciia he KBH - D

He KBH-D c6 gidi didu chinh D = 2 — 5.

Tuy nhién, néu mé réng D hon nira thi 1dn thit trro! trong rolo (Mees)
qui lon va ddng co bi d6l nong qua mire. Ngoai ra hié nay van con 16n 13i hai
avang chél » (khong diéu chinh duge): vang thi nhdl ndm gitra dudng dic tinh
co ¢O linmay Va ddc tinh co gidi han, (dic linh c¢o gioi han la duwong ong
voi lrrong hgp ngin mach cudn khang va ¢6 Rey Irong mach roto), Vung tha
hai nim gida tryc tung va duong <6 I, = 0. S& di ¢6 hai vang dé 1a 'vi khi
dong tir hoa dat cyc dai Liy.maxe X vAn ¢4 mot i s6 nhd gay sut 4p nén dic
tinh nay khong thé trung voi dic tinh gidi han; con khi khang bi khér 1xr hoan
toan (I = 0) Xje vin c6 gia tri hiru ban nén dic tinh twong tng khong thd
sat truc lung.

Vi khang bo hoa 1a mot phin t& phi tuydn rd rél, nén cac dic tinh clia

hé nay dugc dung theo phuong phap d0 thi. S6 liéu cho trude gdom cac die

tinh ty nhi¢n cha ddng co nhu M(s), 1,(s), cosgy(s) va dic tinh voll — ampe cua

khang Ukbh(ll)

D¢ dyng diic tinh digu chinh M(s) ta phai (ién hanh theo trinh (g sau:
Vé diac linh Ugp, = (1)) khi s = cons!, roi kél hop voi dac linh voli-ampe clia
khang Uwpn = (L)) khi Ly = const, dé tim ra quan hé s(l,) khi I, = const. Sau

o

114

-

Iy

A
il



d6, suy tir quan hé s(ly) sang s(If) va cudi cing tim ra quan hé s(M). Suy bt
I ra If 12 mot phép don gidn, con suy tir [{ ra M thi phii ding dwdng phy
M(I*) khi s = const. Sau day s& {rinh bay trinh tu dé.

Truée hél ta tim quan hé Uy, = f(Iy)
khi s = consl. Vi s khong ddi nén 1dng tro
clia mach diénthay thé hunh T (xem hinh 2- -41)
la Z = const va goc pha tuong rng ¢, =const.
Vé&i gée ¢ d6, néu b qua dién trd clia khang,
ta dugc d6 thi veclo dién a4p cho mot pha
ciia dong co nhu hinh 3-23,

Tir d6 thi veclo ta ¢6 the viét,

= 12 2 2 ; :
Upn = VL! — Uj cos®gy — Ussingy Hinh 3-23. Bb thi vecto dién 4p mét
trong do6, Ugpn — 4p roi trén khang; Uy — &p  pha cla déng co khi s=s; khong ddi.
dat lén slalo; U; — ap pha cda luéi; ¢; — goc
léch gitra 4p va dong stato clia dong co.

Chia hai vé cta phuoﬂg trinh trén cho U, :

Ukbn '\/ Uy )2 2 U . ‘
U[ = 1 —_ (-UT JCOS P — —U—[ SIng,

Vi d6 truot s khong doi nén Z khong déi, ta cé
U _Uyz _ L
Uy UyZ i
trong d6 I, — dbng stato & A6 trugl s khi c6 ndi khang trong mach;

Iimax — dong stato ciing & do truot dO‘khl 4p trén stato la.U; 1éch pha
khoéi dong I, m6t goc bing ¢ ‘

Thay (3-32) vdo phuong trinh trén, ta s& dugc qtian hé Uy, = f(Iy)

‘khi s = const:
Ukbh '\/1 ( ) costp, — I,
max Ilmax

Quan hé d6 cé da_mg ellip nhu trén hinh 3-24.

Ck mot gia tri s (ftng voi mot gia Lri {6c d) w), ta lai x4c dinh dugc
mot tri s6 clia Z, 91, Iimex va co dwoc mél phurong trinh (3-33) twong Grng voi
mét dudng cong sy, Sg,... lrén hinh 3-24.

sing,

1%

Cling trén m#it phlng [Ugpn I;] ndy ta vé ho dic tinh volt-ampe cua
khang, do6 1a nhitng dudng cong Uy = f'(Iy) khi I, = const. |

g tién t6i dung dic tinh co ng véi modt dong tir héa Iy ndo d6 cla
khang, ta'liy giao diém clta ddc linh volt-ampe khi I, = const v&i 14t ca céc
dudng cb sy, Sy,... khong ddi. Moi giao di€m cho ta mol cdp toa do (s, 1,] twong
trng. Béng cach dit nhirng gid tri s d6 1&n mét tryc & géc phin tu thir tu trén
hinh 3-24, ta dugc quan hé s(I;) khi Iy = const.
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kbh

Muén dung dwge ddc tinh co, ta dwa vao dwdng cong s(l) vita tim o
trén vi xac dinh momen tuong rng voi cic gia tri I;.

I

Il{hl = (,‘GnSf

A3
J2
d’ = Cﬂﬂ_s)‘

I

3 (I/) khi

It/n: const

Hinh 3-24. Dyng dic tinh s(I)
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Ta bigt mémenty 18 véihinh phuong
cla dién ap stalo. Néu gitt s = const thi
nhu 1rén da phan tich, dién ap ty 1é voi
dong slato, nén momen 1y 1& véi binh
phuong cua dong dién, nghia la

) 2 2
M _ ( U, ) = ( I ) véi s = const.
MG“ UI Ilma!

hoac

M= M
12 !
Imax

(3-34)

trong d6, M, — momen trén dic tinh gioi
han ¢tng voi s da chon;
Iimazx — dOng slato trén dac tinh
doéng giéi han ciing ng
voi dO truot do;
M va I; — momen va dong stato khi-
diéu chinh véi s da chen.

bing do thi. Nhu vy, khi da biét céc ddc tinh
- gi6i han thi twr gia tri d trugt s da chon,
4
7t dong gh
/v /\
/ Voebs {
Const
}
Ay M
: k [
v* — s v
= L | \Ea\ >
= = \\'\41.—. const
3,=Const
2 | 3,= const

I
/

Hinh 3-25. Dung dic tinh M (I%) va dic tinh co s(M) biang dd thi.

/

*)
Mii 1en tring — dung dudng M(II); miii én den ~ duong s(M).



ta x4e dinh dugce hé s6 Mg,,/l . va dung dwroc quan hé M = f(1}) theo (3-34).

Quan hé dé 1a dudng thing di qua gfc toa dd (géc phin thir IV, hinh 3-25).

P& thuan tién khi dung cée ddc tinh, trwde hét ta v& dudng parabol
= f(I,) trén géc phan tu thix I (hinh 3-25). Trén géc thir I ta vé ‘dic tinh co

gldl han, con g6c thir 11 v& dac tinh dong gioi han va ho s(I,) da tim dwoe (u
hinh 3-24.

Sau d6, dung céc tia M = f(I%) theo trinh ty chi din bing mili (én tring, |
trén hinh v&. Mdi tia &ng véi mét gia tri s ¢8 dinh. Cudi cung. dic tinh co

didu chinh s (M) &ng voi mot dong L hoa Iin, ndo d6 cha khang s& dugc dung
nhu sau:

Tt gi4 tri s, tir chon trén truc tung, déng sang trai, gép dwong sy voi
Ilhl = const, la dwoc I;; roi déng xuéng dudng If (I)) ta duoc I%. lai déng sang

pbai, cho gip tia M(IB) khi s; const, la duge My Tw gia tri My nay va gia tri s,

da chon, ta duoc diém A trén g6c thi 1. D6 13 | @iém trén ddc tinh co co

I.h = const. Lan lwot lay sy, s;.. roi lam theo trinh tu cO ghi mili len den
trén hinh 3-25, la duoc dic tinh co can tim.

3.6. THAY POI SO CUC CUA MAY DIEN KEHONG DONG BO

1. Nguyén ly dieu chinh.

Khi thay d3i s6 cuc tir ciia may dién khong ddng bo, (3c do tir trwdng
quay thay ddi, va do d6 (8¢ do roto ciing bién ddi theo. Quan hé d6 thé hién
"trong biéu thuc téc dé sau day:
2ﬂf1

P
trong d6 f;— t4n s& ludi dién: p — s doi cue.

P& c6 the thay ddi dugc sd cuc, ngudi ta phdi ché tao nhitng may dién
dac biét, goi 1a mdy da (dc.

May dién hai tdc do li loai da t6c hay gdp nhit. S6 cwe cha né c6 theé
thay ddi bing hai cach khic nhau vé co bin: diung hai t6.day quin slato neng
biét, moi 16 c6 modt sO doi' cue riéng; dung_m.OLL@\d_f_iJ_,q.ua stato nhung moi .
pha.duoc Chl&Lhﬂﬂtha—r-é—%a%ﬂ—y—d—tﬂ%n@Lda-y gu&haLdoanﬁa La S8
‘thay do d01 duorc gc 86 doi cuo

Nhu'ng dong co ciu tao theo cach thir nhit to va nand Khi t6 day néy
"]am viéc thi td kia hoan toan bd khéng, nén khong tan dung dugc vat liéu cha
may dién. Tuy nhién né ¢6 uvu diém 14 c6 Lhe tao duge hai 16e do bil ky kh(‘)ng
1 thuéc nbau.

Déng co cdu tao theo cach thir hai nhé nhe hon nhigu va t4n dung tét
vat liéu clu trac cla may dién N6 c¢6 nhuge diém 14 so dd ddi ndi dau day
phirc tap va hai cép 8¢ dd 1¢ thude nhau.

C4c dong co ba tde A0 Ird lén déu cé hai hodc nhiBu té dAy quin stato
Mbi 1 Jai c6 th& phan doan dé thay do6i s6 cire theo cach hdn hop.

w = (1 —8) =

(1—5) (3-33)
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T

Pong co da tdc lhuong cb rdlo 18ng soc, vi roto nay co kha niing ty bién
0 cuc rélo theo stato. Do d6 s cuwe, dién tré va dién khang rolo ty thay
ddi nhip nhang véi stato. Han hiru ta ciing gip may dién da (8¢ ¢6 réto
quin day. Loai nay cdu lrac phuc tap vi phai dung (hi€ét bi phu dé d6i ndi
s§ cuc ci & rolo nita. Vi du dong co hai 16c d6 ¢6 Loi 6 vanh trugt va 6 bbd
chdi than.

Sau day ta khao sat phuong phéap thay d&i s6 cuc biing cach ddindi cae
doan day qudn.

Gid s ta c6 mot td day stato (m¢t pha) gdm hai doan, moi doan la mot
phén ti& nhu hinh 3-26: Né&u ta ddu ndi tiép hai doan d6 thuln cyc nhau (danh

d&u"+ trén hinh v@), thi do dudng sic tir phan b6 nhu trén hinh 3-26a, nén
sO cure s& 1d 4 vA p == 2,

Néu ta ddi n6i chL’mg thanh néi ti€p nguoc cuc hoic song song nguoc
cue nhu trén hinh 3-26b va ¢, s6 cuc s& giam di hai lan: p = !.

p=2; w, p=1;2W, p=1; 24,
Hinh 3-26. Thay ddi s6 cuc bing cach déi n6i cac doan diy quin

Nhu vay, bing cich do6i ndi don gian, ta di diéu chinh tdc do dong co
tr t6¢ dd (khong tii) o, & so dd 3-26a lén 2w, 0 so db 3-26b va c.

2. Cac dong co da t6c va so dd dbi ndi thye té. Cac dong co da tde thuc
té dugc ché tao voi s6 doi cwe tir 1-12 va cao hon, tuong (rng v6i cac 18c 4o
khéng tai ly tudng sau day: '

.

P 1 2 3 4 5 6 7 8 9 10 11 12

ne | 3000 1500 1000 750 600 500 428 375 330 300 272 230... vg/ph

W, | 314 157 105 78,6 63 52,4 44,8 393 34,6 314 28,5 26,2 rad/s

Céc dong cu hai tJe dO mdt 10 diy qudn thuwdmg duoc ché tao voi
n, = 1900/3000; 750/1500;3 500/1000 vg/phy con cac dong co hai (& day
* quin thi n, = 100071500 ; 100073000 ; 75073000 500/1500; 750/1000; 330/1000;
250/1000 yg/ph. '
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Céc ddng co ba vA bdn t6c dd déu c6 hai td day, trong d6 mdt hodc ca
hai ¢6 phan doan. Cic cdp téc do (khong tii) thuong gip la 750/1510/3000;

75071000/1500; 500/750/1000 :
/ /75071000 P |

e

500/750 /1000 /1500, vg/ph

e i)
(ddundiky hiéu cho haicdp
t6c 0 do td ddy phan doan
tao ra biing cach ddi ndi).

Ciac ddy quin phan
doan thudng duge ddi ndi ,
theo hai cach:; hinh sao — - 9) : )
sao kép (Y — YY) va tam

gidic—sao kép (A —¥). So ‘f
dé ddi n6i dwge gidi thiéu
trén hinh 3-27.

Khi néi A hodc Y hai
doan diy quin mbi pha

~duge ddu ndi ti€p thudn

wc gidng nhu gian s

Inh 3-26a, n&n ta gia thiét. ¢ d)
.kbi d6 p=2 va tuong Hin!lz 3-27. Bbi noi day quin stato theo so @b
irng toc d6 dong bo 1a w,. A->Yva Y=Y
'Khi d46i néi thanh Y, cac

doan dAy dugc nodi song song ngugc cuwe gxong nhu gidn d6 hinh 3-26¢, nén
p= 1 va 16c dd Ting glp doi 6T (o, W = Zw,).

P& dung cac dic tinh diu chinh, ta cin xic dinh cac tri s6 My, s va

w, cho tirng cach néi day.

Péi véi trudong hop d6i ndi A — Y ta ¢o nhlrng quan hé sau d4y: Khi
néi A, hai doan diy stato ddu ndi ti€p nén

_ Rx"'zl‘l.xx"‘Qn
va tuong ung = (3-36)
Ry = 2ry; Xo = 2x3; Xom = 2Xpm

trong d6 ry, T3, X1, X2 — dién tré va dién khing méi doan d4y stato va roto,
Dién ap trén day quidn méi pha 1a Uy, = V3 U, Do d6

R,2A | I3
< BipoA = =5 = —— (3-37)
VR (R + Xt \frlead,
3(')/ 3 Up? 9 U}

Mip.a =

(3-38)
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Néu ddi néi thanh Y¢,*thi

S T 1§ st
Rl‘f{,/z 'z_rl;AIW—_z'leszm_z"r2-xzw—‘72‘)(2s (3-39)
con ap trén day quén mdi pha la U, w = Ui Vi viy
R, .Y ry ;
Sy Y? = —— = = Sth.p (3-40)
V R (% g+ X ) l/r3+x2 ‘
1W+ \1\1\7 2 i nm
3U; | BRIt
P\'I[h W’—- = (3-41)
200 R 4 V Ry X2 w ] 200 [r V Pnd
So sénh (3-41) v6i (3-38) ta thiy
M ¥ 2 (3-42)
M., 3

Nhu vay. khi d6i néi A —. ¥, t6c a6 _khong lai Iy tuong ting 1én hai l1in

do trugl t(fn han 1 gilr nguyén (gia Lri tuong ddi) c,on momen t6i han glam ‘mét’
Il _—

3 Tw nhén xét do ta thdy cac ddc (inh co diéu chmh phai ¢c6 dang nhu trén

hinh 3-28a. &

D&i véi truedng hop ddi ndi Y— ¥/ ta cling suy ludn tuong {u. Khi néi Y,
cac doan day diu ndi ti€p va 4p trén pha bing U, nén

r;
Sipey = "'———‘—
V EI
1 ;
o (3-43)
9
3U;
:\Ilh-\’ = —_—
' . 2 2
A ey
w i &
w&w T “

T

O M, M X

cepv }{'.Cpiﬂ A-H,_W ij_m M

0 f""c.ﬂ") MM.Y M%W

lilnh 3-28. Cic¢ d%c tinh co didu chinh vé d%ec tinh t'u cho phép
khi d6i noi day quin stalo A = { (a) va Y — i (b).
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So sanh v&i cac bidu thire twong trng cua so do VW (3-40) wva (3-41)
ta duge:

Sthey =S¥ Mu.y= Mzh Y (3-44)

to]—

Nhu xay, khi d6i néi Y — ¥, t6c do khong tai 1y tudng ting gip doi,

moémen 13i han ciing ting dz‘tp ddi, con do truwot téi han thi gilr imu) én gia
tri twong d6i ctia no (hinh 3-28b).

. D& xac dinh phu (3i cho phép khi didu chinh tdc do, ta xudt phat (o gia
trr cong sudt, rdi suy ra momen. Tar bigu thirc cda cong sudt dién, ta co:

- Khi noi A:
Pc'cp-A = 3V_3-U] I]~Gm COSCPA‘Y]A (3-]5)

khi néi V-
Pc-cp-w—-—?)U]le-am COS(PWY]W (3-46)

Do do
Po.ow W _ 2coscp\?{'n
Pe.cpa V3 COSPATA.

Thure 1€ cho phép coi Pi.cp.p & Peoop. W vi hé s6 cong suidt va hiéu suit
khi n6i A cao hon khi néi Y. D6 la vi khi ndi ¥, ap dit {én tung doan day
qudn l6n hon khi néi A nén dong ta hoa tdng mot cach vo ich.

~ 1 | (3-47)

Tw (3-47) ta suy ra quan hé cia mémen tai cho phép:

MooW | Pealflontt | oo 1 g
Me.cp-a Pe.cp-aleo wa.YY 2

Nhwr vay, kh;\&nc‘u — Y{, momen tai chmR_glum di_ 2 lin cdn
cong suidt cho phép thi khong doi. Didu dé ching té phuong phap 51 noi nay

phu hop v&i nhitng may ¢é momen 1ai 1y 1¢ nguoc voi toe 46 (P.=consl).

Né&u dit hé s6 qua 1ai la A= \I,h/\Ic cp thi tr cac bieu thie (3-42) va (3- 48)
ta thay:

A MW Moo X
N B Min.a/Mercpea
nghia la, khi d8i néi A —7 kha ning qua tii cha dong co ting lén 4/3 lin
Néu cac doan day néi hinh Y, thi
Pecpry = 3U L4 COSOYTY (3-50)
So sanh vé&i (ruedng hep ndi Y [xem(3746‘)] ta c6: '
‘ Poep ¥ QCOS(PWEW‘ .

Pc-cp'Y COSPyTy

L a5
(o)

va
Mc-cp-w _ Pc-cp.W/wo-Y'{
Mc cpY Pc cpe Y/m
Nhu vay. khi d6i n6i Y — %/ moémen tai cho phép clia a dong co duge gitr

khong ddi, con codng suit cho phép tdng hai [An. Diéu d6 c¢6 nghia i phuong
phap d&i n6i naythich hop vai nhing may c6 mémen 14} klxow ddi (M.=cons),

=1 | (3-52)
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Tu (3-52) va (3-44) ta tim dugc quan hé clia hé s6 qua tai A:
A M M. o |
W _ M ¥ieal _, (3-5%)
Ay Mo/ Mepy .
nghia 1a khi d8i néi Y — ¥ kha niog qua tdi cha dong co ting 1én hai lan.

!:nCéc chi tieu chdt lagng,

Uu didm cha phuong phip diéu chinh sd cyc 1a thiél bj don giin, gia
thanh ha, céc dic tinh co déu cing va khi nang diéu chinh triét dé (didu chinh
ci téc do khong tai ly tudng). |

Nhd ¢6 ciac didc tinh co cirng, nén do chinh xac duy tri t6c 40 cao vi
tén that truol khi dicu chinh thuc 18 khéng dang ké.

Nhuge diem lén cha phuong phap nay cé do tinh kém, gidi didu chinh
khéng réng va kich thude dong co 1én. D8I véi ddng co hai tée dd mot 16 day
quin thi ¢ = 2: nhirng dong co khac cé ¢ > 1,5, nghia la tdc do nhdy cdp kha
nhiéu. Gidi diéu chinh ¢6 thé D =1,5 — 8. Tuy nhién, do cdu truc phirc lap va
ning n& nhirng dong co da tdc véi D lon chi st dung & nhitng noi that
can thiét.

Thong thudng dong cor da t6c duge ch& tao véi cong suit dudi 20— 30kW
va duoc sir dung trong moét s may cit kimh loai, may niang, bom ly tam va
quat thong gio.
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CHUONG 1V

PIEU CHINH TOC PO PONG CO MOT CHIEU
BANG CACH THAY DOI PIEN AP NGUON

4.1. NGUY'EN LY PIEU CHINH

1. Cae dic tinh dieu chinh.

D&i v&i cac may dién mot chidu, khi giit tu thong khong ddi va diku
chinh 4p trén phin tng thi dong, moémen s thay d6i, do 86 tée dd cha né s&
thay déi. |

Dé tranh nhitng bién dong 16n vé gia téc va lue dong trong hé, phuong
phap didu chinh nay thuong 4p dung cho ddng ¢o kich tir doc 1ap. Tuy nhién,
trong thuc t&€ phwong phip nay ciing st dung cho ci ddng co kich tir ndi tiép
ndi theo nhirng hé dic biét (xem §7-2).

Deé diéu chinh dién 4p phin irng, ta phai dung nhing by ngudn diéu 4p,
nbu may phat mét chidu, bo bién ddi van hodc khuéch dai tir. So dé nguyén

ly tdng quét va so dd thay thé cha hé dugc v& trén hinh 4-1. —
4, ‘ ‘ Rb "‘fc/
TR ——
~ad B8 | |Uver D) Cox L
) T _—Z)~~J

Hinh 4-1. So 45 nguyén 1y (a) va so dd thay thé (b) cia hé truyén
dong mél chiBu co diéu chinh dién 4p ngudn

Bo bign ddi BD ding d8 bién dién xoay chidu cfia lu6i thanh mot chidu
va didu chinh gia tri S.D.D.Es clia n6 theo yéu chu. Dién tré trong cfia hé bién
d3i R, phu thudc vao loai thiét bi. Vi thong thuong cong sudt cla BD va ciia

dong co D xdp xi nhau nén R, cling ¢6 gi4 trj dang k& so v¢i dién tré phin
&ng R, clia dong co, thim chi c6 thé 16n hon.
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~ Biing cach viét phuong trinh can bing dién 4p cho mach dién hinh 4-1b,
ta s€ nhan duge cic phuong irinh ddc tinh co dién va dic tinh co cha truyén

d6ng dién: it
E=E,—I, (R +R,) SN
E R R
o= —2 P (4-2)
k(de l'“de
E R, + R M
g L s 2 S ol (1-3)
]((de (k(bdm)i ‘B
trong &6, ®g, — l&r thong dinh muc clta déng co, giltr khong ddi;
Ep

@y = - — t6c do khong 14i ly tudng clia dong co;
dm 2

B = (k®4n)*/(Ry + R, ) — d6 ctrng cla dic linh co.

Phuong trinh (4-3) duoc bitu dién
bing cAc duong thing trén hinh 4-2,
Thay d&i gia tri S.D.D nguodn E,, la s& eb
nhitng t6c 4o khong 131 ly tudng w,; khée
nhau, con do cirng B duge gil khong doi.
Vi vay ho didc tinh diéu chinh la nhitng
dudng thing song song.

Tuy thudc phu tai trén lrug cua

Hinh 4-2. Ho dic tinh co didu chinh dong co, moi ddc tinh cho ta mol trj s6
khi thay dbi dién 4p SPD ngudn téc do.

2. Cac chi tiéun chdt Iwgng cha yéu.

V& c4c chi tieu k¥ thuat va ndng legng, phrong phap diéu 4p dvoe danh
gi4 tot. Truge hét, n6 la phuong phap diéu chinh triét dé, nghia la c6 LhE didu
chinh t8c do trong hit ky ving t3i nao, ké cd khi khéng tai Iy tudng. Dac tinh
co diéu chinh bing phuwong phap nay tuy meém hon ddc tinh tu nhién, nhung
cfrng hon cac ddc tinh bién trd. phdn mach (xém §6-2),.... mdt cach d4 ang ke.
Vi veiy phuong phap nay bio ddim dugc sai s¢ 16¢c dd nhd, khd nang qua l'u
l6n, giai diéu chinh rong va tén thil nang lugng it.

Mit khae, vi phan L diu chinh ddt (rong mach diéu khidu clia bo_bién
d6i (vi du mach kich tir cia may phat dién mot chiéu) —1a mach ¢é cong
suiit nhé, nén do tinh diéu chinh cao, lhao tac nhe nhang va €6 khi ning cai
thién hé& thanh ty déng vong kin.

Dé xac dinh gidi, diéu chinh, cin cha ¥ ring téc d6 16n nhitl cha hé bi
chin boi dac linh co co ban (diéu chinh du6¢i t8¢c dd co ban), con toe dd nhoé

nhat thi noéti chung bi gi&l han boi yéu cdu vé sai s6 linh (d6 chinh xac) hogc
kha niing qua lai.

Nhu viy, (6c dd cuc dai lrong gidi diéu chinh khi m6men tiéi dinh mie la:
:M'dm
B

Wmaxy = W, —

(4-4) .
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- Né‘f ‘.Yé“ cdu ddm bio khi ning qua t4i, thi nhu da phan tich trong
-1 va §3-2 ta thily ddc tinh thip nhit phéi cé momen ngin mach bing mymep

tai cwre dai:

Mnm.min = I\’Ic.max = kqlN[dm
trong d6 kg, — hé 56 qua taido may giyra (kg =
M ina /Mso). Minh thoa nhin xét niy lén hinh |
4:3. roi-dwa vao hinh v& dé ta ¢6 thé linh duoc,
t0e do nhd nhit Gng v6i, momen tii dinh muc: = @ »:
W

Wnip = (kqll\'ldm'_l\'{dm)tga‘ = Mdm(kql—l)'*;‘ (’1-5) mdx I\\_\'\
. ‘ W it
T (4-1) va (4-5)'ta c6: ;jm.n. -
7 min M
Wmax W, — 1\’15 /B B*—l q /JI\\O‘\(K\M
D = = 2 = = (4‘6) dm qll o

Wmin (kql—'l)MdmI.B = kqt""l /
o } K Ia el . Hinh 4-3. Minh hoa cho viée x4c
_ Biéu thire (1-6) cho thiy, gl%LQwﬂ_chmh dinh gidi difu chinh theo kha ning
Ph.l.l_il&ﬁﬁ_d.é_cimg B cta dic tinh co vA md- qua tii va sai s6 tinh cho phép.
men tai lon nhit ¢6 thd xudl hién M, pa,. Trong
nhirng didu kién binh ihwong gidi dida chinh cha hé chi dat khodng duéi 10. Vi
du, he tru_yé'p ddag c6 R¥ = R* = (,05; kg = 2, thi do do cirng tuong déi cua
dac tinh co c6 tri s6
g* = 1/(R} + R*) = 1/(0,05 4 0,05) = 10

nén gidi diéu chinh s& la
D =(10-1)/(2-1) = 9. =
N&u may sdn xuit c6 yéu ciu cao vé do chinh x#c duy tri téc d6 thi.
gidi diéu chiah D lai dwoc xac dinh theo sai s6 téc do cho phép s.,. )
Theo dinh nghia clia sai so toc d6 [xem biéu thire (3-1)] ta viét dugce bigu

thire s., tng v¢i dudng dic tinh thdp nhdl:
Womin — Wmip ® Aw
5(‘.p = ! M (4'7)
Wo min ™o min

Vi (¢ dd lam vide duge xac dinh tuong @ng voi tii dinh mirc nén
Aw = thm/B va Wo, min = Wmin + I\/Ic‘h:n/‘3
Thay cac dai lwgng nay vao bidu thuc (4-7) ta s& tim duoc
.. (4-8)
Scp B
Tir (4-8) va (4-4) ta xac dinh dwoc gidi diéu chinh:
D= Wmax _ Sgo—h[dm/ﬁ)scl)ﬁ 14 (B#‘—.l)scp

®Wmin - (I*Scp)D’Idm I—'Scp

(4-9)

Nhu vay, gidi.diéu chinh phu thudc sai s6 linh cho phép s, va a6 cirng
dic tinh co p clia hé. Néu ciing 1dy vi du trén khi yéu ciu s., = 0.25, thi D =
(10-1). 0,25/(1-0,25) = 3.

So sanh (4-6) v6i (3-7yta thiy phuong phdp ditu 4p hdo dim dwoc gidi
diéu chinh rong hon phuwong phdp bién trd.
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Ngoai ra, can chd y riing cac h¢ diéu 4p con cho phép m& rong glél dleu
chinh mot cach dang ké nhd diéu chinh thém tir thong cla dong co va tu dbng
héa hé thdng. Thue técac hé diduap cé thd cé D = 200; 2000 hojc lén hon nira.

Nhu trén da néu, viée diéu chinh dién 4p trén phin dng déng co duoc
thue hién khi tr thong khong d6i: ® = @y, = const. Vi vay, diic tinh mbémen
1ai cho phép cha hé khi diéu ap sé 1a

Iwc-cp = kq)dm Id.m = L'fdm = cOonst (4'10)

D6 14 duong thdng song song voéi truc tung nhu trén hinh 4-4a,
Nhu vdy, phuong phap ditu 4p thich hop nhdt déi véi cac co cdu cd
tdi kidu may nang (M. = const).

" Néumd rong giai diéu chinh tdc 46 béng cach didu chinh thém tir thong dong
co, thi trinh ty diéu chinh duoc quy dinh nhu sau: ddi voi vang duéi tée dd
co ban, git 1r thong cyc dai khong doi (®gm = const),thay ddi 4p trén phin
ing tir gia trj nhd nhat dén gia tri dinh muce; d6i voi ving trén tdc do co bén,
gilr 4p trén phan tng khong d6i (U, = const), glam tir thong ti dinh mac dén
tri s6 nho nhat,

Vi vay, trong ving di€u chinh di¢n 4p, mémen 14i cho phép s& khéng
ddi, nhu quan h¢ (4-10); con trong ving digu chinh tir thong, M., sé bién ddi
theo t6c dé véi quy luat hypecbol [xem 3-25)]. Khi dé dic tinh M., p (W) cla
hé c6 dang nhur trén hinh 4-4b.

w {\
Wonarx ‘ 1
<. C/D /‘,([/0
w ‘ 4
MM
M M
| cop Zep
a /3»/» /g’m /\1/)’/» 6‘7[,0 J en/'n %m ﬁ%‘m ec/o
I &)

Hinh 4-4. Dic tinh tai cho phép khi ditu chinh dign 4p (a) va khi disu chinh
. hai vong (b).

Quan hé giita c6ng suit tdi cho phép véi tée d6 Pe.cp (w) duge suy ra
theo biéu thie
Pc-cp = Mc'cpw
va cling, duge biéu dién trén hinh 4-4.
Giai tdc do cha hé didu chinh hai viung sé& la

_ Ymax _ GWmax Wim 3
b= = = Du. Dy (4-11)

Wmin Wam f’)min
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[ ]

trong d6 Du = wim/ Wnig — gidi didu 'chinh‘bﬁng dién ap trén phin irng;:
D¢ = ®min/ wam — gidi diéu chinh bing tir thong.
 N&u b6 qua nhitng lugng tén thdt bdt bién trong h¢, thi phin tdn thét
chu y&€u s& ndm {rong mach phan tng BDP-D. 'Hi¢u sufit cia mach nay duoc xée

dinh nhu sau:
_ Ii El.

w

e =

P,  Els+ PR wtMR/(k®)?

trong d6 Py = Elv = Mo — c6ng sudt ra clia ddng co (coi bing cong sufit dién tu).
P, = P, + AP = Mw + M*R/(k ®)* — cbdng suit dua vao hé. ’

D2 bidu dién m, theo cac dai lugng tuong ddi, ta chia tr va méu sé clia

biéu thie trén cho w,:
wﬁ

Ty

w* -+ R*M*

(4-12a)

Khi lam viée & téc @ xac lip thi M*=M_ Thay M’ bing phuwong trinh

'diic tinh co cia may san xuét M: ~ 0** ta duge

OJ“

Te =

Bidu thirc (4-12b) cho thiy, hiéu suit
cha mach phin tng (va kéo theo hiéu suilt
toan hé (héng) phu thudc vao téc 4o lam
viée va linh chidt cia momen cin. Trén hinh
4.5 v& hai duong 1M« (0*) voi gia Lhiét
Ry =0,05 t(rng véi hai loai phu tii: duong
1—13i may nang (x=0) va dudng 2 — (Ai may
tién (x=— 1). D& so sanh vé&i phuong phap
bién (ré, trén hinh 4-3 coén vé thém dudng
Na (w*) khi diguchinh bing dién tro phu lrong
mach phan irng. Tir hinh vE ta thiy phuoung
phap dign ap bdo dam hiu suil cao hon
phuong phap bién trd, ddc bi¢t lrong vung
tse do thip., va rdt kinh 1& khi tai co dic
tinh may nang.

Trudng hop st dung bd bién ddi nhidu
cfp, vi du dung may phat mot chiéu, thi
ngoai tdn thdt trong mach phan {ng con c6
15n Lhat trong cac thiét bi bién doi so cép.
Khi d6 hiéu sudl toan hé diéu 4p me. s€ la

- Nda ="Tsc « N

CU. + R.w%x

(4-12b)

7

o8|
0. %

2
ol S LG
0,2 / i/

a : -

02 04 06 08 w*

-

\
\

Hinh &-5. Quan hé gitra hiéu suft
va 18e do.
1—phwrong phap digu 4p khi tai
méiy ning; ’
2—digu ap khi 14i may tién;
3—phuong phapbién tr& véi moi
leai 1aj.

(4-13)

trong d6 me—hiéu suit ctia thiét bi bi&n doi so cép.

Nhuge diém 16n nhit cia phuong phap diu 4p la phai dang ho bién dbi
didu khién kha phic tap, nén vén diu lu co bdn va van hanh phi cao. Tuy
; \
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nhi¢n, nho nhitng wu diem di néu, phwong phap ndy tao ra cho may sin xuft
molL ning sufl cao, dong thoi tdn thit ning luong it; nén thoi gian hoan
vin nhanh,

Do do phuong phip digu ap duge sit dung rong rii. Chinh n6 da dua
lai cho dong co dien mol chidu dia vi quan trong trong thuc 18 ma may dién
xoay chi¢u rdat khé eanh tranh.

Co nhiéu phuong 4n lap hé diéu ap. Chang khac nhau chi yéu vé loai
ngudn. Sau day ta lan lwot xét bén loai hé théng diéu 4p: hé may phat—déng
co, 1.¢ van — dong co, hé van tr—ddng co va hé diéu chinh xung dién ap —
dong co, luong wng véi bon bd ngudn co ban: may phat mot chiéu, bd bién™
d6i van digu khitn, khuéch dai tir va bo bién ddi xung dién ap.

4-2. HE MAY PHAT — DONG CO (E-D)

1. Nguyén ly dieu chinh.
He F — D l1a moét trong ciac phueong an diéu tdéec ddong co mot chiéu béing,

e ———

, ~duge vé irén hinh 4-6,
CHFR T Pobng co- D 1a d6i tugng cédn
1 7 diéu chinh tdc d(_‘),'thuc‘rng dugc
FK O b5 ff Fooe Z goi la dong co chip hanh.
N IR T Bo bién ddi (BD tromg
CKF 7 cks  hinh 4-1) bao gom ddéng co so

7 % KF cip DS va may phat F. D6 1a
BT FK " a .~ L .
; 87H mot b bi€n doi hai cdp: ddng

N . Ko g -
ul - ‘ co‘kBS bqlen df).l dlgn ning xoay
:l\,: rr" ( chiéu cua lué¢i Lhanh co ning
I ! trén truc cia no réi truyén sang

truc cia may phal F; may phat

——#—mes) © " bi€n d6i co niing d6 thanh

Link 4-6. So db nguyen ly hé F—D, dién ndng mot chiéu d& cung ¢dp
' cho ddng co chdp hanh D.

May phdl I ¢on lam chire ning diéu khién. Nh¢ bién tré kich tir BTF ta
¢6_the thay d6i duge S.D.D. c@ggéy;phét,_&ghi&l@ thay doi d_ugc_gi:@_n_,ép trén
phinrng dQng cg. Do dé, moi vi tri cha con trugt BTF tuong tng voi mot
t6¢ do didl ¢ ddng co chdp hanh.

D¢ lam ngudn kich tir cho F va D nguoi ta dung mot may phat mot
chiéu FIX noi true voi dong co so cap. Vi FK 1a may tu kich, nén sau khi khdi
dong DS, di¢cn 4p cua n6 sé ting 1én dinh mic d& chuln bi cho hé théng hoat
dong. Neuw vi nhirng bién déi ngdu nhién cla céc dai lugng ndo dé ma dién fx.p
kich (o khdc vol gia tri quy dinh, thi ta ¢6 thé chinh bién tré BTFK trong
mach lu kich cua FK.

May phat kich FK ¢é Lht thay bing nhitng loai ngudn mot chiéu khac,
déc lap voi mach phan tng F-D, nhu chinh luu diot ching han.
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Dong co so cdp DS co thE 1a may khong dong bo, hodc dong ho. (F che
thi€t bi tuy cdp nhu xe, thu, may xay dung. dong co s¢ cap thuong la may
dicden. No6i chung no c¢6 thé 1a mot sire kéo bat ky.

Ngoai ra, trén so d6 nguyén ly con ¢o6 bo tiép_ diém lhudn nghich T.N
dung dé doi chiéu dong ki auc dich dao chiéu gquay déng co
chap hanh; bién tré& BTD dung dé didu chinh nh thém tr thong dang co_khi ¢an

mo rongg__,,;ll.éu_ehm

Khi may phat F dwoc quay véi téc do w; ¢d dinh, S.D.) E; caa no phuy
thuée vao dong kich tur I, theo luat clia duong cong tir héa. Néu coi may phal
khong bao hoa tit, thi dwong dé thing, nén

E[ = ki®Prw; = kr(ufol.lkr ([‘14)

N N N - ¥ . . 2
trong do6 ky = f) — hé s6 cdu truc cua may phat, tvong lir nhw cua dgng
30 a ) )

cor mot chiéu ;
®; — ti thong kich thich ctia may phat; a — h¢ s6 goc caa duong dic
tinh tir héa clia may phat (coi 1a dudng thing): o = Ad/AL,,.

| D& phdan tich su lam viéc cha hé F-D, ta thay thé may phat F va S.B.D. E
cia né vao vi tri cia BD va E, trong hinh 4-1. S& dung (4-14), thay E, bing
E; va Ry biang Ry vao biéu thie (4-2) va (4-3) ta duge cac phuong trinh déc
tinh:

ey R
o = T le  (L1-15)
ka®y ka®y
Koo
u = {dGJ1C7- Ikl '—--—-B———:’I\’I (1‘16)
ka®q (kq®a)?
trong do6 R = Rur + Rea — dién trd
téng ciia mach phidn ung F-D.
Tuoung te nhw cae phuong trinh * Ng ~igq
dd xeét, tur (1-16) ta thdy t6c do khong NN =0
tai ly tudng cia dong co la ae rs 4o~
y == Kiora Ly (4-17) \
k(_l(Dd \
va d0 cung cta dic linh co la
D2 Hinh 4-7. Cac dic tinh eo diéu chinh
By = _(_L‘L (1-18) va nhirng trang thai ldm vite ctia dong
R co trong hé F-D.

Nhitng biéu thte trén chirng
té ring, khi thay d6i dong kich tu mdy phat, téc do khong Lai ly tudng cla

dong co s& thay d61, cor do cirng thi giir nguyén. Do do cac dic tinhco “dicu
chirmrsetr ot hio duong thang song song nhu trén hinh 4-7.

So sanh (4-18) v6i (2-11) ta thAy cac dac linh co trong hé F-D mém
. . l
hon dic linh co ty nhién. Thuong Ruj =~ Rud, nén py = ?Bln-
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Nhing k&t luan trén chi diang voi diéu Kiéd wp = wgs = consl, nghia 1a
khi ddng co so cdp 1a may dién dong bé.

Néu dung cac may dién khéng dong bo dé lam dong co so cép thi tdc 40
cia may phat s¢ bién ddi theo tdictuaddng co chiphanh (wr <= const), do doé cac
phuong trinh ddc tinh co dién va dac tinh co s& ¢6 dang khic véi (4-15) va (4-16).

D& phan tich vian dé nay duoc don gidn ta bd qua tdn thit trong cac may
dién. Khi do, moémen trén truc déng co so cdp bing mdémen dién tir cta
may phat F:

1\‘1(35 = ML[[.[ = l(r(Dqu

Doug phan ng lai co thé biéu dién theo mdmen M clia ddng co chdp hanh:

LN
T kd(Dd
Do dé
My, = 1P (4-19)
4Dy

Viél phirong trinh dic tinh co clia déng co so ciap Lheo dang duwdng thing,
ta s& c6 quan hé gitta téc dd may phat o; voi mémen cta dong co chiap hanh:

Wi = s == Wo.ds ~— Mas = Mg.gs — kb, M 4-20)
Bds ka®q Bas
Thay biéu thirc nay vao phuong trinh (4-16) ta duoge:
k2q212 4
o — kfacoo.as.lkr__ 1 2 [H+ f M}M (4-21)
kqa®q (ka®q) Bas

b6 1a phuong trinh ddc tinh co elia déng co chdp hanh khi tdc do may
phat o + const.Phuong trinh nay sé tré lai dang ({-1b) néu cho By = «. Truong
hop tong quat Bg; =, sut téc clia dong co chdp hanh sé& ting thém mot luong.

kia?l2

. ~ “kf
Aw' = M (4-22)

Bds

nén ddc linh co clia né s¢ mém di. Lwong sul tOc phu nay lai ti 1& v&i binh
phuong ctia dong kich tr may phdt, nén cac dac tinh cang cao thi cang mém.

Cing cAn chit ¥y rang phan ng phdn &ng hiu nhu khéng dnh hudng dén
ddc tinh co cGa hé, vi néu phan ung 46 c6 tae dung am & dong co thi lan co
tac dung duong & may phat nén chiing bu tri nhau.

2. Cac chi tien chdt lugng va nhirng dic di2m co ban cua he.

Nhiing chitiéu chdt luong co ban cua hé I-D ciing trong (r nhur hé didu

&p tong quat va di duge xél trong 4-1. & day chi khdo sat nhitng nét dic trung
cua h¢ [F-D ma thoi.

