Giauo trinh Nieiin to{i coang nghieiip — Khoa Nieiin

Chuong 1

THYRISTOR

I. CAUTAO

Thyristor con dugc goi 12 SCR (Silicon Controlled Rectifier :diod chinh
luu duge di€u khién bdi cuc cOng silicium ) .SCR gbm 4 16p ban dan p - n
ghép noi ti€p nhau va dugc nGi ra 3 chan .

Chan cho dong dién vao goi 1a cuc Anod viét tat A ,chan cho dong dién
ra g0i 1a cUc Catod vié€t tat K ,chan di€u khién cho dong di€n di tUr A qua K
g0i 1a cuc Gate (cUc cUa hay cuc c6ng ) viét tat G .

Cadu taio cuila GJ* Ky hiediu cuila
< SCR

SCR

Céu truic cuita SCR

II. NGUYENLY HOAT PONG VA PAC TiNH CUA SCR

D€ phan tich nguyén 1y hoat dOng cla SCR ,ta c6 th€ xem SCR gidng
nhU 2 transistor gdm 1 transistor 10ai NPN va 1 transistor 10ai PNP ghép lai
theo ki€u cuc C cla NPN noi v4i cuc B cla PNP va nguoc 1ai cuc C cla
PNP n0i vdi cuc BACCIa NPN .
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Mach thuc nghi€ém SCR dugc vé theo kiu cau tric clla SCR gOm 2
transistor ,transistor 10ai NPN g0i 1a T, va transistor 10ai PNP goi1a T, .

Trudng hop khéa K d€ hé hay U = 0V .

Khi dién dp G cuc G bang OV tlc T, chua c6 dong phan cuc Iy, nén T,
chuadan Iy =0, =0 ,nén I, = 0 va T, ciing ngung dan .Nhu vay truOng
hop nay SCR khong dan dién dugc ,dong dién qua SCR 12 I, = 0 va Uy = Ucc

Tuy nhién khi ting di€n th& ngudn Ucc 1én d€n gid tri dU 16n tdc dién
4p trén SCR ciing ting theo va khi dat dén gid tri dién dp ngdp Uy, (Breakover)
thi dién dp U,k gidm xudng gidng nhu diod va dong dién I, ting nhanh .Liic
nay SCR chuyé€n sang trang thdi dan dién .Dong dién Ung vi liic dién dp Uak
gidm nhanh gQi 1a dong dién duy tri Iy (Holding) .Sau d6, dac tinh cla SCr
gibng nhu 1 diod ndn dién .

Truong hop khéa K déng hay Ug > 0V .

Khi déng khéa K cap ngudn Upc cho cuc cOng SCR ,dién tré Rg ding
d€ gidi han dong kich cho cuc G cla SCR .Lic nay c6 dong kich I > 0 nén
SCR dan tUc transistor T, dugc phan cuc G cuc B ,Iz; >0  c6 dong I, > 0
,dong I¢; cling chinh la dong Iz, nén lic nay T, ciing dan dién va cho dong I
ra ,dong nay di vao cUc nén B, va 1ai tr& thanh dong Iz, .Do d6 ma SCR sé tu
duy tri trang thai dan dién trong nguOn 1 chi€u ma khong can c6 dong kich Ig
lién tuc .

Hién tugng nay sé 1ap 1ai lién tuc ,d@n dén 2 transistor dat dén trang
thdi dan bdo hoa ,khi d6 dién 4p U,k gidm rat nhd khdang 0,7V 1,5V (tuy
10ai ).

Truong hgp phian cuc ngudc SCR.

Phan cuc ngude SCR 1a ndi cuc Anod viao ngudn 4m va cuc Catod vio
nguOn duong cla di€n dp cung cap Ucc .Trudng hgp nay gidng nhu Diod bi
pha cuc ngudc ,SCR sé khong dan di€én ma chi c¢6 dong dién ri rat nhd di qua
va dién 4p roi trén SCR chinh bang dién 4p nguOn (Uak = -Ucc ) .
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Khi ting di€n 4p ngudn Ucc 1én dU 16n thi SCR s€ bi d4nh thlng va
dong dién qua theo chi€u tU Anod sang Catod ( K A ) .Pién 4p nay g0i la
dién dp ngugc Uy .Thong thudng tri s6 Uy va Ugo bang nhau va ngugc dau .

Pac tuyén clia SCR

Naéc tuyedn Volt - Ampegre cuiia

Qua hinh vé& 88& tuyén Volt — Ampere cla SCR ta thay khi chua c6
dong kich Igo n€u di€n dp ddc vao 2 dau SCR du 16n (Ugy) thi SCR sé tu
dan.

Khi dién dp Uax< Upo mubn SCR dan thi phdi c6 dong kich I > 0 .Khi
Ux< U, < Ugo muOn SCR dan thi pha1 co dong Ie>16:>0.

M. CAC THONG SO KY THUAT CUA SCR.

Khi s dung SCR trong mach di€n chiing ta can phai biét cic thong sO
kY thudt quan trong d€ tranh lam hu SCR do thong sO vUgt qud tri cho phép .

Dong thudn t0i da ( Ly..):

L4 dong dién Anod trung binh 16n nhat ma SCR c6 th€ chju dung lién
tUc ,trong truOng hop nay phdi gidi nhiét cho SCR day dU .SCR dugc ché
tao c6 dong htudn t6i da tr Ampere d€n vai trim Ampere .Khi SCR dan dién
dién 4p gidm qua SCR (gilta Anod va Catod) khdang tUr 0,7V dé€n 1,5V tuy
10ai.Khi SCR hoat dOng & ngubn dién xoay chi€u 50Hz thi SCR chi dan & cic
ban ky duong va ngung dan & cdc ban ky 4m nén su gidi nhiét it ddi hoi hon
truOng hgp SCR hoat dOng & nguln 1 chiéu .

Pién 4p nguoc t6i da (Unma) :

La di€n 4p ngugc 16n nhat ma SCR con ¢ thé chiju dung duQc ma chua
tao sU hily thac t’c 1am cho né dan (danh thlng) .Di€n 4p ngUgc cuc dai cla
SCR thuOng tUr 100V dén trén 1000V .

Dong chot (Iy):
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L dong thudn t&i thi€u d€ gilt SCR 4 trang thai dan khi SCR bat dau
chuyén tU trang thai ngung dan sang trang thai dan .

Dong kich cuc c6ng t0i thi€u (L)

NhU ta da biét khi dién 4p Uxg = Uso thi SCR ty d&n ma khong cén
dong kich I .Trén thuc t€ ,nhat 1a khi c6 tdi va khi SCR hoat dOng & ngubn
dién xoay chi€u ngudi ta phai tao 1 dong kich d€ SCR dan ngay (ma khong
phai dgi dén khi di€n dp U,k 16n ) .Dong cuc cOng tOi thi€u cla SCR nhay 1a
dudi 1mA trong lic cdc SCR khac c6 tri sO tUf vai mA dén vai chuc mA No6i
chung SCR c6 cong sudt cang 16n (dong thudn t0i da cang 18n) thi can c6 dong
kich cang 16n .Tuy nhién dong kich khong thé€ qud 16n vi s& lam hu mOi nbi P
— N .Thong thudng SCR c6 th€ chiu dugc mOt dong kich kh4 16n ,thudng 13 it
nhat vai trim mA .

Thoi gian mo (t,,) :

L3 thoOi gian tU Iic bat ddu c6 xung kich dén lic SCR dan gan t6i da
(90% dong thuan dinh mUc) .Thoi gian m& khdang vai s .Do d6 ,thOi gian 4p
dung xung kich & cuc cOng phai lau ,it nhat bang thdi gian nay .

Thoi gian tat (t.q) :

SCR khong tat dugc bang cich ngung dong kich hay bang cédch dp dung
1 dién dp ngudc & cuc cOng .Céch tat 1a bd dong kich va dua dién dp Anod
xubng khong ti8c dong Anod bang khong .Nhung néu ha dién thé Anod
xuOng khong rOi dua 1én 1ai ngay thi SCR 1ai dan mdc dau khéng c6 dong
kich .ThQi gian tat SCR 12 thdi gian tU lic dién 4p Anod xuOng khongcho dén
lic 1én cao tré 1ai ma SCR khong dan 1ai .Thdi gian nay 16n hon thdi gian
md ,thudng 12 vai chuc s .Do c6 thOi gian mG va tat 16n nén SCR 12 10ai linh
ki€n cham ,chi hoat dOng dén t0i da vai chuc KHz .TruOng hop tdi 13 cdm
khang tOc d0 hoat dOng tdi da nhd hon nhiéu .

III. UNG DUNG
1. Mach nap binh Accu tu dong

Gid st Accu chua nap day nén cé dién 4p thap hon 12V ,bié€n trd VR
dugc chinh sao cho & dién 4p nay cUa Accu chua dU 1am diod zener D, bi ddnh
thUng nén chua c6 dong kich cho SGR, dé lam SCR, dan .Lic nay dién 4p trén

cuc Anod cUa SCR, e rquadiod D kfchr SERTglan va cho dong
nap vao Accu .
220Vac
D @(}Neym
NZ_. batio
A
SCR, D,
A K/\l 1!\&)01
; 100 )! SCR,
Acdqu VR
4 ik § J_ 11v
®
100_|_ .
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Khi Accu nap day sé c6 di€n 4p trén binh khodng 13,5V 14V Lic
nay bi€n trd VR dugc chinh sao cho & dién dp nay D, dan va tao dong kich
cho SCR, dan .Khi SCR, dan s& lam dién 4p rdi trén SCR, gidm nhod ,nén
9i€n 4p kich cho cuc G, nhO hon dién dp trén cuc K; vi Ug; = Uae Lic nay
SCR, khong con dong kich n(fa nén s€ ngung dan va khong cho dong nap vio
Accu.

Néu sau thi gian s& dung 1am di€n 4p trén Accu gidm va bién trd VR
khong dU dién 4p danh thlng zener va lam SCR, ngung dan , di€n 4p trén cuc
Anod cla SCR, ting cao nén cho dong qua diod D; kich SCR; dan va cho dong
nap ti€p vao Accu .

Luu ¥ : Ngubn 1 chi€u sau chinh 1uu c6 don séng khong dung tu 10c
,;né€u ta sU dung tu 10c trong mach nay thi mach khong con khd niing tu dOng
ngat dong nap khi Accu di nap day .Vi khi mat dién dp kich thi SCR, sé
ngUng dan sau khi hét ban ky duong d6 .

2. Mach cong tac khong ti€p di€m

Trong cong nghi€p c¢6 mOt sO thi€t bi 1am viéc G ch€ do tat mG thudng
xuyén ,déu nay d6i vGi tdi c6 cong sudt 10n khi tat m& nhu vy thudng tao ra
ho quang dién tai ti€p di€m ,nhuge di€m cla cdc 10ai cong tac cO 1a sau thoi
gian déng cat lién tuc s€ 1am r6 ti€p di€m va khoéng ti€p xiic tOt ,d6i v0i tai
1pha thi mach khong hoat ddng dugc ,con doi véi tdi 3 pha thi d€ dan dén
mat pha 1am hu thi€t bi (nhu ddng c0) hay tai khong dat dén cong sudt dinh
mUc .

SCR
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P& khac phuc nhugc di€ém nay ngudi ta thay vao d6 1a nhing cong tac
dung linh kién dién t( céng sudt hay con goi 12 mach cong tac khong ti€p
di€m .Uu di€m cla mach nay la ding linh kién ban dan déng cat mach dién
nén khong tao ra hO quang dién ,tdi hoat ddng On dinh.

Nguyén Iy hoat ddng mach ,gid si & ban ky duong U, > Uy ,SCR,
dugc phan cuc thudn con SCR, bi phian cUc ngudc néu khéa K chua déng
,chua c6 dong kich cho SCR, thi SCR, chua dan cho dong dién qua .Tuong tu
ngUdc 1ai @ ban ky am ké tiép .

Khi ta déng K & ban ky duong U, > U ,SCR; dugc phan cuc thuan va
dong thGi c6 dong dién di tU A qua diod D, - R; — K - R, xubng B ,do R; va R,
nOi ti€p nhau tao thanh cau phan dp cho cuc cOng G, ,c6 dong kich cho SCR,
dan cho dong dién di tir A sang B .Tu0ng tU & ban kY 4m k€ ti€p U, < Uy
,SCR; dugc phan cuc thudn va dOng thdi c6 dong di€n di tU B qua diod D, — K
-R; — R, v€ B ,do R; va R, n0i ti€p nhau tao thanh cdu phan dp cho cuc cOng
G, ,c6 dong kich cho SCR, dan cho dong dién di tU B sang A .

3. Mach di€u khién t&c dé déng cO van ning
S

—
R]
VR D SCR
U @)
NC
Dién 4p ngudn Dong tai R, VR

110V 1A 2, 7K —4W IK -2W
110V 7A 5,6K —2W 500 -2W
110V 25A 2, 7K —4W 500 -2W
220V 1A 10K - 5W 1K = 2W
220V TA 5,6K —7,5W 500 -2W
220V 25A S6K-75W | 500 - ow

GOoi dOng cO van ning vi 10ai ddng cO nay c6 thé hoat dOng G ngudn
xoay chi€u hodc mOt chi€u vdi ddc tinh tdc d0 tuong tu' DAy 1a 10ai dOng cO
¢6 cuOn cdm ndi ti€p phan Ung .DOng cO van ning thudng 13 10ai cong sudt
thap ding & cdc mdy khoan ,may may ,mdy xay sinh t0 ,v. v..That ra dOng cO
van ning 13 10ai dOng co nbi ti€p ddc biét duoc thi€t k€ d€ hoat dOng chul
y€u & ngudn xoay chi€u .Tuy nhién doi vGi nguOn dién mot chi€u cic cubn
day khong cé cdm khang nén dOng cO quay nhanh hon so v&i ngubn xoay
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chiéu .NhO vay tdc d6 cla dOng cO van ning cé thé dugc thay dGi bang cich
di€u khién géc kich clla SCR cung cap dong mOt chi€u cho ddng co .

Pay 12 mach di€u khién tdc d6 ddng cO van ning co ban . O ban ky
duong SCR cung cap dong cho dong c0 hoat dOng .Phan Ung cla dOn co
quay phét sinh mOt sUc di€én dOng cdm Ung va do hién tugng tU du sUc dién
dOng nay ti€p tuc tOn tai trong ban ky am ti€p theo .Nhu vay & dau ban ky
duong dién 4p 18y tU chi€t 4p VR dudc so sanh vdi sUc di€n dOng cdm Ung
con tOn tai cUa ddng c0 .Khi di€n 4p d6 16n hon thi SCR dan va ti€p tuc dan
trong th0i gian con 1ai cUa ban ky duong .Khi thay d6i chi€t 4p VR di€n ap
,ap dung cho cUc cOng cUa SCR sé ting nhanh hay chdm hon & dau ban ky
duong va nhu vay SCR s& dan sGm hay chdm hon .V&i mach trén ta chi ¢6
th€ di€u khi€n géc kich clla SCR gilra 180° (dan tdan ban ky duong) va 90°
(dan phan nlra ban ky duong) .

Khi dOng cO hoat dOng & ché d0 khong tdi hay G tOc dOng quay thap
tOc d6 c6 thé€ khong 6n dinh .Khi c6 tai 4p dung ,dOng cO chay chdm lai lam
sUc dién dOng cdm Ung gidm gidp SCR dan sGm hon va nhG vay momen
quay cUa dOng cO ting 1én .Mach thuc t& thudng c6 thém mOt vai cdi ti€n .

Ta ciing c6 thé di€u khi€én dOng cO G cd 2 ban ky duong va 4m bang
cach két hdp v6i cau diod chinh 1uu tdan ky hay bang cdch mac 2 SCR ngugc
chi€u v&i mach xung kich d6i x(Utng .Tuy nhién tuy tUng 10ai dOng cO va 4p
dung ma ngUdi ta thém ciac mach hoi ti€p cho thich hgp .

Xung kich

AC@ H"

AC@

Xung kich

CA®WHOI ON TAP

1. Gidi thich nguyén Iy hoat dOng clla SCR khi cuc G c¢6 dién 4p kich va
khong c6 dién 4p kich ?

2. Céc thong sO kY thudt quan trong clla SCR ?

3. Phan biét nguyén 1y hoat dOng clia SCR khi ding vGi ngudn 1 chi€u va
nguOn xoay chi€u ?

4. Trinh bay nguyén Iy mach nap binh Accu tU dOng ?

5. Trinh bay nguyén 1y mach cong tac khong ti€p di€m ?

6. TU mach cong tac khong ti€p di€m ,hiay mach di€u khi€én ddng co 3 pha
rotor 10ng séc ?
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7. Trinh bay nguyén 1y mach di€u khién tOc d6 dOng cO van ning cO ban ?

Chuong 2
DIAC - TRIAC

A. DIAC

I. CAUTAO

Diac ¢6 cdu tao gdm 3 18p ban dan P — N ghép ndi ti€p nhau nhu mot
transistor nhUng chi ra c6 hai chan nén dugc xem nhu mot transistor khong c6
cuUc nén .Hai cuc & hai dau dugc goi 12 T, va T, va do tinh chat d6i xUng cla
Diac nén khong can phan biét cuc T, v&i T, .

Diac dugc viét tat boi Diod Ac semiconductor switch (hay con goi 1a
cong tac ban dan xoay chi€u hai cuc ) .

T :
DZ]
DZ2
Tl
T]
Céu tao ctia Diac C8u triic tu’On duong cla
Ky hiéu g duong

II. NGUYENLY HOAT nQNﬂ.VAADAC TiINH CUA DIAC

Qua mach thuc né’h‘ém% CB'

ngudn Ucc c6 th€ di€u chinh dugc tUr

thdp dén cao .Khi Ucc ¢6 tri sO thap thi /\1>\/ T
dong di€én qua Diac chi 12 dong dién ri c6 P
tri s6 rat nh6 .Khi ta di€u chinh ting Ucc UH y\ 4

1én dén 1 gid tri dU 18n 1a Uy, thi dién dp
rOi trén Diac gidm xuOng nhanh va dong !
dién qua Diac
ting nhanh .Dién 4p nay goi 1a dién 4p ngap (Breakover) va dong dién qua
Diac tai di€ém Ug, g0i la dong di€én ngap Iso .

Dién 4p Ugo cla Diac ¢6 tri sO trong kh@ang tU 20V dén 40V .Dong
dién Iy, c6 tri sO khdang tU vai chuc A dén vai trim A .
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Pac tinh cla Diac hoi gi6ng nhu ddc tinh cla Dio§l Zener ghép néi tiép
nhUng ngUgc chi€u nhau .

Khi ¢6 di€én 4p dac vao
hai chan T, va T, cUa hai Diod
Zener Dy, va Dy, thi s€ c6 mOt U, 0 L
diod phan cuc thuan ,dién ép — I Uy, U
roi trén diod nay 12 U va mot v
diod phin cUc nguQgc , dién ap
r0i trén diod nay 1a U .

Vay dién ap roi trén Uge chinh 12

Uso =Ddc41yén Volt — Ampere cUa Diac

Khi d6i chi€u ngubn dién ngugc 1ai thi van c6 mOt diod zener phin
cuc thuan va moOt diod zener phin cUc ngUQc nén ta cling c6 dién ap Usgo
giOng nhu trén .

B. TRIAC

I. CAUTAO

Triac c6 cdu tao gbm cic 18p ban dan P — N ghép nobi ti€p nhau va
dugc n6i ra 3 chan ,hai chan c¢6 dong dién 16n qua goi 1a T, va T, ,chin di€u
khién cho Triac dan g0i 12 cuc cOng G .

Triac c6 th€ xem nhu 2 SCR ghép song song va ngUdc chi€u nhau sao
cho ¢6 chung cuc cong G .

Triac 12 viét tat cUa Triode Ac semiconductor switch (hay con goi Ia

khéa dién xoay chi€u cé 3 cuc) .

T
2

T

2
G

SCR,
G G SCR,
1
T

! 1

Ky hiéu cUa Triac C&u triic tUong
duong cUa Triac

II. CEu tao cla Triac "PONG VA DAC TINH CUA TRIAC
_ | TAI T, TAI T, TAI T,
[TEER [TEE R
SAE T A TE
_ T, T, T,
9 (b) (©)

(a)
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Cau triic cUa Triac dugc xem nhu 2 SCR ghép song

song va ngu'oc

chi€u nén khi khdo sat dac tinh cUa Triac ngUdi ta khdo sit nhu mach thuc

nghiém sau :

Hinh a khi cUc T, ¢6 di€én dp duong va cuc G dudc kich xung duong thi

Triac s€ dan dién theo chi€u tU T, sang T, .

Hinh b khi cuc T, c6 di€én dp 4m va cUc G dugc kich xung am thi Triac

s€ dan dién theo chi€u tU T, sang T, .

Hinh c khi Triac dugc ding trong ngudn di€n xoay chi€u ,3 ban ky
duong cuc G can dugc kich xung duong ,con G ban ky am cuc G can dugc
kich xung 4m .Triac cho dong di€én qua dudgc cd 2 chi€u va khi da dan dién thi
dién 4p roi trén 2 cuc T, — T, rat nhd nén dudgc coi nhu cong tac ban dan

dung trong nguOn di€n xoay chiéu . 1,
Péc tinh cla Triac gbm 2 phan d6i x(ng nhau qua di€m 0 ,hai phan nay giOng nhu ddc tuy
nhau .

