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Gldl THleu VEAMOIN Hot: 

V tr , nghia, vai troomoti hot 

0o I- dng di$n la mang kien there va ky nang khong the thieu doi vdi bat ky ng- di th<;:J di$n 

nao, d$c bi$t doi vdi nhCrng ng- di pht,J trach phan di$n trong cac xf nghi$p, nha may, th- dng d- c;:ic 

g9i la di$n cong nghi$p. 

NhCrng van de ve do I- dng ky thu?t c6 lien quan tn!c tiep t6i chat I- c;:ing, d9 tin C?Y va tuoi th9 

cua thiet b! va h$ thong di$n khi lam vi$c. Vl V?Y, doi hoi ng- di thc;:f lanh nghe phai tinh thong cac 

ca scJ do I- dng ky thu?t, phai hieu r6 ve cac dan V! do, cac mau chuan ban dau cua dan V! do va to 

cherc kiem tra cac dt,Jng Cl,! do; hieu r6 nguon goc va nguyen nhan cua cac sai so trong qua tr1nh do 

va ph- ong phap xac d!nh chung. 

Khi bien soc;m giao trlnh nay, ng- di bien soc;in da xem xet, can nhac den d$c diem rieng bi$t 

cua nghe di$n va thdi gian dao t,;io. Mon h9c do I- dng di$n khong nhCrng d- gc d,;iy cho h9c vien 

each SU' dt,Jng tat ca cac dt,Jng Cl,! do di$n da mieu ta ma con t,;io cho h9c vien nang 11/c V?n dt,Jng 

cac ket qua do vao vi$c phan tfch, xac d!nh cac sai loi cua cac thiet b! va h$ thong di$n. 

Mon h9c 0o I- dng di$n can SU' dt,Jng cac kien there cua mon h9c KT thu?t di$n va d- c;:ic h9c 

tr- de cac mo dun chuyen mon, nh- mo dun May di$n, Cung cap di$n ... 

Mut tiei.J moti hot: 

H9c xong mon h9c nay, h9c vien c6 nang llfc do cac thong so va cac d,;ii I- gng ca ban cua 

m,;ich di$n bang cac lo,;if dt,Jng Cl,! va may do di$n thong dt,Jng; kiem tra, phat hi$n h- hong cua cac 

thiet b! va h$ thong di$n. 

Mut tiei.J thot hieih moti hot: 

H9c xong man h9c nay, h9c vian c6 nong lf/c: 

• Phan tfch d- c;:ic cau tc;io, phc;im vi erng dt,Jng cua cac lo,;ii ca cau do: di$n tcr, tCt di$n, di$n 

d9ng va ca cau do cam erng. 

• Llfa ch9n cac lo,;ii may va thiet b! do thfch hc;:fp cho tcrng tr- dng hgp do Cl,! the. 

• SU' d1,mg d- c;:ic cac lo9i may va thiet b! do de do cac thong so va dc;ii I- gng di$n: R, L, C, U, 

I, cong suat va di$n nang bang ph- ang phap do trt1c tiep ho$c gian tiep. H,;in che sai so cua phep 

do trong ph,;im vi± 5%. 
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YEU CAU VE DANH GIA HO.AN TIIANH MON HOC 

KIEN THOlC 

- Nam vu'ng khai ni$m do I- ong di$n. 
- Phan bi$t va chT ra d- <;Jc cau t9o va ph9m vi etng d1,mg cua tung lo9i co cau do. 
- Nam vu'ng ph- ong phap do cac thong so va d9i 1- <;Jng di$n co ban .. 
- Nam vu'ng ph- ong phap sLI' dt,mg va bao quan dyng cy do. 

KYONAiNG 

- Do thanh th9o cac thong so va d9i I- <;5ng di$n co ban bang cac thiet bl do thong 
dyng. 

- Lap di[lt, bao quan dt,mg cy do dung ky thw)t. 

THAO NOA 

- C§ln thifm, chfnh xac trong vi$c sU' dyng cac thiet bl do thong dyng de do cac thong 
so va d9i 1- <;Jng di$n co ban. 

- Khach quan, chu§n xac khi do cac thong so di$n vcri myc dfch kiem tra, danh gia 
chat I- <;5ng thiet b! hoi[lc h$ thong di$n. 

• BAI KIEM TRA TR O JC KHI HQC: Danh gia so b9 ve kien th etc sU' dyng dyng 
cy do di$n cua h9c vien (bai nay khong lay diem) 

• BAI KIEM TRA 1: Thai 1- <;5ng 30 phut: kiem tra trac nghi$m, danh gia mete d(> 
tiep thu cua h9c vien ve cac khai ni$m, ph- ong phap do, sai so, cac ph- ong phap h9n che 
sai so va cac lo9i co cau do. 

• BAI KIEM TRA 2: Thai I� <;Jng 45 phut: kiem tra trac nghi$m, danh gia mete d(> 
tiep thu cua h9c vien ve ph- ong phap do cac d9i I- <;5ng di$n co ban va each sU' dyng cac 
lo?i may do di$n. 

• BAI KIEM TRA 3: (thlfc hanh, thai gian kiem tra la 30 phut): kiem tra th- ong 
xuyen trong cac buoi thlfc hanh: danh gia ky nang cua h9c vien ve: 

. Cac ph- ong phap de h9n che sai so. Thlfc hanh cac ph- ong phap do. 

Gach sU' dyng cac lo9i co cau do. Xac dlnh chetc nang cua tu'ng lo9i. 

• BAI KIEM TRA 4: (thlfc hanh, thai gian kiem tra la 60 phut): kiem tra th� ong 
xuyen trong cac buoi thlfc hanh, danh gia ky nang cua h9c vien ve: 

SU' dyng cac may do/thiet b! do de do cac d9i I- <;5ng di$n tren bang thlfc hanh. 
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Su' d1,mg cac may do/thiet bi do de kiem tra cac thong so cua cac thiet bi di$n c1,1 
the c6 t9-i x- &ng. 

Ket qua cua phep do c6 sai so phai nho hon 5%. 

• BAI KIEM TRA 5: kiem tra ket thuc m6n h9c: 90 phut, gom 2 phan: 

Ly thuyet: danh gia kien thuc t6ng hqp cua toan m6n h9c veli nhu'ng m1,1c tieu 
tr9ng tam cua tu'ng bai. 

Thlfc hanh: ngoai h1nh thuc t- ong tlj nh- kiem tra th- ong xuyen, giao vien c6 
the cho h9c vien lap rap cac co cau do I- ong cho nhu'ng m9-ch may san xuat c1,1 the, de ren 
luyE%n tfnh tlj tin, quyet doan cho h9c vien. 
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1.1. Khai ni�m veano loong nieih: 

Bai 1 
' ? K 

BAI MO DAU 

Trong thlfc te cu9c song qua tr1nh can do dong dem dien ra lien h,.tc vcri m9i doi 
t- <Jng, vi$c can do dong dem nay vo cung can thiet va quan tr9ng. Vcri m9t doi t- <;1ng ct,.t 
the nao d6 qua tr1nh nay dien ra theo tung d�c tr- ng cua chung l0c;ii d6, va vcri m9t don v! 
da d- <JC d!nh tr- crc. 

Trong ITnh vlfc ky thu$t do I- e5ng khong ch1 thong bao tr! so cua d?i I- (Jng can do ma 
con lam nhi$m Vl_-1 kiem tra, dieu khien va XU' ly thong tin. 

Doi vcri nganh di$n vi$c do I- e1ng cac thong so cua m?ch di$n la vo cung quan tr9ng. 
N6 can thiet cho qua tr1nh thiet ke lap d�t, kiem tra v$n hanh cCing nh- do fim h- hong 
trong m?ch di$n. 

1.1.1. Khai ni�m veano loong : 
Do I- ang la qua tr1nh so sanh d?i I- (Jng ch- a biet (d?i I- <;1ng do) vcri d?i I- (Jng da biet 

cung lo?i d- <JC chc;m lam mau (mau nay d- <Jc g9i la don vj). 
Nh- v$y conmg vi$c do I- e1ng la noi thiet b! do vao h$ thong d- (Jc khao sat va quan 

sat ket qua do d- (Jc cac d?i I- (Jng can thiet tren thiet b! do ho�c d1,mg ct,.t do. 
+ So ao: la ket qua cua qua tr1nh do, ket qua nay d- (Jc the hi$n bang m(>t con so ct,.t 

+ Dt;1ng ct;1 no vaHmail no: : 
- Dt;1ng ct;1 no: 

Cac dt,.tng Cl,.! thl/C hi$n vi$c do d- (JC g9i la dt,.tng Cl,.! do nh-: d1,mg Cl,.! do dong di$n 
(Ampemet), dt,.tng ct,.t do di$n ap (Vonmet) dt,.tng ct,.t do cong suat (Oatmet) v.v ... 

- M�u no: la dt,.tng ct,.t dung de khoi pht,.tc m(>t d?i I- (Jng v$t ly nhat d!nh c6 tr! so 
cho tr- crc, mau do d- (Jc chia lam 2 lo?i sau: 

- Lo?i lam mau: dung de kiem tra cac mau do va dt,.tng ct,.t do khac, lo?i nay d- <JC che 
t?O va sLJ' dt,.tng theo tieu chu§n ky thu$t, dam bao lam vi$c chf nh xac cao. 

- Lo?i cong tac: d- (JC SU' dt,.tng do I- e5ng trong thlfc te, lo?i nay gom 2 nh6m sau: 
• Mau do va dt,.tng ct,.t do thf nghi$m. 
• Mau do va dt,.tng ct,.t do dung trong san xuat. 

1.1.2. Khai ni�rr veano loong nieih 
Do 1- ang di$n la qua tr1nh do I- ang cac d?i I- <;1ng di$n cua m?ch di$n. Cac d?i I- (Jng 

di$n d- 9c chia ra lam hai lo?i: 
- D?i I- <;1ng di$n tac d9ng (active). 
- D?i I- (Jng di$n tht,.t d(>ng (passive). 
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+ Na'ii lb6'ing nieih tat noihg: cac d<?i 1- qng nh- di$n ap, dong di$n, c6ng suat, di$n 
nang ... la nhiJng d<?i I- qng mang nang I- c;mg di$n. Khi do cac d<?i l- qng nay, ban than nang 
1- qng nay se cung cap cho m'?ch do. Trang tr- ong hqp nang I- c;mg qua l(m th1 d- qc giam 
bdt cho phu hqp vdi m<?ch do, vf d1,,1 nh- phan ap, phan dong. 

Neu trang tr- ong hqp qua nho th1 se d- qc khuyech d<?i du ldn cho m<?ch do c6 th§ 
ho'?t d(>11g d- qc. 

+ Naii lb6'ing nieih thui noihg: cac d<?i 1- qng nh- di$n tro, di$n cam, di$n dung, ho 
cam v.v ... cac d?i I- qng nay kh6ng mang nang I- qng cho nen phai cung cap di$n ap hoif!c 
dong di$n cho cac d?i I- qng nay khi d- a vao m?ch do. 

Trang tr- CJng hqp cac d?i I- qng nay dang la cac phan tU' trang m?ch di$n dang 
ho?t d(>11g th1 phai quan tam den each thCl'c do theo yeu cau. Vf d1,,1 each thCl'c do "n6ng" 
nghTa la do cac phan tu' nay trang khi m?ch dang ho?t d(>11g hoiflc each thCl'c do "ngu9i" khi 
cac phan tlf nay dang ngung ho'?t d9ng va c6 th§ d- qc lay ra khoi m?ch dang ho?t d9ng. 
0 moi each thCl'c do se c6 ph- ang phap do rieng. 

1.2. Cat phbong phaip no: 

Trang do I- ong chung ta c6 hai ph- ang phap do: 
a. Phbong phaip no trot tiep: 

La ph- C1ng phap do ma d?i I- qng can do d- qc so sanh tn/c tiep vdi mau do. 
Ph- e1ng phap nay d- qc chia thanh 2 each do: 
- Ph- e1ng phap do d9c so th�ng. 
- Ph- ang phap do so sanh la ph- C1ng phap ma d?i I- qng can do d- qc so sanh vdi 

mau do cung lo?i da biet tri so. 
Vf d1,,1: Dung cau do di$n d§ do di$n tro, dung cau do d§ do di$n d1,,1ng v.v ... 
b. Phbong phaip no giafn tiep: 

La ph- C1ng phap do trang d6 d?i I- qng can do se d- {JC tf nh ra tu' ket qua do cac d?i 
I- qng khac c6 lien quan. 

Vf d1,,1: Muon do di$n ap nh- ng kh6ng c6 V6nmet, ta do di$n ap bang each: 
- Dung Ammet do di$n tro cua m?Ch. 
- Dung Ampemet do dong di$n di qua m?ch. 
Sau d6 ap d1,,1ng cac c6ng thCl'c hoiflc cac dinh lu�t da biet d§ tfnh ra tri so di$n ap can 

do. 
1.3. Cac lo i sai so: 

1.3.1. Khai ni�m ve1sai so: 
Khi do, so chi cua d1,,1ng c1,,1 do cOng nh- ket qua tfnh toan lu6n c6 SI/ sai 1$ch vdi gia 

tri thl/C cua d?i I- qng can do. L- qng sai 1$ch nay g9i la sai so. 

1.3.2. Cac lo i sai so: 
Sai so gom c6 2 IO?i: 
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a. Sai so ng�u nhietl (h$ thong): 
La sai so co ban ma gia tri cua n6 luon khong d<Si ho�c thay d<Si c6 quy lu$t. Sai so 

nay ve nguyen tac c6 the l0c;=i.i tnJ d-<;JC. 
Ng1.,1yen nhan: 
Do qua tr1nh che tc;=i.o d1,mg CL:J do nh.: ma sat, khac v.;:i.ch tren thang do v.v ... 
Sai so do anh h- crng cua dieu ki$n moi tr- ang CL:J the nh- nhi$t d(> moi tr- ang thay 

d<Si, chiu anh h-crng cua di$n tr-ang, tu' tr- ang, d(> am, ap suat v.v .. 
b. Sai so ca nhan: 

La sai so do ng- ai su' dL;Jng va m(>t so anh h- crng khac gay nen. 
Nguyen nhan: 
- Do chu quan trong each thuc do, trong each d9c tri so, do thao tac do khong dung 

dan den gia tri cua d.;=i.i I-<;5ng can do thay d<Si. 
- Do ng- ai do nh1n 1$ch, nh1n nghieng, d9c sai v.v ... 
- Dung cong thuc tfnh toan khong thfch h<;Jp, dung cong thCJ'c gan dung trong tf nh 

toan.v.v ... 
1.3.3. Ptbdng phap t nh sai so:·· 

G9i: A: ket qua do d-<;5c. 
A1: gia tri tht!c cua d.;=i.i I- <;5ng can do. 

a. T nh sai so n�b sau: 

- Sai so tuy$t doi: 
ilA = IA1 -AI 
M g9i la sai so tuy$t doi cua phep do 

- Sai so t-ong doi: 

(1.1) 

M¾=M_lOO hoac M% = M*l00 (1.2) 
A AI 

Phep do c6 M cang nho th1 cang chf nh xac. 
- Sai so qui d<Si Yqa 

rqd ¾ = M .100 = IA1 -Al100 (1.3) 
Adm Adm 

Adm: gi&i h.;=i.n do cua dL:Jng CL:J do (gia tri l&n nhat cua thang do) 
Quan h$ gilfa sai so t- ong doi va sai so qui d<Si: 

0/ - M 100- M A - A AV Yqd /O - -. - -- - LU:Ll'..d 
Adm A Adm 

Kd = __:i_ la h$ so sa dL:Jng thang do (Kd � 1) 
Adm 

(1 .4) 

Neu Kd cang gan bang 1 th1 d.;=i.i I- <;5ng do gan bang gi&i h.;=i.n do, M cang be th1 phep 
do cang chfnh xac. Thong th-ang phep do cang chfnh xac khi Kd :?'.: 1/2. 

V d1;1: M(>t dong di$n c6 gia tri tht!c la 5A. Dung Ampemet c6 gi&i h.;=i.n do 1 OA de do 
dong di$n nay. Ket qua do d-<;5c 4,95 A. 
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Tfnh sai so tuy$t doi, sai so t- cmg doi, sai so qui doi. 
Giai: 

+ Sai so tuy$t doi: 
M = I A 1 - A I =  5 - 4,95 = 0,05 A 

+ Sai so t- ong doi: 

M%= M_lOO 
A 

ho�c M% = M .100 = O,OS .100 = 1 

+ Sai so qui doi: · 

%= M .1 00= 0,05 1 00= 0 5 rqd A 1 0 
, 

dm 

b. Bieu dietl soano: 
Ket qua do d- qc bieu dien d- di d9ng: 

A = X va ta c6 X = A.X0 

Xo 

Trong d6: X la d0i I- gng do 
X0 la dcm v! do 
A la con so ket qua do. 

Al 5 

Vf dl;I: I =  5A th1: 89i I- qng do la: dong di$n (I) 
0on vj do la: Ampe (A) 
Con so ket qua do la: 5 

c. Heanon vo no: 

(1.5) 

+ Gicti thi�u h� SI (systerme lnternatinal - SI Unit): h$ thong don vj do I- ong 
quoc te thong dl;lng nhat, h$ thong nay qui djnh cac don vj co ban cho cac d9i I- c;Jrig sau: 

1.4. 

- 89 dai: tfnh bang met (m). 
- Khoi I- qng: tfnh bang kilogam (kg). 
- Theii gian: tfnh bang giay (s). 
- Dong di$n: tfnh bang Ampe (A). 

+ Boa va066il: soanon vo co ban: 

Bc}iso: - de so: 
+ Tiga (T): 1012 + Mili (m): 10-3 

+ Giga (G): 109 + Micro (µ): 10-5 

+ Mega (M): 106 + Nano (n): 10-9 

+ Kilo (K): 103 + Pico (p): 1 o-12 

Phb dng phap h n che sai so: 

0e h9n che sai so trong tung tr- ong hc;Jp, c6 cac ph- ong phap sau: 

1.4.1. Sai so ngfiu nhieh :h$ thong): 

Tien hanh do nhieu Ian va lay gia tr! trung b1nh cua chung. 
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Vf dl,l: 0o gia tr, cua m9t di�n tro ta tien hanh 4 Ian do nh- sau: 

- Lan 1 ta do d- gc gia tri cua di$n tro la X 1 = 50, 1. 

- Lan 2 ta do d- gc gia tri cua di$n tro la X2 = 49, 7. 

- Lan 3 ta do d- gc gia tri cua di$n tro la X3 = 49,6. 

- Lan 4 ta do d- gc gia tri cua di$n tro la X4 = 50,2. 

Gia tr! trung b1nh: 

X = X1 +X2 +X3 +X4 = 50,1+49,7 +49,6+50,2 = 49 9 
_ 

4 4 
' 

09 1$ch cua tang gia tr! do: g9i d9 1$ch la d. 

d1 = 50, 1 - 49,9 = 0,2. 

d
2 = 49,7 - 49,9 = - 0,2. 

d3 = 49,6 - 49,9 = - 0,3. 

d2 = 50,2 - 49,9 = 0,3. 

Tong d<?i so cua cac d9 1$ch: 
dt6n9

= 0,2 - 0,2 - 0,3 + 0,3 = 0. 
Nh- v$y khi tong d<?i so cua cac d9 1$ch cua cac Ian do so v&i tr! trung b1nh bang 

"kh6ng" th1 SI/ phan tan cua cac ket qua do xung quanh gia tr! trung b1nh. 

1.4.2. Sai so ca nhan: 

Ng- ai su d1,Jng Cl,J do phai can th$n su dl,lng d1,Jng Cl,J do dung theo quy d!nh cua nha 
che t<?o, thao tac do phai chfnh xac, vi trf d�t mat phai vu6ng g6c v&i m�t d9 so cua d1,Jng 
Cl,J do, tfnh toan phai chfnh xac, su d1,Jng c6ng thCtc phai thfch hgp, dieu ki$n su d(,lng phai 
phu hgp v&i dieu ki$n tieu chuan do nha che t<?o quy d!nh. 

.... ? ' ' .. 

CAU HOI VA BAI TAP 

❖ Cau hoi tr C nghi�m: 

+ 09c ky cac cau hoi ch9n va to den y tra lai dung nhat vao cac 6 o cac c9t t- ong Ctng: 

TT Nqi dung cau hoi a b C d 

1.1. Gia tr! bang hi$u so giG'a gia tr! dung cua d<?i 1- gng can □ □ □ □ 
do va gia tr! do d- gc tren m�t dong ho do d- gc g9i la: 

a. Sai so phl,J; 

b. Sai so co ban; 

C. Sai so tuy$t doi; 

d. Sai so t- ong doi. 

