Chuong IV
CAC HE TRUYEN PONG DIEU CHINH

THONG DUNG

Cac he truyén dong dién 1a hét sic da dang, tir loai don gian dén phiic tap,
tir ¢& cong suat nho dén cong sudt 1dn, véi cic loai dong co khic nhau, céc
loai thiét bj bign ddi khdc nhau va ing dung cic nguyén 1y diéu khién khic
nhau. Trong thyc t€ ta c6 thé 8ap bt ky loai nao. Tuy nhién, ta chj cin nim
ving cdch phan tich mdt s& loai tigy bidu, tir d6 Suy ra cho nhimg trudng hop
khéc. Sau day Ia mot 56 h¢ thong truyén dong dién didu chigh thudng dung
trong thuce t&,

4.1. HE THONG MAY PHAT.- DONG CO MOT CHIEU (HE F - D)

TruGe khi ¢6 chinh fuu diéu khién cong sudt, he théng May phat - Pong co
mot chi€u (kich tir dgc 1ap) duoc coi 1a he truyén déng diéu chinh t6t nhat, Né
tiéu bi€u cho phuong phép diéu khién di¢n 4p phin tng vi hé “bo bign ddi -
dong co mot chidy”. Tuy nhién, vi bo bign déi trong he nay dwgc lam bing céc
mdy dién quay, t6i thidu 13 2 may, gom dong co khong déng bo DS va mdy phat
dién mot chidu F, véi cong suat mdi mdy I6n hon cong sudt déng co truyén
dong B, nén céng kénh, dit, 84y nhi€u ti€ng én va ddi hdi nén moéng chéc chén,
VI vay, ngay nay né da dugc thay th€ bing hé “Chinh Iuvu didy khién - Pong
co”, nhung thuc t€ h¢ F - B vin t6n tai trong mot s6 mdy san xuat,

4.1.1. S0 d6 nguyén ly

dieu khién dong kich tir Ikr ciia mdy phat F d€ 1am bien d6i sdd Er. Cuon kich
tlr clla m4dy phat thudng duge néi vao mot bo nguén diéu chinh nhu chinh lra
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diéu khién, mdy dién khuéch

dai, hoac don gian 13 nho mot 4
bién trd. Trén hinh 4-1 ta ding
chinh luu tiristo c4u 1 pha lam
b6 nguén kich tir cho mdy phat.
Dién dp diéu khién cia chinh
luu nay 1a Uy, ciing s& chinh 13
thong s6 diéu khién mdy phdt F
va ciing ]a thong s& ddu vio cia

hé. Cic thong s6 w, M va I, ctia T,

dong co duge diéu chinh tu dong X 1/ Vac Vs -
nhd khau phin héi am e do T, N #
(qua méy phat téc FT va dién dp

phan héi U,,) va khau phan héi oy

am dbng dién cé ngé[ (Iﬁfy tin Hink 4- 1. Hé May phar - Bong co b kich ra nhe
hiéu trén cudn day cyc tir phu chinh luu tiristo
CFD ctia dong co, tao ra di¢n 4p phan héi Uang)'

4.1.2. Cac chirc niang chil y&u cia hé
He F - D ty dong vong kin (hinh 4-1) ¢6 thé thue hign céc chifc nang sau :
a) Diéu chinh toc do dong co

Thay déi dién dp dat Uy, ta dat duge Ugx thay déi ; géc md cha cic
tiristo trong mach kich ti mdy phét thay déi, di¢n dp chinh lwu U, dat lén
cudn day kich tir may pht thay déi (Ugg = Uy = var) ; sdd mdy phat thay ddi
(E¢ var), dién dp phén iing clia dong co thay déi ; két qua 13 tdc d6 dong co ©
dugc dicu chinh. D&i v6i cic hé F - D ¢6 diéu chinh tw dong vong kin nhu so
dé hinh 4-1, dai diéu chinh t6c 36 ¢6 thé dat D>10:1 voi sai s6 8% <10%.

b) Han ché' dong dién va momen dong co _

Nh& khau phan héi am dong dién cé ngit hé théng tao duge ddc tinh may
Xtc (muc 3-6), do d6 dong dién phin tng vi momen déng co dugc han ché
dudi gid tri cho phép trong cdc trudng hop khéi dong, him, dio chiéu, qud tai
16n va ngén mach.

¢) Cudng bic cdc qud trinh qud d

Nhiéu qua trinh qud dé dugc x4y ra véi tin hiéu diéu khién Uy 16n, din
dén sdd mdy phdt 16n, do dé rit ngin thdi gian qud do. Vi du : khi khdi dong,
ban ddu © = 0 nen dien 4p phan héi t6c do Uy, = 0, toan bo dien dp dat Uy
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dugc dwa vao diéu khién bo chinh luu kich tir : Uy, = Uy = max. Dién dp kich
tr mdy phit s& 1 16n nhdt 1am cho sdd E; ting trudng rt nhanh. Sdd d6 dat
len phén Ung dong co 1am cho doéng co duge khai dong vdi dién dp ngudn 16n
nhat. Khoi dong nhu vay duge goi 1a “khdi doéng cudng bic”, Tt nhién, trong
qud trinh d6 n€u dong dién I, vuot qua gia tri “ngdt” quy dinh, thi khau phan
hoi am dong dien s& tic dung, lam gidm Uy (Ugy = Uy - Uping) va do d6 lam
giam muic do cud@ng bitc. Khi dong cd quay, @ tang lén, dién dp phan héi t6c
d6 Uy, 16n dén, Uy, gidm dédn va he thdng ti€n ddn dén trang thdi 1am viéc xdc
lap véi t6c do twong g véi gia tri Uy dd cho.

d) Ddo chi¢u quay déng co

Viéc ddo chiéu quay dong co trong he F-B dugc thuc hién don gian bing
cdch dao chiéu dong kich tir may phét, tic dio cye tinh dién dp kich tir Uy
(trén hinh 4-1 khong vé& cdc phdn tir nay trong mach kich tir may phat). Khi
d6, sdd Ey s& ddi cuc tinh ; dong dién, momen va t6c do dong co sé& déi chidu.