Pdc tuyén Volt — Ampere
cUa Triac

A
€n cla hai SCR mac ngugc chi€u

III. CAC CACH KiCH TRIAC <

+T2 _T2 5
L { - TL RERNE

theo 4 cach khac nhau .VGi hai cich kich dau (a) va (b) goi

10

L

That (@do sU tuUong tac g%)a céac vung ban déif}né Triac duQc kl’cﬂiizlén

1 kich thuan ta chi
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can dong kich nh® d0 d€ Triac dan ,con vGi hai cach kich sau (c) va (d) goi 1a

kich nguQc vi ta phdi can dong kich 16n mGi U d€ 1am Triac dan .

IV. UNG DUNG
1. Mach di€u khi€n 4nh sing

R&t dé di€u khi€n d6 sang cUa béng den tron (10ai béng day téc) vi chi
can thay d6i di€n 4p trung binh dp dung cho dén .Mach lam viéc nay dugc

go1
la macI} lam m0 4nh sang (light dimmer) . 5)
O ban ky duong khi nguOn xoay chi€u _®
tdng ,tu bat dau nap va dién 4p trén tu bat VR
dau ting 1&n nhung chdm hon .Khi dién dp 200«%‘
cUa tu bang dién 4p Ugyo cla Diac thi Diac
x . o U
dan manh tao dong di vao cuc cOng G lam Ae @ AH_,!K
Triac dan ngay va ti€p tuc dan cho dén hét C
phan con 1ai cla ban ky duong .O dau ban 0.1 =|=

ky am ti€p theo tu nap dién theo chiu
ngUQc lai va khi dié dp trén tu
dat dén —Us, cla Diac thi Diac 1ai dan cho dong di vao cuc c@ng G lam Triac
dan ngay va ti€p tuc dan cho d€n hét phan con 1ai cla ban ky am .Nhu vay
Triac dan trong thOi gian xap xi nhau & ban ky duong va 4m .Bang céch thay
d0i thoi hang nap dién Reta c6 thé thay dGi géc kich cla Triac G 2 ban ky va
do d6 dién 4p trung binh cap cho den thay d6i lam 4nh sing den thay dGi .
2. Mach di€u khién ddng co

Triac c6 th€ diéu

s e A L 100 B
chinh tOc dO dOng cO xoay
chi€u nhu dbng cG van "
ndng .Mach dung hai thoi VR cL
hang dé c6 thé kich Triac c | ook R 022
dan .0 ban kY duong khi UAC@ o T E% st
nguOn xoay chi€u ting 1&n 330V R2%
thi tu C, nap qua bién trd OCIZ“ c, 100
VR v&i thOi hang ’ T o |

= VR.C,

dién 4p trén tu ting dan va nap ti€p vio tu C; thong qua di€n trd R, vGi thoi
hang th( hai 1a :
2= RI-C3

11
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khi dién 4p trén tu C; dat bang gié tri Upo cUa Diac ,Diac cho dong qua kich
Triac dan hét phan con 1ai cla ban ky duong .Tuong tu qua ban ky am ké
ti€p tu C, va C; nap theo chi€u ngugc 1ai .

Thoi gian kich dan Triac sGm hay tré 12 tiiy thudc vao viéc thay dbi gid
tri cUla bi€n tr&d VR .

CAU HOI ON TAP
1.  Cho biét cdu tao cla Diac va Triac ?
2. Phan biét nguyén ly va dac tinh cUa Diac va Diod zener ?
3. Phan biét nguyén ly va ddc tinh cla Triac va SCR ?
4. Cho biét céc cich kich cUa Triac ?
5. Trinh bay nguyén Iy mach di€u khién tOc d6 ddng cO van niing ?
6. Trinh bay nguyén 1y mach di€u khi€n 4nh sing dén ?
Churong 3

MACH CHINH LUU & PIEU KHIEN PHA

Chinh Iuu 13 bi€n ning lugng di€n xoay chi€u thanh ning 1Ugng dién
mOt chi€u .hi€n nay trong kY thudt chinh 1uu ngUdi ta chi dung cdc phan tl
ban dan cong sudt (Diod ,SCR ) .Pi€u d6 1a do bO chinh Iuu ban dan c6 hiéu
sudt cao ,]am vi€c tin cdy ,gid thanh ré ,chi phi bdo duGng khong ding k&
Jkich thudc va trong lugng bé .PE chinh Iuu cong sudt nhd ngudi ta thudng
cdc b0 chinh Iuu 2 nlta chu ky ,con d€ chinh luu cong sudt 16n ngUdi ta
thuOng dung cac bO chinh fytu 3 pha .Uu dl@m cUa cdc bd chinh Iuu 3 pha la

ao_dono_‘ Jn séng bé) Pi€u d6 1am don gidn héa van
% ndy chu yé chi xétrefic/mych chinh 1 01 vOi tai
i U RL
PHA 0 5 .
bamky
-U
p
U
O
U
p
0 2
U
N b
2 2 ]
-U
p
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O ban ky duong cla U; ,diod
dugc phan cuc thudn dan dién ,con
G ban ky am ,diod phin cUc ngugc
nén khong cho dong qua tai.

Dang séng ra sau diod ,tUc dién thé dp dung cho tdi 1a 1 ban ky duong
trong 1 chu ky T.

Mu6n diod dan dién thi dién
thé€ phan cuc thudn phdi 16n hon
U (0.6V d6i v6i 1oai Si va 0.2V
doi vGi 10ai Ge) ,ta b6 qua U ma
xem nhu diod bat d&u dan & 0V.

Pién thé€ ra U, bi€n thién tU OV 1én dén dién thé dinh U,, r0i gidm vé
OV trong khOang thOi gian t& 0  T/2 (bdn ky duong) va bang OV trong
khdang thOi gian tu'T/2 T (ban kY am).

Thanh phan dién thé 1 chi€u U, la tri trung binh trung 1 chu ky .

Ta c6 cong thUic tOng quat tinh tri trung binh:

T
Uo > u( tidt
To
Tri trung binh dién 4p ngd ra:

= 17 :
Uo = U,sin td t
To
Trong d6: * T=2 :Chuky.
Un = +2 Upy : Dién dp dinh (V).
Upn : Dién 4p hi€u dung (V).
J— 2
Uo %( U _sin tdt U_sin td t)

0

* KhiO<t< U,

* Khi <t<?2 U,

vay U, — U_sin td t
0

=—"mcos t.°

U U
=—"(coP’ cos) —"(1 1
2( ) 2( )

13
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— U
ﬂ U, — 0318 %

hay

U_O \/EU —= 0'45J rms

Gfa tri cUc dai cUa dién 4p ngugc dat 1én diod
UNmax = Um = \/E Urms

II . Mach chinh luu bin kY ¢6 diéu khién

SCR U
L
p
Ui Xung Uo RL /\
O bin kY duong cla U, U,
,SCR dugc phan cuc thudn va tai Is
thoi di€m  c6 xung kich nén SCR
dan dién ,con & ban ky am ,SCR
phan cUc nguQc nén khong cho 0 L !
dong qua tai. U,
Dang séng ra sau SCR,tUc dién thé agd;lg_l chio_tai 1ai 1iphan cUa bén
kY duong bat dau tUr thoi di€m  trong 1 chu ky'f.
bién thé ra U, bién thién tU 0 \ \
1én dén dién thé dinh U, rbi ! o)
gidm v€ 0V trong khdang th0i gian U
tr  T/2 (ban ky duong) va bang N I
OV trong kh®ang thOi gian tU T/2 0 >

T (b4an ky am).
Thanh phan dién thé€ 1 chiéu U, la tr kg binh trdag/1 chu ky .
Ta c6 cong thic tdng quat tinh tri trung binh:

_ 1T
Uo = usintd t
T

0

Tri trung binh dién 4p ngd ra:
- T
Uo % Usin td t

Trong d6: e T=2 :Chuky.
Up = v2 Uy : Dién 4p dinh (V).

14



Giauo trinh Nieiin to{i coang nghieiip — Khoa Nieiin

U.s : Di€n 4p hi€u dung (V).
— 2
Uo %( Usintdt U sintdt U_sin td t)

0

* KhiO<t< U, o0
* Khi t< Uu, 0
* Khi t 2 U, o0
vay U, 2i U,sin td t
=$cost§
2
u U
=—m(cos cos) —"(cos 1
> ( ) > ( )

— U
U —"(cos 1
o 5 ( )

hay

U, 0223

(cos 1)

rms

Gfa tri cUc dai cUa dién 4p ngugc dat 1én SCR
UNmax = Um = \/E Urms

II. Chinh luu 1 pha hai ntra chu ky
1. Mach ding mdy bién dp cé diém giita cudn day thir cdp

Trong mach chinh luu toan kY ,D; dan G ban ky duong cla U, va D,
dan & ban ky duong cla U, .Ma U, va U, 1&ch pha 180° .Nén di€n thé ra trén
tdi gOm cd 2 ban kY.

Tri trung binh dién 4p ngd ra:

R 2 2

U, > utdt 2(U.sintdt U_sin tdt)
2 2

2 U_sin td t Yo cos t L h(cos() cos ) h(1 (1)

0

15
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U, ZU._. 0636

Hay U o 2—\/5 U rms O'9U rms
You ooy,
Um

0 ./\ /\ |
RL
U
UO
Um
Khi D, dan cho dong qua

tdi R, thi D, bi phan cUc ngUgc 0

va dién 4p ngugc dat 1én Anod 1)

va Catod cUa D, bang téng U, U,

v6i U,. TuOng tU ngUQc lai 0

khi D, dan thi dién 4p ngugc

r0i trén D, cling bang tOng U,

Vél U2 .

Dién 4p ngUQc cuc dai
trén mOi Diod (Unmay):
UNmax =2Um = 2 \/5 Urms _2Um D D

2. Mach ding c@u Diod
Trong sO dd ngudi ta ding 2 nhém diod : Nhém Catod chung gbm 2
diod D;va D, ,nhém Anod chung gbm 2 diod D; va D, .
Pién 4p th( cap cla bién 4p la:
U =U,sin t
Trong béan kS/ dau (+) (O t ) U; > 0 céac diod D, va D, dan ,dong
dién di tU A qua D, dén C qua phu tai R, dén D qua D; dén B.
DPién 4p trén tdi R 1a U, = U; - 2U =1,
Con dién 4p trén D,va Dy 1a Up, = Upy =-U; < 0
Trong ban ky sau (-) ( t 2 ) U <0 cac diod D, va D, dan ,dong
dién di tU B qua D, dén C qua phu tdi R, dén D qua D, dén A.

16
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Dién dp trén tdi R 1a U, = U, - 2U =,
Con dién ap trén D, vaD;1a Up, = Up; =-U; <0

Nhu vay trong mOi ban U
ky déu c6 dong qua phu tai U
theo 1 chi€u tUr C sang D.
> Tri trung binh dién dp ngé ra la:

0
- 2
U, Zi utd t 2 a

0 UN ‘ SCR4 SCRl
2\ gy 2 A5 &%
> U_sin tdt =U 0

0
Uo 0636J,, U 3@5 YRR

Hay ”w

UO 2—\/5 U rms O'9U rms Ui

A

> Dién dp nguoc cuc dai trén moi diod la: O
UNmax = Ul = \/5 Urms
3) Mach chinh luu cau 1 pha cé diéu khi€n o

Trong sO dO nay ngudi ta dung 4
SCR ,ciac SCR nay dugc di€u khi€n bang U

cac xung kich tuong Ung ig .g g e ™
Thong thuOng céc xung kich ndy dugc It
cung cap tU 1 mach tao xung chung .
Mach chinh luu dugc cung cép tr 1 ngudn d{ljén X0y ChiEu qua may Bien ap

O

vGi dién 4p th(r cap : u, %
u; = Uimsin t 0 .
UN
0 >
17




Giauo trinh Nieiin to{i coang nghieiip — Khoa Nieiin

Cic xung di€u  khién
iG1 ,i2 »igs »igs €O cung chu ky v@i u;
nhung xudt hién khong dong thoi
vOi u; .

Céc xung ig, va ig; xudt hién
sau u; mOt géc ,con cdc xung
i ,igs xudt hi€n sau u; mOt géc  +

Trong nlfa chu ky dau cUla u;
(bdn ky duong ), (0 t )
SCR; va SCR; dugc phan cuc
thuan .Do dé ,tai t= (cd ig va
iez) ,SCR, va SCR; dan .Lic nay
dong dién di tU A —SCR, - C - R, —
D — SCR; — B .Céc SCR nay dan cho

dén t= .Tai t= ,u=0
,nén dong qua SCR ciing bang 0 1am
SCR ngung dan .

Trong thdi gian SCR dan ( t ).ptréntdi:

U,=u;=u;,sin t
Dong dién qua tai :
| . Yo bsin t
R. Ry

Dién 4p roi trén SCR ,khi dang dan rat nhd nén ta c6 thé€ bO qua va xem
nhu bang 0.

Sang nUa chu kY sau cUa u; (bdn ky dam ), ( t 2 ),SCR,vaSCR,
dugc phan cuc thuan .Do d6 ,tai t= + (c0 ig va igs) ,SCR, va SCR,
dan .Lic nay dong dién di tU B — SCR, - C - R, — D — SCR, — A .Céc SCR nay
danchodén t=2 .Tai t=2 ,u =0 ,nén dong qua SCR ciing bang 0 lam
SCR ngung dan .

Trong thdi gian SCR dan ( t ).Aptréntdi:

L

U, =-u; = -u;,,sin t
Dong dién qua tai :

u_ .
| — Msin t
L

Tri trung binh cUa dién 4p chinh luu :

18
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_ 2

Uo i Uid t
2

= 2 :

Uo — U, sin td t
2

- U

Uo —™(cos 1) ﬁu'(cos 1)

Trong d6 Uy, 12 bién d6 dién 4p dinh cUa th( cap mdy bién 4p.
Ta dé dang thdy rang khi khi thay d6i  tUr 0 thi tr trung binh dién

A~ 2.0 2. \ 2U im ~2 N . . A
ap ra cap trén tai U, thay doéi tu 0 .Do d6 ta c6 thé diéu khién di€én ap

trung binh bang c4ch thay doi
Dién dp ngudc cuc dai trén mOi SCR 13 :
UNmax = Uim
B. CHINH LUU 3 PHA
I. Mach chinh luu hinh tia

Trong sO d6 nay n€u ta chon di€n 4p D
pha A lam gOc pha ,ta c6:
: —_— D
uy = Ugysin ¢t N

ug = U, (sin t-120°

uc=U,(sin t+ 120°

D€ chinh Iuu cic dién 4p nay L
ngUdi ta dung 1 nhém diod Catod chung
gOdm 3 diod Dy, D,, D5 .

Oa day theo quy tac cUa nhém
diod catod chung ,chi diod nao n0i v&i

pha c6 dién 4p duong nhat & trang thai Ei \ A B C
dan .Do d6 trong kh@ang thoi gian : TN
0 t< — uc 16n nhat ,chi \ /
~ A 6 N 1 0 y 2 “‘ \‘ -
6 D; dan ,dong dién di tU phaC  D; YN t
RL N / * ':\'\
s -Um s “ " :
t= ¢ Uc va u, 10n nhat ,nén
x « A . \ U
D; va D, cung dan ,dong di€n di tu pha C vt A B C
vaphaA D;&D; Ry N. N / \
. \ L \
t

19
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o< <o 16n nhat ,chi
c6 D, dan ,dong dién di ttrpha A D,
R. N.

5 , " x A .oa
t= o Uavaus 10n nhat ,nén D, va D, cung dan ,dong dién di tu
phaAvaphaB D;&D, Ry N.

3 Vé ol 2 x « A . \
?< t< — Us 10n nhat ,chi c6 D, dan ,dong di€n di tu pha B
D, R, N.

3 7 n A < N x N « A . \
t= EX up va uc 10n nhat ,nén D, va D; cung dan ,dong dien di tu

pha B va pha C Dz & D3 RL N.
3

?<t

2 uc 16n nhat ,chi c6 D5 dan ,dong dién di tUf pha C
D; Ry N.

Vay trong 1 chuky 2 ca 3 diod sé& 1an 1ugt thay phién nhau dan trong
khdang thOi gian bang nhau ,do d6 ta chi viéc 1dy tri trung binh 1 pha trong 1
chu kY r0i nhan 3.

Tri trung binh di€n 4p ngo ra:

5

2 6
Uo 1 ud t 3 U, sin td t
2 2
6
Uo e Yo o5 cos
s 2 §)
Uo ?u 082U,

Trong mdta,pl;)'en do dlnh dién 4 ap pha th(r cap

Ui A B C
" i@h ‘11/1}25 t\§/7fv‘é 6 tri
T o 0F 7 ) t
I . Mach chinh Iuu SniRtia cé diéu ki X
] b/ el
i
nEn
U
UOW A B C
"CTEFTTNTTS
20 P 5! A
|I *
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Trong sO dO nay tuong tu néu ta
chon dién 4p pha A 1am gOc pha ,ta c6:

uy = Ugsin t

ug = U, (sin t-120°

uc=U,(sin t+ 120°

D€ diéu khi€n cic SCR nay nguoi
ta cling dung cidc dong xung kich diéu
khién i, ,ig g .Céc xung diéu khién
nay c6 cung chu ky véi cdc di€én dp ngd
vao nguOn 3 pha .

Th( tu phat cac xung di€u khié€n ig; d€n ig, d€n igs cdch nhau 1 géc pha

2 A X . \ . X
3 .Nhu vay trong mOi chu ky tai géc pha 6 ,.SCR; dan vi c6 dong
JAN V4 nr . 2 X
ig; va dieén ap u, 10n nhat .Con tai géc pha 6 ? ,SCR, dan vi ¢co
N V4 nr ~. . 4
dong i, va di€én 4p ug 10n nhat .CuOi cung tai géc pha 5 3 SCR;

dan vi c6 dong ig; va dién 4p uc 16n nhat .
Khi mOt SCR dan thi 2 SCR kia ngUng dan .Khi so sdnh v&i mach chinh

b

luu hinh tia dung Diod thi ta thdy rang Diod D, dan tai géc pha , on

[
4

Diod D, dan tai géc pha va Diod D; dan tai géc pha |

6 3 6

Nhu vay 1a géc m@ cham cUa SCR so vGi Diod tuong Ung trong
mach chinh 1uu ciing 10ai V&i gid thi€t mach chinh 1uu 1am viéc trong ché do
lién tuc .ta co:

O day theo quy tac clia nhém SCR catod chung ,chi SCR nao n0i v&i
pha c6 di€én 4p duong nhat va cé xung kich thi SCR dé mdi G trang thdi
dan .Do d6 trong kh@ang thoi gian :

5 7 ~ . . 2 X
5 t 5 u, 16n nhat va khi ¢6 xung kich ig, thi chi ¢c6 SCR; dan
cho dong dién di trpha A SCR;, R_ N.
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5 3 , . ,
E t 3 ug 10n nhat va khi c¢6 xung kich ig, thi chi ¢6 SCR,

dan cho dong dién di trphaB  SCR, R, N.
.3 , N e P .
0 t 6 va ? t 2 uc18n nhat va khi ¢6 xung kich ig; thi

chi c6 SCR; dan cho dong dién di trphaC  SCR; R. N.

Vay trong 1 chuky 2 ¢ 3 SCR sé€ 1an 1ugt thay phién nhau dan trong
khOang thOi gian bang nhau ,do d6 ta chi viéc 1ay tri trung binh 1 pha trong 1
chu kY r0i nhan 3.

Tri trung binh dién 4p ngo ra:

o 2
Uo i Uid t
2
5
— 2 6
Uo 3 U_sin td t 3 U_sin td t
2 | 2
6
Uo Y., cos t ¢
2 %
Uo ?Umcos

Trong d6 U, 1a bién d0 dinh dién 4p pha th(t cap mOt pha.

Pién ap nguoc cuc dai trén moi SCR:

La lugng chénh 1&ch dién 4p gilra pha c6 tri 16n nhat so v&i pha c6 tri
nhO nhat.

Tacé:U,,... ~3U,

III . Mach chinh Iuu hinh cau

U
s A B C
ook e
1 2 3 oo
— OO0 —sa y /
N o+ 0500 §RL . of y \ = >
7T c LA
D*D?D* U / > ’:' .
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Trong sO dO nay néu ta chon dién 4p
pha A 1am gOc pha ,ta c6:

uy = Upsin t

ug = U, (sin t— 120

uc=U,(sin t+ 120°)

D€ chinh 1uu c4c dién 4p niy ngudi ta diing 2 nhém diod :Nhém diod
Catod chung gam 3 diod D, D,, D; va Nhém diod Anod chung gﬁm 3 diod Dy,
Ds, Dg .

O day theo quy tdc clia nhém diod catod chung ,chi diod nao ndi v6i pha
c6 dién dp dudng nhat thi G trang thai dan va nhém diod Anod chung ,chi diod
nao ndi v&i pha c6 dién 4p 4m nhat thi G trang thdi dan .Do d6 trong khdang
thOi gian

0 t< ¢ uclbn nhat & up nhG nhat ,chi ¢6 D; & Ds dan ,dong
diénditrphaC D, R, Ds B.

t = — uc, uy 16n nhat va ug nhd nhat ,nén D; ,D; va Ds cling

6
dan ,dong dién di tphaCvaphaA D;&D, R, Ds B.