Khi danh gia v& gidi diéu chinh, cin chq y thém dnh hudng cha tir du

trong may phat ddi voi gid tri tde do nhé nhat. & mot s loai may phat thong
dung. S.D.D. do tw du gdy ra biing khoing 2-4% gia tri dinh miec.
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Néu thie hién diéu toc hal viang. thi giai dicu chinh chung caa hé¢ F-D
dat duge khodng 10— 30. Khi st dung cac bién phap 6o dinh héa téc do, ta cb
the ting D 1én trén 100 hodic 200.

Ngoai nhing vu diém vé diéu chinh toc dd, h¢ F-P con ¢é nhirng dde tinh
dong Lot v rad linh houat khi chuyén d6icace trang thaitsa—iée. V6i so d0 co
bin nhu Kink -6, d¢ng co chip hanh ¢6 (he lam viée & trang thai dong co vai
nhicu idc dé khie nhay, ddo chiGu quay dé dang bing cach d6i chi¢u dong kich
tr may phat, hiun dong ning khi cho Iy = 0, hdm nguoge va ham (ai sinh trong
nhirng diéu kién nhat dinh. So GMMMO ra tit ci cac ddc link
lrong c’l bén goc phin lu cha mat phang to trén hinh 4-7.

O goe phin tu tha nhat, b
lam viéc & trang Lhai dong co voi
chiéu quay thuin (chiéu duwong),
con & goc thir 3 — chidu quay nguoe.
Khi do, E va E; nguoe chiéu nhau
% nghiu la o <<ow,, dong
I« chayv theo chi¢u Er, may phat cdp
nang lugng con doéng co thu ning
lrgng. Cac twoug quan d6 duoc biéu
dién trén so do thay thé hinh 4-8a
(vOi chicu quay duong).

Vi

Trong mién nam gitra dudng
PN va truc tung & géc thu hai va
thr tu (tuong Gng véi hai chiéu
quay), D lam vié¢e & trang thai him
tai sinh. Khi do, E va Ef van nguoc
chi¢u nhau nhung |[E| > | Ef|. nghia
2 > o, I chivtheo chiductaE;
di¢u d6 ching t5 dong co cdp dién ning . Nang
lrang ndy duge tao ra b&i phan thé niang hodjc dong ning luh lay tr oncr cac
khiu chuyén dong ctia hé & qua trinh lam viée trude (Io Dond co D d‘ong vai
tro mayv phal de bién co ning tren truc cia né thanh dién ning chu\en vao
mach phan wng May phat Ir lai lam viée nhu moét dong co dé bidn dien ning

dé thanh co udng truvén sang truc dong co so cap bS. Cudi cung, DS bién co
ning thanh dicn nanﬁ xoay chicu tra ve ludi dién.

Hinh 4-8. So 48 thay thé& cda h¢ F-DB khilam
viéc & trang thii dong co (a). ham t4i sinh
(h), him déng ning (c) va him nguge (d).

Chit v riing, dong ning lugng neu tren chi I1a ning luong tac dung, ¢on nang
legng phan khdang thi he théng van tiéu thu cha luéi dé tao dong tr hoa dong
co so ciap. So do thay the clia hé & trang thdi ham tai sinh (d6i voi chiéu quay
duong) duge v wén hinh 4-8b.

Néu cho I; = 0 thi treéng hop ly twdng ta ¢6 E; = 0, nén so d6 thay
thé cha hé trd Lthanh hinh 4-8¢ (v€ cho trudng hop & > 0). b6 14 so do him
dong nang v di¢n tré ham & mach ngoai dong co la Ry, tuong tng tu duoe
dic tinh him dong nang BN-O.

Phan kep gitta truc hoanh va tia DN-O-DN la viang him nguge. Gid st

may phat dwge kich thuan vai gia tri Ixe (Iiri > 0— xem hinh 4-7), dong co ¢é
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toc do Lhong tai ty tudng tuong ang 1 e, > 0. NCu ldc nay (ai' M, c¢6 tinb
chal the nang va da fon, thi no6 sé kéo cho dong cu quay nguoce (0 <<0) S.b.D.E
s¢ doi chicu rd nén ¢dng tic dung voi S.D.D. may phal E(, tao ra dong Iz chiéu
thuin vi momen thuin. D6 chinh la trang thai him nguwoc. So d6 thay thé clia
hé duoc bicu dién bing hinh 4-8d.

Mot Irong nhiang nhwoe diém quan trong cta hé F-P l1a dang nhiéu may
dién. Vi nang lugng truyén ndi tiép tir lwoi dén tdi qua dong co so cdp, may
phal va dong co chap hanh, nén cong sudt lap dat toan hé phai 1én hon 3 l4n
cong sual 1di yéu ciu. Néu xét dén ton thél trong day chuy@n ning luong, ning
luong may kich tir tiéu thy va tinh nhay bac trong thang coéng sudt cac may
dién thi ¢ong suidt lip dat toan hé cé thé gdp 1—5 lin cong suit dong co.

il

(e mav dién con doi héi nén mong chace chan, dién tich ddt may rong,
bao quin phite lap v ton kém, gay on.

Hi¢u sudt cda hé -1 thdp vi phai xél dén 16n thit trong toan hé:

Mg = Mua - Nas = TiNaTas

Néu ldi khong doi (vi du bing dinh mike) Lhi ng, = const con 1. phu thude
toe do theo (1-12),

O mot 16e do o6 dinh, hiéu sudt cia moéi may déu phu thuodc tai, nén hiéu
sudt chung ctia hé giam rdt nhanh khi gidm 1ai. Néu coi mgs = My =~ ng = 7. va khi
lai dinh muc m = 0,9 thi hiéu suit caa hé s& 12 Mugam = 0,9° = 0,73. Khi tai
M, = 0,5M,.. hieu suat méi may dién gid s& con 0,75, thi

MNi-d.g5 = 0,753 = 0,4:2

Nhing wu di.m cua hé F-B rdt quan trong nén truée day né dugc tng
dung rong rai véi nhidu phuong an phat trién khac nhau. Nhitng phuong an
do sé¢ duue khdo sét trong chuong 7

Tuy nhien, nhirng nhuroe didm néu trén doi héi phdi cd ging cai thién
chi tieu nang lugng va kinh 1é cua hé nay. Hién nay ngudi ta c¢6 khuynh
hudng thay the he F-D bing hé diéu ap dung bo bién déi van (V-D).

=
,7I< 4-3. HE BIEN POI VAN DIEU KHIEN —DONG CO (V-D).

1. Bo bién ddi van.

Bo bién d6i van diéu khién Ja mot loai ngudn diéu a4p mot chidu. Khi
ndi né vdo mach phan tng dong co mot chiéu kich tir doc lap, ta sé duoc hé
truyén déng van-—dong co (V-D) theo so d6 téng quat hinh 4-1.

Khac voi may phat dién mot chigu, bo bién d6i van truc ti&p bién déng
xoay chiéu thanh dong mol chiéu khong qua mét khau trung gian co hoc nao.
Bén canh chire niing bi¢n d6i ning lugng do, cac van con co nhiém vu diéu
chinh 5.D.D. cua by bién dbi. Vi mach phan ttng dong co thudng cé cong suét
khong nho nén dé lam bo hién d6i van ngudi ta phai dung cac loai van dong
lve nhu tiristo, ximisto, tiratron va van thay ngan.

Mot bo bién d6i van ¢d the bao gém may bién ap luc, t6 van, khang
loc, thi¢t bi bao vé va hé thong digu khic¢n (xem hinh 1-9).
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_Bién ap luc dung d& bién d6i gi4 tri dién 4p cha luéi cho phu hop voi
cip dién ap cha dong co. Ngoai ra, n6 con c6 chie ning bidn ddi sd pha, tao

IR

a)

CKD

Ny

Dl S
z - ;:J 1R

T O —

St _’-\'rx-é C‘/(,’j
b)

Hinh 4-9 So d6 nguyén Iy cia bo bién doi van.
a — tia ba pha; b — cau ba pha.

diém frung tinh khi cdn thiét, han ch& bién d6 cha dong ngin mach. gidm tdc
do ting dong trong van va céai thién hinh dang dong dién nhan tu lLréi.

5

= o

a

nt

Hinh 4-10 Dang do thi S.D.P cta b¢ bién déi van.

cong dap mach e, = (1)
nhu trén hinh 4-10. S8 lan
diap mach cda e, trong mot
chu ky cta dién ap ludi la
p=m d8i véi so do tia, va
p=2m dd&i véi so dé cau,

Viec s dung van 0o
trong mach dién lam cho
quan hé¢ gita 4p va dong
- n L ~ .
cua ho bién doimang nhitng
dic diém khac biét voi ho

d)

£ {b 0— N
iJ __
?Lw

T3 van c¢6 1hé noi lia
hodc ciu v&isd pha m=1;
3 hodc 3n. Trén hinh 4-9
la cic bo bién d6i ba pha
hinh tia (a) va hinh c¢au (b).
Voi héi didm  dat xuong
ap diéu khién da chon t,
(Qt, = a) lén cic van, dién
ap khong 141 (hode S.D.D)
ca cac bo hién doi tuong
ung s¢ cddang nhitng duong

l {3

b

\ -~ .
\\\ \‘A// {
//’ \ £ at
] A e \w\j\
nt
0 oA,
M b)

Hinh 4-11. So d6 thay thé ciua hé¢ V-0 dung cho cac
gig tri tuc thoi (a) va cace dé6 thi S.B.D va déng dién (b)
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bién d6i may dién. P& phan lich cac quan h¢ d6 ta st dung so d6 thay thé (d6i
véi cac gia trj tire thoi) cia ho bién déi tren hinh 4-11.

So d5 nay vé& chung cho bo bién déi hinh tia va hinh ciu. D8I voi so 46
tia: ¢, — S.D.D, pha tha cfp caa may bién ap.

AU, — syt ap thufin trén mot van;

R - Rbﬂ + er + l’}khy L - Ll)a + IJU' + I-‘J\h

R, L — di¢n tro va dién khang tong cta mach bao gém miy hién ap.
phian trng ddng co va khang loc, Irong d6 Ry, va Ly, 14y gia (ri ciia mdt pha
may bién ap.

DGi v6i so d6 ciu: ey — S.D.D day tht cidp cia may bién 4p; AU, — sut
Ap thuan (rén hai van; Ry, Ly, dién tr& va dién khang hai pha cua bién ap.

Cac dai lugng trén phéi 14y khac nhau d6i voi hai so d6 1a vi & so d6
tia dong chi chay qua mét pha clia bién ap va mot van, con ¢ so do cdu — qua
hai pha va hai van.

D2 cho viéc phan tich duge don gidn (a gid thidl dong ngwoc va sul ap
thuan cta van bidng khong: i,, =0, AU, =0; S.D.D thr c¢ip cia bién ap:
ey = Fom sinQt; théng s& cha mach dién khong déi: L = consl, R = consl.

Gid s xét qua trinh lam viée cta hé trong khodng théng cia mot van
nao do, dd thi cia S.D.D. va ddng dién trong hé co6 dang nhu (rén hinh 4-11b.

Néu van mé lai thoi diém t_, twong 0ng véoi goc o, = Qt_, tinh ir géce
cua dudng hinh sin eq, thi tr so dé thay thé hinh 4-11a ta co:

: . di
E.msin(Ql + o) = E + AU + Ri, + L d“ (4-23)
t
Dat: T = L/R — hing s6 Lhoi gian
Mz dién to cta mach;
4 p . J
x| o ’/\ ¢ = arclg(QT) — goc pha cha
a9 J N ,/ at mach. thi nghiém cta phuong trinh
N NS N4 vi phan trén sé la
Lu'_‘ﬁ/_\/\/_—\ .
5 ot g = H RI,+E - E.. cospsin(a,— cp)]
0 =S
274 exp( —Qt:colgp) — [E—-
¢ at
) o . o '
i ! . —Eyncosp sin(Ql + o, — rp)“ (4-24)
: Nt .. ) ) o
o) 0 - trong d¢6, I, — gia tri ban ddu cua
dong dién trong moi khoing dan
Hinh 4-12. D6 thi thoi gian cda dong phan ng cua van. '
dong co troug h¢ V -D tuong wng véi trang . . . )
thai hién tue (b) gidn doan (¢) va hién lién [r cidc thong so cho truoce
tuc (). cua mach va ngudn, dira vaoc (1-24)

ta vé duoc quan hé i, = [(Qt),
Duong cong nay c¢6 thé ¢6 dang lién tuc nhu bicu dién (rén hinh 4-12h. hodc
gian doan (hinh 4-12¢) ho#ic «bien lién tuc» (hinh 4-12d).
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~ Dong i, c6 dang dap mach, nén c6 th phan tich thanh cac thanh phan
'Tth Chwu'vn Xoay chiéu. Thanh phan moét chiéu chinh I thanh phan tic dyng
va duge xac dinh bang gia tri lrung binh cla iy trong mdt chu ky:

A

1

e =P | i qoi= P 1 .1 : 1 1
.= '[1 Q= o R [EngID—z— A.sin (ao-l——i—)\)——? AE] (4-25)
]

trong do, A — khodng ton lai clia mot xung dong ho#c con goi 14 khoing thong
cua vai. D6i vou trang thai dong dién lién tuc va bién lién tuc thi Aj= 2x/p,
ddi voi trang thai dong di¢n gian doan thi A < 2x/p.

e

b 2 ,

K / . /1 b \ ’HN’ / eb J , /r
[, / /

~ \ / A EE AIFA RS A RVARS:

7d o NP oy Ly [

, at at [T o
o e ..2%7 -t e A2 \
Je. - A ale- A <]

3) s ¢
b )

Hinh 4-13. D6 thi S.D.b. cta bo bién ddi va dong tai & céc trang thai dong
lién tuc (a), gidn doan (b) va bién lién lyuc (c)

( trang thai dong dién lién tuc. van nay chua khoa thi van ké tidp da
méo ; viéc md& cha van ké tiép la diéu kién can dé khéa van dang din. Do dé
trén diu ra etta bo bién d6i ta ludén ludn nhan dwge ap ldy truc Lip tir cac
dau néi cha day quédn tha cdp may bién ap. Vi gia thiél bd qua sut ap Irén
van thi dién 4p ra cta bd bi€n doi & trang thai dorg lién tuc s& la duong bao
ctia cac S.D.D. thtt cdp may bién 4p (S.D.D. pha ddi v6i so db tia va S.D.D. diy
d6i voi so d6 cdu). N6i cach khac, duwdong bao d6 chinh 12 S.D.D. ctia b6 bién
d6i (hinh 4-13a). Gia tri trung binh (thanh phin mol chigu) clta né dwoc xac
dinh bing cach ldy lich phan ham e (QU):

a+27/p
E, = P e, (20dQt = Ep,cosa. (4-26)
27
o
trong dé
7
uzao—(’f ————)- (4-27)
. 2 p
12 goc md van tinh tir thoi diémm chuyén mach tu nhién;
Eom = = sin 2= Eyp — (4-28)
T P

2 S.D.D. 16n nhdt cta bé bién dbi irng véi truong hop o = 0;

Eypn — bién d6 S.D.D. pha thtt cip clia may bién ap? néu la so d§ ciu thy
phdi 13y bién do S.D.D. day.
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O lrang thai daong lién lue, sul ap 16ng trong bo bién doi hao gbm sul
ap do dong tai giy ra trén cac dién trd tic dung ctia n6 va sul ap do hién
tuong chuven mach fn van nay sang van khac:

AU, = AU, 4 AU, = Iy Ry, + TP_ Xpalu s (4-29)
hoie : '
A"-l‘ll = thu.
trong do
l)']') — Rl].\ + —]2'_ XDJ (1-30)
2x :

Fo dién tra trong cha bo bién ddi (dai luong diing tri).

Dién (rdr va dién Kkhing cna iy bién ap
£ £ ° duoce xic dinh bdi gia tri eda ddy quan thi cdp
A v va cua ¢ dav quin so c¢ap tinh Jdoi sang phia
T . .. -

thu cap.
) ’ it
AU Ly . . Wy’
v l l)l],_, = [)‘l -+ R = 1‘2 & Rl b
: W
1

v QDE (1-31)
RI).\ — X'> 4+ X’ — X

1. X /W }:

_ COSA 2ty R T
£, = £ LW,
trong d6. W, W, .—s0 vong day cua cudn so cap
va thtr cdp elia may hién ap.

Hinh 4-14. S¢ d6 thay the

ciia b VoD & trang thai dong Nbuw vav, khi dong di¢n {ai c6 dang lién
, . n - P , ~ 3 p .
ciia lien toe. lue, thi bo bién doi ¢o the thay bang mot nguén

ap luong dvong véi S.D.D. mol chiéu £, xac dinh
theo (1-206) va dién tro trong By, xac dinh bai (4-29). S~ d6 thay hé nay dugce
vé trén hinh 4-14, n6 c6 dang lweng lu nhu so do tong quit hinh {-1b,

Khi dién khang cia mach nhd, néu S.D.D. cia dong co du 1on thi dong
tai s¢ trd thanh gian doan (hinh {-12b). O (rang thai nay, dong qua mdl van
bat ky bang khong trude khi van ké ti€p md. Do dé, phdn Ung dong co tua
nhu duge dong cat vao ngudn médt cach xen ke,

Khi van (héng, nghia la voi 0 < Qt < A, ta co:

e), = ¢, C“d\ - &2—3 (1-32)
va khi van ngal, nghiala véi A< QU< 27/p:

o=k Luw T Ba

Do thi S.D.D. cia dd bién d6i e,(QL) ¢6 dang nhu dudng nét dam trén
hinh 1-13b.

Thanh phan mét chiéu cua S, D.D. bO bién doi s 12

A 27/ p
Bl — )‘_; Uemm + JEth] - —‘)%[Egmcosao ~ Eomcos(x, +A)—ErA] + B, (4-34)
A



Goc thong A ¢o the xac dinh nh¢ (4-24) bang cach-cho I, = 0 va ddt i, =0 khi

Qt=2A D¢ thuan tién cho viéc tinh toan, kél qua nay duoc viét & dang ham
nguoce:

E = Ecosq sin(e, — @) — sin(qp, — @ + A) exp (A ctg ¢) (1-35)
I —exp (A ctg )
' l]?l_l"d VA0 biéu thire nav ta ¢6 thé Ly chon iy gia tri A 161 tinh ra E tuong
wng voi nhing diéu kién cho trude (¢, « va Eyp). Thay cip giz’l‘tri A va E do
vao (4-34) ta tim duoe 5.
h
NoOi chung viéc tinh toan cac dai lwgng ¢ trang thai dong dién gian doan
la phic tap.
2. Ddc tinh co cuw dong co. O trang thai dong lién tuc (a dyga vao so do
thay thé hinh [-1[ d¢ viét phwong trinh dic tinh co:
Epmcosz — Al Ry -F Re 4+ Ry

Gy = = v , I
k(b(lm l((de J '%G
( IJ"“COSO{ — AU, R, + Re 4+ Ry M o)
V) e i - A vl BN = \
l\(D““‘ (I\-(de)?

D6i voi ciac van ban dan, AU, = | — 2v nén co thé bo qua. Bdi voi cac
van ion, AU, co gia tri dang ké khodng 15 — 25v nén can x¢ét dén no trong
khi tinh toan.

Tur (4-36) ta thay diclinh codién va déc
tinh co déu la nhirng dudng thang. EO cirng
cua dic linh eo la

‘ B = (I{@dm)g (I’{u E Rh -+ RLh) (1--37)
va téc do khong taily tudng la
Epmcosa — AU, ,
o = =2 (1-38)
© k(D(Tm

Thav doi géoc mé van a tir U — 180°,
S.D.D. ¢ha bo bién d6i s& bién thién L+
4 Ebm ce — Epp va la sé duge mot ho dudng
théng song song nhau bé tri trén nira mit
phing bén phai cia hé truc [Is, «] hoic
(M, o] (hinh 4-13). Nhirng déc linh d6 khong
(6n tai & nira mit phdng bén trai la do van
khong cho dong phin rng doi chiéu.

Hinh 4-15. Pidc tinh co cha dong

co trong hé V-Bb don (khong dao
Bieu thue (1-37) cho thily cac dic tinh chiéu)

co cua hé V- mém hon ddc tinh Ly nhién,

va mémn hon ca dic tinh cia hé F-D. Do la vi dién trd trong Ry, cia bo bién

ddi ¢6 chita thanh phin ddng tri do hién twong chuyén mach cac van:

R, = (p/27)X;s,. Thanh phin nay c6 gia tri kha lon,

O goc phan tu thu 1 cita mil phdng [le, w]hode [M, o] tvong ng voi
gbc md van a <" 9N, dong colam viée G trang thaidong co véi chiéu quay quy
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wde w> 0. Lic dé6 Ey > 0; bd bién doéi lam viéc & lrang thai chinh leu va
truyén niang lugng cho ddng co. So do thay thé ctia lrudng hop ndy vé& lrén
hinh 4-16a.

Néu cho a > 9M° thi E, <7 0. Néu (ruyén ddng c6 tai thé ning dé quay
truc déng co theo chidu ngirge (w < 0) véi mot gia tri dd (oo thi dong vén tdn
tai trong mach theo chi¢u cua S b.D. déng co. Lie d6 dong co hdam tai sinh, cdn
hd bi€n ddi lam viée & trang thai nghich hvu nhin niang lwong 1 dong co dé
hié¢n doi thanh dién xoay chitu roi trd vé ludi, So d6 thay thé ctia hé duoc vé
(rén hinh 4-16b. Cic dic tinh co tuong ung voi trang th4ar nay nam trong goéc
phian (u tha IV. (mién ghi ch@t TS trén hinh 4-15).

Khi cho o = 90° ta ¢6 E, = 0 va bo bién d6i tré thauh mot vat din
c6d dién (ro téc dung la Ry, Néu ngoai luc lam cho dong co quay nguge
(w<C0) thi dong co s& lam vi¢e & lrang thai ham déng niang. So d6 thay
thé cta hé sé la hinh 4-16c va dic tinh co tuong ng la duéng O—DN Irén
hinh 4-15. "

Truong hop a <900,

A R, A’b R nghia la E, > 0, nhung ngoai

— Ivc lam cho déng co quay
+ Y ngugce (0<<0) thi ta duogc so
I, £>0 J w¢o  do thay thé hinh 1-16d. Do 14

l Ul E<0  so do ham nguogce, twong Ung

voi nhirng doan dic tinh
kep gitta truc hoanh va tia
O-bX.

| Nhw vay. néu st dung
«bd bién d6i don» nhur céac
hinh 4-9 thi may dién irong hé
chilam viéc & trang thai dong
co vGi mol chiéu quay (w > 0),
coOn cac trang thai ham chi ¢é
thé xdy ra-khi ngoai lre lam
cho ddng co quay nguoc(w<0).
RO rang hé V-D kém linh hoat
hon hé¢ F-DB. Nguyén nhan cia
hién twong trén la tfnh din
moL chiéu eha van.

¢)

Hinh 4-16. So do6 thay thé clia hé V—D ung vai cac
trang thai 1am vigc:
a—chinh luu=déng co; b-nghich lwu—may phat
(ham tai sinh): ¢—h&m déng ning: d—chinh lru ham Dang dic tinh lhgmg
nguoc. (phuong trinh {-36 va hinh
4-15) c¢hi ding véi Lrang thai
dong lién tuc ma théi.

Khi tai di nhé, dong lggiim dén giA tri ma nang lrgng dién tir tich liy
trong dién khang khong da dé duy tri dong mot cach lién tuc 'hi s8 xudt hién
trang thii dong dién gian doan. Nhw da trinh bay, cac quaﬁ hé trong bd bién
d6i va cd ddc linh cla truyén dong dién & trang thiai nayv déu khae so voi trang
thai dong dién lién tuc. ' :
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D& dung dic tinh co & trang thai dong gisn doan, la dua vao quan hé
(4-25) két hop vai (1-35). Bing cach thay E = k®gu0 vao hai bidu thire trén,
ta duoc:

Ie = _§p; % E,msin —:12— A.sin(z, + —12— A) — iz AkQamo| : (4-3%)
va
o — 1 Ejmcosg sin(a, —@)sin(a,—@+A)exp (Actgp) (4-40)
k®g,. 1 — exp(Actgo)

Voi mot goc o (hodc ay) dd cho, ta tu chon mél loat gi4 tri ctta A r6itinh
loal o lrong &ng theo (4-40.) Thay ting cip A va w vao (4-39) la x4c dinh duoc
le vd do d6 xac dinh dugc momen M clia dong co.

Cac dic tinh co & trang thai dong gian doan la nhitng dudng cong rtil
déc nim trung vang elip trén hinh 4-15. Viéc tinh toan d& dung céic doan dic
tinh nay rdt phirc tap va nhidu khi khong cin thiét.

Khi chuyén tir trang thai dong lién tuc sang trang thai dong gian doan,
hé sé phai qua mot trang thai giéi han, dé 1a trang thai bién lién tuc. Lic d6
a6 thi dong dién phan tng va S.D.D. cha bo bién d6i c¢6 dang nhu trén hinh
4-13¢c. Trén dic tinh co &ng véi goc « nao do6, trang thai nay dugc biéu dién
bing diém B. Thue t& tinh toAn (ruyén dong van thuong yéu ciu xac dinhdiém
giéi han B (ma co thé khdéng cin dung doan dac tinh trong ving dong
gian doan).

Toa dod chia didm bién B (Jp,. wpy) duwge xic dinh bing cach thay
A = 2x/p vao hé phuong trinh (4-40) va (4-39).

D& cho don gidn, ta coi trang thai bié¢n lién tuc xdy ra khi dong da nhd
(Is — 1) hodc twongling la khi I. Ry —0. Bing cach ldy gi¢i han cua vé phai
(4-40) voi A = 2x/p:

wpp = [ limo ];\

e R—0 A=27/p

roi thay vao (4-39) ta co:
Ton = hzm(£ sin = — cusi) sina = M(l _ P ctg -1)- (1-1H1)
QL\ o p p QL o) p

Mit khac, vi « bién lién tuc» 14 mot lrrong hop riéng cha trang thailién
tuc, nén tung do cla diém B vian dwgc x4c dinh theo phuong trinh (4-36):

EpmCcOsa Ry 4+ Ry + Ryn I
— bit .
kq)dm k(de

(1-42)

Wy —

trong dé la dia bo qua AU..
Khi thay doi gia tri o, diém B s& dich chuyén trén ntta dudng elip nhu
di vé bang dudng nét dal trén hinh 4.15.

Téc dd khong tai 1y tudng cha déng co thuc ra khong phai 1a w) [xem

higu thie (4.38)]. Khi dong phan ang I.— 0, trang thai cha hé s& chuyén lir
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dong lién tue sang dong giin doan. Do d6 dac tinh co Ihay adi quy luat va ta

. . , 1 -
dwoe gin tri o, lon hon o dang ke.

€an
{ L’b ¢ fe]
c I/"\ N — \ «
N N f\ 7/ \\ ( N\ ;
,; ;’ "1 \/
4N N\ ™ A
/, N A \ ; ,I \]\ / \\
4 | “{ / \ N \ ’ \ nt
|
l L .L
. i .
: - x5 ! -
i1 7 e
at ne
0 -
o) /])
£ E2m 5//1’2’(_, £
L ”—l £ o /,’ ~
E N I/ \/ :.\_\ ,/ ] \ /’_‘_ﬂ-
S ',\L - b ’)\
/ \ / ! \ s
1 \ / \ By [ -\\ / \\ Y,
o
) al 5 2n iL, 2X/P
74 2
.Lt ' ﬂt
r—_dni = L‘da—b-
<)

Hinh 4-17. Minh hoa cho vi¢c lim gioi han cua

S.D.D. déng co khi
hop o < Tp;

W, =

I

dm

e — 0. a va
va d — trudng hop & Tip.

I — trudong

Gia tri cua w, duogc xac
dinh bing cach ldy gioi han cla
S.P.P.dongco khily— 0. Rorang
riing I, chi c6 thé 1i€n 161 khong
khi E tién toi gia tri 1o0n nhéit
cua S.P.D. ngudén e,. Nhan xét
nay dugc minh hoa bdi hinh

1-17. Khi goc m& < X (hinh

4-17avab) gia tri lon nhfi%cﬁa e
chinh la bién do cua dién ap tht
cdp may bién ap. Khi a>=x/p
(hinh 4-17c va d) gia tri do lai
la gia trj tire thoi cha dién 4p
thir cdp tai diém mdé van. Do d6:

Iim E=1lmE =
[¢ — 0 A—0
Egm \r(f)’l o & < —T-!—
P
= (E,psinQl = Ezmcos(a._ f_)
o) p /
vola > —
p
(4-43)

Ta do ta xac dinh duge
gid tri cua téc dd khong tai ly
tudng:

E.’m ror I
D VOl o < - -
lim E] = ¢m 4-44
[Iu—+0 ] Eomcos(a—t/p) voia> T (4-42)
k(I)dm V P

Cac doan dic tinh co & (rang thai dong gian doan va gia tri o, dugc biéu
dién trén hinh 4.15 béi nhitng duong nét lién.

Chu y ring dong gian doan c¢6 dang xung, nén chira thanh phin xoay
chidu rdl lon nghia 1a gay t6n thit nhi¢t rdt nhiéu. Hon nita, didc tinh co cla
hé trong trang th4i nay ril ddc nén hé kém 6n dinh. Vi vay khi thiét k& truyén
dong van nguoti ta cod gjlzg lam hep vnng dong gian doan. Cac bién phap thudng
dung la ndi khang loc du 1on, ting s6 lin dap mach (p) cta hd bién do6i, noi

van dém hoidc dung nhitng so do dac biél.

3. Trang thai nghich luu cua bo bién dbi va trang thai ham tai sinb
[ cia dong co. Nhu da phin tich & trén, trong cac so dd hinh 4-9 may dién chi
L co hé Tam viée o trang thai hidm tai sinh & chiéu quay o <20 khi tii c¢6 linh

\
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'h‘f nﬁ‘ng. Luc d6, goc mé van a>>90° va tu co so dd lhay thé cia he nh
trén hinh 4-16b.

Néu chon a sao cho | Ey | < | E | thi dong linh trong mach phiin &ng s la
_ E—E, _ 1k®yne| — [Eyncosa | (1-45)
ir Rb + RIJ' Rl; + I3 It

va van chay thuén chidu van.

.Ixh-iwdé.wd.c}ng co Jam viée ¢ [rang Lhai may phat va lao ra dién ning cép
gho bd bién déi. Béng cé(.:b h’lan phi?n mo cé\(': van, moi van thong trong khoang
Hw./P (theo chu ky cua dién ap ludi xoay chiéu), bo bién doi s& bién dong mot
chiéu trong mach phin tng ddng co |
thanh dong xoay chigu chay trong cac € é,
cudén day cha may bién ap, roi dira
nang lugng néi trén tra vé ludi dién
xoay chiéu. Trang thai lam viéc nhu

vay duoc goi la trang thai nghich |
Iru. Trong truong hop nay, ludi d.én N N %
d—d————il‘ []

nt

chi ¢6 tac dung gay chuy&n mach cac
van, chir khong cip nang luwong tac
dung.

Hinf 4-18. Po thi SDD c¢ia bo bién

S.D.D. ctia bo bién do6i & trang ddi & trang thai nghich luu.
thai nghich lvu dwoc biéu dién bang
dudng vién nét dim trén hinh 4-18. Vi goc = > 90° nén cac van thong chi yéu
trong thoi gian S.D.D, thir cip clia may bién ap ¢6 gia tri am. Tuy vay, cin luu
y ring, dién Lhé andt cla van vin duong hon caldt do tae dung clia S.B.D. E cia
déng co. |

Khi bhidu dién cac quan hé cia bo bién doi ¢ trang thai nghich luu,
nguoi la thuong ding dai ivong «gée thong somy» B, thay cho goc mo a:

B, =T — a (4-16)
Nhu vav, S.D.D. cia bo bién do6i & trang Lhai nghich Tuu I
E, = Enpcosa = — Eyncosp, (4-17)

Phuong trinh déc tinh co dién va dac tinh co dwoe rat ra nhd so do thay
thé hinh t-16b va phuong trinh (4-47):
Bl = Ey |+ [[,(Ry, + B

hoac
o = Eymcospy Ry, +le1-
k(de k(de !
R, + R (3-48)
L Epmcos, . b+ Iy, M
kq)dm (k(ibdm)g

_Cna y, lrong cic biéu lhire trén, ta da cho AU, =0 va Ry, = 0.

Cac quan he (4-48) duoc biéu dién biang nhitng dudng thing trén hinh 4 - 19
twong tng voi nhitng goéc B khac nhau, hode 1rén hinh 4-15 (géc phan tu
thir tu).
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Ikhi khao sat trang thai nghich lua can cha y dén diéu kién bdo dam
cho bd bién do6i khong bi sy ¢d «ddt bi&n nghich luu». Diéu kién do6 la: goc
thong som khong duoc nhd hon mét gia tri cuc ti€u cho phép

Brmin = 1 - 0 (4-49)
trong d6 T — gbc chuyeén mach;
8 — goc phuc hoi tinh khéa cia van.

T (4-16) ta ¢6 gbe mé cyc dai cho phép la:

e = T = Pomio = T — (T -+ 8) (4-50)

Theo « ky thu&t bién dd6i», goéc chuyén mach 7 dugc xac dinh nho
biu thire

Ly
T = arcos (cos a— £ Xbpa ) — (1-31)
x bm
Thay  bing om.. va bién doi biéu thire trén ta dugc
COStmay = €05 (T + otmax) + —= Xpa L (4-952)
7 bm

Mat khac, tu (4-50) ta ¢o
T 4+ ogay = T — 8, hoidc co8 (T 4+ amax) = — COS6. (4-53)
T (4-52) va (4-53) ta rat ra:

Iy
| cOSamax | = | COSBy.min | = COSH — -p—Xba

4-54
- B (4-04)

Thay gia tri clia cos B..;, vdao phwong trinh (4-48) ta duoc

W

_ Ebm0056 (

(J)mﬂx = k(I)
dm

P x. R, ) Ly
27 k(I)dm

(4-55)

Biéu thwe (4-55) la phwong trinh
cia dac tinh giéi han cua nghich lwu. N6
la dudng thing wma, trén hinh 4-19,

Tuw (4-595) ta thay téc dd cuc dai
cho phép ctia déng co & trang thai him
tai sinh phu thudéc vao khd ning phuc
hoi tinh khoa cha van (géc 6) va dong

(d 4 . . 9 . . o
0max tai la. Khi khong tai ly tudng thi:
Epn
| Wo.maux I = ‘h—CO—Sé (4-56)
kq)dm

Hinh 4-19. BPéac tinh co khi bo hién
ddi lam viéc & trang thai nghich lvu.  Khi tai tang, toc do cho phép gidm xudng.

S& di nhu vay 1a vi khi 1. 16n lén, gbe
chuy&n mach ciing lang theo, con & ¢é gia tri ¢6 dinh, nén d@ bio dam didu
kién (4-49), la phai ting goc thong sém B,., do d6 gidm S.D.D. cha bo bién doi.

4. Truyén do¢mg van ddo chidm. Mubn cho may dién lam viée & trang
thai dong co ciing nhu & trang thai him Ung v6i cd hai chidu quay ca truc
ta phai dung hé truyén dong van ddo chiéu.
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GO thé Lhiét lap hé d4o chicu theo ba phuong phap: dao chieu dong
kich tw clia dong co, ddo chizu dong phin Gng bing tiép diém va dao «chidu
dong phdn Gng nh¢ bo bién ddi kép.

Phuong phap thir nhdt dang mot bo bién dbi don (khong ddo chiéu)
trong mach phin ung va mot bo Lidp diém ddo chiéu trong mach kich tit. So do
nguyén 1y va cic so do thay thé ctia hé thiét lap theo phuong phap nay duoc
trinh bay trén hinh +-20.

Eb-d €4 nl

) b)
Hinh 4-20. H¢ V—D dao chiéu bidng cach ddi chiéu dong kich ti déng co. a—so
do nguyén 1y:; b—d—cac so do thay thé khi déng co lam viéc & trang thai
dong co—quay thuidn, ham—quay thudn va déng co—quay nguge.

Gia thiét khi dong co quay thuan (o > 0), dong kich tir 1a Iy, va goc thong
van la a <C90°, ta ¢b6 so d5 thav thé hinh 4-20b. D'i_‘%-h_ém dong co, ta doichiéu
dong kich tu (I, ;) dong thoi ting géc m& van a > 90° Khi dé du téc dd van
theo chidu cii nhung S.D.D. cha déng co dbi chitu (E < 0), dd6ng thayi S D.P. clia
bo bién d6i ciing ddi chiéu, ta c6 so dd thay thé hinh 4-20c. Géc a phai chon
sa0 cho [ Eya | < | E|. Nhu vay, dong I.chdy du6i tac dung cba S.D.D. dong
co, dong co lam viée & trang thai may phal, con b bi€n ddi & trang thai nghich
luu. Tuy dong phin (tng khong'doi chiéu nhung do tir Lthong doi chiéu nén mdémen
cua dong co Lrd thanh nguoc chiéu téc dd va gay tac dung him, Téc do cang
giam thi S.D.D. E va dong Is cang gidm va hi¢u qua ham cang y&u. D€ duy tri
lac dung him & mac manh nhat khong d6i, nguoila cho a thay doi tuw dong sao
cho hi¢u E — E, = consl, do do dong . va mdémen duge gitt ¢d dinh.

Dé ddo chiéu quay dong co, ta cho dong kich tir-chdy theo chidu nguwoe
(Iii.n). cOn bo bién doéilam viéc & trang thai chinh luu véi a < 90°% Khi dé so
dd thay thé s& nhu trén hinh 4-20d, va su phoi hop gitra bo bién ddéi v6i déng
co hoan toan twong ty nhu khi quay thuan (hinh 4-20b).

Phuong phap ddo chiéu nho mach kich tir don gidn v& mit Lhiél bi, gia
thanh ha, thudn tién trong van hanh va bdo quan. Nhung do quan tinh dién tir
cua mach kich tit 16n nén Lhoi gian dio chiéu cha truvén dong cé thd lon tai
vai giay.

Phuong phap ddo chiéu thé hai duge thuc hién theo so do nguyén ly
hinh 4-21a. N6 diung mot bd bién d6i don va mot bd tiép ditm dao chiéu trong
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mach phan wng. Soodo nay “eting bio diam duoe cae (rang thai Iam viée tuong
ly nhu so do trén. Moi tuong quan gitta cac dai luong dién . va co clta b bién
d6i v dong co duge minh hoa boi che so do thay thé trén hinh 4-21,

T s, Ep.cl £o.nl o.cl
s o= T
S b
1TrT'_—"_I -T
N 7 Ry ...[_’_j (3
S Emm— :f
P N, \N w,
J) ¢ 0 a/)

Hinh 4-21. Truyén dong van ddo chigdu dang tiép diém trong mach phdan ung.
a — su d6 nguyén 5 : b-d—céc so do thay thé & trang thai dong co—quay thuan,
him ¢ chiéu quay thuan va trang th4i déng co — quay nguoge.

Phuong phap ddo chiéu nhd ti€p diém trong mach phian Gng c6 thoi gian
dio chiéu nhanh hon phuwong phap trén va so do tuong d6i don gidn. Nhuoge
diém cta no 1a phdi dung cac tiép dicm lrong mach luc. Nguoi ta co thé si
dung quy luat di¢u khién bo bién d6i dé dim bdo dong cit ti€p diém khi dong
phin wng l. ~ 0. Nhung khi do tac dong cta hé théng trong cic qua trinh qua
do bt buoe phai dién ra theo trinh tu nkidt dinh, do do lam giam do the
dong nhanl.

Phwong phiap dao ehicu thie ba la st dung bo bien doéi kép (bo bién doi
dio chi¢n) d¢ thay d0i cye linh dién 4ap trén phan @ng. Phwong phap nay tuy
phire Lup nhung tranh duoc cac nhuge diem cla hai phueong phap trén.

Su O nguyén Iy cda hé ¢o ho bidn d6i hép dwoe trinh bay trén hinh
[-22a, Bo bien éi gom hai 16 van, mot dé tao 4p ¢d cyc linh thuan va mjt —
cue tinh ngwoe twong Ung voi hat chiéu quay & trang thai dong co cua may dién.

Mot s6 trang thai lam viée c¢Ga hé duge minh hoa bang nhirng so dd thay
the¢ trén hinh 4-22. Khi may dién lam viée & irang thai dong co voi chiéu

T
— 4

MT\wf

v
d) b) c)

Hinh 4-22. Truyén dong van dao chicu khi dupg b bién déj

kép. a—so do nguyen 1y b, c—cac so do thay thé khij maiy

dién Tam vi¢e o trang 1hai déng co va trang thai lAi sinh
o chicu quay thuan.
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Hinh 4-23. So dd nguyén 1y cia bo bién ddi kép ba pha:
a va b—song song ngwoc, ¢ va d—chir thap; e va f—chit H.
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quay thudn, ta cho L6 van V, m& véi goc ay < 90° (chinh lwu) va loai trir tac
dung clia 10 Vo Litc d6 chiéu cta cie S.D.D. dong, mémen va tée d9 duoc bitu
dién trén hinh 4-22b. Mu6n thue hi¢n hdm 14i sinh & chiéu quay thuin, ta loai
trir tac dung cia 1OV, va déng 16 V, vdo hé véi gée ap > 90°% Lie d6 td Y,
1Am viée & trang thai nghich lwu. Chiéu cla cac dai lugng dién co duge bidu
dién trén hinh 4-22c. Twong ty nhwr viy, & chidu quay nguoc ta doéng 16 V,-
v&i goe oy <C 90° khi ein cho may dién lam viée & trang thai dong co va ddéng
Vi véi gée a; < 90° khi ciin cho may dién lam viéc & trang thai him tai sinh

Mdi td van tioug bo bign ddi kép duoce ndi theo so dd cha b bién ddi
don nhu di khéo sal.

Viéc ndi hai t6 van thanh ho bién ddi kép duwge thuc hién theo mét
trong ba loai so dd: so d0 chit thap, so dd song song nguge va so do chir H.
So d6 nguyén 1y cha ciac bo bién doi kép ba pha dugc giéi thiéu trén hinh 4-23.

Dic tinh cua truy,e_n__dg_g van dao chjéu phu thuée rdt nhiéu vao phuong
phap didu khidn “bo bién Adi. C6 hai phuong phap diéu khién: diéu khién
chung va diéu khién riéng.