Ham tai sinh

o)

Rse Ruwp 1 Re Ruw >

) _— . o ) _— ;é

Ham déng naing 3 g
>0) T :

(0>0) ~ T -

d (]

-~ HN

E ~

1
ﬁﬁr'ﬁ._ 314" oo Tl
_ ly ly
B - C>Ef:0 2 Ham déng naing
—— - m de

8'\\ R,_;F Rm Y Ru‘F RU‘B
ta ‘\ 3 — ]
. .

Ham taf sinh

Ché dd déng oo

Hinh 4 - 2. Ddc tinh co vd 5o 46 thay thé ciia hé F - D ddo chiéu (bon gée phdn tw)

Pong co trong hé F-P dao chiéu c6 kha nang lam vige trén ca 4 géc phan
tr cia mat phang toa d6 [M, ], nghia 1a ¢6 thé lam viéc & trang thdi dong co
khi quay thuan (o >0 — géc phén tu thit nh4t) va khi quay nguoc (o < 0 - géc
thit ba), cdc trang th4i hdm (t4i sinh, ham nguge, him dong ning & ca hai
chiéu quay (géc 2 va géc 4). Cic dac tinh ¢ va so dé thay th€ mach phén (g
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cha hé & cdc trang théi lam vigc néu trén duoc bidu thi trén hinh 4-2, Chéng
han, néu cho kich tir may phit theo chiéu thuan dé c6 gid tri E¢;> 0 cdp cho
dong ca, ta duge dudng dac tinh 1, déng co lam viec & trang thdi dong co
trong goc phan tu thit nhat (hinh 4-2). Khi ta giam di¢n ap kich tir mdy phit,
gid sir ing v6i mic giam sdd E mdy phdt xudng E;, thi dong co sé chuyén
sang lam viée trén dudng dic tinh 3. Mat phan qud trinh chuyén dich dé phai
dién ra trén géc phdn tr thit hai & trang thdi ham t4i sinh. Liic'nay o >W®g3, U
E>Ey;, dong 1, ddi chiéu va chdy theo chidu sdd E cla dong co (nguoc chiéu
Ey), dong co bign thanh may phét dién, cdp nang lugng cho F, con mdy phat F
lai bi€n thanh dong co, quay truc DS (xem hinh 4-1) bién dong co so cdp BS
thanh mdy phdt xoay chiéu tri nang lugng vé'ludi dien.

Trén hinh 4-2 con bidy thi cdc trang thdi him ngugc HN va him dong ning
DN. Trang thai ham dong nang dugc thye hién béng cdch cho kich tir may phat
Ukr = 0 (tiic Igp = 0), lic nay E¢ = 0 va mdy phdr chi con 1a dién trd Ry, con
dong co (dang quay) gidng nhu duoge ddng vao dién trd ham Ry = Ryr.

Trong hé F- B viee chuyén déi trang thai lam viéc giira dong co va méy
phét, kém theo su trao déj nang luong giia ching (ciing chinh la gifra phuy rai
vGi luét dién) 1a rat linh hoat, ma khong doi hoi nhing thiét bi phy trg hoac
nhiing phurong tién diéu khién dac bigt nao (Diéu kién ma & c4c hé thong sir
dung van bn dan khé thyc hién hon). D6 1a mot wu diém cia hé nay,

4.2. HE CHINH LUU PIfU KHIEN - PONG CO
MOT CHIEU( CL- p)

He¢ Chinh luu diéu khién - Pong co mot chidu (CL- b) thuc hién didu
khién déng co theo nguyen ly thay déi dien ap phén wng. O day, b bién déi Ia
chinh luu bén din, bigh dé; truc ti€p dién nang xoay chidu thanh mot chiéu
khong qua khau trung gian nao, do dé né ¢6 nhiéu wu diém nhu két cqu nhe,
khong dodi hoi nén mong, khong gay ti€ng 6n, hitu sudi cao, hé s6 khuéch dai
cong suit I6n, thuan tién cho viec ty dong hod, d¢ tdc dong nhanh cao. DE d&
theo d6i, ta s& bit ddu khio s4t tir h¢ don gian khong dao chiéu, hé dao chiéu
va cudi citng 12 mot vi dy vé h¢ diéu chinh ty déng.

4.2.1. H¢ Chinh luu diéu khién - Péng co khéng dao chiéu
a) So d6 nguyén ly

Hinh 4-3a dua ra mot so dé nguyén 1y dom giin ctia he CL- b khéng dao
chiéu, gém bo chinh Iy ba pha ¢6 cdc van tiristo T,, T,, T; n6i hinh tia, mdy
bi€n 4p BA néi Y/Y v cudn khing loc KL c4p dién cho phén tng cia dong co
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kich tir doc 1ap B. Bo chinh Iwu chj tao ra dién 4p mot chiéu Uy ¢6 cuc tinh
khong d6i nhu trén hinh vé, dong dién phdn \ing I, ciing chi cé thé chay theo
mot chi€u (thuan chiéu van ban din) nén h¢ nay duge goi 12 hé khong dio
chiéu, hodc he khong thuén nghich.
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Hinh 4 - 3, 5o dd nguyén Iy (aj va cdc dé thi dién dp, dong dién (b.c.e) va xung ma van (d)
cia hé CL-D kkéng ddo chiéu

Nhu ta da biét, khi dat dién 4p nguén Xoay chiéu vao bién dp, cic dién dp
pha thit cip u,,, uyp, uy, xoay chiéu hinh sin dat lén anét ctia cée tiristo T,, T,,
T;. Néu cidc tiristo nay nhin dugc xung dién ap duong trén cuc diéu khién vao
lic anot ciia ching dweng hon catot thi ching s& théng, va trén hai ddu phan
Ung dong co s& nhan duge dién ap ucr, — goi 1a dién dp chinh luu- ¢ dang
nhdp nho theo cdc dinh hinh sin cia dién dp thd cdp mdy bién 4p, nhu d6 thi
4-3b. Dién dp dang nh&p nhd ug; sé tao ra dong dién iy trong phén tng dong co
ciing 6 dang nhdp nho6 nhu d6 thi hinh 4-3¢c. Nhu vy dién dp chinh luu ¢é chira
thanh phan mét chiéu Uy va thanh phin xoay chidu U,_. Tuy nhién, chi cé thanh
phian mot chiédu U, tao ra dong dién thudn mot chiéu I, vd momen dong co. Ta
s€ khao sat sy 1am viéc cla dong co dudi tic dung clia thanh phéan nay.

