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GIAO TRINH MO DUN
Tén mon hgc/moé dun: Dién tr tng dung
Ma mon hoe/mo dun: MD25
*\/i tri, tinh chat,y nghia va vai tro ciia mo dun:

- Vi tri cia md dun: M6 dun dugc bd tri day sau khi hoc xong cac mén
hoc co ban chuyén mon nhu, do luong dién tir, dién tir co ban ... va hoc
trudc khi hoc cac moé dun chuyén sau nhu PLC...

- Tinh chét cia mé dun: La mé6 dun bat buoc.

- Y nghia va vai trd cia mé dun: Gitp cho ngudi hoc ¢6 kha nang lap rap,
kiém tra sira chita mot s6 mach ung dung thuong gap trong thuc té.

* Muc tiéu mo6 dun:

- Vé kién thuc:
+Trinh bay duoc chire ning, nguyén 1y hoat dong ciia mach diéu khién
dong co DC 1y theo nguyén 1y cau H
+ Trinh bay dugc chiic nang, nguyén Iy hoat dong va thong sb ki thuat cua
MOSFET va mach diéu khién dong co DC 1y theo nguyén 1y PWM
+ Trinh bay dugC CAu tao, nguyén Iy hoat dong va thong sb ki thuat caa
linh kién SCR va mach nap ac qui dung SCR
+ Trinh bay dugc cau tao, nguyén 1y hoat dong va thong sd ky thuat cua
Diac, Triac va mach diéu khién dong co AC dung Triac
+ Trinh bay dugc chirc nang, nguyén 1y hoat dong ciia mach bao vé chdng
ngin mach dung IC
+ Trinh bay dugc chirc ning, nguyén 1y hoat dong va thong s ki thuat cua
mach ro le thoi gian
+ Trinh bay duoc chirc nang, nguyén ly hoat dong ciia mach inventer
+ Trinh bay duoc chirc nang, nguyén ly hoat dong ciia mach bao chay

- Vé k¥ niang:
+ Lip rap, kiém tra va stra chita duoc mach diéu khién dong co DC theo
nguyén 1y theo nguyén 1y cau H dung yéu cau ky thuét.
+ Lip rap, kiém tra va stra chita duwoc mach diéu khién dong co DC theo
nguyén 1y theo nguyén Iy PWM diing yéu cau k§ thuat,
+ Lap rap, kiém tra va stra chita duoc mach nap ac qui dung SCR dung
yéu cau ky thuat
+ Lap rap, kiém tra va stra chita duwoc mach diéu khién dong co AC dung
Triac dung yéu cau ky thuat.
+ Lip rap, kiém tra va stra chita duoc mach bao vé chéng ngan mach ding
IC dting yéu cau k¥ thuat.



+ Lap rap, kiém tra va stra chita dugc mach ro le thoi gian dung yéu cau
k¥ thuat.
+ Lap rap, kiém tra va stra chita dwoc mach inventer dung yéu cau ky
thuat
+ Lap rap, kiém tra va stra chita dugc mach bao chay dung yéu cau ky
thuat
- V& ning lyc ty chu va trach nhiém:
Rén luyén tinh ty mi, chinh xac va an toan v¢ sinh cong nghiép va y
thirc 1am viéc nhém
* Ngi dung mo dun:

BAI 1:LAP RAP, KHAO SAT MACH PIEU KHIEN PONG CO DC
THEO NGUYEN LY CAU H

Muc tiéu: Sau khi hoc xong bai nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc chtic ning, nguyén 1y hoat dong cua mach diéu khién
dong co DC 1y theo nguyén 1y cau H

- L:flp rap, kiém tra va stra chita duoc mach diéu khién dong co DC theo
nguyén ly theo nguyén 1y cau H ding yéu cau k¥ thuat.

- Rén luyén dire tinh can than, ti mi, tu duy sang tao va khoa hoc, ¢am bao
an toan, tiét kiém
Noi dung:

1. Phén tich so' d6 nguyén 1y.

1.1. So' @6 mach.

1.1.1. Cau H 1a gi:
Xét mot cach tong quat, mach cau H 1a mot mach gom 4 "cong tac" duoc
mac theo hinh chir H.

12V

o=

R

Hinh 1.1 So d6 méc theo chir H.
Bang cach diéu khién 4 "cong tic" ndy dong md, ta co thé diéu khién duoc dong
dién qua dong co ciing nhu cac thiét bi dién tuong tu




12V 12V

Hinh 1.2 So d6 (K1K4 déng, K2K3 mo), (K1K4 mé, K2K3 dong)
4 "cong tac" nay thuong 1a Transistor BJT, MOSFET hay relay. Tuy vao yéu

cau diéu khién khac nhau ma nguoi ta lya chon cac loai "cong tac" khac nhau.
1.1.2. Mach cau H dung Transistor BJT.

* So d6 mach:
Jv

PNP g |
‘E' A A °
el J[(=]}s i
{fla A A o

9 : NPN
NPN  # j_ @

Hinh 1.3 So d6 nguyén 1y cau H

PNP

Trong so dd nay, A va B 1a 2 cuc diéu khién. 4 diode c6 nhiém vu triét
tiéu dong dién cam ung sinh ra trong qua trinh déng co 1am viéc. Néu khong co
diode bao vé, dong dién cam tng trong mach c6 thé 1am hong céc transistor.
Transistor BJT dugc st dung nén 1a loai ¢6 cong suét 16n va hé sb khéch dai 16n.

1.2. Chirc nang linh kién trong mach.
M: 1a dong co DC.
D; D, D3 Dy4: La diode bao vé cho 4 transistor.
A low va B high: Thi & phia A (Q1 md, Q3 dong) ¢ phia B (Q2 dong, Q 4
mo).
A high va B low: Thi ¢ phia A (Q3 m¢, Q1 dong) ¢ phia B (Q4 dong, Q 2
mo).
A va B cung & muc low: Thi Q1 va Q2 mo nhung Q3 va Q4 doéng.
A va B cung ¢ mtrc high: Thi Q1 va Q2 dong nhung Q3 va Q4 mé
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1.3. Nguyén ly hoat dong.

- Theo nhu so dd trén, ta c6 A va B 1a 2 cuc diéu khién dugc mic ndi tiép
v6i 2 dién tréd han dong, Tuy vao loai transistor ban dang dung ma tri s6 dién tro
nay khac nhau. Phai dam bao rang dong dién qua cuc Base cuia cic transistor
khong qua 10n dé 1am hong chiing. Trung binh thi dung dién tré 1k Ohm.

Ta diéu khién 2 cuc nay bang cac mirc tin hiéu high, low tuong tmg 13 12V va
oVv.

- Vi 2 cuc diéu khién va 2 mic tin hiéu high/low tuong ung 12V/0V cho
modi cuc, ¢ 4 trudng hop xdy ra nhu sau:

+ A ¢ mtrc low va B & mirc high: O phia A, transistor Q1 md, Q3 dong. O
phia B, transistor Q2 dong, Q 4 m¢o. D6 do, dong dién trong mach cé thé chay tu
ngudn 12V dén QI, qua dong co dén Q4 dé vé GND. Luc niy, dong co quay
theo chiéu thuan, ta dé ¥ cac cuc (+) va (-) cia dong co 13 s& thay.

Ta c6 thé hinh dung dong dién trong mach n6 nhu thé nay

12V

Hinh 1.4 So 6 K1K4 dong, K2K3 mo

+ A & muc high va B & mitc LOW: O phia A, transistor Q1 déng, Q3 mo.
O phia B, transistor Q2 mo, Q 4 déng. D6 d6, dong dién trong mach c6 thé chay
tir ngudén 12V dén Q2, qua dong co dén Q3 dé vé GND. Luc nay, dong co quay
theo chiéu nguoc.
Ban c6 thé hinh dung dong dién trong mach né nhu thé nay
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12V

Hinh 1.5 So d¢6 K1K4 mo, K2K3 déng
+ A va B cung ¢ muc low: Khi d6, transistor Q1 va Q2 md nhung Q3 va
Q4 dong. Dong dién khong c6 duong vé dugc GND do d6 khong co dong dién

qua dong co - dong co khong hoat dong.
+ A va B cung & muc high: Khi do, transistor Q1 va Q2 dong nhung Q3
va Q4 mo. Dong dién khéng thé chay tir ngudn 12V ra do d6 khong c6 dong
dién qua dong co - dong co khong hoat dong. Nhu vay, dé dung dong co, dién

ap ¢ 2 cuc di€u khién phai bang nhau.
bicu khién toc d0 dong co ta chi can thay doi dién ap ddt vao 2 cuc diéu
khién cua mach cau H.

2. Lap rap mach.

2.1. Xay dung quy trinh.

dau day.

NOI
T DUNG . N ~ A .
T THUC YEU CAU KY THUAT TB-DC-VT CHUY
HIEN
- D1234: 1n4007 _\VOM ’
Chon, - A671, H1061, R: 330Q2 Diode. R |- Chinh
1 | kiém tra -bong co DC 12V. ) Transi’stor Xac.
linh kién. - ‘KlerAn tra diode, transistor phai _BC/1DV - Can than.
con tot.
_ D \ A A ’ A 1A
, wa vao so do nguyén 1y dé bo - Chinh
B tri linh tri. - Test board e
N - Linh kién bd tri khong duogc - Kim ",
2 | kién lén N . . - Chac
chong chéo 1én nhau. - diode, R B
test board. B6 tri phu hop dé thuan tién khi | - transistor chan.
piu hop HAtHe - ThAm mj.
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- Chinh

- P4u day ding so d¢6 mach dién. | - Kim Xi;;:c i
3 |Pauday. |- Diday gon, dam bao sy két ndi, | - VOM L
<~ \ A aen - Chac
d€ stra chtra. - Day dién .
chan.
- Tham my.
Kiém tra, - Kiém tra mach hoat dong tdt ,
£ A £ A . - Chinh
cap nguon | - Cap nguon (Upc=12V). - Kim i
. Xac.
4 | vado cac - Do dién &p ngd vao -VOM 2 R
n £ n ~ PR - Can than.
thong so - Bo dién ap ngod ra - Day dién

k¥ thuat.

2.2. Lap rap.
> Dicu kién thuc hién
- Ban v&: So d6 mach diéu khién dong co DC theo nguyén 1y cau H
- Thiét bi: May hién song, thiét b thuc tap dién tir cong suét, bo nguén DC
- Dung cu: M6 han, dng hd, dao nho, dng hut thiéc, kim cét, kim mo nhon, chdi

16ng, panh kep.
-Vat tu:
+ Panel mach in va cac linh kién theo so dd cua bai hoc.
+ Thiéc han, nhya thong, gidy rap min.
» Trinh ty thyc hién.
v" Doc ban vé:

J1 at az J5
SON1 IT[F'42I ITIF'42I CON?Z
E = = -
&é B J3
CON1
ONL T[P41I ITI .
= E = I
R3 MGl Ra CON1
T MOTOR _(DE 12V
@ 1+ CO = SN
Z00PNI 2Z00bFNI
| tq

Hinh 1.6 So 6 mach in cdu H diung BJT
v' Cong tac chuan bj
- Kiém tra vat tu: Dam bao mdi hoc sinh c6 mot panel mach in va cac linh
kién theo so dd cua bai hoc, cac vat tu linh kién dang lam viéc dugc binh
thuong. Thiéc han, nhya thong, gidy rap min co dav du.
- Kiém tra dung cu: Cac dung cu lam viéc binh thudng va da cho méi hoc sinh
mot bo.
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- Kiém tra tinh trang thiét bi: Pong hd van ning, ngudn cung cap lam viéc binh

thuong.
- Kiém tra vi tri noi 1am viéc: Dam bao thuén tién va an toan cho viéc thuc hién

bai hoc.

v' Trinh ty gia cong
TT Tén cong viée Thiét bi -dung cu | Yéu cau k¥ thuat
1 | Chuan bj - Panel 1ap rap. - Xac dinh dung vi

- Xéc dinh vi tri cac linh kién | - Pong ho, linh kién, | tri cac linh kién.
trén panel lip rap. - Kim cit, kim uén, | - Cac linh kién
- Kiém tra chit luong linh linh kién lam viéc binh
kién. thuong.
- Cit so b0, udn chan linh kién - Cit chan linh

kién du dai, uén
chan vira voi
khoéang cach 16
trén panel lap rap.

chira dién tu.

2 | Lip mach - Cac diot, panel - Lip dtng so do.
- Lap lan luot cac linh kién 1ap rap. - Chti y chiéu ciia
vao panel(board mach in) - M6 han, thiéc, linh | cac diot.
- Lap transistor. kién, panel. - Méi han chic,
- Lap diot D; d&én D, vao Diot 4007x4, bong.
Panel. Q =H1061x2, - Khong gay hong
- Lap dién tro R1dén R2. AB71X2. linh kién khi han.
- Han chan cac linh kién vao | R= 1kx2 - Lip dtng cuc
vao panel(board mach in) - Day ndi. tinh.
- Cit chan linh kién thira. - Day nbi. - Pling chan.
- Han day ra mot chiéu. - Mach lap rap, dong | - Pang cuc tinh.
- Lip Motor DC12v hd van ning. - Méi han chic.
- Kiém tra lai mach sau lap - Mach lap rap. - Chon day 2 mau
rap. - Pong hd van ning | phan biét.
- Cap ngudn cho mach. - Pung so do lap
- Do,kiém tra va ghi lai cac rap.
thong s6 ctia mach nhu : dién -U =+12V
ap vao, dién ap ra

3 | Két thic - Bién thé, dong hd | Bé cac dung cu

van nang va cac dd | thiét bi & vi tri an

- Thu don dung cu, dung dung cu stra toan.
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v' Huéng dan thyc hién trinh ty gia cong

TT | Tén cong viéc Huéng dan
1 | Chuan bi - So sanh giira so d6 nguyén 1y va panel
- Xéc dinh vi tri cac linh kién | lip rap dé xac dinh duoc dung vi tri cac
trén panel lap rap. linh kién.
- Kiém tra chat lugng linh - B4 tri trén panel.
kién. - Dung d6ng hd van nang xac dinh chét
- Cét so bd, udn chan linh luong cac linh kién.
kién. - Po khoang cach cac 16 cim chan linh
kién trén panel sau d6 udn va cit bét
chan cua linh kién.
2 | Lap mach - Lap cac diot vao panel theo ding vi tri.
- Lap lan lugt cac linh kién Chu ¥ chiéu cua diot.
vao panel(board mach in) - Dung mo han, han céc diot bam chac
- Lép transistor. vao panel.
- Lip diot D; dén D, vao Chu ¥ dam bao méi han chic, bong va
Panel. khong gay hong diot.
- Lap dién tré R1dén R2. - Lap dung cuc tinh.
- Han chan céc linh kién vao - bang chan.
vao panel(board mach in) - Blns cuc tinh.
- Cit chan linh kién thira. Sau khi lap linh kién vao panel tién hanh
- Han day ra mot chiéu. han linh kién .
- Lép Motor DC12v - Chu ¥ nhiét do, thoi gian han, tranh lam
- Kiém tra lai mach sau lép cac linh kién b1 hong.
rap. - Chon day 2 mau phan biét.
- Kiém tra bang mat thuong va kiém tra
- Cép ngudn cho mach. bang ddng hod van ning dc tranh cham,
chap hay nham 13n vi trf linh kién.
- Po,kiém tra va ghi lai cac - N6i mach 1ap rap vao ngudn sau do bat
thong s6 ctia mach nhu : dién cong tac cép dién cho mach, do dién ap
ap vao, di€én apra ..... ra cod Upc = +12V.
- Thay d6i CT trong mot pham vi cho
phép va kiém tra toc do dong co . Néu
tdc do dong co thay doi theo Ct 13 mach
dat yéu cau.
3 | Két thac - Pé cac dung cu thiét bi & vi tri an toan

-Thu don dung cu, vat tu, thiét
bi
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v’ Cac dang sai hong va cach phong ngira

TT Hién tuong Nguyén nhan Céch phong ngtra
1 | Mach chay | - Q khong du dong - Kiém tra, chon BJT
nhung Q qué | - Pau nham cac chin cia Q | trude khi lap mach.
nong - Chu y:V1 tri cac chan
ctia BJT trude khi lap
mach

2 | Cap dién motor | - Mat nguon 12v Cp cho | - Kiém tra nguon DC

khong quay mach trude khi thur mach.
- Q lap sai cyc tinh - Kiém tra linh kién trudc
khi 1ap mach
3 | Cap dién motor | - 1 trong 4 Q hu - Kiém tra linh kién trudc
khong quay - 1 trong 4 diot bi chap khi 1ap mach.
nhung khong | hodc lip sai cuc tinh
ddo chiéu

» Kiém tra va danh gia

TT Ndi dung danh gia Cap dd danh gia
(Xudt sdc, gici, khd, trung binh,
yéu, kém)

1 | Kiém tra chat lugng cac linh kién, vat tu
trudc khi 1ap mach.