Khi digu khién chung, ca hai t& van déu ¢6 xung mé&, mot t6 mé & trang.
thai tac dung cé trao d6i ning lugng v6i dong*co, con-t6 kia chi md & trang
thai doi (khéng trao doi ning lwong voi dong co).

Vi du khi cin cho dong co quay thuian ta cho t6 V, mé véi goe oy <900
dién ning s& duoc 16 nay truyén vdo dong co. Liic d6 16 V, ¢ cac xung ma
van voi goc ay > 90° sao cho | Epz | > | Ep, | . Do dé thanh phin mot chiéu clia
dong dién khéng thé chdy tw té V, sang td6 V, hosic tir dong co sang td Va. Noi
c4ch khac, t6 V, mé& & Lrang lhal nghich luwu doi. So
do thay thé cta hé doi vé6i trudng hgp nay duoc
trinh bay trén hinh 4-24,

Néu chon | Epy | = | Epe | thi ta ¢6 phuong
phap «didukhién chung tuyén tinh ». Vi Ey=Epgcosa
va By, =Ep,cosa; nén quan hé gita cic gbec md van

cta hai 106 s& 1a:
o + dy = T,
4-57
hodc oy =By.2 i : G

Nhu vay, diéu khién chung tuyé&n tinh duge
thuc hién bang cach git cho téng s goc m& cia hai

-nhom van bing x. Néu ting gdc md cha té& nay thi
VD" "‘_E dong thoi phai gidm géc md cha 1d kia. Nho do6 ta
% ' gitt dugc tong S.D.D. trong mach ngudn tir 1d van V;

dén td van V, 1a

Hinh 4-24. So d® thay thé SE = E E
cha hé¢ V-B dao chizu khi b b1 + Epy =0, (4-58a)

dieéu khi2n chung haitd van va dong khép kin trong bO bi€n dOl (khong qua
dong co) sé khong cé:

ZE,
b

nghia 1a khong cé hién twong trao ddi ning lugng tac dung gitra hai t& van.
Déng I, duge goi 1a dong cin béng.

ch !""

=0, (4-58b)
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Néu ditu khidn cho S.D.D. clia tb nghich lwu 16n hon S.D.D. cha (8 chinh

lea: | Epy | > | Ent | ,thi ta c6 phwong phip «diu khidn chung phi tuyény».
Thay gia tri chia Ey; vA Ey; nhu khi rat quan hé (4-57) ta duoc:

a; + oy =N + & (4-5%)

Goée & goi la « gbce khOng pha hgp» va duge, chon theo yéu ciu clia chc dic
tinh tinh va ddng cha hé.

Vi S.D.D. clia td nghjch lru l6n hon S.D.D. cta t6 chinh luu, nén cac van
clia td ngich luu bi khoa, vi vay 1,,=0.

Tuy nhién, lrong ci hai phwong phap diéu khi&n chung néi trén, mic du
da giir cho gia tri trung binh.| Ebg | > | Ept | nhung vi gia tri tic thoi cla
S.D.D. hai t6 van bién dai riéng biét theo S.D.D. thit cdp twong ung clia miy bién
ap, nén van xudt hién nhirng thoi didm c6 gia tri tac thoil ey | << lep | - Lite
dé6 téng S.D.D trong mach ngudn s& la Ze, = ep 4 ey >0 va tac dung thudn
chiéu van, do dé xudt hién dong can bing theo dang dong chinh lru mét nira
chu ky déi voi ngudn la Ze,. Hién tugng nay dugc minh hoa bsi so d6 thay
thé hinh 4-25.

P& han ché dong cian bing nay ngudn ta dung nhung cudn khang cén
bing KCB trong cic so 5 hinh 4-23. 5,
Phuong phap diéu khién rieng duge thue v %
hién bang cach chi dit xung md& 1én td van tac :q B ®—
dung, con t6 kia khong c6 xung didu khién ,
Nhu vdy tai bdt ky thoi diém nido ciing chi ¢6 ' X[é -
mét td néi vao dong co, nhd do6 ta hoan toan t[i ‘
AL

loai trir dwge dong cin bing. Tuy nhién khi do

hé thdng di¢u khién s& phirc tap va cace dic B

tinh tinh ciing nhu déng cla hé truyén dong 2R 1’
6

khong t6t. &

5. Danh gia cac chi tiéu chdt luwong. N
Cac chi tiéu chit lugng chl yéu dad dwoc .\, oc <o ap thay thé cda
danh gia khai quat, trong §4-1. Tuy nhién, vi

mach cdn bing duéi tic dung
bé bién doi van c6é nhitng dic di®m riéng nén  cda gid tri tirc thoi cia cac SDD eb.
can xét them mot sd chi tieu.

Nh& st dung bo bién ddi tinh va nho nbitng tinh ning 16t clia van, dic
biét 12 van ban din, nén hé V-D ¢6 nhiéu wu diém nhu do _tic _d6ng nhanh
cao, tén thAt ft, gidm ti€ng dn va chdn dong, khong -yéu ¢iu nén moéng ddc
biét, kich thwée va trong Ttrong nho. | —

Mit khae, nho dung van diéu khién va nhd bo bién ddi c6 hé s6 khuéch

dai lén nén c6 thé thiét @Wg Liww chinh

va cai thién cac dic tinh lam viéc cua hé-
Nhwoe di8m clia hé V-D1akha ninglinh hoat khichuy&n ddi trang thailam

viéc khong cao, hé dio chiéu kha pl trc tap, kha ning qua tii vé dong va vé apciia
cécm})ac biét, S.D.D. cta d¢ bién doi c6 dO0 dap mach 16n, nghia la

chita thAinh ph#n xoay chiéu 16m, do d6 giy t6n thit phu va lam xfu didu kién
chuyén mach trén c6 gép clia dong co. Hé s6 cOng suét clia truy&n ddéng van
gan nhw ty 1é v6oitde do lam viée, nén khi didu chinh siu chi tiéu nay rit thdp.
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4,.4. HE PIEU AP VAN-TU-DPONG CO (KHUECH DAI TU-D) VI-P.

1. Bo bién dbdi van tux va $.D.D. ciia no. y

B6 bi&n doi van—tir, hode con goi la khuéch dai tiwr, 12 t6 hop cua khang
bio hoa voi chinh lwu khong didu khién, Thuwe chdt n6 1A khing bio hoa tw
t hoa, néi theo nhitng so d6 mot pha, ba pha, tia hodc ciu.

P& thuc hién chire ning didu chinh tdc do cha ddng co mot chidu, ta
ding bod bién ddi nay cung cdp cho phdn ung dong co. Hmh 4-26 gioi thiéu

hai so d6 ba pha tza va ciu.
L ] .
3 § ; K8H

j 33 .
! | - ’ ._¢+qﬁ
wHHH G b1 R |

a) b)
Hinh 4-26. So d& nguyéy ly hé VT-D:
a) tin ba pha; b) ciu ba phs.

Trong cac so do nay may bi&n ap BA cé chirc ning bién d6i gia tri
dién ap cho phu hop véi yéu cliu cua dédng co, tao sb pha ho#c di®m trung
tinh cho phu hop voi so do chinh lwu néu cin va nang cao hé s6 cong sudt
cia hé. Cac van khéng diéu khién V, ding dé bién d6i dong xoay chidu thanh
moét chitu va tao thanh phin sdc tir héa phin hoi trong. Khang bio héa KBH
dung d& diéu chinh gia tri S.D.D. cua b bién doi.

Ta c6 thé coi t6 hop khang va van nhu moét van digu khidn, trong d6
khang lam chie ning cha cuc diéu khién. D& th4y ro tac dung nay, ta tach mot
pha trong cac so dd Lrén, (hlnh 4-27y d& khao sat véi gia thiét coi dic tinh tur
tré ctia 16i hinh chit nhat, dién tré cudn lam viée cla khang bing 0 va tii chi
thuin tréd. Tu so 46 2-27a ta ¢ phuong trinh mach dién.

= E,pnsinQ t = iR, + X, —E-l— (4-60)

dQt

'I'rong (4-60), gia tri X, bién dbi theo tfong thai tir cha 16i kh4ang. Ban
dau 16i dwoc tir hoa cd dinh nho cudn didu khién Wy, dén mot gia tri B, nao
‘d6 (xem hinh 4-27b). Tat nhién, cin chon sao cho — By { B, {B..

Vao diu nira chu ky dirong ciia ngudn e, dong thuén qua van V, tir héa
16i cta khang, lam cho dé tir cdm bi&n thién. Vi lic nay 10i khong bio hoa,
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|
Xk rﬁl‘lén nén ta coi ép nguén chn yéu roi trén khéing, con iR, ~ 0. Khi @6
(4-60) trd lhanh

E2m sin Q t = Xk di = W!\.Q S dB (4vé1)
51914 dqt
S
. i |
8’ ' it i |
8 k+ 8 65 : l' W

Hinh 4-27. So d6 nguyén ly mot pha chGa b6 bién ddi V-T (a)
dic timh tir tr€ cla khing (b) va do thi cla 4p va te cAm (o).

Gidi phuong trinh nay v6i diéu kién ban diu:
t=0; B = B, ta duoc: {

B = B, + B, (1 — cosQt) (4-62)
trong do, W;, — s8 vong 2da cudn lam viée;
S - dién tich tiét dién 18i cha khang,
By = E;,/Q W,,S — bién d cta tir cam.
Q — An s6 goc cha dong dién luoi.

Nhu viy, trong nira chu ky duong cia e,, tir cdm trorng 16i khang s¢ bién
thién theo hinh sin [xem d6 thi B(Qt) — hinh 4-27b]. N6 dat gia tri bio hoa
khi Qt = a. Thay B = B, va Qt = a vao (4-62) ta tim duoge gép bio hoa:

[ B, — B, ]
a = arcos || — ———2
B,

va néu chon B,, = B; thi:

o = arcos [ 0 J (4-63)

, Tir thoi diem Qt = o trd di, B = B, = const (13i bdo hoa) nén Xi = 0 va
hiu nhwr toan bd ngudn 4p cht dit 1én tai, Khi do, (4-60) co dang
Engin Q= lR[ = Uy (4~6’L)
Trong d6, u, — dién 4p ra cda bo bién d0i, tirc dién ap trén tai.

Néu bd qua sut ap trén van, thi tir (4-64) ta thdy dwong cong dién 4p
trén (Ai 14p lai dudng cong S.D.D. ngudn e, Ta ¢6 dd thi u, (Qt) nhu trén
hinh 4-27c.

b6 ciing chinh la S.D.D. e, ciia hd bién ddi van.ti, %) nta chu ky 4m cia
S.D.D. ngudn e,, van ngit, dong tir héa khdng cd, nén I8i bi khi tir bdi cubdn
diéu khién va 40 cAm B s& gidm din v& B,, con 4p trén tii u, =~ e, = 0.
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Gia tri trung binhcia e, duge xAcdinh bing cach 14y tich phan clia dtfg;]g
ep(Qt). Néu chinh luu c6 s8 lan dap mach la p thi:

oy 4
E, — —P_ J' Ezwsin (Qt) d(Qt) =
2% \

Esn(l 4 cosa)

Thay (4-63) vao bidu thirc trén ta duoc:.

By = By (14 o) =1(By) (4-65)

a

Trong do
Ebm = L Egm-
27

Biéu thue (4-65) cho thdy ring, khi thay ddi B, tit —B dén + B, ta s&
digu chinh dwoc S.D.D. E, tir O =E,;,. Vi B, do dong diéu khién tao ra, nén thue
chit (4-65) 14 ham cla dong digu khign E, = f(Ia).

Nhu vay, ta c6 thé thay thé bo bién d6i van tir bing mot ngudn S.D.B.
E, va dién ird trong R, nhu trén hinh 4-28a. Trong tinh toan ngudi ta thirong
str dung ddc tinh ngoai ctia bd bién ddi. N6 1a quan hé gitra ap trén diu ra voi
dong tdi Uy, = f(le) {tng v&i cac gia tri B, khong ddi. Néu khing 14 tuyén tinh,
nghia 1a néu B, hoan toan ty 1& véi Iqy & moi gia tri cda Ig, thi ddc tinh ngoai
s& 1a nhitng duong thing song song nhau:

P B,-
Uy = 2FEou (1 4+=2)— Ry Iu
b 27t ? ( +B5) b

= Eua (1 + a*’é‘”‘ ) — Rula. (4.66)

trong d6, a, — hing s6 ty 1& gitta Ia va B,.
Khi d6 ta c6é ho dic tinh 1y twdong hinh 4-28b.

by,
:?%’ L Ze
2) v s % o \[) 1‘;,%;1,,

Hinh 4-28. So’ db thay thé ha VT—B, cAc dic tinh ngoai lfr tudng (b)
va thve nghiém (c) cha bo bién ddi van ti.

Tuy nhién, do tinh phi luyen ciia khang, dic tinh ngoai s€ la nhitng duong
cong rit khé xac dinh bang giai tich.

Thong thudng, cde nha may ché tao cho sin ho nay nhw trén hinh 4-28e¢,
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2. Djc tinh co cua dong co va cach dung bing dd thj.

Tir so d6 thay thé ctia hé VT-D trén hinh 4-28a, sit dung cong thuc (4-4)
ta c¢6 phuong trinh djc tinh co ciia dong co;

Eb Rb + Ru' Ebm (1 + Bo/Bs) Rb + Bu

= —_ o = — .[u'
k® ) kd )
_Ewm (1+B,/B) Ry + Ru
k@ (k®)?

Tir (4-67) ta' dwoc nhitng dic tinh co 1y tudng khi coi khang 1A phin t&
tuyén tinh. D6 12 nhirng dudng thc?ma song song nhau, tlrorng ty nhu trén hinh
4-28b. Nhirng dic tinh nay tuong d6i m&m vi dién tro trong R, cta bo bién
ddi, kha 16n.

Thye t&, cic dic tinh co cthia hé VT-D dugc dung bing phtrong phap 46
thi dya vao ho dic tinh ngoai Uy = f(Is) da cho. Cach dung nhu sau:

T so d6 Lhay thé 4-28a ta co:

‘ : E = Ub - Irr Ru | (4'68)
trong a6, quan hé U, (I.)da biét, con quan hé I, Re = f(I,)1a mot dudng thing di
qua gbc toa dd. V& cd hai quan hé nay lén géc thir nhdt cha mit phing (hinh
4-29), ta s& xAc dinh dugc gia tri cha E wng vai gi tri L. ti chon. Tix E ta
suy ra 8¢ d¢ . Trinh tu dung dédc tinh o = f (I,) ¥ng véi dong didu khién
I1ia ndo d6 dwoc trinh by trén hinh 4-29 béng nhirng dwong déng c6 ghi miii tén.

(4-67)

Tt gia tri 1, da chon, ta c6 Uy, theo d#c tinh ngoai clia bd bién doi, tir
Uy ké duong song song v6i dudng I, R, ta duge S.D.D. dong co E, trén truc
tung, Quay noé xudng truc hoanh va

qua phép chia —l% trén géc phén tu

tha III ta duoc gia tri toc d(f) w. Tt
o va I;; ta ¢6 mot diém cua dic tinh
cin dgng. Nhitng diém khéc ciing dugce
xdc dinh twong tg nhu vay. Két qui
.ta dugc dic tinh dong cta dong co
trohg hé VT — D & g6c phian tu thi
IV (hinh 4-29).

3. Truyan d¢ng VT-D dio ehieu.

Mét trong nhirng nhuoc diém clia hé Hinh 4-29. Trinh tr dyng dic tinh co
VT-B 14 kh6 dao chigu. Néu chiding cia hé VT-D,
bd bién d6i don nhu trén hinh 4-26
thi S.D.D. cta n6 phu thudc vio B, theo (4-65). R rang 1a du cho tin hiéu diéu
khidn B, dbi chidu tir —B, dén +B, nhung S.D.D. clia bd bién ddi cling chi c6

moét cue tinh (tr O — E,p). Do d6, né chi tao duge kha ning didu chinh téc d6
ddng co tir 0 — +ew., ma thoi,

Ta ¢6 thé thuc hién ddo chiu quay d(‘mg co _bing ba phtrcrng phép dung
tiép didm @di chiéu doéng kich tir ddng co (hinh 4-30a) ding iép didm ddi chibu
ap trén phin @ng (hinh 4-30b) va ding by bi€n doi kép (hinh 4-30c).
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Hai phuong phap diu, tuong tw nhu di phan tich & §4-3, ¢6 nhrge diém
vi quan tinh 16n va phai dung tiép diém trang mach luec.

Phuong phap thit ba déi hdi phai ding bo bién doi dio chigu phire tap,
Hon nira vi bit bude phii ndi dién trd cin bing nén ton thdt ning lugng nhiéu,
Hiéu sudt cuc dai ctia b bién dbi van ti kép vé ly thuyet' c6 thé dat 0,5—-0,66;
con thye té chi dat khoang 0,2— 0,3. Vi vy bo bién ddi kép chi dung trong
truong hop cén thiét va khi cong sudt nho (vai (kW) '

| ]

N
B P—r g
E " % t oCcKg
5 N T
+ -
d) b)
R:b U BA Rcﬁ
aﬁjj“’ o7 i
x = +
h : 2 Vi

T Ton

Hinh 4-30. Truyén déng dién VT — P dio chiéu di;ng ho
bién d8i don (a, b) va bd HBién ddi kép (c).

4. Nhtrng chi tieu c¢o ban. Néu l;e duge st dung & dang don gidn nhét,
kidu vong hd, thi do dién trd trong clia bo bidn dbi van tir kh4 lén nén dd
ctng dic tinh co thdp, sai s6 t6c d6 16n va gidi diéu chinh hep.

Tuy nhién, thyc té€ hé nay luén dwuge ong dung & dang tu dong héa vong
kin. nén ¢6 thé mé& rong gidi didu chinh dén D = 10 — 100 véi sai s6 s < 10'%
Nhirng chi tiéu d6 twong duong véi hé F — D ty dong.

V& didu khidn, hé VT — D kém linh hoat hon IF — BP. Pdo chiéu khé khin va
ton th4t ning lwgng nhiéu. Quan tinh cta hé 16n do anh hudng cla dién khang
khuéch dai tw. H¢ s6 cong sudt thdp va giam nhanh theo chidu siu didu chinh.
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Tuy nhién, khuéch dai tir 1a bo bién doi tinh, nén tranh dugc nhiing
nhuroce diem quan trong cda bo bién ddi quay (hé F — D), dé ché tao, bén va
gia thanh ha,-

y

4-5. HE DIRU AP XUNG — DPONG CO (PAX — D)

1. Bo bién ddi xang dien ap va S.P.D. cua no.

B bién d6i xung la mot ngudn dién 4p dung dé diéu chinh tde d6 déng
co dién mot chidu. Phin chil yéu cla né la bd ngudn ap vd bo khoéa didu
khién. Hé truyén dong tuong ung duge goi 14 didu 4p xung — dong co c6 so
dd nguyén 1y nhu (rén hinh 4-31a. D& cai thién dang dong dién phin ung nguoi
ta ndi thém van dém V_. Gid thiét V_ 1a van ly twdng, nghia 1a van co sut 4p
thuian AU = 0 va dong nguge I, =0, thi khi dong cit khéa K trén phin itng
dong co s& cé mot dién ap bidn d6i theo dang xung vudng (hinh (4-31b).

Tu so dé nguyeén ly |

ta co: u 't
di it b} A_i E
U=E + iBu+ Le—2 tron el e .
v dt 8 A L;ﬂ_ _‘ _ I E
khoing t, (4-69) U] 7 2 @E Y oaia
T i N }
O=E+i,Re +Luh-dlz trong _ g YN 3
kho4ng t,. (4-70) 3) oA !
Vi thoi gian mét chu ) . | N ¥
3 - < .2 ‘ : 1A } } ]
ky vdong'cfzsll&m.la ljhoa .K rét | !
nho so véi hiang s6 thoi gian ) | A ; Rs
co hoc cita hé truyén dong, : ! , : : ;
nén ta hoan toan c6 co s. " T“", ;o
deé coi téc do va S.D.D. phin : P ! :
rng ddng co khdng dditrong = B
thoi gian T.. (E = coust). Hinh 4-31. So d6 nguyén 1y (a),..
Do d6 nghi¢m cta (4-69) va Db Lthi dién dp va cac do thi dong dién (b,c,d,e).
(4-70) ¢6 dang: ®
L
=L Qa— L) e To 4-7D)
__t ‘
=T+ Tpaz— ) e T (4-72)
U—-E E . Iy ', . .
Trong dé I; = = A == cac gia tri xac lap cua dong phan ung
r w .

trong khoang t, va t,.
Inai, Ipag — gid tri ban diu cGia dong phin Gng trong khodng t, va t,;
Le

Tu =
R

— hiing s thoi gian dién Uir clia mach phin &ng.



Chc phuwong trinh (4-71) va (4-72) duoc biéu dién trén hinh 4-31c c6 dang|
duong ring cua. Khi khéa K dong (t;) déng i; ting, 1am ting téc do dong co |
va tich lay niing lwong dién L cho dién cdm trong mach., Trong thoi gian khoa |
¢l (1), ning luong dién tir di tich liy s&@ phéng qua V, a8 duy- tri dong phan]
tng i,. - |

Néu dong va dién cdm cha mach da 14n, thl ning lugng dién tir da gé
duy tri dong i, cho dén khi bat diu chu ky méi. Khi d6 dong phin &rng ¢6 dang’
liédn tuc nhu trén hinh 4-31c. ‘

Néu dong va cAdm c6 gia tri giéi han nao dé thi i, c6 thé gidm dén khong
ding vao thoi diém diu cta chu ky tiép sau. Khi d6 ta duwgc dong bién lién
tuc nhu trén hinh 4-31d. N&u dong va c¢im c6 gia tri nhé. thi dudng cong dong
dién s& c6 dang gian doan nhu hinh 4-31e.

O trang thiai déng lién tue, S.D.D. ctia bd bién d6i xung s& duoc thay thé
bing mol ngudn ding tri ¢6 gia tri trung binh la:

9

SUdt _

0O
trong dé t; — thoi gian khéa & trang thai dong;-
T — do rong cha xung ap.

1

ck

t
E, = !

U=tU (4-13)"

ck

Nhu vy ta coi bo bién ddi xung ding tri véi mot ngudn lién tuc va tao
ra dong trung binh [.. Vi viy & trang (hai nay ta c6 so do thay th& don gidn
trén hinh 4-1b. '

T (4-73) ta thiy S.D.D. ¢la ngudn nay c¢6 th® duge diéu chinh ‘'nho thay
d6i do roéng xung Y theo ba cach sau: diéu rong—gitt thoi gian chu ky khong
d6i(T.x = const), thay ddi thoi gian déng t; (hodc thoi gian cét 1) ; didu tin —
gitr t; (ho#ic ty) khong ddi, thay d6i Te; didu rong —tin—déng thoi thay doi
ci t; lan T Cach tho nhit 1a don gidn nén duge st dung nhiéu hon ¢i,

O trang thai dong gian doan ta khong thé s dung so dd thay thé d4 néu,
vi khi d6 S.D.D. ding tri cha ngudn E, duge bidu dién & dang lién tyc, nhung
dong dién lai gian doan.

D& lam khoa K, ta co th& st dung tranzixto ho#c tiristo. Khi diing
transisto, do 4p cho phép clia van nay nhd (thudng 1a nhé hon ap dinh mirc
clia ddng co) nén phai ndi Li€p nhidu ngudn va nhiéu khoéa nhu trén hinh 4-32.

Khi d6 tay theo dién 4p yéu ciu, ta c6 thd cho 1 khoa, 2 khoa hoide nhidu
khoa lam viéc. Vi dy, néu chi cho Try lam viée thi S.D.D. cda bd bi&n ddi sé 1a

Ei) = 1'1U1,
trong d6, Y,—d0 rong xung cha khéa Tr,.

Khi d6 E, duoc diéu chinh ta 0—U,. Néu Tr; va Tr, cung lam viéc thi
do thi dién ap c6 dang nhw trén hinh 4-33. Gi4 tri trung binh ctia S.D.D. bd
bién db6i s& la: '

Eb':' Ul —I_ T2U2) :
trong d6 Y, =1 nghia la Tr, thong lién tuc; v,—dod réng xung cua khoa Tra.
Cht y riing chi didu chinh khoa Try sau khi 7, = 1. Néu yé ié d
y g c oa Irz sau khi 7, = 1. Néu yéu chu dién 4p ra 1dn
hon nira thi tiép tuc cho thém cac van khac lam vide. ‘
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] Vi cOng sufit cla tranzisto nhd, nén bo bi&n ddi xung dung né chi dat
cong sult khodng dudi 1 kW. Tin s6 ddéng cil clia khéa bi han ché béi tén
- thdt nhiét trén tranzisto khi thong va ngit no. Thn s8 cho phép c6 thé dat dén

} 50 — 100kHz.
" U\ .
: - @'
Trz ’
v
g 4
0 e
a . /{5 /- .
LI SR . ‘
Hinh 4-32. So do nguyén by Hinh 4-33. Do thi SDB ca bo bién
cua hé DAX-D khi dung khoa ddi khi Trp va Try lam viée.

franzisto.

Khi dung khoa tiristo, cong sudt cia hé mé rong dén c& 100kW. So do
nguyén 1y don gidn héa.clia ngudn khi dé6 nhur trén hinh 4 - 34. Tiristo T;lam
nhiém vu khéa K trong so® d6 4 -31. N6 dugec m& theo chu ky déng cit claa -
khéa. Tiristo Tz lam nhiém vu ngidt Ty, Thoi diém mé cda no quyét dinh do
rong xung Y. Tu C dang d8 tao dién 4p khoa Ty, céc linh kién L. va V, dung dé&
nap cho tu C vao ddu mdi chu ky thong cua T, \

CKD

r
F

= Kepw
2 e
+ u - ‘
Hinh 4-34. So @6 nguyén ly cia Hinh 4-35. So @6 thay thé
hé PAX-D khi dung khéa tiristo. ¢cha hé PAX-D.

2. Dic tinh dieu chinh Eﬁa he DAX-D.

Nhu d4 phan tich & trén, so d6 thay thé cta hé DAX-D dwoc vé trén
hinh 4-35, trong d6 van V ddc trung cho tinh chit din dong dién theo mot
chidu khi dung cic khéa bing van didu khién. Tir so d6 thay thé ta viét dwoc
phwrong trinh dic tinh dong va d¥c tinh co’:
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oW = —— —

k® ko

YU Re + Ry ’ (4:74)
we 1Y _ M S i

k® (k®)? /

Khi thay d6i gi4 tri d rdng 7, ta dwge ho dudng thing song song, v6i
16c @6 khong tai ly 1udng w, va dd cing B 1a:
U 8= (k®)* \
kO "~ Ru+ Ry -
Néu nguon la v6_cung 16n, ta c6 thd bd gua Ry. Khi d6 dic tinh cta hé
) k®)?
(Ru) —Bun
cao hon dé cirng cta cic hé didu ap da khao sat (F-D; V-B va VT-D).

‘———"“—\\__—_.__\-_——-__— 1

Téc @0 khong tai 1y tudng ), phu thudc d6 rdéng 7. Chu y ring ), chi
Ja gia tri gla dinh. N6 chi c6 thé ton tai néu dong trong hé lién tuc ci khi tién
t&i khong.

Nhu trén di néu, khi dong dién da nho, hé sé& chuyén tir trang thai dong
lién tuc sang trang thai dong gian doan. Khi d6, so d6 hinh 4-35 va céc
phuong trinh (4-74) khéng nghiém dung ntra.

Ly =

c6 dd_cung B =

beé tim phuong trinh dic tinh co trong trang thai nay, ta phii dya vao
chc nghiém dong dién (1-71) va (1-72). coi téc do trong chu ky khong d0i, d&
tim quan hé gitta cac gia tri trung binh cia dong dién va tdc d6. Vi & trang
thai pay l,a; =0 nén ta (4-71) ta 06:

) ~U/Te
1y = I] (1 — e ) g (4'75)
Dong ban ddu cua khoang ngit sé la:
. —l /'FI‘U’) :
Ibar = Lty =1;(1 — e ] (4-76)

Thay gia {ri nay vao (1-72) ta duoc;
) ) — /T —t/Tu
) B — 12 — [Iz — 11(1 — € )] e (4-77)
Giad st dong i, = 0 tai thot diém t, <Ct, thi thay t =1, va i, = 0 vao (4-77)
ta dwoc: ;
1§

L, = Tuln [1 _% (1—e T“)] , (4-78)

2

Gia tri trung binh clGa dong dién sé la:

to

ty
Iy = TICk [jildt + Iizdt]
o}

0

Thay iy, iz va t, te (4-71), (4-77) vao (4-78) ta s& tim dwge mét ham: -
Il.r = f(lls Igp T) -- (4-793.)

156



ffrong d¢: /

E kdw U—L kdw
I = —— = I, = :Inm———; 4-791)
2 R R 1 T R ( )

R = Ru' + Ry — dién tré tong ctia mach phin ung.

Nhu viy, quan hé (4-79a) chinh 1a phuong trinh dic tinh déng I, = f (o)

'Cho céc gia tri T khac nhau, ta dugc nhirng doan cong s&t truc hoanh nhu trén
hinh 4-36.

Thuc t& doan dic tinh nay rdt ngin nén chi cin quan tAm hai diém giéi.
han clia né: di¥m B khi chuy®n ti&p tu trang thai dong lién tuc sang trang thai
dong gian doan (trang thai bién lién tuc) va diém khong tai 1y twdng w,.

Hoanh d¢ I, cia diém B wng véi mot gia tri ¥ da cho nao d6 duoc
x&c dinh twong tu nhu khi rat phuong trinh (4-79). Cha y rang, vi déng dién
i 1A bién lién tl.lC nén ty = to; Ibdl = ig (12) = 0.

Tung dd cha didm B duwoc x4c dinh theo phwong trinh (4-74) bing cach
thay I. = I;,,. Dé cho don gidn ta coi dudng cong i(t) trong mdt chu ky gom
2 doan thdl’lo' nhu bidu dién trén hinh 1-37; gia tri I, dugc xac dinh theo
(1 Ib) Im.l'c — ll(tl)

4
Ly,
Q)
w b .
0 =1 7
’ NS X / Z‘
woz ‘ 7 2 /
at @ ’ I [
% r V4
i o 2 Z ——
A (M) - -~
- 7
-0 4y . .
0 7=t
Hinh 4-36. Pic linh co dién (co) Hinh 4-37. DO thi gin duang cua
ctia hé PAX-D. déng dien phin tng.
Khi d6, dong trung binh wng véi trang thai bién lién tyc s& la
1 1 —tt/Tu
Toi = 5 Tnee = 5l (=0
2
~11/Tw t
Khai trién gin dung ham e R B, A T# ta c6:
1 ty 1
g, | —-1”1’ 4-80
Ihit 5 1 To 5 { Tu' ( )
. Sir dung (4-79b) va (4-74) dé xac dinh I; va téc do wpy ta cO:
. ; ’
I, = N3 (U — k®awpn), } (4-81)
k®wpn = YU — (Re + Bi)lpue
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Giai h¢ phuong trinh (41-80) va (4-81) ta duoc :

U Yad -7 Tl —7) .
[y o= on st — ) g 180 — 71 4-89
b R 2T _ ' 2T ; (o
r]—‘cl\

trong d6, ta dd bd qua s6 hang ¥ & mia s6 vi QTe/Tek » 7)5 lom = U/R =
dong ngan mach lon nhat;

Nhu vay, voi gia tri v da cho, tir (4-82) ta x4c dinh dugc hoanh d6, rdi
theo (4-74) xac dinh dwoc tung d9 cha ditm B. Thay d6i 7, vi tri cia didm
bién B sz dich chuyén trén mot cung elip nhu dudng nét dirt trén hinh 4-36.

T6c do khong LAi ly tudng «w, cla truyén dong dugc xac dinh theo gi6i
han clia S.D.D. dong co khn dong tién toi khong

0y = —— lim E= U (4-83)

D 1.0 k .

Thue vAy néu bing mét bién phap nao d6 ta cho S.D.D. E cla dong co

ting dan, thi dong I. sé giam va chuyén te dang lién tuc sang gian doan. NO
chi bing khéng khi E =U, ma khéng phu thudc vao gia iri 7.

Nhu viy, tat ca cic dic tinh dzeu chinh déu c¢6 chung moét gia tri tée d6
khong lai Iy twéng, triv truong hop 7 = 0.

3. Truyeén dong DAX-D dio chieu.

Dé dio chidu quay’ ciia ddng co ta c¢6 thé sir dung moét so d6 nhuy
hinh 4-38a. \ )

(lf.

& @

—o/o—}[-—r\—-o/o—H— UJL

_LI'Q : H__., -y [

V7 v2 & ol L 2

N
2 V3 Uﬂ‘ - — _
“——
— 1 ¢
r—-O/O-——gif-]-;O/' o ) 0 -t
@ ¢ Yy '\é uh :
c,w"'(; &) d)

Hinh 4-38. So d6 nguyén ly cla truyén dong ddo chiéu DAX-D (a)
ya do thi di¢n 4p phin &ng khi diéu khién dong thoi ca 4 khéa
(b) va khi ditu khién riéng hai nhém (e), (d).

Néu cho K, va K; lam viéc dong thoi, con K, va K, lam viée nguge pha

voi hai khoa trén, thi 4p trén phan Ung ddng co sé& ¢6 dang xung hai cue tinh
nhu trén hinh 4-38b.

Tuy theo d6 réng xung Y
ll—'d
Tck

T =
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ap trén déng co chdng nhirng thay doi gia tri ma cdn c6 thé thay d6i ca cuc
tinh, (L;_5 — thoi gian d(‘)ng cia khéa K; va Kiz). Néu 7 == 0,5 gia tri trung binh
clia &p trén dong co U, = 0, tuong {rng vGi trang thai him ddéng nidng caha
dong co. Khi 7 < 0,5, Ue > 0 nén dong co quay thuan. Ngugc lai khi 7> 0,5,
ddng co quay ngu'oc

Cling ¢c6 theé didu khién bd hién d6i xung theo nguyen tic khac. Vi du,
dé cho ddng co quay thuin, ta cho K, dong ¢ dinh, K, cit ¢ dinh con K, va

K3 lAm viéc ngwoe pha nhau, Khi d6 déng co s& nhin dwoc nhitng xung dién
4p duong nhu trén hinh 4-38c.

D& dong co quay nguoe, ta cho K, déng ¢d dinh, K; cil ¢é dinh, con
Ki va K3 lam viéc ngugc pha nhau. Dién ap trén phiin ttng sé c6 dang nhitng
xung am (hinh 4-38d). :

Chua y ring khi d6 cac khoa K, trong trurémg hop quay thuan va Kj trong

truong hop quay nguoc chi lam dudng thodt cho dong dién duéi tac dung cia
S.b.D. E ma thoi.

4, Uu nhwge didm eua he DAX-D.

B& ngudén dién 4p xung thudng cin it van digu khién nén c6 vén diu tu
nhé va hé don gian, chic chin.

Khi dung nguén mot chidu chung cho toan xubng, cé cong suidt lén hon
nhiéu so voi dong co thi dién tré lrong cda ngudn 6 the bo qua, nén dd cing
dic tmh co cao, xdp xi v6i ddc tinh co ty nhién.

" Khi s& dung van didu khién d& lam khéa-déng cidt thi ta ¢6 kha ning
thiét 1ap bé tur dong vong kin. Thue t&€ hé PAX-D chi st dung & dang hé kin
véi nhirng chi tiéu cao vé dic tinh tinh va dong.

Tuy nhién, hé nay cling ¢6 nhiéu nhwoc di€m. Vi duy, dién 4p dang xung
gly ra ton th4t phu kha l6n trong dong co do thanh phin xoay chiu cla dong
dién. Vi vay hé thdng thich hgp véi cong sufit nhé. NEu st dung so d6 dang
don gidn nhw hinh 4-31, 4-32 va 4-34 thi hé khong c6 khd ning ham dién va

dao chidu. Muon cho hé cé duoc nhitng khé ‘ning dé thi phai duang so dé
phire tap.

'Hé c6 thé lam viéc & trang thai ddng gidn doan, voi nhitng ddc linh
kém Oon dinh va t0n thit ning lwvong nhidu. D8 giam nhé vung nay, t (4-82)
ta thay can phdi gidm thoi gian chu ky dong c4t khoéa, tie ting tin sé chuyén
mach ctia khéa hodc ting hing s6 thoi gian elia mach phin wng bing cAch noi
thém khang phu. Tuy nhién cach thit nbat bi han ché bédi-gidi tin cho phép
clia van, con cach thit hai bi han ché boi d¢ thic dong nhanh ma hé yéu ciu,
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CHUONG V

PIEU CHINH TOC PO DONG CO KHONG DPONG BO
BANG CACH THAY DOI THONG SO NGUON

5-1. NCUYEN LY DPIEU cHiNH PIEN AP

Nhu da trinh bay trong chuong ba, t6c a6 cia dong co khong dong bd
cé thd didu chinh bing cach thay d&i dién 4p hoic tin 56 cla dong dién stato.
Ta chia phuwong phap diéu chinh ndy thanh hai nhém: diéu 4p va dieu tan.

D% @idu chinh dién ap, nguoi ta dung bd ngudn BD c6 dién 4p ra thay

" a5i tuy theo tin hiéu dit didu khidn Uy, v6i so d6 nguyén ly hinh 5-1.
Néu bo qua tOng trd cua
J u, ngudn, va khong dung dién tré phu
trong mach réto thi khi U; bién @i

ta duge mdt ho dic tinh didu chinh

Y o——4 88 nhu irén hinh 5-2a, trong d6 d9
truot (&1 han git nguyén gia tri

P nhu cta dic tinh tu nhién, con

girh 51 So db 13 - moémen tdi han ty 1& voi binh
inh 5-1. >0 ong quat cua hé _ 5 g ’
: : e bhitong cua di .
truyén dong dien khong dong bé cd I ong < én ap Uy
diéu chinh di¢n ap nguon. Nhirng ‘ddc tinh digu. chinh
nay ¢6 doan lam viéc ngln, @0

ctrng thdp va moémen téi han giam rat nhanh khi gidm 4p.

P& cai thién dang dic tinh didu chinh va gidm bét mirc phit néng cia
may dién, khi dang ddng co khdng dong bdroto quin day ngudi ta ndi them
mét bo dién trd ¢b dinh Ry vao mach roto (hinh 5-1). Khi d¢, néu dién ap
dat vao stato la dinh muc (U, = Uy) thi ta duge dic tinh mém hon dac tinh
tuw nhién. Ta goi dic tinh nay la ddc tinh gioi han (dt.gh). R6 rang la:

R, 4+ Rea
Sthegh = St — ¢ , .'\i[h.gh = ‘;\VIH, (5-1)
R
Trong 46, Mingn; Sugn — momen va dé truot téi han ctia dac tinh gi6i han;
My, 2 — cic dai luong twony ang cua ditc linh tu nhién,
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Khi dién ap khac gia tri dinh muc, momen téi han My, s& thay ddi tv
t¢ v&i binh phuong dién ap, con do trugt tor hun sy, thi gitt nguyén nghia la

_ Ub ) — \, 2
Minw = Mingn (T;) = My U } 5.9,

Sthou = Sth.gh = consl

Dua vao dic tinh

W
giol han Mg,(s) ta suy ra dic W e df in
tinh ditu chinh &ng véi gia AN\ 4
tri Uy, cho tra6e nho quan hé ‘ﬁ-ﬁﬁ‘)
' T U U\ Y, {
M, = MLy -3 % ST
e i
(idc dic tinh dicéu | Ll . [ l ——
chinh lrong lrudng hop nayv 0 ‘MM T Y Mobu Mt
sé¢ cO dang nhu hinh 3-2b. b
Neéu x¢t dén tdno (rd ) )
cia b bien d6i BD thi viéc Hinh 5-2. Cac dic tinh co khi thay dd
xac dinh dac tinh giér han dig¢n ap stato.

c6 phae lap hon. Iruong
hop don giin nhél Ia dién (r&6 Ry, va dién khang X, cua bo bién doi c6 gid Lri
co dinh khong phu thuge dién ap L, khi do.

Slh.ﬂh = R]_L_RC(I = (3-:’3&)
V(R})+ (Xu+-X,)?
3U2
Vlth.gh - b —
20, [Rn + '\/Rf +( Xy + xq)n]
2 ,
Ri + \/R;HXI + X5 )
= Mlh' - (5"‘3b)
Ry +VR;, + (X, + X’_‘ ya
tronﬂ (JU, H“ o= f%l -{v— Hb; ‘\1' = J\:; + Xb.
CAn phoong (rinh cta die tinh gioi han sé la
Mo, - 2Mingn (1 + a'sih.gn)
gh .
S Slh-gh
+ 20784, 4, ]
St hgh - + 28’8 g (5-4)
hhong dé: -
R
o (5-5)
H'2-+-Rcd

Chc d#c tinh diéu chimh cing duge dung nhé dic tinh giéi han va hidu
thive (5-3). .

Trong ingt &6 truong hop dién 4p ra, dién tré6 va dién khing ctia bo
bién d6i ¢6 gi4 tri phu thudc mot vai théong sé clia hé. Khi dé viée tinh toan
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cdc dic linh phéi thie hién litng bude, vi du trude hét phai tim quy luat bién
thién cua Uy, Ry va X,. Sau d6 linh momen gl6l han va cudi cing 1a xae d;nh
moémen rng voi dic tinh diéu chinh.
Phu tii cho phép ddi voi phuong phap diéu chinh 4p ciing dwoc xac
dinh twong o nha & phwong phap bién déi dién trd mach stato, nghia la
A R A

2dm= 2

ceep
WD o

Nhu vay phuong phap ndy thich hop véi cée loai phu tai ¢o dac linh co
M, = f(w) kiéu hain ling, Vil tol nhat la dung cho tai quat gié.

Cic ehi tiéu khac cla phuong phap nay gan giéng nhu phwong phap
didu chinh dién tro va dién cam mach stato.

Trong thye L& ¢6 nhicu loai b6 bién d6i dign ap xoay chiéu: bién ap ty
ngau, l\huech dai tu, bo diéu chinh tiristo va bo diéu chinh xung. Ba loai sau
cho phép lu dong 1101 hé théng vi cai thién duoc cac dic tinh diéu chinh
nén duoc Gng dung trong doi nhiéu. Trudng hgp daun la don gian nhat nhung
rat it dwoe ung duyng. Sau day la xét mot s60 hé diéu ap.