Thanh phan mot chiéu U, chinh 1a gid tri trung binh cia di¢n 4p chinh
luu. Néu dong dien i, 1a lien tuc, thi U, c6 biéu thifc :

Ud = Ud[) COSCL (4'1)
Trong d6 :

- Géc mé (thong) cha tiristo, tinh tir thdi diém chuyén mach
nhién, titc thoi diém bang nhau cia dien p thit cdp mdy bién 4p & hai
pha li¢n ti€p (hinh 4-3b). Tai thai diém phat Xungt, tacéd:
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o = Qt, (4-2)
Trong d6 : © = 341 radfs - tin s§ géc ctia dién dp ludi.
Uyo- dién 4p chinh luu i6n nhat, ing véi khi o = 0, nghia 12 khi
tiristo thong nhw diot. V6i s6 pha chinh luu c6 m > 2 ta cg -

m. = :
Uyo ='?sm—n;\/§.U2 =K,.U, S (4-3)
Véi :
K, — Hé 56 phu thude so dé chinh iy
K, ="sin" 7 (4-4)
" In

m - S¢ pha chinh luu, néu 13 so dé cdu thi ldy m = 2 14n 6 pha.
Vidy : so d6 mot pha hai nira chu ky va so d6 cAu mot pha: m =
2thiK,=09;tia3pha: K,=1,17: cdu 3 pha: K, =2,34.

Khi thay ddi dién 4p diéu khién Uy trén ddu vao clta khéi tao xung — dich
pha XF, thoi diém tao xung t, s& thay ddi, .goc mé& van o thay déi va do dé
dién dp ra cda chinh luu dat len phan ing déng co U, thay déi. Nhes dé ta diéu
chinh dugc thong s6 ddu ra ciia dong co.

b) So dé thay thé ciia hé CL- P khéng ddo chiéu

Néu biéu thi bo chink luu bing nguén sdd E,, dién tr& trong Ry, van mot
chiéu V, cung véi mach clia dong cd ta duge so dé thay thé cla hé nhu trén
hinh 4-4,

Sdd Ey chinh 13 dién 4p U, khi khong xét dén sut

dp trén dién trd trong ciia chinh Ivu, do dé né duoc Eg= U,, cosx E

xdc dinh theo (4-1). Mat khic. néu bidt dac tinh cia y

kh6i XF nghia Ia biét quan he o = £(U) thi c6 thé t'
ac dinh E; theo Uy, :

X 1 d dk Ret Ry

Ed = Udﬂ cosa = KCLU(Ik (4-5)

Trong dé E Kea. — He s6 .khu:%’ch dai Eilén A ik 4 - 4. S0 d thay
cua b chinh luu. N&u coi chinh luu 13 WYEN s cia ne CL - B khong

U ddo chiéu
9O —const (4-6)

tinh [hi . KCL =
: dk max

bién tr& Rey, gém cdc thanh phén sau :

RCL = RBA + RKL + Rcm (4'7)
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Trong dé6 :
Rga : Dién trd cla day quin mdy bign 4p, gém dién trd cudn thi

cdp R, va dién tr& cudn so cdp quy déi vé mach thir cdp R;:

Rpa =R; + R; = Ry+R, (4-8)

2
Kpa
Ry : dién tré cuon khing loc (thudng rat nho Ryl ~0)
R.r : dién ud ding tr] xét dén phén sut 4p do hién tuong chuyén
mach giifa cdc tiristo :

m
Rcm = ﬁ XBA (4-9)

V6i Xga- dién khdng cia mdy bién 4p, ciing duoc xdc
dinh tuong tu nhu (4-8) :

Xpa = X + X, =X, + X, (4-10)

2
BA

Ciing c6 thé xdc dinh dién tr& va dién khing cla mdy bign 4p theo cdc
thong s catalo clia mdy :
APy% Upgm _ APy% Uy

- _ - _ 4-11
Rea =100 Lam 100 "g2.1, 1D
_Yin® Usin _Uin% U (4-12)

Ry . .
AT100 Ly, 100 K2 Ly,
Trong do :
Ujdme Liam» Uzams laam ¢ Gid tri dinh mic cha dién 4p va dong

dién (pha) 5o cdp va thir cap clia méy bi¢n 4p.

Kps =22 » Dln . g o6 pign ap.
Ezim  Uszdm
APy%,U % : tdn that dong va dién 4p ngén mach cia mdy bién
ap (gid tri tong d6i %). Chi ¥ ring, so dé thay thé tren day diing
cho thanh phdn mot chiéu cha dién 4p va dong dién.
- ¢} Bdc tinh co cida hé 6 trang thdi dong dién lién tuc
Ta xét truémg hop dong dién phin dng chay lién tuc theo thdi gian, nhu da
V€ trén hinh 4-3c. Day 1a trang thdi 1am viéc chii yéu cia he CL-D, trong dé :
dong dién qua van nay chua tt thi van k& ti€p da mé. Bi€u thic (4-1) ciing
vi€t cho trudng hgp nay.
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Tit so d6 thay th¢, viét phuong trinh can bang dién 4p va thay E = Ko ¢
dugce ; '
— Ed Rm - Ed Ru't

KO KO Ko~ (xq7?

(4-13)

Trong d6 : Ry, = R, + Ry - dién trd téng clia mach phan tng.