1.2. Ty 1$ giu'a sai so tuy$t doi va gia tr! thl,l'c can do (tf nh □ □ □ □ 
theo %) d- gc g9i la: 
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a. Sai so t- cmg doi; 

b. Sai so phl;l; 

C. Sai so co ban; 

ct. Ty 1$ phan tram cua sai so tuy$t doi. 

1.3 Khi do di$n ap xoay chieu 220V vdi ctl;lng Cl;! do c6 sai so 
t-ong doi 1,5% th1 sai so tuy$t doi ldn nhat c6 th§ c6 vdi 
ctl;lng Cl;! la: 

a. 10V; 

b. 2,2V; 

C. 3,3V; 

ct. 1,1V. 

❖ Bai top: 
1.4. Neu cac dlnh nghTa ve do I- e1ng. 
1.5. Ph- ong phap do la g1? C6 may ph- ong phap do? 
1.6. Don vl do la gl? The nao g9i la don vl tieu chuan? 
1.7. Dl;lng Cl;! do la g1? 
1.8. Sai so la gl? C6 may lo9i sai so? 

□ □ □ 

1.9. Trinh bay each tfnh sai so? Neu cac ph- ong phap h9n che sai so? 

Khoa nien - Troorig TCN KTCN Hung Voong Page 10 



Cc 

Bai 2 

CAIC LOAH CO CAlJ NO THOiNG D UING 

· 2.1. Khai ni�m veaco cai1 no: 

Hi$n nay ta chT h9c cac Cd cau chT thi ket qua do bang kim, con cac Cd cau chT thi ket 
qua do bang so d- qc de c$p trong phan thiet bi do I- ong chT th! so. 

06i veii cac co cau chT th! kim khi thl/C hi$n m9t phep do luon tuan theo tr1nh ti/ sau: 
Tfn hi$u cua d9i I- qng can do d- qc d- a vao m9ch do va d- qc bien d6i thanh d9i 

I- qng di$n, d9i I- qng di$n nay d- qc d- a vao co cau do va ket qua do d- qc d- a ra khoi chi 
th!, so do d- qc h1nh thanh: 

a. So noakhoa: 

1chuyc;sn aai  S<1 c6p l--• I M ch ao 1-I --• 1ce1 c6u chl th I 

Hlnh 2. 1 .  Sc5 do khoi cua cc5 cau do 

• Chuy§n d6i so cap lam nhi$m Vl:J bien d6i cac d9i I- qng do thanh tf n hi$u di$n. 06 
la khau quan tr9ng nhat cua thiet bi do. 

• M9ch do la khau gia c6ng thong tin do sau chuy§n d6i so cap, lam nhi$m Vl:J t f  nh 
toan va thl/C hi$n tren so do m9ch. M9ch do th- Ong la m9ch di$n tll' vi XU' ly d§ nang cao 
d?C tf nh cua dt:mg Cl:J  do. 

• Co cau chT thi do la khau cu6i cung cua ct1:1ng Cl:J  th§ hi$n ket qua do d- eii d9ng con 
s6 veii don vi. 

C6 3 each th§ hi$n ket qua do: 

+ Chi thi bang kim. 

+ ChT thj bang thiet bi ti/ ghi. 

+ ChT th! d- eii d9ng con s6. 

Nh- v$y co cau do bao gom c6 phan ffnh va phan d9ng: 

■ Phan ftnh:  c6 nhi$m Vl:J bien d6i di$n nang d- a vao thanh co nang tac ct1:1ng len 
phan d9ng. 

■ Phan d9ng: gan lien veii kim, g6c quay cua kim xac dinh trj so cua d9i I- qng d- qc 
d- a vao co cau do. 

■ Khoi chT thi. 

b. Nguyen lyu 
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V&i cac lo<?i may do chi th! kim neu tren tuy ve cau true c6 khac nhau nh- ng chung c6 
chung m(>t nguyen tac sau : 

Khi dong di$n ch<?Y trong tu tr- ong se sinh ra m(>t 11/C di$n tu, 11/c nay se sinh ra m(>t 
m6men quay lam quay kim chi th! m(>t g6c a, g6c quay a cua kim luon ty 1$ v&i d<?i I- c;mg 
can do ban dau nen ng- oi ta se do g6c 1$ch nay de biet gia tr! cua d<?i I- gng can do. 

2.2. Cai.J tab , nguyetl lyuhoa'tt nong va (rng d1;mg cua cac Cd cai.J no : 

2.2.1.  Co ca11 no kieu tbonien: 

a. K hi�u: 

Hinh 22a: Ky hi�u cc:1 cau W di�n 

b. So noacau ta·o : 

Nam cham 

cvc w 

Cu9n day 

Hinh 2.2b: Ky hi$u ccJ cau tu di$n 
c6 chinh I- u 

Kim chi th! 

Doi tn;mg 

Khe hcr eve W 

Loi sat non 

H nh 2.3: So noacall tab co call no kieil toon ieih 

+ Khung quay: khung quay bang nh6m h1nh chu' nh$t, tren khung c6 quan day dong 
b9c vecni. Toan b(> khoi I- gng khung quay phai cang nho cang tot de sao cho momen 
quan tfnh cang nho cang tot. Toan b(> khung quay d- (Jc d$t tren tn,ic quay ho$c treo beli 
day treo. 

+ Nam cham vTnh ci'.fu: khung quay d- (Jc d$t giu'a hai CI/C tu N-S cua nam cham vTnh 
ci'.fu. 

+ Loi sat non h1nh tr1,1 nam trong khung quay t-ong doi deu. 
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+ Kim chi th! d- qc gan ch$t tren tn,.1c quay ho$c day treo. Phfa sau kim chi thl c6 
mang doi tr9ng de sao cho tr9ng tam cua kim chi th! nam tren tn,ic quay ho$c day treo. 

+ Lo XO doi khang (kiem soat) ho$c day treo c6 nhi$m Vl,J keo kim chi th! ve vl trf ban 
dau diem 0) va kiem soat SI/ quay cua kim chT th!. 

c. So noanguyen lyu 

N 

s 

Hlnh 2.4: So do nguyen ly 
co cau do ki§u tu di$n 

d .  N guyeih lyuhoait norig Khi c6 dong di$n can do I di. vao cu('m day tren khung 
quay se tac dl,lng v6i tu tr- Ong a khe ha t9o ra llfc di$n tu F: 

Trang a6: 

F = N.B.I.L 

N: s6 vong day quan cua cu('m day. 
B: m$t d('> tu th6ng xuyen qua khung day. 
L: chieu dai cua khung day. 
I: c- Ong d9 dong di$n. 

Life di$n tu nay se sinh ra m9t momen quay Mq: 

Trong d6: 

Mq = 2F !?_ = NBILb 
2 

b la be r9ng cua khung day 
L.b = S la di$n tfch cua khung day. 

(2.1) 

(2.2) 

Nen: Mq 
= N.B.S.I (2.3) 

M6men quay nay lam phan d9ng mang kim do quay di m9t g6c a nao d6 va lo xo doi 
khang b! xoan 19-i t9-0 ra m6men doi khang Mak ty 1$ v6i g6c quay a. 

Mak = K.a (K la d9 cCtng cua lo XO) 

Kim cua co cau se dCtng 19i khi hai m6men tren bang nhau. 

BSN Mq = M ak <=> N.B.S.I = K.a ⇒ a = --.I 
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BSN -- = C = const q a = C.I (2.5) 

C g9i la d9 nh9y cua ca cau do tu di$n (A/mm). Cho biet dong di$n can thiet ch9y 
qua ca cau do de kim do I$ch d- qc 1 mm hay 1 V9Ch. 

Kea: l uaih: qua bieu thuc tren ta thay rang g6c quay a cua kim do ty 1$ v&i dong di$n 
can do va d9 nh9y cua ca cau do, dong di$n va d9 nh9-y cang 18n th1 g6c quay cang 18n. 

Tu' g6c a cua kim ta suy ra gia tr! cua d9i I-qng can do. 
e. Nat niem vaHbfng du'ing : 

+ Nat niem: 

- 89 nh9y cao nen c6 the do d-qc cac dong di$n m9t chieu rat nho (tu 10-1 2+-10-
14) 

- Tieu thy nang I-qng di$n ft nen d9 chfnh xac rat cao. 
- ChT do d- qc dong va ap m9t chieu. 
- Kha nang qua tai kem v1 khung day quay nen chT quan d-qc day ca nho. 
- Che t9o kh6 khan, gia thanh dat. 
* Muon ao a- (;Jc cac a i I- 9ng xoay chiuu phai qua ccJ cau n n dfng. 

+ Ung d1;1ng: 
8-9c dung de san xuat cac dyng cy do: 
- 80 dong di$n: MiliAmpemet, Ampemet. 
- 80 di$n ap: MiliVonmet, Vonmet. 
- 80 di$n trb: Ammet. 

2.2.2. Co cau no nieih tbH 

a. K hi�u: 

Hinh 2.5: ky hi$u cc:1 cau do di$n tCr 
b. So noacau tab: 
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Gorn c6 cac b9 ph$n sau: h1nh 2.6 

5 

H nh 2.6: Cd c6u ao ki(1u ai�n ta 
1 .  Cu(>n day phan tTnh.  
2 Ranh h(:)p. 
3 Phien thep 

4. Tr1,1c quay. 
5. B9. can d!U ki§u kh6ng khf 
6. Lo xo doi khang. 

+ Phan tinh: gom cu9n day phan tTnh (tron ho(k ph�ng), kh6ng c6 16i thep. 
+ Phan nohg: gom la thep non h1nh ban nguy$t gan 1$ch tam tren tr1:1c. Tren tr1:1c 

con c6 lo xo doi khang, kim va b9 ph$n can d!U kieu kh6ng khf. 
c. Nguyen lyuhoatt nohg 

Khi c6 dong di$n can do I di vao cu9n day phan tTnh th1 n6 se trc:J thanh m9t nam 
cham di$n va phien thep (3) se bi hut vao ranh (2). Llfc hut nay t9o ra m9t momen lam 
quay tr1:1c. 

Mq = K/2 (2.6) 

D- Cii tac d1:1ng cua Mq kim se quay m9t g6c a. Lo xo so (6) se b! xoan do d6 sinh ra 
m6men doi khang ty 1$ VCii g6c quay a. 

Mdk =K2 .a  
Kim se ng- ng quay khi 2 m6men tren can bang, nghTa la: 

2 Kl 2 Kl = K2a ⇒ a = -1 
K2 

(2.7) 

(2.8) 

Thtfc ra cJ V! trf can bang kim ch- a dang l9i ngay ma dao d9ng qua l9i xung quanh vi 
trf d6 nh- ng nha c6 b9 can d!u bang kh6ng khf se d$p tat qua trinh dao d9ng nay. 

d. Nat n iem vaH6111g duing : 

+ Nat n iem :  

- Cau t90 don gian, de che t9O, gia thanh re. 
- 0o d- 9c di$n m9t chieu va xoay chieu. 

Khoa nieti - Troong TCN KTCN Hung Voong Page 15 



- Kha nang qua tai tot v1 c6 the che ti?O cu(:>n day phan tTnh vdi tiet di$n day ldn. 
- Do cuc_'>n day c6 16i la khong khf nen W tr- ong yeu, v1 v�y d9 nhi?Y kem va chiu 

anh h- ctng cua W tr- ong ngoai. 
- Cap chfnh xac thap. 
- Thang chia khong deu. 

+ Ung dl:Jng: 
- Che t?O cac d1,mg Cl,! do thong d1,mg Vonmet, Ampemet do AC. 
- Dung trong san xuat va phong thf nghi$m 

2.2.3. Co caill no k ieil n i eih noihg :  
a. K hi�u: 

b. Cail ta'b : 

$ 
Hlnh 2.7: Ky hi$u eel cau do di$n d9ng 

H nh 2.8: K hi�u co cf>u ao a i�n a9ng 
1. Cu9n day tinh .  
2. Cu9n day d9ng. 
1 1 . Dong di$n ch9y trong cu9n day 1 
12. Dong di$n ch?Y trong cu9n day 2 

1 

Co cau do di$n d9ng (Hinh 2.8) gom c6 cu9n day phan tTnh 1 ,  d- 9c chia thanh 2 
phan noi tiep nhau de t?O ra W tr- ong deu khi c6 dong di$n ch?Y qua. Phan d9ng la khung 
day 2 dt[lt trong cu9n day tTnh va gan tren tr1,Jc quay. Hinh dang CU()n day c6 the tron hot[lc 
vuong. Ca phan d9ng va phan tTnh d- 9c b9c kfn bang man chan tCt de tranh anh h- dng 
cua W tr- ong ngoai den slj lam vi$c cua co cau do. 

c. Nguyet, lyuhoart noihg 
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Khi c6 dong di�n 1 1, 12 (DC ho�c AC) di vao cu('>n day di d('>ng va co d!nh se t9o ra 
m6men quay: 

V$y g6c quay: 

Kc la hang so xoan cua lo xo 

Neu kq = canst th1 thang do tuyen tfnh theo 1 1 , 12 

kc 

· d. Nat n iem vaobrng duing :  

(2.9a) 

(2.9b) 

(2. 1 0) 

(2 . 1 1 ) 

Co cau do di�n d('>ng c6 the dung trong m9ch m('>t chieu va xoay chieu, thang do 
kh6ng deu, c6 the dung de che t9o V6nmet, Ampemet va Oatmet c6 d('> chfnh xac cao, vcri 
cap chfnh xac 0, 1 + 0,2 .  Nh- <;Jc diem la tieu thl;l c6ng suat Ian. 

2.2.4. Co cail no cam 6mg : 

a. , Cail ta·b :  1 

a) Phan tTnh 

b) ma nhom 

2 

M� 
q 

Hinh 2.1 0 :  Cc:1 c6u ao cam ung 
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Cau t?O cua co cau do cam ung gom c6 hai phan la phan tTnh va phan d(>ng. 

+ Phan tTnh la hai cu9n day quan tren I6i thep 1 va 2. Khi c6 dong di$n di qua cac 
cu9n day t?O ra tu' tr- Ong m6c vong qua I6i thep va phan d9ng. 

+ Phan d9ng la m9t dTa nhom 3 d- qc gan tren tn,1c quay. 

b. Nguyen lyu lam viet :  

Khi c6 dong di$n 1 1 va 12 di vao cac cu9n day phan tTnh, chung t?O ra cac tu' thong <!> 1 

va <1>2, cac tu' thong nay xuyen qua dTa nhom lam xuat hi$n trong dTa nhom cac sCtc di$n 
d9ng t- ong Ctng E1 va E2 I$ch pha voi <D1 va <D2 m9t g6c rrJ2 va cac dong di$n xoay 1 12, 122• 

Do SI/ tac d1,mg t- ong ho giu'a tu' thong <D 1 , <D2 va dong di$n xoay 1 12, 122 t?o thanh momen 
lam quay dTa nhom (H1nh 2.10). 

Momen quay Mq la tong cua cac momen thanh phan. 

Mq = C1<D 1I22 sin\J' + C2 <D2 l 12 sin\J'. 

Vai: \J': la g6c I$ch pha giu'a <1> 1 va <D2. 

C1 , C2 : h$ so. 

(2.12) 

Neu dong di$n t?o ra <1> 1 va <D2 la h1nh sin va dTa c6 cau t?o dong nhat th1 cac dong 
di$n xoay 1 12 , 122 tT 1$ v&i tan so f va tu' thong sinh ra n6: 

Trong d6: 
f: la tan so bien thien cua tu' thong. 
C3 , C4 : h$ so. 

Thay (2.13) vao (2.12) ta d- qc: 

c. Cfng dl:fng:  

(2.13) 

(2.14) 

Co cau do cam ung d- qc ung dt,mg d§ che t?O c6ng to di$n dung do dem di$n nang. 
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CAIU HOU VA0BAO TAP 

cAu H61 cONG c6 BAI: 

❖ Cau hoi tl f luan. 

1. Neu nguyen ly lam vi�c cua may do chT thl kim va cac chi tiet chung cua may do 
chT thl kim. 

2. Neu cau t�o, nguyen ly ho�t d9ng, d�c diem va ung dl;lng cua cac ca cau do tu' 
di�n, di�n tu', di�n d9ng va ca cau do cam ung. 

3. So sanh St/ khac nhau giu'a cac ca cau do va cho biet ung dl;lng cua tu'ng ca cau 
vao cac thiet bl do Cl;! the? 

❖ Gau hoi trac nghi�m. 
+ 89c ky cac cau hoi, ch9n cau tra leii dung nhat va to den 6 da ch9n vao c9t t- ang 

ung. 

TT NQi dung cau hoi a b C d 

2.1. Ca cau do tu' di�n do d- qc cac d�i 1- c;,ng: □ □ □ □ 
a. 0i$n m9t chieu; 

b. 0i$n xoay chieu; 

C. 0i$n xoay chieu m9i tan so; 

d. Ca m(>t chieu Ian xoay chieu. 

2.2. Co cau do tu' di�n thang do d- qc chia: □ □ □ □ 
a. Deu (tuyen tfnh); 

b. Ty 1$ theo ham logarit; 

C. Ty 1$ b�c 2;  

d. Ty 1$ theo ham mo. 
2.3 0�c diem chf nh cua 3 lo�i co cau do: kieu di$n tu'; kieu □ □ □ □ 

di$n d(>ng va kieu tu' di$n la: 

a. Kieu di$n tu': Phep do chfnh xac va dQ nh�y cao; 

b. Kieu di$n d9ng: Phep do chfnh xac va dQ nh�y cao 

c. Kieu tu di$n: Phep do chfnh xac va d9 nh�y cao; 

d. Ba kieu la nh- nhau, kh6ng khac bi�t. 
2.4 De me1 r9ng gi&i h�n do cho co cau do di$n tu' de do di$n □ □ □ □ 

ap xoay chieu tren 1000V, phai dung: 
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a. 0i$n trd phl:J mac noi tiep; 

b. 0i$n trd phl:J mac song song; 

C. Bien ap do I- ang; 

d. Bien dong do I- ang. 

2.5 Khi do di$n trd; G6c quay cua kim cang ldn th1 ket lu�m: D D D D 

a. 0i$n trd rat lctn; 

b. 0i$n tr6 cang 1cm; 

C. 0i$n trd cang nho; 

d. Tuy lo<?i may do. 
2. 6 Khi do di$n trd bang may do chT th! kim. Tri so phai d- qc D D D D 

d9c tri t iJ: 

a. Phai qua trai; 

b. Trai qua phai; 

C. Giu'a ra 2 bien; 

d. T9i Vi trf kim dang l'?i 

2. 7 Khi do dong di$n ho$c di$n ap; G6c quay cua kim cang D D D D 

ldn th1 ket luan: 

a. Tri so cang nho; 

b. Tri so nho rat; 

C. Tri so cang lctn; 

d. Tuy lo<?i. , 

2.8 Khi do dong di$n ho$c di$n ap bang may do chT thi kf m. D D D D 

Tri so phai d- qc d9c tri tlf: 

a. Phai qua trai; 

b. Trai qua phai; 

C. Giu'a ra 2 bien; 

d. T'?i vi trf kim dang l'?i .  
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Bai 3 

CAC NAIi LOOING N I  EiN CO BAIN 

3.1. E>o cac na'ii lbo'ing U , I :  
3.1.1. N o  dong n i eh :  

a. No  donq n ieih moil: ch ieu ( DC) : 
- Du'ing cu'ifio :  

D1,mg Cl:J d§  do dong di�n d9c thling ng- oi ta dung Ampemet. 

Ky hi�u: 0 

- Phbong pha[p no :  
Khi do Ampemet d- qc mac noi tiep vdi phl:J tal (h1nh 3.1) 

Rm + , _ _,,..:........===:1!e:..._-1 A 1---� 

Ri pht,J tai 

H nh 3.1 : sd ao m c Ampem t 

Ta c6: R id = Rt + Rm 

Trong d6: 
Rm la di�n trc:1 t rong cua Ampemet G gay sai so 

M$t khac, khi do Ampemet tieu thl;l m9t I- qng cong suat: 

P
A

= J
2
R

rn
. 

TV d6 d§ phep do d- (Jc chfnh xac th1 Rm phai rat nho. 

❖ Md r{mg gi6i h n no cho Ampem t tll' n ieh : 
Khi dong di�n can do v- <;1t qua gidi h,�m do cua co cau do ng- oi ta mc:1 r9ng thang 

do bang each mac nhu'ng di�n trd song song vdi co cau do g9i la Shunt (day la ph- ong 
phap phan m9ch) 

Ta c6: 

Trang d6: 
Rm : di�n trc:1 trong cua co cau do 
R8 : di�n trc:1 cua Shunt 
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Tu (3.1 )  ta suy ra: 

Is + IA Rm + Rs �-- = �--
IA Rs 

V1 : I = IA + Is la dong di$n can do nen ta c6: 

!_ = Rm + Rs = 1 + Rm 
IA Rs Rs 

0a�t  R 
n .  = 1 + _.!!!...  , 

R s 

Ta suy ra I = ni IA 

(3.2) 

(n .  = 1 + Rm la b9i so cua Shunt) ⇒ Cach tf nh di$n trCJ Shunt 
I R s 

ni: cho biet khi c6 mac Shunt th1 thang do cua Ampemet d- gc mCJ r9ng n i Ian so 
v&i luc ch- a mac Shunt. 