Xac dinh vi tri céac linh kién trén panel

Lap va han céc linh kién vao panel

Kiém tra an toan mach lap rap

g blwWwN

Cap nguodn hiéu chinh cho mach lam
viéc.

CAU HOI ON TAP
Cau 1: Hiy v& so do nguyén 1y hoat dong cua mach diéu khién dong co DC
theo nguyén 1y cau H?
Cau 2: Trinh bay chirc nang va nguyén 1y hoat dong cia mach diéu khién dong
co DC theo nguyén 1y cau H?

15



BAI 2: LAP RAP KHAO SAT MACH PIEU KHIEN PONG CO DC
THEO NGUYEN LY PWM
Gi6i thiéu: Hién nay trong cac mach diéu khién nguoi ta thudng s dung rat
nhiéu cac mach diéu khién dong co DC theo nguyén Iy PWM.

Muc tiéu: Sau khi hoc xong bai nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc so do, chirc nang va nguyén 1y hoat dong ciia mach diéu khién
dong co DC theo nguyén ly PWM.

- Lép rdp, can chinh, kiém tra va stra chita duoc mach diéu khién dong co DC
theo nguyén 1y PWM ding yéu cau k¥ thuat.

- Rén luyén tinh nghiém tuac, can than, chinh xac va kha nang lam vi¢c nhom
trong cong viéc.

Noi dung:

1. Phan tich so' @6 nguyén ly.

1.1. So @6 mach.

1.1.1. Linh kién MOSFET (Transistor trudng)
1.1.1.1. Ciu tao

N
: |
Hinh 2.1 Cau tao MOSFET

- Mosfet kénh N c¢6 hai miéng ban dan loai P dit trén nén ban dan N, gitra
hai 16p P-N dugc cach dién boi 16p SiO, hai miéng ban dan P duoc ndi ra thanh
cuc D va cuc S, nén ban din N duge ndi voi 16p mang méng & trén sau do6 dugc
d4u ra thanh cuc G.

- Mosfet c6 dién tré gilta cuc G véi cuc S va gitra cuc G véicue D 1a vo
cung 1on, con di¢n trd gitta cuc D va cuc S phu thudc vao dién ap chénh léch
gitta cuc G va cuc S (Ugs)

- Khi dién 4p Ugs = 0 thi dién tré Rpg rat 16n, khi dién ap Ugs >0 =>do
hi¢u ung tur truong lam cho dién tré Rps giam, dién ap Ugs cang 16n thi dién tro
Rps cang nho.
1.1.1.2. Ky hiéu
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Mosfet kénh N Mosfet kénh P

Hinh 2.2 Ky hiéu MOSFET

Trong do:

G: Gate goi 13 cuc cong

S: Source goi 1a cuc ngudn

D: Drain goi la cuc mang
1.1.1.3.Nguyén tic hoat dong

Khi cho mét dién 4p chénh I¢ch vao hai cuc D va S thi khong c6 dong
dién chay qua nhung khi ta dua mdt dién &p duong vao cuc G, di¢n ap nay sinh
ra hiéu tmg truong trong khoang tréng giita hai 16p ban dan N, va duéi tac dung
cua tu truong thi xuét hién dong dién chay qua tur cuc D sang cuc S. Dién dp dat
vao chan G khong tao ra dong dién GS ma chi tao ra hi€u ung trudong trong
Mosfet vi viy mdt tin hiéu c6 cudng do rat yéu cling c6 thé lam cho Mosfet mé
rat manh. Dong dién chay qua hai cuc D - S chi phu thudc vao dién 4p chan G
ma khong phu thudc vao cuong do cua tin higu => Vi vay Mosfet dugc coi la
linh kién c6 d0 nhay rit cao va ching da dugc st dung trong cac bd ngué)n
Monitor va cac bd ngudn ctia nhiéu thiét bi dién tir cao cAp ngay nay.
1.1.1.4.Ung dung cua Mosfet.
Mosfet c¢6 kha nang dong nhanh v41 dong dién va dién ap kha 16n nén no

dugc st dung nhiéu trong cac bd dao dong tao ra tur truong Vi do dong cat
nhanh 1am cho dong dién bién thién. N6 thuong thay trong cac bd ngudn xung

va cach mach di€u khién dién é&p cao.

1.1.1.5. Céach kiém tra Mosfet.
IRF740 or IRF640 © 7

- Xac dinh chan cho Mosfet
Hinh2.3 so @6 chan MOSFET
Thong thuong thi chan cua Mosfet né quy dinh chung khéng nhu
transitor. Chan ctia Mosfet dugc quy dinh: Nhin trén hinh v€ thi chan G ¢ bén
trai, chan S & bén phai con chan D & giita. Hiu nhu Mosfet nao ciing nhu vay.
- Kiém tra Mosfet
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Mosfet c6 thé duoc kiém tra bang dong hd van nang. Do c6 ciu tao hoi
khac so voi Transitor nén cach kiém tra Mosfet khong giéng voi Transitor.
+ Kiém tra Mosfet con tot:

La khi do tré khang gitra G voi S va gilta G véi D c6 dién tré bang vo clng
(kim khong 1én ca hai chiéu do) va khi G di duoc thoat dién thi tr& khang giita
D va S phai 1a v6 cung.

Budc 1: Chuan bi dé thang Rx1K

Budce 2: Nap cho G mot dién tich (dé que den vao G que do vao S hodc D)

Budc 3: Sau khi nap cho G moét dién tich ta do gitta D va S (que den vao
D que do6 vao S) => kim s¢& lén.

Buoc 4: Chap G vao D hoac G vao S dé thoat dién chan G.

Budc 5: Sau khi da thoat dién chan G do lai DS nhu budc 3 kim khong
1én.
=> Két qua nhu vay 1a Mosfet tot. (Cai nay khong c6 hinh nhung cac ban c6 thé
tu hinh dung ra duoc)

+ Kiém tra Mosfet chét hay chap:

Budc 1: Bé dong ho thang x 1K

Buéc 2: Po gitta G va S hoic gitra G va D néu kim 1én = 00 1 chap

Budc 3: Po giita D va S ma ca hai chiéu do kim 1én = 0Q 14 chap DS

+ Po kiém tra Mosfet trong mach.

Khi kiém tra Mosfet trong mach, ta chi can dé thang x1 va do giita D va S =>
Néu 1 chiéu kim 1én dao chiéu do kim khong 1én => 1a Mosfet binh thuong, néu
ca hai chiéu kim 1én = 0Q 1a Mosfet bi chap DS
1.1.2. So dd ngyén ly

& +12Y
E 4 B
1N4148
o D2
50K 555 =% 3
Fi 4T0pF
2hY
&
T 3
T2
S
Ei__ cC2
104 1'34T
T I o

= Rnd

Hinh 2.4: So d6 ngyén 1y mach diéu khién DC = PWM



1.2. Chirc nang linh kién trong mach.

Ry, VR, Dy, D, taio 160eng xai fiiedn cho tu C;

C, dung fied so voui fiiedn thea chuain 2/3Ucc vag 1/3Ucc.
C, La tu loc nhiéu va giir cho dién ap chuan duogc 6n dinh.
IC555: Tao xung dé kich cho cuc G (IRF740)
R, 1a dan dong nap cho cuc G (IRF470).

Q, 1a dung khuéch dai dong cho dong co.

D; 1a diode bao v¢ dong co.
C31a ty dién loc ngudn 12v

1.3. Nguyén ly hoat dong ciia mach.

2. Lap rap mach.

Chan 1: N6i masse, chan 8 ndi vao dudng ngudn 12V.
Chan 5: Mic tu loc dé 6n dinh cac mutrc ap ngudng.

Chan 2, 6: La ngd vao cua 2 tang so ap, cho mac vao nhau va nhan mau
dién ap luc 1én luc xuong trén tu C1, diéu nay tao ra xung cho ra trén chan

sO 3.

Chan 7: Dung dé diéu khién su nap xa dién cho tu Cl1.
Chan 4: Chan Reset, dé IC 1am viéc & trang thai dao dong, chan 4 phai
cho & mirc &p cao.

Chan 8: N6i nguén DC

2.1. Xay dung quy trinh.

NOI
T | DUNG NP . .
T | THUC YEU CAU KY THUAT TB-DC-VT | CHUY
HIEN
-C;:104, C,:104, C5:470uF -VOM
- Dy 104007, Dy,:1n4148, P;: - Diode, ,
1 I(Silg:frrll’tra S0kQ VR X;:l.lmh
Lok kign, | - Pongco DC 12V, Ry: 1kQ, -DCI2V, | T
' R,:47Q, IC555, IRF740 R, IC, '
- Kiém tra linh kién phai con tot. | IRF,C
- Dya vao so d0 nguyén Iy dé bd | - Test board | - Chinh
B4 tri linh | tri. - Kim X4cC.
2 | kién lén - Linh kién b6 tri khong duoc - diode, - Chéc
test board. | chong chéo 1én nhau. R,VR, chan.
- B4 tri phu hop dé thuan tién khi | - IC,IRF,C | - Thdm m§.
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dau day.

- Chinh
A A , X A . Xac.
- bau day dung so d6 mach dién. | - Kim Cuc tinh
Déu day. - Bi day gon, dam bao su két néi, | - VOM i '
~ o~ , A aen - Chac
d€ stra chrra. - Day dién .
chan.
- Tham my.
Kiém tra, - Ki€m tra mach hoat dong tdt Chinh
cap ngudn | - Cap ngudn (Upc). - Kim )
. . n - Xac.
va do cac - Do dién &p ngd vao -VOM PO
n £ n ~ N aen - Can than.
thong so - Bo dién ap ngod ra - Day dién
k¥ thuat.

2.2. Lip rap.

> Diéu kién thuc hién

- Ban v&: So @6 mach diéu khién dong co DC theo nguyén Iy PWM

- Thiét bi: M4y hién song, thiét bi thuc tap dién tir cong suat, bo nguén DC
-Dung cu: M6 han, ddng hd, dao nho, éng hit thiée, kim cat, kim mo nhon, chéi
long, panh kep.
-Vat tu:

+ Panel mach in va cac linh kién theo so d6 cua bai hoc.
+ Thiéc han, nhya thong, gidy rap min.
» Trinh tu thuc hién.
v" Doc ban vé

Hinh 2.5 So @6 mach in mach diéu khién DC = PWM

v/ Cong tac chuan bj
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- Kiém tra vat tu: Dam bao mdi hoc sinh c6 mot panel mach in va cac linh kién
theo so do6 cua bai hoc, cac vat tu linh kién dang lam viéc dugc binh
thuong. Thiéc han, nhua thong, gidy rap min c6 dav du.
- Kiém tra dung cu: Céc dung cu lam viéc binh thudng va di cho mdi hoc sinh mot

bo.

-Kiém tra tinh trang thiét bi: Pong hd van ning, ngudn cung cp lam viéc binh
thuong.
-Kiém tra vi tri noi lam viéc; Pam bao thuan tién va an toan cho viéc thuc hién bai

hoc.

» Trinh ty gia cong

- Lap lan luot cac linh kién
vao panel(board mach in)

- Lip IC 555,

- Lép transistor.

- Lap diot D1dén D5 vao
Panel.

- Lip dién tro R1dén R3.

- Lap bién tro P1

- Lip C1 dén C3

- Han chan cac linh kién vao
vao panel(board mach in)

- Cit chan linh kién thira,

- Han day vao xoay chiéu.
- Han day ra mot chiéu.

- Lap Motor DC12v

- Kiém tra lai mach sau lap
rap.

- Cap ngudn cho mach.

ldp rap.

- Mo han, thiéc, linh
kién, panel.

IC 555

C1,2= 10pF
C3=470u/25v

Diot 1n4148x2, Diot
4007,

Mosfet =IRF 740.
R=1k,R=47Q,

VR =50k, motor 12v
- Day ndi.

- Day nbi.

- Mach lap rap, déng
ho van ning.

- Bién thé, mach

ldp rap.

TT Tén cong viéc Thiét bi -dung cu Yéu cau ky thuat
1 | Chuan bi - Panel lap rap. - Xac dinh dung vi
- Xéc dinh vi tri cac linh - Pong hé, linh kién, | tri cac linh kién.
kién trén panel 1ap rap. - Kim cét, kim udn, | - Céc linh kién lam
- Kiém tra chat lugng linh linh kién viéc binh thuong.
kién. - Cét chan linh kién
- Cit so bd, uén chan linh dt dai, un chan
kién vira voi khoang
cach 16 trén panel
lap rap.
2 | Lap mach - Cac diot, panel - Lip dtng so do.

- Chii y chiéu caa
cac diot.

- Méi han chic,
bong.

- Khong gay hong
linh Kién khi han.
- Lip dtng cuc
tinh.

- Pung chan.

- bung cuc tinh.

- Méi han chac.

- Chon day 2 mau
phan biét.

- Blng so db lap
rap.

-U =+12V
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- Po.kiém tra va ghi lai cac
thong s6 ciia mach nhu : dién
ap vao, dién ap ra

3 | Két thic - Bién thé, déng ho | DPé cac dung cu
- Thu don dung cu, van nang va cac d6 | thiét bi & vi tri an
dung dung cu stra toan.
chira dién tur.
v' Huéng dan thyc hién trinh tu gia cong
TT Tén cong viéc Huéng dan
1 | Chuan bj - So sanh giira so d6 nguyén 1y va panel
- Xac dinh vi tri cac linh kién lip rap dé xac dinh dugc ding vi tri cac
trén panel 1ap rap. linh kién.
- Kiém tra chat lugng linh - B4 tri trén panel.
Kign. - Dung ddng hd van nang xac dinh chat
- Cat s0 bo, udn chan linh kién. | lugng céc linh kién.
- Do khoang céach cac 16 cam chén linh
kién trén panel sau d6 udn va cit bot
chan cua linh kién.
2 | Lap mach - Lap cac diot vao panel theo diing vi tri.

- Lap lan luot cac linh kién vao
panel(board mach in)

- Lap IC 555,

- Lép transistor.

- Lip diot D1dén D4 vao Panel.
- Lap dién tro R1dén R3.

- Lap bién tro P1

-Lip C1 dén C3

- Han chan cac linh kién vao
vao panel(board mach in)

- Ct chan linh kién thtra.

- Han day vao xoay chiéu.

- Han day ra mot chiéu.

- Lip Motor DC12v

- Kiém tra lai mach sau lap rap.

- Cap ngudn cho mach.

Chu ¥ chiéu cia diot.

- Dung mo han, han céac diét bam chac
vao panel.

Chu ¥ dam bao méi han chéc, bong va
khong gay hong diot.