5 < <5 m 16n nhat & ug nhd nhat ,chi ¢6 D, & Ds dan ,dong

diénditrphaA D, R, D5 B.

t = us 16n nhat va ug ,uc nhd nhat ,nén D, ,Ds va Dy cling

2
dan ,dong dién dit'phaA D, R, Ds,Dy B&C.
5 , ” Yy . N
E< t< i u, 10n nhat & uc nhO nhat ,chi ¢6 D; & D¢ dan ,dong
diéndittphaA D, R, D¢ C.

t = Us , Ug 16n nhdt va uc nhd nhat ;nén D, ,D, va D cling

dan ,dong ?iién ditUphaAvaphaB D, &D, R, Ds C.
% < t< % ug 16n nhat & uc nhd nhét ,chi ¢6 D, & Dy dan

,dong diénditUphaB D, R, D¢ C.
t = 7? ug 16n nhat va uc ,ux nhd nhdt ,nén D, ,Ds va D, ciing

dan ,dong dién ditrphaB D, R, Ds,D; C&A.
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7 3 , o S , x
o < t< - ug 1On nhat & u, nhO nhat ,chi ¢6 D, & D, dan ,dong

diéndittphaB D, R, D, A.
t = 37 Ug , uc 18n nhat va u, nhd nhat ,nén D, ,D; va D, cung
dan ,dong diénditphaBvaphaC D,&D; R, D, A.
37 < t< % uc 16n nh@t & u, nhd nhat ,chi ¢6 D; & D, dan
dong diénditUphaC D; R, Dy A.

11 .. . . O .
t= ? uc 1On nhat va u, ,ug nhO nhat ,nén D; ,D, va Ds cung dan

,dong diénditUphaC D; R, D;,D; A&B.
% < t 2 ucl1dbn nhdt & ug nhd nhdt chi c6 D; & Ds dan
,dong diénditphaC D; R, Ds; B.

Vay trong 1 chu ky 2 cd 6 diod sé& 1an 1ugt thay phién nhau dan trong
khOang thOi gian bang nhau ,do d6 ta chi viéc 1ay tri trung binh 1 pha trong 1
chu kY ri nhan 6.

Tri trung binh dién ap ngo ra:

Trong d6 uy=us —ug

=Upsin t— Upsin( t—120°)
= J3U, cos( t—60°)

1 6 °
— udt — (U._sin t U sin( t 120°))d ¢
2 . d 2 m m

6

Uo

2
Uo 3 J3U, cos( t 60°)d ¢

6
Uo ﬂUm 1,65U
Pién ap nguoc cuc dai trén moi Diod:
La lugng chénh 1&ch dién 4p gilra pha c6 tri 16n nhat so v&i pha c6 tri
nhO nhat.
Tacé:U,,. A3U
IV . Mach chinh luu hinh cau cé di€u khién

Trong sO d6 nay tuong tU néu ta sk s% %
chon dién 4p pha A 1am gOc pha ,ta c6: — {/
st
x

m

— 0000 —a
N+ /H0800N
24 T
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uy = Ugsin t
ug = U, (sin t-120°
uc=U,(sin t+ 120°
D€ diéu khién cdc SCR nay ngudi
ta ciing dung cidc dong xung kich di€u
khi€n ig; ,igs »ic2 sics »ics »igs .Cach nhau 1 U,

khdang 3 Trong d6 ,cac xung kich ’ \ RN

tai mOi thOi di€m goila . ok

Vi gid thi€t mach chinh luu 1am viéc
trong cbé' dod lién tuc ,tacé : r |
O day cdc SCR dugc chia 1am 2 nhém : Uil N

Nhoém SCR catod chung SCR, ,SCR, ,SCR; va i ™
nhém SCR Anod chung SCR,; ,SCRs; ,SCRg
.Chi c6 mOt SCR trong nhém Catod chung dan i
khi dién 4p pha ndi vGi né 1a duong nhat va OI_.I_.I_.I.

G4 1G3

né c¢6 tin hiéu xung kich ig ,con trong nhém Tie T s s
Anod chung ciing chi ¢6 mOt SCR dan khi U
dién 4p pha n0i v&i né 1a 4m nhé'tAvé no ciing U B A IR
c6 tin hiéu xung kich iz .Khi mOt trong ba ","\! TN N
SCR dan thi hai SCR con 1ai cla nhém dé & o
trang thdi ngung dan (Khéa) Do d6 trong . ol | .
khdang thoi gian : 253 35
O ban ky duong cUa u, ,tai thoi diém g ¢
ic; 1am SCR; dan hét phan con l1ai cla ban ky .
5

O bén ky duong cla ug ,tai thoi diém —

(o)}

ig, 1am SCR, dan hét phan con 1ai cla ban ky .

3 ban ky duong cUa uc ,tai thoi di€ém %

163 lam SCR; dan hét phén con lai cUa ban k}‘/ )

O ban kY 4m cUa ug ,tai thoi diém | % c6 xung kich igs
lam SCRs dan hét phan con l1ai cla ban ky .

O bén ky am cla uc ,tai thoi diém S o6 X

lam SCR¢ dan hét phan con 1ai cla ban ky .

25
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2 \ 2 . N\ . . 7 .
O bédn ky 4m cUa u, ,tai thoi diém E c6 xung kich ig;

lam SCR, dan hét phan con 1ai cla ban ky .
Trong d6 la géc mG cham cla SCR so vGi Diod tuong Ung trong
mach chinh 1uu cuing 10ai

Trong khéang t ., tacéu, duong nhat va ug 4m nhat khi ¢
xung kich ig thi chi ¢c6 SCR, dan va SCRs con dang dan nén cho dong
dién di tpha A SCR, R. SCRs B.Diéndp &2 dau phu tai
(ta b qua dién 4p roi trén 2 SCR) trong dOan nay 12 :

U, =Ux — Up
- Trong khdang , t ,,tacé u, duong nhat va uc 4m nhat khi
c6 xung kich ige thi chi c6 SCRs dan va SCR, con dang dan nén cho dong
dién di trpha A SCR, R, SCR; C.DPién 4p &2 dau phu tai
(ta bd qua dién 4p roi trén 2 SCR) trong dQan nay 1 :

U, = Up — Uc
- Trong khf)ang 3 t ,,tacéusduong nhat va uc Am nhat khi
c¢6 xung kich ig, thi chi ¢c6 SCR, dan va SCR, con dang dan nén cho dong
diénditrphaB SCR, R, SCRy; C.Dbién dp G2 dau phu tdi
(ta b qua dién 4p r0i trén 2 SCR) trong dOan nay 1 :

U, =Up — Uc
- Trong khdang , t ., tacé us duong nhat va u, 4m nhat khi
c6 xung kich ig4 thi chi c6 SCR, dan va SCR, con dang dan nén cho dong
dién ditphaB SCR, R, SCR, A .Dién dp &2 dau phu tai
(ta bO qua dién 4p roi trén 2 SCR) trong dOan nay la :

U, = U — Ua
- Trong khdang s t ,,tacé uc duong nhdt va u, Am nhat khi
c6 xung kich ig; thi chi ¢c6 SCR; dan va SCR, con dang dan nén cho dong
dién di trphaC SCR; R, SCR; A .Dbién dp G2 dau phu tdi
(ta bO qua dién &p roi trén 2 SCR) trong dOan nay 1a :

U, = Uc — Ux
- Trong kh@ang t ., tacé uc duong nhat va ug Am nhat khi
c6 xung kich igs thi chi c6 SCRs dan va SCR; con dang dan nén cho dong
dién ditphaC SCR; R, SCRs; B .Piéndp &2 dau phu tdi (ta
bd qua dién 4p roi trén 2 SCR) trong dQan nay I :

U, =Uc— Ug
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Vay trong 1 chuky 2 c& 6 SCR sé 1an 1ugt thay phién nhau dan trong
khO@ang th0i gian bang nhau ,do d6 ta chi viéc 14y tri trung binh 1 pha trong 1

chu ky rOi nhan 6.

Tri trung binh dién ap ngo ra:

_ 1 2

Uo 2— . Uod t

— 6 ?

Uo > 1 u u,dt

Khi thay trong bi€u thUc nay:
' 6
’ 2

us—ug=Upy[sin t—sin( t—120%]
=/3U, cos(t 60)

Ta co :
Uo 2£ 2\/§Umcos(t 60)d t
6
Eumsin t 60 , 2
Eumcos

Trong d6 U, 14 bién d0 dinh dién dp pha th(t cap mOt pha.
Ta thdy rang néu thay d6i  tUr 0 dén > thi ¢6 thé€ thay do0i tri trung

3J3

binh cUa dién ép chinh luu tf —==U _ dén OV .

Pién ap ngudc cuc dai trén moi SCR:
La lugng chénh 1&ch dién 4p gilra pha c6 tri 16n nhat so véi pha c6 tri

nhO nhat.
Ta Cé: UNmax \/§Um
CAU HOI ON TAP

1. Trinh bay nguyén 1y hoat ddng mach chinh 1uu 1 pha ban ky ? Cho biét tri
trung binh dién 4p ngd ra ?
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. So sanh mach chinh 1Uu tdan ky gilta mach dung 2 Diod v&i mach dung 4
Diod ?

. Trong mach chinh 1uu toan kY 1 pha c6é di€u khi€n .Cho biét tri trung binh
dién 4p ngd ra thay dGi 16n nhat va nhd nhat bang bao nhiéu ?

. Trinh bay nguyén 1y hoat dOng mach chinh 1uu 3 pha hinh tia ? Cho biét trj
trung binh di€n dp ngd ra ?

. Trinh bay nguyén ly hoat ddng mach chinh Iuu 3 pha hinh cau ? Cho biét
tri trung binh di€n 4p ngd ra ?

. Trinh bay nguyén ly hoat ddng mach chinh 1uu 3 pha hinh tia c¢6 di€u khi€n
%

. Trinh bay nguyén 1y hoat dOng mach chinh luu 3 pha hinh cau cé di€u
khién ?

Chuong 4
Tiy HIE W‘I v

{C MACH TAO XUNG
» L

I. KHARXIEM <L

Tin hi€u xung 3 khong Ljen tUc theo thOi gian c6 thé 1a tin hiu dién

ap ,dong dlen hay quang 1a tuy ban chat vat 1y .Tin hi€u xung hét sUc da dang
Khi chi ¢6 1 xung riéng biét thi ta g0oi 12 xung don .Khi c6 nhi€u xung xuat
hién lién tuc thi ta g0i d6 1a diy xung .DAy xung c6 th€ c6 chu kY tudn hoan
hoac khong c6 chu ky .

Vi, : Bién do0 .
V: D0 gidm 4p dinh xung .

t, : DO dai sudn trudc (canh
1én)

t, : PO dai suOn sau (canh
xuodng)

t, : PO dai xung .

Né€u la day xung tudn hoan con cé thém chu kY (tan s0) ,d6 rOng xung.

A . onno

VR

AN AN
N4
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Do tin hi€u xung rat da dang nén d€ tim phan riéng clia 1 mach doi véi
tin hi€u xung bat ky nao d6 ngUdi ta phadi qui tin hi€u xung vé dang tGng cla
nh{ing ham cG ban .

II. CAC MACH CO BAN
1. Dung diod bén dan

Diing d€ giGi han bién d0 cla tin hiéu .

* Mach xén trén

o Y
o 4 -
/ T and .
[ v Z Y

s AN
N
yi R R Vo VN+ y { \ =t
| L, v
+
hd A4 V 1
V1<VN;Dtét Vo = Vi i
vi Vyx:Ddan v,=Vy
R
— M AN
v DV, Vil _
N t

T 7 T 7
i i i i
' 1 ' 1
/ ! \ !
\ ; \ !
\ ! \ |
\ / \ /
\ / \ /
\ / \ /
\ ! \ !
x
o \
= N N ./
. — N A
Va N v

Vi VN 5 D tét Vo = VN

* Mach xén duoi
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vi <Vy:Ddan v,=Vy
vi > Vy ;Dtét Vo = Vi

\/

| o V] i

* Mach xén d 2 mUc

A\
O A
N1
v
N2
Cho VI}{@ / N2 _ N >V
*Khi Vis Vo D, télt ,D.z dan V,=Vyn VNZ VNI 1

Vaa<VisVy Dytat,.D,tat V,=V,
Vi > VN] D] dél’l ,Dz té’t VO = VN]

Cho Vi > Ve
Khi Vi<Vy, Didan.D;tat  Vo=Vy
Vi<W <Vy D dan,Dtat  Vi=V,
Vi> VRl Diat.D,d&n V= Vy
vD6i véi Diod baddn thi thong sO cla n6 khac Diod 1y tuGng vi vay tri
s6 cla cdc linh kién trohg mach gén bang ¥id thong s6 Diod thi diod s& 1am
méo tin hi€ura . \Y

7z /_/\N ;V
: V >

N
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R
o /\/\F o I
R

Vi Vo
f
T. VN +
. \Y °

R R,
D

2 . Dung diod zener

R
. wyy i)/ . y
V. ,
v, MN V) N %ZIVO \Y
72
°

1
IVZ Y \ } \ /
5 / ‘\\ //
R Vo s
-— wyy .
V. DV
1.Khi V,< V4 ?
Dz, Dz, tat \Y
=V, - = o g
2. Khl Vi > VZI VN + V

D, danh thiing , Dz, dan
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V,=Vz

3.Khi Vi <0 & V, ¥ V2, N\ /\_____MuUc bdo
Dz ,.Dxn tat ho
VO = Vi Vi

4. Khi VR < yo \A
V . Dapdan ,ld‘énh thiing

3. Dung transistor

N\ N\
+V
CC
. I Vv Xung >
kich T, |
Xung >
V. \4 kich T, /
1 ’ T T A
I . CAC(M HONG TAO XUNG |
1. Machlda i Jhc”rng On (BistabTs
IZ 5
Y BB V VC H
Xung Xung o ¥
kich kich
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Mach c6 cau tao gbm 2 phan dbi xUng gibng nhau nhung van cé su
bat cAn xUng dui rat nho, nén khi vira m&i déng dién 1 trong 2 Transistor s€ ¢
linh kién dan manh hon linh kién kia chit it .

Gid sU T, dan manh hon T,

Ve < Ve V< Vg
T, dang dan y€u lai cang yéu thém ,T, dang dan manh lai cang manh hon.

Hién tuong hoi ti€p vong nay ti€p tuc khi€n chang bao lau (dudi 1 s)
T, dan bdo hoa & T, ngung dan .

Céc dién tr& & cédc ngubn di€n phdi dugc chon lua thich hgp thi T,
m&i dat d€n bdo hoa ,T, ngUng dan .

V@i muc dich niang cao d0 tin cay trong mach nguOi ta dung thém
nguOn 4m Vg phan cUc d€ Transistor nao & trang thai tat thi khong bi tu kich
d€ chuyén sang trang thdi dan khi chura ¢ xung kich khi .

Khi T, dan bdo hoa & T, ngUng dan 1a 1 trang thai Gn dinh cla mach .
Mu6n mach dGi trang thdi phdi c6 su can thiép tlr bén ngoai .Khi T, dang dan
bdohoda Vg =0,8V.

Néu c6 1 xung 4m dU 16n 4p dung cho cuc nén cla T, 1am dién thé nén
cUa né gidm xudng OV hay am khi€n né ngung dan tlc khdc & Verr  Vec

Vg, ting T, dan bdo hoa .

Khi T, ngung dan & T, dan bao hoa ,mubn 13t trang thai trd 1ai ta dp
dung 1 xung khich 4m cho cUc nén T, nhu da lam d6i véi T, hodc dp dung 1
xung kich duong cho cuc nén cla T, .

* Kich bang 1 loai xung
Gid st T, dan bdo hoa
T, ngung dan .
Ve =0,8V, V=02V
D, phan cuc thuan ,c6
dong qua it .
Ve =Vee, Vg €0V

D, phéan cuc nghich.
Khi ¢6 xung kich V,, diod v
D, dan manh Vg, <0V Xuné kich

T,ngung ddn T, dan bdo hoa . am

Khi ¢6 1 xung am k€ ti€p mach
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sé l1at lai trang thai .

2 . Mach dao déng da hai don &n ( Monostable)

+V.
. I ./—Dbng
R i a
R R C Rn '
VC 2 Bl vll : VC
T =1 T .
v R
C
T B2
-V
BB
Xung
kich
t
t
in $ 1 out
— R C—o
L TTE, W
T i \% ct
Cl T = t
t, Mach don t - - »
On v Vc:
c2 = 1
Mach don 6n 1a khi nhén dugc 1 xung kich & ngd v sé& cho & ngd ra 1

xung ma thOi gian T phu thuOc vao 2 thong s R & C cla mach . Do dé6 ta ¢6
th€ thay dGi R hodc C d€ c6 1 xung ngd ra theo thdi gian dinh trudc . Mach
nay rat can thi€t trong nhiéu thi€t bi dién t& & cic mach di€u khién .

Mach don 6n co ban .Binh thuOng T, dan bdo hoa ,T, ngung dan ,nén
tu C; nap tU Ve 1én dén dién th€ Ve - Vg ( Xem nhu x8p xi Ve )
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Khi C, nap day dién trd dOng cla tu rat 16n nén khdng cho dong qua tu
C, lic nay dong tU Vee Ry cucnén T, 1am T, ti€p tuc bdo hoa .
Vee Vi Vﬂ
R R

Bl Bl

Dong cUc nén : Iy

V, V, \%
Dong cuc thu : I, —“——+ f
1

RC]

Néu c6 1 xung kich &m G cuc nén T, T, ngung ddn Ve Vee
T, dén bdo hoa .

Tu C, dang tr(r dién = Ve bOng nhién T, dan bdo hoa lam cuc duong
cla tu C, nGi mass nén cUc am tu C, tr& thanh -Vc tUc cuc nén T, sut xubng
dién th€ -V & T, ngung dan POng thoi tu C, bat dau x3d dién qua T,
xuOng mass . Pién thé cla cuc am C, tlc cuc nén T, tU -Vcc oV
+Vcc ,nhung dén khodng 0,6V thi T, dan va khodng 0,8V thi T; dan bao hoa .

T, dan bdo hoa lam T, ngung dan tlc mach trd 1ai trang thai ban dau .

K&t qud 1a cuc thu T, xudt hién 1 xung duong & cuc thu T, xudt hién 1
xung Am ma thdi gian 1a thoi gian tu C, xa dién tU -V¢c 1én khodng 0,8V,

Vidu: Rg; =10KQ , C, = 100pF

thi T 0,7x10*x10*=0,7s
3. Mach dao déng da hai phi &n ( Astable)

Dong Dong
X3 na
RS p

Vc1
P>
VBZ“
e "
v, b .
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Day thuc chat ding nghia 12 mach dao dbng vi né tU phit sinh ra dang
séng vudng lién tuc ma khong can xung kich tUr bén ngoai .

Néu mach d6i xUng ,nghia la cdc phan tU tuong Ung giOng nhau (T, =
T ,Rci = Res ,Rg; = R, ,C; = Cy) thi trén thuc t€ van c6 su' bat can xUng du
rat nhd,nén khi m&i cap nguln sé c6 trong 2 transistor dan manh hon chuit it.
Gia st T, dan manh hon T, thi T, s€ nhanh chéng dat dén trang thai dan bdo
hoa va lam T, ngung dan nhung do sU nap xa cUa 2 tu nén trang thai nay
khéng tOn tai ma sé tu ddng 14t 1ai 1am T, dan bdo hoa va T, ngung dan.
Hién tuQng nay dugc lap di 1ap lai lién tuc theo thOi gian va cho ngd ra
nh{ing xung vudng.

Piéu kién dé 2 transistor c6 thé dan bdo hoa 1a:

RBI thCI
RB2 thC2

Nguyén ly hoat dOng:

Khi T, vlra bat dau dan, T, vira bat ddu ngung dan ,tu C, nap dién va
C, x4 dién tU Ve qua Rg, qua tu C, qua T, xuOng mass. Tu C; nap dién 1én
dén dién thé Ve — Vpgs ma ta xem nhu gén béng Vee .Mat khic tu C, xa
dién tU Ve qua R, qua C, qua T, xubng mass, khi€n dién thé & cuc am cla
tU c6 gid tri bang —Vec (tUc cuc nén T, ) ting dan tUf —Vcc hudng vé 0V roi
hudng dén +Vcc .Nhung khi dién thé & cuc 4m cla tu dat khdang 0.6V (tlc
cuc nén T,) thi transistor bat ddu dan va khdang 0.8V thi T, dan bdo hoa.

Tu C, dang tr(r dién th€ bang Vcc nén khi T, dan bdo hoa thi cuc C,
béng 0,2V nén cuUc duong cla tu xem nhU nGi mass, con cUc am cUa tu béng
—Vce so vOi mass (tUc cuc nén T;) 1am T, ngung dan, tu C; xa dién tU Ve qua
Rs: qua C; qua T, xuOng mass. Khi tu C, xa dién thi di€én 4p & cUc Am tu ting
dan t&r —Vee hudng vé€ 0V roi hudng dén +Vec Nhung khi dién thé & cuc am
cUa tu dat khoang 0.6V (tUc cuc nén T)) thi transistor bat ddu dan va khdang
0.8V thi T, dan bdo hoa va lam T, ngung dan .

Khi T, ngung dan thi dién dp & cuc thu T, khong ting 1én bang Vec
ngay ma phu thuOc vio thdi hang nap R,Cy,khi tu C, nap day thi dién 4p trén
cuc Thu T, béng Vee.

