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TUYEN BO BAN QUYEN
Tai li€u nay thudc loai sach gido trinh nén cac nguér} thong tin c6 thé dugc
phép dung nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
’ Moi muc dich khac mang tiph 1&€ch lac hodc st dung vdi1 muc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU
Cung v6i cong cudc doi méi cong nghiép hoa va hién dai hoa dat nude, ki thuat
s6 dang phat trién manh mé ¢ Viét Nam.Trong d6 dién tir cong suat chiém phan
quan trng trong cac thiét bi may moc , cong nghiép,. Cac h¢ thong may lanh va
diéu hoa khong khi phuc vu trong doi song va san xuat nhu: ché bién, bao quan
thuc pham, bia, ruou, in 4n, dién tir, thong tin, y té, the duc the thao, du lich...
dang phat huy tac dung thuc day manh mé& nén kinh té, doi sdng di lén.
viéc dao tao phat trién d6i ngii k¥ thuét vién lanh nghe dugc Pang, Nha nudc,
Nha trudng va mdi cong dan quan tAm sau sic dé c6 thé lam chi duge may moc,
trang thiét bi cia nghé. ’
Gido trinh “PIEN TU CONG SUAT “dugc bién soan dung cho chuong trinh
day nghé PIEN TU CONG NGHIEP dap tng cho hé Cao dang nghé.
Noi dung cua gido trinh cung cap cac kién thtrc co ban nhat vé st dung
Cac linh kién cong suat, phuong phap dleu khién va van hanh cac mach dién
cong suat, tng dung mach dién cong sudt vao thyc tién
CAu trac cta gido trinh gdm 5 bai trong thoi gian 75 gidr qui chuan duoc tién
hanh trong ca hoc.
Chéc chén gido trinh khong tranh khoi thiéu s6t. Chiing t6i mong nhan duogc y
kién dong gop dé gido trinh dugc chinh sira va ngay cang hoan thién hon.

Xin trdan trong cam on!
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GIAO TRINH MON HQC/MO PUN

Tén mdn hoc/mé dun: PIEN TU CONG SUAT .
M4 mén hgoc/moé dun: MD 19.

Vi tri, tinh chit, y nghia va vai tro ciia mén hoc/mé dun:

Mo dun Dién tir cong suat 1a mo dun co ban caa nghé danh cho hoc sinh trung ,
Cao Ding sau khi dd hoc xong cidc mon k¥ thuat co s&, do luong , cac md dun vé
dién va mo6 dun ngudi, han; sinh vién céc kién thire, k¥ nang co ban nhét cta nghe
trude khi di vao hoc cdc mo dun chuyén sau ctia nghé

Muc tiéu ciia mon hgc/mo dun:

- Vé kién thirc:

Trinh bay duogc cac kién thirc co ban nhat vé cau tao nguyén 1y hoat dong
cac linh kién nhu Transistor, SCR , Triac, Mosfét, sur dung cac linh kién trong
thuc té
- K¥ ndng: Lap rap, do ki€ém tra va stra chita dugc cac hu hong trong mach dién
tor cong suat, ddm bdo an toan v¢ sinh cong nghiép

- Ning luc ty chu va trach nhiém: nang cao tinh than trach nhiém trong qua trinh
lap rép, do kiém tra va khac phuc nhitng hu héng

Noi dung ciia mon hoc/mé dun:
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BAI 1:KHAO SAT CAC LINH KIEN PIEN TU CONG SUAT

Muc tiéu:

- Cling co kién thuc: cau tao, ky hi€u, nguyén ly lam vi¢c cua linh kién cong
suat

- Thyc hién dugc cac ky nang: Lép rap mach, van hanh, do kiém tra

- C6 nang luc: kiém tra x4c dinh hu hong linh kién va thay thé linh kién mdi,
c6 trach nhiém thuc hién an toan cho thi€t bi ddm bdo an toan trong v€ sinh cong
nghiép

N§i dung Bai:

1.Khao sat linh kién Diode

1.1. Ciu tao ky hiéu, nguyén 1y 1am viéc
1.1.1. CAu tao, ky hiéu

MJdi noi Hang rao dién th€ ( ving
P-N ngheo) ,,
O 0«00 N O p Of[100 0
6 D400¢ MR
P4020] o6
Lo t{é'ng Eléctron

Khi dit 2 ban dan P va N ti€p xic nhau thi s& c6 1 dién tif tf N qua moi
ndi tdi hgp véi P lam cho viing N bi m4t dién tf nén viing N gin mdi ndi thanh
dién tich duong. Con P nhan dién ti¥ 1am cho viing P gan m&i ndi ¢6 dién tich
am. Hién tugng nay dién ra d€n khi dién tich Am & vung P di 16n khong cho
dién t ving N sang. Su chénh 1&ch giita 2 m6i ndi goi 1a hang rao dién thé (
ving ngheo).

- Ky hiéu : A K
’I

1.1.2. Nguyén ly hoat dong :

Binh thudng khi chua phan cuc ( chua cAp ngudn) cho diode thi hang rao
dién thé€ 16n va dién trd clia diode cao nén diode khong din. P& diode din ta
phai phan cyc cho diode.

a. Phan cyc thuén : Id R
— K
A OF O [1# ¢04® N
000 |{Hee @
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+ | -




Pit ngudn 1 chiéu c6 cuc duong (+) clia ngudn ndi vdi cuc A, con cuc Am
(-) cia ngudn ndi véi cuc K clia diode thi lam cho hang rao dién thé nhd lai va
dién trg clia diode gidm, s& c6 dong Id xuat hién qua diode.
b. Phin cuc ngudgc :

Pit ngudn 1 chiéu c6 cuc duong (-) clia ngudn ndi véi cuc A, con cuc
am (+) cia ngudn ndi v6i cuc K clia diode thi cyc Am sé& hiit 16 trong P, con
cuc dudng hiit dién t N 1am cho hang rdo dién th& 16n 1én va dién tr§ cia
diode ting s€ khong c6 dong Id qua diode.
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1.3. Xac dinh phan loai do kiém tra

a/ PHUONG PHAP 1: Str dung dong ho s6 van nang dé kiém tra
Kiém tra diode bang cach str dung dong ho sd van ning (DMM) c6 thé dugc
thuc hién theo hai cach vi c6 hai ché d6 c6 sin trong DMM dé kiém tra diode.
D6 1a ché do diode va ché do Om KE&.

-
T i/ G
{0 a ] [com *\\
Cathode Anode

o Xadc dinh cuc duong cuc duong va cuc am cua diode.

« Chon ché d6 kiém tra diode bang cach xoay niit xoay trung tim dén vi tri
biéu twong diode. Trong ché d6 nay, déng hd co thé cung cap dong dién
2mA dé kiém tra

o Cham que do mau do véi cuc duong va que do mau den véi cuc am.

o Quan sat man hinh hién thi trén dong hd. Néu gia tri dién 4p nam trong
khoang tir 0,6 dén 0,7 (diode silic) thi diode tot. Ddi véi dibt gecmani, gia
tri nay nam trong khoang tir 0,25 dén 0,3.

. Bay gid dao nguoc cac cuc cia dong hd co nghia 1a cham que do mau do
vo1 cuc am va mau den vai cuc duong. Diode s€ phan cuc nghich va luc
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nay no6 sé khong cho dong dién chay qua né. Do d6 dong ho thé hién OL
(twong duong v6i mach hd). Néu ban thuc hién dung nhu cac budce trén
tirc 1a diode con tot.

Néu dong ho hién thi cac gia tri khong lién quan nhu cac budc trén thi
diode bi hu. Diode c6 thé bi h¢ hodc ngén mach. Diode h¢ 1a diode hoat
dong nhu mot cong tac ho trong diéu kién phan cuc thuan va phan cuc
nghich. Vi vay, khong c6 dong dién chay qua diode. Va dong ho sé& thé
hién OL trong ca hai diéu kién do.