- Lap dung cuc tinh.

- Pling chan.

- Buns cuc tinh.

Sau khi lip linh kién vao panel tién hanh
han linh kién .

- Chu y nhiét d, thoi gian han, tranh lam
cac linh kién bi hong.

- Chon day 2 mau phan biét.

- Kiém tra bang mat thuong va kiém tra
bang dong ho van ning dc tranh cham,
chap hay nham 13n vi tri linh kién.

- N6i mach lap rap vao ngudn sau do6 bat
cong tac cap dién cho mach, do dién ap
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- Po,kiém tra va ghi lai cac ra co Upc = +12V.
thong s6 cia mach nhu : dién | - Thay doi P1 trong mot pham vi cho
ap vao, dién ap ra phép va kiém tra toc d6 dong co. Néu tbe
do dong co thay ddi theo P11a mach dat
yéu cau.
3 | Két thic - Dé cac dung cu thiét bi & vi trf an toan
-Thu don dung cu, vat tu, thiét
bi
» Cac dang sai hong va cach phong ngtra
1T Hién tuong Nguyén nhan Cach phong ngua

1 | Mach chay - Mosfet khong du dong - Kiém tra, chon
nhung Mosfet - Pau nham céc chan cua IC. | Mosfet trugc khi lap
qua nong mach.

- Chu y:V1i tri cac chan
cua IC trudc khi 1ap
mach

2 | Céap dién motor | - Mat nguon 12v Cap cho - Kiém tra nguén DC
khong quay mach trudc khi thir mach.

3 | biéu chinh P1 -P1 hu - Kiém tra linh kién
Motor khong - C1 bi cham truéc khi 1ap mach.
thay d6i toc do

» Kiém tra va danh gia
TT | Noi dung danh gia Cap d6 danh gia
(Xudt sac, giéi, khd, trung
binh, yéu, kém)

1 | Kiém tra chat lugng cac linh kién, vat tu
trudc khi 1ap mach.

2 | Xac dinh vi tri cac linh kién trén panel

3 | Lap va han cac linh kién vao panel

4 | Kiém tra an toan mach lap rap

5 | Cap ngudn hiéu chinh cho mach 1am
Viéc.

CAU HOI ON TAP
Cau 1: Hiy v& so do nguyén 1y hoat dong cua mach diéu khién dong co DC
theo nguyén ly PWM?

Cau 2: Trinh bay chirc nang va nguyén 1y hoat dong cia mach diéu khién dong
co DC theo nguyén 1y PWM?
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BAI 3: LAP RAP KHAO SAT MACH PIEU KHIEN PONG CO DC
DUNG SCR

Gidi thiéu: Trong hién tai cdc mach diéu khién dong co mot chiéu c6 rat nhiéu
nhung nguoi ta thuong sir dung mach diéu khién dong co DC dung SCR nhiéu
hon.
Muc tiéu: Sau khi hoc xong bai nay nguoi hoc ¢6 kha nang:
- Trinh bay duoc so do, chirc nang va nguyén 1y hoat dong ciia mach diéu khién
dong co DC dung SCR.
- Lép rap, can chinh, kiém tra va stra chita duoc mach diéu khién dong co DC
dung SCR dung yéu cau ky thuat.
- Rén luyén tinh nghiém tuac, can than, chinh xac va kha nang lam vi¢c nhom
trong cong viéc.
Noi dung:

1. Phan tich tich so' d6 nguyén ly.

1.1. So @6 mach.

— (>

D
R_1kO
220V
A
VR a3
50k <2 4
4,7k e =
—.» .—-—f
c —— X | P
T 1O ¢ y
1l

Hinh 3.1 Mach diéu khién dong co AC

1.2. Chirc nang linh kién trong mach.
- Tai c6 thé 1a dong co DC hay dong co van nang.
- SCR 1a linh kién dién tir cong suat dé ngat dong hay cip dong dién qua dong
co.
- Diode trong mach dung dé nan ban ky duong nap vao tu, tao dién ap kich cho
cuc G cua SCR.
- Tu C=1pF két hop dién tro IkQ va bién trd VR 50 kQ thanh mach nap RC dé
tao thoi gian tré.
- Bién tr& VR chinh hang s6 thoi gian nap:

Khi chinh ndi tat bién tro VR, hang sé thoi gian nap 1a:

Tmin = R.C=10°. 10° = ms
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Khi chinh bién tr& VR ¢6 gia tri cuc dai, hang so thoi gian nap 1a:
tmax = (R+ VR) . C=51.10°. 10° =51 ms

1.3. Nguyén ly hoat dong ctia mach.
Gia thiét dién ap cp cho cuc G du dé kich SCR dan 1a Vg=1V, dong dién kich
lc=1mA. Luc d9, ciing c6 dong dién qua dién tro1kQ 1a [r= ImA,
Dong dién qua dién tré 4,7kQ la:
I=lg+lk=1mA+ImA=2mA
Nhu vay, dé c6 thé kich SCR dan, dién ap trén tu C phai dat muc:
Ve=2.10%47.10+V5=9,4+1=104V
Tuy thudc tri sd cta bién tré VR ma hang s thoi gian nap dién cua tu 1on
hay nho sé& cho ra thoi gian nap dé dat dugc dién ap V= 10.4V dai hay ngan.
Thoi gian nap dai, SCR dugc kich tré, dong dién qua dong co nhd, dong
co quay voi téc do thap. Nguoc lai, thoi gian nap ngin, SCR duoc kich sém
dong dién qua dong co 10n, dong co quay voi toe do cao. Nhu vay, bién trd Vg
c6 tac dung diéu chinh toc do dong co nho thay d6i hang sb thoi gian nap cua
tu. Nho ¢6 tu C nap dién tao thoi gian tré, nén goc kich cho SCR dan co6 thé diéu
chinh tir 0° dén 180°

2. Lap rap mach.

2.1. Xay dung quy trinh.

NOI
7 | DUNG YEU CAU KY THUAT TB-DC-VT | CHUY
THUC ‘
HIEN
- C: 224, VR: 250 kQ, Ry 3: - VOM, bC
1kQ, Ry: 4,7kQ. - Tu dién, ,
. ge’i’;‘tra - Diode (1n4007), SCR dién tro, ;{gfmh
linh kien. (2P47M), dong co AC. bién tré. - Cén than.
' - Kiém tra céc linh ki¢n phai - SCR, i
con tot. diode
o {)?g? vao so do nguyén ly dé ] T(?St board | - ’Chinh
Bowrilinh 1y ¢ kien bé tri khong duge | e
2 | kién Ién \ o diode - Chac
test board. Cho? ¢ he? len nh?u' L -SCR, R,C | chin.
-Bo6 t}rl phu hop dé thuan tién VR. DC - Thim my
khi dau day. ’ '
3 | Pau day. - P4u day dung so d6 mach - Kim - Chinh
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dién. -VOM Xac.
- bi day gon, dam bao su két - Day dién | - Cuyc tinh.
ndi, dé& sita chura. - Chéc
chén.
- ThAm my.
Kiém tra, 2 R £ \ ,
. ép ngu i | Klrem tra‘ mach hoat dong tot - Kim - Chinh
vidochc | Cap nguon (Uac). -VOM xéc;
) £ - Do dién &p trén chan Ug, Ug, |- Daydién |- Can than.
thong so Lol
k¥ thut. & R

2.2. Lip rap.
> Diéu kién thuc hién

- Ban v&: So @6 mach mach diéu khién dong co AC dung SCR

- Thiét bi: M4y hién séng, thiét bi thuc tap dién tir cong suat, bo nguén DC

- Dung cu: M6 han, d6ng hd, dao nho, dng hut thiée, kim cit, kim mé nhon, chéi

long, panh kep.

-Vat tu:

+ Panel mach in va cac linh kién theo so db cua bai hoc.
+ Thiéc han, nhya thong, gidy rap min.

» Trinh tu thuc hién.
v' Poc va nghién ciru so do lap rap

U

NS

=

Hinh 3.2 So d6 lap rap mach diéu khién DC = SCR

v/ Cong tac chuan bj
- Kiém tra vat tu: Dam bao mdi hoc sinh c6 mot panel mach in va céc linh kién
theo so d6 cta bai hoc, cac vat tu linh kién dang 1am viéc dugc binh
thu(‘yng.Thiéc han, nhya thong, giéy rap min co dav du.
- Kiém tra dung cu: Céac dung cu lam viéc binh thuong va du cho mdi hoc sinh
mot bo.
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-Kiém tra tinh trang thiét bi: Pong hd van nang, ngudn cung cap lam viéc binh

thuong.
-Kiém tra vi tri noi lam viéc: Dam bao thuan tién va an toan cho viéc thuc hién
bai hoc.
v’ Trinh tu ldp rap mach diéu khién dong co AC dung SCR
TT | Tén cong Thiét bi -dung | Hudng dan thuc hién | Yéu cau k§ thuat
Viéc cu
1 Chuan bi - Panel lap rap. | - So sanh giftaso d0 | - X4c dinh dung
- Xac dinh vi | - Bong ho, linh | nguyén 1y va panel Vi tri cac linh
tri cac linh kién, lap rap dé xac dinh kign.
Kién trén - Kim cét, kim | dugc dung vi tri cac - Cac linh kién
panel lap rap. | udn, linh kien | LK. lam viéc binh
- Kiémtra - B4 tri trén panel. thuong.
chat luong - Dung ddng hd van | - Cét chan linh
linh kién. nang xac dinh chat | kién dua dai, uon
- Cat 50 bo, luong cac linh kién. | chan vira véi
uén chan linh - Po khoang cach cac | khoang cach 16
kién 16 cim chan linh kién | trén panel lap
trén panel sau d6 uén | rap.
va cit b6t chan cua
LK.
2 Lap mach - Cac diot, panel | - Lap cac didt vao - Lip dtng so
- Lap lan luot | lap rap. panel theo dung vi tri. | do.
cac LK vao | - M6 han, thiéc, | Chua ¥ chiéu cua diot. | - Ché y chiéu
panel(board | linh ki¢n, panel. | - Dung mo6 han, han | cta
mach in) SCR 2P4 cac diot bam chéc vao | cac diot.
-Lip SCR | Cl1=1MpF panel. - Méi han chic,
-Liap P1 Diot 4007, Cht y dam bao mbi | bong.
- Lip diot D1 | R= han chic, bong va - Khong gay
vao Panel. 1kx2,R=4,7kQ) | khong gay hong diot. | hong
- Lip dién tro | - Day ndi. - Lip dtng cuc tinh. | linh kién khi
R1d&énR3. | - Day ndi. - Dling chan. han.
-Lap C1 - Mach lap rap, | - Puns cyc tinh. - Lap dting cuc
- Han chn | dong ho van Sau khi 1ap linh ki¢n | tinh.
cac linh kién | nang. vao panel tién hanh - Bling chan.
vao vao panel | - Bién thé, mach | han linh kién . - Pung cuc tinh.
(board mach | 13p rap. - Chu y nhiét d9, thoi | - Méi han chac.

in)
- Cit chan

-Pong ho van
nang

gian han, tranh lam
cac linh kién bi hong.

- Chon day 2
mau
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linh kién
thtra.

- Han day
vao Xoay
chiéu.

- Han day ra
mot chiéu.

- Lip Motor
AC (bong
deén) 2202vac
- Kiém tra lai
mach sau LR.
- Cap nguon
cho mach.

- Po.kiém tra
va ghi lai cac
thong s cua

- Chon day 2 mau
phan biét.

- Kiém tra bang mat
thuong va kiém tra
bang dong ho van
nang dc trdnh cham,
chap hay nham 1an vi
tri LK.

- N6i mach lap rap
vao nguodn sau d6 bat
cong tic cap dién cho
mach, do dién ap ra
co Upc = 220V.

- Thay di P1 trong
mot pham vi cho
phép va kiém tra toc
do dong co. Néu téc

phéan bi¢t.
- Pling so db lap
rap.

-U = 220Vac

mach nhu : d6 dong co thay doi
dién ap vao, theo P11a mach dat
dién 4p ra yéu cau.

3 | Két thic - Bién thé, - Bé cac dung cy thiét | Bé cac dung cu
- Thu don VOM van nang | bi & vi tri an toan thiét bi & vi tri
dung cu, va cac d6 dung an toan.

dung cu stra
chira dién tu.
» Cac dang sai hong va cach phong ngura

TT | Hién tugng Nguyén nhan Cach phong ngtra
Mach chay nhung | - SCR khong du dong - Kiém tra, chon SCR trudc
SCR qua néng - P4u nham cac chan cua | khi Iip mach.

SCR. - Chu y: Vi tri cac chan cua
IC trudce khi 1dp mach
Cép dién motor | - Mat nguon 220vac Cap | - Kiém tra nguon DC trudc
khong quay cho mach khi tht mach.

3 | Piéu chinh P1 -P1 hu - Kiém tra linh kién trudc
Motor khong thay | - C1 bi cham khi 1ap mach.
doi toc do

> Kiém tra va danh gia
TT | Noi dung danh gia Cap do danh gia

(Xuat sac, gioi, kha, trung binh,
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yéu, kém)

1 | Kiém tra chat luong cac linh kién, vat
tu trudc khi 1ap mach.

Xac dinh vi tri cac linh kién trén panel

Lap va han céc linh kién vao panel

Kiém tra an toan mach lap rap

g bW

Cap nguon hiéu chinh cho mach lam
Viéc.

CAU HOI ON TAP
Cau 1: Hiy v& so do nguyén 1y hoat dong ctia mach diéu khién dong co DC
dung SCR?
Cau 2: Trinh bay chirc nang va nguyén 1y hoat dong cua mach diéu khién dong
co DC dung SCR?
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BAI 4: LAP RAP, KHAO SAT MACH PIEU KHIEN PONG CO AC
DUNG DIAC, TRIAC

Gio6i thidu: Trong hién tai cac mach diéu khién dong co xoay chiéu c6 rat nhiéu
nhung ngudi ta thuong sir dung mach diéu khién dong co AC dung Diac,
Triac nhiéu hon.
Muc tiéu: Sau khi hoc xong bai nay nguoi hoc ¢6 kha nang:
- Trinh bay duoc so do, chirc nang va nguyén 1y hoat dong ctia mach diéu khién
dong co AC dung Diac, Triac.
- Lép rap, can chinh, kiém tra va stra chita duoc mach diéu khién dong co AC
dung Diac, Triac ding yéu cau ki thuat.
- Rén luyén tinh nghiém tuac, can than, chinh xac va kha nang lam viéc nhém
trong cong viéc.
Noi dung:

1. Phan tich tich so' d6 nguyén ly.

1.1. So @6 mach.

=) :
IA(1 I ]
o — SOOK = ¥
R2
2702 §
R1 DIl
_— M =
C2 mmpm
0.027LF
(& fr—
0.33LLF
<> <>

Hinh 4.1 Mach diéu khién dong co

1.2. Chirc nang linh ki€n trong mach.

R, VR: Dan dong nap cho tu dién C, VR vira c6 tac dung thay doi thoi
gian nap xa cho tu di¢n C dé thay doi toc do 1am viéc cua dong co.

C: Phong nap tao dién ap ngudng dé mo DIAC.

DIAC. Dan dong vao cuc diéu khién cia TRIAC.

TRIAC: gidong nhu mét cong tic dong md dé dan dong vao dong co.

L: Tai (thiét bi can diéu khién)

Uy: Ngudn cép xoay chiéu.
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1.3. Nguyén ly hoat dong ctiia mach.