Thay E, tix (4-5) ta duge phuong trinh dic tinh co chia hé :

Uy R U, R
O=——coso——U] -0 o R M (4-14)
Ko Ko™~ Ko (KD)’ :
hoic :  @=hcly _Ru; Sy, Ra (4-15)

Ko “% Ko v TKp -k ‘(Kq,)z

Viy didc tinh co cla déng co trong he CL- P & trang thdi dong dién liér
tuc 1a nhimg duong thing song song nhu trén hinh 4-5.
Nhdn xét : Ta ¢6 thé neu mot s6 nhan xér vé he dic tinh nay:

- T6c do khong tai ly twong w, phu thuodc g6c m& o cla tiristo, tifc phu
thudc dién 4p didu khién Ugy :

Ugo Keo
==L e 4-
My Kd COSL K Udk ( 16)
Khi cho tin hi¢u diéu khién @

thay déi tir +Udk.mnx +0+ - Udk,max
thi géc a thay déi tuong ing tir 0

mo.mnx

= 2 s % sdd By thay d6i +Uyp -

2 g,
+ 0+ - Uy, t6c do khéng tai 1y
tudng thay déi tir wgp,, = 0 + - 0
©0.max- 12 dugc ho dic tinh b6 tri
trén géc phdn tr thit 1 va the 4, ~Wy; 1

Chi ¥ : Cdc dudng ddc tinh
khong kéo dai sang phia tréi truc ~©oma
tung, vi cdc van khéng cho dong
dién chay theo chiéu ngugc.

Hinh 4 - 5. Ddc tinh co ciia dong ca trong
hé CL - D khéng ddo chiéu
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- D6 ciing dic tinh co khong d6i va c6 gid tri khong cao :

_(ko)y (ko)
e R " Ru+Ra

= const (4-17

Trong d6 : R thudng cé gid tri 16n : Rep = 3R, (4-18)

- Trong viing phu tai nhd, M —0 va- I, =0, dong dién dong co & khong
duy tri duge lign tuc, ma sé cé dang xung dap mach rdi rac vi déng qua van
nay di tit ma chua dén thoi didm md van ti€p sau ; d6 thi dong dién i) ¢6
dang trén hinh 4-3e. Ngudi ta got trang thdi 1am viéc nay Ia “trang thdi dong
dién gian doan”. Trong ving nay dic tinh co s& cong va rat déc, duoc bidu thi
bang nét lién trong elip hinh 4-5. Trong thiét k€ ngudi ta thudng phai han ché
dén mic ¢6 thé loai bd viing dong dién gidn doan, dim bao cho dong co ngay
khi Jam viéc khong tai véi dong I, ~ 10%14, & dic tinh ¢6 géc md 16n nhit
Omax VAn c¢6 dong dién lien tyc. .

d) Cdc trang thai him, trang thai ham tdi sinh cia déng co va trang
thdi nghich heu cda bé chinh Iuu

bai v6i he CL- D khong dao chiéuy, trang thdi 1am viéc chinh clia dong co
1a “trang thdi déng co”, con b9 chinh lwu 1a “trang thdi chinh hew”. Khi dao,
chinh luu cung cdp nang lugng cho dong co, dong dién I, chay theo chiéu cia
E, nhu trén hinh 4-4, va tuong Ung 1a cdc dac tinh co ndm trong goc phdn tur
thit nhat ¢(hinh 4-5).

Néu phu tai cha déng co 12 momen thé nang (vi du tai my nang), thi khi
ha tdi wong, luc trong trudng cua tai cé thé kéo dong co quay ngugc (<) va
c6 thé xuit hien trang thii him cia dong co : him nguge HN, him dong ning
PN hoic him tai sinh TS nhu di ghi trén cdc doan dac tinh co trong géc phdn
tu thir 4, hinh 4-5. Hay quan sdt su so sdnh dic diém clia cdc trang thdi ham
cing véi trang thai dong co trong bang 4-1.

Bdng 4-1
; Chinh luu Déng co .
Treng thi fngco I, | Sodéthay the
| a [E, [Trthail © | E |Trinai
R
N
Ban
Bong ¢o |o<n/2 |E>0 | Chulwu | w»0 | E>0 oy (Ea- EVRW|(D) (D)o
v/
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Ry —‘
__}
Ham Ham
nguge | F<™2 |Ee>0 | Chluu | @<0 | E<0 nguoe |(Ed * EYRy 0 )m
A\
= Cas Ham
Ham Vai tro
. a=n/2 [E;=0| .0 % w<0 | E<Q déng E/Ry
Bong nang dign trd nang v, E)m
bt
Ry
. ]
Ham Nghich Ham tai
Tai sinh a>nf2 | Eq4<0 Iuu ©<0 | E<0 sinh (E—EalR 0 )m
Vi

Sau day ta khao sdt trang thai nghich lru ctia bo chinh lwu, Bang 4-1 ciing
nhur cdc diac tinh TS trén hinh 4-5 déu cho thdy, O trang thdi hdm t4i sinh, sdd E
va E4 déu déi chidu so véi trang théi dong co. Trong d6, E tdc dong ciing chiéu
dén ciia van va 12 ngudn tao ra dong I, con By nguoc chidu dan cla van (Ez <0y
chitng to bo chinh liru chi thu nang lugng clta dong cu, cdc van chinh luu trong
trudng hop nay chi lam nhiém v chia dong dién mot chiéu I, thanh ra dong
chay déu trong ba pha cia thit cdp m4y bi¢n 4p, tiép d6, méy bién ap s& bign déi
dong thit cap thanh ddng xoay chiéu & phia so cép va tri vé Iuéi dién.

Dé c6 dugc Ey<0, ta phai
cho géc md van o > w2, tie
cosa <0 vd E; = Ujyscosa<O.
Trén hinh 4-6 12 dé thi sdd chinh
lws v6i géc ax160° : tiristo T,
m& tai thdi diém Qt,, nghia 1a
khi u,,<0, c4c tiristo c6 thé thuc
hién chuyén mach duge 13 nho
di¢n 4p thit cdp clia méy bién ip,
nghia 14 nho dién 4p ludi, Vi vay
bd chinh Iuu lic nay lam chic
nang cda “BS nghich luu phu
thude ludi dién”

Hink 4 - 6. D3 thi dién ap (sdd) cia bo chink hru
& trang thei nghich ey

*Vidu 4-1: Lap so d6 thay thé cho h¢ CL-D va xdc dinh pham vi diédu
chinh géc m& van oy, .., dé diéu chinh 16c d¢ dong co trong dai D = 10:1.
S6 liéu cho trude : Dong co 13,5kW : 220V : 1050vg/ph ; 73A ; R, = 0,120,
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Chinh luu tiristo cdu ba pha, ¢6 mdy bién 4p chuyén ding 20kVA, néi Y/Y,
U =380/220V ; U,=220/127V ; dién tr& ngdn mach R, = 0,15Q ; dién khang
ngan mach X, = 0,87Q (khi ngdn mach phia thit c4p).