Pi6t ngan mach 1a diode hoat ddng nhu mét cong tac dong dé dc‘)ng dién
chay qua no va dién ap roi qua diode sé& bang khong. Do d6, dong ho sé
hién thi gia tri dién 4 ap bang khong, nhung trong mot sb trudng hop no sé
hién thi mot dién 4 ap rat nho khi dién 4 ap roi qua diode.

b/ PHUONG PHAP 2: Sir dung dong hé kim dé kiém tra

X o

1k

o [Q Q

_O+

phéan cuc phén cuc
thuan nghich

Piéu chinh dong ho ¢ thang do dién tré thap ( 1K)

Khi do chiéu thuin, cham que do mau do vé1 anode va mau den voi
Cathode.

Néu dong hd hién thi gia tri dién tré thap thi diode tét

Tiép tuc diéu chinh dong hd sang thang do dién trd cao( 100K)

Trong trudng hop nay ta dang do & ché d6 1am viéc nghich cua diode,
cham que do mau den v61 anode va mau dé vai cathode.

Néu dong ho cho gia tri dién tré cao hodc OL thi diode t6t.Néu dong hod
khong hién thi dung véi cac két qua & cac bude trén thi diode di bi hong.



1.4.Van hanh do Kiém tra

& Ea

— Dung ddng hd VOM thang do X1Q do thi¥ linh kién

- Lip mach nhu hinh vé
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2.Khao sat transistor
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2.1. CAu tao ky hiéu, nguyén Iy lam viéc
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Transistor ¢6 hai I6p PN, dua theo cAu tao I6p ndy ta phan biét hai loai transistor:
transistor PNP va transistor NPN. Cdc 16p PN giita titng dién cuc dugc goi la 16p emitter J1
va 16p collector J2. M&i 16p ¢6 thé dugc phan cuc theo chiéu thuin hodc chi¢u nghich du6i
tic dung cta dién the ngoai. Su dich chuyén ciia dong collector ic khi qua 16p bi phan cuc
nghich chiu 4nh hudng rt I6n ctia dong kich IB din qua 16p phan cuc thuin. Hién tugng
ndy tao thanh tinh chit co ban dugc st dung nhicu ctia transistor va dudc goi 1 hién tugng
diéu ch€ do din dién cta 16p bi phan cuc nghich.

Trong ldnh vuc dién tf cong suat, transistor BJT dugc st dung nhu cong tic (khéa) dong
ngitcic mach dién va phan 16n dugc mic theo dang mach ¢6 chung emitter

Nguyén ly 1am viéc :

Trong vung chira céc ddc tinh ngod ra, ta phan bi€t vung nghich, ving bao hoda vaving
tich cuc.
Viing nghich: dic tinh ra v6i thong s6 iB = 0 ndm trong viing ndy. Transistor § ché d ngit.
Dong collector iCO c6 gid tri nhd khong ddng k€ di qua transistor va tai. Khi uBE <0, khong
c6 dong dién kich, transistor § trang thdi ngdt vd do 16n dong iCO gidm nhd hon nita. Tuy
nhién, kha ning chiu 4p ngugc clia 16p cong —emitter khd nhd. Do d6, cAn han ché dién 4p
am trén BE d€ n6 khong vugt qué gid tri cho phép.
Viing biio hoa: nim giita dudng thing gidi han a va giéi han bio hoa b. Dudng thing gidi han
axdc dinh dién th€ uCE nhd nhat c6 thé dat dugc tng vdi gid tri iC cho trudc. Gidi han bio
hoa 13 dudng thing x4c dinh ranh gi6i cia cdc trang thdi uCB = 0 va uCB > 0. N&u nhu di€m
lam viéc niim trong viing bio hoa (xem diém PONG), transistor s& dong, dong iC din va dién
th€ uCE dat gi4 tri uCESAT nhd khong déng ké (khdang 1-2 V) va nhu vy, khi thyc hién
ting dong dién kich IB>IBsat, dong dién qua collector hiu nhu khong thay ddi. Pién thé
uCESAT goi a dién thé bio hoa va ta ndi ring transistor 4 trang thdi bdo hoa.
Viing tich ¢ we: 1a ving ma transistor hoat dong 6 ché d khuéch dai tin hiéu, twong
ting véi cdc gid tri 1am viéc uCE > uCESAT va dong iC>IC0. M6i quan hé gifta hai dai lugng
uCE va IC  phu thudc vao tdi va dong iB. Khi transistor 1am viéc nhumdt cong tic dong
md (switching), diém lam viéc ciia no s¢ khong ndm trong viing ndy
2.2. Xac dinh phan loai do kiém tra

Ciing gidng nhu mot s linh kién dién tir va thiét bj dién khac, transistor cling
dugc phan loai chu yéu dua vao cau tao cua ching. Theo do, ta s€ chia transistor
thanh 2 loai co ban.

Transistor NPN


https://www.bkaii.com.vn/san-pham

Pay 1a Transistor dugc cau tao tir ndi ghép mot ban dan duong & giira hai ban dan
dién am. Transistor nay dugc sir dung trong viéc khuéch dai, dung dé dién dan
trong nganh cong nghiép dién tir hodc dung lam cong s6 cho dién tur sO.

Pé loai transistor NPN nay hoat dong can phai st dung thém di¢n thé dé kich
hoat.

Transistor PNP
Day chinh la loai transistor ludng cuc, dugc két hop tir hai chét ban dién dan.

Loai transistor nay gom co: 16p ban dan pha tap loai N (véi vai tro cuc gdc) va
hai 16p ban dan loai P

Transistor PNP s€ duoc kich hoat khi cuc phat duogc ndi dat va cuc gbp duoc ndi
vO1 ngudn nang luong.

Cach xac dinh chan cho Transistor

Dé xé4c dinh dugc transistor 13 loai ndo va thir tu cac chan thi ching ta can c6 mot
VOM kim dé xac dinh. Cac budc xac dinh nhu sau:

« Budec 1 xac dinh chan B: Tién hanh cac phép do ¢ hai chan bét ky, trong
cac phép do d6 s€ co 2 phép do kim dong ho dich chuyén. Chan chung cho 2
phép do do 1a chan B.

e Buéc2 x’zic dinh PNP hay NPN: sau }(hi da xac dil’}h duoc cl}én B, quan sat
que do ndi véi chan B 1a do hay den dé x4ac dinh. Néu chan noi véi chan B 1a
do, do 1a PNP va nguoc lai.