Chu ky dao dOng dudgc tinh nhu sau. Chu ky gOm thOi gian t; vat, .t; 12
thdi gian tu C, x& dién qua Ry, tU dién th€ —Vc 18n OV r6i hudng dén +Vc
nén dién thé tlc thoi cla tu (18y mUc —V¢e 1am gOc) la:

thOi gian t; d€ tU xa tU =V 1én OV cho béi
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tuong tu thoi gian t, d€ tu C, xa di€én qua Ry, tU —Vec 18n OV 1a

nén chu ky dao dOng Ia:
T=t+1t=0,7Rg,C, + Rg,C,)
Khi Ry = Rg, =Ry ; C; = C, = C ta c6 dang séng vudng doi xUng (thOi
gian mUc cao bang thdi gian mUc thap) va chu ky 1a
T=2x0,7RgC
Tan s6 cUa xung vudng la:

Néu 12 mach dao dOng d6i xUng:
. +V
Mach phi 6n cé tan sO thay d6i ¢
TU cdng thic tinh tan sO cla mach dao , .
dOng da hai phi On cho thdy tan sO dao dOng
c6 thé thay d6i bang cach thay ddi tri sO dién
tr@ Ry hay thay d0i tri sO tu dién C .Thong
thuOng ngUdi ta diing bi€n trd VR d€ thay R,
dGi tri sO Ry . Ve
Mach phi 6n thay d6i chu trinh lam viéc T Kt ,
Mach dién c6 bi€n trd VR dung d€ thay j(f)i chu trinh 1am Vﬁc.2
VR =R, + R

Ta co:
Rgi =RA + R,
Rg; =Rz + R,
Khi di€u chinh bi€n tré VR theo hudng R, s€ l1am ting gid tri Rp va
nguoc lai.
Ta van c6 thdi gian xa cla 2 tu C, va C, tinh theo cong thUic sau:
t; =0,7 Rp,C; = 0,7(R, + R))C,
t =0.7 RpoCy = 0.7(Rg + Ry)C,
NéuC,=C,=CvaR,=R,=R
thi ta ¢6 chu ky T tin hi€u xung vudng
la:
T=t+1,
=0,7[(Ra + R))C, + (Rg + R»)C;]
T=0,7(R, +R)) + (Rg + R,)]C
T =0,7(VR + 2R)C
Nhu vay, khi di€u chinh bién
trd VR s€ khong lam thay dGi chu ky
T tlc gilt nguyén tan sO f ma chi lam
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thay dGi thdi gian t, va t, ,s€ 1am thay
dGi chu trinh 1am viéc.

CAU HOI ON TAP

Chuong 5 - . ~ .
ON AP NGUON MOT CHIEU

Ngu0n On 4p diing d€ tao ra cap cho tdi V, c6 tri s6 On dinh khong tiy
thuQc theo di€n dp ngd vao V; & tri s6 cUa dién trd tai .

I. NGUYEN TAC ON AP
v T — v
i Phan t(r diéu khi€n o
A
KhGi dién dp KhGi khuéch | Vs | Knéi dién 4p

Khoi dién'ap chudn: (Vi) Dién dp chudn Vi 12 cd sé'cho viéc 6n dp
chudn d€ truc ti€p di€u khi€n dién dp ngd ra V..

Khoi dién ap phan hi: (Vs) Khi ngd ra c6 dién 4p bi thay ddi s€ lam
dién 4p phdn hoi bi thay ddi so v&i di€n 4p chudn (Vy).

Khoi khuéch dai sai 1€ch: Dudc so sanh gilta dién 4p chudn véi dién
4p phan hoOi d€ 1am thay d6i trang thdi dan dién cUa phén t{ di€u khién .

Phén tU di€u khi€n : La linh kién dién t cong sudt dugc coi nhu 1
tOng trd ¢6 tri sO thy thudc ngd ra clla mach khuéch dai .
I. MACH ON AP DUNG DIOD ZENER

Chi dung cho cdc 10ai tai c6 cong sudt nho R

V, =V, =hang s0. AN\

Trong d6 V, 1a tri trung binh : np
Vi=(15 2)V, Ve “T &Xp, >R
ChOn Iz = IL h

Véy IR = IL +IZ

Cong sudt dién tr@ : Py =2P, =2 RI%
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Chon Diod Zener V, =V,
Izmex 410
Mach nay c6 nhugc di€m 1a khé thuc hién trong thuc t€ doi voi tdi c6
cong suat 16n .
III. Mach On ap dung Transistor
1) On 4p néi ti€p T

Vo= Vg — Vg . ; R
Trong d6 Vg= V,=hang s0
V, = V2 — Vg = hang s0 .
(Ve =0,6V  0,7V) Yest A D,
Vay dién 4p ra dugc 6n dinh
& chi thy thubc vao V.
D& mach hoat dOng t6t van phai
Cé di€u kién: Vi=(1,5 2)V,
Chon Diod zener: I, (1 2)Ip

IR = IZ + IB
- Chon Transistor v&i cdc thong sO sau: lomae 200
Pc=1IcVee =1L

- Chon Transistor c6 cong sudt tiéu tan cucdaila: Pepee  2Pc

Vi du: Cho mach On 4p n0i ti€p c6 V; = (18V  24V) .Yéu cau dién thé ra
On 4p 14 V, =12V & dong tai trung binh I; = 500mA . Cho biét transistor c6 =
50.

Giai: - Dién 4p vao trung binh 13 :
- Dong dién tai qua transistor: I¢ = I, =500mA
Dong dién nén :

- Chon dong qua Diod zener : I =2Iz =2 x 10mA =20mA
Vay chon Diod zener c6 céc thong s0 :

Vz=V,+ Vg =12V + 0,6V = 12,6V

x4z Izme = 80mA

Tinh dién tré R
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- ChoOn transistor : Ienax 2l 1A
Pc =1cVee = 500mA(21V - 12V) =4,5W
Chon Pcpo =2Pc =2 x 4,5W = 9OW

2) On aAp song song_

biéukién V,=(1,5 2)V,
VO = Vz + VBE = hél’lg 86
Vay V, dudc gilt 6n dinh ma chi tuy thubc vao V.

Chon Ic =1,
Ma I=I-+1
Tinh
Chon Diod zener: I;=(5 10)I;
Vz= Vo - Ve
Izmax = 217

3) Mach 6n ap phao

R / |

1 _' fz 1134 l IL

R, R,

+ T I R
2
U, C_7_Z ‘—qg % L
D I R
z y4 4

Vs = VZ + VBE
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= hang s0.
Vay dién 4p ra On dinh theo V; & cau phan 4p R; , R..
Vo=Vi- Ve
Veer = Vi + Vig

KhiVi Vo, Vg  T,danmanh I Vi Ve Vo
Vidu: Cho mach 6n ap phao c6 yéu cau sau: Vo, =9V, I, = 1A.
Tim gia tri di€n trd trong mach & chon cic thong sO cho linh kién.
Gidi:
biéu kién di€n 4p vao: Vi=(1,5 2) Vo,
Vi=1,5Vy 2Vp=1,5 x9V 2x9V

- Cong sudt tiéu tan trén Transistor T, : P

- Chon transistor c6 cong sudt tiéu tin cUc dai : Penax
Pemax = 2Pc = 13,5W.

- Chon Diod zener c6 :

- Dong dién qua cau phan 4p R3,R, dudc chon sau cho c6 tri sO rat nhd so vGi dong tai d€ coi nhu
khong déng ké.

- Chon

- Vay ta c6 thé tinh tEng trd cla cAu phén ap:

Mataco Vs = VZ + VBEZ ( ChOn VBE2= 0, 7V)

Vs=4,5V+0,7V=5,2V
- Chon dong I, cUa transistor T, rat nhd so vGi Irs, d€ khong dnh hudng dén cau phan 4p.

- Chon
bién trd
(D) R; + R, =900
R; =380

VayT,c6 =50 I = Is=50x0,ImA =5mA.
Chon I;=2 3l
Néu chon I, =3I, = 3 X SmA = 15mA.
Dong qua R, 1a: I, = Iz — I, = 10mA
- Tinh tri s6 dién trd R, 1a: Vie = Vo - Vy

- Df)ng dlén qua R1 la: IR] = IE2 + IBI
Chon transistor T; c6 =50

Ir; = 5mA + 20mA = 25mA.
- Tinh dién tr&d R, : ( Chon Vgg;= 0,7V)
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Mach 6n dp cé dién dp ngé ra thay d6i duoc:

Tl ’
R N
) : R3 I34 IL
R
2
+ T I >
U VR § R,
cCA
IV. MACH ON AP DUN
1. Gidi thiéu:
Khuéch dai thudf b6 khuéch ¢ai DC c6 hé so

khuéch dai Ay rat cao, thrdng dUgc ché fe 3ng tich hop . 50 B¢én trong cUa Op-amp rat phiic
tap ,tich hgp gdm nhi€u linh kién nhu: transistor, di€n trd, diod, . . . . va ngd ra la tang khu€ch dai cong suat.
2. Oan dp DC diung Op_amp

Hinh bén 12 mach &n 4p ding op_amp ,trong mach op_amp déng vai trd 1a mach khuéch dai sai 1&ch
va ngd ra cdp dong cho cuc B cla transistor T 14i dong tdi.

CcC

Trong mach Op-amp dong Vvar tro
transistor T 14i dong t3i.
Taco:

_ .Eﬁdﬁ,vﬁ ngd ra cap dong cho cuc B cla

Gid st Op-amp 12 |
( Khong
dong dién qua tai :

y tuGng thi V, =

y phu thuGgya

IO:IEZ] =| Iy

Cong sudt tiéu tan (rén Transistor T;
R Pc=(Vee - Vo). Ig . i
DPé diéu chinh dién 4p ra ,ta cé thé thay mach tao 4p chudn V; dung diod zener bang mach két hop

Op-amp va diod zener.

+V +V
cc cc
R2 VR
R Vcc n§ B
Ungz dung mach d u6n thay doi duoc: +
R
4— N
D, VR ~ N D, ‘ §
R, < N\ ]
2
R 741 >
A ] | N
R
2 \Y
(o]
»< R
6
s
D R
Z1 K\ TD § 42 R7 -
g
R
8
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Ngubn cung c8p 6n dinh 3V 30V,0 IA.

Mach c6 khd niing cap dién 4p ra thay dGitlr 3V dén 30V v4i dong 1én dén 1A,

NguOn cung cdp cho mach tUr 40V dén 45V chua 6n dinh .Dién dp nay dugc dua truc ti€p dén cic
cUc C cUa cdc Transistor T, va T, ,nhung 1ai gidn ti€p cung cap cho b0 khuéch dai thuat téan (BKDTT) qua
R, va diod zener Dy, .

Dién 4p ra 33V da On dinh cla Dy, ciing dugc ding d€ tao ra dién 4p chudn Dy, va do d6 tao ra dugc
dién 4p chudn 3V c6 d0 On dinh rat cao .

Transistor T, va T, dugc mac theo ki€u Darlington v&i dau vao cla BKDTT va t6 hgp Transistor tao
thanh mach khuéch D.C khong ddo véi do 10i thay d6i dugc ,nhd bO phan dp Rs — R; — Ry .BO phan dp nay
cho phép thay d6i d6 1i tir 1 d€n 10 .Dién 4p ra thay d6i tir 3V dén 30V ,vGi dong ra téi 1A rat On dinh.

Nhugc diém cla mach nay 1a khéng c6 bdo vé& ngdn mach ,do d6 mach cé th€ hu hdng néu dau ra
bi ngdn mach .C6 gidi phép 1a dua vao 1 cau chi mac n6i ti€p vdi dau ra nhung hay hon hét 1a thém 1 mach
bdo v& ngan mach nhu hinh dudi.

VE& c0 ban mach chi thém cdm bi€n dong 0,6 mac nbi ti€p vGi ngd ra va transistor han dong T; ndi
gilra cuc Nén T, va cuc Phat T, Nguyén tac hoat ddng rat don gidn : T; 1a transistor 10ai Si va can ¢6 1 dién
4p thudn G cuc B — E 16n hon 0,6V d€ dan .Pién 4p G cuc B —E nay dugc 1ay trén dién trd 0,6 va d6 16n cla
né6 tity thuQc vao dong ra clla mach niy .

Théng thuGng dong ra cla mach nay nhd hon 1A dong nay chay qua Ry tao ra dién 4p r0i trén trén
Ry nhung chua dU d€ T, dén va T; xem nhu h@ mach va khong ¢6 anh hudng gi dén hoat ddng clia mach
Néu c¢6 ngdn mach dong ra s tang trén 1A va t0i thi€u c6 0,6V r0i trén R9 Jam T, dan va tic dbng nhur 1
dién tr@ song song mac gilta cuc Nén T, v6i cuc Phat T, Jam cho T, va T, tat ,vi Vay lam g1am dong ra cUa
mach .Thuc t€ ,khi xdy ra ngdn mach dong ra tu dOng giGi han téi mdc 1A Nhu vay ,cé thé thay dbi tlr 3V
dén 30V vGi dong 1én dén 1A ,nhung c6 thém chlic ning tu ddng bdo v& ngadn mach ,do d6 sé khong bi hu
hong khi ngdn mach & dau ra.

+V
cc
40V 45
\" Rl
1K
2
U L .
741 >§—ﬁ/\~ T,
3 4 5
/ 2N3055
"
3.9K 470 "2N3704 <R,
D Yy
) 2 SR LR, 0.6/1W
3. Vimach 6n ap 3 chian 4 + C
a) Vimach 6n dp duong R = ' OUT
Vi mach 78XX 1a v’ mach 6j ap duong cho djéy gp ned ra qyron 10
78  Biéu thi cho 6n 4p dudng (+).|6,8V | < 8 100
XX  Bi€u thi dién dp ARG rh. 1%70 3 30V
Vidu: 7805+—ehe-ra-didntip-duiohe S\ e ;
Dang v0 ngoai va ky hi€u chin
Chén 1 : Ngd vao (input) 0 1A
Chan 2 : NOi mass (GND)
7812

43
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Chan 3 : Ngb ra (output)

Dong ra cuc dai clia ho vi mach 78XX

* T8LXX (Low power) : Inax = 100mA.
* T8MXX (Medium power) : L, = S00mA.
* T8XX L =1A  1,5A.

* T8HXX (High power) ek = SA.
* T8PXX (Puissance power) : I,,x = 10A.
Bang ma sO dién dp ra

Mi sO Di€nap ngo ra (V)
7805 5V

7806 6V

7809 9V

7812 12V

7815 15

7818 18V

7824 24V

Cdch mac mach dién

V. \Y

! IN OouUT 0
I GND

Dang mach dién dung vi mach Gn 4p 3 chan nhu hinh trén trong d6 tu C; dugc thém vao khi vi mach
dat xa nguOn chinh luu va l1oc (ngudn DC chua Gnldinh ) d€ &n dinh dién 4p ngd vao c6 gid tri khdang 0,33 F
.Tu dién ngd ra C, khdang vai nF d€ 1oc nhiéu cao tan do cdc xung nhon c6 th€ 1am hong cic vi mach .

Dién dp ngd vao

Viin = Vo + 2V

Vimax =35V

Vay V,+2V V, 35V
b) Vimach &n 4p 4m dién 4p (ho 79XX)

Vi mach 78XX 1a vi mach On 4p duong cho dién 4p ngd ra duong.

79  Biéu thj cho 6n dp 4m (-).

XX  Biéu thi dién 4p ngd ra.

Vidu: 7915 chora dién p am-15V .

Dang v0 ngoai va ky hiéu chén

Chan 1 : NOi mass (GND)
Chan 2 : Ngd vao (input)
Chan 3 : Ngb ra (output)

Dong ra cuc dai cla ho vi mach 79XX s
* T9LXX (Low power) * Inax = 100mA.
* TOMXX (Medium power) : L, = 5S00mA.
* T9XX L= 1A 1,5A.
* T9HXX (High power) : Tnax = SA.
* T9PXX (Puissance power) : I« = 10A. 3
Bang ma s6 dién dp ra
Mi s Di€nap ngd ra (V)
7905 -5V
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7906 -6V
7909 -9V
7912 -12V
7915 -15V
7918 -18V
7924 -24V

Cdch mac mach dién

i

'ﬂ_—Z IN GNDOUTTO
1 : T

Dién dp ngo vao 1

Vmin = VO - 2V

Vimax = '35V

Vay 35V V,  V,-2V
c) U'ng dung

Mach ngubn 6n dp 15V — 1A ding 7812

2 x 1N4002 1,5 /10W

_N /\/\/ 7812 +
3 K yv-isv
I =1A
100 F | max
2.y —=022F
N_. 500

==

Bi€n thé€ ngubn c6 dién ra & cudn th( cp 12 36V c¢6 chdu gilra (mbi bén 18V) .Bi€n trG 500 ding
dé€ diéu chinhlic dau dé c6 dién dp ra 15V .IC 7812 phdi 1ap cdanh Nhom gidi nhiét tOt.

Mach ngubn On dp 12V — 5A ding 7812

2 x 1N4002 0,3 T,
HEP57003

:
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BO nguOn dung IC 7812 can phadi gan g1a1 nhiét véi Transistor T, diing d€ nang dinh m{c dong dién
1én 5A .C6 bado vé day du cho ngdn mach tai (bang giGi han dong T, va dién trd 0,3 ) .Ngo ra gidm xubng
tUc thoi khi dong dién ra vuot qua SA , dién tr6 0,3 /60W .Bi€n thé culn th( cdp c6 dinh mlc 18V/8A.

Mach ngubn On dp 5V — 2A ding 7805

2N3055

0,22/5W K

7812

L

MNA—1—

+
2!5A1015

2200 F 4,7K/1TW

Mach ngubn Gs0ip 5V
ngd ra vUOt qui 2A lam 4p r0i tr
cho SCR 100-6 dan cap dong ch

+
—2A ¢

n dién
relay K

180,22 16

bdo vé ngan

n du

Mach ngubn 6n dp kép ]5V dun;z7805 va 7915

0,22 H

r 30?5

ho transisfor A1015 dan cho dong ki
u‘O’ng dong K ng t nguOn G ngo ra.

h Transist
de pgan cuc
[ tac dOng 1am mf ti€p di€m tt

MC
100-

V=5V
I =2A

R

¥ _

9

jét .Khi dong

1

Néu c6 tai chung gilta 2 ngudn thi c6 th€ xdy ra su khéa mach .Su khéa mach nay xay ra vi Gnép 3
chan khong chiu dugc di€nap ngudc 16n hon dién 4p thudn sut trén 1 diod .D€ ngin nglra sy khéa mach
nay ,thi€t k& tOt nhat 1a dat diod phan cuc ngugc & mOi ngd ra clia ngudn kép .Céc diod s& khong can thiét
néu dung tai tUr dau ra so v&i dat ,su khéa mach nay c6 th€ xady ra & thdi di€m md ngudn ,dac biét xdy ra

néu 1 dién 4p vao ting nhanh hon dién 4p vio kia

I‘ D1
1 A7815 2 °
V =+15V
+[2200 H 3 °
S0V == 022 F—=  AD,
2200 Fit 0,22 F=—= —
Diéu kién khéa mgch thu‘o’ng anh?lL}/O’ng den On 4n dirgde han ] 6n 4 am .Cé nay ngin dién &p
ngUdgc dén IC On é4p|va bao ve kh1 md ngu n Dl:g)d Jc dong it nhata2hg phavnira t8W dong
ra .Cac diod D],Dz du > A7915 f-rorel . °
d) Vimach &n 4p c6 dién dp ra tha doi
Mac dii ta c6 thé dung IC 6n ap chan I%eu CO dinh de dung trpng cidc mach Gn dp di€u chinh
dugc ,nhung dong tinh I, t0f chan GND cUa IC 6n 4p 3cHiall0ai c6 dinh dnhlhudng dén sai sO diéh ap ra .D
d6 ,ngudi ta ché tao ra cac IC On 4p 3 chan di€u chinh AUQC vi 10ai nay c6 dong tinh I, tU chin |ADJ (diélf
chinh) nh6 hon nhi€u so vGi dong tinh tir chan GND cUa 1Qai 6n 4p 3 chén ¢ dinh.
C6 nhiéu 10ai IC Gn 4p 3 chan di€u chinh dugc nhu:
- Loai 6n 4p duong ¢6 : LM 117 LM 217 ,LM 317 LM350 . . ..
LM117
46
0,22 F
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Loai On dp am c¢6 : LM 337 . . ..
P6i v6i IC 6n dp duong :

Chan 1: Chinh mUc dién 4p ra (ADJ).

Chan 2: Cho dién 4p vao (Input).
Chan 3: Cho dién 4p ra (Output).

IC nay c6 thé cdp dong tai 1én dén 1,5A mUc dién 4p ra thay dGi dugc trong khdang tlr 1,25V dén
37V .Chd y dén di€u kién gidi nhi€t cho IC .VGi 14 nhom gidi nhiét tt ,IC sé cap dong ra 16n ma van &

trang théi an toan.

LMI117L
o LM117M out
* * LM117 * * o
LM150
R
C I ! C
m Ad] 240 out
0.1 ' 1
P e A N + C,
Ta c6 cong thuc tinh di€n 4f ra la: Adj

“d

TIO

Dong T rét nho va khong d6i (¢ 100 A d_chcn LM117 va 50 A d6i v6i LM317) ,do d6 phan 16n

Ung dung c6 thé bo qua I,y va khi do:

P6i v6i IC 6n 4p 4m :

Chan 1: Chinh mUc dién 4p ra (ADIJ).

Chan 2: Cho dié€n 4p ra (Output).
Chan 3: Cho dién 4p vao (Input).

IC nay cap mUc dién 4p ra thay dGi dugc trong khdang tUr -1,25V dén

D AR A 2 A N LM337
-37V .Chi y dén di€u ki€n giai nhi€t cho IC .VJi 14 nhom giai nhi€t tot ,IC s€
cap dong ra 16n ma van G trang thdi an tdan.
3
1 1 R] C
in e— Ad] 240 out
. 0.1 J_ 1
bién 4p ngod ra la:
- apne RZ?' * CAdj
Mot s6 mach tng dung: + TIO o o
Mach ngudn On dp di€u chinh dudc (1.2V dén 17V 1,.5A
<
1N4002
LM317
in o ° oul
35V 12V 17V
1 SA
Lo %
[ — Adj 270 1N400
2000 F 10 F
Mac dit LM317 On dith khong c L?{ ;J/Hgo ra nh g(@at c mgch hoi tlep nao ,di€én dung bén

ngoai c6 thé giy mach dao d png H1eu g}'fy xay ra vO fOtrl hiéu Ung nam gilra tU 500pF dén
5000pF .DE€ triét hiéu u‘ng nay oG t g0 ra.