Tu (3.1) ta thay, neu Rs cang nho so vdi Rm th1 thang do d- gc ma r9ng cang l&n. 

* 0i$n trCJ shunt c6 the tfnh theo each sau : 

(3.3) 

Trong d6: 
ltai la dong di$n qua tai 
I Amax la dong di$n ldn nhat cua thang do. Bon vi la (A) 

(3.4) 

* Ampemet d- gc mac nhieu di$n trCJ Shunt khac nhau de c6 nhieu thang do khac 
nhau nh- h1nh ve (H1nh 3.2). 

Shunt 

Hinh 3.2: SCI do mac dien trci Shunt 
d§ mci n;')ng g ioi h.

9n do 

* C6 the dung each chuyen doi thang do theo kieu Shunt Ayrton (H1nh 3.3): 
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12 - K 
� 2 �  '-----------"'---------0'3 

Hlnh 3.3: Mi?ch do ki�u Shunt Ayrton 

M9ch do kieu Shunt Ayrton c6 3 thang do 1, 2 ,  3: 

■ Khi kh6a K cJ V! trf 1: thang do nho nhat. 

+ 0i�n trd Shunt cJ V! trf 1: 

+ N('>i trd cua co cau la Rm 

■ Khi kh6a K cJ v j  trf 2: 

+ B ien trc:1 Shunt e1 v i  trf 2 :  . . 

+ N('>i trc:1 cua co cau la Rm + R
3 

■ Khi kh6a K cJ vi trf 3: 

+ 0i�n trc:1 Shunt C1 v i  tr f 3 :  

+ N('>i trcJ cua co cau la Rm + R3 + R2 

V d1.;-1: Cho co cau do c6 n('>i trcJ Rm = 1 kn .Dong di�n 1cm nhat qua co cau la 50µA. 
Tfnh cac di�n trc:1 Shunt e1 thang do 1 (1 mA), thang do 2 (1 OmA), thang do 3 (1 OOmA). 

Giai: 

► a thang do 1: (1 mA): 

Yp dt,mg cong thu'c: 
Rs 

= IA.rnax.R,n 

Jtai - IA.max 

Ta c6: 

► 0 thang do 2 :  (10 mA): 
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Yp d1,mg c6ng thCrc: Rs = IA_maxR,n 
Itai - IA.max 

Ta c6: R = R + R = IA.max (R,,, + R3) = 50 X 10-6 (1 .kQ + R3 )  = 1 .kn + R3 
82 1 2 I . - I  9950 x l0-3 199 

► 0 thang do 3: ( 1 00 mA): 

taz A.max 

Yp d1,mg c6ng thCrc: Rs = IA.max .Rm Ta c6: 
Itai - I A.max 

Thay vao ta c6: 

R + R = l.kn + R3 = 52 60. - R I 2 199 ' 3 

⇒ R = 10467,4 - 1000 = 47 3370 3 200 

R = 1000 + 52,6 - Rl = 1052,6 
= 0 5260. 

I 1999 2000 ' 

R2 = 52,6 -(47,337 + 0,526) = 4,7370. 

V�y gia tr! cac dien trcJ Shunt cJ cac thang do la: 

R81 = R1 + R2 + R3 = 0,526 + 4,737 + 47,337 = 52,6 n 

R82 = R1 + R2 = 0,526 +4,737 = 5,263 Q 

Rs3 = R1 = 0,526 n 

❖ Mo rqng thang no cho co cail tbHl'i i en :  

Thay d6i so vong day quan cho cu9n day co d!nh vdi h/c di�n tu' F kh6ng d6i: 
F = n1 . l1 = n2 12 = n3 13 = . . . . .  

Vf du: 

F = 300 Ampe/ vong cho 3 thang do: 

Khi d6: 

11 = 1 A; 12 
= 5A; 13 

= 1 0A. 

n1 = 300 vong cho thang do 1 A 

n2 = 60 vong cho thang do 5A 

n
3 
= 30 vong cho thang do 1 0A 

❖ Mo rqng thang no cho co cail n i en nong : :  
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Mac song song cac di$n tr& Shunt v6i cu('>n day di d('>ng. Gach tfnh di$n tr& Shunt 
giong nh- v6i each tfnh o co cau tu di$n. 

b. No dorig flieri xoay chieu (AC) : 

❖ Nguyen lyuflo: 

Co cau di$n tu va di�n d('>ng deu hosit d('>ng d- (Jc v6i dong diE%n xoay chieu, do d6 c6 
th§ dung hai co cau nay tn/c tiep va mo r('>ng thang do nh- Ampemet do dong di$n m('>t 
chieu. 

Rieng . co cau tu di$n khi dung phai bien doi dong di$n xoay chieu thanh dong di$n 
m(>t chieu. Ngoai ra do tfnh chfnh xac cua co cau tu di$n nen co cau nay rat thong dt;-1ng 
trong phan 16n Ampemet (trong may do Vsin nang: VOM) 

❖ Ma rQng thang flo: 

Dung di$n tr& Shunt va di6t cho co cau tu di$n: (Ampemet chTnh 1- u) 

lcLTB 

Hlnh 3 .4: Ampemet chinh. 1- u 

0i6t mac noi tiep v6i co cau, do d6 dong di$n icltb qua co cau, dong con lsli qua di$n 
tr& Shunt. 

N6i chung cac Ampemet chTnh I-u c6 dQ chf nh xac kh6ng cao do h$ so chTnh 1-u 
thay doi theo nhi$t d('>, thay doi theo tan so. V1 v�y can phai bu nhi$t dQ va bu tan so. D-6i 
day la cac so do bu tan so cua cac Ampemet chTnh I-u bang cu(>n cam va tt;-1 di$n C. 

a. Bu tan so cua Ampemet chinh I- u 
bang cuc)n cam 

b. Bu tan so cua Ampemet 
ch1nh I- u bang t1,1 di$n C cam 

H nh 3.5: Cac pl'o dng phap bu tan so cua Ampem t ch1nh I- u 
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M?t khac cac Ampemet W di$n ch1nh I- u d- qc tfnh toan voi dong di$n c6 d�ng h1nh 
sin, h$ so h1nh dang Khd = 1, 1 

a =  BSW .I (3.5) 
Dk

,,d 

Khi do voi cac dong di$n kh6ng phai h1nh sin se gay sai so. 
- u diem cua d1._mg Cl;! nay la d(> nh�y cao, tieu th1.;1 c6ng suat nho, c6 the lam vi$c a 

tan so 500 Hz + 1 kHz. 
Nh- gc diem: 69 chfnh xac thap. 
- Ampemet di$n tu' la d1.;1ng c1.;1 do dong di$n dlfa tren co cau chi th[ di$n tu'. Moi co 

cau di$n tu' d- gc che t�o voi so Ampe va so vong nhat d[nh. 
Vf d1.;1 :  
Cu(>n day tron c6 IW = 200A vong, cu9n d�t c6 lW = 100 + 150A vong do 66 khi ma 

r9ng thang do chi can thay doi sao cha IW la hang so, bang each chia do�n day thanh 
nhieu do�n bang nhau va thay doi each noi ghep cac do�n 66 nh- h1nh 3.6a de do dong 
di$n nho, h1nh 3.6b de do dong di$n trung b1nh, h1nh 3.6c de do dong di$n Ion 

a. Do dong di$n nho 

- Ampem�t ���� t}bng:16'9hSU' d1.;1ng do dong �[% €foffl/tli�R1@r\lHz ho?c cao hon 
(4oo + 2000) voi 09 W½�t°s�m§<t���R95ao ciJlmpem t ai�n ta 

a. mA-met b. A-met 

H nh 3.7: So noaAmpemet nieih noihg 

Tuy theo dong di$n can do ma cu(>n day tTnh va cu9n day d(>ng d- gc mac noi tiep 
hO?C song song (h1nh 3.7) . 

- Khi dong di$n can do nho hon 0,5A ng- ai ta mac noi tiep cu(>n day tTnh (A1 ,A2) va 
cu9n day d(>ng (h1nh 3.7a). 
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- Khi dong di$n can do 1cm hem 0,5A cu(m day tTnh va cu(m day dc)ng d- gc ghep song 
song (h1nh 3.7b). 

Ampemet di$n dc)ng c6 de) chfnh xac cao nen d- (Jc sU' d1,1ng lam d�ng c1,1 m§u. Cac 
phan tU' R, L trong so do dung de bu sai so _tan so va t9o cho dong di$n a 2 cuc)n day trung 
pha nhau. 

* Khi can do cac dong di$n 1cm ,  de ma r9ng thang do ng- di ta con dung may bien 
dong di$n (B l) . 

+ Cau t9o cua bien dong gom c6 2 cuc)n day: 

Hlnh 3.8: Sd do cau t,;io B l  

- Cuc)n so cap W1 , d- gc mac noi tiep v&i m9ch di$n c 6  dong 1 1 can do. 
- Cuc)n thet cap W2 mac noi tiep v&i Ampemet c6 dong di$n 12 ch9y qua. 
* Chu : EJ(;J aam baa an toan cu{)n th(! cap twin lu§.n a- (Jc noi aat. 
Cuc)n thet cap d- (Jc che t9o v&i dong di$n dinh mete la 5A. Chg.ng h9n,  ta th- dng g?p 

may bien dong c6 dong di$n dinh mete la: 15/5A; 50/5A; 70/5A; 100/5A. . .. (Tnl nhiJng 
tr- dng h(Jp d?C bi$t). 

Ta c6 ty so bien dong K. = !i_ = w; 
l 12 w; 

Ty so K i bao gid cCing d- (Jc tfnh san khi thiet ke B l  nen khi tren Ampemet c6 so do 12 

ta d§ dang tf nh ngay d- <;5c 1 1 
1 1 = K i 12 

V d1;1: Bien dong di$n c6 dong di$n dinh mete la 600/5A; W1 = 1 vong. 
Xac dinh so vong cua cuc)n thet cap va t1m xem khi Ampemet thet cap chT 12 = 2,85A 

th1 dong di$n cuc)n so cap la bao nhieu. 
Giai: 

- Ty so bien dong: K. = 600 = 120 
l 5 

- So vong cuc)n thet cap W 2 = K i W1 = 120 vong. 
Dong di$n so cap 1 1 = K i 12 =120 X 2,85 = 342A. 

❖ Ampe k m: 
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Ampe k1m la m9t may bien dong c6 lap san m9t ampemet vao cu9n thCr cap . 8- Ong 
day c6 dong di$n can do dong vai tro CUQn SCI cap . M9ch tu' cua Ampe k1m c6 the m6 ra 
nh- m9t chiec k1m .  Khi can do dong di$n cua m9t d- Ong day nao d6 chi vi$c m6 m9ch tu' 
ra va cho d- ong day d6 vao g iu'a k1m roi dong m9ch tu' l9 i .  Ampe met gan tren k1m se chi 
cho biet g ia tr! dong di�n can do. 

Chuc nang chfnh cua Ampe k1m la do dong di$n xoay chieu (den vai tram ampe) ma 
khong can phai cat m9ch di$n ,  th- ong dung de do dong di$n tren d- Ong day, dong di$n 
qua cac may m6c dang lam vi$c . . .  

1 

3 5 7 

H nh 3.9: Ket ce>u ngoai cua Ampe k m 
1 .G9ng klm;  3.  Num xoay; 5. Nut dieu ch1nh O; 7. Cac V<':¼Ch d9c; 
2.Chot mc:1 g9ng klm; 4. Nut kh6a kim; 6 .  Kim do; 8. L6 cam que do 

8 

Ngoai ra tren Ampe k1m con c6 cac thang do ACV, DCV va thang do di$n tr6. 

+ - u diem: gc;>n nh�, sU' d\rng thu$n ti$n, an toan .  Th- ang dung de do dong di$n tren 
d- ong day, dong di$n ch9y qua cac may m6c dang v$n hanh ma khong can cat m9ch . 

+ Nh- c;Jc diem: chiu  anh h- 6ng cua tu' tr- Ong ngoai .  

3.1.2. Do n i eri a[p : 

a. D1;1ng c1;1 no va0ph66ng pha[p no :  

+ D1;1ng c1;1  no : De  do di$n ap d9c th�ng tr! so  ta dung  Von met. 

Ky hi$u:  

0 
+ Phoong pha[p no : 
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Khi do Vonmet d- 9c mac song song v6i do�m mc;ich can do. 

Ph1,1 tai 

Hinh 3 . 10 :  ScJ do mac van met 

Ta c6: (3.7) 

rv = Hang so, biet Iv suy ra di$n ap U 

Dong qua co cau Iv lam quay kim m9t g6c ty 1$ v6i dong di$n Iv cOng chfnh ty 1$ v6i 
di$n ap can do U. Tren thang do ta ghi thilng tri so di$n ap. 

TCr (3.7) suy ra Iv gay sai so, muon giam sai so th1 phai tang di$n tra rv . 

M�t khac Vonmet cOng tieu tht,1 m9t I- 9ng con suat 

cang nho di$n ap U do d- qc cang chf nh xac. 

u2 Pv =- ⇒ rv cang 16n th1 Pv 

b.  No fl ieri ap DC :  

❖ Nguyen lyuno : 

0i$n ap d- qc chuyen thanh dong di$n do di qua co cau do. 

Neu co cau do c6 lmax va di$n tra noi tiep R th1: 

I vdo I d = -� '.':'.: MAX 0 

R + R  
m 

V6i Rm la di$n tra trong cua co cau do. 

Tong tra vao Von ke: Zv = R + Rm 

rv 

(3.8) 

Cac co cau tu' di$n, di$n tu', di$n d9ng deu d- qc dung lam Vonmet DC. Bang each 
noi tiep di$n tra de hc;in che dong di$n qua co cau chT thi. Rieng co cau di$n d9ng cu9n 
day di d9ng va cu9n day co dinh mac noi tiep. 
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❖ Md rc;mg gi6i h n no : 

Moi co cau do chT gidi h,�m do d-qc m9t gia tr! nhat djnh. Vl v�y, de mel r9ng gidi h0n 
do cua V6nmet (Khi di$n ap can do v-qt qua gidi h0n do cho phep cua V6nmet) ng- Cii ta 
mac them m9t di$n trel pht,i RP noi tiep vdi ccJ cau do. 

::) 

rv 

::) Phy tai 

0. Rp ::) 

Hlnh 3.1 1 :  dung di$n tro phl,I (Rp) d§ mo r9ng 
gi&i h,;m do cho Vonmet. 

Ta c6: Up
= IRp ⇒ I =

UP va Uv = l.rv ⇒ I = Uv 

RP li,· 

⇒ UP + Uv _ RP + rv 

Uv rv 

Vl: Up + Uv = U nen: "!!____ = Rp + rv = l + Rp 

R 
l + _____L = nu 

⇒ 
li,· 

Uv rv rv 

(nu 
= 1 + RP : b9i so di$n tr6 phl,J). 

rv 

H$ so nu cho biet khi mac di$n tr6 phl,J th1 thang do cua V6nmet d-qc mel r9ng nu Ian. 

Neu RP rat le5n so vdi rv th1 thang do cang d- qc mel r9ng. 

Rp cang le5n so VC5i rv th1 CCI do cang d-qc mcJ r9ng. 

Muon c6 nhieu thang do khac nhau ta dung m0ch do nh- sau : 

Bay cung la m�ch do di$n ap DC th-ong dung trong do v�n nang. 
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Tong tref vao cua V6nmet thay doi theo thang do nghTa la tong tra vao cang l&n th1 
thang do di�n ap cang l&n. Cho nen ng- ai ta dung trl s6 d9 nh�y n / VDC cua V6nmet d§ 
xac dlnh tong tra vao cho moi thang do. 

Vf dt;J: V6nmet c6 d9 nh�y 20kn / VDC 

+ CJ thang do 2,5V tong tra vao la: 

Zv1 = 2,5V . 20 kn / VDC = 50 kn 

+ CJ thang do 1 0V tong tra vao la: 

Zv2 =10V . 20 kn / VDC = 200 kn 

+ 
Hlnh 3 . 12: M�ch do dien ap DC nhieu thang do. 

c. Do n ieih a[p AC : 

Doi v&i cei caLI do di�n d9ng, di�n tu', V6nmet AC dung nhifng cei caLI nay phai mac 
noi tiep di�n tref v&i Cei CaLI do nh- V6nmet DC. V1 hai Cei cau nay ho�t d9ng v&i trl hi�LI 
dt;Jng cua dong xoay chieLI. Rieng cei caLI tu' di�n phai dung ph- Cing phap bien doi nh- Cf 
Ampemet tCrc la dung di6t chinh I- LI. 

❖ Von meit tbHn ieih chanh lbu no n ieih a[p xoay ch ieu :  

La dt;Jng Cl:J d- qc phoi hqp m�ch ch1nh I- LI v&i cei cau do tu' di�n nh- h1nh ve sau: 

C 

u u 

H nh 3.13 : Von meit toun ieh chanh lou no n ien aip xoay ch ieu 
R1 : di�n trb bu nhi�t d9 lam bang day dong. 
R2: di�n trb manganin. 
L va C: di�n cam va di�n dung bu tan so. 
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Mo rc)ng thang do 6 Vonmet tu di$n chTnh I- u cung t- ang ti/ Von met tu di$n mc)t 

chieu .  

❖ Von mett toon ien :  

La dt,mg Cl,J do di$n ap xoay chieu tan so c6ng nghi$p.  Cuc)n day phan ffnh c6 so 

vong I6n tu' 1 000 + 6000 vong . 8§ m6 rc)ng thang do ng- ai ta mac noi tiep v6i cuc)n day 

cac di$n tr6 pht,J nh- h1nh d- 6i day (h1nh 3 . 1 4) .  TL,J di$n C dung d§ bu tan so khi do 6 tan 

so cao han tan so cong nghi$p.  

C 

Hlnh 3 . 14 :  Von met di$n tu. 

❖ Von mett n ien non g :  

Cau t9o cua Von met di$n dc)ng giong Ampemet di$n dc)ng nh- ng s o  vong cuc)n day 

tTnh I6n han, tiet di$n day nho han. 

Trong Von met di$n dc)ng cuc)n day tTnh va cuc)n day dc)ng d- qc mac noi tiep nhau . 

Cuc)n day tTnh d- qc chia thanh 2 phan A1 va A2 h1nh ve tren (H1nh 3.7) .  

Khi do di$n ap nho han ho�c bang 1 50V, hai do9n A 1 va A2 d- qc mac song song v6i 

nhau . Neu di$n ap  U > 1 50V cac do9n A1 va A2 d- qc mac noi tiep nhau.  

* Ngoai ra d§ m6 rc)ng ph9m vi do I6n han (Tren 600V), ng- ai ta dung may bien di$n 

ap do I- ang (BU) . (H1nh 

Hlnh 3 .1 5: May bien di$n ap 

T- ang h! nh- B l ,  BU dung trong m9ch di$n xoay chieu di$n ap cao. Cau t90 t- ang h! 

nh- may bien ap thong th- ang, ta c6 ty so bien ap:  

( ,3 .9) 
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⇒ U 1 = Ku.Liz 
Dien ap dlnh muc thu cap U

2 
lu6n lu6n d- qc tfnh toan la 1 00V (tru' m<)t s6 tr- ang hqp 

d�c bi$t). 
Ch�ng h,�m : 

► Doi v&i di$n ap 1 0kV: ng- cJi ta th- ang dung BU c6 di$n ap d!nh mCtc la 
1 0000/1 00V 

► Doi v&i di$n ap 35kV: ng- ai ta th- ang dung BU c6 di$n ap d!nh mCtc la 
35000/1 00V 

V dl;I:  

Thanh g6p di$n ap 1 1 0 kV c6 d�t bien di$n ap 1 1 5000/1 00V, ben th Ct cap mac 
V6nmet va cac d1,mg c� do. Khi V6nmet ch1 U = 95V th1 di$n ap tren thanh g6p la bao 
nhieu? 

Giai: 

Ta c6 Ty s6 bien ap: 

K = u1 = 1 15000 = 1 1 50 
u u2 100 

Di$n ap tren thanh g6p chfnh la di$n ap sd cap cua BU, ta c6: 
U 1 = Ku.U2 = 1 1 50*95 = 1 09250V = 1 09,25kV 

V$y di$n ap tren thanh g6p la: 1 09,25kV. 