5-2. PIEU AP NHO BIEN AP TU NGAU VA KHUECH DAl TU
1 Dang bién ap tw ngédu

May bién ap tu'ngau la ho bi€n doi dién ap xoay chi¢u don gian nhit
Sy do cua hé dang bién ap tu ngau dwge ve trén hinh 5-3a.

U W
-’ [ \
Yose- < R dl.in
W’] ..‘k_‘ <A
-
& /
/
ngf %z [Ib; /
at.gh
g N L ats
- - ,
4 ==
h.9h / /
!
/ / —
0 M
Hinh 5-.‘_,’. ~oodo nguven 1y enu Hinde 5-4. Cac dice tinh dicu chinh
he truven dong diong bien ap cuie truyén déng khong dong bo
Lu ngau. dang BA'I'N. -

\\(,U l\_) hleu (.lC l._ll IU(JnO (ll(‘n tU" Cua []]Ol l)ha ble“ d.l‘) uhu [IL[] i“nh
0-3, thi tong (r& coun bién ap duge xte dinh theo bicu thie

2
am_z_+zup%_1) (5-6)
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W,
1

Khi didu chinh dién 4p ra dé cip cho stato dong co, hé s K thay doi;
dong thoi Z, va Z_ cling déu thay d&i. Vi du khi gidm U, thi Z,, tang 1én.

trong d6, k= ~ hé s§ bién ap.

Dic tinh giéi han cha trudong hop nav co dang nhw & hinh 3-2D voi

Mingn = My, vt sypgn do dién tréd mach roto quyét dinh, .
»

[uy nhién kKhi dyng cic ddc tinh diéu chinh, bdt buoc phar & dung cac
quan he (5-3a): (5-4) : (5-5) véi cac dai luwgng Ry, o, xac dinh theo gia tri dién
ap ra di cho. Cudi cung dwa vdo (5-3) dé tinh momem Ung vol cac gra tri s

chon trude. Cac dac tinh dicu chinh ¢6 dang nhu trén hinh 5 1.

'
L
"[ofh?
T dki
k=0
~ Ly
Id‘lx2 Ik
0 —
Hinh 5-5. So do nguyen Iv cua he Hinft 3-6. bac tinh volt-umpe cus
truvén dong khdéng dong b co dicu huceh dai tu; Uk, I — apo trén
chinh dién ap stato bang khnéch cuon khang va dong di qua no;
dai tu. !T'L]]'<f1le2|<:I(lB3,-

[H¢ dung bi€n 4p tw ngau klidns nbirng ¢6 gia thanh cac, ma con riat kho
ta dons hioa, nén cde chitiéu diéu chinh khiong cao. vi vay né it duoc ing dung.

2. Dung kheéch dai tw

Str 6 nuuvén v cua hé dicu ap dung khudch dai twe twong tu nhu cia hé
dica clunh dica khan; phi stato nhd khang bdo hoa, chi khic la o day phai
dang thein car diol tuo hoi Lcp trong cho khuéch dii tir. Su d6 nguyén 1V cia
he duee trinh Ly trén hini -0,

Dong Laz i trong mot cudn lam viée cba khiuéeli dai tie chi theo mot chidu
nhot dinb vao gay ea STUD LGL tiép trong. Cha v néi cuc tinh cic cudn lam viée
sao cio 51D hér uép khong tviet titu lan nhau. Thianh phdn hdu tiép nay lam
bao houx khuéch dai td sun mol khoang Lhoi gian nhat dinh lwong ung véi goc
bio how o, Khodng Lhoi gian nay phu thu_(f)c vao giz’z’lr! dong dicu !-:hién,ld]_ cuu
khaceh dat to va chinh né qua ¢t dinh dicn 4p ra coa khuéch dai . Ung véi
mo: gia tri dong diéu khicn, tu ¢o mot dién ap roi (rén khang U, gidn nhuw khong
phu thuoe vao dong dien dong co (xem dde tinh volt-ampe hinh 3-6).
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Néu cot (éng trér cia khuéch dai ti khong ddi thi ho déc—llnh disy
chinh ¢6 dang nhu trén hinh 5-7. Chu ¥ ring
Min.gh <M 5 Sipw = Sth.gh-

Trong thuc 1€ tinh toan, ciac dic tinh co
\,‘1 da hé nay dwoc xdy dung biang phuong phap
46 Lhi nhu da khao sat (rong §3-5, trong dé6 ho
dac tinh volt-ampe cla khang bio hoa duoe
thay bang ho dac tinh volt-umpe cta khuéch

M lar tu.
,Efﬂ';.g/,;fM—“ | CDng gif')ngu nhu hé¢ dang khz’mg bf‘io hoa,
hé nay co6 kha nang x4y dung thanh hé théng
kin va do do nang cao chit luwong cée chi tidu

Hinle 5-7. Ho dac tinh dicu ehinh
cud {ruyeén done khong dong bo 6
icy Ap stato nho khuceh dai tu. dieu chinh.

5-3. DIEU AP NHO BO DPIEU CHINH TIRISTO

1. Bo dieu chinh tiristo.

Bé diéu chinn tiristo c6 nhidu wu diém so véicae bo bien ddr xoay chiéu
da khao sit. nén duge tng dung ngay cing nhiéu de diéu tde cac dong co khong
dong ba. Mach Jue eaa né luong doi don gidn gém ba ¢ip van ndi song song
So dé nguven Iv cua h¢ duoc trinh bav trén hinh 3-8.

NYgUoe, S

an
I
=, 1103
Hinh 5-8. So dd nguycn I¥ cua he linf 3-9. Ho L dicu ap pha o diu ra
dung bo dicu chinh tiristo. cia bo ditu chinh tirito.

O trang thar xac lap, cic tiristo md « nhitng g6éc nhu nhau va khong
dai, trong do Vi, V,, V- théng & nuea chu ky duong, con V,, V,, Vi — ntta chu
kv am cua di¢noap Lirdis Dicn 4p dat vao slato cba dong co U, (tire dién ap ra
ctia 1o icw doiy s€ la nhang phan ¢da dwong hinh sin u, = U,,sin@l, nhu trinh

Lay lrén hinly 549,

Gid thict duong cong trén hinh 5-9 1a A6 thi dién ap pha A dwa vao
statn ddéng co qua har van Vi 0 VO Nén van Vi mé & géce a, tinh tir gbc coa

e
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dwdng hinh sin, thiné s& thong cho dén thoi digm =« do dién ap lwoi dwong
dat vao anot, va sau do, (v == &6 no vin thong nho ning lrong dién tr
tich liiy Irong dién cAm clla mach. Tiwong fw nhu viy van V, khong & nira chu
ky am. Goc & phu thudc vio gGe pha ¢ cta dong co. e plit thude vao do
truot s cha dong co. Quan hé @(s) & mol dudng cong nhur (rén hinh 3-10.

; Ay=30" 3
K== ')/
_gg,/ , Z
by ] /90 //
ﬂ 1 10 / A [
e 12U _///
//
\..,’30 | /
N 44 e
a1
~
’ LU A Kﬁ‘_’ﬁ“ J
5 I w* o w0 30 s0 W ¢
Hinh 5-10. Quan hi¢ giva goéc pha ¢ Hinh 5-11. Quah hé gitra gi4 trj

cia dong co va do truot s

hiéu dung ectia so6ng hai bac 1
cua dién 4p stato dong co vdi
o vA O

Dién ap stato khong sin, nhu trén hinh 3-9, dwoce phan tich thanh nhitng
thanh phin séng hai, trong d6 séng bac 114 thanh phdn sinl cong co hoc.

Gia tri hiéu dung cta séng bac 1(U)
khong nhitng phuthudc vao géc thong
w, Mma con phu thuéc vio géec pha
@ caa dong co. Quan hé Uy = f(a..
@) c6 dang nhu irén hinh 5-11.

2. Dac tinh co.

bt dung dic tinh co diéu chinh,
la bo qua dién (ré& cta liristo khi no
thong va dwng dic tinh gioi han rng
voi géc a,=30° (1xca=0). Sau d6, rng
VvOi cae gid tri 5, ta tim nhirng gia tri ¢
trong ang theo hinh 5-10, két hop véi
g6c a, da cho ta tra ra Uy,. Ter nhirng
gia tri Uy, va My, theo (5-3) ta dung

dugcdédctinhiangvédi a, dd cho.Cha ¥
Lhuoc vao goc ¢, nén do (ruot téi han cua che dédc tinh

ring, vi dién ap phu

dat.gh

e —

M

flinh 5-12. Cdc dde tinh di2u chinh ecta hé
truyén dong khong dbng bo khi dung bé
digu chinh tiristo

diéu chinh c6 the khac voi Stnghe Dang cac dac tinh diéu chinh rng v&i nhing

goc a, = const duroce vEé rén hinh 5-12.
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U'n diém ciia he nay la nhé st dung tiristo nén cé khi nidng tu ddng
hoa d8 lam tdng dé citng ddc tinh co. VE chi tiéu ning lwong, tuy ton thét
trong bd bién déi khong dang k& nhung dién 4p stato bi bi€n dang so vé&i hinh
sin nén ton thiat phu trong dong co lai lén, do d6 hiéu suit khong cao.

5-4 PIRU AP KHONG DOI XUNG

1. Nguyen ly dieu chinh,
D& gidm bét thiét bi diéu chinh, nguoita 1t dung cac phuong phap diéu
ap khong doi xing. Bo hién doi trong trudng hop nay ¢6 thé 1a bién ap tu ngiu
mol pha (hinh 5-13a), khuéch dai tir 2

A qime e B .

A Yy, 8 Ujz € Pha, bd diéu ap tiristo 1 hodc 2 pha (hinh
P 2-13b).

Uy | bién 4p khdéng doi xirng trén stato

u, 1], dong co co thé phan tich thanh hai thanh

e -t v phan déi xGng; thanh phan thtt tu thuin

P cd cac vecto dién ap quay dung theo

) chiéu cua cdc vecto dién ap ludi, va

thanh phan tht ty ngugc quay nguge

lai, O day khong co thanh phan thio tu

khoéng vistato khéng noi day trung tinh.

k M6i thanh phan dién 4p ké trén lao ra

od mol hé tir thong va mdt hé dong dién

9 cam ng trong rodto. Tac dung twong hd

b) cla 1ir thong va dong dién cung thir tu

Hinh 5-13. So do nguyén ly cha he sé tao ra thanh phin mbémen tuong ing.

truyén dong c6 ditu 4p khéng d6i xirng. Nhu vay, déng co c6 hai thanh phin

momen: the tw thuan M, va tho (v

nguoc M,. Con lac dung twong hd gifta tir théng thir ty nay véi dong réto thi
twr kia chi tao ra mAmen dip mach c6 tri s6 trung binh bing khong.

Momen téng hop cha dong co sé 14 téng dai s& cua hai thanh phin:

Khi thay @8i muc do khong d6i xtrng cla dién 4p, twong quan giira M,

va M, thay dbi lam cho momen téng M bién ddi. Po la nguyén nhin thay doi
16c dé cua ddng co.

cd

&

2. Cac dac tinh diéu chinh,

bé dung ddc tinh co didu chinh, truéce hél ta phai xac dinh gia tri hiéu
dung ctua chc thanh phin dién ap tha tw thuan U, va thé tu ngwoe Uy Moi
thanh phin 14 mot hé 4p ba pha ddi xrng nén hoan toan co thé sir dung cac
két qua néu trong chuong 2 dé vié{ phuong trinh va dirng dée tinh., Cudi cing
str dung (5-7) la s& duge déac tinh ¢o cha dong co.

bién ap (rén stato duoc xac dinh nhd d6 thi vecto. Vi du d6i voi so do
hinh 5-13a khi cho hé s6 bién 4p cla bién 4p tw ngiu 13 k ta duwogc d6 thi vecto
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hinh 5-11. Dién 4p day cha lugi 1a ddi xirng trong Ung voi lam gide déu ABC
Dién &p day stalo khong ddi xtrng voity so:
U Uy
Uy Upe

s¢ luong rng véi lam giae abe,

Aa
(
\
\ r
Y
N
C B "”N \\‘
c b
Hinh 5-14. D6 thi vecto dién ap Hinh 5-15. Xic dinh cac

lhanh phan dién ap bing

cia hé truyén déng hinh 5-13a. :
phuong phap dyng hinh.

bién ap day @ng voi mdi thanh phin (tht tir thuan va tha tu nguoc)
duogce xic dinh theo biédu thie: '

Udf:_?)"' (Ual) + anc + a-U(‘a)

[;Tdn - % (Uab + aQch -+ aUca)

(5-8)

27

Trong dé a.= el 3 = 0,5 + j0.866 — toan t&r quay clia vecto dién ap tng v6i gbc
quay 2x/3 nguoc chiéu kim dong hé.

Co thé xac dinh chang mdét cach don gian hon nho phuong phap dung
hinh: 14y mot trong ba canh cla tam gidc dién 4p khong ddi xitng abe lam ciin
ctr, vi du canh be, dung hai tam giac déu beT va beN (xem hinh 5-15), Khoang
cach aT va aN s& tuong ung voi moddun ciia cac thanh phin dién ap Uge va Ugy
cin tim.

Dé tién phan tich sau nay, ta st dung cac gia tri tuwong déi:

dt T Uy, ’ dn = Uy,

Quan hé gitra momen thir tuw thudn véi dd trirgt tuong Gng ciing chinh

14 phuwong trinh didc tinh co (2-78):

2M . (1
M, — tht (I 4+ E) (5-10)

S Sth.
1 + th.t _+_2§

u* = Ya . > Ugn (5-9)

Sth.t St
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Do trugt LGi han d6i voi thanh phln tho tu thudn s duoge x4c di{]h
theo bi¢u thue chung: '

R: , E
Stha = __—lg—— = S (5-11)

v 2 2
Rl + }‘.nm
trong do sll,—wdé truot toi han khi dién ap stato doi xirng.

Moémen 10 han thi t¥ 1& véi binh phuong dién ap:

Vo2
Moo =My (h) = M. U:? (5-12)
U, \
va do trrot tuong rng voi thi lu thuln sé la
g = LT @ DT o (5-13)
Wt W

trong do6, s—d¢ trugl ing voi truong hop ndi ddng co vao dién 4p d6i xuang;
wor — t6c A6 quay cla tir truong thir tu thuln, noé bing toc 0 tir trudng
khi dién 4p stato ddi xrng w,.
R,

E=a.Sp=————— (514
V R+ X2,
D6i voi thanh phian thu tu nguoc ta c6:
Mn — 2N[lh-n (1 + E) - (5_15)
Sp + Stb.p + 2E
Sth.n Sp
trong doé
Sth.g = Sth.a = Sth
2
Min.o = M. ( I[J‘D ) =My . U:z (5-16)
_ .
an—wouﬁw:—wo—QZQ-——S (5-17)
Won — W,
trong 46,

wop = wo — t6C d& quay cua tir truong thir ty nguge.

Néu bitu-didn (5-10) va (5-16) theo théng sd chung cha m4y dién la My
va s, ta ¢c6:

Myl + 5 U

Nll ==
S Sth
- _+_ = + 2 -
o s T (5-18)
M (1 + UL
My = —
"“S + Slh + 2&
Sip 2—s
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Cu6i cung ta ¢6 biéu thic tinh mdmen. (ong hiop cia dong e

U*'Z Uﬁg
M =M — M, =2Mu( + &) dt _ dn | -19)
Sy S g o8 L Swo o
Sth S St 25

BiZu thire (3-19) chinh Ja phwong trink dsc tinh co khi dién 4p khong doi xing.
Dang dac tinh co va cac mdmen thinh phin duocc hicu dien trén hinh 5- 10

“oy

'\\ '
=3
M, Cth y
Mk o / Mina
K 0 /

) 4
" '

>

a)

Hinh 5~16. Bac tinh co cua truyén dong khong ddng bo khi
digu 4p khoéng ddi xung.
a) Khi khong néi dién trd phu Reg trong mech rodto:
b) khi ndi Rea da lon.

Phén tich cac duong cong M trén hinh 5-16a va b ta thdy khi khong
ndi dién tré phu R.q trong mach roto thi didc tinh co ¢6 doan lam viéc ngin,
do d6 giai diéu chinh va khi ning chiu ti déu kém. Néu néi dién tré phu Req,
do truot 161 han tiang lén, nén doan lam viéc cia dic tinh co duge kéo dai
(hinh 3-16b), do d6 giai diéu chinh duge mdé réng va hé thépg c6 thé lam
viéc ¢6 hiéu qua ca & cac trang thai him.

Phuong phap diéu ap khong ddi xung twong doéi don gian. N6 duoc tng
dung trong mot s& thi€t hi nang van chuyén d& didu chinh téc dé va tao ra
trang thai ham khi ha tai trong.

Nhuge dim cia phwong phap nay la tdn that ning lwvong nhidu, dong
dién lam viéc lon trong khi mémen nho, do dé kha nang chiu tai cla déng co
kém. Ciing vi ly do ndy ma ngudi ta chi dung phuwong phap nay khi ciin tao
ra tdc dé thip trong mot thei gian ngén.

5-35. PIEU CHINH TOC DP) CUA PONG CO KHONG DONG BO
BANG CACH BIEN DOI TANK SO

1. Dac didm lam viéc cha dong co khi ditn tan.
f

Nhu di biét, tin s cua luéi dién quyét dinh gia tri t6c d9 géc cna tur
truong quay trong may dién, do do bing cach thay ddi tin s6 dong stato la
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cO the didu chinh dwoe Lde d¢ cua dong co, P& thue hién phuong phap diéu
chinh nay la dang bé nguon bidn tin D1 A8 cung cdp cho déng co. So do téng
quat cua hé dwoc vé Lrén hinh 5-17. ‘ |

CAn chi y rang, vi may dién dugce ché lao dé lam viée u tin s8 dinh
mtre, nén khi thay ddi tin 50, ché d¢ lam viéc ctia nd bi thay d6i. S& di nhir
vily 1a vi tin s6 ¢6 anh hudny lrue Licp dén tir thong cflé} may dién. Quan hé
nfty coH Lhe duoc phan tich nhe phlmng lrinh can biing dién ép doi voi mach
stato cla may (dién:

F, = obf, = U, — 1,2, | #0)

trong dé E, —S.D.D. cam trng irong cudn day stalo; O — L0 thong moc vong qua
cudn day stalo: ¢ — héng s6 ty 1¢: U, = U, —dién ap dit vao stato ctia dong
co: fy =1, —1an s6 cia dong slato.

Néu bd qua sul ap trén 18ng trd clia cudn day stato thi tir (5-20) 1a c6

U (5-21)
o Cf]

Néu di¢n ap dat vao stato khong ddi (U; = const) thi (3-21) cho thiy ring
khi ting tan s6 (!6n hon gid tri dinh muc [j,), tir thdng trong may sé giam,
do do mémen cua nay dién gidm, Néu moémen tai giir khong doi, hodc la
ham ting cta toc do, thi khi do dong dién cha dong co phii ting lén d® lam
ting momen cho cian bing v&i momen can,
Két qua Ja dong co bi qua tii vé dong.

U Khi gidm tin s6 (48 gidmi (6¢), tir thong
@ ® ting lén va mach tu s& bi bao hoa. Hién
Ji 81 twvong nay lam ting dong dién {ir hoa, nghia
la ting tén that thép va d6t néng may dién.

cans; UI fb g\, o .I_. \ gﬁ N
Nhu véy. khi didu chinh (8¢ d6 bing
var cach thay d6i tin s8 néu giit ap trén stato

Hinh 5-17. So dd nguyén Iy he  khong d8i thi khd ning mang tai cua may
truyén déng dién c6 dicu chinh  dién bi giam va cac chi tiéu ndng lwong déu
tin so. ' thdp. Do d6 kli diéu tin ngudi ta phai dong

thoi thay doi dién ap trén stato.

2) Quy luat-thay dbi dien ap.

Nguoi ta da chirng minh duoc riing khi thay d8i tan s6, néu dong thoi
diéa chinh ap trén stato sao cho hé sé qua tdi (A = M,/M.) khong ddi thi ché
dé lam viéc efta mmay luon ludn duge duy Iri & mure t8i wu gidng nhu khilam
viée & cic thdng s6 dinh mie. Khi d6 hiéu suit va cosp ctia may dién trong
toan giai didu chinh s& hiu nhu khong doi.

Tir nhdn xét trén ta c¢6 thé Um ra quy luat thay d3i dién ap’ theo tin
s6. D& cho don gidn, ta si dung chc gik thiél da dat ra khi tim phuong trinh
dac tinh co cla may khéng dong bo, nghia 1a s& khio sat vdn d& nay dya vao
so do thay thé hinh I' (xem hinh 2-11).
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Khi bd qua dién trd cudn diy stalo, bidu thirc cha moémen téi han sé la:

BUf 30;’ ,
E\']”, = — - = 17 5 (5'22)
20, (X1 £ 4+ x) 1)) ?(Xr{— Xé) 1;
‘rong doé la da thay
2
w, = 2
p

Heé s6 qua tdi cua dong co duge xac dinh diea vao (5-22) va quan hé
M. = f(w):
D)

Moy 3U;

A = - = 17 o = A )
Mlod T 4 L M (w) (7 Mo(w)
P 11 1
Tiép theo ta thay M. (w) bing phuong trinh dic tinh co dang gin ding
clia may sin xudl, vd coi @ =~ w, = 27 fy/p, nghia la thay

U

— L3

(5-23a)

2m)
Mo () = M gm wf = oedn G0 g
p
Khi do, (3-23a) duwoc viét lai 14

2

U
A= ! (5-23b)

—]—3_ r(2 + x)

1

Viétl biéu thie A cho truong hop lam viéc & cac thong sd dinh miue Ugn
flam Va truong hop & U, r; bat ky, va gir diéu kién A = const, ta duoc

9 9

2 12
U]dm L1
2 4+ x) l"(g + x)
1dm 1

Tt d6 ta ral ra quy ludt bién d6i dién ap:

f(‘_’+ X)
U, B !
Uldm - (2+X)
f]ﬁm
hoic
SRR (5-24)
1
U i f
Véi UT = L va [, = L,
Uldm fidm

Nhu vay dién ap stato phdi thay d6i phy thuéc tin s6 va dic tinh phu
tai. Cho : nhitng gia tri khac nhau, ta s& lim duoc quy ludl bién d&i dién ap
rng voi tirng loai phu tai nhu trong bing 5-1.
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Bang 5-1

Loat tai Quv ludl ditu chinh dién ap

) . _ *
Kidu may tién i f]

Kitu mayv ning ' l

9
Ma séil nhot ] \/f'
1

Quat gio o Y [

Vi quy luat (5-24) duge rat ra voi diéu kién cong nhdn nhing gia thiét
da nhic trén, nén né chi la gian dung. N6 duoc ¢oi 1a quy luit co ban hodc quy
ludt gian dang. va ¢4 the st dung hhi gidi didu chinh khong rong. Né&u giii
didu chinh loa thi st dung quy ludt nay sé pham phii sai s6 dang ké & vung
tan sO thap.

Muén cé quy luat chinb xac hon, ta phai xél dén anh hudng cla dién tro
mach stato va sut ap trén slato do dong tir hoa giy ra, nghia la phai st dung
80 16 thay thé hinh T dé phan tich chc quan hé dién co cia may dién.

Sor 6 thay thé hinh T khi may dién lam viéc & tin sd bAt ky dugc vé
, trén hinh 5-18. Cac dai luong x;, x, Xp la
” [ x. * . R . o 2 p

7 Tfy 1 dién khang cta mach stato, roto quy ddi
va mach t hoéa tinh & tan s6 dinh mue.
Khi tin s8 thay doi, dién khang cha cac
phin L& trén d&u thay d6i mot cach ty 1é,
Vi viay 0 tan s8 bit ky, cac dai lwong

-

f. wva

dién khang trén so d6 sé la x;f T

Hinh 5-1%. So d& thay thé hinh T 17
cia may dién khong dbng hé. Xl-*- [
1

Tar so d6 hinh 5-17 ta viét dwoc bidu thie cha dong I, .

(l'].i‘%—-}—X;X'szz—XP.\'nmeZ)2+lrl(xéf;k+\pf)+ R (‘(1f;r+‘-‘9fi:)]2

Chia {&r vA mau thite cho x, f]“\"é col xy/xu m 0, X /%y =~ 0 la duoc:

, U
v ‘ (5-25)

R,Q'Q P\IR:) 2 *
Y (Y o

*
sxpf]

|




. . ,\ S
Tuong tu nhu o chuong 2, thay bidu thue (5-25) vao (2-74) ta duoc biéu

thirec monmea:

2
Rye  [RR\:
‘%5[(“' + 2] +( l *> + (o )ZJ

Sxpf]

Bang cach lay cuc Lri cia momen, ta xac dinh duoe do truot &1 han va
momen tdi han:

L (Rt ]) ,

S = R;I (5-27)
= y PRY:
Iz! + (j\mnf-l )
3
3 Y1 '
Mo = - = e 5-28)
we | R _+_\/ 2 _ *\2 52 A
[ V| R (d )| 1R (5] )]
Deé tim quy ludl bién ddi dicn ap, ta clng xudt phat to didu kién:
X = Mlh - -\[Lh- dm — const
.\I(- N"r.(]m
Thay My, Ur (5-28), coi M.y, = My, v dal M, My, = ,\1: la dwoc:
B 2
- R } 2 i 2 B
: Xmy 1 * 2 | +T
vl-'nn XH 9
. ____ ) E— n ) - (:)—2 )
! - R — 2» = — —7—3—_'—__ . r1 ‘\'(‘
U | %
SRR |
’ h's X
! nm K

Chia y rﬁng_ dé biu thue (5-29) bdo Jdam 1o chinh x4c¢ ciAn thiét, dai

lugny M: cin dugc lay tu phuong trinh déac tinh clo dgng chinh x4c cliia may
sin vndl. Bidu thire trén dav la quy lust thay ddi dién ap chinb xac.

3. Céc dic tinh didu chinh,

Dic tinh co chu déng co khi diu chinh tin s& khéng nhitng phuy thube
vio gid tri tdn [y ma con phu thude vao quy ludt thay adi dién ap. nghia la
e phu thude ddc tinh phu .

Néu st dung quy ludt diéu chinh dién 4p gin dang (5-21) thi mémen toi
hoit ena ddce tinh dicu chinh ciing dwoc xic dinh Qiin ding theo (5-22y. Khi tAn
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so vd dién ap dinh muwe, thi tir (5-22) ta tim duge mémen (4 han clia dic tnh
tu nhién 1a

3U:12dm
Rilb-dm - {7 (5-30)
_—fldm(xl + X.’))
P -
So sanh (5-22) véi (5-30) ta duoc:
Uy’
:\'Ilh = l‘Wlh-dm . (5'313)
%7
f
]
Thay U] bang quy lual bién lhién (5-24) clia no ta duoc:
Muy, = Mip.am ] (5-31b)
Do truot 101 han duoce xac dinh theo biéu thire gin dung (hd qua IRy):
R ,
- 2 _ Sth-dm (5-32)
- * *
X;il + X':’,fl . fl

trong doé Siy.am — dd truot téi han cia diace tinh ty nhién (khi Uy va figm)-
Nhu vay, khi biét cac s6 liéu cta dac tinh tv nhién va dic tinh co cua
may sin xudt, tw (5-31) va (5-32), la ¢6 thé xac dinh moémen va dé truot tdi
han & bat kv tan so nao. Cubi cung, st dung phuong trinh
2Myy
S Sth
T
Sth R
ta dung duoc dic tinh co diéu chinh. Trén hinh 5-19 trinh bay dang cic dic
tinh diéu chinh dng voi cac loai phu tai khic nhau.

M =

lw io) ﬂa)

ti2

) t1dm M,

Sn

=T

4) b) -4

Huonh 5-19. Dac tinh co khi digu chinh tan s8 s dung quy ludt lhay d&i di¢n 4p
pan dung ung véi che loai phu tai khic nhau.
A L hi Me = const(x =1+ B) khiM. = L (y = 11 ¢e) khi Mc = w¥%x = 2).
)
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V& 1y thnyét cac ho &4c linh didu chinh nay ddu thda man didu kién
A = My/M, = const.

Thue té, do bd qua dién trd R, nén & nuén tin sé thip mbémen t6i han
sai khac dang k& so vai gia ri tinh toan (3-31). Thue vay, ndéu & nhirng thn 58
cao dién khang ti hoa xu ral 16n so voi dién tréd Ry nén viéc bd qua Ry khong
gay sai s0 dang k¢, thi khitan s3 aho, X, gitm mat nhiéu fan, con IR van gitr
khong d6i, nén két qui tinh toan thitu chinh xie. Pé minh hoa nhin x¢ét nay,
trén hinh 5-19a con v¢ cac dic tinh thuc 1¢ & mién tin so thip hing duong
nét dirt. Hé sO qua tdi thye té€ bj giam dang ké trong mién nay;

Do cirng dic tinh co dicu chinh eting phuy thude vao tin sd va ddce tinh
cia momen tai. Dé cho don gidn ta coi doan lam viée c¢ia cde die tinh co la
duong thing cé phuong trinh:

A
M= M
St
Khi do, do cing cia no s& la:
1 2My,
B = — —
W St
Thay My, sq, tir (5-31), (5-32) va thay w, = weanm f; In diroc
n) .‘+1\
1 -f-\‘ILh-dmll * Y
B = — 7_7.,7—*28”‘.“ (9-33)
('Jo]ml:ﬂ Slh-dm/f]

lrong do, B, — dd cirng cta ddc tinh tu nhién; w,gm —téc d6 dong bo khi tan s6
dinh muec. '

Néu phu tai ¢6 M, = const(x = U) ta ¢6 =B, = const. Néit mdmen tai
Ja ham tang cha téc do (x >> 0) thi mdédun d¢ cung cing J& ham tdng caa téc
do (1an s0), nghia la no ting khi dicu chinh trén co bidn va giam khi diéu chinh
dudi co ban. Néu M) ld ham giam hi nguoc lai, mddun dé cung sc tdng khi
diéu chinh dudi co ban va sé gtawmn khi diée chinh (rén co ban.

Khi dién 4p duoc diéu chinh theo quy luat (5-29), ta st dung phuong
trinfi dic tinh co dang chinh xic dé dung cic dic tinh diéu chinh. Phuwong
trinh nay dwoe rat tw (3-26) bing cach biéu dien mdmen thong qua My, v s,
[bigu thire (5-29) va (5-28)] va cO dung nhu sau:

Myl 4+ alsy)

M = (5-34)
S Sin -
B + l_l _{' —2& St
‘SH.I
trong do.
1 3%
l &N
TR (5-15)
R (17? 1
2 1 + - 9
Xp



Khi cho Iruée tan s, c¢an cir vao cac théng sé cla dong co va dic tinh
coocta mav sun xudt ta xae dinh dwoc gia tri dién ap U, theo (5-29), sau d6
tinh duoc s, va My, theo (5-27) va (5-28), cubi eing sir dung (3-31) va (5-35)
dung duge dic {inh co. Cac dac linh ndy hiu nhu bao dam dwoc yéu ciu
A = consl rong toan giai did¢u chinl t6c A6 nhur cdc duong cong trén hinh 5-19.

4. Cac bo bién tan.

Nhu da néu, dé didu chinh 8¢ JO Jong co khong déng bd bang phuong
phap thav doi tin s>, (a phis st dung thicét bi bicn tan Jam ngudn cho dong
co. Mol trong nhirng yéu ciu co ban cua bd nguon nay li khi nidng bién dci
tan s va dién ap ra mol cdch doc lap voi nhau.

Ta ¢é the chia cac bo bi¢n tin thanh hai loai: bi¢n tin dung may dién
v bién lan Jdiang van.

) Bien din ding may den. Nguvén tac chung cha cac Lo bién lan may
dig¢n 14 s dung hai 16 may, mot 16 noi vai ladi ¢6 téc do khong dbi, coOn td
thir hai néi voi tii (dong co chdap hiph) c¢é lde dd bién d61. Nho bién d8i tée
i cta 15 thit hai ma tAn sd ra cua thict bi ¢o the didu chinh duge.

Nguyen ly dé dugce the hien trén so dé hinh 5-20. T6 BS-F co tée dd w,=const,
Jam chire ning bién dién ning ti ludi thaoh dién niing mot chiéu (rén choi than
phin @ng cia may phat F.'Id thu hat gom dong co mot chitu D va may phat
bién tan FBT, ¢o loc do truc wp == var. Tdc do nay duge diéu chinh theo yéu
cidu bing cach tac ddng lén cac mach kich tir etta F va . Tin s6 ra caa FBT
phu thuac vao ¢ do quayv o, cua né.

o _,’gfb var
= U var
b
i
Hinh 5-20. So di nguyén [¥ chung cds thiél I bién tan may dién.

May phat bién tAn FBT cé 1hé 14 may phat d8ng hd. may bién tdn khong
dong bo hofic mayv hién tin Leblan.

Khi dung may ph4l Adng bo, thi mach ra duoc ldy L stalo cia 0o, Roto
céd kich tr biang dang di¢n mol chidu va duoc quay véi tde do wy. Khi oy bién
doi, thn <% dinra f. va diés 4p div ra U, déo hién d&i To nguveén 1V lam
¢iée cta gnay dién dong bo ta thiy

[, = 2k (5-36)
27

lrong do. p — 6 doi cue ciia mav phial dong ho
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Khi ding may bién tan khéng déng bo thi truc cla no clng duge quay
vai t6c dd wy, con stato dwge ndi v6i ludi ¢ tin sO f; va mach ra dugc 14y
tr roto. Cing c¢6 thé diu nguoc
lai: réto ndi véi ludi va stato ndi
voi tai. So dd nguyén 1y cha bd
bién tin loai nay duge trinh bay
trén hinh 5-21.

Trudng hgp nay mday phat
bién tin FBT la may khong dong
bg thoéng thudng. Tan sd phia réto
phu thudc tan s stato va do truot
theo bigu thic: ‘

Hinh 5-21. Bo bién tin dung may khéng
(5-37) dong bé.

fp = f).5 = fj. =2

Wy

Néu truc ctia FBT qﬁay theo chi&u tur truong stato, thi w; > 0 va ft:<fl-
Néu FBT quay nguoc chidu tir trwdng, thi w.<< 0 va i, > ;.
Sttc dién dong roto dua ra cho mach tai ciing phu thude do truot:

o — 538
Erot = Erot-nmS = Erol-um- o (0 )
: 0

N6i chung, cic bo bién tan may dién déu phirc tap, st dung nhidu miy
dién trong dé c¢6 cAc may mdt chidu, cong sudt lip dit tong cong cua cac Inay

trong thiét bi 16n, hiéu sudt thip va kh6 didu chinh doc lap gira dién &p va
tin s4 diu ra.

St dung may phat tin Leblan hodc rﬁéy phat vanh gop c6 kich tu & stato
“tuy c6 cai thién dwoc mdt s6 chi tiéu nhung vin rédt cong kénh. Do do trong
mot thoi gian dai thidt bi bién tin khéng trd thanh phd cép duge va kha ning
rng dung cla truyén dong c6 didu khidn tin sdcing bi han ché. Ngay nay cac
thi&t bi bién tin van da dwogc nghién ctru v hoan thién & mire dd cao. N6 mo
ra trién vong t6t cho su phat trién cha phuong phap diéu chinh tin sd.

b) Cdc bo bién tdn van. Cac bé bién tan van duoc ché tao tu céc-.\tan diéu
khi¢n dong lue (tiristo). Ta c¢6 thé phan ching thanh ba loai: bién tin ll:l_]:c
tiép, bién tin cé khau trung gian m(f)} chiéu va bién tan c6 khiu trung gian
xoay chidu. M&i loai lai ¢6 th& chia thinh cic nhém theo dic diém cua ‘b0 nghich
liru hozc theo phuwong phap didu khidn. Hé thong phan loai duoc tom tit trong
bi€u do sau dav:

-
!

B. tan van

— | T

B (d khauT (o' khau TG
Jruc tiép x0ay chiéu mot chiéy

e

iy khiéh el khien N luu N vy,
theg nhom ‘¥ theo X sang song nor ey
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So dd nguyén ly cua bd bién tin truc Lliép dwoe trinh bay trén hinh
5-22. Mdi pha ¢ diu ra (a.b,c) duoc cdp dién bdi hai nhém van: nhém T tao
ra dong chay thuan via nhom N—chay nguge. M&i nhém 1a mot bd chinh lm{
(ho&c nghich lwu phu thuoc) ba pha. Dé han ché dong ky sinh chay qua hai
van cta nhom T va nhom N dang Lhong, ngudi ta dung cdc cudn khang CK,

Khi diéu khién theo nhém, thi mbéi nhém dwgc mé trong khodng thoi
gian cta ntra chu ky dién ap diu ra. Hiy hinh dung su lam viéc clia pha a
theo do thi hinh 2-23a. Trong khodng thoi gian t, — nhém T; thong, coén trong
khodng t, thi nhém Ng. Cac.van lrong cing mét nhém chuyén mach cho nhau

9 ’ 1 \
nhé dién ap lu6i (chuyén mach tw nhién). M6i van mé trong khoang ?chu ky

cha dién 4p luéi. Thay ddi s6 van md trong moét nhéom ta sé thay dbi duoge
thoi gian cta chu ky dién ap diu ra (1, va t,), do d6 thay d6i duoc tin sd diu
ra ctia bién (an. ‘

Vi i )

7

Lo
Nq ~

X X

D :
Hinh 5-22. So db pguyén ly bo bién tin tryc tiép.

T d6 thi hinh 5-23a, bc;mg cach 1ap ty s6 thoi gian chu ky cha dién ap
lu6i Ty va clia dién 4p ra T, ta lim duoc quan hé gitra tAn s0 aAp ra va tin sd

Iuédi:
A s
!
f Ty _
f] Tb
27
m ———
_ m
m m
— m (5-39)
2n 4+ m—2
trong d6, m — s6 pha dau
vao cua bé bién tin; n —
30 dfnhil\ginh sin (tirc 88 van

thong & mdi nhém) trong
Hlnh 5-23. D6 thi di¢n 4p mol pha cha Bo bién tin

A N Ly D -
truc ti€p. a) khi o= v, dién ap ra cue dai; b) khi mol nwa chu ky cua dién
@ =<0, dien 4p ra gidm xuéng. ap’ra.
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T nguyén ly lam viéc néu trén va tur bidu thire (5-39) la thdy tan s6
diu ra ludn luén nhé hon tin sé luwoi. Néu f; = 50Hz, m = 3 thi khi n=1ta co
fp =50Hz; khi n =2, f, =30Hz; khi n= 3, f,=21,4 Hz, v.v... Vi n va m déu
l1a nhitng s6 nguyén nén'tAn sd ra dugc ditu chinh nhiy cip (khong tinh).

, Gi4 trj dién 4p ra dwoc thay do6i bing cach thay ddi géc théng chim «
"clia cic van. Hinh 5-23b v& mot do thi dién ap d& minh hoa nguyén tic dé6. Vi
s6 dinh hinh sin n & truong hop niy giéng nhu & hinh 5-23a nén tin s6 dﬁl:
ra cia hai truong hop nhu nhau, nhung dién 4p & hinh 5-23b ¢6 gi4 trj nho
hon. Nhu viy ta c6 the diéu chinh Ap va tin hoan toan dc lap voi nhau.
Dé tao ra hé théng dién

ap ba pha & diu ra, ta diéu , |

khi®n cac nhém van mé theo ¢ —
thir ty Ty —N; — T3 ~ Ny—=Ts— | F, /.

N¢ — Ty..., mOi nhém cho (héng 0 27/3 N, .l

trong % chu ky cia dién 4p ra. y, |

.

Néu gid thiét dién ap ra duge of— : p’ T,

loc phing hoin toan thi bing N d a

cach didu khién nhur trén ta duge U, ¢

a5 thi dién 4p Ta & ba pha nhu Ts .

trén hinh 5-24. N, Ny Py

bé e thE didu chinh tinh
tin s6 ra va tao dugc 4p ra c6
dang ghn hinh sin hon, ngudi ta
ap dung phurong phap didu khién quy luat géc mé van o. N6i dung clia phuong

phap nay la cho cac van théng véi nhitng géc « bién thién Lheo quy luat hinh
sin v&i tin s8 goéc clia dién 4p d3u ra, nghia la:

Hinh 5-24. Hé thdng di¢n ap ba pha & diu ra
b6 bién tin truc tiép.

a = arcos (ksin Qut) , (5-40)
0 ;
30 480 ”_Q;,
“ * 4 sin ot Uysin 0y
- -~ Ea—
¥-1Y Dyt

Hinh 2-25. Quan he a = (Ct) va ad thi dién 4p ra cia b6 bién tan true
tiép khi ditu khidn géc & theo quy luit hinh sin.
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trong A6 k — ty sd cac bién do dién 4p ddu vao va daura; Qp = 27y, — tin sb
. g6c cua dién ap ra.

Theo biéu thice (5-10) thi quan hé o(Ql) 1a tuyén linh, Néu 1y k = 1 thi
quan h¢ d6 c¢é dang nhu trén hinh 5-25. Duwa viao d6 ta xdc dinh duge goc,a
cin thiét cho cac van & mdi pha cha dién 4p dau ra, va két qué ta duoc do
thi dién 4p ra cia moét pha diu ra nhu dudng nét dam trén hinh 5-40. Thanh
phin song diéu hoa béc nhit (theo tan s6 Q) cla dién 4p nay la dudng nét
dut;

B0 bién tin c6 khau trung gian mét chidu la bd bién do6i hai ting. So 48
khidi cha no duoc vé trér hinh 5-26. Nhom chinh lwu cé thé duge cdu tao tir
cac van khéong diéu khién hoic didu khién, lam chic ning bién dién xoay chidu
thanb mot chidu. Sau khi lgc, dién ap mdt chiéu sé duoc nghich luu thinh
xoay chiéu c¢é tin sd bién ddéi. Nhom nghich luvu NL & day lam viée déc 14p
voi luéi, nghia 1a cac van cta chung chuyén mach cho nhau theo ché d6 cuong
birc. Ta goi nghich lIuu nay la nghlch lru otonom. Tdn s6 ddu ra dwge dxeu
chinh nh¢ thay d6i chu ky déng cét cic van trong nhom nghlch lrru, con dién
ap ra thi c6 thé duoc diéu chinh nh¢ thay déi géc thong cua céc van trong
nhom chinh luu hogc diéu chinh nhém nghich lwu bing phuong phap xung rong.