C; 1a tu 1oc ngudn theo sau phan chlnh:tu‘u va pha1 dugc nbi gan vdi ngd vao cla IC 6n dp d€ c6

dugc 6n dinh tot.
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Né&u ngd vao bi ngdn mach ,D; sé& ré& dong xa va bdo vé& IC 6n 4p .Tuong tu ,cd D, va D, d€ cho C,
xa qua ,khi ngd vao ngdn mach .Tu ra C; diing d€ cai thién dap Ung qua d6 cla On 4p.

Trong cd 2 10ai On 4p d€u chinh dugc 10ai dudng (LM317) va 10ai am (LM337) c¢6 1 diod bén trong
di tUr ngd ra vé€ ngd vao .NEu tOng dién dung ra nho hon 25 F ta c6 thé khong ding diod D, .

Mach ngubn On dp di€u chinh 1l OV dén 35V

Trong mach ding LM1171a 10ai IC chudn c6 dién 4p ra chinh xic 1a 1,22V ,c6 nhi€u rat thap va db
On dinh nhiét tot .

Ta co6:

V, ¢6 thé diéu chinh dugc tr OV dén +35V

| LMI17
35v° T T 3sv
R
C':: IAdjl ) 120 C3
2000 F 10 F
IgR' + C,
3K Jo .
1 B S
= D
| 12V
CAU HOI ON TAP R,
Chu’o'ng 6 . . 680
ON AP NGUON XOAY CHIEU

Trong cong nghiép va dan dung ddi khi c6 mOt sO thi€t bi can thi€t phdi
lam viéc v3i ngudn di€n Gn dinh d€ bdo ddm d0 chinh xdc cao ma trén 1udi
ludén c6 cic tdi c6 cong suat 16n déng mG thuGng xuyén nhU mdy han di€én
,v.v.. nén nguOn dién ludn phai bi thay d6i dién 4p lién tuc .PE khac phuc
tinh trang nay ngU0i ta ch€ tao ra cdc mdy On dp tU dOng d€ cung cdp di€n dp
cho tai ludn 12 hang sO .

Céc dang Gn 4p nguOn xoay chi€u d€ Gn dinh dién dp 1a

May Gn 4p bdo hoa tl (I0ai On dp Lién x6 hay goi la On dp t0 ong
trén thi truong ) .

Survolteur tU ddng chuyén nac .

May 6n ap diing dOng co DC servo .

Trong chuOng nay ching ta chi xét cic may On dp c6 sU dung céc linh

kién dién t& con cic may On ap khong s dung linh kién dién t chiing ta
khong xét.
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A. SURVOLTEUR TU PONG CHUYEN NAC

BO On 4p xoay chi€u nay chua phdi hoan toan 1a mOt On dp ma c6 thé
xem né nhu 1a mOt bO bi€n di€n (survolteur) dung relay d€ tu dOng thay doi
cdc ndc chinh (duy tri di€n 4p ngd ra ding dinh mUc).

V@i b0 Survolteur tu dOng chuy€n ndc ta c6 thé c6 dudc 8 ndc chinh
v0i 3 relay hQat dOng glao héan (thuc hién viéc chuyén nac) .
L SO DO NGUYEN LY MACH PONG LUC

Trong sO d0 ,cdc ti€p di€m thuOng déng va thudng md thubc vé 3 relay
giao héan K, ,K, va K5 .Bi€n dp dOng Iyc chinh c6 6 dau dy ra va quan theo
dang blen 4p tU ngau .

o) trong phan nay chi gidi thi€u trinh bay cu th€ mUc dién 4p gilra cic
dau cho dang ngd ra 220V va ngd vio c6 mUc dién 4p thay dGi tUr 160V
240V .

6

| 4 :
— K,
T Ngo ra
— W3
Ngd vao 220V £ 5%
160V 240V o) l
—
1 b
. t 1—

SO d6 mach ddng luc cla Survolteur
Céch phan b0 dién 4p gilta 6 ddu ra cla bi€n 4p dung 1am Survolteur tu
dOng chuyén nac :

.

Luuy: néu ddc trung trang thai ‘
dOng cho relay bang gia tri 1 va trang thdi v}
nghi cho relay bang gia tri 0 ,ma mOi relay c6 = =3 s v
2 trang thai NhU vay 3 relay hoat dOng giao wo E v
hoan cho ta : ) 5% ey
2"=2"=8 trang thdi . is7v | Y
Ung v&i mOi trang thai hoat dOng clia W 2y " g
relay ,dién dp ngd vao va ngd ra dugc dua vao ! Y

va 1dy ra G cdc ngd ra khic nhau trén 6 dau
cUa bién 4p .
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II. BANG TRANG THAI HOAT PONG CUA RELAY
Day 1a bang vi tri va cdc mUc di€n dp ngd vao va ngd ra cUa Survolteur
tu dOng khi cac relay chuy€n trang théi .
Bang gi4 tri dinh ngd vao va ngd ra mUc dién 4p .
Nhan xét : Ta dua vao bang trang thdi rit ra vai nhan xét sau vé dac
di€m cla bd Survolteur tu ddng chuyén nac :
MO0i khdang dién 4p vao thay dGi 10V thi thi€t bi chuyén dGi 1 cap .
Trong 4 khdang trang thdi dau (tU 1 dén 4),ngd vao cO dinh tai 1 —
3 va ngd ra thay dGi G 4 vi trf khac nhau d€ gilt cho mUc dién 4p ngd ra ludn
bang 220V +5% .
Lic d6 ,tai ngd vao dién 4p thay doi tUr 160V 200V va bd day 1 — 3 ¢6

gid tri di€n 4p dinh mUc 12 200V .Do vay b0 day ludn van hanh & ché do ding
bang dién dp dinh m{c hay thap hon dinh mUc .Hién tugng nay xdy ra tuong

tu khi ta ¢6 4 trang thdi hoat ddng tU'5 8.

Trang | Ks | K, | Ky | Ngo | Ngd | Uw (V) | TisO U, (V) Phan trim
thai vao ra bién 4p chénh 1éch dién
U./Usio ap ngd ra
1 0|0 |0 ]| 13 [1-6 |160V 1,335 214V 29%  +3,2%
170V 227V
2 0|0 |1 [1-3|2-6 170V 1,27 216V -1.9%  +4%
180V 228V
3 0|1 |0 |[1-3|1-4 | 180v 1,2 216V -1.9%  +4%
190V 228V
4 0 [ 1 |1 [1=3]2=4 [190V 1,135 216V -1,9%  +3,6%
200V 227V
5 1 [0 |0 |[1-5|1-6 |20V 1,077 | 215V 2%  +3%
210V 226V
6 1 1 |1 |1-5]2-6 |210V 1,024 | 215V 2%  +2,5%
220V 225V
7 1 |0 |0 [1-5|1-4 |20V 0,968 | 213V 3% +1.2%
230V 223V
8 1 |1 |1 [1=51]2-4 |23V 0,915 211V 4% 0%
240V 220V
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Nho vady : Biedn aup sed hoiat fiodng voui tinh naéng keum khi fieédn
allp vago 00 mouc thadp trong modi phaim vi hoiat fiodng ngod vago .OU 4
traing thaui fiaau t6¢ 1 4 biedn aup lagm viedc theo traing thali non fiieéin aup
nean fiod suit aup trean thou cadp 16un khi mang taii .

Tinh chadt suit aup trean thou cadp sed gialim i khi mouc fiiedn aup vago
ol trong khotiang tog 180V~ 200V .

Voui 8 traing thaui hoiat fioding neadu tredn ,dogng filein qua moai foian
dady biedn aup sed khauc bieidt theo tdogng traing thaui ,dadn fiedn viedc chea
taio biedn aup phafii quadn theo nhieau c60 dady khauc nhau tredn moai fioian .
Il. HEA THOANG MAiICH NIEAU KHIEAN

Muoén thoic hiedn ched fiod vain hagnh theo baling traing thaui giau tro
fiiedn aup ngod vago vag fiiedn aup ngoo ra ,cauc relay phafii hoiat fiodng theo
fiuung baling traing thati .Do fiou thiedt bo luoan phati fii kegm theo lag moit
hed thoang maich fiieau khiedn so sainh mouc fiiedn alp vago fied chuyean fioai
tauc fiodng cho relay .

SO noa khoai cuiia maich so saunh :

A A Y

Nguon DC ¢6 Mach so sdnh Tang dém Hé thQng
Gn dp dién 4p S (driver) o|  relay giao
' héan

Tin hiéu dién
4p ngd vao

Nguoan fiiedin 1 chieau thodgng taio tog biedn alp rieang cou 2 dady
quaan fodc ladp (khoang lady trean biean aup chinh ) ,fiea trainh bout cauic
ainh hodlng trean maich fiieau khiedn khi relay chuyean maich fiodng
16ic .Maich oan aup thodgng dugng IC oan aup 3 chain hoi 78XX (th6dgng
lag 7812 hay 7815) .

Maich so satnh fiiedn allp ngod vago fiva vea thodgng dugng vi
maich Op-amp 741 hay 1458 (741 fioai) .
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Tin hiedu fiiedn aup xoay chieau fiva vea cou theda chenh 16u thagnh
1 chieau troouc khi fda vea Op — amp fied so saunh .
Xeut maich so sauinh dugng Op — amp trong bo# oan aup :
SO foa nguyean lyu :

Tin hiéu AC dua
AP ) )
V€ 50 sdn +U_ =12V +U_ =24V
p h
Rl
bY & R5K§ R,
1N4007 ) 20K
4,7K
/N
+ R T
C e 2 R )
o §10K 4]§ D& D460
47 F 4,7
0
1,2K 1’2‘%

Nguyean lyu hoiat fioing :

Op — amp laép trong maich nagy 60 traing thaui so satinh voui ngod
vago khoang fiafio ghim fiiesin alip chuadn qua diod zener D, .Niein trot R
vag biedan tr6t VR gheup song song voui diod zener dugng fiea thay fioai
mouc fiiedn aup chuaan 6l ngod vago khoang fiatio .

Tin hiedu xoay chieau fida vea so saunh fi6dic chenh 16u qua diod
D, vag loic phaing nhdg tui C; qua cauc fiiedn tr60 hai aup R; vag R, ,R;
vag R, fiea fiva vago ngood fialio cudia vi maich 741 .

Taii mouc filedn aup xoay chieau so saunh nago fiou ,ch@nh biein
tr6t VR fiea hiedu sod fiiedn alp gioda ngod vago nalo vag ngod vago
khoing fialilo cou mouc cheanh ledch sao cho fiiedn aup ngod ra culia vi
maich 741 (6) fiud loun fied transistor T; ngong dadn ,dadn fiein khoang
cou fiiedn aup phain coic cho transistor T, ,Jagm T, ngéng daidn .Relay K
khoang cou fitedn aup gitda 2 fiaau ,khoang tauc fiodng .

Khi fitedin atp nguoan xoay chieau taéng cao ,lagm fiiein aup ngod
vago fialio cufia vi maich 741 taéng . Hiedu sod fiiedn alip givda ngod vago
flaio (2) vag ngod vago khoang fiaio (3) cou mouc cheanh leédch sao cho
fiedn aup ngod ra culia vi maich 741 (6) gialim thadp (so voui fiiedn aup
chuaan ) ,Jagm Usgg, taéng daan fiean transistor T, dadn ,Ucg; gialm lagm
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Ugg, taéng ,transistor T, dadn cho dogng qua Relay ,relay tauc fiodng tiedp
fiileam .
IV. GIAUI THICH SOi HOIAT NOANG GIAO HOUAN CUUA RELAY
(K;.K,.K3)

(A)

Hinh (a) 216V
U =170V
vao UC=227V

Tin hiedu xoay chieau noa vea 3 relay (lady tog C) do K, ,relay K, (lady
tog B) ,relay K; (lady t6g A) .

Trong traing thaui 1 voui mouc fiiedn aup vago 160V~ 170V ;mouc
fiiedn aup xoay chieau taii C cao nhaat trong 3 vo tri A ,B ,C .Nho vady ,relay K,
phaii tatic fiodng troduc .Nedu choin thogi fiieam K, tauic fiodng lutic ngod vago
170V ,mouc fiiedn aup xoay chieau taii C caan fiea K, thay fioai traing thaui lag
Uc voui :

Sau khi K, tic dOng ,di€n 4p ngd ra gidm tU 227V xudng 216V nhung
khi Uc > 227V van dua vé mach diéu khién K, nén K, van hoat dOng ti€p tuc
Jtic nay mach ddng luc & trang thai nhU hinh (a) .

Sau dé dén cubi trang thai 2 ,ldc di€n 4p vao 1én dén 180V ,ngd ra
lic nay 1a 228V ,dién 4p Uc = 280V nén K, van duy tri trang thai hoat ddng
Khi dién 4p U = 216V ,né€u ta chinh mUc dién 4p tic dOng cho K, 1a 216V
Jic d6 K, tac ddng va thay dGi céc trang théi cla ti€p di€m .

Khi ti€p di€m thulng déng K, md ra ,relay K, mat tin hi€u xoay chi€u
vao mach di€éu khi€n nén K, ngung hoat dOng ,lic ndy cic trang thdi ti€p
di€m trén mach dOng luc nhUu hinh (b) :

N N

(A) I A
—4¢ K ac dong
} (B)
Hinh (b) W T U 16V
U =130V "
vao UC=216V

S0

| NgUng tic dOng
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Sau khi K, tdc dOng ,K; ngung mUc di€n dp ngd ra la 216V (tUr 228V
gidm xulng 216V) ,cidc mUc dién dp so 8 C vaB 1a:
Uc=Ug=216V.
Nén K, khong thé tic dOng 1ai .
Khi dén cudi trang thdi 3 ,mUc di€n 4p vao 12 190V lic d6 ta c6
diéndap UgvaUcla:

Vi gid tri nay cUa Uc K, hoat ddng 1ai ,gidm di€én 4p ngd ra 228V
xudng 216V .

Nhung Uy = Uc = 228V nén K, va K, cung duy tri trang thai hoQat
dbng .Nhu hinh (c) :

A)

Hinh (c)
U, =130V U_=228V

| 1.
T4c dOng

Khi dén cudi trang thdi 4 ,mUc di€n dp vio 1a 200V ,ta c6 :
U =Uc>228V.

Suy ra U, = Uy, =200V .

Néu chinh mUc dién 4p xoay chi€u phdn hbi vé mach di€u khién dé
K, tic dbng 12 U, = 200V ,lic d6 K; tic dOng va khi K; chuyén mach ,ngé ra
mat dién 4p tUc thi nén & C va B bi mat dién 4p ,relay K, va K, ngung tic
dOng trd vé trang thai ban dau .

Sau khi K3 da chuy&n mach xong ,ta c6 trang thai mach dOng luc nhu
hinh (d) :

(A)
_EI;
Hinh (d) Ticaoht

U =180V

U =216V
C

| NgUng tic dOng
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Lic d6 ,dién 4p phdn hoi & céc ti€p di€ém C va B vé€ mach di€u khién
KivaK,la: «
~PHW—

vi dién 4

Vay & thGi di€m nay.cic relgy K| va K, déu ngung N
phdin hQi con thap hon ngudng di€n 4p tidc dOng . «
Hlabl-"-'-'\N“ g ti€p tuc tU trang thdi 5 trd di tUong tU giong nhU mé
frang thg @_‘ !
—i— '
LN\
A te
M
L AN— 3
—AN—>pd A\
I i
M—h W \—N—fw—
il —5
_H_
=[S .
= AR
55 =
P <—Z_§—> i; O b
o My
Vil =
. 2
<) M—pt AN
— Mm |I=K 4"" Ii

N
|
B

160V 240\}1

Ngd vao
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B . MACH ON AP DUNG PONG CO DC SERVO

I. GIOI THIEU

Trong 1 b0 variac thong thuOng , khi cung cdp dién vao trong variac ,ta
c6 thé diing tay xoay con chay d€ di chuyén chGi than 18y dién trén ngd ra va
lam thay d0i dién dp G ngd ra ,tury theo chi€u quay chGi than ma ngd ra ¢ dién
4p ting hay gidm.

Tém lai: Chdi than di chuyén chi€u quay 1am thay dGi di€n dp ngd ra .

Tuong tU nhu variac thong thuOng ,0n dp thong thudng cé dang hinh
xuy€n nhung chdi than dugc di chuyén thay ddi chi€u quay nhO dOng co DC
SErvo.

* Pi€m khac biét gilta Variac va On 4p 1a: ChGi than di ddng duoc
dat & ngd vao va dién 4p ngd ra dugc & 2 vi tri ¢O dinh .Khi dién 4p ngudn
thay d0i ,con chay di chuy&n lam thay dGi sO vong diy quan & ngd vao (tUdng
Ung vGi mUc vao cao hay thap) d€ gilr cho di€n dp ngd ra 1a khong d6i.

POng co DC servo dugc di€u khi€n bang 1 mach dién tl so sinh mUc
dién 4p AC ngd ra d€ diéu khi€n ddo chi€u quay cho dOng co DC.

V& mat cau tao bd On dp trén gdm 3 phan :

Bié€n 4p 16i hinh xuy€n Iam ngudn dOng luc chinh.

Hé thOng chGi than va dOng co DC servo.

Mach di€u khién thay ddi chi€éu quay dOng ca. )
II. PHAN LOAI CHO CAC TRUONG HOP BO TRi DAY QUAN
TRONG BIEN AP HINH XUYEN

Dién 4p vao
160V 240V

Ch6i than
110V
=6 oV Dién dpra

220V
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a) TruOng hop On dp c6 2 ngd vao va 2 ngd ra tudng Ung 2 mUc di€n dp 110V
va 220V.
Tai ngd vao 220" mUc thay d6i dién 4p tU 160" d€n 240" ( U,,,=80").
Tai ngd vao 110 mUc thay ddi dién dp t&r 50 dén 130" d6i vdi dang
nay doan diy quan t&r 110%-220" thuOng c6 duOng kinh bé nhat, quan trong
cing 16p th’ 2 quén tUr 110" dén di€m a (gidi han quét vé phia dudi khi dién
4p vao thap nhat); dudng kinh diy dung trong doan nay 16n hon 18p dau tién
nhUng bé hon 18p ngdai cuing tuong Ung v&i pham vi quét chbi than khi dién
ap vao thay d6i trong pham vi cho phép 80". Pay 1a truGng hop bi€n dp xuy€n
quan thanh 3 16p.
Trudng hgp bi€n 4p xuy€n quan thanh 2 18p, 18p trong ciing quan tU 110"
dén 220", 16p ngoai cling tuong Ung tU 110v dén 240v, liic nay ta chi diing
2 ¢G day cho bién 4p.
Nguyén nhan b0 tri ddy thanh 2 hay 3 18p diy quan phu thuQc vio pham vi
quét tOc d6 quay va hé s6 bién tOc dung cho dOng ca DC servo.
Khi pham vi quét 80v nhu dinh & trén dugc bO tri trén 18p ngoai cling
kh@ang diy quan tuong Ung 80v dudgc trdi rOng trong pham vi chu vi cla
duong tron v&i géc G tam tUr 340° d€n 350° (gan khit vong tron).

Y \
Chiéu
quay ds
ChGi

G6c gidi han
th ~ <+—hanh trinh
« 2 2 \ .an . 2. 100 - 200 ¥ [ L A
Gid sU trong thoi gian dt, chGi than di chuy@44¥6eHmat quét mbt doan
cong ds (trén chu vi), tuOng Ung v&i géc G tm 12 4choi than
Ta c6 van tOc quay:

vGi u: tOc d0 quay cUa chdi than.
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=rad/s.
v =vong/s
hay : 2 U
Quan hé van tOc dai chdi than theo chu vi vong tron ngoai bi€n 4p
xuyén.

v & o
d, 2

Vaay
v D.2n
2 60

Hay
Vv .DuE
60

Trong khdang quét tron, tuong Ung pham vi dao dOng thay dGi di€n éap
vaola Uy, Ung vGi géc Gtam1a (2 - ).

Trong pham vi 1 doan ds, phan b dién dp chénh 1éch cUa 1&p ngoai
cling bién 4p 1a:

gid sUr:
2 U Vaﬂod deaZo
dUVaﬁO UVaﬁO
dt 2
dUVaﬂO UVaﬂO 2 E
dt 2 60
20 —(ra
90( d
Y,
Uvaﬂo 80
du
Vago 80 2—n 042hA.
dt 60

| n(vong/phit) | 2 | 4 | 6 | 8 | 10 [ 15] 20 | 40 |
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v/giad

du, g 0854 | 1.7 | 256 | 34 | 43 | 64 | 85 17
d

Ung v6i géc quay cla ch6i than 1a:(2 - ), >20°(tri s6 ndy phu
thuOc vao thi€t ké).
U,30=80"
Gid sirchon =120°=2 /3(rad).

du
vaso 80 2 8
dt > 60 5
90
du
hay —Y2%° 1 .6n
T
n(vong/phit) 1.6 2.12 2.68 4 5.3 10.6
dU,.0 A | 2.56 34 4.3 6.4 8.5 17
Fv/glaaj

Gid sUr goi F 1a tOng luc lam thay dGi chdi than (trl di ma sét do luc ép
16 xo0 1én chdi than d€ tao ti€p xic tOt tai di€m ti€p xic di€m quét va ma sit
do d6 phang clia mat quét tao bdi cdc vong ddy quan lién ti€p nhau).
Tinh gan diing moment quay ch®i than:

P
F.D, > h

60
P :cong sudt can dung d€ tao ra moment quay ch8i than m va tbc db
quay n (vong/phiit).Quan hé gilta cong sudt ddng co v4i cic tham sO:
Pdc}ng o= Kya.P.
Kia: hé sO bién d6i xdc dinh hi€u sudt clUa bd chuyén ddng tU truc
quay dOng coO dén chdi than.