3.2 Do cac na]i l66'ing R, L, C:  

3.2.1 Do fl ieai tra (R) :  

a. D o  fl ieai tra gian tiep: 

Nguyen tac: Biet d- qc dong di$n qua di$n tra can do Rx va di$n ap giang tren n6 th1 
theo d!nh lu$t om se xac dlnh d- 9c di$n tra d6: 

R =· U  
X I 

❖ Phbong phafp dung Von meit vaijAmpemet : 

+ Do n ieai tro nho: (H1nh 3. 1 6) 

u 

I 
Hlnh 3 . 16 :  So do Ampemet va Vonmet 

Ta c6: 
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⇒ J = u r,, + Rx lay di$n ap U chia cho 2 ve ta c6: 
Rxr,. 

U = Rxr,, = R 
1; 

J Rx + r,, x r,, + Rx 

Chia tu va mau cua ve pha l cho rv ta c6: 

U = R 
1 

I X R 1 + ----2... 

rv 

N A 
u en - � R I X 

NghTa la sai so cang nho. 

Ket lu�n: So do Ampemet va Von met th- cJng d- qc dung de do cac di$n trcJ Rx nho 
hon nhieu Ian (ft nhat 100 Ian) so v&i di$n trcJ trong rv cua Von met. 

+ No n ieih trootrung bl nh va0t66ng noa l6fn : (H1nh 3 .17) . 

u 

j 
Hinh 3 .1 7: sef do Vonmet va Ampemet 

Phan t fch t- ong ti/ nh- tren ta c6: 
u -= Rx + rA I 

Neu Rx cang l&n th1 anh h- cJng cua r A cang khong dang ke. 
Ket lu�n: So do Vonmet va Ampemet th- cJng d- qc dung de do cac di$n tr& Rx l&n 

hon nhieu Ian (ft nhat 100 Ian) so v&i di$n trcJ trong r A cua Ampemet. 
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A 

❖ Do bang cau no :  (Wheastone) (Hinh 3.18). 

A, B, C, D: La 4 d1nh cua cau do. 

B AD, DB, BC, CA: la 4 nhanh cua cau do. 
Rx : La di�n trCI can do. 
R2, R3 , R4: la cac bien trCI mall. 
G: la di$n ke tu' di$n c6 dQ nh9y cao. 

Hlnh 3 .1 8 :  Cau Wheastone 

* D ieu ch1nh cac bien trc:1 R2, R3 , R4 d§ k im d i$n ke chi kh6ng. Ta n6i cau da can 
bang 

Hay UAB = 0 (khong c6 dong d i$n qua nhanh AB) 

Chia (3.9) cho (3.10) ta d- qc: 

(3.10) 

(3.11) 

D�H R2 = k ,  th- dng d- qc d ieu ch1nh theo cac ty 1$ biet tr- de, khi do chi can dieu 
R4 

ch1nh R3 . Tuy nhien khi da d ieu ch1nh R3 roi ma cau do van khong can bang th1 ta phai 

ch9n 19i ty so R2 roi dieu chtnh R3 cho cau can bang. 
R

4 

Ph- crng phap nay do chfnh xac nh- ng cau t?O phCtc t9p,  gia thanh dat. 

b. No n ieh troOtrtit t iep :  

Thiet b [  dung d§ do di$n trc:1 tnJc t iep g9i la 6mmet. 

Ky hi$u: 0 
❖ Do bang amm t: 
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+ Nau noa t i ep :  (H1nh 3.19) 
Rx 

Hinh 3 . 19 :  Do di$n trcJ trtfc tiep 
C: . Cd cau do ki�u W dien 
Rm: Di$n trcJ trong cua Cd cau (Khong d6i) 
Ungu6n : Di$n ap nguon m9t chieu (Pin) 
Rp: Di$n trb dung gioi h�n dong di$n 
Rx: Di$n trb can do 

Khi do, dong di$n qua cd cau do se la: J = _ __ U __ 
Rp + Rx + Rm 

Neu giu' U va RP kh6ng d5i th1 dong di$n I se phl:J thu(>c vao gia tr ! cua di$n tref Rx, tu' 
d6 g6c 1$ch cua kim la a se phl:J thu(>c vao gia tr! cua di$n tref can do.Tren thang do ng- ai 
ta ghi trtfc tiep tr ! so cua di$n tre1. 

+ 8i$n tref Rp d- <;1c ch9n sao cho khi an N,  Rx = 0 (Tue la Im = max, dong ctfc d'?i qua 
cd cau) th1 kim cua 6mmet quay het mifit chia d9 va khi hef m'?ch th1 Rx = oo (Tue la Im = 0, 
kh6ng c6 dong qua cd cau) th1 kim dung yen. Nh- v$y Cf 6mmet , mifit chia d9 ng- <;1c v&i 
chieu quay cua kim. 

+ Trong qua tr1nh dung 6mmet do di$n tref, di$n ap cua pin (Unguon) se giam dan lam 
ket qua do kem chfnh xac. \/1 v$y tr- &c moi Ian do phai an nut N xuong d§ chTnh kim dung 
V! trf kh6ng sau d6 m&i bat dau do. 

+ Nau song song : 

8i$n tref can do d- <;1C dau song song VC1i Cd cau do (H1nh 3.20). 

RM 

Ungu6n 
j I 

i Ix 

La lo'?i dl;Jng Cl;! do trong d6 x / <;1C mac song song v&i Cd cau do nh- h1nh ve tren. 
Hlnh 3 .20: Dau song song Rx voi Cd cau do 
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- u diem cua ommet loc_3i nay la c6 the do d- qc di$n trb t- ang doi nho va di$n trb 
trong cua om met Ro nho khi dong di$n tu' nguon cung cap khong Ion lam. Do d6 Rx mac 
song song Vdi ca cau do nen khi Rx = oo  (ch- a c6 Rx) dong di$n qua ca cau do la Ion nhat, 
vdi Rx= 0 dong di$n qua ca cau do la gan bang khong. Thang do d- qc khac d9 giong nh
Von met. 

8ieu ch1nh thang do cua ommet trong tr- dng hqp nguon cung cap thay d6i cfing 
dung m9t bien trd RM va dieu ch1nh Ct'ng Vdi Rx = 00 .  Xac dinh RM cOng giong nh- Sc:1 do 
ommet mac noi tiep 

❖ Do bang Meagom melt : 

Mego met la dt,mg Cl;l do di$n trb Ion ma ommet khong do d- qc 
Megomet th- dng dung do di$n trb each di$n cua may di$n, khf Cl) di$n, cu9n day 

may di$n. 
+ Ky hi$u: 8 
+ Cau tc_30: (H1nh 3.21) 

N s 

Hinh 3.2 1 :  Mego met kieu tu dit�n 
Gorn ty so ke tu' di$n va manheto kieu tay quay dung lam nguon de do. 
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Phan dc)ng gom c6 2 khung day ( 1 )  va (2) d�t I$ch nhau 90° quan ng- 9c chieu nhau, 
khong c6 lo xo doi khang. Khe hd giu'a nam cham va I6i thep khong deu nham t<?o nen mc)t 
W tr- ong khong deu . 

Nguon di$n cung cap cho 2 cuc)n day la m9t may phat di$n m9t chieu quay tay c6 
di$n ap tu' (500 + 1 OOO)V 

0i$n trd can do Rx d- 9c mac noi tiep v6i cu9n day ( 1 )  

0i$n trd phl:J Rp d- 9c mac noi tiep v6i cu9n day (2) 

+ Nguyen lyu 

Khi do, ta quay may phat di$n v8i toe d9 deu (khoang 70 + 80 vong/phut) . SCfc di$n 
d9ng cua may phat di$n se t<?o ra hai dong di$n 1 1 va 12 trong 2 cu9n day, nghTa la xuat 
hi$n 2 momen quay M1 va M2 ng- qc chieu nhau . Nh- v$.y kim se quay theo hi$u so cua 2 
momen va chT dung l<?i khi M1 = M2 

Vl momen quay ty 1$ v6i dong di$n nen ta c6: 

Do d6 khi kim can bang th1 : 

Do tu' tr- ong phan bo khong deu trong khe hd khong khf nen ty so K2 phl:J thu9c vao 
K1 

vi trf cac cu9n day, nghTa la phl:J thu9c vao g6c quay a cua kim 

M�t khac cac dong di$n 1 1 va 12 bang: 

Nen: 

(r1 va r2 la aiffm tro cua cac cu(m day (1) va (2). 

Khoa fiieh - Trbong TCN KTCN Hung Voong Page 38  



NghTa la g6c quay a cua kim phl;l thu9c vao Rx (v1 r 1 , r2 va RP deu kh6ng doi) 

Tren thang do cua Meg6met ng- ai ta ghi tn/c tiep tr! so di�n tro kn, Mn t- cmg Cfng 
v&i cac g6c quay cua kim. 

* Cht.i : 

- V khang c6 ff) xo can bang nan khi khang ao kim se a mt)t v tr bat ky tran mat s6. 

- Khang nan ch m vao 2 aau ra cua day aq tranh b ai�n giot khi quay. 

❖ N o  n ieh troubang caiu no MC-07: 

DI/a tren nguyen tac cua ty so6 ke tu' di�n dE'i che t�o cau do MC-O7. 0ay la dl;lng Cl;l 
do di�n trb tiep dat (R1a) d9c th�ng va c6 ten g9i la Ter6met . 

• Caii.J tab :  

Cau t�o cua MC-O7 (H1nh 3.22) 

Gorn: 
- Khung day K1 va K2. 

- May phat di$n m('lt chieu F. 
- Bien trb pht,1 Rp l&n he1n r1 , rz (r1 , r2 la di$n trb 

cua cac cu('ln day K1 , K2) va R1a rat nhieu 
- Cljc X noi c9c can do Ria· 
- Cljc U la cljc ap noi v&i CQC pht,1, each CQC can 

do Rid m('lt khoang 20m 
- C9c I la cljc dong noi v&i CQC pht,1 each CQC U 

m('lt khoang 20m. 

< 20 m ) 
+(-2_o_m_�> 

l-llnh � ??· r.!:., , t<:>t"l "Ua MC-07 
• Nguyen lyu 

+ Noi cac C I/C X, U, I cua cau do theo so do tren. 
+ Quay may phat dE'i cung cap 1 1 cho K 1 

1 1 t&i X chia thanh 2 thanh phan: 1; va 12 

1; xuong di�n tro tiep dat (R1a.) 
12 den cu(ln day K2 • 

Do RP l&n hon Rtd va r u nen 12 nho hon rat nhieu 1; ⇒ 1; � I 
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Va 
Tren so do: 

r u + RP + r 2 � RP 

Ria// (ru + RP + r2) 
Nen : 

⇒ 
1; .Ria = 12. ( ru + RP + r2) 

1, R I R _l\ -- Rp 
1 • ta = 

2· P ⇒ 

⇒ a = K!_i_ 
12 

. 
R Hay: a = K ___L 

Rtd 

Khi RP = hang so th1 a chi con pht,J thu9c Rw, V$y biet a ta xac d!nh d- {Jc R 1a can do. 
Theo so do tren cua MC-07 nh$n thay dong di$n qua dat la dong m9t chieu, se gay 

ra hi$n t- {Jng di$n phan, dung d!ch di$n phan trong dat lam cha R 1a b! bien d6i dan den 
ket qua do R1a c6 sai so 1cm .  De khac ph1,1c dieu nay ng- cri ta dung them vanh g6p di$n cho 
MC-07 de bien dong di$n qua cac c9c tiep dat la dong xoay chieu, con dong qua MC-07 
van la dong m9t chieu. 

Ta c6 so do nh- sau: 

3.2.2 Do fl i eh canp-f�Fl 3.23 : SCI do cau do MC-07 cai tien 
a. Khai ni�m: 
Cu9n cam ly t- bng la cu9n day chi c6 thanh phan di$n khang (XL = m.L) ho?c ch1 la 

thuan khiet la di$n cam L ,  nh- ng trong thy'c te cac cu9n day, ngoai thanh phan di$n khang 
XL con c6 di$n trb cua cu9n day R L. 8i$n t rb RL cang l&n d9 pham chat cua cu9n day cang 
kem. Neu g9i Q la d9 pham chat cu9n day th1 Q d- {Jc d?C tr- ng bbi ty so giiJa di$n khang 

XL va di$n trcJ cua cu9n day d6: Q = XL 
RL 

b. Do n ien cam bang Vanm t, Ampem t:  
M'?ch do d- {Jc mac nh- h1nh 3 .24. 
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u 

Hlnh 3 .24: Do di$n cam bang V6nmet va Ampemet. 

T6ng trd cua cu(>n day d- (JC xac dlnh : 

U I 2 2 Z = - = ,; R x + (Lxm) 
I 

⇒ L2xro2 = z2 _ Rzx 

⇒ L = __!__ I z2 - R2 
x ,j X 

Di$n trd Rx d- (Jc xac dlnh tr- de. 

H$ so pham chat: Q = XL (thay so vao) ⇒ Q 
RL 

(3.12) 

c. Oo n i eih cam bang Vanm t, Ampem t va Oatm t :  (H1nh 3.25) 

u 

. Hlnh 3.25: Do di$n cam bang V6nmet, Ampemet va Oatmet 
Tr- ong htjp m9ch do dung them Oatmet di$n trcJ Rx cua cu(>n day d- (Jc xac dlnh bdi 

bieu th((c: 

T6ng trcJ cua cu9n day: 
U I z 2 Z = - = ,; R x + (Lxm) 
I 

⇒ L\m2 = Z2 - R\ 

Quy dong mau so ta c6: 

⇒ 

L = __!__✓U2I2 - P2 
= _l_ -Ju212 _ p2 

X ,1J 14 ,1J .12 
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P: Cong suat tieu hao cua cuc)n day d- (;Jc xac d!nh bang Oatmet 
U: Doc d- oc tren Vonmet 
I: 09c d- <;JC tren Ampemet 

H$ so pham chat: Q = XL (thay so vao) ⇒ Q 
RL 

d. E>o n i etl cam bang cau no non g iain : 

M�ch do d- gc mac nh- h1nh 3.26: 

L1 : Cut;>n day m§.u (thay d6i d- c;ic tri s6) 
LX: Cu(>n day can do h$ s6 tlf cam Lx. 
R1 , R2: Bien trb m§.u. 

* 

u_ 

'---------0 

H nh 3.26:  C�4 .ao Lx a dn gian 

Nguyen ly� 

Dieu chTnh R1 , R2 va L1 de cau can bang. 
Khi cau can bang ta c6: 

3.2.3. E>o n i en dung C :  

a. Khai ni�m vean i en dung va0got toh hao: 

(3.1 4) 

Tt,J di$n ly t- ong la tt,J di$n khong tieu tht,J cong suat (dong di$n mc)t chieu khong di 
qua tt,J) nh- ng trong thl/C te do c6 leip di$n moi nen van c6 dong di$n nho di qua tu CL/C nay 
den CL/C kia. V1 v�y trong tt,J c6 SL/ t6n hao cong suat. 

St! t6n hao cong suat nay rat nho va de danh gia SL/ t6n hao cua tt,J di$n ng- ai ta 
th- ang do g6c t6n hao (tgo). 

Tt;.i di$n d- gc bieu dien d- di d�ng mc)t tt,J ly t- ong noi tiep v&i mc)t di$n tro (Tt,J di$n 
t6n hao ft) ho�c noi song song vdi mc)t di$n tro (Tt,J di$n t6n hao nhieu). 
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u 

UR 

a. Ty di$n c6 t6n hao nho b. Ty di$n c6 t6n hao ldn 

· Hlnh 3 .27: G6c t6n hao o cua ty di$n 

V&i Tt,J di$n c6 t6n hao nho dL_ia vao gian do vec to ta xac dinh g6c t6n hao nh- sau: 

1 Uc =
OJ.C 

tgo = UR = IR ⇒ tg8 = R.co.C 
Uc I 

OJ.C 
8 la g6c t6n hao cua Tt,J di$n. 

V&i Tt,J di$n t6n hao nhieu ta c6: 

I = U 
R R 

le = UcoC. 

u 

tgo= IR = R 
le UOJ.C 

⇒ 1 tgo = -. -
R.OJ.C 

b. Do n i eih dung bang Vanm 

Mi?ch do d- gc mac nh- sau: 
t, Ampem t: 

Hlnh 3.28: So do Vonmet, Ampemet 

(3. 1 5a) 

(3.15b) 

Neu sL_J t6n hao c6ng suat cua di$n m6i tt,J di$n kh6ng dang ke th1 t6ng trcJ cua tt,J di$n 
Cx d- gc xac dinh bcJi V6nmet va Ampemet nh- sau: 

⇒ C = _!__  .r UOJ 
(3. 1 6) 
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* Nguon tfn hi$u cung cap cho m9ch do la nguon tfn hi$u h1nh sin c6 bien de) va tan 
so kh6ng d6i. 

c. E>o n ieil dung bang Van m t, Ampem t va Oatm t:  
M9ch do d- (Jc mac nh- sau : 

* 

Hlnh 3.29: SC1 do Von met, Ampemet va Oatmet 

Tr- ang h(Jp m9ch do dung them Watmet di$n tro ro Rx cua tt,1 di$n Cx d- (Jc xac djnh 
boi bigu thC!c sau: 

Tong tro cua tt,1 di$n: 

⇒ C = 
. 1 = 1 

= 
1 

' w,/z' - R; 
w✓u' -

( 
P )' w✓u' _ P' 

12 12 12 14 

1 1 12 
= -r======- = --�====== = --===== 

CV U _  (U212 _ p2
) 

w_i_ -Ju212 _ p2 w-Ju212 _ p2 

V 14 12 

Thay Rx, Cx va co vao c6ng thC!c: (3.15b) 

tg5 = l ⇒ (8) g6c ton hao cua tt,1 di$n 
R.w.C 

SLj hao mat c6ng suat do di$n m6i cua tt,1 cho boi c6ng thC!c: 

P = U.l.coscp 
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Ph- ong phap dung Oatmet kh6ng chfnh xac khi xac dinh di$n dung cua nhiJng t1,1 
di$n c6 g6c t6n hao 8 nho. 0e do nhu'ng t1,1 di$n c6 g6c t6n hao 8 nho ng- oi ta dung 
ph- ong phap do bang cau do. 

d. Do n ieil dung cua tl;I bang cau no non g iain : 

M9ch do d- (Jc mac nh- h1nh 3.30: 

C1 : Tt,1 di$n mau (thay dBi d- <;fC trl s6) . 

Cx: Tt,1 di$n can do. 

R1 , R2: Bien trd mau. 

H nh 3.30: Cau ao acfn gian 

* Nguyen ly: 0ieu ch1nh R1 , R2 va C1 de cau can bang. 

Khi cau can bang ta c6: 

⇒ C = !!:i_ C 
X R l 

2 

3.3 Do cac na\i lboing tan soa cong suaa: va.ffn i eih nang : 

3.3.1 Do tan so: 

(3. 18) 

Tan so la m9t thong so quan tr9ng can do v&i d9 chfnh xac nhat d1nh, c6 nhieu 
ph- ong phap do tan so nh- : 

- Ph- ong phap c9ng h- cJng 

- Ph- ong phap so sanh v&i tan so mau 

- Ph- ong phap dem xung. 

Trong san xuat th- Ong dung tan so ke ( hez ke) lo9i ty so ke. 

* Tan so ke lo i ty so ke: 

Co cau do la lo9i t1 so ke nh- fi so ke di$n d9ng, fi so ke di$n tu, t1 so ke di$n tu, g6c 
quay a, cua fi so ke ph1,1 thLi9c vao fi so hai dong di$n 1 1 va 12 qua co cau do. 

So do tan so ke nh- sau: 
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Hlnh 3.31 : So do tan so ke di$n d9ng 

Hai cu9n day cua ty s6 ke d�t d- &i cung di$n ap xoay chieu U c6 cung tan s6 fx. 
Cu9n day 1 d- (;Jc n6i vao m9ch gom di$n cam L 1 va di$n dung C1 • Cu9n day 2 d- oc n6i 
vao m9ch di$n va n6i tiep v&i di$n trcJ R2 . R2 khong phL;J thu9c vao tan s6. 

Ty s6 hai dong di$n se la: 

Khi tan s6 cua tfn hi$u can do thay dBi, cac dong di$n 1 1 va 12 thay dBi theo 

G6c quay a cua kim thay dBi theo tT s6 !i_ tCrc la tT le v&i tan so fx can do. 
I 

2 

3.3.2 Do cohg suacl:: 

a. No cohg suaa: tat dung moil: chieu: 

❖ Do gian tiep: 
Ta biet cong suat mc:1ch di$n m9t chieu d- (;Jc t fnh theo cong thuc: P = UI 
Nen ta do cong suat bang each mac so do do nh- sau: 

R 

Hlnh 3.32: M9ch do c6ng suat dung V-met va A-met 

+ Dung Am-pe-met xac dinh tri s6 dong di$n qua tai. 
+ Dung Von-met xac dinh tri s6 di$n ap giang tren tai. 
Tu d6 ta xac dinh d- (;Jc cong suat tieu thL;J tren tai theo cong thuc tren. 