- Khi cip ngudn dién ap xoay chiéu hinh sin : Gia str % chu ky dau dién
ap vao duong (+trén, - dudi) — tu dién C dugc nap dién I, (+Uy >R; -VR
—C —-Uy). Khi ty dién C nap day — DIAC dan cho dong vao cuc diéu khién
cia TRIAC qua dién trd Rg — TRIAC dan va cho dong qua dong co (+Uy
—>Tormriac = Titriac 2P/c —>-Uy). Y4 chu ky sau dién ap vao am (-trén, +dudi)
— tu dién C duoc nap dién I, (+Uy - C VR — R; —»-Uy). Khi tu dién C
nap day — DIAC din cho dong vao cuc diéu khién ciia TRIAC qua dién tré Rg
— TRIAC dan va cho dong qua dong co (+Uy — D/c > Timriac = Totriac —-
Uy).

- Mubn cho d6ng co quay nhanh hay quay chAm — ta diéu chinh cho
TRIAC mé 16n hay mé nho — ta diéu chinh cho DIAC mé 16n hay md nho —

thay doi thoi gian nap xa cua tu dién C — diéu chinh bién tré' VR nho hay 16n.

2. Lap rap mach.

2.1. Xay dung quy trinh.

NOIDUNG
TT THUC YEU CAU KY THUAT TB-DC-VT | CHUY
HIEN
- Cy: 224, C,: 104, VR: 250
-VOM, b
kQ, Ry 10kQ, Ry 270Q. ] ¥1?dién ¢
Chon. kidm | - DIAC (DB3), TRIAC diéﬁ trc’; ’ - Chinh
i
1 L (BATA12, BT134, BT137), N Xac.
tra linh kién. | bién tro. 2 .
dong co AC. . - Can than.
2 . n . - Triac,
- Kiém tra cac linh kién phai .
L Diac
con tot.
bP;Ia vaosodonguyén 1y de | oot yoard | - Chinh
B4 tri linh o o A - Kim, Xac.
A - Linh kién b0 tri khong dugc . .
2 | kién Ién test \ o diode - Chac
chong chéo 1én nhau. . .
board. 'S PR - Triac, R,C | chan.
- BO tri phu hop dé thuan tién ) 7 .
ik ga VR,diac - Tham my.
khi dau day.
- Chinh
;?éu day dung so d6 mach Kim Xég:. -
. ién. - Cuc tinh.
3 | bau day. ‘ . -VOM i
au day - b1 day gon, dam bdo su két N aen - Chac
Lo o , - Day di¢én P
noi1, dé stra chua. chan.
- ThAm my.
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Kiém tra, y .
chp neudn - Kiém tra mach hoat dong tot | - Kim - Chinh
‘p gu’ - Cap nguon (Unc). -VOM Xac.
4 | vadocac R . A aen XA
R <. . | -DPodién ap trén chan Ugy, - Day dién | - Can than.
thong so k¥ Ue |
thuat. & e

2.2. Lap rap.
> Diéu kién thuc hién
- Ban v&: So d6 mach mach diéu khién dong co AC dung Triac
- Thiét bi: May hién séng, thiét b thuc tap dién tir cong suét, ngudn AC 220v
-Dung cu: Mo han, dong hd, dao nho, éng hut thiée, kim cét, kim mo nhon, chdi
long, panh kep.
-Vat tu:
+ Panel mach in va cac linh kién theo so' d6 cua bai hoc.
+ Thiéc han, nhya thong, gidy rap min.
» Trinh tu thuc hién.
v’ 4.2.1.Doc ban vé

Hinh 4.2 So db lap rap mach diéu khién dong co AC dung Triac

v' Cong tac chuan bj
- Kiém tra vat tu: Dam bao mdi hoc sinh c6 mot panel mach in va céc linh kién
theo so d6 cua bai hoc, cac vat tu linh kién dang lam viéc dugc binh
thuong. Thiée han, nhua thong, gidy rap min co dav di.
- Kiém tra dung cu: Cac dung cu lam viéc binh thuong va da cho mdi hoc sinh mot
bo.
-Kiém tra tinh trang thiét bi: Déng ho van nang, nguén cung Cép lam viéc binh
thuong.
-Kiém tra vi tri noi lam viéc; Dam bao thuan tién va an toan cho viéc thuc hién bai
hoc.

v" Trinh ty gia cong

TT | Tén cong viéc Thiétbi -dungcu | Yéu cau k§ thuat
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Chuan bj

- Xac dinh vi tri cac linh
Kién trén panel lap rap.

- Kiém tra chat lugng linh
Kién.

- Cit so bd, udn chan linh
kién

- Panel lap rap.

- bong ho, linh
Kién,

- Kim cét, kim uén,
linh kién

- Xac dinh dung vi
tri cac linh kién.

- C4c linh kién lam
viéc binh thuong.

- Cét chan linh kién
du dai, udn chan vira
véi khoang cach 16
trén panel 1ap rap.

Lap mach

- Lap lan luot cac linh kién
vao panel(board mach in)

- Lap Triac

- Lip Diac vao Panel.

- Lip dién tro R1dén R2.

- Lap bién tro P1

-Lip Cl d@én C2

- Han chan cac linh kién vao
vao panel(board mach in)

- Cit chan linh kign thira.

- Han day vao xoay chiéu.
- Han day ra mot chiéu.

- Lip Motor (bong
den)AC220v

- Kiém tra lai mach sau lap
rap.

- Cap ngudn cho mach.

- Po.kiém tra va ghi lai cac
thong sb ciia mach nhu :
dién &p vao, dién ap ra

- Cac diot, panel
l4p rap.

- M han, thiéc, linh
kign, panel.

C1= 033yF, C= 0027yF
Triac =BTA12.
Diac=D30

R= 10k,R=270Q
Vg= 500k

- Day noi.

- Day noi.

- Mach lap rap,
d6ng ho van nang.
- Bién thé, mach
l4p rap.

-Pong hd van ning

- Lip ding so do.
- Chii y chiéu caa
cac diot.

- Méi han chic,
bong.

- Khdong gay hong
linh kién khi han.
- Lip dtng cuec tinh.
- bang chan.

- Pung cuc tinh.

- Méi han chic.

- Chon day 2 mau
phan biét.

- Ptng so dd lap
rap.

-U = 220VAC

Két thic

- Thu don dung cu,

- Bién thé, dong ho
van ning va cac do
dung dung cu stra
chtra dién tur.

Dé cac dung cu thiét
bi & vi tri an toan.

v' Huéng dan thyc hién trinh tu gia cong

TT | Tén cong viec

Hudng dan

Chuén bi

trén panel 1ap rap.

- Xac dinh vi tri cac linh ki¢n

- Kiém tra chat lugng linh

- So sanh giita so d6 nguyén 1y va
panel lap rap dé xac dinh duoc dung
Vi tri cac linh kién.
- B6 tri trén panel.
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Kién.
- Cit so bd, ubn chan linh

- Dung ddng ho van ning xac dinh
chét luong cac linh kién.

kién. - Po khoang cach cac 16 cim chan
linh kién trén panel sau d6 uén va
cat bot chan cua linh kign.
2 Lip mach - Lip cac didt vao panel theo diing
- Lap lan luot cac linh kién vi tri. Chu ¥ chiéu caa diot.
vao panel(board mach in) - Dung mo han, han céac diot bam
- Lap Triac chéc vao panel.
- Lip Diac vao Panel. Chi y dam bao méi han chic, bong
- Lap dién tro R1dén R2. va khong gay hong diot.
- Lap bién tro P1 - Lip dting cuc tinh.
-Lip C1 dén C2 - Plng chén.
- Han chan cac linh kién vao - Bans cuc tinh.
vao panel(board mach in) Sau khi l4p linh kién vao panel tién
- Cit chan linh kién thura. hanh han linh kién .
- Han day vao xoay chiéu. - Chu y nhiét d9, thoi gian han, tranh
- Han day ra mot chiéu. lam cac linh kién bi hong.
- Chon day 2 mau phan biét.
- Lap Motor (bong - Kiém tra bang mat thuong va kiém
den)AC220v tra bang doéng ho van ning dc tranh
cham, chap hay nham 13n vi trf linh
- Kiém tra lai mach sau lap kién.
rap. - N6i mach lap rap vao nguoén sau do
bat cong tac cap dién cho mach, do
- Cap ngudn cho mach. dién ap ra c6 Upc = +12V.
- Thay di P1 trong mot pham vi cho
- Po, kiém tra va ghi lai cac | phép va kiém tra téc do dong co.
thong s6 cia mach nhu : dién | Néu téc do dong co thay doi theo
ap vao, dién ap ra P11a mach dat yéu cAu.
3 Két thic - Pé cac dung cu thiét bi & vi tri an
-Thu don dung cu, Vat tu, thiét | toan
bi
» Cac dang sai hong va cach phong ngura
TT | Hién tuong Nguyén nhan Céach phong ngua
1 | Mach chay - Triac khong di dong | - Kiém tra , chon Triac
nhung Triac qua | - P4u nham céc chan truéc khi l1ap mach.
nong cua Triac. - Chu y: Vi tri cac chan cta
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triac truéc khi 1ap mach

Cap dién motor | - Mat nguon 220vAC

- Kiém tra nguon AC

khong quay Cép cho mach =220V trudc khi thir mach.
Diéu chinh P1 -Pl hu - Kiém tra linh kién trudc
Motor khong - C1 bi cham khi 1dp mach.

thay d6i toc do

> Kiém tra va danh gia

TT

Nogi dung danh gia

Cap d6 danh gia
(Xudt sac, gici, khd, trung
binh, yéu, kém)

Kiém tra chat lugng cac linh kién, vat tu
trudc khi 1ap mach.

Xac dinh vi tri cac linh kién trén panel

Lap va han céc linh kién vao panel

Kiém tra an toan mach lap rap

OB~ wN

Cap ngudn hiéu chinh cho mach 1am viéc.

CAU HOI ON TAP

Cau 1: Hiy v& so do nguyén 1y hoat dong ctia mach diéu khién dong co AC
dung Diac, Triac?
Cau 2: Trinh bay chirc ning va nguyén 1y hoat dong cia mach diéu khién dong
co AC dung Diac, Triac?
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BAI 5: LAP RAP KHAO SAT MACH BAO VE CHONG NGAN MACH
DUNG IC

Gi6i thiéu: Trong cic hé thdng dién rdt nguy nhiém vi vAy can co cac mach
bao Vv¢.
Muc tiéu: Sau khi hoc xong bai nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc chirc ning, nguyén 1y hoat dong cia mach bao vé chdng
ngan mach dung IC

- Lap réap, kiém tra va sta chira duoc mach bao vé chdng ngan mach
dung IC dtng yéu cau k§ thuat.

- Rén luyén duc tinh can than, ti mi, tu duy sang tao va khoa hoc, dam bao
an toan, tiét kiém.
Noi dung:

1. Phén tich tich so' d6 nguyén Iy mach bao vé cham dét chong dién giat
dung cam bién dong CT.

1.1. So @6 mach

NoI HEP DIEM RESET

J1 AN
1 .|
J2 ( CB DONG \
1
o J3
e Ls1
N - 1
D L 4 |_
T —, Tal 3
1 P FAY o 60l RA TAI (L)
o < 2l s
< S a 2 4 1 Ja
= 2
=
S 2 Q_sl2v == ! 1
o c1 | 5 R3 D2
B/IA —r~ < ik RELAY 12V
47M/50V < RA TAI (N)
| | 1N4007
—=_ c2_|
0 ==
47M/50V __*

Hinh 5.1.So 6 nguyén 1y mach bao vé cham dat

+ Téc dung linh kién:

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

1.2.Nguyén ly hoat dong
Bién ap 220v/ 12V_12V qua cau didt va mach loc cho ra hai nguén doi
xang +V dé cap cho OP-AMP va ro-lc 12 VDC.
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Bién dong CT dung dé phat hién dong dién cham d4t s& cho ra dién ap rat
nhod & cudn thi cap, vi theo qui dinh, dong dién cham dat du dé didu khién ngat
mach c6 tri 6 12 30 mA.

OP-AMP 1a mach khuéch dai dién ap, c6 do khuéch dai khoang 220 1an
du dé khuéch dai mirc dién ap rat nho khoang vai milivon ¢ thir cip cta CT 1én
khoang 1v ¢ ngd ra caa OP- AMP dé kich cho SCR dan dién.

Bién tro 10 kQ 1a mach chinh OFF-SET cho OP-AMP 741. Bién tro 100
kQ dé diéu chinh d6 nhay caa mach. Néu mach c¢6 d6 nhay qua cao sé& tac dong
sai khi c6 nhidu hay khi hé théng cung cap dién cho tai c6 d6 cach dién kém.

Khi SCR dugc kich din dién, ro-le RY dugc cap ngudn s& diéu khién ngat
CB chinh. Péi voi CB cong suat 1on thi tiép diém caa ro-le RY s& ngat dién cap
cho cudn day hat cua CB Doi véi CB cong suét nho thi ro-Ic RY sé& hat chét cai
dé 10 xo kéo ngit CB.

Do SCR dung trong ngudén mét chiéu, nén sau khi dugc kich s& duy tri
trang thai dan dién. Pé cdp nguon lai cho tai, phai an nat Reset lam SCR ngung
dan.

Pién trg 2,2 k2 va nat Test (thtr) dé Kiém tra tinh trang lam viéc cua
mach. Khi 4n nuat Test s& c6 dong dién qua CT thay cho dong dién cham dat va
mach s& diéu khién ngat CB.

Luu y: Mach Test c6 dau dién tro 2,2 kQ ndi vao mét day dan phia trén CT. dau
du6i nat an Test ndi vao day din con lai phia dudi CT,

2. Lip rap, khio sat mach bao vé cham dét chdng dién giat dung cam
bién dong CT
2.1. To chirc thuc hién

Ly thuyét day tap chung

Thyc hanh theo nhém (2 sinh vién/nhém)

2.2 Lap béng vét tu thiét bi

TT | Thiét bi - Vat tu Thong s6 k§ thuat | SO lwong
1 May hién séng 20MHz, hai tia Imay/nhém
2 Pong ho van ning V-A-OM 1 c4i/nhém
3 Bo mach thi nghiém Bo 2112 Imach/nhém
4 Bo mach thi nghiém Bo 2113 Imach/nhom
5 | Daynéi Day don 0.05mm X 1,0 hom
25cm nhiéu mau
bién 4p vao
6 Nguén dién 220ACV/2A 1b6/nhém
bién ap ra
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0 -:-30DCV

2.3 Quy trinh thuc hién

TT Cfl ¢ bu.(?c Phuong phép thao tac D.unAg cu thiet Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu Str dung dé do cac
Kiém tra may phat B6 dung cu dang xung,

1 Chudn bi XL.I?g o Meily pl'lf'lt Xl’mg Khi do xac dlnh
Kiém tra may hién May hién song | dugc chu ky, dang
song Bo mach xung, tan so. ..
Bo mach thi nghi¢m

Két noi Day két ndi Pung so do

2 mach dién | Dung diy dan két n6i | Bo mach nguyén ly

3| Cdp ngudn Néi day d6 v6i duong | Bo ngudn 12vDC
Day den vo1 am Bo mach Dung cuc tinh

4 Do kiem tra K‘é’t néi‘ mach véi Pong ho van Dung dién ap
dong ho van ndng nang

V& so dd nguyén
ly
Bao o Bit, gidy veso df) lap rap
5 caothyc Viét trén gidy Trinh bay nguyén
hanh 1y hoat dong
Ghi cac thong sb
do duoc
2.4. Kiém tra, danh gia (Thang diém 10)
TT | Tiéu chi No6i dung Thang diém
1 | Kién thirc V& dugc so do, trinh bay nguyén ly

lam viéc, dic diém cua dao dong dung
thach anh
Trinh bay dugc nguyén 1y lam viéc 4
cua mach dao dong thach anh dung
tranzito.
Trinh bay dugc nguyén ly lam viéc
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cta mach dao dong thach anh dung vi
mach thuat toan

2 | Kynang Lip duogc mach dién dung yéu cau ky
thuat 4
Po duoc cac thong sb can thiét

3 | Théi do An toan lao dong
V¢ sinh cong nghiép

CAU HOI ON TAP

Céu 1: Hiy vé so' d0 nguyén 1y hoat dong ciia mach béo vé chong ngin
mach dung ic?