Pﬁoén co K = n FDn
°° 955

ciing vGi mOt luc F can dU d€ quay chdi than (tUc dU d€ thang ma sit tai mat
ti€p xic va cic ma sit khiac) dong v&i duGng kinh ngoai D, cUa bi€n 4p
xuy€n; né€u tdc d0 quay k cla chbi than thdp thi cong sudt cla dOng cO Pusngco
s€ bé.
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V@i 2 bi€n 4p xuyén ché tao gid s cling Iuc quay chGi than nhu nhau.
néu D, ting thi cAn Pygp, o 16n.
Hon n(ra khi D, ting mu6n t6c dd d4p Ung khi dién dp dU,,/dt 16n ta
can c6 gia tri cla Py o 16n.LEN vi n cdn ¢6 gid tri cao.
b. Trudng hop: 6n 4p chi quan mot 16p tUr 0 dén 240V va pham vi quét ding
trong mOt géc nhd hon 240° , tuong Ung vGi dang On 4p hoat dOng theo ché
d0 ngd vao Autovolt V2 c6 th€ 1ay ra 2 cp di€n 4p 110-220V (hodc mdt cap
dién 4p tuy y).
Phan loai: c¢6 3 dang, tuong Ung vGi mobi dang nay cidch mac mach
dién mach ddng luc c¢6 khéc nhau.
Dang 1: On 4p c6 két cdu dua dién dp vao va 1dy ra ra truc ti€p trén bi€n
4p xuyén.
Dang 2: bién dGi dang cla dang 1, ngd vao bO tri theo ki€u autovolt
nhung ngd ra van 1dy dién truc ti€p trén bi€n 4p xuyén.
Dang 3: Dung d€ ndi rOng tam cong sudt hoat dOng cla bi€n dp xuyén,
c6 dung thém bién dp bu dau ndi ti€p nhung Gn 4p c6 mOt ngd vao va mOt
ngo ra.
Ngod ra
110V 220V
ov

[ Ngo vao
» (80 — 240V

MOt van dé khac nita 1a:

- V&i dong dién di qua chdi than tU SA-10A Gn 4p lam vi€c lién tuc ta diing
mOt chGi than c6 di€n tich Smm? va vi tri quét nam trén mat cla bi€n 4p
xuyén.
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Khi dong di€n lam viéc 16n hon thi ta c¢6 thé ting sO 1ugng chbi than nhi€u
hon nhung dién tich ti€p xidc chbi than 13 4mm? - Smm? dong dién di tir
15A dén 25A hodc cao hon.
Khi dong di€n lam viéc 16n dén 50A, ta dung thém hé thOnng quat
gi6 gidi nhiét tai quanh khhu vuc gidi nhiét cla chdi than.
Trong mOt vai bi€n dp xuy€n cong sudt 16n (SKVA) cd bi€n 4p dugc
dat trén mOt mi€ng nhom d€ gidi nhiét cho hé thOng diy quan trén
bié€n 4p khi 1am vi€c c6 tai.

Bié€n 4p bu
(dau nbi ti€p)

Ngo vao
160 - 240V

Ngod ra
220V

Y v,

. ~N
' Phamviquét ______—» !

2. Nguyén 1y hoat déng cla &n ap:
GOm 3 phan chinh:

Bié€n 4p chinh 1am ngudn cho phu tai.

Hé thOng chdi than va dOng cd DC servo c6 hé banh ring gidm tOc.

May di€u khién va hé théng bdo vé thdp 4p cat mach (khong tu déng 1ai)
hay hé th&ng bdo vé& qud dp cat mach (khong déng 1ai).
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a. Mach dién t& diung trong b® On ap d€ doi chi€u quay déng co DC
servo (dung Op-amp).

Nguyén ly lam viéc:

Mach di€u khi€én dugc cung cdp tUr 2 bi€n 4p cich ly: mOt bi€n dp lam
nhiém vu cung cap ngudn DC duong, am 12V d€ phan cuc cho IC op-amp
741, bi€n 4p nay con 1am nhiém vu so sdnh dién dp ngd ra Gn dp d€ dua vao
op-amp; mOt bi€n dp khic ding d€ lam ngudn DC duong 4m cho dOng cO
Servo.

Phan mach ngudn duong 4m cung cap phan cuc cho IC op-amp dugc On

4p bang diode D,; D,

Phan mach so sanh dién d4p DC & ngd ra On 4p dugc gidm 4p qua bi€n 4p

chinh 1uu, qua cdu diode D, D,, d€ bi€n dGi thanh dién ap mot chi€u (c6

qua b0 10c tu, dién trG tdi 2.2k), di€n 4p niy dUa vao cdu diode zener Ds va

D, va dién tr@ d€ 1ay dién 4p ra dua vao IC op-amp.

A

ra

c
[ ) GO

[

Ta co:

Upbc vao=2Uz +Ung.

Véy Uss =Ucp -2Uz

Mudn d0ng co ddo chi€u quay, dién dp U,s phdi c6 gid tri duong hay
am khi Upc vao thay déi.

Nhu vay:

Chon dién 4dp Uy cho diod zener va U, ¢6 quan hé nhau.

Gia st khi dién 4p ac & ngd ra GOn 4p dat gfa tri ding dinh mUc (dién 4p
nay ciing dat vio so cap cla bi€n 4p tao tin hi€u dua vao mach so sanh).

Lic d6 gid st gid tri Upc vao = Ubc vio dinh mae» VUi gid tri ndy can c6 muUc
di€én 4p U, thGa man sao cho U= 0.

Uz =1/ 2UDC vao dinh mUc-

Khi dién 4p AC & ngd ra On dp thap hon gid tri dinh mUc:

Ubcvao < Ubcyao dinh mie-
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U< O
dién th€ tai A 16n hon dién thé tai B.
Khi dién 4p AC & ngd ra 6n 4p cao hon gi4 tri dinh mUc.
Ubcvao > Ubcvao dinh mie-
Uxs >0
dién thé tai B 16n hon dién thé tai A.
b. Xét mach so sanh dung op-amp:

Ta co:
U Ry U

ra Ri vagd

o Ry \ e o
Ty sO:R—xaic dinh he sO Kb di€n ép ra so vOi di€n 4p vao.

i
R;100K + 500K = 600K.
Rimin= 100K.
R 100 600K
a6 KD: — 2127 12766
He sO Kb: R. 47K

|

Ngoai ra,U,, khong thé€ ting v6 han khi Uy, thay dGi, ma giGi han thay
d0i t0i dacla U, U, (dién 4p bao hoa) cla IC op-amp.

Néungubn 12V  Ugy=U,.-2V= 10V.

Tin hi€u 18y tU ngd ra  dugc dua qua D,,Ds (Zener) va D, di vio
Ti(npn) hQac di vao Dy, vao T, (npn).
D,,Ds tao mUc nguGng d€ T, hay T, dan dUt khéat, khi tin hiéu vao cuUc nén
cUa chiing.

Khi dién 4p ngd ra op-amp duong hon di€m mass chudn T, dan (16n
hon U, cla D)).

Ngudc lai dién dp ngd ra op-amp 4m hon di€m mass chudn T, dan (gid
tri di€n dp ldc d6 phai Am d€ c6 mUc gid tri tuy€t dGi 16n U, cla Dy).
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c. Xét phuong phap doi chiéu quay dOng co tai mach di€u khi€n
TI’TZ.

Gid st khi T, dan, tai di€m (a) xay ra ban ky dudng, lic d6 dién thé tai a
cao hon tai b nén dong dién di tUr (a) qua D5 d€n (e) qua T, d€n (d) sau dé qua
phan Ung dOng co vé trG vé tai (b).

Khi tai di€m (a) xdy ra ban ky am, lic dé dién thé€ tai (c) cao hon di€n thé
tai (b) va (a) dong di tU (c) qua Dy; dén (e), dén T, qua (d), qua dOng cO va
tré v& ngudn tai (b).

T \ll o Dl%fA* Dl

1

l e

a
- D D
iy == _b,g
— —_— 4|4 I 7
! «—— |C
Tz\ Dlx IDI
[ 8

Nhu vay khi T, dan, T, tat:

Gid st; T, dan, chdi than di chuyén vé phia bién dung ti€p di€m K,
khi ti€p di€m hd 1 trong 2 diod D5 ,D,4 n6i ti€p véi mach d€ ddngco khong
dugc cung cap di€n khi dén bién ,diod vio mach 12 Dy, ch(f khong phdila Dy .

Ngudc 1ai, T, dan chdi than di chuyén vé phia bién ngugc 1ai, d€ ngat
dién vao dOng cO lic nay, khi ti€p di€m va cham can quét diode D, phdi
dugc dua vao ndi ti€p mach.

Khi & vi trf bién, dOng cO ngung cung cap di€n nén khong quay theo
huGng dé6 ti€p tuc nita, nhung van c6 khd ning quay theo hudng nguoc 1ai.
Két ludn:

- Trong subt cd chu ky cUa di€n 4p xoay chi€u 18y G th( cdp cla bi€n 4p
abc dong di€n qua dOng cO 1udn theo hudng tU (a) dén (b), vay dOng cO
hoat dOng theo nguOn dién DC chinh Iuu 2 ban ky.

- O bén ky duong, nlra bd day bi€n dp ab cunng cdp ning 1Ugng cho dOng
cO qua Ds. €

- O bén chu kY am nlta bO dong bi@l% % pung cap ning lugng cho ddng
cO qua diode Dy;. "1 : l
Xét khi T, dén, T, tat ta c6:
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c. Khi ban ky (+) xdy ra tai (a), U, > U,, dong di tU (b) qua dOng c0 dén (d)

qua T, dén (f) qua D5 rOi trd v& nguln tai c.

d. Khi ban kY (-) xdy ra tai (a), U, > U,, dong di tU (b) qua dOng co dén (d)

qua T, dén (f) qua Dy .

Khi T, dan, dbng c0 van dudgc cung cdp ning 1Udng qua nguOn chinh 1uu 2
ban chu kY, tuy nhién lic d6 dong qua dOng cO c6 hudng ngugc véi T, dan,
di€u nay chlng té phan Ung 12 nam cham vinh cUu, dGi hudng dong dién qua
mach phan Ung dOng co ddi chi€u quay.

Trong mach dién ddng cO servo c6 2 ti€p di€m thudng déng ndi tat 2 dau
cla 2 diode D,3,D,..

Thudng c6 dang vi ti€p di€m (micro switch), dat & 2 di€m gidi han cla
vung quét.

Khi can quét chua cham dudgc ti€p diém, chiing & vi tri thuOng déng, khi
di chuyén dén vi trf bién khu vuc quét, can cham vao ti€p di€m nao, ti€p
di€m d6 chuyén sang trang thai h& va diode D5 (hay D,;) n0i ti€p mach dOng
c0, tuy nhién vi tri cUa ti€p di€m va Dy, phdi hoat dOng theo T,,T,.

Chuong 7 ) ) )
MACH DIEU KHIEN TOC O BbONG CO

A. PIEUKHIEN TOC PO PONG CO MOT CHIEU
L Khai niém

TOc dd cla bat ct ddng cO 1 chi€u nio ciing c6 thé thay d6i dugc Viéc
diéu khi€n tOc d0 dOng cO 1 chi€u dugc thuc hién qua cong thltc cO bdn vé
van tOc sau:
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U IR,
kE

Do d6 ,ta c6 th€ c6 nhitng phuong phdp di€u khi€n van tdc cla dOng

cO nhU sau:

- Thay d0i dién trd phdn Ung : Khi thém dién tr& vao mach phan Ung
thi tOc d0 gidm .Vi dong di€én phan Ung 16n ,nén tOn hao cdng sudt
trén dién trG di€u chinh 16n .Phuong phdp nay chi st dung & nhiing
dbng cO c6
cong sudt nho.

- Thay doi dién dp U: Dung nguOn dién 1 chi€u di€u chinh dugc dién
4p cung cap dién cho dOng cO .Phuong phdp niy dugc s dung
nhiéu .

- Thay d06i tir thong : Thay d6i tUr thong bang cach thay d6i dong dién
kich tU.

Khi di€u chinh t&c d0 ,ta k&€t hop cdc phuong phdp trén .Vi du phuong

phép thay d6i ttr thong k€t hdp v&i phuong phap thay d6i dién dp thi pham vi
diéu chinh rat rOng ,day 1a Uu di€m 16n clla dOng co dién  mOt chiéu .

n

I Ngubn xoay chi€u

LB@ di€y [Chinhluu | | Chinh luu
chinh dién—Diod B Diod
dp

Ngubn }Bh@%ﬁw dién 4p bang bd di€u chinh va bd chinh luu diod

Chinh luy | Chinh  1uyl
co diéy l_cé diéy
“[kh'l‘Eu 2\!\} \I_l khién

+V . T, .

iéu ch}ﬁédiéiigéang b0 chinh Iuu cd diéu khién R, é

i 1,5K X 2,2

II. MOT SO UNG F MACH DIEU DO
1) Mach diéu khiénipc df

R2§ R R C3::
1,8K 39Kk 67 27 InF

CcC

6V
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Khi m@i cdp nguln tu C; nap nén 4p rdi trén cUc BE cUa transistor T,
chinh 1 dién 4p cUa cau phan 4p R, v R, 1am T, dan bao hoa cdp dong cho
dOng co .Pong thOi dién 4p cap cho cuc nén cla T, chinh 1 cau phan 4p R, —
VR — R; ,di€n dp G cuc E, ludén nhd hdn cuc B, 1 dién d4p U va di€n 4p cap
cho ddng co 1dy tU nhanh R; — D, — D, — R vay dién 4dp cdp cho dOng cO ludn
16n hon dién ép trén cuc E, bang 2U .

Khi ta thay dGi chi€t 4p VR tlc lam thay d6i dién 4p G cuc Nén B, thi
dién 4p trén dOng cO ciing bi thay ddi tUc tdc dd dOng cO ciing bi thay dGi .

2) Mach diéu/khienam(;-do—d-un-g—’lllzansister—vé bi€n gRLxuge cich

lymacird6ng lud 'K RS k2 |
% e
U, R :
4 T, - AN |< SCR,
DA T, y T 18K A 4
e 10K BA , | éé
Ui E— c R {
12V 4TF o § A ‘
v 1, 8K
Kich thudc:
a=1,6cm
h=24cm
c=0,8cm
C=4,7cm
H=4cm
B=2,1cm

« C .

68
SO vong day cufn sO : n = 37vong ; PuOng kinh day :d = 1,5 mm

SO vong day cudn th(: n = 37vong ; PuGng kinh day :d, = 0,7 mm
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Mach nay dugc chia lam phan riéng biét:

- Phan di€u khi€n nguOn cung cdp cho mach dugc 18y tU bién ap
cich ly ,qua cau chinh 1uu ,dién tr& gidm 4p R, va ghim dp cho mach diéu
khién bdi diod zener 8V .

Khi m&i cap ngubn tu C nap di€n qua VR , nén transistor T, va T, chua
dan .Sau thoOi gian tu C nap &p trén tu ting dan 1én dU dién &p phan cuc cho
transistor T, dan thdc T, dan cép dong cho T; dan rit dong lam T, dan cho
dong qua culn sO cap bi€n 4p xung lam cdm Ung 1én 2 cudn th(& cdp 1 dién
ap kich cho SCR m& cOng cho dong dién qua ddng cO .

- Phan dong luc ,gid s & ban ky duong SCR, dugc phan cuc thudn
con SCR, bi phan cuc ngugc khi cé xung kich cho cuc cOng cd 2 SCR thi
SCR, dan cho dong dién tir ngubn xoay chi€u qua SCR, — POng c0 — D, dé
trd vé nguOn .Qua ban ky am k& ti€p SCR, dugc phan cuc thudn con SCR; bi
phan cuc ngudc khi c¢6 xung kich cho cuc cOng cd 2 SCR thi SCR, dan cho
dong dién tUr ngudn xoay chi€u qua SCR, — POng ¢ — Dy d€ trd vé nguln
.Vay dong qua dOng cO theo 1 chi€u nhat dinh .

Khi ta thay d6i gia tri bi€n tré VR 1a thay d6i thGi hang nap cla tu C
t’c 14 1am thay d6i tbc d6 nap cUa tu s& lam cho thOi gian dan dién cla T, va
T, nhanh hay chdm d€ c6 dién 4p kich cho SCR dan sGm hay tré t(c trj trung
binh cap cho dOng sé& bi thay d6i nghia la s& lam thay ddi tOc d0 quay cla
dOng co .

3) Mach di€u khién tdc dd dung Transistor,UJT va bi€n dp xung
cach ly mach dOng luc

R 20
U
AC
€9
22
T, SCR, SCR
UAC

R6
220
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-Phan di€u khi€n ngubn cung cap cho mach dugc 13y tUr bién 4p céch
ly ,qua cau chinh Iuu ,dién tr& gidm dp R, va ghim 4p cho mach di€u khién
b3i diod zener 12,5V va transistor T} .

Mach tao dao ddng gdm nhanh VR — R, — C, va Ry — UJT — R, (mach
dao dOng tich théat) ,dién ap ngd ra cla UJT trén cuc B, 1a dang xung vudng
c6 d6 rOng xung tiry thudc vio thdi hang nap xa cUa bién trd VR va gi4 tri
dién dung C .Khi ngd ra cla UJT & mUc dién 4dp cao s€ lam cho transistor T,
dan cho dong qua culn sO cap bi€n 4p xung lam cdm Ung 1én 2 cudn th( cap
1 dién 4p kich cho SCR m& cGng cho dong di€én qua dOng c0 .

- Phan ddng luc giOng nhu mach trén.

4) Mach di€u khi€n téc¢ dd dung vi mach

Trong mach di€u khién tOc
d0 dbng co dung vi mach ta sU Ve -
dung 2 ngubn dudng am (  Ucc)

A
Vi mach dugc mac theo ki€u . ,\/'\/ > @!

khuéch dai ddo ,dién 4p ngd cdp VRS
cho vi mach thong qua bién tré
VR Khi dién 4p ngd vao cang am
thi dién 4p ngd ra cang dudng lam
cho transistor dan manh

dat dén bdo hoa ,4p cap cho dOng cO cao,dOng cO dat dén tOc dO dinh mUc
va nguqgc lai .

-V

CcC
[

Ay
VRS VA BN KDCS V.
j/

. @ May phat
—_ R ~ : toc
3 ~
\"

f

P6i vGi mach di€u khién trén c6 nhugc di€m Ia khi tdi bi thay dGi thi
tdc d6 quay cla dOng cO ciing thay dGi theo .DE khac phuc ngugc di€m nay
ngUdi ta s€ mac trén truc ddng co 1 may phét dién mot chiu cé cong sudt
nh0 goi la Mdy phdt t6c .Nhi€m vu cUa mdy phat tOc nay cho ra di€n 4p 1
chi€u thay dGi theo tdc d quay cUa truc dOng cO (khi dOng cO quay nhanh thi
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mdy phdt tOc s& phdt ra 1 dién dp 16n va nguoc lai) dién dp nay sé dua dén
ngd vao cla mach khuéch dai cOng ddo d€ b vao sut dp trén dOng co khi tai
ting cao va ludn gilf cho ddng co hoat ddng & tOc dd khong dGi .

Hinh dudi diy 12 mach di€n chi ti€t cla mach di€u chinh tdc d0 dOng
cO dung vi mach .

Bién tr@ VR, diing d€ diéu chinh tOc d0 quay cla dbng cO .

Vi mach dugc mac theo ki€u mach cOng ddo .

-V +Vcc
CcC
-15V R
[ 3
00K
R —AA P
! N
AN
« ™~ vV N
VR1§ ‘ \ " T \\
1 AN
1 |

10

AN

VO
Mdy phat
N ‘

33 Vi

R, 12 &én trd giGi han dong ngd vao cUa vi mach Iay tUrbién trd VR, .

R, 12 dién && giGi han dong ngd vao cla vi mach 13y t& mdy phit tOc .

R; 12 dién trd hoi ti€p am cUa vi mach .

R, 12 dién trG On dinh nhiét cho vi mach .

T, 1a transistor cong sudt ,déng vai tro nhu' 1 tOng trd trong mach ddng
luc d€ di€u khi€n tOc d0 quay cla dOng cO .

Nguyén Iy hoat dOng :

Dién 4p trén bién tré VR, 1a :

N

R R
v, sy, 8y,
R, R, ' VR,
VR
Vi o Ve
Naép VR,
RB
Dién 4p ngd ra cUa vi mach :

1

V1 o VVRl Vf

Khi ta thay dGi bi€n tr@ VR, c6 di€n 4p ra (Vyg,) ting thi di€n 4p ngo ra
cUa vi mach (V) gidm lam transistor T, dan y€u dp roi trén cuc CE, cao nén
4p rdi trén dOng co thap ,dOng cO quay cham .TuOng tU nguoc 1ai .