* Nh- <;1c diem: 
+ Ch$m c6 ket qua v1 phai qua qua tr1nh t fnh toan trung gian . 
+ Can phai c6 2 dL;Jng CL;J  do. 
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+ Sai so t- cmg doi I6n: 
[Sai so phep do_ = (sai so Ampemet + sai s6 V6nmet + sai so tfnh toan)] 

❖ Do trvc tiep: 

De do c6ng suat tn/c tiep ta dung d1,mg Cl;! do la Oatmet. 
Oatmet th-ang d-qc che t90 W ca cau do di$n d9ng ho$c sat di$n d9ng. Cau 
t90 cua Oatmet gom hai cu9n day: 

* 

* 

Hinh 3.33: 80 cong suat m9t chieu bang Oatmet 

+ Cu9n day tTnh (1): c6 so vong ft dung day c6 tiet di$n I6n va d- qc mac noi tiep vdi 
m9ch can do c6ng suat g9i la cu9n dong. 

+ Cu9n day d9ng (2) : d- qc quan nhieu vong vcri tiet di$n day nho, c6 di$n trb nho 
d-qc mac noi tiep Vdi di$n tra phl;I RP va song song Vdi m9ch can do c6ng suat g9i la cu9n 
ap, 

Tren thang do ng- ai ta ghi th�ng tr! so c6ng suat t- ong Ctng v6i g6c quay a. 

Khi doi chieu dong di$n cua m9t trong hai cu9n day m6men quay se doi chieu, do d6 
kim cua Oatmet se quay ng- qc I9i. Tfnh chat d6 g9i la clfc tfnh cua Oatmet . 

De tranh mac nham clfc tfnh, cac dau cu9n day cung noi v6i dau nguon d-qc danh 
dau (*) ho$c (+). Can chu y dieu nay khi sU' dl;lng Oatmet . 

b. Do cotlg suaa ::  tac d1;1ng m ch xoay ch ieiu mQt pha, ba pha: 

❖ Do 1cotlg suaa: trong m ch n ieh xoay ch iell 1 pha: 

V6i m9ch di$n xoay chieu, kh6ng the dung ph- ong phap Ampemet - V6nmet de xac 
d!nh c6ng suat tieu thl;I tren tai (v1 tfch so U I  chi la c6ng suat bieu kien) ma phai dung 
Oatmet de do. 

Ta biet rang g6c quay a trong tr-ang h9p nay t1 I$ v6i cac dong di$n I (dong di$n qua 
tai) va Iv (dong di$n qua cu9n d9ng ti 1$ v6i di$n ap tai) qua 2 cu9n day va g6c I$ch pha 
giu'a chung. V1 di$n cam trong cu9n ap kh6ng dang ke nen dong di$n Iv va U cung pha. 
V$y g6c I$ch pha giCta 2 dong di$n I va Iv cC1ng chfnh la g6c I$ch pha cp giiia dong di$n I va 
di$n ap phl;I tai U. Do d6, ta c6: 
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Trong d6: K ( Kl = -- ) .  
RuRP 

NghTa la g6c quay cua kim ty 1$ vcJi c6ng suat can do. Do d6 Oatmet kieu di$n d9ng 
va sat di$n d9ng c6 the dung de do c6ng suat trong cac m9ch di$n m9t chieu va xoay 
chieu. 

* Khi slf di,mg Oatmet phai chu y den cl,[c tfnh cua cu('>n day. V1 khi d6i chieu dong di�n 1 
trong 2 cu('>n day thl m6men quay d6i chieu d�n den kim cua Oatmet quay ng- gc. 

* 

* 

, � A? ,H1nh 3.34: 80 CO(l� Sl)81 xo,av.
h
chieu bang Oatmet. + Gach aou Oatm t vao m Ch. co 2 cac1 . 

* * 

* I * -
1 

Ru 

UAC 
Rp Rt 

UAc 
Rp Rt 

j j 
a. Cu(ln di�n ap mac tr- cJc b. Cu(ln di�n ap mac sau 

H1nh 3.35: Hai each noi Oatmet 

• 0au cu9n dong di$n trong (hlnh 3.35.a): dung khi do m9ch di$n c6 c6ng suat 
nho 

• 0au cu9n dong di$n ngoai: dung khi do m9ch di$n c6 c6ng suat lcJn. 

- Thay d6i thang do: 

• 0oi vcJi cu9n dong di$n: ng- e1i ta chia cu9n dong (cu9n tTnh) thanh hai nU'a cu9n 
roi dau noi tiep ho�c song song 19i vcJi nhau. 

► Khi dau noi tiep hai nlfa cu9n (hlnh 3.36. a): thang do la lam · 
► Khi dau song song hai nlfa cu9n (hlnh 3.36 b): thang do la 21dm 
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• Doi v&i cu9n di$n ap: dung di$n trd phl:J nhieu cd de thay d6i thang do nh- Von 
met, mac noi tiep cac di$n trc:1 phl:J vao cu(m d9ng, m9ch nh- h1nh 3.36 c: 

a. 

lam 

31ee. LA:J  
b. 

l 
r 

Hlnh 3.36: Thay d6i ca do cua Oatmet 
❖ Do c6ng suat m9ch 3 pha: 

+ M9ch 3 pha 4 day: 

A 

B 

C 

N 

Hlnh 3.37: Sd do dung 3 Oatmet m9t pha 
do cong suat m9ch ba pha 

* 

C. 

De do c6ng suat C1 m9ch 3 pha 4 day ng- oi ta dung 3 Oatmet 1 pha, moi Oatmet 
mac vao m9t pha, sau d6 c9ng cac chI so cua chCmg 19i v&i nhau: 

P3p = P1 +P2 + P3 

Trang thljc te ng- oi ta che t9o Oatmet 3 pha 3 phan ti'.t'. N6 bao gom 3 cu9n dong 
di$n, t- ong Ctng v&i 3 cu9n di$n ap gan tren cung m9t tr1:1c quay. M6men lam quay phan 
d9ng la t6ng cua 3 m6men thanh phan. TCtc la so chi cua Oatmet se ty 1$ v&i c6ng suat 3 
pha. 

Ph- ong tr1nh d�c tf nh thang do: 
So do mac nh- sau: 

A 

1 ··················�····················· 

C/l----�'---0.._, �----------� 

B 

C 

N 

Hlnh 3.38: Sd do d ung Oatmet ba pha ba phan tu' 
do cong suat mach ba pha. 
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+ M ch 3 pha 3 day: 

G9i dong di$n Ch?Y trong 3 pha Ian I- 9t la iA, is , ic ta c6: 
iA + is + ic = 0 ⇒ ic = -(iA +is) 

Cong suat tu'c thoi 3 pha : 

= P 1 + P2 

P3p = iAUA +isUs + icUc = iAUA + isUs - (iA +is)Uc 
= iA (UA - Uc) + is(Us - Uc) = iA UAc +is Use 

Nh- v�y c6ng suat cua m0ng 3 pha 3 day d- 9c do 2 Oatmet m9t pha: 
* Oatmet th Ct nhat do dong di$n pha A va di$n ap u AC 
* Oatmet thCt hai do dong di$n pha B va di$n ap Use 

- So do mac Oatmet nh- sau: 

B 

C 

* 

Hinh 3.39: So do dung 2 Oatmet m(lt pha 
do c6ng suat m9ch ba pha ba day 

Trang thljc te ng- oi ta che t0o Oatmet 3 pha 2 phan tu noi chung m9t tn;-1c, each mac 
day Oatmet 3 pha nh- each mac d ph- ong phap do c6ng suat m0ng 3 pha bang 2 Oatmet 
, so chi cua Oatmet nay se la c6ng suat cua m0ng 3 pha 3 day . 

- So do mac Oatmet nh- sau: 

B 

C 

\ * ; 
i * 

Hinh 3.40: So do dung Oatmet ba pha hai phan tu' 
do c6ng suat m9ch ba pha ba day 

+ T1b c1ng hc;tp m ng 3 pha can bang : 

Neu tr- ong h9p m0ng 3 pha can bang chung ta chi can dung m9t Oatmet m9t pha do 
c6ng suat d m9t pha sau d6 lay ket qua do d- gc nhan v&i 3 (m9ch 3 pha 4 day), ho�c 
nhan v&i 2 (m9ch 3 pha 3 day) 
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A 

B 

C 

N 

* * 
* * 
p p 

B 

C 

b. M9ch 3 pha 3 day 

Hlnh 3.41 : so do dung m(>t Oatmet do c6ng suat m9ch 3 pha doi xung 

Troong hoip nau noa nufng cot tfnh: 

- Neu kim cua m9t Oatmet nao d6 van quay ng- <;5c th1 phai doi chieu cu9n day di$n 
ap cua Oatmet ay. 

- Luc d6 cong suat tac dl,Jng cua m9ch 3 pha se bang hi$u s6 cua 2 s6 chT cua 2 
Oatmet. 

NghTa la: 

Cho nen ta n6i rang c6ng suat cua m9ng 3 pha bang tong d9i so s6 chT cua 2 
oatmet. 

c. Do h� so cong suaa:: 

H$ so cong suat coscp cua m9ch di$n xoay chieu dung d� danh gia chat I- <;5ng cua 
m9ch di$n. 

Trong d6 cp la g6c 1$ch pha giva di$n ap va dong d i$n. 

❖ Do h� so cong suaa: bang ph- dng phap gian tiep :  

+ Theo cang thCrc t nh cong suaa: ta c6 :  

p P = U lcoscp ⇒ cos rp = _ ·. UI 

V$y dung cac d(,lng Cl,J do: Oatmet , V6nmet va Ampemet 

+ Vdi m ch 3 pha noa xofng : 

+ Vdi m ch 3 pha khotlg noa xofng: 
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sau :  
Do coscp cua 3 pha khong bang nhau nen c6 khai n i$m coscp cua m<?ch 3 pha nh-

s Q 

p 

Hlnh 3 .42: Tam giac c6ng suat 

- Tu tam g iac cong suat ta c6: 

Ma: 

Nen: 

1 
cos (f) = -=== 

-J1 + tg2 
(f) 

1 
COS (f) = � 

� l + (i )2 

- V&i h9 tieu thL;t di$n nang: 

Trong d6 : 

tg<p = Q 
p 

* WPK: di$n nang phan khang do bang dL;tng Cl;! dem di$n nang phan khang (cong 
tc:5 phan khang).  

* WTD : di$n nang tac dL;tng do bang dL;tng Cl;! dem di$n nang tac dL;tng ( cong tc:5 
di$n) .  

❖ Do h�  so cong suail: not thaihg : 

DL;tng Cl;! do h$ so cong suat d9c th�ng la coscp ke, coscp ke di$n d9ng 1 pha c6 cc:5 
cau do la ty so ke di$n d9ng c6 mi?ch mac nh- hlnh ve 3 .43: 

2 

R 

Hlnh 3 .43: Sd do nguyen ly cua coscp ke di�n 
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Cu(>n day phan tTnh cua ty so ke la cu9n dong di$n c6 dong di$n cua ph1,,1 tai di qua, 
cu9n day di$n ap d- (Jc chia thanh 2 cu9n d- (Jc d�t d- di di$n ap U, trong d6 m9t cu9n d- (Jc 
noi tiep v6i di$n trd ph1,,1 Rp 16n nen dong 1 1 qua cu('>n day 1 trung pha v6i di$n ap U,  cu9n 
day 2 noi tiep vdi cu9n cam L c6 di$n cam l&n, nen dong 12 qua cu9n day 2 ch$m pha sau 
so Vdi di$n ap U m9t g6c-9O°. 

3.3.3. No n i eih narig :  

a. Cong dulng :  

0e do di$n nang trong m�ch di$n xoay chieu ng- ai ta dung c6ng td  di$n (con g9i la 
may dem di$n nang, di$n ke hay di$n nang ke). N6i each khac: c6ng to di$n la lo�i may 
do dung de do I- (Jng di$n nang tieu th1,,1 cua ph1,,1 tai. So chT tren c6ng to d- <Jc tf nh bang 
kWh. 

b. Cau tab vaHnguyen lyu l am v iet cull cohg to n ieih :  

❖ Cau tat) (h1nh 3.44) 

dTa nhom (6) 

Nam cham dong 
di$n chu' U 

+ Phan finh:  

H nh 3.44: cohg to n ieri 1 pha 

vTnh ci'.ru 

Gorn c6 nam cham di$n chu' G, nam cham dong di$n chu' U va m(>t nam cham 
vTnh Cu'U lam b9 can d !U. 
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- Nam cham di$n chu' G quan day ca nho, so vong nhieu, noi song song v8i m9ch 
can do lam cu(>n ap. 

- Nam cham dong di$n chiJ U quan so vong day ft, tiet di$n day 18n lam cu(>n dong 
va d- 9c mac noi tiep Vdi m9Ch can do. 

- Nam cham vfnh cu'u de t9o ra m6men can.  
+ Phan nong :  

La m(>t dfa nh6m (6) tron, cJ tam dfa c6 gan trl;IC quay (2), m(>t dau trl;IC gan tren 6 dcJ, 
m(>t dau con 19i gan vdi h$ thong banh xe rang (3) c6 cau t9o d�c bi$t theo ty 1$ de dem so 
vong quay cua dfa nh6m the hi$n tren banh xe cua trl;IC so (4). 

❖ Nguyen lyu lam viet :  

Cong t el  di$n lam vi$c theo nguyen ly cam Ctng di$n tu' : 

Khi c6 dong di$n xoay chieu di qua cu(>n dong di$n se sinh ra tu' thong <D 1 bien thien 
qua dfa nhom do d6 trong dfa nhom se xuat hi$n dong di$n xoay i i . T- elng t l! nh- v�y, & 
cu(>n di$n ap dong xoay chieu sinh ra tu' thong <I>2 bien thien do d6 sinh ra dong di$n i_ 
ng- 9c chieu v8i i i cac dong i i va i_ tac dL;1ng v8i <I> 1 va <I>2 t90 thanh m6men quay (Mq) lam 
dfa nh6m quay. 

Do dfa nh6m 19i nam trong tu' tr- ong cua nam cham vTnh cu'U nen khi dfa nh6m quay 
th1 trong dfa 19i xuat hi$n ·dong cam Ctng ic. S(/ t- cmg tac giiJa ic va tu' tr- Ong cua nam cham 
vTnh cuu se sinh ra m6men ham (Mc), ng- 9c chieu vdi m6men quay (do d6 nam cham vTnh 
CU'U con d- c;:ic g9i la nam cham ham). 

Mc = K2.n (n la toe d(> quay cua dfa nhom) 

Khi Mq = Mc th1 dfa nh6m quay deu 

(3.18) 

Nh- v�y toe d(> quay cua dfa nh6m ty 1$ v8i c6ng suat P cua m9ch can do (c6ng suat 
qua c6ng tel di$n). 
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* 0e do di$n nang trong m<?ch xoay chieu 3 pha, ta c6 the dung 2 c6ng to 1 pha v(Ji 
each mac day t- crng h! nh- khi do c6ng suat 3 pha bang 2 Oatmet. Cung c6 the dung c6ng 
tcr 3 pha de do di$n nang trong m<?ch xoay chieu 3 pha. 

* Cong tcr 3 pha gom 2 ccr cau cong tcr 1 pha noi tren cung m9t tn,ic quay nh- h1nh 
3.45: 

5 

H nh 3.45: C.ANG TO BA PHA 
1 ,  2. Nam cham di$n xoay chieu 6. Cu(m day di$n ap 
3. Nam cham v'fnh ci'tu (nam cham ham) . 7. Tn,ic quay 
4. 8Ta nhom 8. H$ thong dem s6 vong quay 
5 .  Cu9n day doni::i dien 

c. each m c cohg to vao math can no: 

4 

0oi v(Ji cong tcr 1 pha hay 3 pha deu c6 Cl/C tfnh cua cac cu9n dong Va ap d- (JC 
danh bang dau (*), do d6 khi mac day can chu y dau dung dau ctfc tfnh. 

- Scr do dau day cong tcr 1 pha: (H1nh 3.46) 

L 

Nguon 

� ,------� � . . . . . . . . . . : : . . . . . . . . . . . ..-_,_---. . . . . . : : . . 
� � . . . . . . : : . . . . · ..... ................................ . . . . . . . . . . . . . . . ·························· ····· · 

95.,----------� 
N 

Hlob 3 1 §· Sa 12 1?1 1 d?H c§rg ta 1 pba 
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- Sa do dau day cong to 3 pha 3 phan tu' (H1nh 3.47). 

* * * 

A .......................................... ................... ........................................... ................... .......................................... .......................... ..................... -,--

B 

C Tai 

N 

Hlnh 3.47: So do dau day cong to 3 pha 3 phan tu' 

Kf hi$u qui - CJc: cong to di$n m9t pha d- a ra 4 dau day d- <;1c danh so Ian I- <;1t tu' 
trai qua phai la 1, 2, 3, 4 hay 1 S, 2S, 3L, 4L 

► Cac dau 1, 2 hay 1 S, 2S d- <;1c noi v6i nguon. 
► Cac dau 3, 4 hay 3L, 4L d- <;1c noi v6i tai tieu thl;J. 

d. Cach chQn cang tc:J h(lp I 
► Tren cong to di$n nha san xuat se cho cac gia tri: 
■ 0i$n ap dinh mCtc: Ucrm la gia tri di$n ap cho phep cong to lam vi$c. Cong to 1 pha 

th- ang c6 di$n ap d!nh mCtc la 220V ho�c 11 0V; Cong to 3 pha th- ang c6 di$n ap dinh 
mCtc la: 3 pha 380V ho�c 3 pha 220V. 

■ Dong di$n dinh mCtc: lcrm la gia tr! dong di$n lam vi$c cua cong to. Nha san xuat 
th- ang cho gia tr! dong di$n lam vi$c b1nh th- ang (dinh mCtc) va dong di$n toi da (clfc d<?i) 
ma cong to c6 th§ lam vi$c d- <;1c d- Cli d<?ng lcrm ( lmax) -

■ Hang so cong to: cho biet so vong quay cua cong to tren moi KWh di$n nang tieu 
thl;J. Thong th- ang c6 cac hang so sau: 450 Rev/KWh; 600 Rev/KWh; 900 Rev/KWh; 1200 
Rev/KWh ... 

■ Ngoai ra tren nhan con c6 cac thong so khac nh- : tan so; so hi$u san pham; nam 
san xuat ... 

► Quan sat cac ky hi$u tren m�t cong to de ch9n cong to thfch h<;:lp v6i m<?ch can do: 
di$n ap, dong di$n dinh mCtc, hang so cong to, cap chfnh xac v.v ... 

Khi ch9n cong to, ngoai vi$c ch9n di$n ap cua cong to thfch h<;:lp v6i di$n ap m<?ch 
can do, ta can phai ch9n dong di$n dinh mCtc cua cong to thfch h<;:lp veli dong di$n m<?ch 
do. Muon vfN ta phai tfnh c- ang d9 dong di$n toi da cua tat ca cac do dung di$n trong 
nha, xem nh- tat ca do dung di$n nay d- <;1c su d1:-1ng cung m9t luc. 

e. Do k iem corig to : 
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Do cau t0o cua c6ng to (cu(>n dong di$n day to ft vong va cu(>n di$n ap day nho 
nhieu vong hon) nen khi dung Ohm ke de do kiem se d- c;;c ket qua RD0NG << Ryp - Chu y: 
Muon phep do d- c;;c chfnh xac; khi do phai hd cau noi t0i diem so 2 tren so do h1nh 3 .46. 

f. Kiem tra boatot noaquay cua cotig to: 

Toe de) quay cua c6ng to phl;J thu(>c vao: 
+ 89 Ian cua tai: tai cang Ian toe de) quay cang nhanh. 
+ Hang so dem cua con� to: hang so nay cang cao toe de) quay se cang nhanh. 