« Buwéc 3 xac dinh chan C va chan E: chuyén dong hd vé do 6m thang x100
—P6i véi PNP: hay gia thiét mot chan 1a chan C va mét chan con lai 1a chan
E. Pua que den téi chan C, que d6 t6i chan E(que do ndi véi cuc 4m cia pin
trong dong hd). Trong khi dé 2 chan kia tiép xtc nhu vy, cham chan B vao
que den, néu kim dich chuyén nhiéu hon so véi cach gia thiét chan nguoc lai
thi gia thiét ban dau la dang, néu khong thi tat nhién gia thiét ban dau 1a sai
va phai d6i lai chan.
—P6i véi NPN 1am twong ty nhung véi mau nguoc lai

2.3. Lép rap linh kién
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B 2
+ 9V DC
K1
T +
25
Ohms
R1
1K
D1 Q1
1N4148 2N3053
[ 323
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T P
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R2 Y D2
100K 1N4148

Cc2 g , E @:
Mt
J 1

l 47uF Q3 Q2

2N3904 2N2905A

Audio IN
4

+

bay la so dd mach cta bd khuéch dai Am thanh dung ba transistor don gian, co
thé cung cip cong suit khoang 100mW cho loa 25Q. Cac diét D1 va D2 tao
chénh &p cac transistor Q1 va Q2. Transistor Q1 hoat dong nhu mot bo tién
khuéch dai. Transitor Q2vaqQ3 diéu chinh loa. Ban co thé sir dung bat ky loai
transistor NPN nao thay cho Q1, Q3 va bét ky transistor PNP nao thay cho Q2.
Nhung loai nao di chang nita thi dong nho nhat tai chan C cua transistor khong
duoc nho hon 100mA. Mach c6 thé hoat dong tdt voi mot loa 8Q, nhung am
luong s& nho di doi chut

3.Khao sat mosfet

3.1. Céu tao, ky hiéu nguyén 1y hoat dong

11



Kenh N Kenh P

MOSFET ¢6 hai loai pnp va npn. Trén hinh H1.12 md t4 cAu tric MOSFET loai npn.
Gifta 16p kim loai mach cong va cdc mdi ndi n+ va p ¢6 16p dién moi silicon oxid SiO. Diém
thudn 1gi cd bdn cia MOSFET 13 kha niing diéu khién kich déng ngit linh kién bing xung
dién 4p & mach cong. Khi dién 4p duong 4p dit 1én giita cong G va Source, tic dung cla dién
trudng (FET) sé& kéo cdc electron tif I6p n+ vao 16p p tao diéu kién hinh thinh mot kénh ndi
gan cong nhit, cho phép dong dién din tif cuc drain (collector) tdi cuc Source (emitter).

MOSFET dbi hdi cong suat tiéu thu 6 mach cong kich thap, toc do kich déng nhanh va
ton hao do déng ngit thap. Tuy nhién, MOSFET ¢6 dién trd khi din dién 16n. Do d6, cong suit
ton hao khi din dién 16n lam n6 khong thé phét tri€n thanh linh kién cong suit 16n.

Dic tinh V-A linh ki€n loai n dugc vé trén hinh H1.12, ¢6 dang tuong tu véi dic
tinh V-A clia BJT. Piém khdc biét 13 tham s6 dicu khién 13 dién 4p kich UGS thay cho
dong dién kich IBE.

MOSFET § trang thi ngit khi dién 4p cong thdp hon gid tri UGS.

P& MOSFET ¢ trang thdi dong, doi hdi dién 4p cong tdc dung lién tuc. Dong dién
di vio mach cong diéu khién khong ddng k€ trif khi mach 6 trang thi qud d9, déng hoic
ngit dong. Lic d6 xudt hién dong phéng va nap dién cho tu cia mach cong. Thai gian
déng ngdt rit nhd, khodng vai ns d&n hang trim ns phu thudc vao linh kién. Dién trd trong
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clia MOSFET khi din dién Ron thay ddi phu thudc vao kha niing chiu 4p cta linh kién. Do
do, cdc linh kién MOSFET thudng c6 dinh mic 4p thip tuong tng véi tré khdng trong nhd va
ton hao it.

Tuy nhién, do tdc do déng ngit nhanh, ton hao phat sinh thdp. Do d6, vdi dinh mic
ap tir 300V- 400V MOSFET t4 ra uu diém so vdi BIT & tin s6 vai chuc kHz.

MOSFET c6 thé st dung dén muc dién dp 1000V, dong dién vai chuc amper va
vdi mifc dién 4p vai trim volt vdi dong cho phép dén khodng 100A. Pién 4p diéu khién
t01 da
+20V (2V,5V,10V.. tiy theo loai), mic di thong thudng c6 thé ding dp dén S5V d€ dicu khién
dugc no.

Céc linh kign MOSFET c6 thé ddu song song d& md rong cong sud.

6.2. Phan loai do kiém tra: mosfet c6 2 loai kénh N va kénh P

N-MOSFET: Pién ap diéu khién m¢ Mosfet 1a Ugs >0. Dién 4p diéu khién dong 1a
Ugs<=0. Dong di¢n s& di tir D xuéng S

P-MOSFET: bién ap diéu khién mé Mosfet 1a Ugs <0. Dong dién sé& di tir S dén D,
dién ap khoa la Ugs~0.
La khi do tré khang giita G véi S va giita G v6i D ¢6 dién trd bang vo cung ( kim khong
1én ca hai chiéu do) va khi G di duoc thoat dién thi tré khang giita D va S phai 1a vo
cung.
— Budc 1: Chuan bi dé thang x1K
— Budc 2: Nap cho G mét dién tich ( dé que den vao G que d6 vao S hoic D)
— Budce 3: Sau khi nap cho G mot dién tich ta do gitta D va S ( que den vao D que do
vao S ) => kim s¢€ 1én
— Budc 4: Chap G vao D hodac G vao S dé thoat dién chan G
— Budc 5: Sau khi da thoat dién chan G do lai DS nhu bude 3 kim khong 1én.
Véi két qua thu lai duge nhu vay c6 nghia 1a mosfet tot

6.3. Lap rap linh kién

Vin bién trd & vi tri cuc tiéu , quan sit tai dén:
13



- Podiénthé tai GvataiD

V6= iy, VD S
- Vé dang tin hiéu tai G, D

» Dang tin hi€u tai G:

4 Khao sat linh ki¢n thyristor(SCR)
4.1 . Chu tao, ky hiéu, nguyén ly hoat dong
Thyristor con dudc viét tit 1 SCR (Silicon Controlled Rectifier: bd nin dién
dugc diéu khién lam bing chit silicon).
- A: anod (duong cuc) - K: catod (Am cuc) - G: gate (cuc cta)

P /P/ E2
N — C1 N B2
OLJ P QGﬂJ P /{ 2
N E1l N
gK Cau tao Thyristor gK
A K
G
Ky hiéu SCR

* So @6 tuong duong cta Thyristor
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SCR gdm c6 bdn 16p ban din khdc loai PN ghép ndi ti€p nhau va dugc ndi ra ba
chan:
* Nguyén 1y hoat dong cia SCR
DPé€ phan tich nguyén 1y van chuyén cia SCR, ngudi ta c6 thé xem SCR nhu hai
transistor, gdbm mot transistor PNP va mdt transistor NPN ghép lai theo ki€u, cuc C
cia NPN néi véi cuc B ctia PNP va ngugc lai, cuc C cia PNP ndi cuc B ctia NPN.
Ta xét mach dién sau: 1 mach thi nghiém dudc vé theo ki€u xem SCR nhu hai
transistor, goi Ty 1a transistor NPN va T: Ia transistor PNP.

|

A % A L
RL
/P/ @ @ ¢RL
X Y
Vee| - E2
RG {Zl C1 Vee|
. Glp /P/ / RG 6 B =4
AAA—0-"0 . { #
1
1 N E1
— V¢ — VDC K
[ K I

a. Trudng hdp cuc G d€ hd hay Vo= 0V.

Khi cuc G ¢6 Vg = 0V ¢6 nghia 1a transistor Ti1 khéng ¢6 phan cuc & cuc Binén
Ti ngung dan. Khi Ti ngung dn, Ig; = 0, Ici = 0 nén Ig> = 0 vd T>ciling ngung dan.
Nhu vay, trudng hop nay SCR khong din dién dugc, dong dién qua SCR 12 1o =0
va Vak = Vee. Tuy nhién, khi ting dién 4p ngudn Vec 16n mie di 16n 1am dién 4p
Vak ting theo d€n dién 4p ngadp Veo (Break-over) thi dién 4p Vak gidm xuéng nhu
diod va dong dién I ting nhanh. Lic nay SCR chuyén sang trang th4i din dién I
ting nhanh. Lic nay SCR chuyén sang trang thdi din dién. Dong dién tng vdi lic
dién 4p Vak bi gidm nhanh goi 1a dong dién duy tri I (holding). Sau d6, dic tinh
ctia SCR gidng nhu mot diod nidn dién.

b. Truong hgp cuc G c6 Vak > 0V.