¥

U, fb var

s + ¢+

[AV]
f, l G—— b -

e

Hinh 5-26, So dd khdi cla b6 bién tin c6 khau
trung gian mét chiéu

Trén hinh 5-27 14 so 48 nguyén ly cia b bién tin cé khiu trung gian
moél chidu dung nghich leu ap. Nhém chinh luu gdbm 6 tiristo 7T — 12T vira
lam chitc ning bién d6i dang dién 4p tu xoay chidu thanh mét chidu, vita cé
nhiém vy diéu chinh gia tri dién ap. U,. Bo loc phiing gdm khang L, va tu C,
Phin chinh cia nhém nghich luu 14 cak tiristo 1T—6T. Chung dwoc mé theo thi

\

50

®

Zb

27

Hinh 5-27. So do nguyén ly bo bién tip ¢6 khiu trung gian mot chidu.
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'y ’ . T - ‘.
ty 1T — 2T— .. — 6T, cach nhau 1/6 chu ky clia ap ra. Nhu vy tai mor thoi
didm c6 hai van thdéng, mdt ndi vai cue dirong va mdt néi cye am cla dién
ap U,. K&t qua dién ap pha dua viao ddng co c6 dang nhu trén hinh 5-28.

Bing cach thay d6i khoang
thoi gian théng cha cac tiristo, 'ta Uf
thay d6i duge thoi gian chu ky clia i

~4p ra, nghia la diéu chinh duoc | . 0
tAn sO rag

P& chuyén mach gita cac
van, ngudi ta duhg cac tu C; — Gs.
Gid sit trong khoang thoi gian nao
d6 van 1T va 2T thong, tu Ciidwge o 5.95. Do thi dién 4p pha trén du ra.
nap tr ngudn vaoi cuc tinh ghi trén ctiia bién tin c¢6 khau trung gian mot chidu.
hinh vé. Khi cho xung mé van 3T,
tu 1C phéng qua 1T va 3T, tao ra dong dién khéa van 1T va hé tro cho.
3T thong. ' | -

Cac @i6t 1D —6D c6 tac dyng ngin lach cac tu chuyén mach véi phutai,
khéng cho cic tu trén phong dién qua tidi. Nhé d6 dién dung yéu ciu cda tu
dwoc gidm nhé va 4p trén tdi khong bi anh hudng béi su phéng,nap cla tu.

Cac didt D7—D12 tao 'thanh maot ciu nguoce, cd tic dung mo dwong cho
dong dién phan khang tir phia déng co chay vé tu C,. Dong dién nay xuit
hién do su léch pha gita dong va ap cia dong co. Ta biét ring, cac tiristo
cita nghich luu chuy&n mach thed tin hi¢u didu khién nén cwec tink dién 4p
trén moi pha stato thay d8i theo tan s6 diéu khién. Trong luc dé6 dong dién
van gitt chiéu cii trong mot khoang thoi gian nhit dinh do dnh hudng cla dién
cam déng co. Chinh ciu diét B7 — P12 duy tri chiéu dong dién ndi trén cho
dén khi phin ning luong dién tir tich lity trong tai duge phéng hét.

Bo bidn tin c6 khAu trung gian mot chidu c6 khi ning diéu-chinh tinh
tin s6 ra doc 14p véi tin sb ludi.

Bo bién tin c¢6 khdu trung gian xoay chidu bao gdm nhém chinh luu,
nhém loc, nhém nghich luu otonom va nhém bién tin truc tié€p. Nghich luu
otonom c6 tac dung tao ra dang dién 4p cao tdn lam trung gian. Nguyeén ly
lam viéc ctia tung nhém di duge khao sat & trén. Loai nay c6 cdu tap phic
tap nén it dugc st dung. Tuy nhién, néu chi yéu cau diéu chinh tin s6 xung
quanh r; thi bién tin loal nay td ra wu viét vi c6 thé si dung phuong phap
didu khién géc a cha bién tin truc ti€p theo quy luat hinh sin nhé d6 dién
ap ra c6 dang gin hinh sin. C6 thé sir dung cac bd nghich luu otonom néi tiép,
la loai c¢é ciu tric don gian, nhd va tin cdy.

[
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CHUONG VI

PIEU KHIEN TOc PO PONG CO BANG NHUNG
SO PO PAC BIET

P& digu khién téc d6 cac dong co modt chidu, xoay chidu hoic d@ tao
ra nhitng dic tinh co c6 dang mong muén, ngoai nhitng phrong phap thay dbi
théng s clia may dién hodc cia ngudn dién, nguoi ta con dung phuong phap
thay ddi so 46 ddu dAy ké&t hop voi cac phin ti phu.

Sau day la lin luot xét nhitng so d6 d4u day cu th& cho tirng loai déng co

¢

6-1. SO0 PO PHAN MACH PHAN UNG PONe CO MOT CHIRU KiCH TU DPOC LAiP

1. Die tinh va cfe trang théai lam vi¢c cha dong co.

PE cho ddng co mdt chidu kich tir ddc lap c6 thé lam viée dude & tée
d6 th4p trén dic tinh co tuong d6i cirng, vi dy khi ciin dirng chinh x4c, nguoi
ta ding so dd phén mach phin tng. So do

- nguyén 1y chi ra trén hinh 6-1,

Trong d6:1,, R; — dong dién va dién trd
mic song song vG&i phin ung; I, R, —
dong dién va dién tré mic ndi tidp voi
phin ing.

- D& phan tich cac trang thai lam viéc
Hinh 6-1. So dd nguyén 1§ phan mach va dang cac dic tinh clia so d6 hinh 6-1 ta

phin wng dong co mét chidu kich tir viét hé phuong trinh Kirhop cho mach
d6e 1ap. phdn tng:
U; == ISRS + (Is + Iu)Rn; E -+ Iu- Rw = ISBS. e (6'1)

Giai hé phuorng trinh trén bing cach rat 1, tr phwong trinh duéi rdi thay
vao phuong trinh trén va bién ddi ta sé dugc phuong trinh dic tinh co dién
va dic tinh co cta déng co nhu sau:

R: + aR, i
) = a(!.)o _——— I[r 6'2
) KO (6-2)
Re 4 aR,
= aw, — — L2 6-3
? ¢ (k(bdm)z ( )
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Trong d6: a = — hé s6 phén 4p gifra mach soné song véingudn khile =0.

Cac phuong trinh trén cho thiy. réng dic tinh ca dién va d¥c tinh co cha
dong co kich tir dgc 1ap khi phén mach phin ing la nhitng duong th&ng c6 dang:

W= s — Aw

Trong d6 toc 46 khong tii Iy twdng khi ph4n mach w, nhé hon téc do
khéng tdi 1y tudng tuw nhith o, 12 L lin, T (6-3) ta co:
d .

Ba — (kq)é[m)2
, Re + aR,
Va Bin <<PBs<<Bun. Dghia 1a dic tinh pbh4n mach phdn tng m&m hon dac tinh tu
nhién nhuwug citng hon dic tinh bién tré c¢6 R; = R,.
Dang d%c tinh khi phin mach phin ng bi2u dién trén hinh 6-2. D& tién so
sanh trén hinh nay c¢én vé& thém dic tinh tu nhién TN va dic tinbh bién tré BT.

Hinh 6-2. Bic Hinh co cia déng co mot Hinh 6-3. Bic tinh cia déng co mét
chi&u kich ti d¢c 14p khi phidn mach chiéu kich tor déc lap khi phidn mach
] phiw '&ng phin ung v6i Rs = var; Rp = const.

Frong so d6 phan mach phin 1rng khi thay déi riéng re hoac dong thoi
cac dién tré R, va R, thi téc do 'khdng tdi 1y tudng w, vd do ctng B, ddu
thay dodi.

N&u e6 dinh R, (R, = const) va thay ddi Rs thi ta sé dwge ho dac.
tinh nhidn tao nim (rong goc w,A,;O (xem hinh 6-3).

Trong @6 w,A; — dic tinh bién trd tuwong rng véi R, = o ¢dn Ry = R,;
A0 — dac tinh him dong niang ngin mach phin ng R, = R, = 0.

Hoanh dd cia didm A; phu thuée viao tri s6 R, va duoc xac dinh boi
bidu thic:

Udm
IAI = -—-Rn‘ (6-4)

Ro rangla R, cang lon Iy cz‘mg nho, ho dic tinh co cang dich v& phia
gbc toa ao.
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\Iguoc lai néu ¢o dinh R, (Rs = const) va thay d6i R, thi ta s& dugc ho
dic tinh nh4n tao nim trong géc @oB,0 (xem hinh 6- -4), Trong d6 w B, — dic
tinh tu nhién ung vo6i By =
= R, = 0; B,0O — ddc tinh
him dong ning dng voi R, = o
con Ry, = R,.

Hoanh d6 cna dlém B
phu thuéc vio R, va duoc xc
dinh theo bidu thic:

. L.dm
Iy, = — 2
R& rang 1a R, cang lon
thi I cang nho va ho dic tinh

(6-5)

dich dan vé phia truc tung
doc theo dic tinh tu nhién.

Tl‘{ nhirng ddc tinh trén Hinh 6-4. Cac dic tinh cta dong co mdt chidu
ta thdy rdang cac ddc tinh phén kich tr déc lap khi phadn mach phin ting véi
mach phin rng ciia déng co Rs = const Ry = var,

mot chiéu kich tir doc lap trng
voi chce tri s0 R, Ry ndo d6 déu cdt dic tinh ty phién va ddc tinh him ddng
ning ngin mach phin wng & nhitng didm c6 toa dd xac dinh. s
Vi vay khi cho trudc déc tinh phan mach ta c6°the dua vao d6 thi dé xac
dinh trj sd cac dién tré song song R, va ndi ti€p R, tuong irng nhu sau: trén
miit phing [I, w] vé& ddc tinh phan mach mong mudn (duwong PM). T cac théng
sO dinh mirc cia dong co ta
jw vé dic tinh ty nhién TN va
8 dwoc giao didm B (hinh 6-5)
tr d6 xac dinh duoc Iz va
tinh duoc:

R, = Uim . (6.6)

§

bé tinh R, ta v& dic linh

him ddng ning ngin mach

phin tng. Bing cAch ké dudng

thing song song véi dic tinh

Hinh 6-5. Phuong phip x4c dinh Ry, tw nhién qua goéc toa do

Rs khi phan mach phin trng P (duong DN) va duoe giao diém

A (hinh 6-5) tik d6 xac dinh
dugce I, va tinh:

Udm
i IA
2, Céc chi tieu ve didw chinh tée d4¢.

Tuong tu nhu phuong phap thay ddi dxen lré pha trong mach phin ng,
phuong phap nay chi ¢6 kha ning di8u chinh & mién thdp hon tée dd co bén,

R, = (8-7)
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dd tinh diéu chinh kém. Khi R, = const thay d6i R, ta thay xuit hién «vung
chét» nam giira dic tinh ti nhiéh va dic tinh R, = . Mu6n gidm nkd ving
ndy ta phai gidm R,. Cang giam R,. tc do cang thip va dic tinh co cang cing. -
Khi R; = const cang ting R, tdc dé cang gidm, dic tinh co cang ddc.
Vi vay trong thuwe t& ngudi la_thuong st dung phwong phap diéu chinh
dong thoi ca R, va R,,

b4i véi nhitng déng co cong suit nhoé cbd lh@ dung phuong phap nay Lheo
8o d0 nguyén ly hinh 6-6a. Trong trudng hop nay R, + R, = R,. = const.

- 0)
Is Rp.a
i — —
— =
; R | &,
4

x]

Rkt _
a) by 570

Hinh 6-6. Phuong phip didu chinh téc d0 dong co mot chidu kich tir doe lip
bang cach phan mach phin ang v6i Rs + Rn = const.
a) so do6 nguyén ly; b) dic tinh co.

Khi con truot nim & vi tri tin cung bén phéi, GOng co lam viéce trén dic
tinh ty nhién c6 d6 ciung l6n nhit. Khi con trugt ndm & vi tri gitra nghia 12
B,, = Rsi'a = 0,5 ddc tinh ¢6 4 cltng bé nhAil:

IBminl — (kcbdm)

+ 0,25R,,
Trong d6: R,. — dién tréd phan ap

Néu diéu chinh con truot sang vi tri tén cung bén trai thi déng co sé&
lam viéc & trang thai him dong ning ngdn mach phin tng voi R, = R, = 0.
Cac d3c tinh c6 dang biéu dién trén hinh 6.6b. Hiéu suit cua hé trong
so d6 nay xac dinh theo biéu thic:
PCO
Pdien

Ms =

V&i Paien = Uil + L6).

Né&u bé qua cac ton that thi:
(‘ Pcor = Pdt = E]
Tu hé phuong trinh 7-1 ta ¢6:

EI, = Ul, - L(Ry + Ra) — I LR,
De (h: '

Uy — 1By + Ry — T, LR, s
s = Udly 1) )
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So sanh véi bidu thire tinh hiéu sudt cia ddng co khi lam viée trén dae
tinh bién tré (2-16) la thdy ring & didu kién tdc do, dong dién (holic mdmen)
va dién tré néitiép trong mach phin tng nhu nhau (hi phrong phap phin mach
phin tng ¢6 hiéu suft thdp hon phuong phap bién tré. Vi viy pham vi cong
sudt cha phwong phap nay bi han ché, thedong chi sir dung cho nhitng déng co
¢6 cOng sudt 'nhd. Mit khac do dic tinh co clia hé c6 dd cirng khong cao nén
gidi didu t8c D < 4 — 5. Khd niing tu déng hoéa thap.

& phuong phip didu chinh téc do nay tir thong clia dong co duge gii
khéng ddi nén mémen phuy ti cho phép khi dong co lam vi¢e trén cAc diic tinh
di€u chinh dwgc git khong ddi va bing tri s6 dinh mec.

Mc-cp = Mdm -

6-2 CAC SO PO PHAN MACH POI V&I PONG CO MOT CHIEU KicH TU NOI TIEP

1. So 40 va céie dic tinh ditu ehinh. D& didu chinh téc do cua d6ng co

kich tir nél ti€p ta c6 thé sir dung nhidu so 46 phin mach khac nhau. Nhirng
so d6 théng dung dugce chi ra trén hinh 6-7.

+ P - ([1 - —

Hinh 6-7. Cac so dbjphém mach clia déng co kich tir néi ti€p. a) so do phin
mach phin rug véi dién trd ndi tiép Ra; b) so d6 phan mach cudn diy phin
trng ; c¢) so dd kich tir song song d) so d6 phAn mach cudén day kich tu

Véi cac so 45 hinh a, b, ¢ ta ¢6 thé st dyng hé phuong trinh (6-1), nhung
Thay R, bdi R; + riu = Rq cho so d6 hinh 6-7a;
Thay R, béi ry + R, cho so d6 hinh 6-7b.

Thay R, béi ry + R, va R, b6i R, + R,., cho so d6 hinh 6-7c; va sir

dung cac phuong trinh (6-2), (6-3) nhung chi ¥ ring tir thong cda_ ddng co trong
cac phuong trinh fy bién ddi nén dic tinh co cé dang phi tuyén.

Riéng d6i voi so d6 hinh 6-7d mu6n tim céc phwong trinh ddc linh ta
xuft phat tr cAc phuong trinh: |

U =E+]1, (BU 4 Rela R,,) (6-9)
R Rs+rkl ) }

I, =1 5 6-10

“ N Rs+rkl ( )
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Tir (6-9) ta c6 phwong trinh ddc tinh co dién:
U, R, +bR +R

== < | 9-11)
‘ kO ko " (
Con phuong trinh dic tinh co 1a:
" — U Ry + bR, + R, M (6-12)
) ko (ko)
Trong dé: L
Rs+ri\l

D& xay dung cac dic tinh cho mot so dd nao ddy ta tién hanh theo
trinh tu sau:

Cho Iruéc chc glé tri chia dong dién mach ngodi I,. Dya vao so do
nguyén Iy va cac tri s6 dién tré da biét ta xac dinh dong phan rng I. va
dong kich tw Iy,.. Tu Iy, tra dudng cong tir héa ta duge gia tri clia tir thdng
® do do tinh dwge gia tri cia mémen M = k® 1,. Cudi cing dua vao @, I, va
M ta tinh duge tée do w. Cac k&t qua tinh to4n nén ghi vao bang 6-1.

Bang 6-1

In(A) ‘ Ir (A) Ixi(A) d(wh) K® M = k®l¢ (N.m) w(rad/s)

V6i phuwong phap tinh toan nhu trén ta s& dwge cac dang dic tinh co
ung voi tirng so d6 nhu sau.

b6i véi so d6 hinh 6-7a ta w +

dugc ho dic tinh co nhu hinh 6-8a.
Tir cdc dic tinh co ta thdy ring: khi
R, = o thay d6i R, tod 0 — oo, ta
dugc didc tinh co tu nhién va céc
dac tinh bién tro.

Khi thay d6i cd R, va R, ta s&
~dugc cac dic tinh co mém hon diac
tinh co tu nhién nhung cirng hon
‘dac tinh bién tré. Ung voi mot phu
tai nao do6 khi R, = const thi R, cang
nho t6c do dong co cang thip va dic
tinh co cang cung. Khi R, = o thay
a6i R, ta s& dugc cac dic tinh him

dong ning tu kich cé6 d6 ddc phu { n=eo
thuoc vao R.. 4 (0 RSZ > Rs,

b6i véi so d6 phan mach cuén Hinh 6-8a. Dic tinh co cha déng co mét
day phan trng hinh 6-7b ta dwogc ho chitu kich tir néi tiép khi phan mach
diac tfnh co nhuw hinh 6-8b. Tx ho phin tng

dic tinh ta th4y rang:khi R, = const
thay ddi R, dic tinh co chuydn tir géc phin tw thir I sang géc phin tu the 11,
R, cang fnhé thi dic tinh co cang dich vé bén trai va ¢6 d0 ctng ting.
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Trén cic dic tinh nay dong co cé didm khong tai 1y tudng va co doan bham tai

sinh. Piém khéng tai 1y twdng xudt hién khi S.D.P. cha dong co can bing vai,
dién ap roi trén R,, luc nay chi ¢6 dong dién chidy qua R, qua cudn kich tir va

dién tr& néi tiép R,.

b)
Hinh 6-8b. Pic tinh co ciua ddéng co moét chidu kich tw ndi tiép
khi pbhan mach cufn day phan ung

Khi ting t6c d6 1n hon téc dé khong tai ly tudng S.D.D. tao ra dong phin
ing chay khép kin qua R;. Liuc-nay dong phian trng nguoc voi chiéu ctli con gi4
tri ty 18 véi w: Vi vay dong co
sinh ra moémen him. o cang
tang My, cang lén. Mit khac dong
I, 1&ng, sut 4p trén 2 cue cha R,
ting din t6i ® giam. Vi vay tdc
do ting, mdmen ting, d&€n mot
gia tri nao day no dat cuc dai
con sau d6 gidm, !

Khi‘R;==0 céon R, =0 la
duge dic tinh cogd dd cieng cao

V&i so do hinh 6-7c¢ ta c6
ho dic tinh co nhu hinh 6-8c.

Ho dic tinh nay trrong trng
vOi Rar = R, = const va thay
dbi R, cang'gidm R, t8c d6 khong
tai Iy tudng cang gidm va dic
tinh co cdng-citng:- MOmen cuia
ddng co sé dat gid tri cwc dai

Hinh 6-8c. Dic tinh c¢o cia déng co mot o o .. u
chitu kich ti ndi liép khi ddu ‘theo so d c do%“ ddc linh him ngugc (goc
kich tir song song phangtue thi tu),
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Dic biét ddi voi so dd nay, dién trd R, anh hudng 16n dén moémen md

may (khdi dong). Trong mot gioi han nao dé khi ting R, dong phan irng ting
hon mire do gidm cla tw théng

nén mémen khéi ddng ting. Néu %
Li€p tuc ting R, tir thong s& gidm
nhanh hon mwc do ting cla
dong phin 1ng nén mémen
khoi dong gidm.

"

B&i voi so do hinh 6-7d {ﬁ’s<°°
ta ¢o ho dédc tihh co nhu hinh ‘g SO T R,
6-8d. \ ¥ %
| 15
. Khi Rs =’ oo, Rn+0 ta cé T "el——-—a
dic tinh bién tré. f&
Khi gitt nguyén R,; R = ‘aﬁ M
var ta c6 cac dic linh giam tir /
thong tuong trng véi cac I, xAc o}
dinh theo biéu thire (7-10). Tri
sO R, cang nho dic tinh cang Hinh 6-8d. D#c tinh co cha dong co mdt chidu
dwoc nang lén. kich tir néi ti€p khi phan mach cuén kich tiur

2. Cae chi tien ve dien chinh téc 6. Cic so d6 hinh 6-7a, b, ¢ cho phép
diéu chinh dugc nhitng téc do thip hon tc dd co ban, cOn so dd hinh 6-7d thi
diéu chinh_dugc nhitng tée do cao hon téc dd co ban. Néi'chung d¢ tinh diéu
chinh kém. P8i véi so dé hinh 6-7a ta ¢6 Ix = I nén M..., = Mgn. D6i véi so
d6 hinh 6-7b, ¢, d: Ir &= k¢ nén M., << Mag. V@ chi ti¢u niing luotig chc so as
nay tuong ty nhu & so d6 phan mach phin wng dong co mot chidu kich
tir doc lap.

6-3. SO PO NOI TANG DPONG CO KHONG DPONG BO

1. Nguyen ly chung. Nhitng phuong phap diéu chinh tc d6 cac dong co
khéng déng bd bing cach thay doi cac thong sb cua dOng co hoic thay ddi cac
thong &6 ctia nguon cung cidp déu ¢6 mdt nhugc diém co bin la: khing tin
dung dwoc tdn thit cong sudt trugt & mach r6to. Ton thit cong suit truot nay
la AP, = Mw,s trong hiu hét. cac trudong hop déu ti€u tan vo ich dudi dang
nhiét trén dién tro fnz_ich roéto. Vivay chi tiéu ning lugng cha rhitng phueong
phap nay déu thidp. Poi véi nhitng déng co khong dong bd r6 to diy quin co
cong suit 16n hoidc rat lon thi ton thit cOng suit trugt sé rdt 16n, do do cd
theé khong ding dugc cac thiét bi chuyén d60va didu chinh & mach réto. Viée
s dung truc hép nang lwgng truot 5y rdt khé khian vi tan s6 dong dién roto
khac véi tan s6 ludi.

Pé vwra t4n dung duoc nidng luong trugt vira didu chinh duoc tdc do
clia cac dodng co khoéng dong bd roto quan diay ngudi ta sur dung cac so do dic
biét goi 1a so d6 n6i ting.
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bitu chinh L6c d6 cia dong co khong dong bd trong cie so do nodi ting
dwge Lhue hién bing cach dua vao rdto cia n6 moét sirc dién déng phu Eg.
Sttc dién déng phu nay cé thé cing
chiéu hoiic nguye chiéu véi sire dién
ddéng cAm 1rng trong mach roto E; va
c6 tan s6 bang tin s§ roto. dure dién
dong phu c6 the 12 xoay chigu hodc mot
chiéu nhu so d6 nguyén Iy hinh 6-9.

Nguyén 1y digu chinh tc dé dong
co trong cdc so do ndy nhu sau:

Gia thiét DK lam viéc & trang

o ~y

5

thai dong co nghia la né tidu thu ning ” [—H—
lrong tir lu6i va sinh ning luong truot 3) =
0 mach roto. Khi dua E; vao, dong dién b}ﬂj

roto duoc xac dinh theo bidu thire: ' -
Hinh 6-9. So db nguyén 1y khi dwa SBD

I, = ____E2_Ef 6-13) phu vio mach-rbto cia déngq co khong
T (0-19)" 4ong bo 42 dieu chinh t3c d¢ cha né trong
| so dd ndi ting: a) SDP xoay chitu; b) SBD

Gia thiét M. = const va dong co mot chidu.

dang lam viéc xac l1p trén dic tinh &ng _

véi mol gia tri E; nao d6. Néu tang E; 1én thi dong I, gidm, momen dién tir

clia dong co gidm va c6 tri s3 nhdshon moémen M., nén téc dé cia dong co

gidm. Khj téc d6 giam do trugt S ting 1én lam cho E; = Egyun S ting len. Két

quéd 1a doog dién rolo I, va mémen dién tu ctia dong co ting len. Cho dén khi
momen cla Lhiét bj ndi ting

. Vo :
W " a1 d cAn bing voi mémen M. thi
b ,f; =comt . / L7, * qué trinh giam téc két thae,
7/ 2, A N1}
bDEpd

AP,/ dong co lam viéc xac lap
\z%, voi tée do thip hon truoe.
+ £ co c6'toc 40 khong tai ly
E2ofe 1 twdng o Khi Ef = 0 d0ng
B8P co lam viéc trén dic tinh
v, — | b) gin véi dic tinh ty nhién.
7 — - D& duwa siec dién dong phu
vio mach roto cua dong co
khéong ddng bd ngudi ta

Hinh 6-10. So dd nguyén ly (a) bidu dd nﬁn? thuong st dung mot trong
lugng (b) clia hé théng néi ting dien. ' .

d)

3 so do sau:

So do nditing may dién, sordd noi tdng van —may dién va’'so 6 noitang van.

Theo nguyén 1y bién ddi ning luong lruot ngudi la_chia cac so d6 ndi
tang thanh 2 loai:

N6i ting dién (c6 M = const) va ndi ting dién — co (c6 P = const).

Cac hé ndi ting dién ¢6 so d6 nguyén ly va gian dd ning lugng bidu dién
lrén hinh 6-10.
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Trong nhitng so d ndi ting loai nay, ning lwgng trirgt cd tin s6 f,=fs
& mach roto cta ddng co khong dong bd PK dugc dua dén dau vao cla bd
bién d&i BBD. Qua BBD sau khi trir tén thit trong day qudn r&toAP; va ton
thit trong by bi&n_ddi APy, ning luong truot dugc bién thanh dién ning Pq
trd vé lrdi nhue gian dd ning leong hinh 6-10b. Trong céc so d6 nay b bién
ddi va dong co chi lién hé vé dién vai nhau vi vay goi 1a « so dd ndi cdp dién»,
Moémen trén truc cha thiét bi néi ting la:

PCU

w

M=
Khi phu tai dinh muec:
' PCO = Pdm = Piogm — APsﬂm = Mgm . W, — Mdm(-‘-’os’

dm
= Mynw, (1 — s:im)
W = Wy = we(l—8y )
M = Peodm _ Mam - o (1 = $}) = My, = const
W (1—s, )

'Nghia la & so dd néi tang dién khi lam viéc trén cac dic tinh didu chinh
moémen cia ddng co khong d6i va béng dinh mic. Trong cdc coéng thire trén

’

W3 S:im la téc d6 va 46 truot khi tai dinh mirc trén edc dic tinh diéu chinh
(didc tinh c6 E;0).

Cic so 46 nédi ting -
dién — co ¢6 so d6 nguyén

ly va gian dd ning luong | ’-Pr l
biéu dién trén hinh 6-11. '

Trong cdc so db ndi sy o Ve ‘P’Z
ting loai nay ning lwgng Ap, \
treot sau khi qua b bién | DA
doi dugc bi€n thanh dién ] o

) P A}Z+AJ .
: 88D o \ -
ning va dua dén dong co ‘ | ((\
5
"

wen

phu DP. Pdng co phu lai
bién dién ning thanh co 4
ning dua 1én truc dong co dJ)
PK nhur gidn 46 ning lugng
hinh 6-11b. Nhu vAy hé
Ihdng bién d6i gom BBD va
DP li¢n hé v6i DK cd vé dién lan co. Vi vay goi la «so d6 néi ting dién — co»

Hinf 6-11. So d5 nguyén 1y (a) va gian @b ning
lugng (b) ciia chc so dd néi ting dien'— co

Cong sudt t6ng dua ra trén-truc cta thiét bi néi ting dién co 1a:
Py = Pan(l — 8) + PyqusS = Pgm = const

‘Nghia 1a & cac so dd ndi ting dién co khi lam viéc trén 4

, ) ) . ¢ d4c tinh di
chinh,.cong sudt cha hé khong ddi va biing dinh muec, @ eu
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2. Cie so dd 06i thng va phwong phip dung cac dic tinh co ciua chang,
Doi voi cac so dd ndi tang dung hé théng bién d6i 1a may dién hodc van —
may dién ta ¢6 th& thue hién ndi ting dién hoiic dién — co, con & cac so dd
néi ting van chi lhue hién duoc ndi ting dién. Sau diy ta lan luot xét cac so
dd ndi ting cho tung loai:

a) So A% ndi ling mdy dién. Trong cac so do nay ngudn sirc dién dong
phu la S.D.D. xoay chiéu c6 tan 6 [, s. Ngudn S.D.D. nay do cac may dién xoay
chidu tao ra.

So d6 nguyén 1y néi ting dién va dién co ding may dién duoc trinh bay
trén hinh 6-12. So dd ding tri cla ching déu c6 dang nhu hinh 6-9a.

M
DC _._‘@

3) | 7))

Hinh 6-12. So do noi tang Edil:‘l] (1) va dién co (b).

Trong cac so do nay:

PC — Péng co chinh cin diéu téc; BD — May bién d6i mot phian ng dé
tao nén E;; M. — May dién mot chien dé bién dién ning thanh co ning duwa
lén truc may phat déng bo I'D ho#c ddng co chinh DC; FB — may phat xoay
chiéu ddng bo d& bién co niing thanh dién ning tra vé fwéi; Ry — Dién trd phu
d2 khéi dong dong co chinh DC; CD — Cau dao dé chuyén d6i mach roto clia
PC tir trang thai khoi dong sang lam viée.

Péi voi cac so d6 ndi ting dién hinh 6-12a may bién d6i BD c6é theé la
may bién d6i mot phian ing hofic may bién tan. Didu téc dong co chinh DCco
thé thuc hién cd phia trén va dudi téc do ddng bd nghia 14 chiang c6 hai ving
dicu tée. Trong vung téc do thiap hon 16c dd doéng b dong ning lugng theo
chiéu tir roto clia DC qua hé théng bién d6i rdi vé ludi nhuw cAc mili tén nél
licn trén hinh 6-12a, Trong vung téec d6 cao hon t6c d6 d6ng bo dong ning
lugng sé ¢6 chiéu nguoc lai nhu miui tén nét dut trén hinh 6-12a.

Do6i voi cac so do noi tang dién — co, diéu téc dong co DC chi thygc hién
duoc ¢ phia du6i tdc do dong bo nghia la chung <chi c6 mot vung diéu toc.
Trong nhitng so do nay dong ndng luong luon ludn theo mét chiéu tir réto
PC qua hé théng bién doi réi dwa 1én true PC nhu cdc mili tén trén hinh 6-12b.
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I'rong cac so d® ndi ting nhan td quan trong nhil quyét dinh trang thai
lam viée cta hé thdng 1a sirc dién dong phu E; dua vao roto cua dong co
chinh BC. Bing cach lhay dbi tri s6 E; hoidc thay
doi goéc léch pha gita E; v6i E; clia roto PC ta sé
diéu chinh dugc tdc dd cita thiét bi ndi thng. D6i
v&i cac so do trén, tri s8 cla E; duoc thay doi bing
cach diéu chinh dong dién kich tua cha may mot
chigu MC, con goéc léch pha clia né dugc thay ddi
bing cach diéu chinh dong kich to clla may bién
d6i mot phin tng BD.

Trong trudng hop tdng quat SDD phu E; léch _
pha va vuot trude sirc dién dong réto E, cda ddong  Hinh 6-13. DB thi vecto

co mot gbéc a nhur d6 thi veclo hinh 6-13. SPD cha cac so d5 nbi
ting may diéo.

_ Dong dién trong mach roto ciia ddong co chinh
BC dwogc x4c dinh bdi sire dién ddng téng E = E; + E; va cfic thong s& cua
div quan roéto: '
ri._, = M ‘ ' - (6_14)
r2 + JX28
Néu lay truc thire trang véi vecto stre dién ddng E. ta cé:
_ Ejumes + Ef(cosa 4 jsina)

: (6-13)°
rs + ] X;8

I

trong do: 4

Egnme — stre dién dong pha cia roto dong co chinh PC khi s = 1 vA ho

mach roto: ry, X3 — dién tré va dién khang pha cia mach réto déng co DC.
Momen cta dong co DC sinh ra dugce xdc dinh theo bi¢u thirc:

M = ky®Icose - (6-16)

Trong gi6¢i han phu tai cho phép @ = const, momen clia dOng co ty lé

voi thanh phin tie dung clia dong dién roto Ixg. Thanh phan téc dung nay la

phiin thyc cha I, va duge x4c dinh theo bi¢u thire:

Eagmis ra + Eixgs sina Eirocosa
lag = 9 9 T 9
r, + x, s? r, + x; s?
Hoac
Eanmrsra Sq So . -
I2ld=—9—r,—' (1 +—c05a—|——s1na) (6-17)
r, + %, s* St
Trong dé:
81 = 2 _ do truot 161 han véigia thiét ry, %) « 0
Xz
So = L do truot Gng voi tée do khong tai ly tudng trén die tinh
2amf

noi ting.
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'l‘rbng vé phai clha (6-17) tri sO:

E nm - k L] ¥ % ~ L “ AT
ik B I.in — thanh phin tac dung ctia dong dién roto & so d6 ddu day -

2 2 .
r, + X,8? tuy nhién.

Vi viy nhin ci hai vé clia bidu thue (6-17) voi ky®cosp, ta duge:

M = M, (1 4 50 cosa + z— sina) ~(6-18)
trong dé S | -
M, = . 2M'St — mdmen cua dong co trén dic tinh'co tu nhién.
s s

Tt (6-18) ta thdy ring moémen trén truc clia thiét bi néi ting la tong clia
ba mOmen: mdémen cia dong co & so do diu diy ty nhién; momen phu Lthudce
VA0 s, a; va mdmen chi phu thude vao goc a.

-

Khi dua viao rdto cia dong co chinh mot sire dién dong phu E; vugt

A . x - . . A ” . ;
trude E; mot goc a = - nghia la cosa = 0, sina = 1, thi momen cua thiét bj

ndi ting la: '
M= M, (1 + i) (6-19)

. St
Trong trudng hop ndy d6 truot téi han s, khong déi con mémen téi han

ciia thiét bi ndi ting dwge ting lén (1 + i) Iin.

St

Khi E; trung pha véi Ey,a =0
cOn cosa = 1, sina = 0 mémen cua
thiét bi néi tang la:

M = M, ( 14 S_) (6-20)
S

Trong truong hop nay s =
const con mémen chia thi€ét bj ndi

ting phu thudc vao ty sd So

S
- T (6-18) ta thidy rang, cAc md
M M men thanh phin thi hai va thi ba
Hinh 6-15. Dic tinh co cfia thiét bj €O diu phu thuéc vio ddu clia s,.
ndéi ting khi thay ddi diu clia »,. Khi s, > 0 nghia la E; ciing chiéu véi

E; cdc mbmen nay c6 gia tri duwong,
momen ciaa thiét bi ndi ting lén hon M,,. Khi s, < 0 nghia la E; nguogc
chidu vo6i Ey, ching c6 gi4d tri am, mémen cta thiél bi ndi ting nho hon M.

Khi s, = 0 nghia la E; = 0, momen cta thiél bi néi ting bing M,,. Dang
c4ac dic tinh co biéu dién trén hinh 6-14.

Tu hinh 6-14 ta thdy rdng khi ting s, theo chi®u duong cic dic tinh
co duge dich 1én phia trén ddc tinh ty nhién TN. Momen t6i han & trang thai
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d6ng co ting con & trang thai mAy phét gidin. Khi ting s, theo chiéu am, cac
dic tinh co thay ddi theo chi®u ngugce lai. Nhu vy thay ddi tri s6 va déu

clia s, ta sé didu chinh dwoc téc do dong co phia trén hoic duéi L8 do
{y nhién.

Téc d0 khong tai Iy tudng weu trén mdi ddc tinh dwge x4e dinh theo

bigu thue:
won = wo (1 + So) (6-21)
PSi voi dic tinh co tu nhién E; = 0, s, = 0 téc do khéng tai 1y tudng

won Iring voi téc dd ddng bd w,. Trong cac so A6 ndi tAng dién vi E; ludn
luén nguoc chiéu voi E; nén s, << 0 va:

wont = wo(l — So)-

Momen trén truc ca thiét bi néi ting diénchido dong cochinh DC sinh ra
Vi vay dic tinh co cha déngco DC ciing chinh 14 déc tinh co cta thiét bi ndi ting.
Trong cic so d6 ndi ting dién—co s, c6 Lhe duong hodc Am nén oy €6
thé 16n hon hoic nhd hon tde d6 déng bo. Momen trén truc cGa thiét bi n6i

ting trong truong hop nay la Ldng cia mdmen do ddng co chinh DC va cha
may MC sinh ra nghila la:

M= Mdc + Mmc
Trong ca hai loai néi ting, néu didu chinh « va d6 trugt s sao cho

momen t&i han cta dong co chinh PC khong doi trén moi die tioh diéu chinh,
thi dic tinh co cua thiét bi ndi ting s& c6 dang nhu hinh 6-15.

w w s .
w, £ =00y TH) , 6=00d5 /W)
Galt, 1 Wit

Y A,
) | b) e

Hinh 6-15. Ddc tinh co cua thiét bj néi ting dién (2); dién co (b).

b) Cdc so dd néi tdng van — may dién.

Cac so dd ndi ting ¢ may dién c6 nhugc diém la st dung qua nhidu
cac may dién quay nén kich thuée, trong luong cia toan hé 16n, lam viéc &n
40, gia thanh cao. Vi vay d& gidm bot s6 luogng che may dién, ngudi ta da st
‘dung cac bd bién ddi van tinh thay thé cho cidc may dién bi€n d6i ning lugng
trugt BD trong c4c so d6 hinh 6-12. Nhirng so do nay goi la so db ndi ting
van — may dién. So dd nguyén ly cla chung duge chi ra trén hinh 6-16.
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1rong che su do hiph 6-16a, b sic di¢n dong phu dtra - vao mz_lc}qx réto
~da DO 1A sire dicn dong mot chiéu do MC tao ra. Déng ning luong chi theo
mol chiéu ur roto cia DC dén hé théng bién ddi, nghia la chi diéu tée dwoc
& ving thip hon toe 49 co ban. Trong vung nay qué trinh chuyén bién ’néng.
lrong va momen trén tryc ctia thiét bi noi tdng luong tu nhue da néu doi voi
cac so do hinh 6-12a, D.

.
@CK‘?MC‘ FD

- +

Iy

————

d)
Hinh 6-16. Cac so do ndi tdng van —may dién:
a) ndi ting dién; b) néi tang dién co.

Dong dién chinh lwu I4 & mach rélo chia PC duwrge xac dinh theo bigu thire:
Id ksE‘l — J“me — ksEQ-nmfs - IEmc
Ray Ra

(6-22)
trong doé:

E:;. Eopmr — tri so hieu dung cha stre dién dong pha va stre dién d{)ﬁg
pha ngan mach cia rdto DC; k, — hé s& phy thude vao so do chinh luu; doi
voi so dd cau ba pha k, = 2,34; Ry, — di¢n trd dang tri cha mach roto tinh
d5i ve phia mét chiéu: E . — suc diin ddong cha may mot chidu MC:

E.. = kO, (6-23)

Diéu chinh t6c do Lhiél bi néi ting trong che so dd nay dugce thue hién
bing cach thay d6i dong kich & cla may mét chiéu MC, nghia la thay doi
Emc.Ene cang ting, t6c dd thidt bhi cang gidm. Ho didc tinh co khi thay doi
Ene ¢6 dd ctrng & doan lam viéc hiu nhu khong d6i. Tée do khong tiily
tudng trén moi ddc linh duge x4e dinh theo bida thie:

woll = wWo(l — 54) (6'21)
trong do ,

0o — e do dong bd cla tir trudng quay & stalo; s, — do trugt rng vol
t6c do khong tai ly tudng; s, duye xae dinh Lk (6-22) bang cach cho I =0,
< thay bdi s,, Ey. thay bdi bidu thire (6-23). Cu thé:

D6i voO1 so dd ndi ting dién hinh 6-10a ta co:

ksE2nmfso = k‘Dmcwm
Vay
l(cbmc(de

Sq = — et 6-25a
S 2,34E, 0 - (6408)
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bdi voi so A6 néi ting dién co hinh 6-16b ta ¢6:

ks . E'Jnmfso = li@mcwoll (6'-25[))
Vi Wty = wu(l —8,)
Nén lr (6-25b) ta ¢6:
5o = KD e (6-26)

2-34E2nm[+k®mcwo
Khi Ene =055, =0 thi:
Wolt = Wy
ta ¢ dédc tinh co bin. Pic tinh nay ¢6 mdmen téi han nh? hon mémen f¢ihan
cua dde tinh tw nhién khoing 5—10%. S khac biét 46 la do tdn thit trong qua
trinh chuydén mach gita cde van chinh lun sinh ra.

Dang cac didc tinh co ¢da thidt bi ndi ting dién duyce biéu dién trén hinh
6-17; noi tAng dién co bicu di¢n trén hinh 6-18.

Hinh 6-17. Quan h¢ Eme, Ea = [(w) Hinh 6-18. Quan hé Emc. Ea = (™) (a)
a) va dac linh co b) cda thiél b néi vi dic tinh co (b) cha thiét bi ndi ting
tdng dién van-miy dién. dién co van-mday dién

bé minh hoa difm khong tai ly tudng trén cac hinh nay con vé thém
quan hé gitra suc dién dong cia may dién mot chiéu va sire dién dong chinh
luu v6i tde dd ciaa dong chinh DC.

Khi xidy dgng cdc ddc linh co nay bing phuong phap giai tich, ta st
dung so dé thay thé cho mol phacla ddng co. C6 hai loaiso dd thay thé: sodo
thay thé mot chiéu nghia la quy déi cac dai lugng bén mach xoay chiéu vé
mach mat chiéu (mach chinh [uu) va so d6 thay thé xoay chiéu, nghia la quy
doi cdc dai lugng bén mach mat chidu vé xoay chiéu. 4] day ta dung so do
thay thé xoay chi¢u. Cac hé s quy dot st dung trong so d6 nay Ia:

Hé s6 quy doi dién ap mot chiéu vé mach roto caa PC;

u
u = 2 .
LTI'I]C
trong d6 U, — diédn ap pha roto cla dong co chinh DC. Hé sd quy doi dong
dién mot chiéu vé mach roto ciua DC:
L,

i = -2 6-28
1 1, (G )

(6-27)
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He s6 quy d6i dién trd cia mach mét chiéu vé roto cia PC:

(6-29)

u
pP=—
i

Pién 4p mot chidu sau chinh liru la:

Une = Us = Ene + LiBe + AU (6-30)
trong d6
E;.— strc dién ddng cia mAiy modt chidu MC; I; — dong dién chinh luu (dong
phin ung cha may mot chiéu MC); Ry — dién tré mach phin ung cha may
mot chiéu; AU, — dién 4p trén chdi than cia may modt chidu.