39




BAI 6: LAP RAP, KHAO SAT MACH CHONG QUA AP DUNG IC
Gidi thiéu: trong bay nay trinh bay dugc chic nang, nguyén 1y hoat dong cua
mach bao vé chéng qua ap dung IC.

Muc tiéu: Sau khi hoc xong bai nay nguoi hoc c¢6 kha nang:

- Trinh bay duoc chirc ning, nguyén 1y hoat dong cia mach bao vé chdng
qua ap dung IC

- Lap réap, kiém tra va sira chita dwoc mach bao vé chéng qua ap dung IC
dung yéu cau Ky thuat.

- Rén luyén duc tinh can than, ti mi, tu duy sang tao va khoa hoc, dam bao
an toan, tiét kiém.
Noi dung:
1. Phén tich tich so' d6 nguyén Iy mach bao vé chong qua ap dung IC
1.1. So @6 mach

MNhan lénk : Xieli | Khu&ch dai : Chaip hanh

Hinh 6.1: So d6 nguyén 1y mach bao vé qua ap
1.2. Chire nang linh ki€n trong mach
- BA - bién ap ha dién ap tir 220V xudng 15V dé nudi mach diéu khién.
-D;, C - diot va tu dién bién doi tir dién xoay chiéu thanh dién mot chiéu
nudi mach diéu khién
- VR, R; - chinh ngudng tac dong khi qua ap.
-P0, R, - didt 6n ap, dat ngudng tac dong cho Ty, T».
- R;- bao vé€ cac tranzitor.
- Ty, T, - tranzito diéu khién ro le hoat dong.
-K-role chuyén mach (K: cuén day hut, K;: Tiép diém thuong mé , Ko :
tiép diém thudong dong) dong, cit nguon.
1.3. Nguyén ly hoat dong caa mach
Truong hop lam viéc binh thuong:
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i .
Ro le
o L
PH Chuoéng
R ® Ra éi
BA
T Fpcr

220V 15V 77 ) b4

! K, K,

Nhan léenh ' Xir li Khuéch dai Chép hanh

Binh thuong, dién 4p bang 220V role K khong hut , tiép diém thuong dong
K;dong dién cho tai mach lam viéc binh thuong.
Truong hop khi qua dién ap.

Pl [
PH Chuoéng
A/ . Ra tai
BA
- _
Lper
220V 15V —
— ,_.
K, K,
Nhan lénh X L Khuéch dai | Chép hanh

Khi dién &p tang cao bién tr& VR nhan tin hiéu dién ap vuot ngudng lam viéc
cua bo — Do cho I chay qua.

T., T, diéu khién ro le hoat dong (phai c6 T,T,). Vi T1T2 nhan tin hiéu dong
dién chay tir Do — KD dong dién 1én — cap dién cho cudn day role K — K tac
dong lam m& tiép diém K, — cat dién tai bao vé mach; doéng tiép diém thuong
mo K, — dén hiéu sang — chuong kéu bao hiéu di€n ap cao nén bi cat dién

2. Lip rap, khao sat mach bao vé cham dét chéng qua ap dung IC
2.1. To chirc thuc hién
Ly thuyét day tap chung
Thuc hanh theo nhom (2 sinh vién/nhom)

2.2 Lap bang vit tu thiét bi

TT | Thiét bi - Vat tw Thong s6 k§ thuat | SO luong

1 May hién song 20MHz, hai tia Imay/nhém
2 Pong ho van ning V-A-OM 1cai/nhom

3 Bo mach thi nghiém Bo 2112 Imach/nhém
4 Bo mach thi nghiém Bo 2113 Imach/nhom
5 Day ndi Day don 0,05mm X | 20m/nhém
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25¢m nhiéu mau

Nguén dién 1b6/nhém

Dién ap vao
220ACV/I2A
bién ap ra

0 -:- 30DCV

2.3 Quy trinh thuc hién

TT Cfl ¢ bu.(?c Phuong phép thao tac D.unAg cu thiet Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu Str dung dé do céac
Kiém tra may phat B6 dung cu dang xung,

1 Chudn bi Xg?g - Me:ly pl'lAét x1’1ng Khi do xac dlnh
Kiém tra may hién May hién song | dugc chu ky, dang
song Bo mach xung, tan so. ..
Bo mach thi nghiém

Két noi Day két ndi Dung so do

2 mach dién | Dung diy dan két n6i | Bo mach nguyén ly

3| Cdp ngudn Nbi day do véi duong | B6 ngudn 12vDC
Day den v61 am Bo mach Dung cuc tinh

4 Do kiem tra K‘ét néi‘ mach véi Pong ho van Dung dién ap
dong ho van nang nang

V& so dd nguyén
ly
Bao o Bit, gidy veso df) lap rap
5 caothyc Viét trén gidy Trinh bay nguyén
hanh 1y hoat dong
Ghi cac thong sb
do duoc
2.4. Kiém tra, danh gia (Thang di¢m 10)
TT | Tiéu chi Noi dung Thang diém
1 | Kién thtc V& duogc so do, trinh bay nguyén 1y

lam viéc, dic diém cua dao dong dung
thach anh
Trinh bay dugc nguyén 1y lam viéc 4
ctia mach dao dong thach anh dung
tranzito.
Trinh bay dugc nguyén ly lam viéc
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cta mach dao dong thach anh dung vi
mach thuat toan

2 | Kynang Lip duogc mach dién dung yéu cau ky
thuat 4
Po duoc cac thong sb can thiét

3 | Théi do An toan lao dong
V¢ sinh cong nghiép

Cau héi on tap

Ciu 1: Hiy vé so' do nguyén Iy hoat dong ciia mach bio vé qua ap dung ic?
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BAI 7: LAP RAP, KHAO SAT MACH BOM NUGC TU PONG
Gidi thiéu: trong bay nay trinh bay dugc chic nang, nguyén 1y hoat dong cua
mach mach bom nudc tu dong .

Muc tiéu: Sau khi hoc xong bai nay nguoi hoc c6 kha nang:

- Trinh bay dugc churc nang, nguyén 1y hoat dong cua mach bom nuédc tu
dong - La‘ip rap, kiém tra va stra chita dugc mach bom nuéc tu dong ding yéu
cau k¥ thuat.

- Rén luyén duc tinh can than, ti mi, tu duy sang tao va khoa hoc, dam bao
an toan, tiét kiém
Noi dung:

1. Phén tich tich so' d6 nguyén ly
1.1. So @6 mach

—OK,

D3

1 RS x
o VSN S
A 5 1K
J R1 R2 35| ¥ LED
3ol
> am > M 1N4007 1 4 4
N S 1l
swi 2
5=5—~& k- D4
P RELAY 12V/5CHAN R6 P
12N
EL R S |, N o1 s ——PEE—]io
jc1 OUT A N, D468 1K
sw2 2 555 aK7 LED
ey E2 TRQ 7 e
O O > Is—-H S R3
E2 1 [ONE] \, 1K —__—
1 T~ C2 0
E3 < c1 10/25V o w
—1 10/25V
= D1
0 N 1 c3
= = 104 < LEP
0 0 X
“0 J—:

Hinh 7.1. so' @6 nguyén ly
1.2. Chirc nang cac chan ic 555 va linh kién trong mach

- Chan 1(N6i dit Ground) Chan dat phan 16n c6 dién thé cung cép 1a 4m,
cai ma thuong ndi véi mach thong thuong khi hoat dong tir nguén duong cung
cap.

- Chan 2(Chan khoi hanh Trigger) Chan nay la chan ngd vao céi la
nguyén nhan 1am ngd ra cao hay bat dau chu ky dinh thoi. Chan khoi hanh xuat
hién khi ngd vao chan khoi hanh di tir dién ap trén 2/3 dién ap cung cip dén mot
dién ap thap hon 1/3 cia ngudn cung cap. Vi du nhu khi ta cung cdp mot ngudn
12V, dién ap ngd vao chan khoi hanh phai bat dau tir trén 8V di chuyén xubng
mot ngudn ap thap 4V dé bat dau chu ky dinh thoi. Hanh dong nay thi ¢ mirc
nhay cam va dién ap chan khai hanh c6 thé thay do6i rat cham. Dé tranh khoi
hanh lai, dién ap chan khoi hanh phai tré vé mot ap trén 1/3 ngudn cung cap
trude khi két thac chu ky dinh thoi trong kiéu don 6n. Dong ngd vao chan khai
hanh 1a khoang 0,5pA.
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- Chan 3 (Pau ra_Output) Chan dau ra cta 555 di chuyén dén mot mirc
cao 1a 1,7V thap hon ngudn cung cip khi chu ky dinh thoi bat dau. Ngb ra trd lai
& mot muc thap gan 0 & cudi chu ky. Dong t6i da tir ngd ra viao khoang 200mA.

- Chan 4 (Chan khai dong lai — Reset) Mot mirc logic thap trén chan nay
s& khoi dong lai thoi gian va dua ngd ra trd vé trang thai thip. N6 thi thudng
duogc ndi voi ngudn duong néu khong sir dung.

- Chan 5 (Chan diéu khién Control Voltage) Chan nay cho phép thay d6i
dién ap khoi hanh va dién ap ngudng bang cach cung cap mot dién ap ngoai. Khi
555 thi dang van hanh trong trang thai khong 6n dinh va dao déng. Ngd vao nay
¢ thé dugc sir dung dé thay doi hay diéu chinh tan s6 ngd ra. Néu khong sir
dung, ta nén dat mot tu dién nho tir chan 5 dén dat dé tranh sy xuét phat sai hay
bat thuong kha di tir nhitng tiéng 6n hiéu tng.

- Chan 6 (Chan ngudng cira_Threshold) Chén 6 thi dugc sir dung dé khai
dong lai chdt cira va gdy cho ngd ra trd vé thap. Su khoi dong lai xuét hién khi
dién ap trén chét di chuyén tir dién ap dudi 2/3 cia ngudn cung cap dén dién ap
trén 2/3 ngudn cung cap. Hoat dong thi & mirc nhay cam va c6 thé thay d6i cham
giong dién ap chan khoi hanh.

- Chan 7 (Chén thdo g& Discharge) Chan nay 1a dau ra thu nhdn mo ma
pha ngo ra chinh trén chan 3 va c6 dong chim tuong tu kha nang.

- Chan 8 (V+) Pay la chan cho ngudn + vao cung cip cho IC 555. Nguon
ap cung cip c6 pham vi nho nhat 1a 4,5V cho dén cao nhit 1a 16V.

1.3. Nguyén ly hoat dong ctia mach

May bom sé& ty dong kiém tra mirc nudc trong bé va ty dong diéu khién cho
phép bom hoic ngit may bom.
Céac mirc nudc trong bé dugc chia 1am 2 mirc:
+ Murc day bé: Mt 1, mic nay cho phép diéu khién tit may bom
+ Muc can bé: Muc 2, mirc nay cho phép diéu khién bat may bom dé bom nuéc
lai bé.
Khi bé can, Mtic 1 & mirc cao — cho phép may bom hoat dong
Khi bé ddy Mtrc 1 va Mtic 2 ¢ muc thip — diéu khién tit may bom
sau khi day bé, khi dung nudc trong bé can dan lic nay Muc 1 ¢ mirc cao, con
Murc 2 & muc thdp — may bom giir trang thai tit nhu ban dau cho dén khi bé
can dén mirc Mrc 2
2. Lap rap, khao sat mach bom nwéc tw dong

2.1. Xay dung quy trinh.

NOI DUNG
TT THUC YEU CAU KY THUAT | TB-DC-VT | CHUY
HIEN
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- IC 555
-VOM
C1,2= 1w/25vC3=10pF Diode
2 Diot 4007, , . - Chinh
Chon, kiém i - Bong deén ,
tra linh kién Transistor: C1815 990V Xac.
" | R= 1M,1k 4.7k R CIC - Can than.
- Kiém tra linh kién phaicon |, .
Z transistor.
tot.
) Dua Ve,lo s0°d6 nguyén ly - Test board | - Chinh
IO dé bo tri. . )
BO tri linh ) P S - Kim Xac.
A - Linh kién b0 tri khong . .
kién 1én test \ o - Diode - Chac
duoc chong chéo 1én nhau. B
board. . P R, C, IC, chan.
- Bo tri phu hop dé thuan ) x N
A A transistor. - Tham my.
tién khi dau day.
- Chinh
- PAu dav dv A e,
'Aau day ding so do mach | Kim Xac ,
DAy da dién. VOM - Cuc tinh.
4 - Bi day gon, dam bao su két e - Chéc
PR , - Day dién .
noi1, dé stra chua. chan.
- Tham mj.
Kiém tra, - Kiém tra mach hoat dong
Cé‘lp nguron tot . . Kim - ?hmh
va do céc - Cap nguon (Uac). VOM Xac.
thong sd k§ | - Po dién ap ngd vao A aen - Can than.
A in - - Day dién
thuat. - Do dién 4p ngod ra
2.2. Lap rap.
b o
¢ R1 ¢ R2 -~ " 3 ZS—I_J\I;/\ _“I.O
oM M 1N4007 T a4 LED
i

V' Q1
A o D468

< < 1
swi 2
55t ©° D4
[ RELAY 12V/5CHAN R6
El S lmr S . R4 \/\/‘—N—// —||I-0
1K

o c1 OuT
W 2 555 aK7 LED
— RZ 7
O O 2 as ——a > R3
E2 N © © S 1K =
. T~ C2 0
E3 =< c1 1u/25v o
1 1u/25v
= D1
0 s s c3
= = 104 w LEP
0 0 X
To J—:
0



Lap rap mach theo quy trinh:

Budc 1: Chon, kiém tra linh kién.

Budc 2: Bb tri linh kién 1én test board.

Buéc 3: Pau day.

Budc 4: Kiém tra, cdp ngudn va do cac théng sb ki thuat.

2.3. Van hanh.

- N6i mach lap rap vao nguon sau do bat cong tac cap dién cho mach, do dién ap
ra co Upc = +12V.

- Thay d6i SW1,SW2 trong mot pham vi cho phép va kiém tra dau ra. Néu Ro
le chuyén trang thai 1a mach dat yéu cau.