Khi d6ng cong tic dé cAp ngudn Vpc cho cyc G (dude gidm 4p qua Re) thi SCR
d& chuyén sang trang thdi din dién. Lic nay transistor T dugc phan cuc & cuc
Binén dong dién I vao cuc cdng chinh 13 Igi, 1am Ty din ra Ici chinh 1a dong dién
Ig2. Lic d6, T>ciing dan dién va cho ra dong dién Iz, dong dién Ic2 lai cung cip
ngudc lai cho Ti va Ic2 = Igi. Nhd d6 ma SCR sé& tu duy tri trang thdi din ma khong
can c6 dong Ig liéntuc. Tacé:  Ici =12 va Ico =1Ips

Theo nguyén Iy nay, dong dién qua hai transistor s& dugc khuéch dai 16n din va

hai transistor din & trang thdi bao hoa. Khi d6, dién 4p Vak gidm rat nhd (=1V) va
dong dién qua SCR la:
Vee = Vak ~ Vee

Ry Ry
Qua thyc nghiém cho tha'y khi dong dién cung cip cho cuc G cang 16n thi dién

I, =

4p ngdp Veo cang thip, titc 1a SCR cang dé din dién.
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c¢. Trudng hgp phin cuc nguge SCR
Phin cuc nguge SCR 12 ndi cuc A vao cuc 4m va cuc K vao cuc duong ciia
ngudn Vec. Trudng hop nay giong nhu mot diod bi phan cuc nguge, SCR sé& khong
din dién ma chi c6 dong dién i rit nhé di qua. Khi ting dién 4p ngugc 1€n dd 16n
thi SCR sé& bi danh thiing va dong dién qua theo chiéu ngugc. Pién 4p ngudc d€ du
danh thing SCR 12 Vgr. Thong thudng tri s6 Ver vd Vo bing nhau va ngugc diu.
4.2. Phén loai thyristor, do kiém tra
Do kiém tra Thyristor bang cach dat dong ho thang x1, dit que den vao Anot, que do
vao Katot ban dau kim khéng 1én, sau d6 dung Tua — vit chap chan A vao chan G thi
thiy kim dong ho dich chuyén, sau d6 boé Tua — vit ra dong hd van 1én kim, nhu vay
1a Thyristor tot. Cac Thyristor thudong duoc tng dung trong cac mach chinh luu nhan
d6i ty dong ciia ngudn xung Tivi mau.
4.3. Lap rap linh kién van hanh do kiém tra
+12v

. L 2
©
+ 12V ﬁ
. R ®

Tai
; ©
[ 10k Ic1 {@, ©
? i )% qureur
= 0.22

|
D 330 N I 390 ?

-12v - >

SCR1

- N&i nguoén +12V qua tai bong dén va SCR1 nhu hinh , cdp ngudn +12V
DC cho mang ngudn kich mét chiéu ndi 16i ra OUTPUT cuia nguodn kich
DC v6i chan G cua SCR

- Van VR chinh nguén kich P1 ctia ngudn kich DC cho dan khi dén sang
do gia trj thé va dong diéu khién va thé-dong ra twong tmg. Vin nguoc
VR P1 giai thich tai sao dén khong tit.

O ) | Il
3 .
R1< 1K
<
)
VS = 220V VR__; 100K
sC
Rr2 SRy
4,7 |
c 2
IME R3]{1K

O

Trong mach dién trén thi dong cd M 12 dong co van ning — loai dong cd c6 thé
diing ngudn dién AC hay DC.
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Dong dién qua dong cd 1a dong dién & ban ky duong va dugc thay ddi tri s6
bing cich thay d6i géc kich ctia dong Ig.

Khi SCR chua din thi chua c¢6 dong dién qua dong cd, diod D nén dién ban ky
duong nap vao tu qua dién trd Ry va bi€n trd VR. Pién dp cip cho cuc G 1dy trén tu
C va qua cau phan 4p R> — Ra.

Gia st dién 4p dd d€ kich cho cuc G 1a Vg = 1V va dong dién kich Igmin= ImA
thi dién 4p trén tu C phdi khodng 10V. Tu C nap dién qua R; va qua VR vdi hiing
s0 thdi gian 1a:

T =C(R1 + VR)

Khi thay ddi tri s6 VR s& 1am thay ddi thdi gian nap clia tu tic 13 thay doi thdi
di€m c6 dong xung kich Ig sé& 1am thay ddi thdi di€m din dién cia SCR, tic 1a thay
ddi dong dién qua dong co va 1am cho t6c dd cia dong cd bi thay ddi.

Khi ngudn AC c6 ban ky 4m thi diod D vad SCR déu bi phan cuc ngugc nén diod
D ngung din va SCR cling chuyén sang trang thdi ngung.

5. TRIAC( triod AC semiconductor switch)

5.1. Cau tao, ky hi¢u, nguyén ly lam viéc
Vé ciu tao Triac gdm cdc I6p ban din P-N ghép ndi ti€p nhau va dudc ndi ra ba
chan, hai chan dau cudi goi 12 T1-T2 va mot chan 1a cuc ctra G.

N N [

(L ™
T1

Chu tao va ky hi¢u Triac
*Cau tao ban din tudng duong cua triac.

C|> T2 C|> T2
P N
N P
L =
O— O—- N
G N G b

& &
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TW ciu tao nhu hinh trén , Triac ¢6 ky hiéu nhu hinh bén ditoi va ciing dudc coi
nhu hai SCR ghép song song va ngudc chiéu.

Tl o1t Om

Nguyén 1y hoat dong:
Theo c4u tao, mot triac dugc xem nhu hai SCR ghép song song va ngugc chiéu
nén khi khdo sit dic tinh cia triac, ngudi ta khao sat nhu thi nghiém trén hai SCR.
a/ Khi cuc Tz ¢6 dién 4p duong va cuc G dudc kich xung duong thi triac din dién
theo chiéu tir T> qua T .

IL
—4 R Jo p & N

T Vee

l T1
b/ Khi cuc T> c6 dién 4p Am va cuc G dugc kich xung 4m thi triac dan dién theo
chiéu tir Ty qua Ta.

Tai T2

IL

R
— T T
T Vee

L T1
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¢/ Khi triac dugc dung trong mach dién xoay chiéu cong nghiép thi ngudn cé bdn
ky duong cuc G can dudc kich xung duong, khi ngudn c6 ban ky 4m cuc G can dudc
kich xung Am. Triac cho dong dién qua ca hai chiéu va khi da din dién thi dién 4p
trén hai cyc Ti-T2 rit nhd nén dugc coi nhu cong tic bdn din dung trong mach dién
xoay chiéu.
5.2. Xac dinh, phan loai , do kiém tra
« Triac 3Q c6 thé duoc kich hoat chi 6 goc phan tu 1,2 va 3. Vi khong yéu cau
mach bao v¢, thiét bi 3Q hiéu qua hon triac ti€u chuan trong cac ing dung co tai
khong dién tro. 7 ’ ’
« Loai tieu chuan hay TRIAC 4Q c6 thé dugc kich hoat trong bon ché do. TRIAC
4Q phai bao gobm cac linh kién,béo ’Vé ‘tgé sung nhu”dién tré — tu dién (RC) trén cac
cuc chinh va mot cudon cam mac ndi ti€p trong thiét bi.