Gidi : So d6 nguyén 1y cia hé CL-D theo dé bai s& nhu trén hinh 4-7a,
- Dién 4p chinh lwu 16n nhat :

Uyo = Bsin T V2.0, = Ssin T 42,127 =207V
T m n 6

- Vay sdd chinh luu : E; = Egpcosa = 297.cosa.

- DBién tr& cta may bién dp :

Rgs =R, + R, = E;—f&-zo’—lszzo,om
. U 220
trong d6: Kgu = U_:“ =127 1,73
- Bién khdng cla mdy bién 4p :
XBA—X2+X1 X 208?—0299

K 1,73*
- Vay dién tr¢ trong cta b chinh luu (bd qua dién tré cudn khang va sut
ap trén tiristo) ;

m 6
—_— = —_— = SQ
5 XBa =0,05+-0,29=0,3

Theo d6 ta duge 5o d6 thay the ciia hé nhu hinh 4-7b.

Rep = Rpa+ Ry =Rpp +

U4

BA

Ed= E=
297cosa 1,920

ReL Ry
(0,380} 0,120}

—

Ty

a) - by
Hinh 4 - 7. So d6 nguyén Iy va s d6 thay thé cia hé CL - D trorg vi du 4-1
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- T6¢ d¢ 16n nh4t trong dai diéu chinh:

n 1050
max = Wam =§515'15=-ﬁ5—= 110rad/s

- Téc d6 nhod nhit trong dai diéu chinh -

W

®p = “’Bﬂ = 11%0 =1lrad/s

- sdd ctia bo chinh lwu twong dng véi t6c do Oy 12
Ed.max = Udﬂcosc{min: K(demmax + (RCL + Ru)'[dm =

= 1,92.110+(0,38+0,12).73=247,7V

Trong dé : Kb, = Uom ~lamRy _220-73.0,12 1,92Wb

g, 110
. E 2477 0°
Vay :  cosay,, = [j:;x =S5 = 0.834; o, = 33,5

- Stte dién dong cila bo chinh heu twong ang véi t6c do o, 14 :
Ed.min = Udﬂcosamax = K‘:de(’:‘min + (RCL + Ru‘)'ldm =
=1,92.11+(0,38+0,12).73 =56,7V

Vdy: costy,, =EUd—:‘;'l = %?91‘?_ =0,194; @, = 788"

4.2.2. H& Chinh luu diéu khién - Péng co dao chidu

DE cho dong co cé thé 1am viéc duge ca hai chiéu quay @ trang thai dong
€0 ciing nhu & cdc trang thdi ham véi phu tai bat ky (th€ nang hoac phan
khdng), nghia 13 c6 thé 1am viéc duge trong ca 4 géc phin tr cia mit phing
[M, o], ta phdi st dung h¢ CL-D dio chiéu. Vi trong mach dién ¢6 cdc van
ban dan, nén vigc dio chiéu dong ca trong hé nay phdc tap hon so véi he may
phat- dong co ca vé mach dong luc 1in nguyen 1y didu khién,

a) Cdc phuong phdp ddo chiéu quay déng co trong hé CL-P

C6 3 phuong phdp thiét 1ap hé CL- D dio chiéu : dio chidu dong kich tr
dong co ; dao chiéu dong dién phin img bang ti€p diém cong tic to : dao
chiéu dong dién phdn Gng nhd bo chinh Iru thudn nghich.

- Phutong phdp ddo chiéu dong kich tir déng co : Ta dung mot bo chinh luu
khong thuan nghich cdp cho phin ing déng co va dat cdc ti€p diém role —
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cong tic to ddo chiéu trong mach kich 1. Ciing c6 thé
st dung hai nhém chinh luu (thudn —~ nghich) lam
ngudn kich tir dong co. So d6 don giin cha phuong
phép nay cho trén hinh 4-8.

Phuong phip nay don gian, thiét bj i, nhung vi
mach kich tir ¢6 hing s thi gian 16n nén viec déng,
cit, chuyén déi chidy dong kich tir xay ra v&i thoi gian
qud d¢ 16n, anh hudng dén nang suat mdy san xuat.

- Phiuong phdp dio chisy dong dién phan ing
bing tiép digim: Khi gitt chiéy dong kich tir khong déi,
ta dong mét bd chinh luu khong thuan nghich, ket
hop véi cdc ti€p diém dao chidu (T, N) cia cdc cong
tic 10 trong mach phan Gng nht so dé hinh 4-9, ta c6

-mot hé CL - D ddo chiéy trong d6i don gian.

Tuy nhién, viec siy dung ti€p diém trong mach
phin ing Ia khong tin c3y va tudi tho thiét bj kém.
Ngudi ta ciing ¢6 thé sir dung bién phap didu khién dé
dim bio diéu kien déng cit tiép diém Khj I, =~ 0,
nhung khi dé ddi hdj trinh ty tic dong trong mach

theo mot quy tic nhdt dinh, diéu do lam cho do tic

dong nhanh ciia hé kém di.