< Lip rap trén mach in 1am sin.
> Diéu kién thyc hign
- Ban v&: So b mach ro le thoi gian
- Thiét bi: M4y hién séng, thiét bi thuc tap dién tir cong suat, bo nguén DC
- Dung cu: M6 han, d6ng hd, dao nho, dng hut thiée, kim cit, kim mé nhon, chéi
long, panh kep.
-Vat tu:
+ Panel mach in va cac linh kién theo so db cua bai hoc.
+ Thiéc han, nhya thong, gidy rap min.
» Trinh tu thuc hién.
v' Poc va nghién ciru so dd lap rap mach ro le thoi gian

21010 , oo

Hinh 7.2 So db lap rap mach bom nuéc
v/ Cong tac chuan bi
- Kiém tra vat tu: Dam bao mdi hoc sinh c6 mot panel mach in va cac linh kién
theo so do6 cua bai hoc, cac vat tu linh kién dang lam viéc dugc binh
thuong. Thiéc han, nhua thong, gidy rap min c6 dav du.
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- Kiém tra dung cu: Cac dung cu l1am viéc binh thuong va du cho mdi hoc sinh

mat bo.
- Kiém tra tinh trang thiét bi: Péng ho van nang, nguon cung cap lam viéc binh
thuong.
- Kiém tra vi tri noi 1am viéc: Dam bao thuan tién va an toan cho viéc thuc hién
bai hoc.
v’ Trinh ty gia cong
TT | Tén cong viéc | Thiét bi -dung | Hudng dan thuc hién | Yéu cau ky
cu thuat
1 | Chuan bi - Panel lap rap. | - So sanh gittaso d6 | - Xac dinh
- Xac dinhvi | - Dong hd, linh | nguyén 1y va panel 1ap | ding vi tri cac
tri cac linh kién, rap dé xac dinh duoc | linh kién.
kién trén panel | - Kim cit, kim | dung vi tri cac linh - Cac linh kién
lp rap. udn, linh kién kién. lam viéc binh
- Kiém tra chat - B4 tri trén panel. thuong.
lwgng linh -Dung déng hd van | - Cét chan linh
Kién. ning xac dinh chat kién du dai,
- Cit so b9, lugng cac linh kién. | udn chan vira
uén chan linh - Po khoang cach cac | vdi khoang
Kién 16 cdm chan linh kién | cach 16 trén
trén panel sau d6 ubn | panel lap rap.
va cit bat chan cua
linh kién.
2 Lap mach - Cac diot, - Lip cac diot vao - Lip dtng so
- Lap lan luot | panel panel theo dung vi tri. | d6.
cac linh kién | lap rap. Chu y chiéu cua diét. | - Cha ¥ chiéu
vao - Mo han, thiéc, | - Dung mé han, han cua cac diot.
panel(board linh kién, panel. | cac diét bam chic vao | - Méi han
mach in) IC 555 panel. chéc,bong.
-L&pIC555. | Cl12=1w25v | Chtyddmbaoméi | - Khong gy
- Lap C3= 1pF han chic, bong va hong linh kién
transistor. Diot 4007, khong gay hong diot. | khi han.
- Lap diot transistor=c181 | - Lip dang cuc tinh. - Lip dtng cuc
Dlvao Panel. |5 - Blng chan. tinh.
-Lap diéntré | R= 1k,4.7k,1k |- Puns cyc tinh. - Ding chan.
R1dén R3. - Day ndi. Sau khi lap linh kién | - Pang cuc
-Ldp Cl dén | - Day nbi. vao panel tién hanh tinh.
C2 - Mach I4p rap, | han linh kién . - Méi han chic.
- Han chan céc | ¢6ng hd van - Chu ¥ nhiét do, thoi | - Chon day 2
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linh kién vao
vao
panel(board
mach in)

- Cit chan linh
kién thira.

- Han day vao
xoay chiéu.

- Han day ra
mat chiéu.

- Kiém tra lai
mach sau lap
rap.

- Cap nguon
cho mach.

- Po.kiém tra
va ghi lai cac
thong sb cua

nang.

- Bién thé,
mach

ldp rap.

gian han, trdnh lam
cac linh kién bi hong.
- Chon day 2 mau
phan bigét.

- Kiém tra bang mat
thuong va kiém tra
bang dong ho van
nang dc trdnh cham,
chap hay nham 1an vi
tri linh kién.

- Nbi mach lp rap
vao ngudn sau do6 bat
cong tac cap dién cho
mach, do di¢n ap ra c6
Upc = +12V.

- Thay ddi C1 trong
mot pham vi cho phép
va kiém tra dau ra .

mau phan biét.
- Plng so d6
lap rép.

-U = 220Vac

mach nhu : Néu Ro le chuyén
dién ap vao, trang thai 1a mach dat
diénapra..... yéu cau
3 | Két thic - Bién thé, dong | - Dé cac dung cu thiét | Dé cac dung cu
hd van nang va | bi & vi tri an toan thiét bi & vi tri
- Thu don cac d6 dung an toan.
dung cu, dung cu stra
chtra dién tur.
» Cac dang sai hong va cach phong ngua
TT | Hién tugng Nguyén nhan Cach phong ngtra
1 | Mach chay nhung | - R le Hu - Kiém tra, chon ro le trudc
ro le khong dong khi 1dp mach.
- Chu y: Vi tri cac chan cua
ro le trudce khi lap mach
2 | Cap dién mach - M4t ngudn 12v Cap cho | - Kiém tra ngudn DC trugc
khong chay, ro le | mach khi thir mach.
khong chuyén -IC hu - Kiém tra, chon IC trugc
trang thai khi 1ap mach.
» Kiém tra va danh gia
TT | Noi dung danh gia Cap d¢ danh gia

(Xuat sac, gioi, kha, trung binh,

49




yéu, kém)

1 | Kiém tra chat luong cac linh kién, vat
tu trudc khi 1ap mach.

Xac dinh vi tri cac linh kién trén panel

Lap va han céc linh kién vao panel

Kiém tra an toan mach lap rap

g bW

Cap nguon hiéu chinh cho mach lam
Viéc.

CAU HOI ON TAP
Cau 1: Hiy v& so d6 nguyén 1y hoat déng cia mach bom nudc tu dong ?
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BAI 8: LAP RAP, KHAO SAT MACH RO LE THOI GIAN

Gidi thiéu: trong bay nay trinh bay dugc chic nang, nguyén 1y hoat dong cua
mach mach bom nudc tu déng va phuong phap kiém tra sira chita .
Muc ti€u: Sau khi hoc xong bai nay nguodi hoc cé kha nang:

- Trinh bay duoc chirc ning, nguyén 1y hoat dong va thong sé k§ thuat
cua mach ro le thoi gian

- Lap réap, kiém tra va sira chita dugc mach ro le thoi gian ding yéu cau
k¥ thuat.

- Rén luyén duc tinh can than, ti mi, tu duy sang tao va khoa hoc, dam bao
an toan, tiét kiém
Noi dung:

1. Phéan tich tich so' d6 nguyén ly.

1.1. So @6 mach.

| 1 . .
RET
Q
+12V D2 3o % TAI
a4
< 1N4007 2 1
R1 R2 1 -
10K 10K - O
w0 R5 <value>
> 3 Q1
ouT
o5 Ic1 ha H1061 1
CVs55 7 470
DIS
> TAI
2 g GmR |2
R3
VR “ 220
[IO Sswi 100K
o : v D1
LED
N
MASS s
=~ 100u/25V
| 1 J

Hinh 8.1 So d6 nguyén 1y mach ro le thoi gian

1.2. Chirc nang linh kién trong mach.
- IC 555 ¢6 8 chan:

Chan 1: Cho nbi masse

Chan 2: La ngd vio cta tang so ap 2, né 1at khi mirc 4p trén chan 2 xudng
thap hon 1/3 muc ap ngudn.

Chéan 3: La ngo ra.

Chan 4: Cho treo 1én murc ap cao

Chan 5: C6 thé gan ty loc nhiéu hay bo tréng

Chan 6: La ngd vao cua tang so ap 1, né 1at khi mirc ap trén chan 6 1én
cao hon 2/3 mic ap ngudn.
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Chan 7: La chan déng m¢ voi dudng masse tiiy theo mirc 4p cao thap cua
chan 3
Chan 8: Cho néi ngudn.
- Transistor PNP: Nang dong cho ngo ra
- Ry: Dién tré han dong nap vao tu C
- R,,R3: Phan cuc cho Transistor
- C1: Nap xa tao xung dua vao chan 2 va 6
- C,: Tu loc nhiéu
- D;: Bao vé tiép giap cho transistor

1.3. Nguyén ly hoat dong ctiia mach.

Khi tiép diém K dong tu C bt dau nap qua dién tro R 1am dién ap chan 2
va 6 cua IC 555 tang dan tir OV. Khi tu dang nap ngd ra c6 dién ap muc cao Voy
~ Vcc néntransistor PNP khong dugc phan cuc thuan nén ngung dan va ro le
khong c6 dién, cac tiép diém VAn & trang thai binh thudng.

Khi dién ap chan 2 va 6 tang 1én dén muc 2/3Vcc thi cac OP-AMP trong
IC 555 d6i trang thai, ngd ra co dién ap muc thap Vo, ~0,2V, Transistor PNP
duoc phan cuc bdo hoa , 10 le co dién,cac tiép diém ddi trang thai nguoc lai.
Nhu vay lic ndy cac tiép diém da duoc diéu khién doi trang thai tré so véi thoi
diém dong khoa K . Thoi gian tré dugce tinh theo cong thirc:

tys =1.1RC

Khi tiép diém K hé mach bi mat ngudn nén ro le mat dién va hai tiép

diém tro lai trang thai binh thuong tac thoi khéng c6 thoi gian tré

2. Lip rap mach.

2.1. Xay dung quy trinh.

NOIDUNG
TT THUC YEU CAU KY THUAT TB-DC-VT | CHUY
HIEN
- IC 555
C1,2= 1pF C3=1w/25v -VOM
. Diot _4007, - Dl,ode ‘ - Chinh
1 Chon, kiém | Transistor: C1815 - Bong dén e
tra linh kién. | R= 1k,4.7k,1k 220v. 2
- Can than.
- bong dén 220vac R, C, IC,
- Kiém tra linh kién phai con transistor.
t6t.
2 | Bd tri linh - Dya vao so d0 nguyén ly dé - Test board | - Chinh
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kién Ién test | bd tri. - Kim Xac.
board. - Linh kién b6 tri khong duge | - Diode - Chac
chong chéo 1én nhau. -Bong dén | chan.
- B6 tri phu hop dé thuan tién | 220v. - ThAm
khi dau day. R, C,IC, my.
transistor.
- Chinh
. \ Xac.
- Bau day dv do h
diéiu ay dang so d6 mac Kim - Cue tinh.
3 | Déu day. S e . -VOM - Chic
- bi day gon, dam bao su két o aen .
Lo an o~ \ - Day dién chan.
noi1, dé stra chua. N
- Tham
my.
Kiém t . ,
J e rz;, - Kiém tra mach hoat dong tot .
cap nguon z A . - Chinh
va do cac o, - Xac.
4 R : .~ | -Dodién ap ngd vao -VOM 2 R
thong so k¥ o, . A - Can than.
thuat - Bo dién ap ngod ra - Day dién

2.2. Lap rap.

Dl

+12V

R1 R2
10K 10K

100K

[IO sSwi

1+ C1
~—r~ 100u/25V

D2 36w
A 4
< o 1N4007 2 :ﬁi
1 :
[ O
n O RS <value>
x >
out 2 Q1
o—2] oy /CL N H1061
555 |1 |2 470
2
2R R 2
R3
- 220

Lap rap mach theo quy trinh:

Budc 1: Chon, kiém tra linh kién.
Budc 2: B6 tri linh kién 1én test board.
Buéc 3: Pau day.

Budc 4: Kiém tra, cap nguon va do cac thong so ky thuat.
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2.3. Van hanh.

- N6i mach lap rap vao ngudn sau d6 bat cong tic cap dién cho mach, do dién ap
ra c6 Upc = +12V.

- Thay dbi C1 trong mot pham vi cho phép va kiém tra dau ra. Néu Ro le chuyén
trang thai 1a mach dat yéu cau.

< Lip rap trén mach in lam sin.
> Diéu kién thyc hién
- Ban v&: So d6 mach ro le thoi gian
- Thiét bi: M4y hién song, thiét bi thuc tap dién tir cong suat, bo nguén DC
- Dung cu: M6 han, d¢éng hd, dao nho, dng hut thiée, kim cat, kim mé nhon, choi
long, panh kep.
-Vt tu:
+ Panel mach in va cac linh kién theo so d6 ctia bai hoc.
+ Thiéc han, nhya thong, gidy rap min.
» Trinh tu thuc hién.
v' Doc va nghién ciru so dd lap rap mach ro le thoi gian

J1 J3
+12V TAI
ur2sv
HOOT & o RE1
IC1 a3 <VALUE >
555
Sl 1 -
A01 Rt LED
1 _C:_Z)_ Hlﬂbl IN2007 1
MASS Y B
[ ] x_a

Hinh 8.2 So db lap rap mach ro le thai gian

v' Cong tac chuan bi
- Kiém tra vat tu: Dam bao mdi hoc sinh c6 mot panel mach in va céc linh kién
theo so d6 cua bai hoc, cac vat tu linh kién dang lam viéc dugc binh
thuong. Thiée han, nhua thong, gidy rap min co dav di.
- Kiém tra dung cu: Cac dung cu lam viéc binh thuong va du cho mdi hoc sinh
mot bo.
- Kiém tra tinh trang thiét bi: Péng ho van nang, nguon cung cap lam viéc binh
thuong.
- Kiém tra vi tri noi lam viéc: Dam bao thuan tién va an toan cho viéc thuc hién
bai hoc.

v' Trinh ty gia cong

TT

Tén cong viéc

Thiét bi -dung
Cu

Hudéng dan thuc hién

Yéu cau ky
thuat
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Chuan bj

- X4c dinh vi
tri cac linh
Kién trén panel
lip rap.

- Kiém tra chat
luong linh
Kién.

- Cat 50 bo,
uén chan linh
kién

- Panel lap rap.
- Pong ho, linh
kién,

- Kim cét, kim
udn, linh kién

- So sanh giira so do
nguyén 1y va panel 1ap
rap dé xac dinh duogc
ding vi tri cac linh
kién.

- B6 tri trén panel.

- Dung ddng hd van
nang xac dinh chat
luong céc linh kién.

- Bo khoang cach cac
16 cam chan linh kién
trén panel sau d6 udn
va cat bét chan cia
linh kién.

- X4c dinh
ding vi tri cac
linh kién.

- C4c linh kién
lam viéc binh
thuong.

- Cit chan linh
Kién du dai,
ubn chan vira
vaoi khoang
cach 16 trén
panel lap rap.

Lap mach - Cac diot, - Lip cac diot vao - Lip dtng so
- Lap lan luot | panel panel theo dung vi tri. | d6.

cac linh kién | lap rap. Chu ¥ chiéu cua diét. | - Cha y chiéu
vao - Mo han, thiéc, | - Dung mé han, han cua cac diot.
panel(board linh kién, panel. | cac diot bam chic vao | - Mdi han
mach in) IC 555 panel. chac,bong.
-Lip IC 555. | C1,2= 14pF Cht y ddm bao mbi | - Khong gay

- Lap C3=1p/25v han chic, bong va hong linh kién
transistor. Diot 4007, khong gay hong diét. | khi han.

- Lap diot transistor=c181 | - Lip dung cuc tinh. | - Lap ding cuc
Dlvao Panel. |5 - Blng chan. tinh.

-Lap dién tré | R= 1k,4.7k,1k | - Puns cuc tinh. - Blang chan.
R1dén R3. - bong dén Sau khi lap linh kién | - Bang cuc
-Lap Cl d&én | 220vac vao panel tién hanh tinh.

C2 - Day néi. han linh kién . - Méi han chac.
- Han chén céc | - Day ndi. - Chu y nhiét dg, thoi | - Chon day 2

linh kién vao
vao
panel(board
mach in)

- Cit chan linh
kién thra.

- Han day vao
xoay chiéu.

- Han day ra

- Mach lap rép,
ddng hd van
nang.

- Bién thé,
mach

lap rap.

gian han, tranh lam
cac linh kién bi hong.
- Chon day 2 mau
phan biét.

- Kiém tra bang mat
thuong va kiém tra
bang dong ho van
nang dc tranh cham,
chap hay nham 13n vi

mau phan biét.
- Pling so do

lap rép.
-U = 220Vac

95




mot chiéu.

- Lap bong dén
220vac

- Kiém tra lai
mach sau lap
rap.

- Cap nguon
cho mach.

- Po.kiém tra
va ghi lai cac
thong s cua

tri linh kién.

- N6i mach lap rap
vao ngudn sau do6 bt
cong tac cap dién cho
mach, do dién ap ra co
Upc = +12V.