v

+12V DC
R1 L1
270 5
Ohm den 12v, 6W
MT1
T1

=B G Triac

* ¢

S1 MT2

O phwong phap nay chiing ta sé st dung ddng hé van ndng dé kiém tra tinh trang cla
triac. Dau tién diéu chinh coéng tdc déng hé & thang do dién tré cao , sau dé nbi que do
dwong ctia ddng hé véi chan MT1 cla triac va que do am t&i chan MT2 cua triac ( cé thé
dao nguoec lai két ndi). Kim déng ho sé 1én va cho két qua dién tré cao .Tiép tuc chuyén
cong tac chon sang thang do dién tré thap, két ndi MT1 va cdng G vé&i que do dwong va
MT2 vé&i que do am cla ddng hd. Kim ddng hd sé& cho két qua dién tré thap. Néu thuc
hién dung v&i cac budc trén thi triac con hoat dong tot. .
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Budc 1 Budc 2
kim lén kim Ién
Chm Ohm
N AN &« L
) d ) ¢ 1 ¢ ? ? t

T +

Cho day den cham vao Chogév d:h ch?T vao

cuc Gate, kim sé |én cyc Gate, kim sé |én

va c6 tinh ty gitr M2 va c6 tinh ty gilr MT1
| A e
Gate MT1 MT2

Dung Ohm ké& thang Rx1
do kiém tra cac TRIAC

Dung Ohm ké& thang Rx1
do kiém tra cac TRIAC

5.3.Lip rap linh kién van hanh do

BT

7 10k 1 )
@ L ] )% qurpur
= 0.22 G

| T G

B 390

] R .
12 0
()—e .

a. Néi ngudn +12V qua bong den va triac TR1, cép‘nguc‘ﬂ)n +12V cho mang
nguon kich mot chiéu. Noi 161 ra OUTPUT cua nguén kich DC voi chan G cua
Triac, Van VR chinh giam kho6i nguon kich P1 cho dén khi dén sang. Do gia tri
thé va dong di€u khién va thé- dong ra tuong tng
b.Vin bién trd & vi tri cuc tiéu , quan sat tai dén:
- Po dién thé tai G va T2
- Vé dang tin hiéu tai G, va T2
» Dang tin hiéu tai G:
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6. Khao sat linh kién IGBT

6.1. Ciu tao ,ky hiéu, nguyén Iy 1am viéc
— IGBT la sy két hop kha nang dong cat nhanh cia MOSFET va kha ning chiu tai 16n
cua transistor thuong. Mit khac IGBT ciing 1a phan tir diéu khién bang dién ap, do do
cong suat diéu khién yéu cau s& cuc nho.
+ Céu tric ban dan cua IGBT:
+ Céu triic twong dwong cua IGBT véi 1 Transistor n-p-n va 1 Mosfet

So dd twong duong ciia IGBT: Ky hiéu

Nguyén 1y lam viéc :

- IGBT l1a sy két hop kha ning dong cit nhanh ctia MOSFET va kha ning chiu tai 16n

cta transistor thuong. Mit khac IGBT ciing 14 phan tir diéu khién bang dién 4p, do d6

cong suat diéu khién yéu cau s& cuc nho.

+ C4u trtc ban dan cua IGBT:

+ CAu trac twong duong ciia IGBT véi 1 Transistor n-p-n va 1 Mosfet

- V& céu tric ban dan thi IGBT rat gidng vdi Mosfet diém khac nhau 1a ¢6 thém 16p p

ndi vai colecto tao nén cdu triic ban dan p-n-p giira emito voi colecto. ¢6 thé coi IGBT
tuong duong v6i mot transitor p-n-p véi dong bazo duoc didu khién béi mot Mosfet.
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- Dudi tac dung cua dién ap diéu khién Uge > 0 kénh dan véi cac hat mang dién 1a cac
dién tir dugc hinh thanh gidng nhu ¢ cu trac Mosfet cac dién tir di chuyén vé phia
colecto vuot qua 16p tiép giap n-p nhu & céu trac giira bazo va colecto & transistor
thuong tao nén dong colecto.

- Do cau trac n-p-n ma dién ap thuan gitra C va E trong ché d6 din dong ¢ IGBT thap
hon han so v6i Mosfet. Tuy nhién do c4u trac nay lam cho thoi gian dong ct cua
IGBT cham hon so v6i Mosfet, dic biét 1a khi khoa lai. Trén hinh v& thé hién ciu tric
tuong duong cua IGBT v&i1 Mosfet va mdt Tranzitor p-n-p. Ky hiéu dong qua IGBT
gdm hai thanh phan: i1 dong qua Mosfet, i2 dong qua Tranzitor. Phan Mosfet trong
IGBT c6 thé khoa lai nhanh chong néu xa hét duoc dién tich gitta G va E, do d6 dong
i1= 0, tuy nhién i2 s€ khong suy giam nhanh chong dugc do luong dién tich luy trong
(trong duongvoi bazo cua cau trac p-n-p) chi co thé mat di do qua trinh ty trung hoa
dién tich. Diéu nay Xuat hién vung dong dién kéo dai khi khoa IGBT.

6.2. Phén loai, kiém tra IGBT

- 3 S -k
HK} ~—|F } °—1E %
loai don loai kép dée lap

loai kép thang hang loai cau 1 pha

RGO € PUCRTSE
SRR I RO

loai cau 3 pha loai 6 van ddu theo cap

«Ndi tat chan Gate v6i chan Emittor.
«Dit ddng ho van ning & ché do kiém tra Diode.

eN¢éu cuc duong cua que do noi véi Emittor va cuc am dugc noi vai Collector,
dong ho phai chi diing dién ap trén Diode bén trong cia so cong suat IGBT.

eNguoc lai thi déng hd phai chi hé mach hodc trang thai dién tré dang rat lom.

«Khi kiém tra cac IGBT bi hong thudng cho thidy mach da bi ngan (ngin mach), c6
thé ho mach & ca hai chi€u hodc ca hai chi€u déu co dién tro.
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BAI 2 : LAP RAP MACH CHINH LUU KHONG DIEU KHIEN
Muc tiéu caa bai:
- Ciing ¢6 kién thire: nguyén 1y lam viée ctia mach chinh luu, tinh toan duoc cac

thong s6 cua mach

- Thuc hién dugc cac k¥ nang: Phan tich so dd mach dién, La“'lp rap mach, van hanh,
do kiém tra

- C6 nang luc: kiém tra xac dinh’ hu hong linh kién va thay thé linh kién mdi, co
trach nhi¢ém thyc hién an toan cho thiét bi ddm bao an toan trong v¢ sinh cong nghiép.

Noi dung ciia bai: . 7

1. Lap mach chinh luu khong di€u khién mdt pha.
1.1.Lap mach chinh luu nira chu ky

1.1.1.phén tich so do

So dd nguyén 1y :

Q—| | > ,|
I A S
220V §H§ RLS
o— 12 |
u
U IR
Nguyén ly hoat dong :

bién ap ngd vao Vi co gid tri hiéu dung 1a Vac. Do mach chinh Iuu ban ky
nén di€n 4p ngo ra la nhitng ban ky duong gian doan.
- Bén ky duong Diode D dudc phian cuc thuidn nén din dién va cho dong
di qua tai
- Bédn ky 4m diode D bi phin cuc nghich nén ngung dan
Dién 4p mot chiéu trung binh & ngd ra la:
Vv

V, = =0.318V, (V,: Bién dp dinh)
T

V, = Q Vac =0,45V ¢
T

Trong mach nay tdi thudn trd va khong cé mach loc dién. Diod D dudc
chon sao cho c6 cdc thong sd gidi han 1a:
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Imax 2 4IL

VPmax 2 2\/5 VAC

1.1.2.Lap mach , Po kiém tra

a/ Lip mach theo sd d6 hinh a .

b/ Do dién 4p ngd vao va ra

¢/ Dung mdy hién séng do va vé lai dang tin hiéu ng6 vao va ra trén tai
tr§ (dén) theo dién thé vao.

d/ Lap mach theo sd db . Lip lai thi nghiém b, ¢
- DPi€n dp ngd vao vara
Vin = ey YO = v

- Do va vé lai tin hi€u ngd vao va ra

24



e/ So sanh dang tin hiéu cho tai trd va tai cim. Giai thich sy khdc nhau
gilra chung.