- Phitong phdp dio chisy dong dign phdn img
bing bg chinh thugn nghjeh : Ngudi ta diing b
chinh hru ¢6 hai nhém van, tuong duong véi hai b6
chinh hru khéng thuan nghich da xét & phdn tren, dé
cung cdp cho phin ng dong co ; méi nhém dam bao
cho dong I, chiy theo mot chiéu. So dé khéi ciia hé
dugc gidi thiu trén hinh 4-10a. Bing cich phéi hgp
gira trang thdi lam viéc clia dong co (trang thai dong

N T
]
T N
f_‘—l'j
+ Ukl -

Hinh 4 - 8, So d¢ HRUYéN
13 hé CL - B ddo chidu
ding phueng phdp dio
chidu dong kich ur

Hinh 4 - 9. So 46 nguyén Iy
hé CL - D ddo chidn diing
b3 tiép diém thudn nghich
trong mach phdn ing

€@ hodc céc trang th4j hdm) va trang théi lam viéc cla cic nhém Vi, V,

(trang thdi chinh hwy hoac nghich luu),
cha mart phing toa d6. C6 thé x4c dinh
vao chiéu dong dien phin ung. Gia du

h¢ c6 kb4 ning lam viéc trong ca 4 géc
dé dang sy phdi hop d6 bang cich dua
quy udce chiéu I, do nhém V.I cung cip
1a duong (I,,>0) thi g6c phén tw 1 va gée 4 déy do Vv,

lam vigc, con gée 2 vi

g6c¢ 3 do V,. Vidu : xét cho trang thdi dong co va ham t4i sinh & ca hai chiéu

quay cua dong co, ta duge cdc
nét ditt 13 dic tinh co cha doéng

S-GT.TO0ngE®N

quan hé phéi hop nhur trén hinh 4-10b, Duong
€0 & cdc trang thii va chiéy quay tuong iing.
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Ta ciing c6 thé suy ra cho céde trudng hop dong co him nguge v hiam
d0ng ning nhu da trinh bay & hinh 4-5 va bang 4-1.

(@p»72) "7~

CBK . e -
B Ham TS ~ -
211

~<. L34 Hy
v Vy: Chis R DY  Ng.lu
—P— 2 (013<‘§} (a1%)
J, ©: Béng co P Ham TS
a) b)

Hinh 4 - 10. S0 do khdi va cdc trang thdi lam viéc co bin cia hé CL - B
ddo chiéu ding b chinh luu thudn nghich trong mach phdan ing déng cer
b) S0 dé nguyén Iy hé CL- P ddo chiéu ding bo chinh luu thudn nghich

So do khéi hinh 4-10 duge cu thé hod bing céc so do nguyén ly. Thudng
gap hai loai so d6 néi bé chinh luu thuan nghich : so dé SONg song - ngugc
(hinh 4-11a) va so d6 hinh chif thap (hinh 4-11b).

Hinh 4 - 11, Cdc so d6 nguyén 5 hé CL- D ddo chiéu diing b6 chink L thugn nghich
a) Se dé tia ba pha song song-ngnge ; b) So dd tia ba pha chit thip
Cdc s0 d6 song song - nguoc ¢6 wu diém 12 sir deng loai bién ap hai 16 day
quén (mot sg cap va mot thit c4p) va tan dung het kha nang cOng suft clia cdc
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16 day quéan dé. Céc so do chit thap doi hoi may bicn 4p ba 16 day quén, trong
d6 {mg v&i méi chiu quay cia dong co chi sir dung moét t6 day quén thit cap,
con t6 thi cap kia dudng nhu bd khong. Vi vay so 40 song song — ngugc ducc
diing nhiéu hon.

¢) Cdc nguyen tdc diéu khién bo chinh lun thudgn nghich trong hé CL- P
ddo chiéu

Bé dam bdo sy phdi hgp 1am viec gita cdc nhém van V|, V, véi dong co
nhu di trinh bay ¢ muc a, ddi hoi phai diéu khién cdc nhém van nay theo
nhitng nguyén tic nhat dinh. C6 hai nguyén tac didu khién cdc nhém van :
diéu khién riéng va diéu khién chung.

- Diéu khién riéng hai nhém van duge thuc hién bing céch : tai mdi thoi
di¢m ta chi cdp xung md tiristo vio mot nhém, cdn nhém kia khéng cd xung
mo nén bi cat khoi dong co. Nguyen tic diéu khién nay dam bio sy lam viéce
ranh mach, loai trir hin dong di¢n cin bing (Icp) chay khép kin trong hai
nhém van (khong qua dong co). Tuy nhién viéc diéu khién phitc lap, vi phai
l&y “tin hiéu khong” ctia ddong dién ciac nhém van dé€ diéu khién “bo logic™,
nham dam bdo chic chin viéc ¢@p xung mé cho nhém van nay khi dong dién
trong nhoém van kia da hoan toan bang khong. Ngoai ra, trinh tr diéu khién
logic nay ciing lam kéo dai thoi gian qud trinh chuyén déi tir nhém nay sang
nhém khic,

- Diéu khién chung duge thyc hién bing cach déng thoi cdp xung md van
Ién ca hai nhém, nghia 1a cd hai nhém van déu & trang thdi théng. Tuy nhién
ta phai tinh (odn sao cho tai timg ché do, chi ¢6 E 4

v
mot nhém cd trao déi nang lugng (thong dong) ! 7~
v6i dong co, cdn nhém kia chi & “trang thdi doi” . K ./
So d6 thay th€ cla hé cé didu khlén chung dugc oo
trinh bay trén hinh 4-12. [] Reyt I,
Uu diém cilia nguyén tic diéu khién chung hai E R E
nhdém van 1a dim bdo cho hé théng linh hoat khi Wt O

chuyén déi ché do, d¢ tic dong nhanh cao, mach
diéu khién don gian. Tuy nhién, do ca hai nhém
van nay déu & trang théi thong, nén ludn luén (6n [] ReL

tai dong dién can bang (i, trén hinh 4-12) chay e -
“ky sinh” giita hai nhém van. —H—_@_
Vi vay khi diéu khién chung, ngudi ta phai i E o

nGi vao h¢ thong cdc cuon khéng can bang KCB min 4 - 12. sy dé thay theé’

nhyv trén hinh 4-11 d€ han ché dong i, dudi mic cda hé CL - D ddo chiéu khi
cho phép. diéu khién chung hai nhém van
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4.2.3. Hé Chinh luu diéu khién - Dang co ty déng