Dién &p roi trén mach chinh luu:

AUcL = Relle , (6-31)
trong 46 ReL — dién trd thuin cta cac van chinh luu cing din dién. né phuy
thudc vao so dé6 chimh luu va dong dién di qua van. Voi so dd ciu 3 pha nhu
hinh 3-16 ludn ludn c¢6 hai van cing din dién.

I. —dong dién trong mo6i pha rolo cta déng co chinh DC.
Phuong trinh c¢in bing dign 4p cla mach rélo DC:
Es =1 [(r; + Reu) + jxes] + wUs = I [(r2 + Re] -+
+ jxs] + u(Enc + IdRu- + AUy (6-32)
Thay '
I'_) = iId; UIdP\lr = —u—]IdRu. =0 I'_)P\u.
i

va '
Er = U(Emc‘l"AUct)
vao (6-32) ta duoc:
E, = Iyr; + ReL +
pRy + jT28) + E; (6-33)
Quy ddi céc thong sb
cua mach rodto vé slato va dit

R, = (rj + R );

Hinh 6-19. So do6 thay thé t pha hinh T

cla fdeng co khéng ddng bé trong so db R’ |
néi ting van-may dien. o= p—— ta co:
R, :
.. . /R R’ , E; |
B =f (3o rim) s 9

Tir (6-34) ta v& dugc so A6 thay thé mot pha cha dong co khong dAdng bd
trong cac so 46 ndi tidng van-may dién nhuw hinh 6-19.
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D¢ thuén tién cho viéc tinh toan tla chuydn so do thay th& hinh T sang so
d6 thay thé hinh T nhu hinh 6-20, v6i hé s& chuyén d6i la:

C, =1+ 2 (6-35)
e

Tir hinh 6-19 v&i gid thist E; luén ludn trang pha v6i 1 ta cocong sudt

dién tir cta dong co chinh DC:

. E’
P, = 3(1'2 Rt g _i) (6-36)
Pt s 3 s
vda mdmen dién tr cia dbng co :
P 3 1+¢’ E;" ~
My = ~ 3 (1’2 R + I ——) (6-37)
W, Wa 2 2 g © 8

PP ST BT = YRS

r/ 2/
L3 Ryt C,E%
Hinh 6-2(;. So do6 thay thé 1 pha hinh I Hinh 6-21. B0 thi vecto di¢n 4p
eda déng co khdong déng bd trong so do cha doéng co khéng dong bo trong
néi ting van-may- di¢n. so do ndi ting van-may di¢n.
Tir hinh 6-20 v&i gia Lhiél bé qua ry ta ¢o:
0 _ v ferpe 1ER L - B 6-38
Ul:IZ CIRB————+jC1(J'1+C|xz) +.CIT (- )
S
bat c? R; 1+tp = Rat — dién trd dﬁng tri ;
Coxs+ cxz) = = -- dién khéang ngan mach nban tao:
. 1] _— _ W 2 2 t .l
Rae + jo_ = Zay tong tro dang tri
Tu (6-38) ta co:
0~ Ci—
L = (6-39)
2 ‘ Zd.t ‘

Twong rng ts ¢4 d6 thi veclo dién ap nhir hinh 6-21.
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To hinh 6-21 ta cb:
‘ B |

s m

Giai phirong trinh (8-10) v c¢hi ldy gia tri duong ia I; ta durgc

-2 ’
l B2, E
\Uizg —€7 Lo = Ral D
l'q: S 5 > (6'4])
Zdt
bl e = C/F; va bién ddi (6-41) la dugc:
U 2
c-x
)= Y | _ nm £ Ry, (6-12)

Zdl L-ngzc?it _ U]S Zdt

I

Tir (6-42) cho [}, = U ta tim duwoe do truot s, ung voi toe do khong LA [y tudng
cua hé 1a:

Doy = T ‘ - ’
U,
Tde dd khong tai ly tudng cla hé la:
won = wo(l — 8,) = mo(i — ok . clE’“) | (6-43)
U;

trong d6 k.—h& sd bié¢n doi sirc dién dong tir stato sang roto (xem chuong 2),
va di b6 qua dién ap roi trén chdi than (AU, = 0).

Nhu vay ang v&i mol tri s6 En. nao ddy t (6-43) ta xdc dinh duoc won.
Dya vao (6-12) ta tim dwgc quan hé I:z = f(s) va dung (6-37) ta tim dwgc quan
hé gita moémen va dd truot cua ddng co ¢hinh DC nghia la v& dugce diac linh
co cua no.

Véi so d6 no6i lang dién thi momen cua thiél bi la M = My, con vai so
dé néi tang dién-co:

M = My, + My = Mge + kOncls. , (6-44) "

6. S0 do néi 1ang van.

Nhuoge ditm chi yéu cha so dd ndi ting van-may dién la vin phdi dung
may dién quay trong bg bidn doi (may mot chiéu MC). Dé khic phuc nhuge
ditm d6 ngiy nay ngudi ta si¥ dung b bién d6i van tinh. Nhitng so &0 ndi
tang niy duoe goi la «so d6 ndi ling van». Loai nay chi xay dung duce
s 4o noi tang dién mi thoi.
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So @5 nguyén lv cia hé néi ting van trinh bay trén hinh 6-22. Trong so

dé. ning lrong truot Uy rolo ddng
co chinh DC, saukli di dugehinh
Iru thanh mot chicu nolai Tuocbhi®n

thanh xony chicue nho bd nohich
luu NL va s@ duoctrd vé ludi nho
bhién ap BA. Sac dién déng phu
dua vao mach rolo cia déns co
khong dong bo PK la SPD cna b
nghich lwu. Tri s6 cua né duoge
. didu chinh bing cach thay ddi gée

o et théng sém ctia cac, van liristo
Hinh 6-22. So d nguyén 1Y cla hé ndi tang van. trong bo nghich luu. r

6-4. S0 PO DUNG HAI PONG CO LIEN KET CO CUNG V@I YHAU

Trong thue té€ nhiéu truong hop ngudi la st dung cac hé Iruyén dong
g6m hai hode nhiéu dong co dé cing kéo chung moét phu téi, cung din 'dong
mot bd phan lam vide cha mady. Nhitng dong co nay duge ndi eing true véi
nhau. Hé truvén dong nay c¢é nhirng dic diémsau: Do tin cdy cao, gitta cac dong
co ¢o tinh chdt du trir cho nhau: thuan tién cho viée bé tri lap ddt miy; momen
‘quan tinh nhdé hon so véi lruyén déng dang 1 dong co c¢éd cdng suit tuong
drong, vi vay cde thoi gian qua d¢ ngidn, ¢6 khd ndng 'ao ra nhiéu dic tinh
diéu chinh phu hop v6&i yéu ciu san xuét. Sy phéi hgp gita hai dong co, mot
lam viéc & trang thai dong co mot Iam vi¢e & trang Lhai hdm, s& tao nén duge
cac dic tinh co khéc nhau, véi do elng cao hon dédc tinh cla lirng ddng co
riéng ré. Pham vi diéu chinh t6c d¢ rong, ddc biél hé¢ c6 thé lam viée dn djnh
& t8¢ do xac lap kha thap; co khd ning gidm nhé dugc cic tdn hao trong cac
qua trinh qua do va xac lap.

Nhirng hé truyén dong dang hai dong co néi cirng tryc vgi nhau duoc
stt dung kha pho bién trong giao thong van lai. luyén kim, cic mav cit
kim loai ¢& lédn v.v... Cic dong co

truyén dong c¢6 thé la mot chiéu, +0 +
xoay chiéu hodc két hop. Ta lan
lugt xac dinh tung loai sau .lay:
/
1. Hai d¢ong co mot chiéu lien s — b T g

két co cirng vé&i nhaun. m NN
+ - g -2

So d&' nguyén ly cta hé dung
hai déng co mot chiéu kich tir doc
lap lien két co cirng voi nhau bity
-dién trén binh 6-23.

Vin d& quan trong nhal khi st dung hé truyén déng nay 13 lam  hé
nio dé¢ dim bao sy phin bd phu tdi hop ly gitta hai déng co. Do udi ciag

Hinh 6-23. So db aguy2n 1y cia h¢ diung hay
dfing co mHl chidu kich L& ddo lap noi clrng
frid Vi nhuv.



truc véi nhau nén hai déng co luén lubn quay cung t‘c‘ic d(f): 'I‘ronﬁgt trr;l?l:lgl
hop dung hai dong co mol chidu kich t& doe 1ap ¢6 cing cong s;:: , oy
chiu tAi nhw nhao ching phai ¢é dic tinh co hoan 'toan nhua.nb:\u. niau
A te do khoug LA ly tirdng va d6 cing cua ddc tinh co ph 3 ang .
S ' A ai phin b3 giira hai ddng co sé
Néu khdag ddm bdo nhitng yéu chu dy thi phu tai phan g ¢
khac nhau. N o o
Hinh 6-21"minh hoa su phdn bd phu tli gitta hai déng co khi ching c6
ddc tinh co khac nbuu.

-3_‘-———-‘—_——‘
J
N EE—

X
2

3) b}
Hinh 6-24. Phan bo phu tdi gitta hai déng co mol chidu kich tir déc lip -
khi ndi cirng truc v6&i nhau.
a) cung w, nhung d¢ cing khéac nhau; b) cid w, 1in d6 ctrng khAc nhau.
Tu binh vé ta thiy khi cing tr s§ tdc 40 khong tai Iy tudng w, thi dong
¢o nac co ddc tinh cirng hon s chiu tai 1on hon. Khi téec dé khong taj ly twdng
. khac nhau thi dong co

¢6 w, 16m hon s& chju tii
nhiéu hon.

Khi dic tinh co
khac nhau con ¢co tha xiy
ra trudng hop mot dong

| €o s& lam viéc & trang

: thai doéng co, con mot

| g, ddng co s& lam vige &

I{ S trang thai may phét (trang

T s —e—— W thai him) nhu hinh 6-25.

Trong thyc té cé
khi hai dong co cing cOng
sudt, cing c4c thong sé
dinh m&c nhung dic tinh
¢V c¢ia ching vin khic
nhau. Nguyén nhin sinh ra sy sai khic d6 14 do klie hd khong khi, dién (rd
cudn ddy phén wng va vat liéu ché lao m’la'_‘chl'mg k'héc ohay.

Hinh 6-25. Phan b6 phu 14 va trang th4i lam viét cua
hai déng co mot chieu kich tir doc Iip néi cimg tryc véi
nhau khi c¢6 die tinh co khac nhay.
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Hai dong co mot chidu kich tie doc lap lién két co ctrng véi nhau, mach
pbin tng c¢6 thé ddu song song hoic ndi tiép véi nhau nhu hinh 6-26.

+ —_—

kg | =

Hinh 6-26. Hai déng co mot chidu kich tir déc lip lin k6t co cung véi nhau,
mach ph&n ung cia chung duoc ddu song ong véi nhau (a) néi tiép (b).

Khi phin trng ctia ching diu song song vo&i nhau, do ddc tinh co cirng
nén s phin bd phu tdi trén chang rit dé khéac nhau. Dé cian bing phu tai la
cO thd mic thém dién tré phu vao mach phin &ng va mach kich tir cda chang
Diéu chinh phdéi hop cac dién trd dy ta s& tao cho ching nhitng dic tinh co
gidng nhau. Nhung c¢in cht ¥ néu gidm tir thong qui nhiéu, dnh hudng cla
phan rng phin tng s& lon. He s& midt 6n dinh khi tai lon.

Khi phiin rng cta ching d4u ndi ti€p voi nhaw, dong phin &ng nhu nhau.
Sttc dién dong cha mdi dong co & mot téc do nao didy duwoc xac dinh theo
biéu thirc:

EBI = qu)]o.) ; EDQ =3 k;g(bg(x)
Néu bd qua dién 4p roi trén dién tré phin tng taco:

U= EDl -+ EDz = w(k{D + k.®,)

“

9
+¥9

a)

Hinh 6-27 So db nguyén ly (a) dic tinh co (b) cla hai déng cr mdt chidu
kfch tr ndi tidp Irén két co crng voi nhau.



Phu tdi s& phan bO trén (rue cua hai dong co theo ty s6:

[DISTRR ST TR ¢

Eo. ko, M,
Nghia 14 thay d6i kich i ta ¢o the diéu chinh duge sy phian LS phuy tai gilra
chung, sao cho M; = M.,

D61 vaoi cae dong co mdt eliéu Lich tir néi tiép, vi dac tinh co cia chiing
mém nén d¢ diam bao dicu k¢ phin b phu tai déu, khi-chtng dugce lién kél
co cirng v6i nhau. So do nouycn ly va dde tinh co ca truyén déng nay biéu
dién trén hinh 6-27. )

Poi khi-dé dam bio sir phan bo phu

0 My My thi dBu gitra hai dong co niay ngnoi ta ndi
: *"ﬁ yr thtm doan day cin bing o diom adénb
| nhu duong nél dat trén hinh 6-27a. Trong
Ym 1""“\ D, truong hop nay cian chia y tdi vin dé dam
Sl N\ bio an loan cho Ihé khi dién tréd mach kich
7, . 3 l&r cia mdt may nao dé d6l nhién tang l1én

/_.7> hofic much kich tor bi dut.
. 2. Hai dongco khong dong bo lien két
4y co cir.g voi nhau Trong niating hé ding
_ hai dong co khong ddng bo li¢n két co cirng
Hinh 6-28. Phin bf phu 147 giira v nhau, phu tai dé duge phan bo déu néu
hai déng co khéng dans Lo lien N 4 . 5 . . 7
do trugt dinh muac cua ching cang nho.

két co cirng vin nhauw.

Hinh 6-28 minh hoa diéu dé.
bai vor cac d6n1g co khdong dong bd réto quin day, ta co th? mie
thém di¢n tro phu vao much ré’o cha modi dong co d& can biang phu Ll

O
o a0 + -
)

P

__j_
—

l/' \_:,//‘
|
. =
i |
= 0)
Hinh 6-20. Hai ding co Lhong dong b lien k&l co cung véi nhau cd mot
wméy lam vige o Ligog Lhai Jdong co, wét mav lam viéc & trang thai h-im

aguge (a) him déng ring (b)-

. ODG}/ "Q‘\mOF s0-may vidu cde mdy ning bdc, ciun true, can tryc. einm lam
viee o toc do thip agudr (o thuong dung ¢ truyén dong hai dons co khong
. v " D
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dong b lién k&t cocieng voi nhau va cho mot may lam vide & trang thai dong co,
may kia lam viéc & trang th4i hiim nguge hoiic him ddng ning. So d6 nguyén 1y
cua chung biéu dién trén hinh 6-29. Cac dac tinh cu bicu dién trén hinh 6-30.
Trén binh 6-30, duong 1
14 dac tinh bién trd cia may lam
viéc O trang thai dong co (D, trén
hinh 6-29); dudng 2 — cla may
1dm vién ¢ trang thai hiim nguoc ;
dudng 4 — clha may lam viée &
trang thai him doéng ning.

Toéng hop 1 véi 2 ta duge

dac tinh co 3;

2y

T8ng hop 1 vé&i 4 ta duoc
dic linh co 5.

Cha y ring trén doan lam
viéc cna cac dace tinh co co dién
tré phu ta xem chang 1a thang.

-W

o

Trong mot sé truong hop
nguoi ta ¢6 (hé dung hé truyvén
dong gom hai dong co lién két
co cirug voi nhau, trong dé 1 may
1a dong co khong dong bo rolo quin diy lim vice & Lrang Lhii déng co, con
‘may kia la dong co mol chiéu kich L doc lap lam viee ¢ trang thai him ddng
ning. So do nguyén li cta hé duge bicu dicn trén hinh 6-51 che ddce tinh co
nhu hinh 6-32.

Trén hinh 6-32:
duong 1 — ddc tinh bién tré cta dang co khong dons ho Dy:
dudng 2 — dac tinh ham ddng nang ciua dong co mol chidu kich to doce lap B,.
duong 3 — dac Linh 16ng hop.

Hinh 6-30. Cac diic linh co riéng r& va tdng hop
cua cac dong co tron  h¢ truyen dong hinh 6-29.

~D E
o7 f |,
1 “‘.\ '\_
\ \ .

. Lf-.‘_-

| S S A
Hinh 6-31. So dd nguyeén ly Hinh 6-52. Che dac tinh co caa hé truy®n
ca hé dur g ddng co khdng dong hinh 0-31.
dong bo lién két cocing voi
dong co moét chidu kich tr

' doc lap.
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6-5. SO DO DUNG DONG CO KHONG DONG BO CO STATO QUAY.

Loai truyén déng nay dung hai dong co khdng dong bo lién két co cirng
v6i nhau trong d6 1 dong co coO stato quay.

Thuéng st dung cho truyén dong clia cdc may bom ly tam, quat gi6,
may nhudm vaiv.v..

So db nguyén ly nhu
hinh 6-33.

Trén hinh 6-33 déng
co khong doéng.bd b; c6
stalo dwgc quay- béi ddng
co nh6é DN.

Cac cudn day stato
cua hai dong co dwoc diu
vao luéi dién xoay chidu,
Cac cudn day roéto cia hai
dong co dugc ddu vao dién
trd phu Ry,

Dién tro phu c6 tac
*dung d& han ché dong dién

Hlnh 6-33. So dd nguyén ly cna truyén dong dung ke
dong co khéng ddong bo c6 stato quay. ~ 6 roto va m&.rong pham vi
diu chinh tdc d9, d6ng thoi

dim béo hé théng 1am viée 6n dinh & tdc do thdp khi phu tai 14 mémen quat gié.

Gid sl rolo cla hai dong co léch nhau mot gée hinh hoc 14 8, (hinh 6-34a),
Thi vecto sirc dién dong thur (,dp cla chung sé léch nhau mot géc vé dién l1a
8 = pby (hinh 6-34b), vOi p —sb doi cuc cha ddng co.

i }E,,
l
W .
= \y Eay
Wy ! &
| W
=g 0
}5—1%.4 b)
Lo )
Hinh 6-34. Vi tri chc cudn diy rbto (a) do thi vectt " Hinh 6-35. Db thi vecto
S.D.D. (b} cha h¢ truyén déng dung dong co khong sirc dién dong cua hé
dong bé c6 stato quav. truyén dong lien kéteo

cang dung déng co
khong ddng b6 c6 stato
quay.

Vi tri cla cic cudn day rolo cta déng D, va P, so voi cuc bic cha tir
treong stato (N) chi ra trén hinh 6-34a. Roto cha cac dong co chuy&n ddng
v6it6c dd nhéd hon téc dd dong bo nén siee dienddng & roto D, 12 E,, dat cuc dai
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sém hon strc dién déng ¢ roto cia Dl(Ezl). Nghiv 1a Egl chaim‘ sau Egg mot goc 8
nhu hinh 6-34b.,
DO thi veclo site dién dong thanh phin va vecto s.d.d i¢ng biéu dién trén
hinh 6-35:
trong do6:
AE; = iy — By (6-45)
Trong hé nay so 48 didng tri cia mach rolo hai dong co duoc bidu dién
trén hinh 6-36.
Dong dién & mach réto: ‘
[y = .g_;i; (6-46)
2
trong d6 Z, — tdng trd pha & rdto clia mdi dong co. Vecto I, cham pha so véi
AE, mdt goc ¢, (hinh 6-35), ¢, dugc xac dinh theo bitu thie:
(2 = arclg T8 (6-47) .
T2
Gid thi&t modun sire dién dong
roto cta hai dong co bing nhau va
bang E, ta cé:

E2mmf5 - E2mmf .se—ie
h = m - 8
L 2(r; + ix,s) (6-45)
Momen cta mdi ddng co sinh ), 65 o dp ding tri ciia mach rolo
ra dugc xde dinh theo biu thiec: hai dong co ¢6 so d0 nguyén ly hinh 6-33.
M = kA[(DIzCOS(pg = ku(b]:gld (6-49)
trong do6 Iyq = lscosga — thanh phin tdc dung cua doéng dién roéto.

Néu bd qua tdn thdt dién 4p trén mach stato ctia cac dong co va gia thiét
ring tir thong clia chung khong dbi thi moémen s& ty lé thuan voithanh phan
tac dung cia dong dién réto & mdi dong co.

Mudn tim thadnh phin tic dung cua I, déi voi moi dong co ta chiéu i,
xudng cac vecto strc dién ddng tuong ng.

Thanh phin tac dung cta I, déi véi déng co D, duoc xac dinh tir bidu
thae (6-48) 1a:

1— cosh + <5 sinf
Ipgr = —Laome T (7-50)
Ve sy |/ rz4@sy :
Vi
Eznms . . s . x A - . .,
P = I, — dong diénrolo khi ddng co lam viéc trén déc tinh tu nhién,
V r; 4 (X25)?
re = COS(P;
V r2 4 (x28)*
nén ta co:
1—cosb 4 i) sing
ra (6-51)

Iowaz = lancOSQ;, 5
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trong (6-0l) I\ncmqn — lhanh phan tac dung cua dong roto khi dong co lam viée

tréen dace tinh ty nhién.
Neu gid thiét tir thong cua déng co co tri $6 nhu khi n6é lam viéc trén
dac linh ty nhién, tir (6-51) ta suy ra momen cla dong co tht hai D,:

1 — cosf — sinf
Sth ¥
AIQ = Iﬂlu ) (6"02)
trong do6:
M, = —?—M'h— — moOmen cla dong co trén dic tinh tu nhién,
S[h S
Sl T
Sth
Sih = LER — d6 truot toi han voi gia thiét r, o= 0.
Iq 7
Phan tich twong tu nhu trén, ta dwoc biéu thirc mémen ctia dong co b;:
1 — cosb — _>_sind
M, = M, ; St (6-53)
Momen tong dua lén truc cia hai dong co la:
Ml = h‘]g—}— M] = Nlm(l —_ COSB) (6-54)

Tur (6-54) ta thdy rang thay
i d6i goc léch 0 sé thay doi duge
" dang cic dic tinh co ctia hé,do do-
' diéu chinh duoc téc do cua hé.
Goc léch 8 dwoe thay doi nhd
dong co nho DN.

Diac linh co dng véi cac
tri s6 8 khac nhau duwoc bidu dién
trén hinh 6-37,

Tw cac biéu thire (6-52) va
- (6-53) ta Lhdy khi 8 = 7, sinf =0,
M/M cosf = —1 moOmen ctia hai dong

th  co bing nhau coén moémen 10ng
trén truc cua hé:

Hinh 6-37. Dic tinh co cla hé lién k&l co cing _
diung déng co khong dong bo c6 slato quay khi M, = 2M,,

thay ddi goc lech O. Khi =0, moémen téng M;=0,
& trang thai nay stc diéen dong
trong ré6lo cha hai ddng co ¢ tri s§ bing nhau nhung ngugc chiéu nhau,

Khi tdc do khéng ddi (s = const) ta thay ddi 8 thi ste dién dong tong
trong much rolo thay doi dan 161 dong dién va momen thay doi.

[Té truyén dong nay cé do tinh diéu chinh t8c do cao. N6 thich hop cho
nhitng co cdu san xudt c6 mémen can ty ¢ véi binh phuong cla toc do (dang
momen qual gié). Voi loai phu tai nay giai diéu téc D = (8 —=-10).

Nang lugng (6n thit trong hé nay cha yéu la ning lugng truot, tuorng
tw nhu & hé diéu t6c dong co khong déng bd biang bién tré mach roto.
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tru dlém e y&u clia hé nay la: c6 khi ning st dyng hiu nhtr*toa\n ho
cbng sudt dat cua dong co, dac biét khi tai la quat gié. Khong sinh ra dong dién
xung khi khai dong (khai' dong &m). Qua trinh khoi dong ¢ thé thuc hién bing
cach l.mg dan géc léch 0 tir tri s6 gan bing khong. Néu bd qua ton thdt trong
co ciu tdi thi dong khoi dong ban diu ch1 bancr dong tir héa I, nghla 13 béng
khodng 30 — 35% dong dinh mike.

6-6. SO DO DUNG HAI DONG CO"M(.)T CHIEU LIEN KET CO ‘HG VOI NHAU
4 |. f = 4 ’ .l - A \f
; Truyén dong lién két co hd la hé gomn hai hodc nhiéu ddéng co lién két
vGi, uhar qua mot ¢hi tiét nao ddy ngoai miy, Trong truyén ddng ‘loai nay
Thidu khi khong yéu Lau hai dong co«phdl quay d&‘)ng bo V(fn nhau mot cac'.'h
tuyét doi.

s . : ﬁ;— — Bol véi mhitng hé lien ket
 TE0 e Fﬁ co ho dung hai'déng co mot chidu
kich tit doc 1ap. D& ddm bio phu
tai phan b6 déuw-giira hai dong co,
ngoai cudn kich tw &c lap-CKd,
trong moéi-dong ¢o con ding thém -

: ckny | hai cudn kich {1 noéi tiép phu CKn.
CKn, Hai cudn nay c6 thong sé hoan
£ laaa) toian phu nhau va duoc ddu theo

M so do hinh 6-38.
a0 Trén hinh 6-38 mdi dong
Hinh 6-38. So ao nrfu)'(:n Iy cra hé (ruyén dong 00706 hdi<udn: kich [ nélA Liep
_dumg hai dong co mot chidu kich tir dgc .lap lién CKny, CKny, er_ng 46 mot cudn céd
két co hé véi nhau. dong dién phin ung eta chinh

k *ddng co d6 thay qua, cudn cén lai
' %6 dong dién phin ng cta ddng co kia chay qua, hai cudn néy duwoc ddu ngugce |
cuc. tinh v¢i nhau dé khi ¢6 dong phin \tng nhw nhau ciia hai d6ng co chay
.qua thi téng hai sic, tr
#16ng nay bing khpng.
- 1Gia st haj dong co
" Dy, Py c6 dac linh co
hoin tean  fring nhau. :
o8 txang thai lam- viéc CkD,
dinh mire, dudi tac dung
cia lir thdng kich tir doc
lap, - hai-don co quay
‘cing t6c 46. Khi d6 do
. phu t4i dugc phén .bo
' dBu nén ¢ie cudn kich . _
tir.ndi tiép k'h('_)_,llfg cO tdc  Hinh 6-39.°So d6 nguyeén Iy ciia hé truyén déng Liét[ k&t 4
‘dung 'gl, Khi hai d0ngco _ co s st dung hai d¢ng co mét chidu kich tir dpe Jap voi
wohiu tai -kh:éc nhau. ddng cdc miy kich 4 phu.

CKB,

-
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phan frrig-clia déng ¢ ning ti sé ting [én, t6c d6 dong co' ndy s& gitm xu6ng

O dong co nhe lai sé xay ra hién tlmng nguoce lai. Trong truong hop nay tong
stre' Lir ddng clia ‘cac cuodn kich tir ndi tiép sé khac J\hong.,O dong co nhe tai®

sttc Lr ddng do6 cung chiéu vo6i sire tir dong clia cuon kich tir doe lap lam cho
tu thong eha dong co nay tiang lén, Léc do giam xunng & dong co ning tai qua
trinh \}l\ ra nguoc lai. Két qua Jm1 “dong. co duge qucu véi tdec do nhu nhauw

houac g

khic Ia dong dién cha: qua cac cudn kich tir CK,, CK, cia eac dong co do h-axii

may phat F; va F, cung cdp. Fy, Fs lai duoc kich tir hoi dong phin @ng cha »
hai dong co. O so dQ nay dong dién qua céc cudn kich r cta dong co mhé han.
nhiéu so voi so d0 hinh 6-38, : : : e
vy S P

gan nhu nhau.
Hé truyén dong loai nay cgn- cé the st duug theo sor do. nguyéen 1y hinh 6-3%
So A6 hinh 6-3% c6 nguyén ly lam viéc twong tu nhuw hinh 6- ?N"nhlrng

’ 'l

- 6-7- SO DO I\HIEU DONG Co NOI TIIEO HE T'RiJc PIEN.

'l
] - ) L] o

Txong thyc té nhiéu hé thong truven dnng c6 nhing bo phan lam. vrﬁn

dit rdt xa nhau nhunq Lu yéu cau quay d‘ong b6 hoic theo mot ty1é nao ‘do -
.v&i nhau, vi du lién dong gitra may,phat dién 0 cie tram voi cac dong. co _dong
'bo ddt & xi nghiép: truyén dong nang ha cac canh clra dap nwoc cé kich thuée
lén v.v... Néu dang truyén déng co 'khi s& rdt phue tap, eong kénh, gia thanh
ca0,do chinh xdc kém. Khi khoing edch dd vuot quitmot gigi han nao do thi

ciac truyén dong co khi khong the thue hién duoc. Trimg hhu‘ng trudng hopp-
d6 ngudi ta st dung nhiéu dong ce ndi voi nhau theo s¢ do6 truc dién.: 5

Nhu ‘vay . truc dién 1&° hé truyén dong gom hai hay nhiéu dong co luon
ludn quay cung t6¢'dd hodc theo mot ty s6 mio dé ma gira chiing khéng c6 -
lién két co-nao. Cac dong co chinh: trong so d6 truc .dién thuong la'dong ca
khong dong ba. Hé tuy dong, thuc chit 1d hé truc dlen hoan hio trong dé sit

,dung cac phan tir khuéch dai, cac mach hoi ti€p va cac may’ dién dac blet

Hé truc dién khéng nhirng ddm; bao cac bd phan lam vige riéng biét nhau

quay (6ng bd véi nhau Llrong lragg thai tinh ma'con ci trong trang Lhal donﬁ

nhu:

-

khdi dong, ham, phu tai dao dng. 5 iy oy
“k "
H¢ truc dién th}rong duoc s dung trong cic truyén dong: mdv in c?--

tric lan, cdu tyuc¢ ¢ cang, ciu ning hang lan, may chal sui, d()ng mo cie e
dip nudc, mot s6 may c¢at kim loai ed lan v.v.. ¥

Hé truc dién dung dong co khong doud bo (Iuoc chia.thapnh 3 lo'u hé ‘co

may cin bing; hé co bign [\10 chung la he c6 miy bién tian khong dong"bo v,

may hal nguon Cung cap.

N

- I
N

Trong ti€t nay . ta s& lin luot xét cac hé dé.
- . v ¥

Yy
- -

1. He truc dién c6 may can béng q)lay thaan tir tr lrﬁ'ng

o = i i ey

»

S do nguyen 1§ cha hé nay bitu didn trén hinh' 6-40.
Trén so do cie dong co chirh BC, DC, quay cac may g‘.m \uat M, \12

v cdc may can bing \ILI_,J. MCB,. Roto Lua hai méy cin biing lién hé vé dléﬁ
vl nhauqua cac v mh frigt, va c6 thé quav thuan }m 1w nguoe i trueong, cﬁa;
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stato h‘iy nhiém vy. Hai déng co chiinh DC,, BC, yéu chu’ quay cung t6c do,

cipg tri s6 phu tal trén truc nén duge chon oung loai, vi {hé cdc may can bing

cing dwge chgn cing, t6ai. O day ta xet truorho hop hdl miy- ¢an bang quay
Uiudn tie treong. , ‘ ™, 4 g

ol } i ," r ) * A K v - :

vk “ % o

S R T e A
e .. QOHI :"_:___[_I__)

< 3 ; 1 " % : g
S MCB, MEB, By, M,
s " . —-———--—.p-- 3 % .ﬂ',. ;
"- t " "y 4 4 ‘ o ke 1 ;
e, [N i g i e :_‘
" Hinh 6-40.-No do nguyén ly hé truc di¢m ¢9 may cdn bihg. " P
; : AL

Khi phan lmh trang thai lctm viée cla cac ma_y dién trong so dol ta gi,

* thigt: cac: MAay dl(“h lwong lrnq cofdie tinh co trang nhau: bé qua’sut ap 1 'én »
day . quan stato: tir thong -cita cac may dién nhuw nhan va ‘quay dong pha ¥oi
nhau ; sirc dten dong trong day quan 1oln cga cac may dlon co trl $0 haﬂlg ng‘w

L} _' . P
3 iR ! V&,
}
N ‘-,-'1 ’
| _ A
| o L 2£:-0
i t *‘
= ) :
1 £ :
) 27
[

: | _ ),
. Hiih G- So d6 thdy thé mach rolo {a¥: vi tri cde cudh dady rotos(b)
d6 thi vecto (¢) ciia heéatryc dién co mdy cin bing quay’thuan
A la truong. 4
\ 4

V&i cae gia thiét frén khi-mémen phu tai ¢ trpe clia DGy, DC, nhu -nhaw’
. nghia 18 M., = M., thi téc d6 clia'chung bjug rihau. Trong trang thai nay roto .
cua cdc may chAn bing chuyén dong déhg pha nhau, cic thanh déan d&v quin
" roto cua ching ¢6 vi tri nhu nhau so voitcuc bic cua tir trudong stato. S¢ do
4 Ehay th% mach réto, vi tri cua cac cunﬁ ddy roto va do thi vecto sire dlen dong -
roto cua cadc miy can hﬁng biéu dién trén hinh 6-4Y.

L

'+ Tar.do thi vecth ba* co: Bl A
5 e e - i : -‘l '. . g ;h b 5 »
: ‘l. 12 :II?—‘"ZI + I:422- o, A h:;: 'U . , N.“ . (b-{)RB)‘
: R ) 7 Pk SR RE : '
" irong A6 Z, = r; 4= jxas — tong tré mot-pha 1’6t0 cfia may cam bing.
TRt f i C ?

¥
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\ghi’a la cd¢ may cAn bing khong sinh mémvn toém hé phu tai r}b céc
dgng co chinh BC,, BC, khac phuc.

T
.

Khi momep phu. tii trén hai truc kidng bing nhau, gid sa Mm:} Men
roto cua may ¢an birg hai s0 vé&i .Lir trudng slata s&€ guay.chim hon roto ¢fia
may can bdng mot mot goc Innh hoc 0, nhu hinh G12a. Yecto SBD, rélo enia

mAy cin bang hai K, vuot tru e vi tri ban dau mol goc légh \c rhon la 6= pBI.-

(trong d6 p la s6 doi ere clia may) hinh b-42b. e . "3
1| £y : 4\- £
. il YA &
.-\'l-N “;‘ S
: t S
Cdo | / S
o | > 'y
e AE,
# ; ]L !
- X :
W, ! A e , B
. - T ; 2 J [ | ¥
] . I &
. . ' " F § y
. | ) : 22 . ]
S E) - I i

, Hfrm 6-42.- Vi tri céde¢ cudn cié\y réto (a) va gian drbav‘éctu SPD réto (b) cla hé (ruc
didn c6 may ¢dn biing quay thuin b (Pudhg kl)ir_\l‘c2>i\'-l,-,.

B 3 il |
Két qua la:
3 3 ‘3. . ¥
: £, 4 B ’ : .
; I, = i’___b‘_zz e () i1
art ¥ )ZJ . y { 3
. :

b Y

Vecto I, vuok trude vecto AE2 mot-goe ¢ (hmh 6-21by:

Momen clia cac may cAn bing sinh ra 1y 1¢ véi lhanh phan tac dung cﬁa;
1‘2 va dugc xac dinh theo biéu thte M _.‘kmblgcosrpg Nhia Hla #hudn hm mymen i
-clia tirng mAy ta phdi tim thanh phén tdc dung cta 1, twoug rng. Céc thanh
phan nay duoc xdc dinh bing céch chiéu vecte Iy lén cac vecto sirc dién dong

DAY Eoz / ‘ . "f

B

Tién hdnh twong ty nhu di lam & so do nox taug may dién la duoc blEEI’
thitc mémen cua cac may can l)q,ng

1L coss F - sing

_ _ ; v Sl o p 2 20
Mcblsﬁ - ‘\Ilﬂ g ,5 - Y - - (G-SQJ "
= N L : ‘_ -.l ....
trong Jo: Q ]
-, -
© L oM ; , ' Ly -'
My = ——% — — momen ciu déng co wén, dic tink tu nhién.
S s :
‘ - th ; b :
23 B .. | g T
Sth s ‘ by - A pi
- ﬁ i . el ] i
A
s : 3 A
Sth = — — ao truot toi hau vGi gid thidt ry, x; ~ 0. . 7o
Xy ‘ ¢ Pf;& |
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ol . -_-l - )
! . 3 . o [
"z T = b
Y o T

1
-

l) W« — » tmug (6-56) trong ng voi may ctm. bﬁmg cO rmq vugl trude, ©

nghia 14 strc dién déng rblo chAm sau (voi tm&ng hop dang-xét la MCB;) Diu
« +» {rng v6i may: cln hing c6 rot—o- chdm sau (MCBy). 1 '

Momen cﬁn bang cua heé la . ‘ ; X
92 : ' S wepw
\l ch = hich— \Irl)x -y \1ln Slnﬁr-ﬁ- h\/ll'h T Sil]ﬂ . (b'DI)
Sth he 1 (Slh €
S .

Tu (6-57) ta 1hav ring mémen can biing phu thuéc vao do truot s va phuy
tai (g6¢ léch 8).

“"Khi hé thcmn khong ‘quay s =1 (6- ')7) tlo lhanh

e My = Mg —.sind (6-58)

"'- i St
- Khi M, =M.q; §=0; Mcgg = 0.

Khi 0 = -T“)* momen ¢an biag dat gia tri cuedai}
R s d ;

o [

$ \; i 1'2M!h

AN 3, ( L )2.

Dang cua cac dudng cong \Iphl,? va Mebmaz phu thuoc Va0 goe léch 8 va
s hleu dlen trén hjnh 6-43.

Miray == M, (6-59).

. A v . i ; | : A
* - Hinlt 6-43, Quan h¢ gitfa cAc mOmen cah-biing ‘vai géc lech & va dg Arugl
" . .s (a), y& mOmen can bing cut dai.véi do trogt s khi 6 =00° (b), céa he
c.o . true dlE*n c6 miy, cAn bing quay thugn Ui mrnng i i
- 4 : . b} M b . \fl ,;_.' J
tl'Jr(-.-ng. N __('__’:-: k Lh] 218
: Min. é‘ My
e o

e Ll | “ . ' |
Md, L ¥ e _‘ ol o
r -- | »
At DL e
// i . . & h
10 . : -
! \
05 [ / 1 ,, EJU L M{lfm ; |,
- /// i / s f :
0,6 ,’ <2 g .
/ bl f T v, . é=
4 7.
0 & ﬂ/ > // : 0,2 f/, !D—— ____________________ ‘
b /r T ’,/’,’7‘*-’;"% _____,.—-—-"‘“""'"" |
02 / AT R !
i, ’.‘ y/__‘ 7 7 I.
7 1/ JI 'ﬁ' :
/ < 30 60 98 1200 /fg 1€0° r |
- 19,9 V. z
[ e e i 5 5 | |
- - / [
‘ o “./r II 3 I =
014 T e £ ll i '
e Fre, =ty
rajﬁ = c '; ~ 2\ . i -«—,—:—-



Goe ‘l(_‘w--}; 8 c6 the xa¢ dinh iy (6-37)1

sinf = Meng ;.iL‘l‘L- : = (6-60); \
M, o 3R ¢ \
St l'

o |

Nhuw vay goc léch 0 hoan toan xac dlnh l\ln biel cac (rl sO moinen can 9
- lrén chce truc va thonn sO ¢ha cac may can bmg :

MOmen trén true cua cac dong co chinh trong-irudng hop dam? xét la:
Mae, = M, + Moy, :

_ Mip =~ Moz = My !
\g,hla la su khéac nhau gitta M., va M, duoc khic phue ,béi momen cha-ciae o
may e¢in bing. , : [

T hinh 6-43a ta thdy rdng hé fam v1éc déng’ bo*fot trong khoang
9 =25 — 35°. , i®

~ *Tir hinh 6- (3b ta thay rang do truot s cs \ng nho thi ’tl‘bm“ cang nhé; qua
trinh diéu hpa phu tai chamg. Vi viy doi voi hé true dlén loai nay la phai chon

cac may cAn bing co t6¢ 46 déng bd cao hon tde dﬁ dinh mire cla cac df)ng
¢o chinh dé co do truot 16m, -

Vi du: téc do dinh muc euda cac dong co clunh 1a 1000 vg/ph néu chon
cac may cin bang c6 n, = 1500 vg/ph thi’ :

L

AR 1500 — 1000 = 0,33 | ; :

1500 . T o

Kln toc do dinh mirc cha cac dong co chmh da 750 vg/ph néu chon cAcC"
arma} cdn bang o o = 1500 vg/ph thi:- g . % U '“-3‘
e 0105(;0750 0,5 ' B bR e

- Nghia la mudn ¢6 dé trtmt cang lon th1 cac mag, can bdng‘ phai' co toe do
ddéng bd cang cao.