71



Giauo trinh Nieiin to{i coang nghieiip — Khoa Nieiin

Tinh 6n dinh clla mach : Khi tai trén dOng cO gidm ,lam 4p trén dOng
cO ting nén dOng cO quay nhanh dan d€n mdy phét tOc phat ra dién 4p 16n dua
dén ngd vao cUa vi mach 1am dién 4p ngd ra clla vi mach gidm nén transistor
T, dan y€u 4p r0i trén T, 16n nén kéo dién 4p trén dOng cO gidm xudng lam
cho tOc d0 clla dOng cO gidm lai ding dinh mUc .

5) Mach di€u khi€n téc dd dung SCR dang bén ky

N
Ré SCR
10K/1W GE C1068
= P,
S %qu) VR 2, GE A14B 13\2/\11K/0,5W
2 ¢ EvKk]  Hc
+—T 5 Bisov ol
2
D
1 .1 F
GE A14B!

Mach tlll\'u"\dng diing cho nhitng dOng cO c6 cdng sudt nho.
Trong mach: - D, dung d€ chinh luu.

- R, diing d€ gidm 4p nguOn.

- VR dung d€ chon dién 4p ra (géc kich ).

Vay D, R; ,VR ,va C, dung d€ nan dong 138y dién 4p kich d&n SCR
Diod D, diing d€ cat m& dudng 18y dién 4p kich trén V, va V, R, ¢6 tac dung
han ché dong qua c§ng kich va tu C, 1oc nhiéu & cuc c6ng .

Nguyén Iy hoat déng: O bén kY 4m SCR t&t ,dOng co khdng dugc cap
dién .Khi d6i qua ban ky duong SCR chua dan ,ldc nay tu C, nap dién va
mUc ap V, tdng cao dan khi V, > V, cuc G dugc kich md ,SCR dan va cé'p
dong qua tdi .Chinh VR c6 thé di€u chinh géc m& ,qua d6 chinh dugc dién ap
cap cho dOng cO va diéu chinh dugc tOc d0 dOng cO .

6) Mach di€u chinh ding SCR di€u khi€n déng cO cong sudt 16n

Mach nay dugc chia lam phdan riéng biét:

- Phan di€u khi€n ngubn cung cdp cho mach dugc 18y tU bién ép
cich ly ,qua cau chinh luu ,dién tr& gidm 4p R, va ghim dp cho mach diéu
khié€n bdi diod zener 8k,

Khi m&i cé'p ng‘tf@g— . i R, , nén transistor T, va T,
ch{fa dgn'Sau thoi gjan

jan tU 4p trén {U ting dén 1én dU di€n 4p phéarmcug
cho tr or ¥ d%n|thuc TJ4dan Cé'p gb kich cfo SCR, m@ cOl: ong

di€n dh MaoBCR, va SCREME ¢G5

CR

9

!SCR] SCR

I

I ¥

12V| gv
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- Phan dong luc gid s & ban ky duong SCR, dugc phan cuc thudn
con SCR; bi phan cuc ngudc khi c6 xung kich cho cuc cOng cd 2 SCR thi
SCR, dan cho dong dién tUf ngudn xoay chi€u qua SCR, — POng cd — D, d€
tr& v€ nguOn .Qua ban ky am ké ti€p SCR; dugc phan cuc thudn con SCR; bi
phan cuc ngugc khi cé xung kich cho cUc cGng cd 2 SCR thi SCR; dan cho
dong dién tUr ngudn xoay chi€u qua SCR; — POng cd — Ds d€ trd vé ngudn
.Vay dong qua dOng cO theo 1 chi€u nhat dinh .

Khi ta thay dGi gia tri bi€n trd VR tlc 1a thay dGi thdi hang nap cla tu
C, 1alam thay d6i tbc d0 nap cUa tu nén lam cho thoi gian dan dién cla T, va
T, thay dGi theo (nhanh hay chdm) d€ cé dién 4ap kich cho SCR dan s&m hay
tr€ tUc tri trung binh cap cho dOng sé€ bi thay d0i ,nghia 12 s& 1am thay dbi tOc
d0 quay cla dOng cO. .

B. DIEUKHIEN TOC PO PONG CO XOAY CHIEU
I. KHAINIEM

Bat ky dOng co dién khong dOng bd nao ta ciing c6 thé thay dGi dugc
tOc d0 quay cla chiing .TOc dd clla dOng cO dién khong dong b0 1a :

60f VOg

n nls ?15 ohut

Trong do:
n, : 1a tOc dO quay cUa tU truOng.
n :1atdc dO quay cla truc dOng co.
s : 12 hé sO trugt.
f : 12 tan sO cla mang dién xoay chiéu [Hz] .
p :1as0 doi cuc (cdp cuc) .
Véi dbng co dién khong dong bd roto 10ng séc c6 thé di€u ching tOc
d0 dOng cO bang céch thay dGi ciach dau day quan trén stato d€ thay dbi sO
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doi cuc tlr p cUa tU truOng ,thay d0i di€n dp dat vao stato d€ thay ddi hé sO
trugt s hodc thay dGi tan sO dong dién stato .

% Diu chinh t6c dO bang cdch thay dbi s6 doi cuc : SO ddi cUc cla
tUr truOng quay phu thulc vao cdu tao day quan .POng co khong ddng bO c6
cau tao diy quan d€ thay d6i sO doi cuc dugc goi 1a ddng co khong dOng bd
nhi€u cap tOc d0 .Phuong phdp nay chi s& dung cho 10ai dOng cO roto 16ng
séc ,di€u chinh tOc d0 nhdy cdp nhung c6 Uu di€m 1a gilt nguyén d0 clng
cUa ddc tinh cd .POng cO nhi€u cap tdc d0 dugc s& dung rOng rii trong cic
mdy cat got kim 10ai . v.v.

*  Diu chinh t6c db bang cdch thay dbi dién dp cung cdp cho stato :
Phuong phdp nay chi dugc thuc hi€n viéc gidm dién ap .Khi gidm di€n ap hé
sO trugt thay dGi do d6 tOc dd dOng cO thay d0i .Nhugc di€ém cla phuong
phdp nay 12 gidm khd ning qud tdi cUa dOng cO ,ddi di€u chinh tdc d6 hep
ting tOn hao & diy quén nén dugc dung chl yé€u vGi cidc dOng cO cdng sudt
nho c6 tai khong dGi nhu quat .v.v.

*  Piéu chinh t6c dO bang thay ddi tdn sO : Viéc thay dGi tan sO f
cUa dong dién stato thuc hién bang bd bi€n dGi tan sO. TU thong . ty 16
thudn véi ty sO U/f khi thay d0i tan sO ngUdi ta mong muOn gilt cho tUr
théng ..« khong d0i ,d€ mach tU mdy ludén & tinh trang dinh mc .Muln vay
phdi di€u chinh dOng thdi tan sO f va di€n 4p cung cap cho diy quan stato U,

2 o e U A A 2 A s 2.
ludn & ty s6 khong dbi (Tl cons) .Viéc diéu chinh t6c d0 bang thay doi

tan s6 cho phép di€u chinh t6c d6 mOt cach bang phang trong pham vi rOng
,song gid thanh con kha 10n .
IL. PIEU CHINH TOC PO BANG CACH THAY DOI PIEN AP CUNG
CAP CHO STATO

B0 di€u chinh di€én 4p cung cdp gOm hai SCR giOng nhau ddu song
song nhU ngUgc chi€u nhau ,tity thuQc vao di€n 4p kich m& cbng cho SCR
s&m hay tré ma ta c6 dién dp trung binh cap cho tai thay d6i duoc .

A

I

e
SR oy S

R

1 1

ol

“ESCR B0 diéu chinh dién 4p cung cép
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Dang hai BO di€u chinh di€n 4p cung cap gOm hai SCR gifng nhau dau
n0i ti€p nhU ngudgc chi€u nhau va 2 diod ,tiy thudc vio dién ap kich md cOng
cho SCR s&m hay tré ma ta c6 dién 4p trung binh cap cho tai thay dGi dugc .

A

R SCR

VR A R 2 N ¢
BO di€u chinh di€én 4p cung cap

R, SCR 1

2

Dang ba B0 diéglchinh dién 4p cung cap gbm mOt SCR mac ngang cdu
diod ,tity thudc vao dién 4p kich md cOng cho SCR s&m hay tré ma ta c6 dién
ap trung binh cdp cho tai thay d6i dugc . )

O bén ky duong ,gid st U, > Ug khi SCR dudc kich dan sé cho dong
dién di tr A — D, — SCR — D5 — B cdp cho tai .

O ban kY am , U, < Uy khi SCR dugc kich dan s& cho dong dién di
TdivaoB-D,—-SCR-D,—-A .

A

I

Dl D
SCR ’
T B diéu chinh dién 4p cung cap
D |
4 IAQ’W—V D,
ol

. PIEU CHINH TOC PO BANG THAY BOI TAN SO
1) Khii niém

NGUON _
XOAY CHIEU - -
f= 50 Hz Chinhluu |[f=0 Nghich Iuu ¢ /\/4 Tai
—» AC DC DC AC » Xoay chiéu

A

Mach diéu
khién xung
kich
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Trong cdng nghi€p d€ tao ngudn 1 chi€u cdp cho céc 10ai phu tai DC
nhu dOng co DC,céc 10ai relay DC ngudi ta ding mach chinh 1uu bang Diod
hay SCR d€ ddi tU ngubn xoay chi€u (AC) ra thanh ngudn 1 chi€u (DC).Trong
truGng hop mach chinh 1uu (di€u khién pha) bang SCR thi ta c¢6 thé thay dbi
tri sO dién thé DC trung binh & ngd ra bang céch thay d6i géc kich cho cuc G
cla SCR .
Trong nhi€u trudng hgp cic 10ai phu tdi xoay chi€u trong cong nghi€p
can dudc cung cdp bang ngudbn AC cé dién thé va tan sO thay d6i dugc
(khdc v8i dién thé 220V hay 380V vi khac v6i tan s6 S0Hz) cla 1uGi dién
cong nghi€p .Mach nghich 1uu c6 tic dung dGi tU ngudn DC ra thanh ngubn
AC ma tan sO thay d0i theo y muOn (bi€n tan).
Nghich 1luu d0c 1ap : La thi€t bi bi€n d6i dong dién DC ra thanh
dong dién AC c6 tan sO mong muln .
Nghich 1uu phu thuOc : La thi€t bi bi€n dGi dong dién AC c6 tan sO
cO dinh 50Hz ra dong dién AC & tan sO khac thap hon .

2)  Phuong phip lam SCR ngung dan

P6i véi ngubn DC ,SCR ¢6 tinh duy tri trang thai dan dién khi da dugc
kich dan .

Dua vao ddc tinh kY thudt cla SCR ngudi ta c6 th€ 1am ngung SCR
dang dan trong ngudn DC bang 3 phucng phép sau :

Cat ngubn dién cung cap cho SCR .

Gidm dong I, qua SCR xulng dudi tri sO cUa dong dién duy tri I .
Tao dién 4p phan cuc ngudc Anod va Catod d€ cat dUt dong dién
qua SCR (go0i la khéa cuOng birc) .

+U
+U +U +U
K
R
5 K R
L
R § C
R L {
t | |+
SCR SCR R, » */ - ¢
K
/! =K SCR ‘ ]
SCR
Cat ngubn cung Giam dong I, Tao dién 4p phin cUc ngUgc
cap (khéa cubng blc)
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D0i v&i 2 phuong phéap dau khi ta an vao nit bam K thi SCR sé& bi khéa
Thé nhung néu thoi gian tat SCR khéng dU 16n hay dién 4p roi trén SCR con
16n van c6 thé€ 1ai 1am cho SCR trd vé trang théi dan .

PG6i véi phuong phdp th(r 3 g0i 1a phuong phap khéa cubng blc
,phuong phip nay dugc dung chl yéu trong cdc mach nghich luu .Khi cap
ngudn cho mach va cé xung kich mé cOng SCR dan cho dong qua tdi R, ,dién
4p roi trén SCR rat nho c6 th€ bd qua nén 4dp trén cUc Anod xem nhU gén
bang khong ,dOng thdi lic ndy cé dong qua dién trd R nap cho tu C ,sau thoi
gian 4p trén tu C c6 tri dat gan bang dién 4p ngubn U v4i cuc duong bén phai
va cUc am bén trai .Khi ta muGn SCR ngung dan ,ta &n vao nit bam K lam
dién 4p trén cuc duong cla tu nOi mass va di€n 4p trén cUc am cUa tuU c6 gid
tri bang —U ,t’c Uanos < Ukaoa SCR bi phén cUc ngUdc nén ngung dan va tu C
xa di€én qua K xudng mass .

Tu C la tu dung dé dGi trang thai chuyén mach cla SCR c¢6 tri sO dudc
tinh theo cong thlrc :

Trong do:
I, : dong dién thuan qua SCR ,[A].
tore : thOi gian tOi thi€u d€ lam SCR ngung dan ,[ s].
U : di€n 4p ngubn cung cép ,[V].

3)  Mach nghich luu dong 1 pha

Nghich 1uu dong c¢6 dac di€m dinh hinh dong tdi 13 xung vUdng con
dién 4p tai thi do thong sO tdi quyét dinh .Ngubn cung cap cho nghich luu
dong 12 nguOn dong .MuOn vay G mach vao cla nghich 1uu dong phdi dau 1
cubn khang c6 dién cdm tuong d6i 16n .Pi€n khang nay c6 chlic ning 10c cic
séng hai bac cao va ngin chan sy phéng di€n cUa tu chuy€én mach vé ngudn
DC .Tu chuy€n mach c6 th€ dugc dau song song ,ndi ti€p hodc ndi ti€p song
song vGi tdi .Tuy theo cach ddu tu chuy€n mach ngudi ta chia nghich luu
dong thanh 3 10ai : song song ,n0i ti€p va nOi ti€p song song .Sau diy chiing ta
xét mach nghich 1uu dong song song .
SO d6 mach nghich luu dong song song

Tai
WZ
0000 7
L “— W, WVI—-—>1’ ‘
+ 50\ : !
A _— C 1
| s
l 1
U SCR - SCR
o B Al A
diéu khién|
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Bi€n dp dung trong mach nay 1a 10ai bi€n 4p cach ly ,cubn sO c6 di€m
gilta gOm 2 cudn gibng nhau vé vong day ,dudng kinh .

Cun diy L noi ti€p v&i ngudn 1 chi€u c6 tic dung gidi han dong di€n
khi m@& dién .Tu C dung d€ nap va xa di€n lam cho SCR ngung dan goi 1a tu
chuy€n mach .

Gia s SCR, dugc kich dan trudc nén SCR, ngung dan Lic niy cé
dong dién di tU ngubn duong qua cubn day L ,qua culn sO cdp w, va qua
SCR; tr& vé ngubn am .Liic nay culn sO cap w s€ cdm Ung di€n thé theo
nguyén 1y cUa bi€n thé tu ngdu nén dién th€é nap vao tu C c6 gia tri bang
2Upc vOi cUc duong bén phdi va cUc Am bén trai nhU hinh vé .

Né€u c6 xung kich SCR, thi SCR, dan ,4p rdi trén SCR nhd cé thé bd
qua do d6 cuc duong cla tu C xem nhU nOi mass nén cUc am cla tU c6 gid tri
bang —2Upc 1am SCR, bj phan cuUc ngUdc ngung dan .Liic niy dong dién di tur
ngudn duong qua cudn diy L qua culn sO cap w qua SCR; trd vé& ngudn 4m
va tu C x4 di€én qua SCR, xuOng mass 1am cho cUc am cUa tU ting dan tU —
2Upc hudng vé 0V rOi cudn sO cap w, s& cdm Ung di€n thé theo nguyén ly
cUa bi€n thé tu ngdu nén dién th€ nap vao tu C c6 gid tri bang 2Upc vGi cuc
dudng bén trai va cuc am bén phdi nhu hinh vé .

O hai truGng hgp dong di€n qua 2 culn sO cap chay ngugc chiéu nhau
nén khi cdm Ung qua cuOn th( cap s€ cho ra dong dién xoay chi€u .Dong di€n
xoay chi€u ra & th(r cdp cé di€n thé tiy thubc ti 1€ sO vong diy quan gilta
cubn sO va cudn th( ,con tan sO tuy thubc vao tan s6 clla mach tao dao dOng
xung kich .

4)  Mach nghich luu ap 1 pha

+ /550>
A L
1
iSCR1 Cz SCRD&
LY I y o
¥b, A 4
UDC ——C] A Tél E
¥, ¢ b¥Y
D& It y ol
L ¥\SCR4 SCR, /¥
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Mach nghich 1uu 4p mOt pha ding cdu SCR tUr SCR, dén SCR chia Iam
2 ¢&p SCR, - SCR; va SCR, - SCR, dudc diéu khién Iuu phién .Tu C, 12 loc
thanh phan xoay chi€u va 12 tu nap di€n 4p phdn khang dua trd vé€ nguln .

Hai tu C, va C; 12 tu chuyén mach d€ 1a ngung dan cic SCR dang
dan ,cau diod D, dén D, 12 mach nan dién ngugc dua dién dp phan khéang
nap vé€ tu loc C, .Cau diod Ds dén Dy ding d€ cach ly khong cho céc tu
chuy&n mach C, va C, phéng dién qua tai .

Céc cuOn day L, va L, ndi ti€p v&i ngudn c6 tic dung gidi han dong ban
dau .

Gia s&t SCR, va SCR; da dudgc kich va dan dién .Dong dién sé di tU
nguOn dudng qua SCR, — Ds — Tai — D; — SCR; r0i trd vé ngudn 4m .Nhu vay
dong dién qua tdi theo chi€u tU A sang B ,ltic nay U, > Ug nén tu C, va C; nap
nhU hinh vé .

Khi c6 xung kich cho SCR, va SCR; thi tu C, s& xa dién thé am lam
phan cuc ngudc SCR; va tu C; s€ xa dién th€ am lam phan cUc ngudc
SCR; .Nhu vay lic nay SCR; va SCR; ngung dan va SCR, va SCR, dan .Dong
dién bay gi0 sé di t& ngubn duong qua SCR, — D¢ — tdi — Dg — SCR, r0i trd vé
nguOn 4m .NhU vay dong dién qua tdi theo chi€u tU B sang A .TruOng hop
nay U, < Ug nén 2 tu C, va C; s€ nap di€én thé theo chi€u ngugc 1ai vGi véi
hinh vé& d€ chudn bj 1am tat SCR, va SCR, .Tan s6 cUa dong dién xoay chi€u
cap cho tai chinh 12 tan s6 clla mach dao dOng xung kich cho cic SCR tU
SCR, dén SCR, .

5)  Mach nghich Iuu ki€u cOng hudng

Trong mach chi c6 diing 2 SCR dugc luan phién kich dan .Hai cudn day
L, va L, c6 tdc dung gidi han dong di€n ban dau khi m& dién .

Gid st SCR, dugc kich dan dién trudc ,tu C nap di€n nén c6 dong qua
tdi theo chi€u tU ngudn duong qua SCR, — L, — C — Tai trd vé ngubn am nhu
hinh vé Khi tu C nap day thi dong dién nap bang OV va SCR; tu ngung dan .
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Né€u sau d6 cho xung kich SCR, thi SCR, dan ,tu C x3 dién theo chiéu
tUr ddu duong clatu C qua L, — SCR, — T&i trGd v& nguOn am cUa tu .

Mach nay cé Uu di€m la dong dién tdi gan gi®ng dang hinh sin ,khi bd
hé mach diéu khi€n thi mach nghich luu ciing ngung hoat ddng .
6)  Uung dung mach nghich Iuu cong sudt nhé

TAI

Ngubn1 chi€éu 12V sé& cap dong cho cudn sO cdp bi€n dp .SCR; va
SCR, diing d€ diéu khi€n dong qua culn sO cap theo 2 chi€u ngUgc nhau va
luan phién .

Hai transistor T, va T, 12 mach dao dOng da hai phi On tao ra xung vuong
d€ luan phién kich cuc G cla SCR, va SCR, .Tu C, 1a tu d€ chuy€n mach
nap/xa dé lam ngu’ng/dén SCR; va SCR, (va ngudgc lai) .

Gid s ,khi transistor T, ngUng dan dién 4p trén cUc Thu ting cao kich
cho cuc G, lam SCR; dan sé cho dong ttr ngudn dudng qua cudn so L, — SCR,
xudng mass.Trén cuOn th( cdp L; s€ sinh ra 1 di€n 4p cAm Ung .Do nguyén 1y
cUa cUa bi€n 4p tu ngdu cudn sG cdp L, ciing cdm Ung va cho ra dién 4p trén
2 cubn s0 bang 2Upc ,dién dp nay sé nap vao tu C, theo chi€u B duong va A
Am nhu hinh vé .

Khi transistor T, ngung dan dién dp trén cuc Thu ting cao kich cho cuc
G, lam SCR, dan ,tu C, sé& xa dién lam phan cuc ngugc SCR, nén SCR,
ngUng dan . Bay gi0 c6 dong tU ngudn duong qua culn sO cdp L, ciing sé
cdm Ung qua cuOn th(r cap L; . TruGng hgp ndy cubn so cdp L, ciing cdm Ung
va cho ra dién 4p trén 2 cuOn sO bang 2Upc ,dién dp niy s€ nap vio tu C, theo
chi€u A duong va B Am ngudc 1ai vGi hinh vé .

Hai truOng hgp dong di€n qua cubn sO cap cé chi€u ngUgc nhau nén
dién 4p cdm Ung trén cuOn th( cap s€ 1a hai ban ky ngugc pha .Tan sO cla
dong dién xoay chi€u ra & th(r cdp chinh 13 tan sO cUa mach dao ddng da hai
phi On .
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CAU HOI ON TAP

. Cho biét cdc phuong phap di€u chinh tOc d6 dOng co 1 chi€u ?
. Gidi thich mach di€u khi€n t6c d0 dung transistor va bi€n 4p xung céch ly

mach dOng luc ?