Thuc t€ rat it khi gdp h¢ CL- D khong ty dong. Hé CL- D tu dong thudmg
g4p hai loai : loai di€u chinh wr dong cdc toa do dong co ding bd khuéch dai
tdng va loai diéu chinh doc 1ap cdc toa do kiéu néi tiép.

a) O cdc hé dung b6 khuéch
dai téng (hinh 4-13a), tin hiéu
dat Uy, tin hiéu phan héi am t6c .
BA CLL up

d¢ Uy, va tin hiéu phidn héi am Z 5D CAi  OA
dong dién ¢ ngit Uping duce g s P | .._jlun

16ng hgp thanh Ug trén diu vao
cua hé nho mot bo cong hodc mot
bé khuéch dai, hodc ¢6 thé truc
ti€p dua vao khdi tao xung — dich
pha cia bd chinh lyu. Cau tric va
nguyén 1y .lam viéc cla hé tuong
tr nhe da khao sdt & chwong II
. Bic tinh co diéu chinh clia hé ¢6
dang dic tinh mdy xdc.

Nguyén I¥ lam viéc ciia hé va \
dz_lng dic tfnh co di dugce trinh ?ink: -kljj‘a,‘ f{;dfi niguyén v hé CL - Dty dong
2 . S e y
bay trong chuong IIl (muc 3-5). ng_ ¢ Rrnech darong

b) Hé diéu chinh dgc ldp cdc tog do kiéu ndi tiép dugc thuc hién bang
hai mach vong diéu chinh : vdong diéu chinh ddng dién va vong diéu chinh tdc
d¢ v6i cdc b diéu chinh DC; va DCw dét néi tiép va “doc lap tuong d6i” vdi
nhau. So d6 nguyén 1y cia heé cho trén hinh 4-13b.

Vong dong dién gom tin hiéu dat dong Uy;, bo cam bién CB, lay tin hiéu
phan héi am dong dién Uy = K1, va bo diéu chinh dong DCi, Tin hiéu ra
cia BCi 1a Uy dua vao bo tao xung- dich pha c@ia chinh lvu. Chitc nang cta
vong niy 12 duy tri dong dien dong co khong déi theo gid tri dat Uy, vi vay
nguoi ta sit dung bo DCi dang ty 1¢ - tich phan (PI). Chd ¥ ring, dién 4p dat
Ug; cua vong dong dién chinh 13 dién 4p ra U, clia bo diéu chinh t6¢ do DCo.
Bang cich tao cho PCw mot dac tinh han ché kiéu bao hoa nhir trén hinh 4-14,
ta s& c6 Ug oy = U, w.max = const trong cdc qud trinh quéd do, tuong itng vai
Liimax = [cp = const,

Vong t6¢ do bao gbm tin hiéu dat tdc do Uy, bd cam bién CBw 14y tin
hi¢u phan héi am t6c 46 U,y = K0 va b6 diéu chinh téc d6 PCw. Nhu da
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néu trén, bo DCw ¢é dac tinh kiéu khuéch dai bdo hoa (hinh 4-14) : dién 4p
déu ra cta n6 U,, dugc 14y lam tin higu dat cho vong dong dien (U, = U, )

i [: Usw wa

BC.w

BCi

Vong d/ch tdc do
L@
=

Hinh 4 - 13b. So d6 nguyén Iy hé CL - p v déng o6 didu chini déc
{dp cdc tog dp kidu néi tiép

Sau day ta xét mot qud trinh khoi dong ciia h¢ théng 1am v{ du. Gia sir ta
dat vao hé tin hiéu dat t6c d6 Uy, dong co sé

duge khoi dong nhung ban ddu toc do @ = 0 nén ot Urg= U:

dién ap phin héi Uy, = 0, tin hiéu sai lech & Vaimes 17 U
ddu vao clia b6 didu chinh t6c ddbCowsé lalén F U
nhit : Up, = Uyy; = max . Diém lam viéc ddu Y g

tien cia PCo 13 diém A trén dic tinh diéu

chinh (hinh 4-14), tuong ing, tin hiéu ra cia
BCw (va ciing 1a tin hieu dat dong dién) s& 1a
cuc dai: Uy = Uy, = Ui max-

Hinh 4 - 14. Ddc tinh cia bo
diéu chinh 16c d6 DCw

Ngudi ta chon Uy; ... = KyiIop nén dong dien khéi dong Iyg cla dong co
dugc han ché t6i da & gid tri Ny : Ljmax = Iy = I.p. Sau dé, t6c do tang len,
Upe tang 1én, Upg, = Uy, - Upo $€ gidm ddn va diém 1am viec chay tir A sang
B, nhung trong qué trinh d6 dién dp ddu ra cta bo diéu chinh 16c d6 U, van la
gid tri bao hoa khong ddi, nghia 1a vin duy trl Ug; max trén vong diéu chinh
dong dién va dong dién dong co vin duge gii I, = I.p = const. Gin cuéi qud
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trinh tang téc, t6c d6 di I16n, tuong dng vai
dién 4p phan héi t6c do Uyo.s = AB (hinh 4-
14), di€m lam viéc ra khoi viing bdo hod, Uy
bat ddu giam xudng va dong dién dong co
giam ddn cho dén khi lam viéc xdc lap. Nhy
vay trong doan khoi dong, dic tinh co (hodc co
dien) la dudng thing dimg: Iy = I, =const ;

con trong ving cong tic, dac tinh co co dé

Hinh 4 - 15, Dang ddc tinh ciia hé
ciing phy thude cde h¢ s¢ phan héi tde dO va di¢u chinh déc ldp cac tog do kiéu

dong dién (Kpo va Kyy). Ta ¢ dang dic tinh co  #6i fiép -

nhw v& trén hinh 4-15.