Bay la tham so co ban de can chTnh ho�c kiem tra de) chfnh xac cua c6ng to. 
V dy: 
Cong to di$n lo0i 220V; 10 (30)A; 600Rev/ KWh. Kiem tra cong to bang b6ng den 

220V - 1 OOW th1 thay: 
• Gia su' di$n ap nguon dung la 220V va cong suat cua den dung 1 OOW kh6ng sai 

so. 
• Do c6ng suat cua den la 1 OOW nen phai su' dl;Jng 10 h th1 I- c;;ng di$n nang tieu thl;-1 

mai la 1 KWh. NghTa la luc d6 dong ho quay d- c;;c 600 vong. 
• Nh- v�y trong 1 gia cong to se quay d- c;;c 600/10 = 60 vong hay la moi phut c6ng 

to se quay 1 vong. 

g. Oc;,c cbiso va t nh nieih nang tiell thui: 

Khi cong to lam vi$c I- c;;ng di$n nang tieu thl;-1 se d- c;;c hien th ! tren m�t so, don vi tfnh 
la KWh. Ng- ai dung chT vi$c d9c gia tri nay theo qui - ac W trai sang phai. 

NGAN CHl,IC LO 1/1 O 

I 

CHl,IC NGAN TR0rvi DON V 

Tfnh di$n nang tieu thl;-1 cua m(>t thang: 

Athiing = chi so mdi - chi so cu. 
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❖ Cau hoi trac nghi$m: 

CAitJ Hoa V A0BA0 T AiP 

+ 89c ky cac cau hoi ch9n va to den y tra lcri dung nhat vao o th fch hqp d c(>t t- dng 
Ctng (Mai cau chi c6 m(>t y dung). 

TT NQi dungcau hoi a b C d 

3. 1. Dong di$n xoay chieu th- crng d- qc do bang:  □ □ □ □ 

a. Ampe K1m; 
b. VOM; 
C. Oatmet va Vonmet; 
d. Ampemet va V6nmet . 

3.2. Khi do dong di$n ho$c di$n ap; G6c quay cua kim cang 1cm th1 □ □ □ □ 
ket lu�m: 

a. Tr! s6 cang nho; 
b. Tr! s6 rat nho; 
c. Tr! s6 cang l&n; 
d. Tuy lo<?i, 

3.3 Khi do dong di$n ho$c di$n ap bang may do chi thl kim. Tr! s6 □ □ □ □ 
phai d- qc d9c tr! tu: 

a. Phai qua trai; 
b .  Trai qua phai; 
C. Giu'a ra 2 bien; 
d. T'?i V! trf kim dung l'?i. 

3.4 Khi do di$n ap: 8§ phep do d- qc chfnh xac, di$n trd cd cau do □ □ □ □ 
so v&i di$n trd tai phai: 

a. Rat nho; 
b. Bang nhau; 
c. Rat l&n; 
d. L&n hdn 

3.5 Cong suat m9ng 3 pha 4 day d- qc do tn/c tiep bang : □ □ □ □ 
a.  Oatmet 1 pha; 
b. Oatmet 3 pha 3 phan tu'; 
C. Vonmet; 
d. Oatmet 3 pha 2 phan tU'. 

3.6 Cong suat m9ng 3 pha 3 day d- qc do tn/c tiep bang: □ □ □ □ 
a. Oatmet 1 pha; 
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b. Oatmet 3 pha 2 phan tu'; 
c. Oatmet 3 pha 3 phan tu'; 
d. Ampemet. 

3.7 Cong suat m9ch d i$n 3 pha 4 day d- qc do gian tiep bang: □ □ □ □ 
a. Oatmet 3 pha; 
b .  3 Oatmet 1 pha; 
c. 2 Oatmet 1 pha; 
d. Ampemet 

3.S- Cong suat m9ch di$n 3 pha 3 day d- qc do gian tiep bang: □ □ □ □ 
a. Oatmet 3 pha; 
b.  3 Oatmet 1 pha; 
C. 2 Oatmet 1 pha; 
d. Ampemet. 

3.9 Dung 3 Oatmet 1 pha de do cong suat ms1ng 3 pha khi: □ □ □ □ 
a. M9ng 3 pha khong c6 day trung tfnh; 
b. M9ng 3 pha c6 day trung tf nh va phy tai khong doi xC!ng; 
c .  M9ng 3 pha c6 ph1,,1 tai khong doi xC!ng; 
d. M9ng 3 pha trung the tro len. 

3. 10. Dung 2 Oatmet 1 pha de do cong suat m�mg 3 pha khi: □ □ □ □ 
a. M9ng 3 pha khong c6 day trung tfnh; 
b. M,1mg 3 pha c6 day trung tf nh-va phy tai khong doi xC!ng; 
c. Mc�ing 3 pha c6 ph1,,1 tai khong doi xC!ng; 
d. M9ng 3 pha trung the tro len. 

3. 11  Dung 1 Oatmet 1 pha de do cong suat 3 pha khi: □ □ □ □ 
a .  M9ng 3 pha khong c6 day trung tfnh; 
b. M?ng 3 pha c6 day trung tf nh va phy tai khong doi xC!ng; 
c .  M9ng 3 pha c6 day trung tfnh va phy tai doi xC!ng; 
d. M9ng 3 pha trung the tro len. 

3. 12 Cong suat m?ng di$n m9t chieu d- gc do gian tiep bang: □ □ □ □ 

a. Oatmet DC. 

b. Vonmet va Ampemet DC; 

C. Oatmet 1 pha; 

d. Cong ta di$n. 

3. 13 Cong suat m9ng di$n m(>t chieu d- gc do tn/c tiep bang: □ □ □ □ 

a. Oatmet DC. 
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b. Vonmet va Ampemet DC; 

C. Oatmet 1 pha; 

d. DC Cong tc:5 di$n. 

3 . 1 4  Cu(,n day dong di$n t rong Oatmet 1 pha d- <;1c mac : 

a. Noi tiep vdi tai; 

b. Song song vdi tai; 

C. Song song vdi nguon; 

d. Noi qua tl;J bu 

3. 15 Cu(>n day di$n ap trong Oatmet m(>t pha d- (;1c mac: 

a. Noi tiep vdi tai; 

b. Song song vdi tai; 

C. Song song vdi nguon; 

d. Noi qua tl;J bu. 

3. 1 6  Thong th- Cing Oatmet 1 pha dung de do: 

a. Cong suat tac dl:Jng; 

b. Cong suat phan khang; 

c. Cong suat bieu kien; 

d. Dung I- <;1ng cua tl;J bu. 

3 . 1 7 Cong tc:5 di$n 1 pha dung de do: 

a. Cong suat tieu thl;J cua h9 gia d1nh. 

b. Di$n nang tieu thl;J cua h9 gia d1nh. 

c. Dong di$n tieu thl;J cua h9 gia d1nh. 

d. 0i$n nang tieu thl;J m<?ng DC. 

□ □ □ □ 

□ □ □ □ 

□ □ □ □ 

□ □ □ □ 

3 . 1 8 Cu(>n day dong di$n va cu(>n day di$n ap trong cong tc:5 1 pha □ □ □ □ 
c6 dac diem: 

a. Cu(>n di$n ap nhieu vong, day nho; Cu(>n dong di$n 
ft vong, day to; 

b. Cu(>n di$n ap ft vong, day to; Cu(>n dong di$n nhieu 
vong, day nho; 

c. Cu(>n di$n ap nhieu vong, day to; Cu(>n dong di$n ft 
vong, day nho; 

d. Cu(>n di$n ap ft vong, day nho; Cu(>n dong di$n 
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3. 1 9  

3.20 

3.21 

3 .22 

nhieu vong, day to. 

Khi c6ng to di$n kh6ng c6 nam cham vTnh cU'u th1 ho9t d9ng 
cua dTa nh6m c6 dac di§m: 

a.  Quay ch�m hon; 

b. Quay nhanh hdn;  

C. Khong quay; 

d .  Quay theo tan so nguon. 

M9t cong to di$n c6 so vong quay cho moi KWh la 600. Khi 
h i$u chTnh ,  neu dung b6ng den 1 00W ( cr dung di$n ap d!nh 
mCrc) th1 thoi g ian chTnh d!nh cho m9t vong quay la:  

a .  30 g iay; 

b. 45 g iay; 

C. 60 giay; 

d. 75 g iay. 

Muon ki§m tra toe d9 quay "nhanh" hay "ch�m" cua c6ng to 1 
pha. Ngoai c6ng suat tai ta con phai can CU' vao: 

a .  Hang so may dem cua c6ng to; 

b. 8 i$n ap djnh mCrc cua cong to; 

c. Dong di$n tai qua c6ng to; 

d. Tan so di$n ap nguon. 

Cho biet chT so Ampemet va V6nmet trong ni"9ch di$n nh- h1nh 
ve: 

A -

V 

B _  

C 

. 
A 

-.- - -
V V V 

a. Dong di$n day, di$n ap day; 

b. Dong di$n day, di$n ap pha; 

c. Dong di$n pha, di$n ap day; 

I 
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d. Dong di�n pha, di�n ap pha. 

3.23 - Muon do dong di$n chfnh xac th1 di$n trcJ n9i cua Ampemet ke □ □ □ □ 
so v&i di$n trcJ phl,J tai phai: 

a. Nho hon nhieu Ian; 

b. Ldn hem nhieu Ian; 

c. Bang nhau; 

d. Khong so sanh d- c;:ic. 

3.24 May bien dong di$n (Bl) c6 c6ng d(,lng: □ □ □ □ 

a. Bien dong di$n nho thanh dong di$n l&n phu h<;:lp v&i c6ng 
suat tai; 

b. Bien dong di$n l&n thanh dong di$n nho phu h<;:lp v&i d(,lng 
Cl,J do tieu chuan; 

c. Bien di$n ap nho thanh di$n ap ldn phu h<;:!p vdi di$n ap 
cua thiet b!; 

d. Bien di$n ap ldn thanh di$n ap nho phu h<;:lp vdi d(,lng Cl,l 
do tieu chuan. 

3.25 May bien dong di$n su' d(,lng trong cong nghi$p la lo9i: □ □ □ □ 

a. Bien d6i dong di$n nho thanh dong di$n ldn; 

b. Bien d6i dong di$n Ian thanh dong di$n nho; 

c. Gach ly dong di$n can do vc:Ji co cau do; 

d. Bien d6i c6ng suat phan khang. 

3.26 Khi do di$n trcJ phl,J tai bang Ohm ke, ta phai do luc: □ □ □ □ 
a. M9ch dang mang di$n; 
b. M9ch da d- c;:ic cat nguon; 
c. M9ch dang lam vi$c; 
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d .  Mc;ich da d- qc cat 1 pha. 
3.27 Khi do di$n tro, g6c quay cua kim cang 1cm th1 ket lu�m: □ □ □ □ 

a.  0i$n t ro rat 1cm ;  
b. 0i$n tro cang l&n; 
C. 0i$n tro cang nho; 
d. Tuy loc;ii may do 

3.28 Khi do di$n tro bang may do chT th! kim, tr! so phai d- qc d9c tu: □ □ □ □ 
a. Phai qua trai ; 
b. Trai qua phai ; 
C. Giu'a ra 2 bien; 
d. T9i V! trf kim du'ng 19i. 

3.29 Muon kiem tra chc;im mat (chc;im vo) cac thiet b! di$n, dung □ □ □ □ 
dong ho do di$n tro, diftt o thang do: 

a. X1 hoiftc X1 K; 
b. X1 hoiftc X10; 
C. X10 hoiftc X10K; 
d. X1 K hoac 1 OK. 

3.30 Khi di$n tro can do c6 gia tr! lein, dong ho VOM de o thang do □ □ □ □ 
qua nho th1 kim se chT: 

a. Quay nhieu v- qt khoi thang do; 
b. Kim dao d9ng quanh V! trf on; 
C. Kim quay rat ft gan nh� chT (j VO cung; 
d. 89c b1nh th-ang, rat chfnh xac. 

3.31 Bong ho vc;in nang dung de do: □ □ □ □ 
a. 0i$n tro; 0i$n ap m9t chieu, xoay chieu; Dong di$n m9t 

chieu, xoay chieu. 
b. 0i$n tro; 0i$n ap xoay chieu va dong di$n m9t chieu. 
c. 0i$n tro; 0i$n ap m9t chieu, xoay chieu va dong di$n 

xoay chieu. 
d. 0i$n tro; 0i$n ap m9t chieu, xoay chieu va dong di$n 

m9t chieu. 
3.32 Nguon pin ben trong may do v9n nang VOM su' d1,mg mc;ich do: □ □ □ □ 

a.  0i$n ap xoay chieu; 
b. Dong di$n DC; 
C. f)ien tro; 
d. Tat ca cac chCtc nang 

3.33 Trong may do v9n nang VOM c6 su' d1,mg bien tro die□ chTnh □ □ □ □ 
On la nham m1,1c dfch: 
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a. Hi$u ch1nh 19i phan ca khf cua ca cau do; 
b. Hi$u ch1nh nguon cung cap cho moi m9ch do; 
c. Tang di$n trei n9i cua may do; 
d. Giam sai so ca nhan. 

3.34 Dung may do VOM d§ do di$n di$n trei, d$t Ci thang do thap, □ □ □ □ 
dieu ch1nh kim chi OQ; khi chuy§n sang thang do Ion hon kim 
kh6ng con Ci V! trf cCi, la do: 

a. Nguon pin b! yeu nhieu ; 
b. Bien trei dieu ch1nh bl hong; 
c. N9i trei cua moi thang do khac nhau; 
d. 0i$n trei que do c6 gia trl am. 

3 .35 Khi ch9n Megommet d§ do di$n trei each di$n can cCt vao: □ □ □ □ 
a. Toe d9 quay cua Manhet6; 
b. 0i$n ap dlnh mCtc cua thiet bl; 
c. Chat I-c;mg cua vo thiet b! ; 
d .  GiCJi h9n do cua may. 

3.36 S6 chi cua Meg6mmet chi chfnh xac khi: □ □ □ □ 
a. Quay manheto th$t deu tay; 
b. Quay manheto den du di$n ap; 
c. Kim on d!nh, kh6ng con dao d9ng; 
d. 0en bao sang len. 

3.37 Khi ch-a quay manheto kim cua Meg6met nam Ci V! trf: □ □ □ □ 
a. L$ch ve ben phai 1 5%;  
b. Nam h�n ve ben phai m$t so; 
C. Nam ben trai m$t so; 
d. L- ng chu'ng bat ky tren m$t so. 

❖ Bai top :  T9i sao trong tr- ong hc;Jp dung 2 oatmet 1 pha do cong suat m9ch 3 pha 3 day da mac 
dung CI/C tfnh nh- ng van c6 th� c6 1 oatmet quay ng- <;1c? Chung minh.  
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Bai 4 

SO0D U1N G CAt: LOAII MAih' N O  THOlNG D UfNG 

4.1 . VOM, Me�omm Teran: 
4.1 .1 SU' dl;-(ng may no vain nahg : 

a. Cong duihg : 
May do VOM do d- 9c cac di;li I- qng : 

• Di�n trc:1 den hang K n . 

• 0i$n ap xoay chieu, m9t chieu den 1 000 V. 

• Dong di�n m9t chieu den vai tram mA. 

b. Keil: cau mail: ngoad : 

7 

50 30 

Q OFF 

OUT PUT 

DC 

2.5 

DCm 

COM 

8 

+ 

0 

H nh 4.1 : KET CAU MOT NGO.A.I CUA VOM DEREE 360RE 
1 .  Num xoay. 5. Nut chinh OQ(Adj). 
2. Cac thang do. 6. Kim do. 
3. Cac V?Ch s6 (V?Ch d9c) . 7. L6 cam que do. 
4. Vit chinh kim. 8 .  G- Clng phan chieu. 
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c. each SU' d1;.1ng: 

❖ Do n ieh tr60 
• B- Cle 1: Cam que do dung vl trf: do (+); den (-). 
• B- Cle 2: Chuyen num xoay ve thang do phu h9p (m9t trong cac thang do di$n 

trc:1 n). 
• B- Cle 3: Ch�p 2 que do va dieu ch1nh num (Adj) cho kim ch1 dung so O tren Vcilch 

(n). 
• B- Cle 4: Tien hanh do: cham 2 que do vao 2 dau di$n trc:1 can do. 

81UU CHINH 

0 

CHOP 2 QUE AO 

Hlnh 4.2: 80 di�n trcJ 

• B- Cle 5 :  09c tr! so: tr! so do di$n trc:1 se d- 9c d9c tren Veil Ch (tren m$t so) theo 
bieu thCfc sau: 

s6 60 = s6 DQC X THANG 60 

Vf dl:J 1:  Num xoay d$t e1 thang x1 O; d9c d- 9c 26 th1 gia tr! di$n trc:1 do d- 9c la : 

So do = 26 x10 = 260 n. 

Vf dy  2 :  Num xoay d$t e1 thang x1 OK; d9c d- 9c 100 th1 gia tr! di$n trc:1 do d- 9c la : 

So do = 100 x10K = 1000 Kn = 1MQ. 
• Chu : 

► M ch ao phai o tr ng thai khang c6 ai�n. 

► -EJi�n trd can ao phai a- (Jc c t ra khoi m ch. 

► Khang a- (Jc ch m tay vao que ao. 

► -£Jot o thang ao nho, thay kim aong ho khang Ian th ch- a v{)i ket Juan ai�n tro b hong 
ma phai chuyc;n sang thang ao /{Jn hon ac; kic;m tra. T- ong ti/ khi aat o thang ao Ian, 
thay kim aong ho chl O th phai chuyc;n sang thang /{Jn hon. 

❖ Do n ieh a[p xoay ch i eti :  

• B- Cle 1: Chuyen num xoay ve thang do phu h9p (m9t trong cac thang C1 khu vlfc 
ACV; mau do). 
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• 8- 6c 2:  Tien hanh do: Cham 2 que do vao 2 diem can do. 
• 8- 6c 3: 09c tr, so: So do se d- gc d9c cr cac V9Ch con l9i tren m?t so (tru' V9Ch 

Q) theo bieu thCtc nh- sau: 

s6 60 = s6 DQC X (THANG OON CH flQC) 

Vf dt,1: 0?t cr thang 5OV - AC; d9c tren v9ch 1 0  thay kim dong ho ch1 8 V th1 so do 
la: 

• Chti : 

So do = 1 00 *  50 = 20V 
250 

► Thang ao phai Ian hem gia tr can ao. Tot nh{ft la gia tr can ao khoang 70% gia tr 
thang ao. 

► Phai c{)n than tranh va qu(lt que ao gay ng n m ch va b ai�n giot 

❖ No n i en a[p moil: ch ieu :  

Tien hanh t- cmg t{/ nh- phan b, nh- ng num xoay phai d?t cr khu v{/c DCV va cham 
que do phai dung c{/c tfnh nh- h1nh 4.3. 

0 
D CV 

Hlnh 4.3:  -0o di$n ap mc)t chi§u 

❖ No dong n ieih moil: ch ieu : 

• 8- 6c 1: Chuyen num xoay ve khu v{/c DC mA. 
• 8- 6c 2: Tien hanh do: Cat m9ch, noi tiep que do vao 2 diem can do. 
• 8� 6c 3: 89c tri so, t- cmg t{/ nh- phan b, don V! tfnh la mA ho?C µA neu de cr 

thang 50 µA. 

Khoa fl ien - Tr6611g TCN KTCN Huflg Voong Page 67 



,( 
+ 

H1nh 4.4: Do dong di$n m9t chieu 

❖ Cat chbt nang khat cuia thang no fl ien troo 

+ Bo thong m?ch, hcJ m?ch . 

n x1 

Khong dut (thong m9ch) 

Hlnh 4.5: Ki§m tra thong m1;1ch 

+ Kiem tra Ch?m VO. 

O X1 0K 
0 

Vo 

Hlnh 4.6:  Ki§m tra ch1;1m vo. AEN ,------, AEN 

7 
n x1 _n X1 + 

Hinh 4.7: Ki§m tra, xac d!nh cifc tfnh di6t 
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• Sau 2 Ian do (dao dau di6t - thu$n nghlch): 1 Ian kim quay m�mh, 1 Ian kim 
khang quay la aiat c£h tot. 

• Cfng vdi Ian kim quay m�mh: que (-); mau den noi v6i ct,tc nao th1 ct,tc d6 la 
Anode (d- dng Ct/C cua aiat). Do khi a6 aiat a- (JC phan Ct/C thu6n va que (-) a- (JC 

n6i v6i nguon (+) ben trong cua may do. 

+ Ki§m tra tu dien: . . . 

QUAY M NH 

_t 
T-

Q 

GIAM DAN 

Hlnh 4.8: Ki§m tra t1,1 di$n. 

Thoa man dong theii 3 dieu ki�n tren th1 t1,1 di�n con tot. 

4.1 .2 SoOduihg ma;r no nieih t roocath nieih - Meagom meil: : 

Hlnh 4.9: Ket cau ngoai cua Megomet 
1 .  C9c noi que do. 
2. Kim do. 
3. V9ch so. 
4. Tay quay manheto. 

Q 

ON AINH 

QUAY AEN KHI KIM 
KHANG C£J N DAO 

AQNG 

QUAY NHANH,  
A0U TAY. 