- Thay d6i C1 trong
mot pham vi cho phép
va kiém tra dau ra .
Néu Ro le chuyén
trang thai 1a mach dat

mach nhu : yéu cau
dién ap vao,
dién dpra .....
3 | Két thic - Bién thé, dong | - Bé cac dung cu thiét | Dé cac dung cu
hd van nang va | bi & Vi tri an toan thiét bi & vi tri
- Thu don cac dd dung an toan.
dung cu, dung cu stra
chtra dién tur.
» Cac dang sai hong va cach phong ngura
TT | Hién tugng Nguyén nhan Céch phong ngura
1 | Mach chay nhung | - Ro le Hu - Kiém tra, chon ro le trudc
ro le khong dong khi 1dp mach.
- Chu y: V1 tri cac chan cua
ro le trudc khi lap mach
2 | Cipdiénmach |- Mat nguon 12v Cap cho | - Kiém tra nguon DC truéc
khong chay, ro le | mach khi thir mach.
khong chuyén - IC hu - Kiém tra, chon IC trugc
trang thai khi 1dp mach.
> Kiém tra va danh gia
TT | Noi dung danh gia Cap d¢ danh gia
(Xuat sac, gioi, kha, trung binh,
yéu, kém)
1 | Kiém tra chat lwong céc linh kién, vat
tu trude khi lap mach.
2 | Xac dinh vi tri cac linh kién trén panel
3 | Lap va han cac linh kién vao panel
4 | Kiém tra an toan mach lip rap
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5 | Cap ngudn hiéu chinh cho mach lam
Viéc.

CAU HOI ON TAP
Cau 1: Hay v& so d6 nguyén 1y hoat déng ciia mach Relay thoi gian?
Cau 2: Trinh bay chirc nang va nguyén ly hoat dong ciia mach Relay thoi gian?
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BAI 9: LAP RAP,KHAO SAT MACH TANG, GIAM AP

Gidi thiéu: trong bay nay trinh bay dugc chic nang, nguyén 1y hoat dong cua
mach ting, giam 4p va phuong phap kiém tra sira chira .
Muc tiéu: Sau khi hoc xong bai nay nguoi hoc c6 kha nang:

- Trinh bay duoc chirc nang, nguyén 1y hoat dong cia mach tang, giam
ap

- Lap rap, kiém tra va sira chita duoc mach ting, giam 4p dang yéu cau
k¥ thuat.

-Rén luyén dire tinh can than, ti mi, tu duy sang tao va khoa hoc, dam bao
an toan, tiét kiém.
Noi dung:

1. So' 0, chirc ning chan IC AP34063
*So d6 chan IC AP34063

Xung rng co6 bién cao

Cudn cdm ndng dp dang xung
j 120uH
M

L
l____________________;
Swaton - 8l {3
Co-“l.;:t.c( 1 8 Driver ANt - I
Switch - 180 | Mach tao xung vudng |
Emitter 2 7 Sense ! . = o I
=L SO-8 | \ = =3 - |
Timing == E i | — Q2
Capacitor Coliector ] 4 e :
- R a1t
s [3 5] wo=ase - b L
s : I 1 .
Dien tré ! | ' L ¥ <e=x1
dinh dong tai | 1ok Mach dao déng | oo
e = 1 S : Diode nang dong
[ ~ o024 3 I ose !
1
Vin 6! Mirc . I3
12v o_,—:'_' Vee  Tang so ap drec ap mau —{—_L =
b2 1.25v 1L | =1
=53 Ref | &80 .
— Reg : pFE Tu dinh tan
DPién 3p nga ra Pién dp nga vao |
s 1 4
v 1.0uH % ———————————————————— I L
Vo R2
28V/200mA -—TT \ W <
T “ 100 R1 gl:_<—] 10k 56k Step-Up Converter 470uF == "o
Anfinnal Fitar Mach chinh mi¥c dp hbi tiép

Hinh 9.1: So do chan 1C AP 34063

* Tac dung chan IC AP34063:

- Chan sb 1: Xung ra ldy trén chan C cta QI, ¢ chan nay chung ta méc
cudn cam L 120uH dé tao xung ung cd muc bién do cao.

- Chan s6 2: Chéan E cua QI, trong mach nay s& cho ndi masse

- Chéan 3: cho mic tu dung dé xac dinh tan sb cua mach dao dong tao tin
hi¢u dang xung.

- Chan s6 4: cho nbi masse

- Chan 5: dung nhén tin hiéu hoi tiép nghich 14y tir tai qua cau chia volt
tao boi 2 dién tré R2 va bién tré R1. O day bién tré R1 dung dé diéu chinh dinh
muc ap DC 0 nga ra.

- Chan sd 6: cho nbi v6i duong ngudn DC nga vao, mic ngudn nga vao
thap, & day 1a 12V. Tu 470uF c6 chirc ning On ap nga vao
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- Chan 7: cho gin mdt dién trd nho ohm voi dudng ngudn DC nga vao,
khi dong tai chay qua dién trd nay né s& tao ra mirc 4p DC tac dong vao chan sb
7, tin hiéu nay c6 cong dung tat mach dao dong dé bao vé tranh truong hop
mach bi hién tuong qua dong.

- Chén s6 8 : 1a chan C cta Q2 cho ndi v6i duong ngudn duong qua dién
tré 180 ohm dé 1am giam cong suat dét nong Q2

2. Phin tich tich so' @0 nguyén Iy mach tiing, giam ap dung IC AP 34063

2.1.So d6 mach

R1//R2
dién tr& dinh dong

R1 R3
0.39 dién tr& giam céng suit trén Q2 L1
—m ~ cudn cam tao xung rng bién cao
|
- R2 é% R3 100uH D1
tu loc ngudn nga vao /\?\j’\:-:’ 150 5 D1diode nan dong L2
| - 1 1N5819 100uH Vout
C1

1000uF *_

R4 va RV mach hoi tiép

RV

G3 ——
& 102 |I

+
-
m
0

L2vac3
mach 8n dp & ngara

- »°
tu dinh tan 10K c2 N
\ \ 330uF
RV dung chinh mirc dp ra RS va Led mach chi thi

Hinh 14.2a: so d6 nguyén 1y mach ting, giam 4p dung IC AP 34063

2.2.Nguyén ly lam viéc ciia mach:

Hai dy ngd véo ta cho ndi vao dudng ngudén DC Volt thap, mic nguon
c6 thé bién ddi tir 3V dén 8V. Luc ndy murc ap nga ra sé& tuy theo nut chinh RV,

Vi du: ta can c6 mtrc 4p 12V & nga ra thi ta chinh RV dé ¢6 12V ¢ nga ra.
Lc ndy mutrc ap nga ra s& ludn 6n dinh du cho diéu kién tai co thay ddi hay du
cho murc ap DC & nga vao c6 bién d6i. Do 1a dic tinh rat hay cua loai mach nay.

Trong mach, C1 13 tu on ap cho nga vao. Pién trd R1 mic song song R2
dung dinh mirc dong cho nga ra, n6 con co6 tdc dung bao v€ IC tranh hién tuong
bi qua dong. Pién tr& R3 dung lam giam cong suat d6t nong transistor Q2 trong
IC. Tu C3 dung dé dinh tan s6 cua mach dao dong. Cudn cam L1 dung tao xung
mg pha duong bién cao, chung ta biét chan 1 cling chinh 1a chan C ctia Q1, khi
transistor dan dién, mtc volt trén chan 1 Xuéng thép, luc nay cudn cam L1 duoc
cap dong, n6 s& & thoi ky trir nang va khi tin hiéu xung 1am tit Q1, thi cudén cam
L1 s& hoan tra dién ning, Tr L1 s& phét ra xung c6 bién do duong rat cao, chung
ta dung diode D1 nan xung nay cho nap dién cat vao tu C2, Cudn cam L2 va tu
C3 dung lam tang d6 On &p trén nga ra, 1am giam hé s6 don séng. Muc volt &
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nga ra mot phan duoc ldy trén cau chia volt voi R4 va RV, cho tra vé trén chan
s6 5, no tac dong vao mach so ap, so voi muc ap chuan 1a 1.25V dung dé on
dinh mirc &p nga ra. Pién tré6 RS5 va Led dung lam mach chi thi. Trong mach,
chan sd 6 cho ndi vao ngudn duong, chan sbé 4 cho ndi masse. Chan 7 cho ndi
vao ngudn duong 14 14y dién cap cho mach dao dong, chan 2 1a chan E cua QI
cling phai cho ndi masse dé lay dong.

Nhan xét: Mach nguon nay hoat dong rat on dinh, n6 rat tién dung vi c¢6 hiéu
suat rat cao, trén 80% va cho muc &p nga ra rat 6n dinh

3. Lap rap, khao sat mach ting, giam ap dung IC AP 34063

3.1. Diéu kién thuc hién
- Ban vé: So @6 mach tang, giam ap dung IC AP 34063
- Thiét bi: May hién séng,thiét bi thuc tap dién tir cong suit, bo nguén DC
-Dung cu: Mo hén,dé)ng ho, dao nhé, 6ng ht thiée, kim cit, kim mé nhon, chdi
16ng, panh kep.
-Vat tu:

+ Panel mach in va céac linh kién theo so d6 ctia bai hoc.

+ Thiéc han, nhua thong, gidy rap min.

3.2. Trinh tu thuc hién.
3.2.1.Poc ban vé (so d6 nguyén 1y)

J1

VCC + HN) "0 R J3
%i;r —g’.}— VCC+

Jz 3 ("}

MASS ( 1004 H

100MH

J4
MASS

(=]
c
e
CEnl b
u
L=
R
oL
o) |

NSZ/

Hinh 14.2b: so dd lap rap mach ting, giam ap dung IC AP 34063

3.2.2. Cong tac chuan bi

- Kiém tra vdt tur: Dam bao mdi hoc sinh c6 mot panel mach in va cac linh
kién theo so dd cuia bai hoc,cac vat tu linh kién dang lam viéc duoc binh
thuong. Thiéc han, nhya thong, gidy rap min c6 dav du.

- Kiém tra dung cu: Cac dung cu lam viéc binh thuong va dua cho mdi hoc
sinh mot bo.

-Kiém tra tinh trang thiét bi: Péng hd van ning, ngudn cung cap lam viéc
binh thuong.
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-Kiém tra vi tri noi lam viéc: Pam bao thuan tién va an toan cho viéc thuc

hién bai hoc.
3.2.3.Trinh tu lap rap mach ting ap

TT | Tén cong viéc Thiét bi - | Huéng din thuc hién |  Yéu cau ky
dung cu thuat
1 | Chuén bi - Panel lip|- So sanh giita so d6|- Xac dinh
- Xac dinh wvi | rap. nguyén 1y va panel lap | ding vi tri cac
tri cac linh kién | - Ddéng ho, | rap dé xac dinh dugc | linh kién.
trén panel lép linh kién, ding vi tri cdc linh | - C4c linh ki¢n
rap. - Kim cat, | kién. lam viéc binh

- Kiém tra chat
luong linh kién.
- Cit so bd, ubn
chan linh kién

kim u6n, linh
kién

- B4 tri trén panel.

- Dung dong hd van
ning xac dinh chét
lugng cac linh kién.

- Po khoang cach cac
16 cam chan linh kién
trén panel sau d6 uén
va ciat bot chan cua
linh kién

thuong.
- Cit chan linh
kien du dai,

uon chan vira

Vo1 khoang
cach 16 trén
panel lip rap.

Lflp mach

- Lip lan luot
cac linh kién
vao panel(board
mach in)

-Lap 1C34063.
-Lap transistor

- Lap diot
D1dén D, vao
Panel.

- Lap dién tro
R1dén R3.

- Lip bién tro
P1

- Lap Cl dén
C3

- Lap cudn day
L1, L2

- Han chan cac
linh kién vao

- Cac
panel
lap rap.
- M6 han,
thiéc,  linh
kién, panel.
IC34063
C1= 1000 w/25v
C2= 12 pF
C3=330w25v
Diot Zener ,
led do R=
1k,R=47Q

- Day nbi.

diot,

- Day nbi.
- Mach
rap, dong ho
van nang.

lap

- Bién thé,

mach

- Lap cac didt vao
panel theo ding vi tri.
Chu ¥ chiéu cua diot.

- Dung moé han, han
cac diot bam chic vao
panel.

Cht y dam bao mdi
han chic, bong va
khong gay hong diot.

- Lip dtng cuc tinh.

- Bing chan.

- Puns cuc tinh.

Sau khi ldp linh kién
vao panel tién hanh
han linh ki¢n .

- Chu ¥ nhiét 4o, thoi
gian han, tranh Iam
cac linh kién b1 hong.

- Chon day 2 mau
phan biét.

- Lap ding so
do.

- Cht ¥ chiéu
cua

cac diot.
- Méi
chic,
boéng.

- Khong gay

han

hong

linh kién khi
han.

- Lap dang cuc
tinh.

- Dung chan.

- DPing cuc
tinh.

chac.
- Chon day 2

61




Vao panel | lap rap. - Kiém tra bang mat | mau
(board mach in) | - Pong hd van | thuong va kiém tra | phan biét.
- Cit chan linh | ning bang doéng hd van|- Pung so do
kién thtra. nang dc tranh cham, | lap rap.
- Han day vao chap hay nham 1an vi | -U = +12V
xoay chiéu. trf linh kién.
- Han day ra - Néi mach lap rap vao
mot chiéu. ngudn sau d6 bat cong
- Kiém tra lai tac cép dién cho mach,
mach sau lép do dién ap ra c6 Upc =
rap. +12V.
- Lip Motor - Thay dbi P1 trong
DC12v mot pham vi cho phép
- Cép ngudn va kiém tra dién ap ra
cho mach. . Néu thay ddi theo
- Po,kiém tra P1la mach dat yéu cau.
va ghi lai cac
thong s6 cua
mach nhu : dién
ap vao, dién ap
ra.....
3 Két thic - Bién thé,|- DPé cac dung cu thiét | Pé cac dung cu

- Thu don dung
Cu,

déng hd van
nang va cac
d6 dung dung
cu sua chtra
dién tu.

b1 & vi tri an toan

thiét b1 & v1 tri
an toan.

3.3. Cac dang sai hong va cach phong ngtra

TT Hién tuwgng Nguyén nhan Cach phong ngua
1 Mach chay dién | - Bién tré P1 hu - Kiém tra , chon P1 trudc
ap ra qua nho khi 1ap mach.
- Chu y:Vi tri céc chan
ctia IC trude khi lap mach
2 Mach ko chay - Mat nguén Céip cho |- Kiém tra nguon Dc

mach
- Pin nang lugng hu

trudce khi thir mach.
- Kiém tra Pin nang luong

3.4.Kiém tra va danh gia

TT

Noi dung danh gia

Cap d6 danh gia

(Xudt sdc, gioi, khd, trung binh,
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yéu, kém)

1 Kiém tra chét lugng céac linh kién,
vat tu trude khi 1ap mach.

2 Xac dinh vi tri cac linh kién trén
panel

3 Lap va han cac linh kién vao panel

D

Kiém tra an toan mach lap rap

5 Cép nguén hiéu chinh cho mach lam
viéc.

CAU HOI VA BAI TAP
Cau 1: Trinh bay tac dung cac chan IC AP 34063
Cau 2: Trinh bay tac dung cac linh kién trén mach tang, gidm ap dung IC AP
34063
Cau 3: Trinh bay nguyén 1y hoat dong cia mach tang, gidm 4ap dung IC AP
34063; cac nhan xét quan trong rut ra to phan tich nguyén 1y hoat dong cua
tang, giam ap dung IC AP 340631a gi ?
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BAI 10: LAP RAP, KHAO SAT MACH INVENTER

Gidi thiéu: trong bay nay trinh bay dugc chirc nang, nguyén 1y hoat dong cua
mach inventer va phuong phap kiém tra stra chira .
Muc tiéu: Sau khi hoc xong bai nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc chitc nang, nguyén 1y hoat dong cua mach inventer

- Lép rap, kiém tra va sta chita duoc mach inventer dung yéu ciu ky
thuat

- Rén luyén dirc tinh can than, ti mi, tv duy sang tao va khoa hoc, dam
bao an toan, tiét kiém.
Noi dung:
1. Phén tich tich so' d6 nguyén ly
1.1. So @6 mach
* So d0 chéan ic TL494/KA7500

PIN CONNECTIONS

Noni ~ Noni
oniny oniny
InpuIE & ﬂ E]Input
Inv Inv
Inpullz Elnput

Compen/PWN 50V
Ccﬁp Input E REF E Vef

=01V
Deadime Outpt
Contol “*”‘FD 13 Contol
er[sH 2] Ve
Rr[6H

Ground | 7

Cf E%E} Ef

(Top View)

Bk Faachat P Bk )
I Corpady o ! Ot

Hinh 10.1 So dd chan ic TL494/KA7500

* So d6 mach inverter dung IC TL494
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Wiy = 8.0V 1020V
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129 Vo =28V
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01 001 - sv
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OC Vaes DT Cr Ry Gna E' E2
1N4934
13 141 4| s| 8| 7| 9| 10
AAA- ‘{ 4 240§
0

4.7 1
L § 10k o’f&

Hinh 10.2.So d6 mach inverter dung IC TL494
1.2. Chirc nang linh kién trong mach
* Chuc nang cua cdac chan:
Chdn 1: Chan 1 cua TL494 1a chan bao 16i error +,- duoc so sanh truc
tiép voi dién 4p ra thong qua mot dién tro R. Khi chan 1 cang duong thi bién do

15k

ra cang giam.