lep M, 1y

4.3. PIEU KHIEN PONG CO MOT CHIEU BANG BO BAM AP
(HE PIEU CHINH XUNG DIEN AP - PONG CO DAX - D)

4.3.1. Nguyén ly 1am viéc ciia hé DAX-D

Béi v6i cdc dong co mot
chieu kich tr doc 1ap cong sust
nhd (c& dudi vai kW) ngudi ta cd
thé sit dung bo bam dp dé tao ra
ddy xung di¢n 4p mot chiéy cung
cdp cho phdn tng dong co. Khi
thay déi do rong céc xung dé,
gid tri trung binh cla dién ip
thay d6i, nh& d6 diéu chinh duge

dong dién, momen va t&c do

dong co.
: So d6 nguyén 1y don gian
cla hé¢ DPAX-D duge vé trén hinh
4-16a. Phdn chii yéu cia né 1a
mot b nguén mot chide U, khoa
diéu khién K, déng co D va van
diot dém V. Gia sir chu ky déng
cat clia khod K 1a Tek, gém
khoang déng tq va khoang cit 1,
thi dién 4p didt vao dong co sé c6
dang xung nhu trén hinh 4-16b.
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Khi K déng, U, = U, dong dién chay tir nguén vao cuén day phin ing ting
din theo ham s& mi (i) ; khi K ngat, dong co dugc cit ra khdi nguén U va
déng kin mach qua diot Vy, dong dién dugc duy tri nhd nang lugng tich luy
trong di¢n cim cla mach phdn \ng, va né sé giam din ciing theo ham s6 mii
(ip). NEu dién cdm ctia mach di 1én, dong dién s& dugce duy trl cho dén chu ky
sau, ta dugc dang dong dién hinh rang cua i =f(t) lién tuc nhu trén hinh 4-16c.
Ngudi ta goi day 13 ché do dong dién lién tuc.

Vi dong dién bién thién theo th¥i gian, nén momen va téc do dong co cling
déu bién thien theo thai gian va he théng khong c6 trang théi xdc lap tinh.

3 ché do dong dién lién tuc, cdc dai lugng trong hé dugc tinh todn theo
gid tri trung binh :

bién 4p hoac sdd trung binh cia bd ngudn bim xung :

Ep=Up=U 4 =4y (4-19)
Tex
Trong d6, d6 rong xung : vy =t _ ty.f, (4-20)
Tex

Véif, = —T—l— [Hz] - tdn s& xung dién ap dat len dong co.
CK

- Ddng di¢n phén tng trung binh s& 13 ;
L =1 =Eb—E=yU—K¢>m
v tb Ru i Ru
Phuong trinh déc tinh co va dac tinh co di¢n ciing twong ty nhu & cic he
CL - D, va F-D di xét :

_ YW R, _YW R, M i
“ KXo Ko TKe (K@)ZM_% B, “2

(4-21)

Dic tinh co theo phurong trinh
(4-22) 1a nhimg dudng thing song
song nhu trén hinh 4-17, trong dé
t6c do khong tai 1y tuéng phuy Doy
thugc do rong xung y

Wgz
yU ' .
= 4-23 Vung ddng
@o Ko ( ) gian doan

Khi cho y thay déi, 1a s& cé
nhimg dudng dac tinh nhan tao
tuong g véi cdc gid tri toc do Hinh 4 - 17, Ddc tinh co ciia hé DAX - D
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khéc nhau, hojc nhitng momen (dong dién) khdi dong khic nhau,

Chi ¥ rang, phuong trinh (4-22) va cdc dac tinh co 1 nhiing dudng thing
chi diing véi ché do dong dien lién tuc. Cung nhu & h¢ CL - D, & hé nay khi
dong dién phdn éng nhd (I, —0), nghia 13 khi phu tai Mc—0 thi ciing xudt
hién ch€ do dong dien gidn doan. Dang dé thj cita dong dién gién doan dugc
v€ trén hinh 4-16d con dac tinh co cla dong co & ché do nay s& 1a dudng cong
nhur di v& § ving st tryc tung ciia d6 thi hinh 4-17. Gi4 tri t6c d¢ khong tai 1y
tudng tinh theo (4-23) chi Ia gia tuwong, con thyc chit tat ca céc dudng dic tinh
déu ¢6 chung mot téc do khong tai 1y tudng 12 o, . (xem hinh 4-17).

u
Dy = Dpmax = Ea (4-24)

4.3.2. Phuong phap diéu khién ha DAX-D

Nhu da phan tich & trén, d€ diéu chinh cde thong s6 ddu ra cila dong co, ta
cin thay déi gid tri trung binh cla di¢n dp hodc sdd ciia bo bam xung, tic phai
thay d6i do rong xung di€n p y. Tir biéu thite (4-20) ta thdy cé 3 phuong phép
diéu khién ; :

- Di¢u khién bing cach thay ddi thai gian déng khod t; va giit Tey (f,)
khong ddi (phuong phép diéu rong). Day 1a phwong phdp don gian va hay
diing nhat.

- Di¢u khién bing cdch thay déi thai gian chu ky xung (phuong phdp diéu
tan) : f, = var va giit t; = const.

- Phuong phdp hén hop : Vira thay déi tdn s6 xung, vira thay déi khoédng
ddng cua khoi 1.

De thyc hién cic phuong phép diéu khién trén, ta phai sit dung cdc loai
“khod diéu khién” khong ti€p didm, c6 do tic dong nhanh cao va déng cit
bang tin hi¢u dien. D6 1a cac loai van dién tir cong sudt nhu transisto lyc hodc
tiristo. Tan s6 xung dién f, phu thude vao d¢ tic dong nhanh cla céc van nay,
néu sir dung eiristo ngudi ta thuémg chon f, = 500Hz.

4.3.3. 89 dd cua hé DAX-D don gian ding khod tiristo

Hinh 4-18 gidi thiéu mot s¢ dé don gian clia hé PAX-D cé khod déng cét
bing tiristo. & mach dong lyc, bd ngudn mot chiéu 13 bo chinh luu cdu diot ba
pha, tao ra dién dp U tuong d6i bing phéng, gitip cho viéc duy tri ché do dong
dién lién tuc duge dé dang. Khod K trong so dé hinh 4-16a dugc thay bing
tiristo T}, né dugc déng bing xung m& Uy, vao ddu méi chu ky ctia xung dién
dp, trong ty nhu déng khod K trén hinh 4-16b tai cac thai diém 0, ty, ty, ...
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