Meg6met la lo9i may do dung do di�n tro ICJn hang MQ, th- e5ng dung d§ kiem tra di�n 
tro each di�n cua thiet bl. 

• Cach SU' d1;1ng: 
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M(:>t que k�p vao phan dan di$n, que con 19i k�p vao phan each di$n (v6 may). Quay 
manhet6 nhanh, deu tay den khi kim on dlnh khong con dao d(:>ng th1 d9c trl so. 

• Chu 

- Phai quay manhata that auu tay. 

- Khi ch- a SU' d(!ng kim cua Magamet nam d v tr bat ky tran mat s6. 

- Sa d(!ng aung cap ai?n ap cua Magammet khi kigm tra each ai?n cua thiet b (500V, 

1 OOOV, 2000V) 

4.1 .3. Sbudu'inq ma!IJ no n ien troOt iep naa:: Teram t: 
a. Cotlg du'ing: Teromet la d1,mg Cl;! chuyen dung de do di$n tro noi dat. 
b. Cach s11 dt;Jng: 

► Noi CI/C X v&i c9c can do Rtd· 
► Noi CI/C ap U ve1i c9c phL;J, each c9c can do Rtd m(:>t khoang 20m 

► Noi CI/C dong I ve1i c9c phL;J each c9c U m(:>t khoang 20m. 

► Quay may phat deu tay. 

► 89c ket qua do. 

4.2. Ampe k m, OSC (oscil loscope: dao d(:>ng ky). 
4.2.1 . SLI' dt;Jng Ampe k m: 

Ampe k1m la b(:> bien doi dong di$n c6 16i sat ma h1nh dang ben ngoai giong nh- mot 
cai k1m. Neu ng- oi ta k�p am-pe k1m vao day dan di$n, th1 day dan di$n c6 tac dL;Jng nh
cu(:>n scl cap cua b(:> bien dong. V&i Ampe k1m ng- oi ta c6 the do c- ong d(:> dong di$n ma 
khong can ngat day dan ra. 

. .  

t 

Barn mo g9ng klm �!-:( : 
:::::<- ' ::::=� 

Ch9n thang do 

H i§n thj 

Hlnh 4 .1 0: Hlnh dang Am-pe klm 

a. Cotlg duing: 

ChCtc nang chfnh cua Am-pe k1m la do dong di$n xoay chieu (den vai tram A), th- ong 
dung de do dong di$n tren d- ong day, dong di$n qua cac may m6c dang lam vi$c. 
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Ngoai ra tren Am-pe k1m con c6 cac thang do ACV, DCV va thang do dit%n tro. 

b. Cach SU' d1;1ng: 

Hlnh 4.1 1 Ket cau ngoai cua Ampe klm 
1 .G½>ng klm; 2. Chot mc:1 g9ng klm; 
3. Num xoay; 
5. Nut dieu chinh O; 
7. Gae v�ch d9c; 

4. Nut kh6a kim; 
6.  Kim chi thi ; 
f _o cam que do 

❖ No dong n ieih xoay ch iell : 

- B- cJc 1 :  Chuyg n num xoay sang khu vlJc ACA. 

7 

8 

- B- crc 2: On mo g9ng k1m, k�p d- cmg day can do vao giCta (chi can k�p m(>t 
day pha ho�c day trung tfnh). 

- B- crc 3: 89c tr! so: t- c:Jng ti/ may do VOM. 

❖ No cat nail 166ing con laiI : 

Hoan toan giong nh- may do VOM. 

• Chu : 

- Khi ao chi can k?P m{?t day. 

- Khang SU' dl.jng que ao ag ao ACA. 

- Phai c{?n than tranh nham /§n cac thang ao khac v{Ji thang ao ACA. 

4.2.2. SU' d1;1ng Dao noihg k (oscilloscope) : 

a. Gidi thi�u :  

Dao d(:mg ky la lo?i d1._mg cy c6 nhieu chCfc nang c6 chCfa nhieu khoi thay the trong 
cac kenh thling dCfng va nam ngang. N6 nham dg khao sat cac xung tuan hoan hay cung 
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don tu' 1 OµV den 5OOV trong dai tan so den 3.5 GHz, c6 the quan sat chyp anh d- (ic. 
NhLI'ng khoi c6 the thay doi d- c;1c la: khuyech d9i v i  sai de) nh9y cao hai kenh, lay mau, khoi 
quet doi hay logarit. 

D�c tfnh cua dao dc)ng ky phy thuc)c vao cac khoi d- (ic su' dyng tfn hi$u can khao sat 
d- c;fc d- a Wi m9ch vao cua m9ch th�ng dung (Y). Sau d6 d- (ic d- a vao be) tien khuyech 
d9i de khuyech d9i va bien doi pha. St! phy thuc)c vao cac khoi thay the trong thanh phan 
cua be) tien khuyech d9i c6 the la khuyech d9i hai kenh (doi noi), khuyech d9i lay mau (be) 
dieu che - tr9n), khuyech d9i logarit (be) lay logarit) hay la mc)t be) chuc nang khac. Chung 
lam nhi$m vy khuyech dai so be) va gia cong tfn hi$u . Tiep theo tfn hi$u d- (ic bien doi pha 
de d- a vao " d- ong day tre" de be) thdi gian khai dc)ng (thdi gian ch�m tre) cua kenh nam 
ngang (X) . -0- dng day tre thlfc hi$n chuc nang cua n6 khi lam vi$c vdi cac khoi c6 nhi$m 
vy giif a t9a de) thoi gian thlfc. 

Phan ap 
vao 

JUl Xung 
mau 

B9 dong 
b9 

Mach 
ngo vao 

Mach tao 
.khoi · 

Msich khCJi 
d9ng 

Tien 
khuyech dsii 

Day tr§ Khuyech dsii+----------, 
th�ng dung 

.-----+----+---+-' 1/ 
Kh uyech d sii I-----+---' 

chieu sang 

May phat 
quet 

I----+--, 

Khuyech dsii 
nam ngang .,__ __ � 

H nh 4.1 2:  SO 00 KHOI CUA DAO OQNG K 

TCt 66 tf n hi$u d- (ic d- a den be) khuyech d9i dau ra de d- a den hai ban clfc th�ng 
dung (Y) cua ong ph6ng tia di$n tu'. 

0 che de) dong be) trong, W kenh th�ng dung m9t phan cua tfn hi$u khao sat d- (Jc lay 
ra de d- a vao be) dong be). Sau d6 la m9ch khai dc)ng. Tfn hi$u ra se d- c;fc d- a den khai 
dc)ng may phat quet hlnh rang c- a va hlnh b�c thang de den be) lam 1$ch tia ngang (X) cua 
ong ph6ng tia di$n tu'. 

May phat quet c6 the dieu ch1nh che de) lam vi$c va de) dai cua tf n hi$u ra. 

Trang thanh phan cua dao dc)ng kycon c6 be) chuan bien de) va thdi gian de di$n ap, 
chu ky va tan so. 

0e bien de) va thdi gian c6 the su' dyng cac ph- ong phap khac nhau nh- sau: 
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❖ Do bieil noabaing phbong phJ2fp so sa111h: : 

► 0i$n ap can do d- (Jc so sanh v&i di$n ap mau. Vi$c so sanh d- (Jc tien hanh ngay 
tren man h1nh. Ket qua la tfn hi$u do bang bao nhieu Ian tfn hi$u mau. 

► 80 bieh d9 bang ph- dng phap bu di/a tren vi$c bu tfn hi$u do bang tfn hi$u mau. 
Vi$c bu d- (Jc th!Jc hi$n bcri b9 khuyech d9i vi sai. Ong ph6ng di$n tu' lam nhi$m vy chi thi 
can bang, ph- dng phap nay c6 d9 chfnh xac cao. 

► Vi$c do thdi gian c6 the su' dyng chuan thdi gian va tfnh so v9ch cua tfn hi$u do 
so v&i cac moc chuan thdi gian tren man h1nh. 

b. Cong dung 

Dao d9ng ky la m9t thiet bi do I- dng d- (Jc thiet ke de t9o ra hi$n t- (Jng di$n c6 the 
. trong thay d- (Jc bang mat th- dng. 06 la m9t tfnh chat d�c bi$t de su'a chCra va dieu ch1nh 
TIVI  va VIDEO. Gan day v&i SI/ phat trien cua cong ngh$ di$n tu', chat I- (Jng dao d9ng ky 
(oscilloscope) trcr nen tot hdn va Ctng dyng r:; ... :: rai hdn, cy the d- (Jc su' dyng de quan sat 
h1nh d9ng cua tfn hi$u, dong thdi do m9t so d9i I- (Jng nh- dong di$n, di$n ap, g6c 1$ch pha 
giCra hai tfn hi$u va do tan so v.v .. 

c. Cach su dl;lng OSC (oscilloscope): 
Cac lo9i oscilloscope khac nhau d- (Jc san xuat bcJi nhieu hang khac nhau, nh- ng 

each Su' dyng ve Cd ban la giong nhau . Trong phan nay se giai thfch ph- dng phap cd ban 
su' dyng oscilloscope. 

❖ !\l ieu chanh vo trf  fliem sang treti man hlnh: 

• INTEN (dieu ch1nh d9 sang): khi dieu ch1nh nut INTEN theo chieu kim dong ho, 
th1 d9 sang cua diem sang tren man h1nh se sang hdn. 

• LEVEL (-0ieu ch1nh mCtc xung kfch): vi trf TRIGGER de quan sat d9ng s6ng ma 
c6 the dieu ch1nh d- (Jc bcJi nut dieu ch1nh mCtc xyng kfch. 

• V.POSITION (0ieu ch1nh vi trf theo tryc Y): V.POSITION la nut dieu ch1nh diem 
sang len ho�c xuong. 

• H.POSITION (-0ieu ch1nh theo tryc X): H.POSITION la nut dieu ch1nh diem 
sang dich tral ho�c phai. 

• AC-GND-DC (Thay d6i d9ng tfn hi$u vao): Khi chuyen m9ch AC-GND-DC d- (Jc 
d�t cJ vj trf AC, th1 tfn hi$u d- (Jc noi t&i b9 khuech d9i Y thong qua ty C, va khi 
chuyen m9ch AC-GND-DC d�t cJ vi trf DC, th1 tfn hi$u d- (Jc noi trl/c tiep t&i b9 
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khuech d<?i Y. Khi chuyen m<?ch AC-GND-DC d$t a V! trf GND, th1 dau vao 
m<?ch khuech d<?i Y d- 9c noi xuong dat. 

• FOCUS: -0ieu ch1nh diem sang t6i v [  trf trung tam cua man h1nh bai nut dieu 
ch1nh V.POSITION va nut H.POSITION, sau d6 dieu ch1nh d9 h9i ty cua diem 
sang bang nut FOCUS 

• AUTO: Trong oscilloscope se khong bat dau quet cho t6i khi c6 xung kfch dong 
b9, v1 v$y trong oscil loscope hau het deu c6 khoi quet tl! d9ng. 

Khoi quet t l/ d9ng la khoi h/ dao d9ng khi m<?ch dong b9 lam vi$c v6i tan so 50Hz, th1 
m<?ch t<?o xung quet c0ng d- 9c dieu khien bai tan so nay. C6 nghTa la khi ch- a c6 tfn hi$u 
vao th1 m<?ch quet van lam vi$c va tren man h1nh van c6 v$t sang nam ngang. 

❖ Quan sat d ng t n hi�u : 

Cach sU' dyng m<?ch nang cao tra khang vao, khi tra khang ra cua nguon tf n hi$u c6 
gia tr [ cao va tan so tfn hi�u cao, th1 tfn hi�u d- 9c do se chfnh xac. Khi tfn hi�u d- 9c d- a 
tn/c tiep t6i dau vao cua oscil loscope nguon tfn hi$u nay c6 the b [  anh h- ang va di$n ap tfn 
hi$u b [  giam, d<?ng s6ng c6 the b[ thay dBi, khi d6 pha l  sll dyng m<?ch nang cao tra khang 
Vao . 

Khi quan sat tfn hi$u v6i m<?ch nang cao tra khang vao. neu pha cua m<?ch nang cao 
tra khang vao khong phu hqp, c6 the x§y ra hi$n t- 9ng gian tfn hi$u d- 9c quan sat. 8$c 
bi$t khi quan sat tfn hi$u xung vuong, th1 phai dieu ch1nh pha cua tfn hi$u .  

Oscil loscope c6 cung cap dau ra kiem tra chu21n. day la  dau ra c6 d<?ng va mu'c di$n 
ap ra chu§n. Thang chia d9 theo tryc Y d- 9c so sanh v6i gia tr [ di$n ap chu§n nay va pha 
cua m<?ch nang cao tra khang c0ng d- 9c so sanh v6i tfn hi$u chu§n nay. 

Neu ty  xoay trong m<?ch nang cao tra khang c6 gia tr [ di$n dung nho ho$c 16n qua th1 
h1nh d<?ng cua tfn hi$u tren man h1nh nh- h1nh 4.13 a, b. 

--- --- - --- ---
,- ,, 

-- -- -- -- ----

Hlnh 4.1 3a: Wave shape by excessive compensation 

Khoa flien - Trb6rig TCN KTCN Hung Voong 

Tt,J xoay trong mi?ch nang cao trb 

khang c6 gia tri di$n dung I6n qua thl 
hlnh di?ng cua tfn hi$u tren man hlnh 
nh- hlnh 4. 1 3a .  
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Hlnh 4.1 3b: Wave shape by insufficient compensation 

,. r, ' " '  

Hlnh 4.1 3c: Proper compensation 

Tl,! xoay trong mc;ich nang cao tre1 
khang c6 gia tr! di$n dung nho qua thl 
hlnh dc;ing cua tfn hi$u tren man hlnh 
nh- hlnh 4. 1 3b . 

Neu dieu ch1nh tt,J xoay c6 gia tr! 
di$n dung phu h<;ip thl hlnh dc;ing cua 
tfn hi$u tren man hlnh nh- hlnh 
4.1 3c. 

0i$n ap tfn hi$u vao ldn nhat la 600 Vp-p. Khi di$n ap xoay chieu d- c;Jc d- a vao cung 
vdi di$n m9t chieu thi: V= vdc + vac· Khi do di$n ap xoay chieu, neu chuy§n mi?Ch di:;it i:J V! 
trf DC th1 phal chu y tdi g ia tr! clfc d9i cua di$n ap vao. Khi di$n ap can do bang 600 Vp-p 
hoi:;ic ldn hem th1 phai dung them b9 chia di$n ap. 

Trang tr- ang hc;Jp noi nguon tfn hi$u can do v6i mi?ch nang cao tri:J khang, th1 pha l noi 
day mat W m9ch nang cao trcr khang tdi mat cua nguon tfn hi$u, nh- v$y th1 mdi tranh 
d- c;Jc nhieu va di$n ap cam ung. 

Khi bien d9 vao cua tfn h i$u vao b! giam th1 vi$c thljc hi$n quet c6 th§ diJng li?i. Trang 
tr- ang hc;Jp nay pha l dieu ch1nh nut LEVEL 
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❖ 0o I- ang bang dao d(mg ky (Synchroscope) va cac Ct'ng d t,mg: 
+ 0o di$n ap m(>t chieu . 
+ 0o di$n ap xoay chieu . 
+ 0o dong di$n. 
+ 0o tan SO: 

• No n ieih ap moil: ch ieu : 

Khi Synchroscope d-. c;Jc su' dt,mg nh- m(>t volt met m9t chieu, phal thiet l�p che d9 hf 
d(>ng quet va thai gian quet sao cho v$t sang kh6ng bi nhap nhay. Sau d6 d�t chuy§n 
m9ch AC - GND - DC ve V! trf GND va chTnh V! trf d§ v$t sang cr V! trf OV nh- h1nh 4.14a 

dat Xac 1$p chuygn m<?ch dao ng6 vao cua 
(GND) va xac 1$p v<?ch sang den v( trf n ' ,--. av 

Hlnh 4 . 14a: Xac 1$p digm OV 

Sau khi chuy§n m9ch AC - GND - DC ve V! trf DC, noi dau do v&i di§m can do, neu 
v$t sang cr vj trf nh- h1nh (h1nh 4.14b) th1 di$n ap do d- c;1c la d- ang, va neu v9ch sang cr vj 
trf nh- h1nh (h1nh 4.14c) th1 di$n ap do d- c;1c la am. 

Khi do di$n ap m(>t chieu c6 Ian di$n ap xoay chieu, nh- do di$n ap tren cljc colecto 
cua m9t tranzito trong m9ch khuech d9i, di$n ap xoay chieu d- c;Jc d�t len tren di$n ap m9t 
chieu, nh- trong h1nh (h1nh 4 .14d) di$n ap m(>t chieu la 80 V, di$n ap xoay chieu la 40 V.  
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Khi d9 nhc;iy tryc tung la 2v/ cm, 2.6 cm, thl tc;ii thang do nay vc;ich sang tang len, neu 
di$n ap la 5.2V va su dyng dau do, thl ta nhan tr! so nay vcJi gia tr! tu' 1 0  den 52V. 

+5
2
1 ,--, 

-

V?ch sang djch 
chuy§n len -

Thang do di$n 
ap d- e1ng 

ov 

Hlnh 4 .14b:  Thang do di$n ap m9t chieu DC (Khi d('> nhay tryc tung la 2v/ cm) 

I 

n-, 
V?ch sang djch 
chuy§n xuong 

-

-
ov 

Thang do di$n 
ap am 

hlnh 4. 14c: Thang do di$n ap m9t chieu DC (Khi d9 nhay tryc tung la 2v/ cm) 
Hlnh 4. 14  a, b, c: Do di$n ap m9t chieu DC 

40Vp-p 
14Vrms 

DC + 80V 

Hlnh 4 . 14d :  Do di$n ap 1 chieu c6 l§n thanh ohan xoay chieu 
• No n ieti arp xoay chiell : 
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Khi do d9ng s6ng cua tfn hi$u ma di$n ap xoay chieu d?t len tren di$n ap m9t chieu, 
nh- trong h1nh (h1nh 4.14d) neu chuyen m9ch AC - GND - DC ve v! trf DC d?t t?i vl trf DC 
th1 vl trf d9c cua di$n ap xoay chieu c6 the 6 ngoai khoang hien thl cua man h1nh . Trong 
tr- ong hc;Jp nay c6 the nh1n thay d9ng s6ng tren man neu dieu ch1nh num V.POSITION. 
Tuy nhien neu b9 khuyech d9i d9c bl bao hoa gay ra loi khi do. 

0i$n ap xoay chieu c6 the hien thl d- <;JC tren man bang each tang gia trl tren chuyen 
m9ch thay doi h$ so khuyech d?i d9c, luc nay bien d9 c6 the nho hem nh- ng di$n ap m9t 
chieu kh6ng the do chfnh xac d- <;5c. 

Neu d?t chuyen m9ch AC - GND - DC ve vl trf AC, m9t fl;! di$n C d- <;5c chen vao 
giu'a dau vao ve5i m9ch khuyech d?i d9c, do d6 thanh phan m9t chieu bl ch?n 19i chi c6 
thanh phan xoay chieu di qua. Bang each thay doi chuyen m9ch dieu chTnh h$ so khuyech 
d9i d9c, c6 the dieu ch1nh d- <;5c di$n ap xoay chieu. Nh- ng khi d?t m9t fl;! C (0.1 uF) noi 
tiep vao trong m9ch cac tfn hi$u tan so thap b! tieu hao do dung khang cua tl;I. 

D9ng s6ng di$n ap xuat hi$n tren man la d9ng di$n ap d1nh - d1nh, de thu d- <;5c gia tr! 
hi$u d1Jng cua di$n ap AC, ta ap d!Jng c6ng thCtc sau : 

0• A  , h • A  d (V ) Dien ap dinh - dinh 
IE?n ap IE?U l;lng RMS = � 2'\/2 

(Di$n ap d1nh - d1nh / 2✓2
) 

1 

Khi d9 nh�y tr1,1c tung la 2v/ cm 
H nh 4.1 5a:  Bo ai�n ap xoay chiuu 

• No dorig nietl : 

Ph- ong phap don gian nhat de do dong di$n la them vao trong m9ch can do m9t 
di$n trd c6 gia tr! biet tr- 8c R, do di$n ap roi tren di$n trd R de thu d- <;5c gia tr! dong di$n I 
dlja theo quan h$ U = I.R. 
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Chu y ch9n gia trl cua di$n tro R sao cho khi mac vao m9ch, n6 kh6ng anh h- ong 
den cac dieu ki$n lam vi$c cua m9ch can do. Neu kh6ng muon chen di$n tro R vao m9ch 
can do c6 the dung dau do dong di$n, n6i chung cac dau do dong di$n th- dng ch1 c6 the 
do d- <;Jc dong di$n xoay chieu . 