Pé khic phuc nhuge
diém d¢ nguoi ta thwong s’

!
w, T\ M dung clc hé truc didn’c6 may
~ \ | canf_bing quay .‘mpugt Ttir:
™ =t’rur(5'ng chia stato, O nhitng hé
b Cu’ :
f . nay mic du 16¢ dé..l1am viée.
Q )~ :
R nhé nhung @o.tr uol ludn luén
3 2
¢ [ ——| Ion hon I, i‘
I i v P
r=1, .
4 e 2. He truc dien co may "
£a) can béng quay ngwegc th'

. Hinh 6-44. Vi tri chc cubn ddy rotd (a) . va gidn @s. ;]rtro'ng L‘\. lu / uung by nhur

vecto sire dién dong (b) cha hé truc dién.cd mav ¢-Arem, khl Mc > Mcl roto
can biing quay nguoc tir truong. cla may can bing hai chim :;_
s sau vi tri_ban ddu mot goc,!hk

: .(hinh B Ma), stte dién dong ctia né "En cham sau vi tri ba“f diu goc 6 = th nhf

hinh 6- 44b ;
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Trong trutrng hdp nay hinh c};i@ﬂ cha veeto I xudng cace vecto Ky, [ o
chiéu pguroe lai voi hé trén

Vi vay biéu thue cua che mdmén can bing cla hé nay c6 theé suy ra lu-
(6-56) biing cach doi diu 4c dai luong twong ing sé& dugc:

1 — cost4 ot sin -
Sth (8’61)

Mchi,g = — M, 5

' Trong ca hai hé tru¢ difn viwra xét viée didu hoa ;3111_1 tai theo nguyén
tic sau: ‘. : '
I\ﬁi truc thit nhit (truc D nhe tai hon thi MCB, s¢ sinh ra mdt momen
hdm c6 tdc dung lam ‘ting tai cla truc I, con MCB, sinh momen, tdc dung cung

chitu voi momen cia PC ..dc khéc -phuc phu tai. K&t qua 1a PCy, BC, quay
cung téc dg, ner vay lldllo' thai lam viée ctia cac may dién trong car hai hé

dEu nhir nhau khi cang cat diéu kién lam viéc. e
Xét vE& mait chuyan van ning lwong gitta hai hé c6 nhing diem khac
nhan. Khi cung gia thi&t Mc, = M, -

- PGi voi hé c6 may can. bang quay thuan ] truong méay, MCB, sinh
modmen duong nén né tiéu thu tr ludi moét-cong suit 1a P,, néu khong ké cac

t6n hao thi. mot phiin P; s& chuy8n thanh co ning la Pge= P;(1 —’s) dua 1én .

truc d& gitp DCo khic phuc phu tai. Phéan con laj la Pis chuyén sang mach roto

clia MCB,. BC, ngom .phAn céng sudt tidu thu tir ludi dﬁfkhac phuc phu tai la

Pi. s, céon s8n ra cdng sut 13 P, =P, (1 — 8) de quay MCB;. Luc nay MCB
lam viéc & trang théu may phat tra c(’)ng sufit tac dung vé luéi. Chitu chuyen
van ning l&rong trong truong hop nay dude bidu dién bing (,ac mifii tén nét
lién trén hinh 6-40. _ - . u,

: 901 voi hé ¢c6 may cén bdng quay nguoc tir trueong \I(,B,*smh ra moémen
C‘ilmﬂg nhq,ng vi quay nguoc ti truong nén no van lam viee' & lrang thai ham
“Cong sudt siph ra t roto cia MCB, 's& chuyén sang roto clia MCB,,- sau dé

“mot phin-cong suit nay dwgc dua lén truc I d& giup DG, khie phue phu tai.

phin con lai tra v& luéi. Chidu -chuyén van pang lwgng duoc! bleu dién hang
cac miii tén nét dat trén hinh 6-40. A

Tu nhirng phan tich trén ta thdy ring cong Suat dléu hoa trong hé cé
“may. can bang quay nguoc tir trudng lén hon rdt.-nhiéuso vai hé ¢6 may can
‘hiing quay thuin ‘tir trudng. Tuy nhién & hé c6 may can béing c}uay nguoc o
tru'ong"vi tan so dong roto 16n nén tén hae’ thép 01mmh réld chia né lon hon
- hé kia,
- Trong l&ung hé truc dién nay mudn diu chinh tdc-do ta (ién hanh diéu
¢hinh t8¢ 40 cac dong co chinh DG, E)Co el ciec may can bing van diu

rhe ci. :
. i ' \

[¢ tryc c6 bién tr& chung. So dO nguyén Iy cua he nayduge trinh
bdy trén Hinh 6-45. -

Txong do cAc dong co chinh bE,, BCZ thuc hlen déng thfn hai chuc nang »
kéo tai va diéu hoa phu tai. Cac dong co niyv 06'rdlo quay thudn chidu hr truong,

ma'ch ro!o cla ching dwoc néi véi bo d)én th’ phu Rf chung
A

A
w1

\



Gxa s& cic dong ¢o c6 ddc tinh; co trung nhau. Khi Mcl = MCz, 8 =

*

dOng dién chay lrong mach roto clia chiung co tri s6 bing nhau. Dong dién chay

vio dién tré chung R; biing t6ng hai donk.dé! Khi cé su chénh léch phu tai giita” )
hai (ruc I va 1], trong mach rblo cha hai ddng co, 'ngoai dong dién lam viéc:
ehiy vao'dién tré chung; con c6 dong dién diéu hoa chdy thing tir roto ddng’
co nay sang rbto déng co kia. MOmen ctia mdi dong co bang tano momen Lu‘h,

vige vid mémen diéu hoa.

.*
A

Hinh 6-45. So d3 nguyde 1y ciia hé truc dién cé bidn tré chung.

.Béing phuong ph’f;p phén tieh twong tw nhuw cdc hé trén ta s 'duc_ir'c biéu

‘_'thL'rc moémen ¢dia tic dong co.DCy, BC,; khi Me, > M, nhu sau:

s .7 . S
. I — cosb — 5 sin® 14-cosb 4 Tsmﬂ ]
. I\‘I(TCI‘ =~ M‘[h th + . th
i ' 8 . Sy ,
Sth S _S_.. _'ﬂ.
2 : S
th
: 3 CLIN . Se. . :
1 — cosb.+ —S——-sme I + cosBb — —— sind
: Sth ’ [
. - th .
s’ }
S X Sht, S th
Sth » .« § ’ R + s
Sth

Trong cac biéu thac trén

=

’\Lh, Siy — mdmen to1 han va do lru01 téi han cua duno ¢o trén déc Jmh

tu nhién véi ry, x, & 0.

ry + 2Rr

.r2

{
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el don

W (" e h
i ro™ X v - i £ < 1 A : L
L ede bicu thieslrén ta thay rang, kh Me, =Mg, 0=0 la o SR
e ¢ ' w2M s pE, #t '
N Mde, = Mdc, = .____‘_.‘ T G
-‘."ih (6-65)
___|+ T
-~ . S‘ .
th L

Khi phu Yai-(g6c 16ch 6) dab dong 1

o

rong mol gidi han xac dinh thi momen
co nidy s lén'hon momenicla dong co kia. Vi dy voi Me, > Me, thi:

5 e ’
: “ . Mae, > Mag,
1 f n‘
! ¢
}‘P ’45"[/
, # ’
7/ '
T | Tk
" # r‘ .
§ --f}i'] . _ ‘ 4 _l Koy
W P 20 : y; i .
A S , L of ) :
06 50 s Br
- F ;' |
5 y - ,/I/” |
. a -8 : "ii- o 7 | )
ﬁ_ # /1.__:- , // lw
f - .-é l/,l, I )
04 4 S -4 et I
o s i
1/ ‘e # 3
2 20 /, 7 7/ i
) 70 SNe & 7 F I
4 e = - / 4
A / '
- . s
0 \\15,0 3 ’l oL —i—t E ’:;"
- . PR 4 / ' “% &
N e % 20, 190 K80 :
N ,OO‘ ol P ’ M ‘
b : r" g > . 4 : % // /VfA
- ; r J-‘__’M!;(n 4
A ‘; " My
; Hinh 6-46. Quan Jhe gita momen cla,che dfng ca chinh voi o
8 ’ g
+ 4. goe lech 8 khi — =1 1ng voi tri s6 By khac nhau cda hé
. Mg = Sth " 3y ‘
o T i true dién 6 bién t1d chung.
- . \ - | . F -
“Momen can bing cia hé khi Me, > M, 1a: ! i “
Ay . : th i _
", e Sth g .
: th
i /\ch = x\'ldc,_, A i\r'fdcl . ]I\'Im“'—‘"_‘“——‘— sinf 5 (6-66) .
B et - N % '
A L 5 e — -
o Y 5 7 N L e
- \'-r ey th
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Khig = 0 v b 12\00 \Lh = 0: Mde, = \ldk, ; llumw hop, 6_;,: I&B‘*la’co.

. M, jird WL IR TN
Mae, = Mae, = —li“—’ V48 e e u?)
! } . S Stn E

"
-

slh S L g )
Cac déng co Iam viéc trén ddc llnh tu nhlep o ché do doﬂg co, "

Te nhing phan tich trén ta thiy ring momen cua cac dong cot chmhf

"&

bL,, BC; treng hé nay phu thuou vio goc [éch 8 va dién tro chung R, . .‘5

‘e s
Quan hé¢ gitta cidc mdmen nay véi géc }ebh‘e khi A I:un(I v6i cae
i th

tri s6 khac nhau ciia Ry du'gc bidn dién trén hinh B2 llong a6 “gac du-ong
nét lién la cua ddng co ther hai DC,, cac dudng nét dit 14 chaa DGy

Tir ¢ac-dudng cong hinh 6-25 ta thiy rang khi R; co tri s6 16n, momen
clia dong co b roto vuot trude (DCy) tré thanh am, dong co-lam viéc & ché
do him. Trong {ruong hup nay. he chi ¢6 thé quay dong bo khi trén ‘trlll Oﬁﬂ
déng co nay ¢6 mol momen bén ngoai ta¢ dung. T '

Khi dlu trd Lllund ¢6 gia tri"sO nho, BCy, BC2 s& lam vige Kej trAng théi
c“lond co va chung.chi ¢6 thL .quay dong.bo khi phu tai trén, truc nhu nhau hoﬂ{:
gin nhu nhau.. Vi vay hé nay chi dwoc st durig cho nhirng trmen dong 1"55
phu tai.dao dﬁng nho. Mdmen cin bdDO‘ cua h¢ phu thude vao 'dién ap JFQH
vanh truot & ryto cia cic dong co. : : W

gt

Vi vay. dé ddm Bia moémen cﬁn bing c¢6 tn sb . du lorn ta phal ting dlgn
“tr& chung sao £ho d9 truot ctia ‘dong co dat khodng 25—30%, ¢iéu do giy mén

tén hao lorn trén di¢n, tré.chung. Khi dién tré chung nhd (do tn‘uottnllojhake
lam viée khong on dlnh va_hdt tinh chit déng bo. -

0"
T |
L '

: '- -

4 He thdng trye dxeﬂ c() may ‘bién dbdi thn 86 khOng dong bo \'ﬁ méj’

"Ly

hai ngubn cung cdp. ‘4 /
. - “- ] 3

So do nguyén 1y cua‘é th'c‘ing nay nhuw hiﬁh 6-47a hoac 6-47b.:
Dch‘ diém chung cta 2'so d6 6- 47a va 6-47b 1A dong co hai nguén cung

cip DC, (0 so d6 6-17a) hode BC,, BC,, (so d8' 6:17b) quay cung t0c do vﬂl
may bién tin khong dong Hho BT, ;

-'-"-

Sir khac nhaun gitta so d6 6-47a va 6-67b la: - ,, ‘,

_ So dé 6-47a nhém mAy bién tin gdm DE) va BT ndi cirng tnﬁ: viri m,‘ly
phu tai-Ms con dong co_hai ngudn cung cip BC; truyén ddng may sin xudt Mz.\i

— S dd 6-47b nhom may bién tin gom may bién tan BT va do'.ng w
truyen dong BT duoc dit riéng, con dong co hai ngudn eung cip Dy truyén;
dorg may san xuat M,, dong co hai nguon cung cap PC, tmven, dong» méy gﬁnﬁ

xuﬁt Mz .:'_l\'\ﬂ
; - Ca hai mach hinh 6-47a va 6-47b déu cb lién hc vé dién vgi nhau b maﬂh“
roto dé dAm bio caé may qudy ddng bo. . -." - .f-_‘-.

{"hzeu sOt clia hé thung.tluc di¢n ¢o bién tro chunﬂ 1a he lhr’mgjehl céa‘r
kha ndng quay dong bo khi quay thuin chiéu tir tl uong, «¢ga trowgs he thong .
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truc dién c6 may bién ddéi tan so khoug d(‘mu‘ bd va may hEli ngudn cung cip
cung giong nhuw hé thong truc dicn co may “ean thn , cO 1 st dung may quay
nﬂum Lo truong. :

Péi véi mach hinh 6- 11:1 may bdl’} }{LllkM[ duoe quay boéi dongicou CO““ "
tac BC; noi cieng truc vor may bién d&i 1an: sd khong dong bé BT nen ching
quay cung ‘16c d0, con may san xoat M, dugce qua} b&i dong co hai npuén cung
cap DLy dong ctDC, quay ddng bd vai may bién ddi tan so BT va dong co B,

A

-

. ¥
4
a)
b)
Hinh 6-47. Hé s8 ttuc dién co mAy bién tin vi may 2 ngudn cung cap (a).
H¢ théng truc di¢n c¢é may bién tan va may hai, ngudn cung cidp (b).

«« I'dc 40 quay ctia hé théng duoc xdc. dinh bm ddc tinh co cua déng co

PC;, nén BC, dtroc g01 ld « ddng co d;m diu ». " 4

Khl trén truc cua may sin xudt M; (lluc I) c6 modémen can tinh la \I

‘thi rbto cha dbng co DC, s& cham sau ré&to cua nmy bleﬁ ddi tan s§ BT mo\

860"k 6. t y ?

3 'Néu dong co PC; va may bién ddi tan 1'56’ BT ¢6 ciac tham s& hoan toan
*. nhut nhau ta s co= ' ‘ &

{1 — cosBz) + —i: <;m9r> .
| e A/ S i ‘. r T
i M, =Mu = : %" (6-68
Tir bie “there (6-68) néu bé qua thanh phan (1 — cosBy) ta sé c6:
s 5 , M,
g1 .9__' 2 - St | 6.69
| B T R M 3R K e
| T | ‘
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T

I'rong Lrudng hop nay mol cach “gan ding c6 thé xac dinh- mémen ha
cia andy bién ddi tin s6 theo, biéu thue: . - 0
My M S0l J /(6- ,o) _
2$th i‘

Ta (6-70) ta thay tri.so 'blen do6 etta ‘M, bing m sO bién dé cta M

Momen phu tai trén truc cha déng co PC,-duge xacgh_nh_bﬁng_ long'
mnomen can tinh trén may sdn xuft M, IQ'MC1 va mémen cua may -bién’ dﬁu

‘ tin s6 véi diu am — Mpy, tir¢ la. bing tbng momen clia hai truc. g% % '~ "
i My = M, M, i o 6-71.j

Vi viy momen va cdng sudt cla dong co DC; bing mﬁmen va cong snf
cha+hé thdng phu tai. i
Trong mach hinh 6-47b «déng co din diu» DT chi truyén dong mol '
. minh may bién ddi thn s6 BT, con cAc may phu tii dwge truydn dong béi cc’
dong co PC,, DC,, cac dong co nay quay déng bd v6i may bién @i tan’ 56"
va déng co BT. L
Goe 6,, 1a goo-léch yé vi-tri (hinh hoc) gitra roto_cha DC, v bC; duoe

xac dinh: = W
| B2 = 6, — 0,; ; (6-72‘5’

2 dﬁy B va 8, la rréc léch vé vi tri (hinh th) gli?a roto. eua PC; va I—)G’,.

vai roto cha may bién d& tin sd. "3 W,

Tir cac -bidu thire trén ta thidy goc léch ve vi tri cac may san xuft &
mach hinh 6-47b nhd hon so véi hinh 6-47a v6i €ac tri s6 phu- tii nhu nh;u

Khi M =1 0 mach hinh 6-47b, 6;; = 0 con & mach hinh 6-47a, 6, khac
khdng va duoc xac dmh b&i bitu thic 6-69° P6 1a diEm wu viét co bin caa.

mach hinh 6-47b so v&i mach hinh 6-47a. Nhung & mach, hinh 6- 47b phdi sir
dung 2 dono co hal ngudn cung clp nén phai ting cong suft cha may bién

déi tin s6.
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CHUQONG VI

. ON PINH TOC PO LAM VIEC CUA TRUYEN BQNG DIDN:

A
' » ;

=] '-h'- P

; 7-1 KHAI NIEM CHUNG }ré
e _«Bat nhléu-ma_'y sdn xudt 60 yéu.cau &n dinh tdc do lam viéc. Yéu ciu
dcrﬂa cin thiét d8 nAng cao’, chit lrong sin pham duoc gia cbng trén may,
pang cad chit lwong k§ thuit cha mot; quy - trinh cong nghé ma may sdn xufit
thim gia hodcang cao ning sud cia may! Vidu do on dinh toc d¢ cua
tru)fen dong dn dao trén may dién quyét dinh do bong clia .bé mat gia cong
do-ﬁ‘n dinh 160 do clia cac truc mdy xeo gidy quyét dinh 46 déu day n16ng cua
Lo gidy ;- d6 On dinh’ tdc dd cua truvén ddng nang giu may xug quyét dinh

¢ ndng suét clia méy V.V..

Mit khae, nhu d3 néu lrong chwrang 3, d6 6n Gmh téc dd cOn anh hudng
quan trong'dén g:al diéu chinh t8c d6 va kha ning qua (di cha lruyém déng.
D6 dn dinh t6c dd cang cao thi gidi dién chinh cang ¢6é kha ning md. réng Vi
mémen quai 1di cang lon.

: ﬁf‘l‘ nl'hrng ly do néu trén, truyc¢n déng dién hién dai lhuong yéu cau dé
on dinh téc do6 cao, Nhung, nhir d&@ phén tich trong chwong 2, dic tinh tu.
nhién cha cac loai dong co thuong giip déu cé do elng khong dil 16, di; biet
14 khi diéu chink téc do duéi co ban, 4o cing gidm xudng hodc (0¢ 4o khong

wtai ly lu'omg gidm xuéng lam.cho sai s6 téc do téing dén mire khong chip nhan
pduroe. Boi viy mot trong nhing véu ciu quan trong khi thiét k& hé thdng la
tim«nhirng phwong phap n divh hoa L6c do.

“‘\.-

e ‘On dinh hoéa la mét khai niém mng O day la khao sat lac dong 6n dinh.
liva clia truyén dong dién khi tdi-clia w6 bién ddi. Vi sai sG tinh cta tdc
.6, hodc dé chinh xac duy tri t8c do @it ,phu thudc do clrng elia diic tinh co,
nen bién phap cid yéu dung dé on dinh hoa tdc do la lam ting do cling dic
tinh.co. Mugn vay 1h6ng s6 didu_chinh phii thay doi ty dopg theo gla Ln phu
la.r sao c'h%u kha. ning bu tru lugng sul.idc do tai'gay ra.

¥&i muc dich dé ngudi ta sfr dudg cac mach hoi Uép A& thi&l 1ap. che hié
lruy®n dong tw dong vong kin. So dd edu lric téng quit cha nod dwoe vé trén
thinh 7-1. B digu chinh Pch 1 (8 hop cliacdc phin tir trong hé co clike ning
bién d0i thong s6 didu chinh xgc. vi du may phat trong hé .F-b, po bién tin
l| ong hé BT — P Théng & :héu chinh Xary Ia dai wong gdy hién dang fluwong
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dic tinh cua dong co, ching han Ey, trong cac hé BD-B dién tré phu ﬂ,‘(l‘é
hé diéu chinh xung- dién Lro phan tng dong co. g
Tir so dd hinh 7-1 td thiy lhnngr%() diéu chinh duoe tha3 doi chmlr l&

“nho luwong hoi 1iép xy Ldy v phia ddw ra cha heé lh(\ng Mot hé thong‘lruyeq,

dong tw dong ¢o thé ¢6 nhién, m(uh héi “ticp, tmug 6; it nbhat phai o6 mﬁ’@
mach noéi tg diu-ra dén dau 'vao cua he '

‘,_ .| d-"i'f 1
[ ..;‘
chl‘/‘ » . Fg
= I ."." ,A.‘;_'i
= g
J0 i
: 9 ',-.‘.FI ?*
Hmh /-1 50 do can lrm cua hé truyén dong tu dtm{_ ‘ DR

DL khao sat quv luat lnen thien oda tdc do, trurde heh ta xeél qun([ual

bhicn dm cua thong sh diéu chmh Xaci : : rr'e"‘"
= - q 'E‘.v‘ht
: ’ L Foe
7-2. NGUYEN LY PIEU KHIEN T BO;iG TRONG CAC HE BR-D.Y, ¢ "I;‘
\ f .“ & .I 2%

Cac hé bién dm — dong co (BD-D) ta.( dong theo ngu_', en lac tha) ol
thong so nnuon chia dong co, vi du thay doi dién ap: drén phiin ung zha: ﬂt‘}ﬂg
co mot chlvu hr)aelhav doi tan-‘sﬁ -rgua.
dong co xoay chiéu. Khi do6; téc 4o lam
vice cha dong co duge diéu chinh' nha
Julytlt)x1f:c d6 khong taily twong @, COM
do cirng dic tmh co duge gm khonﬂx}
So d6 nguyén l\ tong quat cta cag hé 1%1
duge trinh bay trén hinh 7-2a, con'cic«dde
{inh co+ 1a nhirng duwdng nét *tﬂ'. tren
hinh 7-2b. Gia su ca¢ ddc tinh cla -hé cé -
do cung fa B va Wi difu chinh sau'dén
ific d0 '@ min, sai so tlnh varot qua gid tri

q
cho phcp ; _ ~ ’
X . | = Wl
Lt Wamin — o &
g 5 ‘_nm (’ijln>scp ) ; - l\
Womin { g

Khi do, ta phai [im bién phap- ,1

s dinh hoa téc do, nghiz la phai diéu khif
“"Eg sao cho khi tai tang, E, tdng*theo dﬁ
bu Jugng.sut toc. Néu khi khong tai S.B: .

Hinh 7-27 S0 dé nguyén Iy (a) va
cac dic tinb co ciia hé BD-D (b). chia bod bién doi la, Eg, tuong “rng "\rqi
16c dé dpng co 13 womin, & + tai h:mg;

My S.D.D. cia bd bién dox phaitang lén L.,l ‘Nho d6, diem lanfnec cua 'h&
khong phai la 1’ ma 14 diém 1 tuong.ang-voi tdc dd wmiy. Mre A6 bién (’101 cuaﬁ

Fy, phai di bdo dam cho o \ g

?.

# ¥ e

Womin — “nun ‘ c - i EERS
3 ; i Scp 1 n?' ;
®Womin
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N6i diem w,mip voi diem 1 ta duOc di¢ tinh mMong mudn (dudng nét -
“dam trén, hinh 7-3b). Phuong llinh CU"l duwong Jnay 1a
Y-8 W= W, *'M (7-2)
® ' Bun
;“lmnn 46 B = ciing mong muon. No duoc \ac dinh theo :ai s) cho phép

nHd: biéu thire (,l 6)+

. % D(I—s \
. » .
! B]\_l - _HS-_ l'{% 52 1 (
ho:fu'f i ) (7-3)
, X [DE1-Lrs, , Bk
" : Bn‘l = ‘ [[ (1__8_)2 + 1] \
e A - Wy dmn S.tp -

'Giko didm cia die tinh mong muodn véi ho dic tinh co . cla hé hd cho
la biét nhirhg gia @ E, cfun thiél ng voiocac gia tri phu tii cla truyén
dong. D> c6 duoc nhitng gia tei B, do ta ¢6 thé dicu khién hé thdng theo ba
ph umw phap : i dg -

% 1. Pién luén E, theo dc‘)ng phan irng Pe thue hlBl] I mong 11h lp didu lxhlen
|in 8 lhu) dong phin rng caa dong co, fa lim quan hé E, = f(Ie). Ta tla bict tée dod
LLJJ. dong-ca teong hé.BD duoc xac dinh theo phwong (rinh dac tink (cia hé hé):

TR : L "M N

COE . 5. vid (74
‘_’. F ]\¢(]m B l_

Fai giac ditm elia dic tinh nay véi déc tinh mong mudn tce dd va mo-

men trén hai dic tirh déa bing nhau. Can bing hai phu'ornrf trinh (7-2) va

(7-1) ta duge: Y :
' i a2 Ey ' M. S M 4
e k@an B " Bm
e " e . 5 1 '
* hodce X S Iy, = li¢.|m-~[m._, +(? - E_) M (7-5)
" Thay k(de te—= Ey,--gia tri dat cia S.D.P. h#é bién 'd6i Ung vOi kbi khong tai
& &b I¥ tuéngs
2 I l"‘bdmlu' ’
; (Pam)? (1— e et QY LY
: im [3 Bm ) 2 d f ¢ y
‘{a dlrm  ; : _ 5
o By Bood kiles L . (TD)
v "'. Nhu vay, dé c6 dac tinh co mong
_'_r'nuc‘;n. ta can diéu . chinh gid, trj Ey theo . .

ham ting luxé’nﬂinh voi dong dién’ phin = & j l <
_irag. Quan he nay- duoc biéu dién lrén ,
| - I'.’ [ "-3' a. 4_hl"2 L1 = .( Y VT
“hinh 7-3 lmn;, nhung du(mg lhanrf (rig v N, e Q.Udn. y 'E.’ ealas
. . Yoi cde gid tri kK Khde nhau.

cac gld tri k;, khac A Hé s gée cia - '

chung duoc?m, dmhx_iht‘o (7-6), nghia la phu thude vao thong s3 cha hé ho
,(3) vt 0 elrng cua dic tinh mong mudn génﬂ : \
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Dé thuc hién nguyén ly afdu khién nay ta sir- dung mach h&l llép
diurong theo dong dién phin gng, ngﬂa la 1dy mot Lin higu 1ty l«g"\‘md,
dira v ddu vao ctaa bo blén doi, va

e - cho tac dung ciing :ﬁngu véi tin htgl
dat. Thong thudng, tin hiéu hoi tiép
2o | dugc ldy(inén mot dien trd do Ry,
oo F— JF l)U‘l troug much phin Gng So dd
> Aguyén ly ciia h¢ lic uay’ ¢6 dang
nhu trén ‘hinh 741 T R
N . Néu bo bién dadi la t;lri Rid
4 P luy en tinh ¢6_hé sd l\h_uech b,;hén
Ud‘é)“ 4 ap la Ly, thizf's ‘ . : -
e ! Eje k,,«l{q + kdlu) s 8)3!
Hink 7-5.'So’dd ngliyen 1y cha he BD-D 018 do: = iRap = U "““" ~ heis
Lr,dong vong kin dung hdi'tiép duwong < $0 hoi “?P dong - : g
« " dong. “Mgg — dién &p dil, tup‘n% {rng
/ ‘ v@i cap toe (lo da che., LR
So séanh (7-8) v&i (7-7) lu Lhav £ o <
,"‘:1.--. = ky E.Tdat: k', = kpky : o : (?-9);'

-

.2, Diéu khidn E; theo dién ap phan wng. 3
SPD cta bé bién doi, dién ap trén. phan ng.va dong dign phan unq cua ,
doéng co trong hé BD- D c¢b lién (quan  vol nlmu theo phuong tm L cn bang- -

dién ap: | ‘ ‘ |

fub = U + “'1,]11. Fy ';' : L

Néu thay R, = R — R (xem so d6 hinh {-1) la duoc: 3 G %3
E,— U B, = Uy | e i g

v = L — {h = ) , - -0 A } (_7'10) !

R T I—)fu’ _1_ ' 1 (I(q"lrn)l ""- $. f= i)

1.3 Bln g i
lrong do B = (k®yn ) /R - do cting ddc tinh coscua he BB-D ki lf”)ng cod }151 g
tlep (hé ho); B = (k®ym)?¥/BRe — dO cirng dic tinh co ty nhién efia dong co glia

Thay (7-10) vie (7- 7) ta cé: . '_,- N
E, = Evs + — d . Eb—"LJ ' t RS . '---;‘i
' (E®ap)* ! 1 1 y "o
.l : e
o e g e
Thay k. Ling bidu thée (7-6) va dat s : Ja e
I l N A %<
B P - N x
1 i 1 7 l) e > (/ 11)
% "__ - : ' L § ‘
B B!n : : .1-‘\1
la duge: : R :
: N, e X !
By me o (U i , -lhx?wlzr ]
W S G -'f‘-;'. "
7 . L e
L". ; i i 'G) o J = .l “.P-T’_



trong do

' 1 Bm(ﬂln - B)
E. =FEp,. —— = Eb,. (7-13)

bo = = T T T BB — Bun)
L= b Bun(Ba —B) (7-14)

2 1=b  B(Bw — Pra)

Nhu vay, d& c6 dic tinh co mong muén ta phai diéu khién gia tri S.D.P
ctia by bién d6i theo ham bic nhét clia dién ap phin ng dong co. Biéu thic
(7-14) dwge minh hoa bang hinh 7-6.

D2 thuyc hién quy luat diéu khién trén day, ta dung mach hoi tiép am
theo dién ap phin tng voi so d6 nguyén 1y téng quat hinh 7-6. Tin hiéu héi
tiép ty 1& voi U, duoc ldy nhd chiét ap R, va cho tac dung nguoc chiéu voi
tin hiéu dat. T so do6 nav ta c6 thd viét:

Ey = ky(Uag — k,U) (7-15)
trong d6, k, = ry/(ry + ry) = Uy,/U — hé s6 hoi tiép ap,

So sanh (7-17) voi (7-14) ta céb:

E’ = kb .L.da[; k: = kbka (7-16)

%
, i
£,
0.2 :
Va t P
N ‘ Z
e | o F— B2
20 ICZ:O — /}‘
21
A=00 Vgt —
az ¢+ o +U,
rang thar| lrang /b er v U gz ha
dong co | fiom 75 9
I -y — -
Hinh 7-5. Quan he b = 1) irng ven Hinh 7-6. So db nguyén ly cta hé Bb-b
cac gia tri k, khiac nhau. tw dong vong kin ding hdi tidp am &p.

3. Ditu khién E, theo téc 490 dong co.

bé tao ddc tinh mong mudn ta ciing cé thé diéu khién E, theo ham cia
téc do dong co. Thuc vay, tir biéu thire 7-7, néu thay I, bing:
Eb - k(bdm(n)

Ie =
R

ta duoce:
E, = Ebo kdk(bdm

I—kyR RO—kJR)
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Thav gii tri ctia ky theo (7-6) va dat (k®,)%R = B ta cé
b

9
’ £ 402 EbZP—m-Eb(,-(B—m-—l)dem.w
\ B B
hofc
”(f/-" o E, = El';o — k’t o (7-17)
Ay, trong d6:
K Bm
X R : 7_
»t? Eho = Eyo: (7-18)
g W, w ;
Hinh 7-7. Quan h¢ Ep = (@) iing voéi cie k; = (-[_3_ T )kq)’“ﬂ (7-19)

gid tri k¢ khac nhau.

Nhu vay, $.D.D clia bé bién ddi can dwoe dicu khién theo ham béc nhit
suy gidm cta t8c do. Quan hé E, = () theo (7-17) duoc biéu dién trén hinh 7-7

Ung voi nhirng gia tri ki khac nbau.

oy

Hinh 7-8. So dd nguyén ly cGa hé BD-b
tw déng vong kin dang hoi tiép Am tée db.

Pé thuc hién phwong phap diéu khién nay, ngudi la dung mach hoi Liép &m
téc do. Tin hiéu hoi tiép Uy ty 1€ véi toc do dong co duoc ldy Lir bo cdm bién,
vi du tu may phat téc va cho tdc dung nguoc chiéu tin hiéu ddt (hinh 7-8). Tt
so d6 nay ta co6 thé viét:

Ey = ky(Uay — ki) (7-20)
trong dé, ky = U /o — hé s& hoi ti€p toc do.

So sanh (7-20) voi (7-17) ta thiy:

EHD == kpUanr; k; = Kpk, (7-21)
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7-3. PAC TINBs CO CUA HE BD—D TV DONG VONG KIN

D& 6n dinh héa téc a6 cla dong co trong hé BD-D ngudi ta ¢6 thé dung
hoi tiép am theo téc dd ddéng co, hoi tiép dm theo dién 4p phin &ng dong co,
hoi tiép duong theo dong phin (ng hoic hoi tiép hdn hgp theo ap va dong.
Sau dav ta phan tich dang dac tinh co cua hé khi dung nhirng mach hoi tiép
ké trén.

1. H¢ co6 hoi tiép duwong dong. Tttt so do nguyén ly hinh 7-1 ta viét duoc
hé phwong trinh:

Udk = Udal + kd[u’

Ep = kp Ui
E =2 —-E,—IR (7-22)
Ca
lu = CdM;
trong do6, Uy, — dién ap trén diau vao cia bo bidn doi; C4 = L hé sé

dm

khuéch dai ctiia dong co.

Gidi hé phwong trinh trén theo , ta duoc phuong trinh diic tinh co:

W = CdkbUd;l! — C?} (R — kbkd) M (7-233)
hoac
" KpUdae [ 1 keka (7-23b)
k(de (kodm)
trong dé 8 = — — do cung dic tinh co cla hé ho.
Ca
Nhu vay, dac tinh co cua hé la duon W
7 1Y : . - g ,1;/) ,(?//2
thing dang o = wg.q — — M, trong dé6 toc do
0 4 9%
khong tai 1y tudng la )5
‘ , £y=0
G, = Ky Cq Udat (7'24) 4
va dd cung
] M
B 1 - B(kd)dm)2 ('7 r)5)
d = — ) T«
ci (R - kpka) (k®gm)” — kipkyf Hinh 7-9. Dic tinb co cta hé BD-D

khi ding hoi tiép duong dong.
Hai biéu thie trén cho thiy ring, hé
s& hoi tiép duong dong khong anh hudng dén téc do khong tai ly twdng,
ma ¢é anh hudéng manh mé dén do cung didc tinh cu. Né&u cho kg = 0 thi
Ba = B; cho kg = R/ky thi By = oo, va né€u cho kq > R/k, thi B3> 0. Dang cac
ddc tinh co duogc biéu dién (rén hinh 7-9 (tng voi nhitng gi4 tri ky khac nhau.

Mudn hé théng théa min diéu kién 6n dinh hoéa tdc dd. cac thong so
phai chon sao cho:

Bea > B (7-26)
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Thayv B, = B &y ta (7-125) la duoe:

kbkd > R — 21 h (7—273)
Ca Bm
hoac
by > (L _ ;) (7-27b)
l'{d Cu B Bm

Khi da chon trude gia tri cta hé so hoi ti€p kg, néu bo bién ddi c¢é hé
sG khuéeh dai khong dat véu ciu trén, ta phai sit dung thém bd khuéch dai
trung gian. B

2. He c6 hdi tiép am ap. T'r so d6 nguyén ly hinh 7-6 ta co:

Uar = Udat — k,U
U = Eb — [u' Rh

Eb —t kb[‘Tdk: (7'28)
E :w.CJCE],—IuR
[e =CiM

Giai hé phuong trinh trén theo » ta co:

5
_— C (R "I" Ru kakb)
o = cakpldn - 7d M (7-29)
1+ kyky 1 + k.ky,
Nhu vay, dac tinh co cta hé c6 hoi ti€p &m 4p cling la duong thing. Tdc
do khong tai Iy tudng cia noéd

(W, == Cdkb—[’“«“ (7-30)

1 + kaky
khéng nhirng phu thude dién ap dit, ma con phu thude hé sé hoi tiép: k, cang
16n. nghia 1a hdi liép cang manh, thi w,., caAng giam. Nguyén nhin cta hién
trong trén 1a sy gidm hé s6 khuéch dai toan hé do tac dung cta hoi li€p dm.

Do cirng cua ddc tinh co dwoce rut ra tua (7-29):

= — 1 + koky - — 1 +11<akb (7-31)
Cd (R + Ru kal‘ib) — 4 kakb
B Pu

N6 phu thudc hé s6 hoi tiép. Khi cho k, bién dbi tir 0 — o, B, s& thay ddi

tr g = URC, dén B, = /ReCl. Nhu viy, ding hdi tiép am theo dién &p
phén ng ta chi ¢6 thé ting 46 cing 16i da bing dO cung cla dic linh tu
nhién. Cac didc tinh cua hé duogc trinh bay trén hinh 7-10.

Heé s6 khuéch dai yéu cdu cla bd bién ddi dwoc xac dinh nho (7-26)
bang cach thay B, bdi (7-31):

Bm

1 B
k —f —— -
b > L 1 5 (7-32)

Bln
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Cha y riang, biéu thire (7-32) chi ¢é y nghia khi B <7 Bm <Pia- Khi B <TB
thi k, << 0; digu d6 c6 nghia la khong cin thiét dang hoi tiép. Néu > B, Lhi
ky cling am, diéu dé ¢6 nghia la hé dung hoi tiép am ap khong cé kha ning
ddm bio do On dinh yéu chu,

w
W
0 ‘—fjfg (/20:00)
Ne,
/75,1
/3 (@:OJ
0 M

Hinh 7-10. Cac dic tinh co cia hé¢ BD-D khi
dung houv tiép am theo di¢n 4p phan Ung.
3. He¢ co6 hbi tiép am tée do. T so do nguyén ly hinh 7-8 ta viét duoc
hé phuong irinh:
Lgn = Udar — Ko |
E’b = kbLTdk |
E = 2 —E — IR
a
I. =CsM
T (7-33) ta rat ra phuwong trinh dic tinh co cta hé duang hoi tiép am
theo téc do dong co:

(7-33)

2
i Cdl\'b[rdat RCC'I

14k, CaKy I + k(Caks

M (7-34)

0 M

Hinh 7-11. Cic dac tinh co cda hé Bb—D
hhi dung hoi ti€pdm theo L6c d6 dong co.
Quan hé (7-34) duwgce bidu dién bing cac duong théng trén hinh 7-11.
Twong ty nhu khi dung héi tiép am 4p, t6c do khong tailv twong trong trudng
hop nay cling phu thuéc hé so6 hoi tiép k:
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(“'dkbUdC«l

0, = ——— (7-39)
1 4+ kCgky
Do cung cua dic tinh co phu thude k, theo bidu thire:
! k,Cyk,,
p— TR p Gk (7 36)
RC:1

Khi cho k, thay d6i tir 0 = o=, do cirng B, sé bién doi tir B dén oo.

Tu (7-26) va (7-36) ta rat ra biéu thire xac dinh hé s6 khuéch dai yéu
cdu cita b bién aoi:

B

B 737
kb} kICd (/ . )

4. He dung hoi tiép hén hop. Hoi tiép hon hop bao gom mach hoi tiép
duong dong va mach hoéi ti€p am dién 4p dong co. So d6 nguyén ly cua hé
trong truong hop nay dugc trinh bay trén hinh 7-12. Hé phuwong trinh xuft

phat sé la:

Ugaw = Uaar + kglvw — kU
U = Eb - Iu RI)
E‘b — kb- U(lk

(7-38)
© _E,-1.R
d
le =CsM
Tu d6 ta rut ra phuong trinh déc tinh co:

CdkbUdm R—]{b(kd—}—kﬂR—kaRu

= —— —

1 + ]\'akb 1+kakl>
Tuong {u nhu trén, ta thay

2
CdM(7-39)

Hinh 7-12. So db nguyén
ly cia h¢ BB—D dung hoi .
tiép hén hop. Caks Udar (7-40)

We.hh =

14+ k,ky
khong phu thudc hé s6 hoi tiép dong, ma chi phu thuoc hé s6 hoi Liép ap.
D6 cirng clia dic tinh co la:

14k, k), 1 +k,k
Bun = R = + Ko Xb (7-41)

- 2 1
CE[ (Pl—kdkb—f_ k:‘lklel) E' =" kdkb (Ca —_— B—m)
N6 s& ling lén khi ting k. hodc kg Voi mol gid 1ri k. da chon nao do, dde
tinh s& tréd thanh tuyét déi cing (B, = o=) khi
o = Bt ko -

kb

hé thdng nay cé6 kha niug tao dwoc nhitng dfic linh co 4o cung bt ky.
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7-4. CAC HE F-D FTU DONG VONG KIN

Ngay nay, cdc hé F-D dwoc st dung chil yéu & dang tu dong vong Kin.
Vi hé s6 khuéch dai dién ap clia may phal nhd, nén thuong thuong ngudi ta
ding cac khuéch dai trung gian, lic d6 viéc tong hop tin hiéu tré nén thuén
loi hon. Tuy nhién, cling ¢c6 nhitng hé do st dung may dién dic biét hodc do
yéu ciau k¥ thuat khong cao nén khong doi hdi phai khuéch dai trung gian.

1. He F-D co6 kich tir n6i tiép.

Hé¢ F-D kich L néi ti€p dang khi cin duy tri tée 6 truyén dong khong
doi. So d6 nguyeén ly v& trén hinh 7-13, (rong d6 may phat va dong co déu co
kich tw néi tiép. Chinh cuén kich tr may phat lam chirc nang hoi tiép
duong dong.

CKF w |
7y “,
2
a) "
0 M

b)

Hinh 7-13. So d% nguyén ly va cic dic tinh co cda hé F-D c¢6 kich tw ndi tiép.

Néu coi mach tir ciia cac may dién khong bao hoa, nghia 1a coi ®; = ki,

Ef — kg(x_}f . kllu;

' 7-43
Es = kokaly . o (1-49)
Khi d6 phwong trinh ddc tinh co cla hé sé la
— k
o = Er Iu R o kf 10¢1 R (7_44)

kekole — kaks B kaka

Nhu vay, téc d0 o khong phu thudc tdi. Néu «r = const thi ddc linh co cua
hé nay cung tuyét d8i (hinh 7-13b).

Nhe bién (ré ndi song song voi cuon kich tir cia may phat, ta cé thé
thay ddi dugc ty s6 ky/ks do do di€u chinh duoc tdc do dong co.
2. He F-D c6 khuéch dai may dién tw trwong ngang.

Khuéch dai may dién tir truong ngang c6 hé s6 khuéch dai cdng suit rat
l6n, ¢ hang nghin, va quan tinh dién (@ khong lén. Hon nira, vé cau true,
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nd déng loai voi cac may dién modt chiéu, nén trude day nguoi ta rat hay
dung n6 dé kich tir ¢cho may phat trong cac hé F-DP tu dong vong kin.

So d6 nguyén ly cua he
% ! I<-B) ¢6 khuéch dai may dién duoge

1 ,

o + | Ly trinh bay trén hinh 7-14. KbMB
CAF : vira lam chire nang khuéch dai,
A B ‘ s7  via duang d& téong hop che tin
- 0'0 ~ A 3. . . . » ” a
\ —— _ hiéu diéu khién. Khi co du so
£ - | T ] ) . . \ i
@ Va | ' luong cac cudn kich twr, thi moi
—_"’—;"‘  — v +— -3 tin hiéu duoe dua vao mot cudn
a | 6,’;,? d& tao ra thanh mot phan S.T.D
J*v;wic} o Viée (6ng hop tin hiéu duoc thye
W, I : hién nhd mach Lir cia khuéch dai

/; . : | may dién.

______________ 4 _

:—TVT_ : Twong tu nhu da xét trong
b bt - 7-2, hé ¢6 thé dung bit ky phuong
RELTP phap hoi tiép niao. Phuong Irinh
Wost 5 ddc tinh co c¢6 dang nhu da
néu trong §7-3. Cin chu ¥ rang,
Hinh 7-14. So d6 nguvén 1v cia he F-D c6 cac tin hiéu dat va hoi l?ép o
KPMD tir truéng ngang. day dugc biéu dién theo S.T.D.