Chdn 2: Hoi tiép v&i ngd ra caa mach khuyéch dai ¢ chan 3 thong qua
dién tré va mach bu thong RC, thuong thi R = 47k va C = 100nF dong thoi
tham chiéu vé6i dién ap chuin Vrer & chan 14 thong qua mot dién tré hodc cau
phan ap;

Chdn 3: Ngb ra ctia mach “Khuyéch Pai Sai S6” cua IC TL494, dugc
dua nguoc Vé chan 2 théng qua mach héi tiép va mach bu thong RC dé hiéu
chinh hé sé “Khuyéch dai Sai s6”: Néu Ry cang 16n thi hé s6 khuyéch dai sai sb
cang 16n thi mach nguon dé bi bat on (b tw kich gdy nén cdc tac dung phu).

Néu Ry cang bé thi hé sé khuyéch dai sai s6 cang bé thi do on dinh ngudn
cling bi suy giam (sai s¢ dién dp ra sé rat lén);

Cac mach thuong bo trong chan 3 khong dung 1a cac mach d6 khong can dén
diéu d6 rong xung. Luc nay xung ra 1a xung vudng cuc dai va ¢ bién do 16n
nhét

Chdn 4: Puoc goi 12 “Dead Time Control” tic 1a khong ché thoi gian
chét. Néu chan 4 dugc dat dién ap diéu khién duéi 1V thi IC duoc phép tao dao
dong va tao duoc ngudn ra cho tai. Néu chan 4 bi dat dién ap diéu khién tir 2 dén
4 V thi IC bi khoa dao dong va Hé thong Nguon sé khong co dién ap ra;

Chdn 5 (C+): Tao dao dong phdi hop vé6i chan 6 (Ry) dugc phdi ghép véi
tu Ct Xubéng 4m nguon

Chdn 6 (R+): Phdi hop voi chan 5 (Ry) dé tao dao dong thong qua mot dién
tré Ry dé tao ra tan s6 dao dong trong khoang
Tan sb duoc xac dinh boi cong thuc F=1.1/(Rt*Ct)
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Chdn 7: Chan 7 1a Am ngudn cua IC TL494;

Chdn 8: La cuc Collector C; ¢é ho caa Transistor xuat dao dong Q; bén
trong cua IC TL494;

Chdn 9: La cyc Emmitor E; d¢é ho caa Transistor xuat dao dong Q; bén
trong cua IC TL494,

Chdn 10: La cyc Emmitor E, dé hé cua Transistor xuat dao dong Q, bén
trong cua IC TL494;

Chdn 11: La cuc Collector C, dé ho cua Transistor xuat dao déng Q, bén
trong cua IC TL494,

Chdn 12: Nguon cung cap cho IC TL494 trong khoang +12 dén +40V;

Chdn 13: Diéu khién Ngb ra, 1a chan diéu khién dau ra, néu = 5v (Vref)
thi d4u ra 1a 2 pha (2 transistor ¢ao pha) Néu =0 thi dau ra 1a 1 pha (2 transistor
ddng pha, c6 thé két ndi song song dé nang dong dau ra)

Chan 14: Tao dién ap chuin Vger dé tham chiéu voi cac dién ap so sanh
duoc phan hdi vé;

Chdn 15: Thong thudng dugc phdi hop véi chan 16 dé so sanh qua tai ddi
voi dong dién tai. Trong mot sé trudng hop chan nay chi ndi 1én Veer dé hoat
dong trong trang thai mic dinh (khéng so sanh véi bat ky dién dp nao);

Chdn 16: Phoi hop véi chan 15 dé tao thanh mach So sanh Qua tai...

1.3. Nguyén ly hoat dgng caa mach

Nho viée c6 thé tao dugc dao dong 2 P, co thé thiét ké va ché tao duoc
mot Hé thong Nguon Switching ddi xtung thong qua mach Cong suét kiéu day —
kéo boi 2 Transistor Cong suat phdi hop & mach ngoai 1a TIP32 va Bién ap
Xung d6i xung T, nhu hinh dudi day.

Theo trng dung cua mach noi trén,cuc E;cua Transistor Q; va E, caa
Transistor Q, dugc néi ‘mass’ truc tiép voi &m ngudn cung cap va cuc C, cua
Q.va C,cua Q,truc tiép xuat Tin hiéu dao dong cho 2 Transistor TIP32
Khuyéch dai Cong suat day — kéo & mach ngoai.

Cac tham s6 Ky thuat cia mach néi trén c6 thé duoc tham khao nhu &
bang dudi day:

Céac Cudn cua Bién ap Xung T, dugc cudn véi s6 vong twong tng dudi
day:Cuodn Thir cdp: 120 vong x 2 ¢& diy 0,16mm . L3i Bién ap Xung duoc chon
tiy theo Cong Suat tai can cung cap.

Trén thuc té, véi thiét ké néi trén thi Cong suat t6i da ma mach nguén co thé
cung cap duoc khong thé vuot qua 30W vi vay Tiét dién Loi Bién ap Xung sé
duoc chon trong khoang 6 dén 12mm?.

Chii y: Viéc chon kich thudc cua Bién ap Xung chi ¢6 tac dung thay doi Cong
suat nguon cung cap cho tai theo yéu cau ma khong 1am thay doi cac thong b
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cua cac Cuon day cua Bién ap nghia 1a v6i Kich thudc caa Bién ap Xung bat ky
thi s6 vong ddy ctia cac Cudn So cap va Thi cap van dugc cudn
VGi gia tri tiéu chuan di duoc xac dinh noi trén ma khong can phai thay doi lai
tri so.
Co6 thé thay Transistor TIP32 bang Transistor phd bién hon trén Thi truong hién
nay 13 2SAB71 (con goi la A6T1).
Ngoai ra, dé dam bao sy an toan cho cac Transistor Q; va Q, bén trong cua IC
va cho cac Transistor Cong suat day — kéo (TIP32) & mach ngoai thi giita cac
cuc Cy (chdn sé 8 cua IC) va C, (chdn s6 11 cua IC) ghép lan luot véi cuc B cua
2 Transistor Cong suat & mach ngoai (TIP32)can phai c6 thém 2 dién tré tuong
ng co cung gia tri 1a 150 + 220Q dé chéng doan mach cho cac Transistor noi
trén (xem thém mach duoi day).
Cudn chin L1 cua mach loc ngudn dau ra ciing dugc cudn 42 vong trén 16i
xuyén tuong tu nhu ddi vai cac Nguon dong Ndi tiép.
2. Lip rap, khao sat mach inventer
2.1. Té chikc thuc hién

Ly thuyét day tap chung

Thyc hanh theo nhom (2 sinh vién/nhom)

2.2 Lap bang vit tu thiét bi

TT | Thiét bi - Vat tw Théng s6 k§ thuit | SO lwong
1 May hién song 20MHz, hai tia Imay/nhém
2 Pong ho van ning V-A-OM 1cai/nhom
3 Bo mach thi nghiém Bo 2112 Imach/nhém
4 Bo mach thi nghi¢m Bo 2113 Imach/nhom
‘. Da X
5 | Daynéi dy don 0.05mm X | ) nhom
25c¢m nhiéu mau
bién 4p vao
A a 220ACV/2A
6 Nguodn dién L 1bo/nhém
Dién ap ra
0 -:- 30DCV
2.3 Quy trinh thuc hién
Céc bud D thiét ‘
TT fl © bu.(fc Phuong phép thao tac .unAg e e Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu B6 dung cu Str dung dé do cac
1 Chudn bi Kiém tra may phat Me:ly p}.l’\a',t Xl’ll’lg dan.g XU n’g, |
Xung May hién song | Khi do xac dinh
Kiém tra may hién Bo mach duoc chu ky, dang
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xung, tan so...

song
Bo mach thi nghiém
Két noi Day két ndi Pung so do
2 mach dién | Dung day dan két néi | Bo mach nguyén ly
3| Cdp ngudn Noi day d6 v6i duong | Bo ngudn 12vDC
Day den v61 am Bo mach Dung cuc tinh
4 Po kiém tra K‘ét néi‘ mach voi Pong ho van Pung di¢n ap
dong ho van nang nang
V& so d6 nguyén
ly
Bfio L But, gidy V§ SO df) lap ré[A)
5 caothyc Viét trén giay Trinh bay nguyén
hanh 1y hoat dong
Ghi cac thong sb
do duoc

2.4. Kiém tra, danh gia (Thang di¢m 10)

TT

Tiéu chi

Noi dung

Thang diém

1

Kién thuic

V& duoc so do, trinh bay nguyén 1y
lam viéc, dic diém cua dao dong dung
thach anh

Trinh bay dugc nguyén 1y lam viéc
cua mach dao dong thach anh dung
tranzito.

Trinh bay dugc nguyén 1y lam viéc
cua mach dao dong thach anh dung vi
mach thuat toan

Ky nang

Lip duogc mach dién dung yéu cau ki
thuat
Po duoc cac thong sb can thiét

Thai do

An toan lao dong
V¢ sinh cong nghiép

CAU HOI VA BAI TAP

Cau 1: Trinh bay tac dung cac chan IC TL494?
Cau 2: Trinh bay nguyén ly hoat ddng ctia mach inveter ?
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BAI 11: LAP RAP KHAO SAT MACH BAO CHAY

Gidi thiéu: trong bay nay trinh bay dugc chic nang, nguyén 1y hoat dong cua
béo chay va phuong phap kiém tra sta chira .
Muc tiéu: Sau khi hoc xong bai nay nguoi hoc c6 kha nang:

- Trinh bay dugc churc nang, nguyén 1y hoat dong cuia mach bao chay

- Lap rap, kiém tra va stra chita duoc mach bdo chdy ding yéu cau Ky
thuat

- Rén luyén duc tinh can than, ti mi, tu duy sang tao va khoa hoc, dam bao
an toan, tiét kiém.,
Noi dung:
1. Phan tich tich so @6 nguyén ly
1.1. So @6 mach

- -2 O
6V
R1 o
4700
i THERMISTOR s1
80, 1W
Y. SPEAKER
LED1
R7
4700
) )
1N4CO1 T3
SL1008
+
Rﬂ T
4700
GND
4 c

1.2. Chire nang linh ki€n trong mach
1.3. Nguyén ly hoat dong caa mach

Nguyén i 1am viéc cua mach ¢ ddy 1a nhiét dién tré cung cip dién tro
thép 0 nhiét do cao va dién tréd cao ¢ nhiét do thép. IC1 (NES555) 1a bo tao dao
dong chay tu do & tan sb 4m thanh. Céc transistor T1 va T2 diéu khién IC1. Pau
ra (chan 3) cta IC1 mic véi cuc B cua T3 (SL100), diéu khién loa phat ra 4m
thanh bao dong. Tan sb ctia NE555 phu thudc vao cac gia tri cua dién tré R5 va
R6 va dién dung C2. Khi nhiét dién tré nong, dién tré thip mang dién ap duong
té1 cuc B cua T1 thong qua diode D1 va dién tr¢g R2. Tu C1 sac 1én dén dién ap
cung cap duong va ting thoi gian bao dong ON. Gia tri cua C1 cang 16n, d6 léch
duong tai cuc B ciia T1 (BC548) cang 16n. Khi cuc C ctua T1 méc nbi tiép véi
cuc B cua T2, T2 sé& truyén dién 4p duong dén chan 4 (dit lai) cua IC1 (NE555).
bién tréd R4 duogc chon vi vay NE555 khong hoat dong trong truong hop khong
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c¢6 dién ap duong. Diode D1 dimg xa tu dién C1 khi dién tré cao ddng thoi tat

T1.

2. Lap rap, khao sat mach bao chay

2.1. Té chirc thuc hién
Ly thuyét day tap chung
Thyc hanh theo nhom (2 sinh vién/nhém)

2.2 Lap bang vit tu thiét bi

TT | Thiét bi - Vat tw Thong so ky thuit | S6 lwong
1 May hién song 20MHz, hai tia Imay/nhém
2 Pong ho van ning V-A-OM 1c4i/nhém
3 Bo mach thi nghiém Bo 2112 Imach/nhém
4 Bo mach thi nghi¢m Bo 2113 Imach/nhém
5 | Daynéi Day don 0.05mm X 1 5 nhém
25cm nhiéu mau
bién 4p vao
6 Nguédn dién 22.9A,CV/2A 1bd/nhom
Dién ap ra
0 -:-30DCV

2.3 Quy trinh thye hién

TT Cfl © le{(fc Phuong phap thao tac D.unAg cu thiet Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu Str dung dé do cac
Kiém tra may phat B6 dung cu dang xung,
.. xung May phat xung | Khi do xac dinh
1 Chuan bi 2 R e, .
Kiém tra may hién May hién song | duoc chu ky, dang
song Bo mach xung, tan so. ..
Bo mach thi nghiém
Két noi Day két ndi Pung so do
2 mach dién | Ding day dan két néi | Bo mach nguyén ly
3| Cdp ngudn Néi day d6 v6i duong | Bo ngudn 12vDC
Day den vdi1 am Bo mach Dung cuc tinh
4 Do kiem tra Két nfr)i‘ mach voi Pong ho van Dung di¢n ap
dong ho van ndng nang
Bao Viét trén gidy Bt, gidy V& so d6 nguyén
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3) cdothuc ly
hanh V& so d6 lap rap
Trinh bay nguyén
1y hoat dong
Ghi cac thong sb
do duoc
2.4. Kiém tra, danh gia (Thang dié¢m 10)
TT | Ti€u chi N1 dung Thang diém
1 | Kién thuc V& duoc so do, trinh bay nguyén ly
lam viéc, dic diém cua dao dong dung
thach anh
Trinh bay dugc nguyén ly lam viéc
cua mach dao dong thach anh dung 4
tranzito.
Trinh bay dugc nguyén ly lam viéc
ctia mach dao dong thach anh dung vi
mach thuat toan
2 | Kynang Lip dugc mach dién dung yéu cau ky
thuat 4
Po duoc cac thong sb can thiét
3 | Théi do An toan lao dong
A R A 2
V¢ sinh cong nghiép
CAU HOI VA BAI TAP

Cau 2: Trinh bay nguyén ly hoat dong ciia mach bdo chay ?
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