1.2.  Mach chinh luu toan ky mot pha hinh cau
1.2.1.Phén tich so dd mach

So d6 nguyén Iy y

Vo

Nguyén ly hoat dong:

Khi di€m A c6 ban ky dudng so vSi di€ém B thi diod D1 din dién qua tii Ry
16i tr§ vé ngudn qua diod D3 (dong dién c6 dudng lién nét). Khi diém B c6
ban ky duong so v6i di€m A thi diod D> din dién qua tdi Rr. r6i tré vé ngudn
qua diod D4 (dong dién c6 dudng rdi nét). Nhu vay, bon diod sé& chia ra hai
cip Di-D3 va D»-D4 luan phién nhau din dién, dién 4p ngd ra la nhitng ban
ky duong lién tuc.

- Bién 4p trung binh mdt chiéu & ngd ra la:

Ua= = [V2UsSing dp=0,9U;
4 0
- Dong dién trung binh qua téi :

|l = ==
7R
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1.2.2. Lip mach, do Kkiém tra

a/ Lip mach theo so dohinh a .

b/ Po di€n 4p ngd vao va ra

¢/ Dung mdy hién séng do va vé lai dang tin hiéu ngé vao va ra trén tai
tr§ (dén) theo dién thé vao.

d/ Lip mach theo so dd Hinh b . Lip lai thi nghiém b, ¢
- DPi€n dp ngd vao vara

- Do va vé lai tin hi€u ngd vao va ra
26



2. Lap mach chinh luu khong diéu khién ba pha

2.1.Lap mach Chinh lvu nifa séng ba pha hinh tia :
2.1.1. Phan tich so d6 mach
So dd nguyén 1y :

]
a b c

a D1 Uy .

m‘“‘-‘“‘\_m_
J b L2 B

L [ | To 0

c D3 RZ . )
L [‘_\}| ; : Y

| o

Nguyén ly hoat dong :
Dién 4p cdc pha léch nhau 1 géc 120°
Phuong trinh bi€u dién dang séng cic pha
w = V2 Uzsin ¢

up = 2 Us sin (o- %”)

up = 2 Uz sin (g- 4?7[)



Trong sd dd ndy ngudi ta st dung nhém catode chung vi vdy diode nio
c6 dién th& anod duong nhit thi diode d6 sé& dan.
- Trong khodng thdi gian 01< ¢ < 02: dién dp u. duong nhit diode D; phan
cyc thuan nén din dién cho dong qua tai, dién 4p hai dau tii ua = u,
- Trong khodng thdi gian 62< < 63: dién dp up, duong nhit diode D> phan
cyc thuan nén din dién cho dong qua tai, dién 4p hai dau tdi us = up
- Trong khodng thdi gian 63< ¢ < #4: dién 4p uc dudng nhat diode D3 phin
cyc thuian nén din dién cho dong qua tdi, dién 4p hai dau tdi us = uc
Nhu vay dién dp chinh luu thu dugc 1a dudng bao phia trén cic dudng
dién 4p, dip mach ba lan dién 4p pha trong mdt chu ky
- Gia tri trung binh ctia dién dp chinh luu trén tai dugc tinh

57
7

2 6
Us= - [V2Ussinpdp = - [V2Ussingdg = 1,17U;

2 o 2z 5

6

- Gi4 tri trung binh dong dién trén tai :

ud
Ia= =
- Dong dién trung binh qua mdi diode :
=4
3
2..1.2. Lap mach va van hanh

22 © 0—6—P—06(X)ee(X)e
D

:

a. Lip mach theo so do .

b.Do di€n 4p ngd vao va ra

c. Duing mdy hién s6ng do va vé lai dang tin hiéu ngd vao va ra trén tai
tr§ (dén) theo dién thé€ vao.
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2.2. Chinh luu toan chu ky ba pha hinh ciu :
2.2.1. Phan tich so d0 mach

Sd db nguyén 1y :

Ua
= Dl D3 DS +
B e e e
I'-'I:l"';
B o| 2x
0 .
L B
|
Lipg BDE Lipz | _

Nguyén ly hoat dong :
+ Khi: <0 < 05: dién &p pha a cao nhit, pha b thap nhit D1, D6 me (D6,D1)

+ Khi: 6,< 0 <8y diénap pha a cao nhit, pha ¢ thip nhat D1, D2 mo (D1,D2)
+ Khi: B;< 0 <8 diénap pha b cao nhét, pha ¢ thép nhit D3, D2 me (D2,D3)

+ Khi: 6,<0 < 8 dién dp pha b cao nhét, pha a thap nhit D3, D4 mo (D3,D4)
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+ Khi: 85<0 < 0, dién dp pha ¢ cao nhét, pha a thap nhét DS, D4 ma (D4, D3)
+ Khi: 0,<6 < 0.: dién dp pha ¢ cao nhat, pha b thap nhat DS, D6 mo (D3,D6)

Pién ap trung binh 16i ra; U, = 2,34 Uy

- Gid tri trung binh ctia dién 4p chinh luu

s

02 5

Us= - [V2Ussingdp = — [2 Ussingdg = 2,34U>

2 5 27 5
6

- Dong dién trung binh qua téi :

ud
=
TR
- Dong dién trung binh qua mdi diode :
Id
Ip=—
T3

2.2.2 Lép mach va van hanh

@ O O @ !
Ry ™
Y
A Dig 3 N Q}
©
@ c
P
D.;I u&f Lz Kx}
@ L= e @ )

a. Lip mach theo s6 do .

b. Po di€én 4p ngd vao va ra

c. Dung mdy hién séng do va vé lai dang tin hi€u ngd vao va ra trén tai trd
(de&n) theo dién th& vao.
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Bai 3 :LAP RAP MACH CHINH LUU CO PIEU KH
1. Muc tiéu cua bai:

- Ciing ¢6 kién thuc : nguyén 1y lam viéc ctia mach chinh luu , tinh toan
duoc cac thong so6 ciia mach
- Thuc hi¢n dugc cac ky nang : Phan tich so dd mach dién, Lép rap mach ,
van hanh, do kiém tra
31



- C6 nang luc : kiém tra xac dinh hu hong linh ki¢n va thay thé linh kién md&i
, ¢0 trdch nhi€m thuc hi¢n an toan cho thiét bi ddm bdo an toan trong vé sinh cong
nghiép.

2. Noi dung cua bai :

2.1. Lap mach Chinh luu c6 diéu khién mot pha

2.1.1. Lap mach Chinh luu ¢ diéu khién nita chu ky mot pha
2.1.1.1. Phan tich so dd mach

Sd d6 nguyén 1y :
U, Us
—_—
Q BRI
» o L | .'
kich " ” 13‘ ;rl o t
O

. Nguyén ly hoat dong :
Vio ban ki deong doan tir (- SCR duge phin cue thuin nhung van chua din vi chia cd
xung kich vao cuc G. Doan tir o dén 7 SCR dan vi di c6 xung kich vao cue G. Vao ban ky
im SCR dugc phin cue nghich nén SCR ngmg dan Nhw viy, thy thude vio vi trf gfc mo
o ma dang séng dién ap ra thiy doi
- Gi4 tri trung binh cua dién ap trén tai :

Ua = — [N2 Ussinpde = 0,45U, 105
21 3, 2

- Dong dién trung binh trén tai :
[, ud
R

2.1.1.2. Lap mach, Do kiém tra truéc khi van hanh
- Cap ngudn +12V

Cap ngudn ~24VAC cho 18i vao so dd diéu khié€n (madng CH-A). Chd y chiéu
danh dau *.