(A. vong):

rdol\r
Fdat = lassWan; Fyg = Wy= k’ly:
. Ry d (7-45)
Fa = T W(l = k- L]; F[ — E_hl V\:l = k> w.
r.R, a R, t
N
Trong céac biéu thtre trén, k* = ky. We ke =k, . )—\—"
d Rd a P\a

A"\ ‘
k't = ki. —R—l—-]fl nhirng hé s8 hoéi tiép tinh theo tin hiéu S.T.D
t
Ry, R,, R, —tdéng dién tré trong mach clha cudn hoi tiép dong, ap va
téc do.

Bo bi€n d6i lrong trudng hop nay bao gdm hai khau: khuéch dai may
dién va may phat. Do d6 hé s6 khuéch dai ciia n6 dugc xac dinh bang:
E E ,
ko= ot = 0 By, (7-46)
b de Ekd de
Thay [an cho Ugg, ki cho kp, cac hé s6 hoi tiép k' cho k trong céc bidu thire
(7-23), (7-29), (7-34) va (7-39) ta duoc chc phuong trinh dac tinh co cua hé khi
dang nhing mach hoi ti€p tuong Ung.

3. He F-D ¢6 khuéeh dai trr.

Co thé dung khuéch dai tur d& kich tir cho may phat trong hé F-D. Lic
d6, khuéch dai tor vira khuéch dai vira tong hop tin hiéu nhé mach tir eta no.
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So d6 nguyén ly ctia hé duoc trinh bayv trén hinh 7-15. M&i tin hicu diéu khién
duge dwa vao mot cuon day tu hoa cua K.N.T.

Chu ¥ ring, viéc noi dién trd do ludng Ry, trong mach phiin ung dé lay
tin hiéu hoi tiép dong (nhu hinh 7-14) 13 khong c¢é lgi. N6 gay (6n thét nang
lrong va lam mém ddc tinh co. D¢ tranh ding dién trd phu, ngudi ta thuong
st dung c4c cudn day cuc v phu cla déng co va may phat dé ldy dién 4p hoi
tiép dong (hinh 7-13), Khi 46, Ry, = R,y + lRcpa. [uy nhién. A6 chinh xac cua
tin hiéu hoi ti€p trong trudng hop nayv kém hon vi dién tré cta cac cudn day
déu bién dbi theo nhiét do lam viéc.

Nguyén ly lam viéc cia hé twong tuw nhu cda hé '—P c¢6 KDMD. Bé bio
ddm kha ning dao chiéu cho truyén déng, ngudi ta phdi dung bd khuéch dai
te ddo chiéu (kép), khi d6 so d6 tuong déi phire tap.

Vi khuéch dai t la phan tu phi tuvén manh, nén viéc dung ddc tinh
cho hé truyén déng thuédng duoc tién hanh bang phwong phap do6 thi
(xem §7-06).

CKF

Hinh 7-15. So d6 nguven ly cda hé F-D—KBT.

4. H¢ F—D co bo kich tir tiristo. CO thé ding bd khuéch dai tiristo de
Kich tir cho mav phat trong hé F—D nhu so d6 nguyén ly hinh 7-16. Do 1a mot
bé chinh lwru diéu kbhién CL, cé hé thdng tao xung m& van déng thoi téng hop
tin hiéu diéu khién DK. Di¢n ap dat Uaa vd cac dién ap hoi tiép Uy, duoc dua
dén khau so sanh trong hé diéu khién DK va tao ra tin hiéu téng hop

Ui = Ugme + U, (7-47)



Gia tri cha Uy, xiac dinh goc mo van o va do d6 xac dinh tri s6 5, dit lén
cudn Kich tu may phat:

Eo = Egm cosa = Ignmcos[f(llq)] (7-48)
trong do, Edm =

" ! =T in E VT, —

’ E, Ussicnr Tt m- o 9
_ S.D.P. cuc dai cua chinh
a lvu (khi a=0); Uy—dién
/ ap thir cdp may bién ap
DK [T, U,:— * cung cdp cho chinh lvu ;
N 2 = {(Ugy) — ham sé phuy

thudoc dang dién ap tua
ctia hé tao xung.

Hinh 7-16. Su dd nguyeén 1y cha he F~D ¢é _Neuo dlén‘ ’flp.tl_l’a IE}
ho hich tu tiristo. ham sin cua thoi gian thi

ham s6 = f(Uak) cling
cod dang hinh sin, va do d6 (7-48) c6 dang tuyén tinh. Nép ap tga la ham tuyén
tinh cta thoi gian, thi quan hé o = f(U,y) ciing tuyén linh, va do d6 quan heé
(7-48) lai la hinh sin. Cac quan hé irén duoc minh hoa boi hinh 7- 17 cho ca
hai trudng hop.

dk.max dk.max
a)
u £
ha E 4| Eg
2
at Utk Usk
0 o 0 T 0 7
% dk max gk max

)

Hinh 7-17. Cic quan hé dién 4p tua Utga = F(QU, goc méa
van a=f(Ugk) va S.B.D. chinh lwu E¢=f(Ugx) khi Utya 14 ham
sin (a) va khi Uwa 1d ham tuvén tinh (b) theo thoi gian.

Néu quan heé Iy = f(Uy) la tuyén tinh thi hé s& khuéch dai ciia chinh
Iru 12 hing s6:

IS,
Ko = L = const,
lek
va h¢ sd khuéch dai cua bd bién do6i sé la:
. E
kb — kcl (_Jf = - f
dk
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Tuong tu nhu cac hé thdng tren, st dung nhirng phwong trinh dic tinh co
trong §7-3, ta s€ dung dugc chc dic tinh khi s&t dung cac loai mach hoi tiép va
xac dinh dugce che thong s6 ciin thiét clha he.

7-5. HE V-b VA VT-D TU DPONG

1. He V-D ty dong.

P& thuc hién 6n dinh hoa tdec do clia dong co trong hé V-D nguoi ta
thuong dung hoéi tiép am tdc do. Noi chung, viéc dung hoi ti€p 4ap va dong phan
wng déu khoéng loi vi dién ap ra cha bo bién doi céd dang dap mach. Tin hiéu
dang dap mach sé giay ra tinh trang lam viéc khong 6n dinh cho hé thong, hodc
doi héi st dung nhirng thiét bi loc cdong kénh.

Khi dung hoi tiép tde dd thong qua miy phat 16c, tin hidu hoi ti€p Uy,
thue t& duoc coi nhu hoan toan phing. Trong trudng hop nay, dién cdm trong
mach phan ¢ng dong co, momen quan tinh cdahé truyén dong va momen quan
tinh clia may phattée déu c6 chie nang loc phing d6i véiltin hiéu héi tiép. Viée
tdong hop tin hiéu thudng duoc thue hién nhé mach cong dién ap,

So dd nguyeén lv chia hé V-D c¢ hoi tiép am tée A6 duoc trinh bay Lrén
hinh 7-18. Quan hé gifta S.D.D ctGa bd bidn ddi van voi dién ap di€u khién
E, = f(Usy) cling phu thudc vao dang dién ap tua, nhu da trinh bély trén
hinh 7-17 [xem d06 thi Ey = f(U,.)]. Hé s6 khuéch dai cia bd bién doi sé la

= AE,/AUy,.

Khi téc d6 dong co thav ddi so voi gia tri dat, tin hiéu hoi tiép sé thay
ddi mot cach ty 1¢, do d6 dién ap Uy bién doi. Két qua la géc mo van a sé
thay doi va S.D.D cGa bd bién doi E, duoc diéu chinh theo chiéu hudng cén
thiét dé duy tri gia tri dat caa toc do.

Phuong trinh dac tinh co cta hé twong ty nhu da néu trong §7- 3 khi
thay Ry, k, bidng nhirng dai lwrong tuong tng ciia bo bién déi van.

2. He VT-D tu dong.
Khuéch dai tur trong he¢ van
t-dong co vira lam chirc ndng bién ﬁ\
d6i dang dong dién tur xoay chicu
thanh mot chiéu, vua lam chue H\ \
ning téng hgp va khuéch dai tin \
hiéu diéu khién. Khi c6 du sé luong Uss .
cdc cudn day tu hoa, thi moi lin b K U U FT
. n Cn Yo . af ht
hiéu diéu khién dwoc dua dén mot '
cudnriéng, va viée téng hop cac tin
hieu d6 duoc thuc hién nhe mach ik 748 so do nguyén ly cta hé V-b ding
tir (cong S.T.D. ctia khuéch dai tur). hoi tiép am tée do.
Pé 6n dinh héa t6¢c do dong
co trong hé VT-D, ta c6 thé s dung mot trong cac phwong phap hoi tiép di néu

v —)
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Hinh 7-19 gidi thicu mol o do nguyen Iy ctia hé VT-b tu dong dung hoi
licp hdn hop. Cudon Lie hoéa W, vira lam chuc nang chi dao (dit), vua lam
chire ning hoi tidp am dp. Hai tin hi¢u nay duoc tong hop nho mach dién:

Ugr = Ugge — Kt

S.T.D. elia cuon nay ¢6 hai thanh phan:

T S L IR .. = R Uy DR
= LWy = % = I ! R, dat @
Cudn We thue hien héi licp dwong dong. S.T.D. cua no la
, Rao
Fo=T,W; = l, — 22— =kl
R2+P1do
S.D.T. tong cua khuéch dai ti s la
]: = Fl + Fg = Fd:lt - kaLv + l‘\'(l:[u (7'19)

Phuong trinh dic tinh co cta hé la (7-39).

(Y cac so do c¢6 bo bién ddi ba pha. dé trainh dung Ry, trong mach phéan
{rng, nguoi ta ¢6 the iy tin hiéu hoi tiép dong tir mot bo chinh lwu phu & dau
vao ctia bé bién ddi. Su do nguyén ly caa khau hoi ti€p dong dugc gioi thiéu
trén hinh 7-20. Dong dién dau vao bo bidn ddi I ty 1& voi Iy va la dong xoay
chiéu. Gia tri ctia n6 duoc do ludong nho bidn dong BD réi dugce chinh luu
thanh tin hidu mot chitu Upg. Vi vay, Ups t¥ 1€ vl Ju.

Hink 7-19. S¢ dé nguyin 1y h¢ VT-D Hinh 7-20. Khiu hoi tiép dong dien.
dung hoi ticp hon hop. -

Vi khuéch dai t la phan ta phi tuyén manh, nén cac dac tinh va nhiing
thong s6 cta he thuong duoe xiac dinh bang phwong phap do thi (xem §7-7).

7-6. ON DINH HOA TRONG CAC HE CO PIEU CHINH THONG SO MACH PIEN

I'dc do lam viée trong phin lon cac hé c6 diéu khién thong s6 mach dién
duoe didu chinh bang cach thay d6i do cing cha dic tinh co. Dang tiéu biéu
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cua cdc dac tinh didu chinh cta nhirng h¢ nay dwoe trinh bay trén bhinh 7-21.
b6 la cac dic tinh bién tré cua dong co mot chiéu kich tir doe lap va dong co
khoéng ddng bd. Ngoai ra, cac phuong phap diéu chinh dién trd, dién khang
stato ctia dong co khéng dong bd ciing co dang gin tuong tu.

I'6c A9 cua dong co khi h¢ thong khong dang bien phap 6n dinh hoa la
M

Gid sir do yéu cau On dinh toc do, ta can dac linh co ¢6 Ao clrng mong
mudn B, tuwong tng védi phuwong trinh:

(v = @),

(7-H0)

M -
w =0 , — — (7-21)
0.([&_!.[ Bm
R
M.—""N
Fp
+ ’_...A-—-——c -
Rl/

M p—= DK
Hinh 7-21. Cac dic tinh co cia heé Hinh 7-22. So d6 nguyén lv
c¢6 dieu chinh thong sé& (Bi) va cita he truy&n déng mot chidu
dac tinh mong mudén (Bm). co digu tdc bing dién trd

phu trong mach phin ng.

D¢ tao ra ddc tinh nay, hé théng phéi tic dong sao cho khi tai thay déi
dd ctng cha cac dic linh thay do6i tu dong mot cach tuong ung. Tai giao didm
cta dic tinh mong mudn voi ddc tinh bat ky cha hé thong hé ta co:

o M N M
o B o.dit B
trong 46 o_ 4. — té6c dd khong tai ly tudng gia tuong Gng vai cip tée do dat.
Tu dang thirc nayv ta rut ra quan hé gitra 8 voi phu tai M:
By M*
p* = = (7-52a)

# ¥ *
Bm (] o (')U.dél) +M
Néu tir thdng ciia dong co khdong d6i, thi M* = If, nén
ka3 79'
ﬂm IU‘

Bn*: (1 o woﬂ.éd:}t) + I:

(7-52)
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IKhi coi phu tai ¢hi dao dong trong pham vi cho phép (M = 0 — 2,5My,) thi
cac bidu the trén duoc viét gan ding la

| |

B* ~ Iy (7-52¢)

# o
b “o.dat

Nhu vay, d& c6 diic tinh mong mudn, ta phai diéu khién gia tri B theo
ham Dbé&c nhé4t cha momen hodc dong dién dong co. Cu thé hon, néu dung hé
théng theo so d6 hinh 7-22 thi dién tré phu trong mach phin tng cin duoc
digu khién theo ham hypecbol ctia dong dién. Biéu thi dién tré téng trong mach

la RY = 1—‘ va stt dung (7-52) ta dugc:
B
* *
Bn*; (1 - oio.dg;l) + ]ll' —wo.df}l (7-53)
Bm 1LI' w

Thay doéng dién phan ting I, bing biéu thirc c6 lién quan voi dién ap:

R* —

T N
R el R T L (7-54)
R— R, T Re_ R’
vao (7-33), ta duge quan hé gitta dién tré va dién ap trén hai cuc phan {ng
* * @
R¢ — l—Bm (1_ wo.d.’;it) - Ul.l‘ (7-55)
# * ¥
B, (‘”O.dél__U:' )
Néu thay:
U-E - ¢ 1 — w* .
[, = —a hodc 1 = The (7-56)
vao (7-9) ta duoc
I — " -
R* = e e (7.57)

By (w(;.d-;ll - (')&)

Cac biéu thuc trén day cho thiy dién trd diéu chinh phu thudc dong, 4p.
hodc t6¢c dd clia dong co. Vi vay, dé tao ra dic tinh co dd cirng B, ta c6 thd
dung cac mach héi ticp dong, ap hofic t6c do tuong tuw nhu da xét trong §7-2.

D& lam vi du, trén hinh 7-23 gi¢i thi¢u so do nguyén ly clia hé khang
bao hoa — dong co khong dong bo dung héi tiép 16¢ ¢, Tin hiéu hoi tiép duoe
4y ti may phat toc co gid Lri Ly 1& voi 16e d6 dong co:

Upa= kiw
va duwoc noi ngugce cyc linh véi tin hiéu dat Ugq. Dong to hoa cua khang
duoc tao ra béi hai thanh phian dién ap ké trén:
Ugne — ko
e (1-58)

)
1ldk

Law =
lrong d6 13k — dién tro t6ng cua mach Lir hoa (diéu khién).
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Néu I, " duwoc gitr khong ddi, thi tng voi moi gia i cha no ta dwge mol
ddc tinh co cta hé hdé nhw trén hinh 7-23b (xcm §3-5). 'Noi cich khic, moi
dic tinh nay wng véi mot gia tri dién khang phu khong doi.

[ ]

» ok

3)
Hinh 7-23. So dd nguyén ly cua hé KBH—D tu dong vong kin (a)
va cac dic linh co cta né (b).

Khi c6 hoi tiép, néu téc do ting so voi gia Lri dat, thi dong tir héa I
giam, dién khang phu ting lén, do do t6¢c d¢ cua dong co duge phuc hoi vé
gia tri dit trude. Noi cach khae, do Ig. thay ddi nén diem lam viéc s& chuyén
tar dic tinh nay sang dic tinh kia clia he h&, vach ra mdl dic tinh méi cieng
hon. P6 14 dic tinh co cua hé kin.

7-7 DUNG CAC PAC TINR TINH BANG PHUONG PHAP PO TH]

Bic tinh tinh cia mot phin tr hodc cia mot hé 14 quan hé gilta chc dai
lrong didc trung cho chiing & trang thai lam viéec xac lap. D3&i v6i cac phén
tr va cdc hé truyén dodng dién tu dong ta thuong quan tim dén «ddc tnh vdo
ra» cua bo bién dd6i Ey = f(Uay), «ddc tinh ngoai » ctia bd bién dodi Uy, = ()
hoiic Ey = f(Ig), cac dac tinh cta mach hoi ti€p Uy, = f(I., U, o), ddc tinh caa
khau téng hop tin hiéu didu khién U, = f(Uaa, Uy) va cudi cung la dic tinh
co cua dong co trong heé.

Vi phian 16n cac hé truyén d¢ng tw doéng céd tinh phi tuyén nén trong
nhiéu truong hop ngudi ta phai dung cac dde tinh néu trén bang phuong phap
dd thi. Phuong phap nay cho phép ta tong hop duge hé (hdng hoic phan tich
chung mét cach don gian va bdo ddm dwogce dd chinh x4c nhédt dinh. Bai toan
téng hop 1a chn thiét khi phai danh gia cic chit lugng tinh cia hé théng qua
dic tinh co. Viéc phan tich mot hé thdéng thudng nhim muc dich lwa chon
mot s6 théong sd can thiét, vi du xac dinh hé sd hoi tiép.

Sau day ta khao sat cac phuong phip dung nhirng diac tinh néu trén.

1. Dio tinh vao ra ctia b¢o bién ddi.

Trong trudng hop don gian, bd bién d@i chi ¢c6 mol ting, vi du may
phat F; khi do dic tinh vao ra cta né thudng la biét trude. Néu bé bién dbi
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cO nhiéu tang gdm mol khau chinh va cac bo khuéch dai Lrung glan thi ta phai
tong hop diic tinh chung. Gia thiét c6é hé thdng BD—D dung may khuéch dai
nhu chc hinh 7-14, 7-15, 7-16. BO bién dbi trong trudng hop nay bao gdbm may
khuéch dai va may phat dién, n6i véi nhau theo so d6 clu truc hinh 7-24. Bic
tinh etta m&i phén t& trong do, Viqdl_l cia may khuéch dai Eyg = f(Ugy) va clia
méay phat Ep = f(), déu di biét. O day ta can tim dic tinh vio ra cia thiét

bi bién db6i nay:

6D
Eb = f(Udk). -T- T T - T Ty TsT s T M
u, '
Trudc hét ta vé@ quan he o k : Lo :Eb
Eya = £(Ugi) 1én goéc phin tu tha - , KD 7, — F ————
IV clta mat phing toa do (hinh | e (E,)
25), va q B, = f(I,) 16 .| y /
7-25), va quan hé Lk, = (’k‘l) en L 3
- 7\ R ; ;
goe tha L. Vi dau ra cua may Hink 7-24. So db efu tric cha b bidn

khuéch dai ciing chinh la dau vao a5i hai ting.
clta may phatnén Eq~U,,, hodc:

Iy o= = (7-59)
kt
V& quan hé nay lén goéc thir 1II. N6 cho phép tim ra I, clla may phat khi hiét
FEis bang phép dong don gian.
bé dung duong cong E, = f(Ugy), ta thuc
hién lién tiép che phép dong theo nhirng mii tén
ghi trén hinh 7-25. Duong cong cAn tim sé& vé
dugc trén goc phan tw tht L

Sau ddy ta khido sat mot vi du téng hop
dic tinh vao —ra cia bd bién d6i van (so 46
hinh 7-18). Ngay lrong trudng hop khong dung
khuéch dai trung gian thi b bién doi nay cling
gdm hai khau: khau tao xung va khau bién 4di,
v&i nhing dai lwuong dac trung ghi trén hinh 7-26a.

Dic tinh vao ra cua khiu tao xung duwgce
xac dinh bdi do thi dién ap tua Uy = f(QL). Theo
nguyén ly «diéu khién chiéu dung» thi tai thoi
diém can bang gitta dién ap dieu khién va dién
ap tuva Ug = Upa, xung didu khidn s& xuét hién
dé m& van cha bo bién d6i. Do d6, quan hé

Hinh 7-25. Dung dac
linh vao ra ecta bod bién _ . .
ddi hai ting. Uax = f(2) s€ lap lai dudng cong Uiga = £(Qt). Nhan

xét nay duwoe minh hoa bai hinh 7-26b.

Sau dé, vé ddc tinh U = f(a) 1&n géc phan tw tha IV cha mit phing
toa do (hinh 7-26¢), v& quan hé E, = Eypcosa 1én goc thi II, va dudng phan giac
ctia goc thie 1. Nho nhitng duwong dong c¢o ghi miii lén, ta dung duogce dic tinh
vao ra E), = [(Ug) trén goc thir I.
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2. Dyng déc tinh co khi biet quan h¢ vao ra caa bo biem dai,

Néu cho trude dic linh vao ra cla bo bién d6i va cac thong s6 cha inach
W [ _ "f‘ . - i 0 o . B . '
hoi ti€p, ta tong hop tin hid¢u diéu khién bang do thi dé tim ra dic tinh ngoai
cia bo bién doi trong hé thong kin va cudi cang suy ra dac linh co cha hé.

86V
e itk n
U_ £
flk_'lJ rx |2 88 i—ﬁ.
| [ Eb
. e o e L -
ng'a \ ) .
1% L t
\ ﬂ—i Um
‘Uo’k T “ J; Uﬁﬂi
\ u, \ ]
k1 'ﬁ(’
)
. v“/
0 T o
b) £)

Hinh 7-26 Khio sil ciace dic linh 1inh cda bo bién doi van -
a —so do ciu tric; b — dwng dic tinh cia khiu tae xung;

¢ —dung dic tinh vao ra cda by bhién doi.
Giad thiét c6 hé BD-D dung héi i€p hon hop nhw so d6 hinh 7-12. Dua
vao hé phuong trinh (7-38) ta co:
Ugr = Ugae + (kg + kaRile — K Ep (7-60)
hoic
(-dk = l'dﬁt + Ui:d — L-b-sir_l
trong dé, tin hiéu héi ti€p donu
L-};d = (ko kaP\b)ln (/-6l)
4 bam tuyén tinh cda I, va dwge biéu dien bang tia Uys trén hinh 7-27 voi
hé s& goc duong.
Tin htéu hoi tiép theo S.D.D cta do bién d6i
Upeaa = —kql (7-62)
ciing 1a ham tuyén tinh cta E, va duoge hieu dién bang tia Uy.qgq ¢6 he 36 gbc Am.
Dé dung dac tinh ngoai clha bo bién doi Ey, = (I,) &ng v&i mot tin hiéu
dat da cho Ugs, ndo do6, ta ve len cung mol mat phéng cac quan hé¢ sau day:

dic tinh vao ra Ep, = f(Uay) & goc phian tu tha II; Upe = f(Jg) & gée thu 111,
Uy saa = f(Ep) & goc th I, dudng phan giac cau géc thu 1V.

bit gia trr Ugm., lén tiue Ugy ta duge diém 1, Tw 1 ve dudng song song

voi tia U;}d. Mat khac, tr mot gia tri I, tw chon trén truc 1, doéng ngang ta
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dircre digm 2. Dean 2, 3 dwre dOng thang dang, doan 3, 4 ddng song sony vol Lia
Uy.caa. Tung do clia diém | chioh la SDD ctia bo bién 61 By vrng voi tin hiéu
dit Usey va dong phan ung . "

Gia tri lu; duwoe chidu qua dwdong phin giice 1én troe ngang. lu; va By
cho ta diém 5 trén die tinh cin tim. Gilt nguyén Uga), 14y nhiéu gia tri [y khac
nhau va tién hanh twong tu nhw tren ta s@ duge déde tinh ngoul cta LY bién
adi By, = f(le) khi Ugary = const (goc plan tu thie 1) Thay doi Uga, ta s& duoc
mot ho ddc tinh ngoai.

Lo ;
\\'\ Eo )
AN { ]
5
hsth k
+ Udﬁ | 1 r-L
— J -—qui - ui o
‘ T"“%j;‘ % iy Ly
2 I
't AUM
7Uh0’
L

Hinh 7-27. Dung dac tinh ngoai caa bo bi&n ddi va diac tinh co cua
déng co.

Piac tinh co ctia ddong co dugce suy ra tr quan hé
E(ly) = Ep(Iy) — RI,. (7-63)

Néu lay dac tinh ngoai clia bd bién doi trir di sut ap trén dién 1ré mach
phin rng. ta s¢ dwoc quan hé gita SPD cia ddéng co voi dong I.. D& cho
thuén tién, ta dat he truc [E, I, ] ké bén hé truc |E,, Iy] nhu trén hinh 7-27.
Trén hé (rue nay ta v¢ quan hé Al = Rly ¢6 hé so gée dam. To gia tri I
nao do, dong theo ddc tinh ngodi Ey = f(I) ta dugce Eyp (diédm 5 va diem 6).
Tu 6 ké song song voi tia AUy, Mat khéac, dat gia i Ty len hé true moi va
déng dung ta dugc diém 7. Tung do cta diém nay chinh la SPP I cha dong
co rng voi tin hiéu dit Ugen vi dong phin trng Iy Lay nhieu gia tri I, kbéc
nhau ta s& dwoc duéng cong E(l,) nhu trén hinh 7-27.

Néu chia ty xich truc tung (E) cho k@4, va nhan ty xich lrue hoanh (1)
voi Ky, thi duong E(l,) sé chinh 1a ddc tinh co clia hé.

Dbsi vt he truyén ddng dién dung héi tiep dm téc d¢ ta, phai phan tich
tin hiéu hoi ti€p thanh hai thanh phin: mot tv 1é voi dong phin rng va mot
ty 1& voi SDD cha bé bién d6i. Thue vay, vi

_ Ey— BRI
k(de
T . _ kl kiR o ] '
nén Un = = ko= = By on 1o = Uy = U g (7-64)
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Thanh phin tin hiéu héi ti€p dong (U,e) va thanh phan hoi ti€p SDP
(Up.aae) cling d2u dwoe bidu dién bing nhirng dudng thang qua goc toa d6 nhu
d4 khdo sal & trén. Vi vay triuh tu vd phwong phip dung cic dic tinh tinh
doi voi truong hop nay cung hoan toan giong nhu da trinh bay trén hinh 7-27,

3. Dwng dic tinh co khi biét dac tinh ngoai ova b¢ bién 461 ang voi
truong hop chuwa dung hoi tiép.

Mot sO trudng hop ngudi ta cho trude dic tinh ngoai cia bd bién dbi
ing véiché do lam viéc khong c6 hoi tiép (hé théng ho). Dic trung cho truong
hop nay 12 b bién doi van — tor vi nha may ché tao thudng cho trude ho ddc
tinh U, = f(I) khi F;, = const.

Gia thiét ta c6 hé VT-PB dung héi tiep hoén hop nhu trén hinh 7-19b,
dic tinh ngoai cua khuéch dai to da cho trude nhu trén hinh 7-28.

a¢ frung gian |
_ g 4 A
*r-‘“""/
d a? nga.}/"
khi hoi #ép
I )’ -
1y Iy, 2R gt |tz Ly
- TP !
J? ngasr &/7{ khong
& e ;
ot < — P git
F
, ko I
‘f,, yl

Hinh 7-28. Dung cic ddc uinh tinh cua hé BB-B khi cho trwéc ho dac tinh npoai
khong hot tiép cha by bign dé.

Ciing twong ty nhuw trén, muon dung dugc dde tinh co ta phai tim die
tinh ngoai clia bo bién doi trong hé thong kin.

Tru6e hét ta dung cac ddc linh trung gian Uy = f(Fg,) khi I, = const
Muén vay, ta ké duong thang dirng I,; = const trén mit phang dic tinh ngoai,
Giao diém cla n6 voi ho dac tinh ngoai cho ta ting cdp gia tri [Uy, Fai].
Chuyén céac gia tri nay lén hé truc [Up, Fae] ta vé@ duge dudng cong Uy =1£(Fy)
khi I,, = const.

Ké cac duong thing duang khac ung voi Ly, [, .. ta s v& duoe ho die
linh trung gian nhu trén hinh 7-20.

Mat khéc, theo thong s6 cua hé thong kin ta ¢6 biéu thic ciia cac S.B.P
hdi tiép:

Fua = kaly 17995)
P:ha - "kuL"b (7'.6‘6)
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Ve cdc quan hé nay len cung mit pbdng eln dic tinh trung gian ta duoc
tia Fyg va Fpy déu di qua goc toa dé,

T gid tri Fagy da cho tren true ¥y, ta dong song song véi tia Fyy. Mat
khac tir gia tri I,y ta ddng ngang, dwge dicm a. Déng ab theo chiéu dt’rng'va
be song song voi tia I1,. C la giao diem cua dudng dong nay vc')'i‘ dic tinh trzlqg
gian [, = const. Tung do diém « chinh ld gia tri di¢n ap U,y cua bo bién d6i
khi ¢6 hoi tiep rng vaoi lin hiéu ddl Feag va dong dién phdn ¢ng 1. Chux%n
cap gia tri Uy va 1,y sang hé toa do phia bén phdi cua hinh vé ta duoce diém
d nam trén ddc linh cin tim. Tién hanh nhu vay voi nhicu gia tri I, ta  sé
duoc dic tinh ngoal Uy = {(,;) khi c6 hoi ticp,

Dic linh co cta ddng co st duoe suy ra lwong tw nhu ¢ muce 2. Chi
cdn chu'y rang, AU, (xem hinh 7-27) trong trudng hop nay ehi la sut 4p trén
phan ung dong co:

AT =R T

u-y

Pé dung dic linh co cda hé ¢é hoéi licp am L6e d6 khi cho biél quan hé

Up = (I,) trong hé ho, trwoe hét ta nen dung ho fae tinh co diéu chinh cha
hé ho. Pheong phap dung cao Jdac tinh nay dd dugce x¢ét trong  1-3. Nho 46 ta
chuyén bai toan nay thanh daog bai cho trudc lio dic tinh co clia hé hd va
duoc khiao sat lrong muc Liep ~uu.

4. Dyng dic tinh co cia k¢ kin khi biét hio tdc tinh caa hée he.
Gia s ta 6 he tadong truyeén dong tu dong vong kin hinh 7-23. Néu
biét trudc ho dic tinh co cua hé thong ho (khi khong hoi tiép), thi trude hét
can tong hop tin hiéu diéu
w kbhien theo ham cta téc do, sau
do suy ra dic tinh cua hé kin.

l. N ey %
dk. max boéi vei hé ho, moi dic
Lgks tinh co rng voi mot gia tri ¢d
Ltk dinh cba dong to hoéa cla
> krang hao hoa J4, = const. Khi
Ji c6 hoi ticp. dién ap trén cudn
R M St s oP MR EUY
L duy tu hoa bién thién theo tdc
Tt -0 Laoks 1o lam viee cda dor
dhr =0 ¢o lam viée cua dong co:
Ml ] o L -
dks4 gk = Laa — ki (7-67)
v dong ti hoda sé la
[Jk.max Ugu _
o = (7-68)
Idk de
Hinh 7-29. Phuong phiap dung dic tinh co cun hé o N ) i
tu déng vong kin khi Liét ddc tinh co cla Lé L. trong do Ry — dicn tro toan

mach cua cudn tir héa.

Quan h¢ (7-67) Ia tuyén linh va phu thude Usar. Ta ve chung 1én goc phin
v Lthte 1T et mat ph%ng (hinh 7-29). Quan hé (b-68) ring ia dudng thﬁng va
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duge bifu dién tren goe th HIo DE cho thuan Lién, ta ve ho dae tinh co cua hé
hé lén goe thir 1,

Néu dil gia tri dong tir hoa tir chou [y 1én true 1, theo cac dudng dong
ghi'mai tén trén hinh v@ la sé tim duoc gia w1 toe do cha dong co @ rng voi
tin hi¢u dat Uggy va dong toe hoa Ly Lay nhieas gidc tri L, khiae, dong ve dudng
Ugatl ta s¢ lim duoe nhimg dicm kKhae tren dide tinh co cta hé kin. Cudi cung
ndi cac di€m nay laity duoe die tinh co cia hé kin @ng voi tin hiéu Ugamr.

7-8. HAN CHE DO G DIEN TRONG TRUYEN PONG BIEN TU DONC

Nguee véi véu cdu 6n dinh hoa (8e do la véu ciu han ché dong hodc
momen dong co. Néu Ling ¢ cirng didc tinh co dé gidm sai s6 1Gc @0 thi dong
thoi dong dién va momen ngio mich ciing lding lén, giv nguy hiém d8i voi
ddng co va cac thiél bi khde. Dac bi¢t luu v rdang cic heé BD-D va cac hé
truyén dong dién tu dong ndi chung thudng khong st dung bién phap han ché
dong khéi dong bing bién tr’, hon nita phan l&a lruéng hop lai ¢6 hién tuong
cudng bilre khdi dong do cdac mach hoiti€p am gay ra. Vi vay, ncu khdng c6
hinh thie han ché dong dién mot cach tu dong thi thire t€ cac hé néu treén
khéng s dung duoc.

Mudn giam dong dién hofc mémen ngin mach ta phai ting d6é cirng dic
tinh co. Tuy nhién, dé bio dim véu ciu 6n dinh 9e do trong pham vi bién
thién cho phép cua tai. ta chi giam d6 cdng khi dong dién hodc moémen vuot
qua moét ngudng nao dé. Naudng nay duge goi la «diem ngdl». Tuong ang
v6i nd ta ¢6 «dong ngdl » I, « mémen ngal » M,, va aldc dé ngal » w,g. Thong
thuong I¥ = 1,5 — 2

Nhu vay, dic tinh co cla hé¢ thong duoc chia thanh hai doan: doan lam
vide tir ditm khong tii ly ludng dén dicm ngat (doan AB) va doan ngat i
diém ngit dén di¢m ding (BC) (xem hinh 7-30). Vi dic tinh nay rit dic trung
cho cong nghé cia may xuc nén nguodi ta goi nd la «dac linh mdy xuc ».

Ly luin tuong tw nhu lrong §7-2 ta thiy, mudn tao ra doan dac tinh déc
¢6 do cirng mong mudn la B, bdl budc phdi thay doi thong s6 diéu chinh Zacn.
sao cho tdc do dong co gidm nhanh khi t4i ting lén.

| Néu truyén dong dung hé BD-D thi khi tai ting ta phai giam LE;. Tién
hanh tuong tw nhu khi rat hicu thire (7-7) la duoe

| .
E, = Eu, *(_ﬁ _ —) kD an(M — Myy). (7-69)
B';—f B
hodc
R | 1 , .-
E,=E - (— = e - Ly (7-70)
Bog B
hoac
Eb = Ebn—-—k:.y_, d(lu ~— lng) (7—71)
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Dé thuc hién quilugt dic¢u chinh nay, ta dung mo6t Khau hoi tiép 4am dong
dién tac dong Irén ngudng l,. So dO nguyén ly téng qual cta hé trong trudng
hop nay duoc trinh bayv trén hinh 7-31, Tin hiéu hoi ti€p &m dong duwoce 14y
tren dwen rd do ludng Ry, sé tdc dung nguoc cuc véi lin hiéu Ugyy. Ngudng
tac dong cita mach nay duogc tao ra nho dién 4p so sanh U, trén calol cua van
ngit V,,. Cac théng s6 cha mach duoc chon sao cho

U = I54Ra, (coi van Vy la 1y tudng)
Tu so d6 nguyén ly ta théy
Eb = kh [Uda’t - Iu' RJO + L"s] - kbl"dﬁl - kaao(]u - lng) (/-72)
So sanh biéu thitc nay vai (7-71) ta thiy
Eve = ki Ugats kiga = keBao = kp koge
Phuwong trinh dfic tinh khi khau hoi tiép ngit c¢6 tac dung s€ la

w = Cakylau — Cg(kbkngd + R) (M —_ Mngj (7-73)
trong doé koga = Rao
Thuc t& thudng yeu cau modémen hoic dong dién ngan mach phai nho
hon mét gia tri cho phép, vi du M#, = 2,5 — 3. Khi dd viét lai phuong trinh
(7-73) cho di¢m ngin mach ta s& xac dinh duoc hé s6 hoi _liép ngat kyg.a.
Pé ldy tin hiéu hdi ti€p ngit, & chc hé¢ F—D nguodi ta dung dien tr& sun
Re, trong mach phin ung hodc st dung ngay céc cudn diy cuc tr phu tuong
v nhu khi ding hdi liép duong dong d& 6n dinh hoa tdc dd (xem hinh 7-14)-

«“
u A\
("]
Un _\:nng
g
(.‘ o
~— -
0 dm Mng Mom
Hinh 7-80. Pic tinh co cha hé dung Hinh 7-31. So 46 nguyén ly cua
khau ban ché dong. truyén déng dién dung hoi tiép

ngét dong.

D6i v6i he V—D va cac hé didu khién xung, vi dong phin tng bién ddi
theo thdi gian véi dang dap mach hodc réng cwa, nén ldy lin hiéu truc tiép
trong mach phan ang la khéng c¢6 loi. Do d6 ngwdi ta thudng ldy tin hiéu nay
& daa vao cua bo bién doi van gua bién dong va chinh lwu nhu da trinh bay
trén hinh 7-20. Mot s trudong hgp khac nguwoi la lay tin hiéu gian ti€p, ty 1é
voi S.D.D cla dong co, cho qua mot khan so sanh dic biét dé lam tin hiéu
hoi tiép ngit dong. '

Trong cac hé c6 diéu chinh 1& thude (tac cac hé dung hiéu chinh néi
tiép), viéc han ché& dong dién duwoc thuc hién nho bo diéu chinh kitu han ché
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DCd. Hinh 7-32 gigi thiéu so dd cau trdc cua mot hé lruyén dong tu dong co
diéu chinh 1¢ thude hai vong.

B& diéu chinh 16¢ a6 BCL la KkhaAu han ¢hé ¢6 didc tinh vao ru nhu trén
hinh 7-33, con bo ditu chinh dong DCd li khau tich phin — (¥ 1¢. O nhitng 16c
d0 nho, Uk = Uan — ko co gia tri 1on nén bo dieu chinh 6¢ 49 DCt hi bio
hoa & dién 4p ra cuc dai Uggemes = const. NoOi cach khae, khi tée d¢ nhd hé
théng khong ¢6 héi Liép am toc do. Dién ap nay duge dwa vao bd dicu chinh
dong BCd dé tao ra dién 4p Ugye. v twong Gug voi n6 bd bién d6i sé lao ra
mo6t dién ap cin thiél cho qua trinh tang té¢. Cha y rang, dién ap ru caa bo
diéu chinh (6¢ do chinh 1A tin hi¢u dit clia bd diéu chinh dong. Vi no duge
duy tri cuc dai lrong khoang tdc d6 nh¢ nén hé théng duge cudng bhuc tdi da
va qua trinh ting téc xdy ra rdt nhanh. Thyc ¢ dong dién trong khodng nay
giin nhu khong d6i (xem dac tinh hinh 7-31).

Urki Y ke Yprg

' £
v,. / ) (W
daf kz)m | (ﬂc.d | Jsr | p _
‘?KJIU
wa -

Hinh 7-32. So dd khgi caa hé ¢6 digu chinb lé thudc hai voog.

Khi t6c d0 vuot qua gia Iri ngudng w,,, dién ap trén dau vio clha bo
dieu chinh t6c d6 s& da nho, nghia la

U-Ikl = Udgu — klwng < Udkl.ng-

Gar |
u
d*l.max
(v
o, | BDoan lam viec
wng
Uz:fkf_n_g [{7/'(7
0 Mm
Hinh 7-33. Dic tinh cia bo di¢u chioh Hinh 7-34. Dic tinh co cla h¢ truyén
téc do bCT. dong dien cd didu chinh & thubc

T d6 DCt 1am viée & ché a0 khéng bio hoa va gid tr1 ap ra cia n6é Uy, phu
thude mach hoi tiép tée do. Nho vay dac tinh co cha hé thay doi do cirng va
ta dwgc doan lam viéc trén hinb 7-34.
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Cing 6 theé tao ra didc tinh mAy xuc nho tinh pht tuyén cda cac phin tir
trong hé truyén dong dién. Dic trung cho nguyén Iy diéu chinh nay la hé may
phat ba cuon diy — dong co va hé ['—=D ¢ khuéch dai tir.

So 6 nguvén ly caa hé
may phat ba cudn day — dong
co (I'B—1) duoc (rinh bay (rén
hinh 7-35. May phal c6 ba cudn
Kich tic: cuon doéc lap Wy, cudn
song song W. vi cudon nbi
ticp W,

W, 14 cudn cha dao, tao ra
ST.D. dat Faa. Cudn W, tao ra :
ST.D. cing chiéu v&i Faa, nghia Hinh 7-35. So db nguyeén 1y cua hi FB—D.
la no lam chwe ning hoi tiép
drong dién ap dong co. Nho no ma luc tai khong vuol qua gidi han lam viéc
thi mav phiat bio hoa tir, S.D.D. cia né it bién dbéi theo tii nén dic tinh co
cirng. Mit khéc, nho khau hor tiép duong nay ma hé s6 khu¢ch dai cla may
phat ting Ién. Cudn W; tao ra S.T.D. nguge chi€u Fax. N6 lam chie ning hoi
tiép am dong.

Nhu vy, S.T.D. tong kich thich may phat la

F'H == Fdat + FJ - 1:3

Khy dong dién
(hodc mdmen) nhd, F;

’_’_,_—--—— w 1 ; o . : P
0 (1) nho nén Fm lon va may

£ A W ‘l goan lam v/é"C

phiat bao hoa. Tuoung tpg,

(I) dien ap tréen dong co it

m bién doi khi thav doi tai,

5 . —= - -— ta dwge doan dic linh
/ungb-ffﬂa ¢ Y [ﬂg !y fam viée (hinh 7-36by.

3 b) Khi  dong  dién
phin wng vuot qua gia
tri ngal [, thi F, ciing
co gra tri du léu, lam
cho 1, gidm dang ké, didm lam viée cta mhv phat i ra ngoai vung hio hoa
(xem diac linh tor héda cia may phat, hinh 7-35a). Luc d6, S.D.D. ciin mav phat
s¢ giam dang ké néu dong dién ting lén mot luong du nho. nghia la diic tinh
co cliu dong co rdt dde. Ta dwoc doan dic tinh thu hai trén hinh 7-36b.

Hinh 7-36. Dic tinh tir hoa cia may phat (a)
va ddc tinh ¢o cia hé FB—D (b).
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