. Cho biét nhiém vu cUa diod mac song song cudn so cdp trong mach di€u

khién tOc d0 ding transistor va bi€n ap xung cach ly mach dbng luc ?

Cho biét tai sao trong mach di€u khién tdc d0 c6 cong sudt 16n ngudi ta
thudng st dung mdy phat tOc d€ lam gi ?

Cho biét c4c phuong phap lam ngung dan SCR trong ngubn 1 chiéu ?

C6 bao nhiéu phudng phap di€u khi€n tOc dd dOng cO xoay chi€u 1 pha
dung b6 di€u chinh di€n 4p cung cdp ? Hiy giai thich nguyén 1y hoat dOng
1 trong nhifng mach ma ban da hoc ?

Gidi thich nguyén ly mach nghich 1uu dong 1 pha ?

Nhi€m vu cUa céu diod D, dén D, trong mach nghich luu 4p 1 pha ?

. Tai sao trong céc bd nghich 1uu ludn ¢ cdc cubn cam ?

0 Céch tinh tri sO tU di€n chuy€n mach trong c4c bd nghich luu ?

Chuong 8

MACH CAM BIEN

A. CAM BIEN NHIET

I. Nhiét dién tr& ( Thermistor )
Nhiét tr@ thudng dugc ché tao tU cdc chat ban dan ,vi cdc chat ban

dan rat nhay cdm v4i nhiét do .

Tuy ddc tinh thay d0i theo nhi€t d6 ma nhiét dién trd dudgc chia ra lam

2 10ai 12 nhiét dién tr& c6 hé sO nhiét duong va nhi€t dién trd c6 hé sO nhiét
am.

duong ,c6 tri sO dién trG ting 1én néu
nhiét 6 moi truOng ting 1én .

Ky hiéu:
Th R A

'\

Nhiét dién trd c6 hé sO nhiét

Pac tuyén cla nhiét dién trd

1
8 duong

>T
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Nhiét dién trd c6 hé sO nhiét
am ,c6 tri sO dién trd giam 1én néu nhiét
d0 moi trudng ting 1én .

T
II. Cap nhié€t ( Thermo Couple ) Ddc tuyén cUa nhi€t dién trG am

Trong cong nghi€p ché tao thi€t bi nhiét di€n ngudi ta dung 2 kim 10ai
khic nhau ghép 1ai ,8 nhiing nhiét dd khac nhau sé& cho ra nhiing di€n thé
khéic nhau gilta 2 dau & mUc rat nhd khdang mV .

Tuy theo kim 10ai nguyén chat hay hgp kim vdi ti 1€ pha trOn khac nhau
s& cho ra nhi€u 10ai cdp nhi€t c6 khdang nhiét d0 s& dung va hé sO nhiét
khéc nhau .

Trong do: e
t : Nhiét d0 tai n0i can do.
t, : Nhiét d0 bén ngdai (mdi truOng)

e ___t bauty do

Hai thanh kim 10ai

e=K((t-t,) khac nhau
K : Hé sO nhiét (Thermal coefficient)
- _ _t: Dau néng
LOai t (°C) K ( V/°C)
DOng — Constantan -200°C  350°C 43
(Cu — Const)
Sat — Constantan 0°C  800°C 53
(Fe — Const)
Platinium — Rhodium 0°C  1500°C 12
(Pt —Rh)

1. IC cAm bi€n nhiét
1) AD 590 (Adjustable current source :NguOn dong thay dGi dugc)

Hinh dang:
®
-
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D6 nhay dong S;=1 A/°K

Py Khdang nhiét d0 do t = -55°C
4_1T<noc
+
AD 590 Dién ap lam viec V=3V 30V
il V. =iR
i( A)
L A 150°C (423°K)
423
/ 25°C (298°K)
298
-55°C (218°K
218 J/ CISK)
3V 30 "V

Pé&c tuyén cla IC cdm bién AD
2) LM234—LM334(ICC63Ch%@Oc uyén cUa IC cam bien

+V

1
0 ong S, —S
T DO nhay dong »; R,

LM 590 . Khlang nhiét d0 do t = -55°C
_ >j% 5
: \% =iSRL Véi Sy =273 V/°K

3) LM 135 - LM 235 — LM 335 ( Hoat dOng gi®ng nhu Diod zener)

+V
K Sy=10 V/°K

D0 nhay chinh tU bién trd
VR. A—Adj

A
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VI. Ung dung
1). Mach di€u khi€n Triac khéng ch€ nhiét dd 2KW)
| TAI .
RI D] * Dz R2 Rs/gﬂ
51K/ sw§ ‘ 2.2K/2W 5M
E

R R

R3 7 1ac
220VAC 4,7K/0,5W 100k<g™ 1K
D

57 W=
D, x D, Cal
R .1 F/50V |
5 200v0ng
F 10k 4 00v0ng
L L
lE . l.\ , Py > - A . I.\ rd e . 1 . ~ 'Céu

chinh 1uu .Do tic dung cUa diod On dp D, dién dp gilta 2 di€m EF c6 dang
xung duong hinh thang k€& ti€p nhau .Th 13 nhiét dién trd 4m (nhiét d6 ting
1&n thi dién tr& gidm xulng).

Khi nhiét d§ con thap Th c6 gfa tri di€n trd 16n ,tu C dugc nap nhanh
dén dién 4p Ugr ,nhUng khi 4p trén tu bang dién 4p dinh clUa UJT thi dién tré
lién nén cla UJT gidm lam tu C phéng di€n qua UJT va cuOn day sO cap bi€n
4p 1am cho cuOn th(t sinh ra dong kich cho cuc c6ng G clla TRIAC ,TRIAC
dan cho dong dién qua ,lic nay géc kich  cho TRIAC nho ,TRIAC dan sém
va tri trung binh cap cho tai 16n .

Khi nhiét d0 ting 1én 1am cho gia tri dién trd cUa Th gidm nho nén Uk
< Up clla UJT Tu C tiép tuc dugc nap dén dién 4dp dinh U, theo ngd qua
Rs ,Rs vao C véi hang so thOi gian 16n hdn .Khi Uy, = Up th1+t\l,| Qzl\al phong
dién 1am cho TRIAEdamchotdome cvéitedekich~ cho TRIAC
16n hon ,do d8, trit uﬂiig inlk \40 choltaRnhd .

2) MalibRo VE iR ihiét

Mach dung I@R;aé bi€p nhié ¥55/(tray a6 dién édp theo nhiét dd
(T U)). 500 I CuOn day

Vi vay can] bi€n LM 335 s§.0a0r, 8t tai NOi béerrthEhg ché nhiét do.

T

1

D
1 R R BC 547B
LM 335 T 8 9

! % 3 %
4 5 D
1K K 5
33 ov
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B6 cadm bi€n dugc so sanh v4i 2 mUc di€n dp chudn tao bdi IC 1A va
IC 1B céc gia tri dién 4p chudn dugc xic 1apbdi 2 bi€n trd VR, va VR, .

IC 1A va IC 1B dudc ché tao trong cuing 1 khoi vi mach TL 074 .

Nguyén Iy hoat dOng:

Khi m&i cap ngubn ,nhi€t d0 tai ddu cdm bi€n con thap nén dién 4p
rOi trén 2 dau cla IC cAm bi€n thap ,nén dién 4p ngd ra cla IC 1A thap lam
Led D, phét sdng ,khi nhi€t d0 & ddu cdm bi€n LM 335 tiing cao lam dién 4p
r0i trén né ting 1én .N€u gfa tri nay nam gilta mUc cUa 2 dién dp chudn thi ngd
ra cla IC 1A & mUc dién dp cao con ngd ra cla IC 1B & mUc dién dp thap
,JJam Led D; phét sang .

Néu nhiét d0 ting cao hon nira thi dién 4p roi trén cdm bi€n LM 335
tdng cao 1&én 1am ngd ra cla IC 1B & mUc dién dp cao dU dién dp danh thUng
diod zener D, va lam cho Led Ds phét sdng con D, ,D; tat ,dﬁng thOi lic nay ¢6
dong cap cho Transistor T, dan ,c6 dong I¢, chay qua cudn day cUa relay K tic
d0ng 1am mé& ti€p di€m mach dOng luc hay bio dOng .

Diod D¢ c6 tdc dung chOng dién 4p ngUQc sinh ra trén culn diy cla
relay K khi ngat mach ,bdo v& cho transistor T} .

Diod zener D, gilt cho transistor T, khong dan khi D, phat sang ,mach
nay c6 th€ diéu chinh nhiét d6 t6t nam trong khdang tU 25°C dén 100°C .

Bi€n tré® ¥R, va VR, ding d€ di€u chinh va khOng ché nhiét d0 can
bdo vé.

e R
3) Nhi€fR@en CD}RI 18K£

10p VR,
M
A R 2.7
AN 8
10K 2606 _|C
VR B A AR 3, - +

R 10K US R
680 ? 85 10(§

-0,75V
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Mach chi can 1,5V .IC ngudn dong LM 334Z dugc dung nhu dau cdm
bi€n (chuyé&n su thay ddi nhiét d0 thanh thay d0i dong dién) IC 7611 1a b0
khuéch dai thuat téan CMOS c6 th€ hoat ddng G di€n thé cap dién 0,5V
dén 8V .Dong di€én clla LM 334Z thay d6i theo nhiét d0 theo cong thic :

227T

R

1

Trong do:

I: Dong dién qua cdm bién ( A).
R: Dién trd ().
T: Nhiét db (°K) = °C + 273,

Khi R, = 100 ,dong dién & 0°C (dau cdm bi€n LM 334Z dugc dat &
moi trudng 0°C) 12 620 A .dong nay qua dién trd R, tao 1 dién thé & A .Bién
trd VR, dugc chinh d€ dién thé€ tai B bang dién thé tai A va lic d6 dién thé
0 ngd ra C cla bd khuéch dai thudt téan bang OV nén ddng ho chi OV tlc 0°C

Khi nhi€t d0 tai ddu cAm bi€n ting 1&n thi dong I ciing ting 1én kéo theo
dién thé tai A 16n hon dién thé tai B va dién thé ngd ra C bang sai biét dién
th€ gi(ta A va B nhan v&i hé sO khuéch dai cla b0 khuéch dai thuat téan .Hé
sO khu€ch dai nay tuy thuOc vao bi€n trd VR, (di€n trd cang 16n hé sO
khué€ch dai cang 16n) .Vi dién thé & A > B nén dién thé & C am .Cho dau
cdm bién ti€p xiic vGi moi truOng 100°C va di€u chinh bi€n tré VR, d€ kim
dong ho 1éch i da ,vi tri nay Ung v&i 100°C .Tuy 10ai dong hd ma ta phdi
thém dién tré ndi ti€p thich hgp ,

L&y chudn & 1 s6 nhiét d khac (vi du 10° 20°, .. ... .. 90°)va chia mét
dong ho dé€ chi ting d ta s& dugc 1 nhiét k€ do dugc tlr 0°C dén 100°C .

B. CAM BIEN QUANG

Trong céc thiét bi dién t& m&i hi€n nay thuGng cé mat céc linh ki€n
quang dién tU nhu Led , LCD ,quang tr@ ,cdc b0 ghép quang . . . .Chiing la cic
cam bi€n d€ bi€n dGi quang ning thanh dién ning (dong di€n hay dién 4p) .O
day chiing ta can bi€t 16 c0 ché hoat dOng cla ching khong chi d€ stta ch(ra
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cdc may méc bi hur hAdng ma con d€ thiét ké cac mach dién mGi d€ dung trong
céc linh vuUc thong tin lién lac ,tu ddng héa ,do dac . . . .
I.  Quang trd (photoresistor)

Quang tr@ 1a 1 linh ki€n badn dan thu ddng khong c6 18p chuyén ti€p
pn .Vat liéu dung d€ ché tao quang trd 13 Cadmium Sulfid (CdS) ,Cadmium
Selenid (CdSe) ,Zinc Sulfid (ZnS) hodc bOt cUa chat nhay quang khic béng
cdch tao 1 mang chat ban dan trén nén cdch dién .Sau thém 2 dién cuc rdi boc
trong vO plastic hay sat v4i mat trén 1a thUy tinh hay mica trong su0t .

Quang tr@ c6 dién trd cang gidm khi dugc chi€u sang manh .Khi quang
trG bi che tOi (quang thong nhod) c6 gi4 tri dién tr& 16n trén M con khi quang
tr® dugc chi€u siang manh (quang thong 18n) c6 gia tri dién tr& nhd dudi
100 .

Quang tr& dugc Ung dung rOng rii trong cdc linh vuc nhu:

Tat m& dén duOng .
Cong tac dnh sdng .
Tro choi dién tlr .
Cong tac tu dOng bat sang trong nha .
Bat siang tu dOng den bdo v€ sin nha .
Opto — Couple .
Detector cdc ngon 1Ua trong 10 .
Ky hiéu : LDR

—tW\I—

M6t s6 mach Ung dung quang tr&
a) Mach diéu khién khi tr0i tOi dén sdng :

Hinh dang :

2

IN4148

fK % ) RELAY: ) \i::

,_|\ T, N BC2238
\‘\ BC238 R,
LDR @ ' 470

1

1N4148
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Trong mach R, ,R, va LDR dugc mac ndi ti€p tao thanh cdu phan 4p
cho cuc Nén T, .Khi 4nh sdng chi€u vio quang tré LDR manh lam cho gi4 tri
cUa LDR nh0 nén dién 4p roi trén LDR nhO khong dU phan cuc cho T, dan ,T,
tat 1am T, tat nén chua cé dong tic ddng relay K hoat dOng.

Khi tr0i tdi lugng quang thong chi€u vao LDR yéu lam gia tri dién trd
tdng nén 4p cling ting 1én ,d0 1am phan cuc cho T, va T, dan cho dong qua
cuOn day cUa Relay K hoat dOng va tic dOng lam déng cic ti€p di€m thudng
md& cap ngubn cho mach ddng luc .

Bién trd R, dung d€ di€u chinh d0 nhay cho mach nghia 14 di€u chinh
di€n dp phén cuc cho transistor .

Tuong tu ta c6 mach diéu khién ding vi mach:

+V

Py CccC

N\ RELAY <L_.°1125v

LDR K
D — =
R, § 1N4i48 \i_o
R 10K

47K 0
27
. 74>6—¥\,—|< T,
3 BC238
2 + 4 6
2501(/? ] 47K
R >R
3 5
1K§10K§
oV

Trong mach R; ,R, ,R; va LDR dugc mac n6i ti€p tao thanh cau phan
4p cho ngd vao ddo cla IC 741 ,con R, va Rs tao cau phan 4p ,cap 4p chudn
cho ngd vao khong ddo cla IC 741.

Khi 4nh sang chi€u vao quang trd LDR manh lam cho gi4 tri cla LDR
nh® nén dién 4p rdi trén LDR nhd ,lam di€n dp & ngd vao ddo ting nén dién
4p G ngd ra gidm khong a0 phan cuc cho T, dan nén chua c6 dong tic dbng
relay K hoat dOng.

Khi trdi tOi lugng quang thong chi€u vao LDR yéu lam gia tri di€n trd
tdng nén 4p ciing ting 1én va lam dién 4p & ngd vao ddo gidm nén dién ap &
ngd ra ting dU lam phan cuc cho T, dan cho dong qua cudn diy cla Relay K
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hoat dOng va tic dOng lam déng céac ti€p di€m thudng md cap ngudn cho
mach dOng luc .
Bién trd R, ding d€ di€u chinh d6 nhay cho mach nghia la di€u chinh
di€én dp phan cUc cho transistor .
b) Mach bdo chdy v&i Detector khéi

+V
a CC

L7 e 14V

7 | Cam bién

7 | Kkhéi

7 C ]

Z Z

o

o L

o

Z Z

o VR

470K

_ 0V

HOp cdm bi€n khéi , N *

Cau tao hOp cam bién khoi 1a trong hOp thong khi nhung nhung che
4nh sdng dén va LDR dudc ngin cich bdi 1 vach khong cho dnh sdng dén chi€u
truc ti€p 1én LDR .Pén vira 12 ngudn sdng vUa la nguOn nhiét ,né 16i cudn
khong khi tUr ddy hOp 1én dinh hOp .Bén trong hOp dudgc son den chOng phan
xa anh sing .

Néu trong khoi khong khi vlra dugc lha vao trong hOp c6 khéi ,cic hat
khéi s& phdn chi€u 4nh sing 1én trén mat LDR 1am di€n trd cUa LDR gidm
,ap 10i trén LDR gidm dOng thOi 4p roi trén bién trd VR ting ,dU dién 4p phan
cuc cho transistor T; dan cho dong qua cdu phan dp R, & R; ,c6 dong kich cho
SCR dan cho dong qua chudng dién ,chudng reo bio dOng c6 chdy.

Nit Reset diing d€ tat chudng .

¢) Mach tat/md dep tic dOng 4nh sing

NGUON
220VAC R
1
100K/1W
[ —
D]. .. D4 *
4 x 1N4004 R, v dE
100K R, R7§
6,8K 33K
b
VR <200W
100 )
X s & T
I A B(1254 B SCR
t 470K TIC 106D
C::ﬁ ) N R7§
100K |LDR
B ¢
100 F/16V LN 400m 68K
89 €,
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Mach di€n lam viéc truc ti€p vGi dién 220V lic thl nghi€m phdi can
than .Mach dién phdi dugc cho vao 1 hdp nhua cich dién .Ta c6 thé khoan 16
d€ 4anh sdng 10t vio quang trd .Quang trd c6 th€ dan 1én vO hOp ,mat nhay
quang hudng ra ngoai 16 .D, D, tao cau chinh Iuu bi€n doi di€n xoay chi€u
thanh dién 1 chiéu . V4i R, ,C, va D, gidm ép loc va ghim dp 10V cung cé'p
cho mach di€u khién .N guOn 10V nay cung cap cho cau phan ap R, va R, cap
cho ngo vao khong ddo cla vi mach 741 .DOng thoi nguOn ndy ciing cung cap
cho cau phan 4p R, ,VR va LDR cdp cho ngd vao ddo cla vi mach 741 .Vi
mach 741 lam vi€éc nhu bd so sdnh khi dién 4p ngd ra cla vi mach khdang
4,8V thi T, dan ,cho dong qua T, xuOng mass nén SCR s& mat dong kich va @
ban ky duong k€ ti€p SCR ngung dan .Pién trd R; hoi ti€p duong dién dp
nén transistor vi SCR s& déng /m& vGi 1 ngubng dién thé nhat dinh ,tranh
viéc chbp tat lién tuc cla béng den lic troi chang vang t6i .Ta c6 thé diéu
chinh di€ém déng/md clia SCR thong qua VR .N€u ta mubn m& den khi trOi
that tOi thi ta c6 th€ thay bi€n tré VR c6 gid tri IM  .Quang trd LDR R, va
VR c6 th€ héan dGi vi trf thong qua cong tac 2 vi tri (R, ¢ D va LDR 6 C)
TruGng hop nay mach di€n cé két qud ngudc 1ai :TUc 1a khi trGi sidng dén
chdy sdng va den tat khi tr0i t0i .

Mét s6 mach Umg dung cam bi€n quang
Mach dién véi LED héng ngoai va Phototransistor

Mach c¢6 thé si dung r .
ngudn 12V Khi 4nh sdng bi ngat R, é RELAS_{_ !
hay khi trgi tOi ,relay tic dOng K R g /K [ %
déng mach .Mach dién c6 thé 47K |
dung d€ bat den ty dOng G cOng R, T,
nha khi trdi t6i. L a7k | )BC238

\%K l \BC238
9V B _'%601 2x1N914
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Mach dién dugc s dung di€u khién tU xa ,truyén tin hiéu trong
kh@ang vai chuc mét ,md clra hay trong cdc hé thOng an tdan .Séng mang c6
tan sO tU 30 dén 60KHz .

Mach diing b ghép quang diéu khién dén

Khi ngd ra cUa vi mach cao (gan 5V) deén led cla b0 ghép quang 4N25
tat ,quang transistor ngUng dan ,dong dién tr ngubn 24V qua R, va diod va
cuc Nén T, ,]am T, dan kéo theo T, dan va den séng .Khi ngo ra cUa vi mach
thdp (gan OV) den Led sang 1am Phototransistor dan khong cho dong tU ngun
24V vao T, nén T, ngung kéo theo T, ngung va dén tat .

SV, +24V
R R, §
%, § §22K 10K
220
R
- ——K"
2
' T 1K
N § 3 4v
MACH : 10K 50mA
OPTO | oV
4N25 ' .
Mach diung bd ghép quang diéu khién tdi & mang dién xoay
chiéu
Rl R3 R4 -
._/\/\, TAI |
150
z Z l?) I - 1
"g S o) AW 01 F SR )
o W H o« L 400V 2N6071B NGUON
Z Q@D MET OPTO| . 220VAC
1
1N4002 MOC3011
PN22D2 R, of R,
47 10K
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Trong mach ta ding bd ghép quang Triac d€ di€u khi€n Triac 16n
2N6071B cung cap cong sudt cho tdi hoat ddng & mang di€n xoay chi€u .VE
phia di€u khié€n transistor 2N2222 bdo v€ khong cho dong qué 16n qua Led
cla bd ghép quang .Khi dong qua Led 16n do dién thé di€u khi€n 16nthi dp &
ngd Nén cla Transistor T, ciing 16n 1am Transistor dan chia x& b&t dong dién
v0iLed .
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