N&i 16i ra th€ diéu khién géc cit Vri vao REF1-2 tuong ing cia mang CH-A,
S dung dao dong ky quan st dang tin hiéu tai 15i vao va cdc diém TPIA,
2A, 3A, 4A, REF1, REF2, 16i ra sd d6 don hai IC3 va cic 16i ra
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OUTPUTI1A,2A. Vin bién trd P d€ thay d6i ngudng ddng bd. Quan st su thay
ddi vi tri tin hiéu ra tuong @ng véi theé ~24V 16i vao theo gid tri P.
- V& gidn d6 thdi gian cho cdc tin hiéu tuong ¢ng vdi tin hiéu :
~ Tin hiéu tai ddiém TP1A,TP2A:
CHI-X........cccoecceu.. V/Div,Time Base.....................ms/Div

- Tin hiéu tai diém REF1, REF2:
CHI1-X:iiiieeees V/Div,Time Base:.......ccccccveru..... ms/Div

~ Tin hiéu vao IC 4528 (chan 4 va chan 12):
CHI1-X:eiei, V/Div,Time Base:........ccccccoe........ ms/Div
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— Tin hiéu ra outA-1, outA-2:

2.1.2. Lap mach Chinh lwu ¢6 diéu khién toan chu ky mot pha hinh cau
2.1.2.1. Phan tich so d6 mach

So d6 nguyén 1y :
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Ay

Ug 4

Vs

0, 0 0, 0

Nguyén ly hoat dong :

Hoat dong gidng trudng hop trén nhung & ddy trong nira chu ky s& c6 dong
thdi hai SCR din dién ciing liicdo d6 dién dp ra sé& 6n dinh hon , gid tri trung
binh di€nép s€ dudc tinh hoan toan tuong ty nhu trén
Ngoai ra con c¢é dang chinh luu hinh cau khong ddi xing

2.1.2.2.Lap mach do kiém tra , van hanh
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- C4p ngudn + 12V cho ming CH-A va CH-B.

- Cap ngudn ~24V AC cho 16i vao so db diéu khi€n (Mang CH-A va
CH-B). Chi ¥ chiéu d4nh diu *.

- N6i 16i ra thé€ diéu khién géc cit Vref v6i REF1 — 2 tuong tng clia
méang CH-A va CH-B.

- No6i cac 16i ra OUTPUT 1/A-B va OUTPUT 2/A-B véi cuc G vaK cla
SCR1,2,3 va 4 tuong 0'ng.

- Noi cdc Thyristor, SCR1,2,3 va 4 thanh so d6 cau
- Noi tai trd (den) cho 16i ra mach cau.

St dung dao dong ky quan sit dang tin hiéu tai 16i vdo va trén tdi dén.Vin
bi€n trd P d€ thay d6i ngudng ddng bd. Quan sit sy thay d6i tin hiéu ra trén
tai trd theo gid tri P.

- Dang tin hiéu ngo vao/ra
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-Dang tin hiéu trén tdi den:

- Dang tin hiéu khi thay ddi géc cit :




2.2.1.L4p mach Chinh luu c6 diéu khién ba pha hinh tia

2.2.1.1. Phan tich so dd mach

N

U - | . *
[ b II 1 .I ¥

3
LI ]
AR
-
_—

Nguyén ly hoat dong :
Dién 4p xoay chiéu ba pha Iéch nhau mot géc 120°
Phuong trinh bi€u dién dang séng cdc pha
Ua = /2 Uz sin ¢

up = /2 Uz sin (¢- %)
upb = /2 Uz sin (- 4?”)
Mbi SCR sé& dan trong khodng %<(/) < 5?7[ thudc nita chu ky duong

tuong ng cda ngudn . Trong trudng hop nay géc dan cla cdc SCR sé& nhd
hon 2z
3

Céac xung diéu khi€n cho cdc SCR c6 cling chu ky v6i dién 4p ngudn thit cAp
Ua, Up, Uc .
Nhu vay trong chu ky dau tai géc ¢l= %+ o kich SCR1, vi u, 16n nhat sé&
din ndi tdi véi dién 4p pha ua = u,
Trong khodng thdi gian ¢2 = % + 0 +2?” kich SCR2 vi up duong nhit,

SCR:s€& din ndi tai véi dién 4p pha ua= up
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Trong khodng thdi gian ¢3 -7+ o +4?” , kich SCR3 vi ue 16n nha't SCR3
s& dan ndi tdi véi dién dp pha c, ua = uc .
Khi mdt SCR din thi hai SCR con lai bi kho4
- Gia tri trung binh dién dp trén tai :

3 ‘T
Uy = \II'_ P[cm‘ —+a}+l}

2 LG J

- Gia tri trung binh dong dién qua tai :
= U
TR
- Gia4 tri trung binh dong di€n trén SCR :

Id
Iscr = —
SCR = —

2.2.1.2. Lép mach, do kiém tra van hanh

+ 120, 02
@+ 12 . "y
. ul H 03 4 R ou-A1
RS
V ref 5 6 13 16 15 3] 1 -
PHA A <
24 VAC TCA785  11—(Ohen . .
™ Pt
19 12 »
b * |R Jf‘ l:z Rt o H 6 & R ouT-A2
O R "y
GND L o
12V, 02
©+12v 12 np

"3 -
il ot H 03 4 A7) ouT-B1
RS

5 6 13 1 15 ]

TCAT85 11— Rem - 5
™ pt
19 n 1 u )y
\; R Jf' l,;z - o H 06 4 R ouT-82
R &

® R6 @ PHA C Tai
GND < o I il o
@10 12 1 " N

3] d :
il Ll 03 AR our-ct "3“:::

5 6 13 1 15
LV N "@ out-c2

PHAC
24 VAC

TCA785 11— Retc

1.9 0 12 u

™ R |1 |2 M
@7j_1j

a/ Lap mach theo so do
b/ Do dién ap ngd vao vara
V|N S , Vout T i iteicietee ettt
¢/ Dung may hién song do va v¢ lai dang tin hiéu ngd vao va ra trén cung
hé truc toa do
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d/ Vin bién tr& dé thay doi nguong dong bo twong tmg (thay doi goc cat

o). Quan sat tin hiéu ra theo goc cat pha vé lai dang tin hiéu khi o=

e/ Vin bién trd (sao cho a thay doi tir 0 +7) do dién ap ngd ra khi

T

Goc cat a

0

/6

/2

T

Dién 4p ra
tuong tng

2.2.2.Lip mach Chinh luu c6 diéu khién ba pha hinh cau

2.2.2.1. Phan tich so d6 mach
So dd nguyén 1y
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L1

L2 RL

L3

Nguyén ly hoat dong :

Mach nin dién diéu khi€n ba pha gdm sau SCR chia ra hai nhém.

- Nhém catod chung 1a T1-T3-Ts

- Nhém anod chung 1a Ts-Te-T2
Khi c6 xung diéu khi€n m& SCR T; thi Tsbi khod lai mot cdch ty nhién vi
khi pha mdt c6 ban ky dudng thi pha ba ¢6 ban ky am, nén titc thdi Ts bi khoa
ngung din. Khi T> c6 xung di€¢u khi€n thi Te s& bi khod ngung din. Suy luin
tuong tu cho T2 va Ta.

DPAay 12 mach nidn dién toan k¥ nén cdc xung dié¢u khién 1éch nhau 60°
thay vi 120° nhu ngudn xoay chiéu trudc khi nin dién. Céc xung diéu khién
1éch nhau 60° (n/3) sé& 1an lugt dua dén cdc cuc G clia cidc SCR theo thit tu 1-
2-3-4-5-6-1...

Khi cho xung kich m& mot SCR thi khod SCR dang dan dién trudc theo
tht tu sau:

-M3& T1 > khod Ts - M& T2 — khod Ts
- M6 T3 — khoa T - M6 Ts—> khoa T,
- M6 Ts — khoa T3 - M6 T6 — khoa T4
Tuy thudc thoi di€m tao xung kich ma dong dién dugc nin dién cap cho
tdi c6 tri s& 16n hay nhd.

2.2.2.2. Lap mach Do kiém tra truée khi van hanh
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2.2.2.4. Van hanh do kiém tra dang song bang dao dong ky

a/ Lap mach theo so d
b/ Bo dién ap ngod vao vara
V|N S P , Vout P
¢/ Dung may hién séng do va v€ lai dang tin hi€u ngd vao va ra trén cung
hé truc toa do

d/ Vin bién tr& dé thay doi nguong dong bo twong tmg (thay doi goc cat

o). Quan sat tin hiéu ra theo goc cat pha v& lai dang tin hiéu khi o = %
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e/ Vin bién trd (sao cho a thay doi tir 0 +7) do dién ap ngd ra khi

Goc cat a

0

/6

/2

T

Dién 4p ra
tuong Ung
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Bai 4 : LAP RAP MACH BIEN POI PIEN AP XOAY CHIEU

Muc tiéu cua bai:
- Ciing ¢é kién thirc : nguyén 1y lam viéc ciia mach bién doi dién dp xoay

chiéu , tinh todn dwoc cac thong so cua mach

- Thuc hién duogc cac k¥ nang : Phan tich so dd mach dién, Lép rap mach ,
van hanh, do kiém tra

- C6 nang luc : kiém tra x4c dinh hu hong linh ki¢n va thay thé linh kién md&i
, €0 trach nhi€m thuyc hién an toan cho thiét b1 dam bao an toan trong v¢ sinh cong
nghiép

Noi dung bai

2.1. Lap Mach bién doi dién ap xoay chiéu mot pha
2.1.1. Poc va phan tich so do

‘—;‘tj | Jﬂﬁi\

Mach diéu khién dién thé AC cho tai la ding cong tic AC. Cong tic AC co théla 1
Triac hay 2 SCR mic ddi song nhu hinh v& hoic linh kién giao hoan 2 chiéu. Piéu
khién toan chu ky thich hop véi cac hé thong c6 thoi hang 16n nhu hé thong diéu khién
nhi¢t do.

TN SN
A A 5
A A

2.1.2. Lap mach
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+12V
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5 6 13 16 15 220p
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o » 4.7k£.47l

220p

2.1.3. Do kiém tra truéc khi van hanh

Cap ngudn +12V cho mang diéu khién.

Cap ngudn ~24VAC cho 16i vao so dd diéu khién .

N&i 16i ra thé diéu khié€n géc cit Vref vao REF1 cia mang CH-
A..

Noi cdc 16i ra OUTPUT11 véi cuc G va T1 cia TR1

2.1.4. Van hanh do kiém tra dang song bang dao dong ky

a/ Lap mach theo so do
b/ Bo dién ap ngod vao vara

V|N T ittt ericieeetetees e , Vout T i itetcietee ettt
¢/ Dung may hién song do va v€ lai tin hi€u ngd ra tai dén
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d/ Vin bién tro dé thay doi xung dong bd (thay d6i goc cit o). Quan sat

tin hiéu ra theo goc cat pha vé& lai dang tin hiéu khi o= 5

e/ Vin bién trd (sao cho a thay d6i tir 0 +7) do dién ap ngd ra khi

T

Goc cat a

0

/6

/2

T

bién 4p ra
tuong Ung

2.2. Lap Mach bién ddi dién 4p xoay chiéu ba pha

2.2.1. Doc va phan tich so dd

|
O

O

T
O




= B diéu chinh AC 3 pha gf)m 3bo diéu chinh AC 1 pha ndi véi
nhau va sir dung nguyén tac di€u khién pha.

= (6 nhiéu cach ndi tury theo céc bo cap dién 3 pha ndi hinh sao hay
tam giac vao tai, st dung TRIAC hay SCR.

2.2.2. Lap mach

LM324

m

EF--&

hA———
K
- LM324 4007 o T % —I_

6o

oo

2.3. Do kiém tra trudce khi van hanh
a/ Lap mach theo so do

- Cap ngudn cho mach tao xung

— N&i ngd ra xung diéu khién v6i chan G cua SCR

~ Nbi tai 1a dong co ba pha hodc tai dén cho timg pha
- Ngo vao la dién ap 24V ac

b/ Do dién dp ngd vao vara
V|N T it teetictesetete e 5 Vout P
¢/ Dung may hién séng do va v€ lai tin hi€u ngd ra tai dén cho tung pha
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d/ Vin bién tro dé thay doi xung dong bo (thay d6i goc cit o). Quan sat

tin hiéu ra theo goc cat pha v¢€ lai dang tin hi¢u khi

e/ Vin bién trd (sao cho a thay doi tir 0 +7) do dién ap ngd ra khi

Vs

Goc cat a

0

/6

/2

T

Dién 4p ra
tuong tng
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Bai 5: LAP RAP MACH NGHICH LUU
Muc ti€u cua bai:
- Cung cd kién thirc : nguyén 1y lam viéc cta mach bién d6i dién ap mot
chi€u , nhi€ém vu churc nang cac linh kién trong bd nguon o6n ap
- Thucqhién duoc cac k¥ nang: Phan tich so dd mach dién, Lép rap mach, van
hanh, do kiém tra
- C6 nang luc : kiém tra x4c dinh hu héng linh ki¢n va thay thé linh kién md&i
, €0 trach nhi€m thuyc hién an toan cho thiét b1 dam bao an toan trong v¢ sinh cong
nghiép
Noi dung cua bai:
2.1. Lap rap mach nghich luu 1 pha
2.1.1. Phan tich so d6 mach

Tl ITZ
Q S 5
DIZS - D2
t
—_—l + _
cT S e —
4
D4 7 D_{ D_{ D3 N
(@] | | | |
T4 T3

Nghich Iuu 12 by chuyén d6i dién thé DC thanh AC tuan hoan v&i tan s6
mong mudn khéc tan sb dién khu vuc nhung c6 dang khong sin. Mudn ¢
dang hinh sin ta c6 thé dung cac k¥ thuat khac nhau dé thuc hién bién doi
thanh dang sin.

2.1.2. Lap mach
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- Lap mach theo so dd trén

- Cp nguon DC +12V
- Do ki€m tra tredc khi van hanh

2.2. Lap rap mach nghich luu 3 pha

2.2.1. Phan tich so d6 mach

| I T ’ 2
D1 D24 D34 IG13T1|,/H IGBT2|I/I_'IGBT3|I/I_'
R SN S S
— I MOTOR 3 PHA
/
T | | M
D4! D5 D6 IGBT4 IGBT5 - IGBT6
A A A

{4
N

K %

A 1

Bo nghich luu ba pha la mét k¥ thuat d6i dién DC sang dién AC ba

pha.

Mach gdm 6 van cong suat va 6 diod dap két hop véi cac van dan ngung
tuan hoan theo cach sap xép tuan tir dé tao dang song ra mong mudn.

C6 nhiéu cach hoat dong nhung c6 2 cach co ban hoan thanh 1 chu ky
v6i 6 van giao hoéan: loai dan 120° va loai dan 180°.

2.2.3. Do kiém tra trudc khi van hanh

- Lap mach theo so d6 trén

- Cap ngyén DC +12V
- Do kiém tra trudc khi van hanh
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