• E>o tan so: 

C6 m9t so ph- ang phap do tan so bang Synchroscope. Nh- v$y h1nh 4.15b ve d9ng 
s6ng d- 9c do tren man CRT, d9c thdi gian cua m9t chu ky va tfnh tan so theo c6ng thCrc: 

Tan so f (Hz) = 1/ chu ky T (sec). 

Nh- trong h1nh Hinh 4.15b d9 dal m9t chu ky la 6 cm va thcJi gian quet la 1 ms/cm do 
d6 T = 6 cm x 1 ms / cm = 6 ms = 6.1 o-3s. 

Tu d6 ta tfnh d- <;Jc tan so f = 1/ (6.10-3 ) = 166.6 Hz. 

/ 
-.. .. ., ti 

:� 

, .  •· . 

i\ 
\ . 

\ 
\ 

6ms 

� 

" 

. .... 

\ 
L . . . . 

•. ' . 
I . 

I',. 
I 

\ . 
\ 

\ 

Hinh 4 . 1 5b: Bo tan s6 Un hi�u sine (Khi thdi gian quet la 1 msec/ cm) 

V$y tan so cua tfn hi$u can do la 166.6 Hz. 
Khi do tan so cua tfn hi$u xung, nh- xung dong ho, ta dem so xung d- <;Jc t9o ra trong 

khoang 10 cm tren man h1nh va tfnh d- 9c tan so theo c6ng thCrc sau :  
Tan so F = N (Gia trl the1i gian quetx 10) 
Trong d6 N la so xung d- <;Jc t90 ra trong khoang 10 cm. 
Ta thay rang, khi N Ian th1 sai so do se nho, va ng- <;Jc 19i khi N nho th1 sai so se Ian. 
Ph- ang phap cuoi cung d- <;Jc su' dt_mg de do tan . so d- ai 10 kHz. Luc nay 

Synchroscope d- <;Jc su' d1,mg de quan sat d9ng song, can su' d1,mg them m9t t90 dao d9ng 
tan so thap da d- (Jc chu§n h6a. Ph- ang phap nay c6 the do d- <;Jc s6ng sin, xung vu6ng, 
xung tam giac, xung rang c- a va Synchroscope d- 9c su' di,mg nh- m9t may quet X-Y. 
Phep do d- 9c thlfc hi$n thong qua vi$c ve do thl Lissajous nh- h1nh (H1nh:4.16a). 
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When the low frequency oscillator 
for calibration coincides with the 
frequency to bemeasure

/
d the figure 

will be still 

Hlnh 4.1 6a:  80 tan so bang do thj Lissajous 

Khi do tan so bang do thi Lissajous, chuyen m9ch thay d6i thoi gian quet chuyen ve 
vj trf quet ngoal, luc nay Synchroscope nh- m9t may quet X-Y, m9t diem sang se xuat 
hi$n o tam man h1nh. 0- a tfn hi$u can do tan s6 vao m9t dau vao va dieu ch1nh chuyen 
m9ch d9 nh9y theo tn,ic tung va nut tinh ch1nh sao cho bien d9 tfn hi$u la 4 cm. N6i dau 
ra cua may t9o dao d9ng tan s6 thap vao dau quet ngoai cua Synchroscope va dieu 
chTnh dau ra cua may t9o dao d9ng tan so thap sao cho bien d9 theo ph- Ong nam ngang 
la 4 cm. 

Sau khi dieu chTnh , d- a tfn hi$u vao cac dau vao va dieu chTnh tan s6 cua may t9o 
dao d(:>ng tan so thap. Khi ca hai tfn hi$u sin co fi 1$ tan so la 1 :1 th1 d9ng song nh- tren 
h1nh 4.16b: xuat hi$n. 

(a) (b) (c) (d) (e) 

/0 0 � � 
360° 3 1 5° 270° 

1 35° 

225° 

1 80° 

oo 

0�c bi$t khi lttBTm �oEt� 11ttriclly;dpiti'aroseaogaimay t9o dao d9ng tan s6 thap, khi tan 
so gan d9t fi 1$ 1: 1 d9ng song nh- tren h1nh 5.15 se lien t1,1c l�p di l�p 19i theo tr1nh bf: 

a - b - c - d - e - d - c - b - a. 
Khi tan so gan hon, toe d9 thdi gian l�p di l�p 19i ch$m hon va khi dung tan so, no se 

dung 19i cJ m9t hlnh bat ky. Gia tri tan so d9c d- qc tren may t9o dao d9ng tan so thap chfnh 
la tan so cua tf n hi$u can do. 
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Sai so cua ph- ong phap do nay pht,J thu9c vao d9 chfnh xac cua may ti?0 dao d9ng 
tan so thap. 

4.3. May bien ap no l66ng :  

4.3.1. May bien n ien a p  (BU or TU: Tranformer U or Potential Transformer: PT) 

Hlnh 4.1 7: Hlnh d�ng ben ngoai cua may 
bien di�n ap VZF 

3~ 50Hz, 20kV L1 ______ _ 

L2-+-------

L3 -+------+--

2.1 2.2 

Hlnh 4. 1 8: Sc:1 do mac May bien di�n 

May bien di$n ap c6 nhi$m Vt,J bien d6i di$n ap tu tri so cao xuong trl so thap d§ phl:fC 
Vt,J cho vi$c do I- crng, bao v$ ro le va ti! d9ng h6a. Di$n ap phfa thCf cap cua may bien 
d i$n ap khoang 100V. Bat k§ d i$n ap dlnh mCfc phfa so cap la bao nhieu. 

Ve m?t nguyen ly lam vi�c cua may bien di$n ap cung t- ong t(/ nh- nguyen ly cua 
may bien ap di$n 1(/c, nh- ng ch1 khac la n6 c6 c6ng suat rat nho tu 5VA cho den 300VA 

Do t5ng trcJ mi?ch ngoai cua thCf cap may bien di$n ap (TU) rat nho nen c6 th§ xem 
nh- may bien di$n ap th- crng xuyen lam vi$c kh6ng tai. 

May bien di$n ap th- crng d- (Jc che ti?o thanh loi?i m9t pha, ba pha hay ba pha 5 trt,J 
theo cac cap di$n ap nh- 6, 10, 15,24,36KV .. . 

4.3.2. May bien dong (B l  or T l: Transformer I or Current Transformer: CT) 

May bien dong (T l) hay (B l) c6 nhi$m Vt,J bien dBi m9t dong di$n c6 tri so l&n xuong trl 
so nho, nham cung cap cho cac dt,Jng Ct,J do 1- crng, bao v� ro le va t(/ d9ng h6a. Thong 
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th- ong dong di$n phia th(( cap cua Tl  la 1 A ho�c 5A. Cong suat dinh m((c khoan 5VA den 
12OVA. 

Ve nguyen ly cau t9o th1 may bien dong (Tl) cCing giong nh- may bien ap di$n llfc. 
Cu9n day so cap cua Tl  (hai cljc K - L) d- c;,c mac noi tiep veii day dan di$n ap cao. 0 ng6 
ra (hai cljc k - I) noi vdi dong ho do. Dong di$n chay qua hai cljc K - L la dong di$n cung 
cap cho tai. (h1nh 4.20). Cu9n day so cap c6 so vong day rat nho. Veii dong di$n phfa so 
cap nho hon ho�c bang 6OOA th1 cu9n so cap chT c6 m9t vong day. PhL;A tai th(( cap cua Tl 
rat nho c6 the xem nh- may bien dong luon luon lam vi$c trong t1nh tr9ng ngan m9ch. De 
dam bao an toan cho ng- oi v$n hanh, cu9n th(( cap cua may bien dong phai d- gc noi dat. 
May bien dong c6 nhieu lo9i, thfch hgp vdi nhieu vi trf khac nhau. Theo so vong day cua 
cu9n so cap ta c6 the phan may bien dong thanh lo9i m<)t vong va lo�i nhieu vong. 

Hlnh 4.1 9 :  Hinh d�ng ben ngoai 
cua bien dong 

Phan 1 :  

3~ 50Hz, 20kV L1 ______ _ 

L2-------

k 

Hlnh 4.20: So do mac May bien dong 

CAAJ HOO OA\J TAiP 

❖ Cau hoi t c nghi�m: 09c ky cac cau hoi, ch9n y tra loi dung nhat va to den vao o 
thfch h<;fp o c<)t ben. 

TT Nqi dungcau hoi a b C d 
1 Sai so tuy$t doi cua phep do d- gc bieu dien: □ □ □ □ 

a. M = [ A - A1 [ 

b. M = [ A - A) .100% 

C. �A = I A1 - A I 
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d. M = [ A1 - A! .100% 
2 Sai so t- cmg doi cua dt,mg cy do d- 9c viet: □ □ □ □ 

a. Kem theo chi so phan tram 
b. Khong kem theo chi so phan tram 
c. Kem theo ddn V! d9-i I- 9ng can do 
d. C6 dau gia tr! tuy$t doi 

3 0§ do dong di$n n6i chung, ng- oi ta phai sU' dyng dyng ct,.1 : □ □ □ □ 
a. Volt ke; -

b. Ampe ke; 
c. Ampe k1m; 
d. May bien dong. 

4 Khi do dong di$n, dyng ct,.1 do d- 9c mac: □ □ □ □ 
a. Noi tiep Veli tai cuoi cung; 
b. Noi tiep cJ dau nguon; 
C. Song song Veli nguon; 

d. Noi tiep vdi m9ch can do. 
5 Cd cau do chu h/c dung d§ che t9o dyng cy do dong di$n DC □ □ □ □ 

la: 
a. Tu di$n; 
b. 0i$n tu; 
c. 0i$n d(mg; 
d. Cam Ctng. 

6 Trong phep do dong di$n, yeu cau cd ban ve di$n trcJ n9i cua □ □ □ □ 
dt,.1ng Ct,J do so vdi di$n trcJ phy tai phai: 

a. Nho hdn nhieu Ian; 
b. Bang nhau; 
C. Lein hdn nhieu Ian; 
d. Khong so sanh d- 9c. 

7 Trong phep do dong di$n; 0i$n trcJ n9i cua dt,.1ng cy do phai □ □ □ □ 
nho hdn nhieu Ian so veli di$n trcJ phy tai la nham myc dfch: 

a. Giam sai so cua phep do; 
b. Bao V$ dyng Cl,l do; 
C. Giam t6n that nang I- 9ng; 
d. Chong ngan m9ch tai. 

8 0§ mcJ r9ng gie!i h9n do cua phep do dong di$n m9t chieu th1 □ □ □ □ 
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9 

phai dung di�n t rei mac: 
a.Song song v&i co cau do; 
b. Song song v&i phL,J tai; 
c.Noi tiep v&i co cau do; 
d. Noi tiep v&i phL,J tai 

Gi&i h�n do dong di�n cang d- qc mei r(mg khi: 
a. Rs cang nho so v&i Rm ; 
b. Rs cang l&n so v&i Rm ; 
c. Rs cang nho so v&i Rt; 
d. Rs t- ong t- ong R t· 
(V&i: Rs: gia t r! shunt; Rm : 8i�n trei co cau; Rt: 8i�n trei 

tai.) 

□ □ □ 

1 0. So do Ampe ke nh- h1nh 1.  Ci vi trf so 2 thang do se d- (Jc mei 0 □ □ 
r<?ng hon so v&i vi t rf so 1 la: 

a. 10  Ian; 
b. Gan 10 Ian; 

IA Rm 

��-

c. 1 00 Ian; 1 0n 
� 1.. 

d. 0, 1 Ian. 1n 
2 � � 

� 3 _ 

H NH 1 

1 1  So do Ampe ke nh- h1nh 1.  Ci vi trf so 3 thang do se d- (Jc mei □ □ □ 
n?ng hon so v&i vi trf so 1 la: 

a.1 00 Ian; 

b .  1 0  Ian; 
c.Gan 1 00 Ian; 
d. 0,0 1 Ian. 

1 2  So do Ampe ke nh- h1nh 1 .  Khi gallett K Ci vi t rf so 0 thang do □ □ □ 
se d- qc mei r(mg: 

a. 1 0  Ian; 
b. 0,0 1 Ian; 
c.1 00 Ian; 
d. Khong d- (JC mei r<?ng. 

1 3  So do Ampe ke nh- h1nh 1 .  Khi di chuyen gallett K tu 0 den 3 o □ □ 
th1 di�n trei n9i cua may do se: 
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14 

15 

16 

1 7  

1 8  

a.Tang len; 
b.Giam xuong; 
c.Kh6ng doi; 
d.Giam xuong 1/2 

So do Ampe ke nh- h1nh 2. Gae di$n trei R1 , R2, R3 chfnh la: 
a. 8i$n tr6 h9n che dong; 
b. 8i$n trei phy ;  - I I Rm 'A - C 
C. Shunt cua may do; 
d. 8i$n trei bao v$. 

R1 R2 R3 1 

L-cJ-� 
3 

H NH 2 

K 

So do Ampe ke nh- h1nh 2. Gae di$n tr6 R1 , R2, R3 c6 nhi$m 
vu: 

a. Lam tang d9 nh9y; 
b. Giam sai so; 
c. Giam gia thanh; 
d. Mo r9ng g idi h9n do. 

So do Ampe ke nh- h1nh 2. Khi gallett K d�t t9i vi trf so 1 th1 gia 
trj shunt d- gc tfnh: 

a.Rs = R2 +R3; 

b. Rs = R3 ; 

c. Rs = R1 + R2 +R3; 

d. Rs = R1 . 

So do Ampe ke nh- h1nh 2 .  Khi gallett K d�t t9i vi trf so 2 th1 gia 
trj shunt d- gc tfnh: 

a.Rs = R2 +R1 ; 

b.Rs = R3 ; 

c. Rs = R1 + R2 +R3 ; 

d. Rs = R1 • 

Dong di$n AC c6 th� do tnfc tiep bang lo9i co cau: 

a.Tu di$n ho�c di$n tu; 

b.TU' di$n ho�c di$n d9ng; 

c.8i$n tu ho�c di$n d9ng; 
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d .  Di�n tu'. 

1 9  Khi dung co cau do ta di$n de do dong di$n AC; B9 phc'[in □ □ □ □ 
chfnh phai lap them la: 

a.8i$n tr& h9n dong; 

b. T1.:1 l9c nhieu ; 

c.Nan dong (chinh I- u); 

d. Cu9n day bu tan so; 

20 May bien dong di$n (Bl) c6 c6ng d1.:1ng: □ □ □ □ 
a. Bien dong di$n nho thanh dong di$n I6n phu hgp v&i 

c6ng suat tai; 

b. Bien dong di$n I6n thanh dong di$n nho phu hgp v&i 
d1.:1ng Cl:! do tieu chuan ; 

c. Bien di$n ap nho thanh di$n ap I6n phu hqp v&i di$n ap 
cua thiet b ! ;  

d. Bien di$n ap I6n thanh di$n ap nho phu hgp v&i d1.:1ng c1.:1 
do tieu chuan. 

21 May bien dong di$n (Bl) chI d- gc slf d1.:1ng de do lo9i dong □ □ □ □ 
di$n: 

a.AC; 
b. DC; 
c.Ca AC va DC; 
d.Dong di$n set. 

22 Khi si'.r d1.:1ng may bien dong, dong di$n can do ( 1 1) d- gc tfnh: □ □ □ □ 
a.I1 dm = K,; 
b. 11 = K,.12 ; 

C. I 1dm = K,.l2dm ; 
d. I 1dm = K,.l2dm. 

23 M9t may bien dong di$n c6 ty s6 bien dong la 25; gia tr! dong □ □ □ □ 
di$n d9c d- gc la 2.5A th1 gia tr[ thljc te cua dong di$n trong 
mach la: 

a.75A; 
b. 0.1 A; 
c. 62.5 A; 
d. 50 A 

24 Dong di$n thCt cap d!nh mete C1 may bien dong la : □ □ □ □ 
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a.75A; 
b. 0.5A; 
C .  5 A; 
d .  10 (30)A 

25 Dong di$n AC th- cJng d- qc do bang: □ □ □ □ 
a.Ampe k1m; 
b.Watt ke va V6nke; 
c.VOM; 
d.Ampe ke AC. 

26 Cong dt,mg chfnh cua Ampe k1m la: □ □ □ □ 
a.Bo dong di$n AC; 
b. 0o dong di$n m�mg 1 pha va 3 pha can bang; 
c.0o di$n ap, di$n tro; 
d. 0o dong di$n AC trong h$ thong dang v�n hanh. 

2.7 May bien dong sU' dt,mg trong Ampe k1m !a lo9i :  0 0 0 0 

a.Tang dong di$n; 

b. Sc:1 cap mc)t vong; 

c.Giam dong di$n; 

d .  Sei cap nhieu vong. 

28 SU' dl:Jng Ampe k1m d§ do dong di$n AC, phai thao tac: □ □ 0 0 

a.Cat m'?ch, cham 2 que do noi tiep; 

b.Mo gc)ng k1m; k�p 1 day dan bat ky; 

c.K�p 1 day dan qua may bien dong; 

d.Mo rc)ng k1m; k�p 3 day pha. 

29 Nut kh6a kim o Ampe k1m c6 c6ng dt,mg: 0 □ □ □ 

a.Kh6a kim o gia tri da do d- qc; 

b.Tang tfnh chfnh xac cho phep do; 

c.Kh6a giCt' kim o vi trf O ban dau; 

d.Mo rc)ng gidi h'?n dong di$n can do. 

30 Muon giam thang do e5 Ampe k1m, ng- cJi ta tien hanh: 0 0 0 □ 

a.SU' dt,mg B l  giam dong c6 gia tri phu hqp; 

b.Mac shunt vao m<?ch can do; 

c.Quan s6 vong day phu hqp quanh m9ch tu; 
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d Chc;m thang do thap nhat. I 

3 1  Thang do thap nhat a Ampe k1m la 5A. Muon c6 d- <Jc thang do □ □ □ □ 
1 A  th1 so vong day phai quan them la: 

a.5 vong; 

b.1 O vong; 

C. 2,5 Vong; 

d . 1 5  vong. 

32 De do di$n ap n6i chung, ng- <Ji ta phai sll' dt,mg dyng cy: □ □ □ □ 

a.Volt ke; 

b. Ampe ke; 

c.Ampe k1m; 

d.May bien dong. 

33 Khi do di$n ap tren tai, dyng cy do d- <JC mac: □ □ □ □ 
a. Noi tiep vdi tai cuoi cung ; 
b. Song song vdi nguon; 
C. Song song vdi tai can do; 
d. Noi tiep vdi m9ch can do. 

34 Khi do di$n ap: De phep do d- (Jc chf nh xac, di$n tra cei cau do □ □ □ □ 
so vdi di$n tra tai phai: 

a. Rat nho; 
b. Bang nhau; 
c. Rat ldn; 
d. Ldn hein. 

35 De ma r(:>ng gidi h9n do cua phep do di$n ap m(:it chieu th1 phai □ □ □ □ 
dung di$n tra mac: 

a. Song song vdi CCi cau do; 
b. Song song vdi phy tai; 
C. Noi tiep vdi CCi cau do; 
d. Noi tiep vdi phy tai. 

36 Gidi h9n do di$n ap cang d- <Jc ma r(:ing khi: □ □ □ □ 
a. Rp cang nho so vdi Rm; 
b. Rp cang nho so vdi R1; 

c. Rp cang ldn so vdi Rm; 
d. Rp t- Cing t- Cing R1• 
(Vdi: Rp : gia tr! di$n tra phy; Rm: 0i$n tra CCi cau; R1: 

-0i$n tra tai.) 
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37 0§ xac d [nh t6ng tro vao cua volt ke; ng- oi ta sU' d1,mg khai □ □ 
niE%m: 

a. H$ so di$n tro ph1:,1; 
b. 09 nh?Y t- ong doi; 
c. T1 so di$n tro ph1:,1; 
d. 09 nh?Y· 

38 09 nh?Y cua volt ke la 20KQ /VDC c6 nghTa la: 
a. T6ng tr<:f lcJn nhat cua volt ke la 20KQ ; 
b.T6ng tro be nhat cua volt ke la 20Kn ; 
c.T6ng tro vao cua volt ke la 20KQ cho moi volt DC; 
d. tro vao cua volt ke la 2Kn cho moi volt DC; 

□ □ 

39 09 nh?Y cua volt ke la 20KQ /VDC; o thang do 1 00VDC th1 □ □ 
t6ng tro vao cua volt ke la : 

a.20Kn; 
b. 200KQ; 
c. 2KQ; 
d . 2MQ; 

40 0§ mo r9ng gi&i h?n do cho volt ke d§ do di$n ap xoay chieu □ □ 
tren 1000V, phai dung: 

a.0i$n tro ph1:,1 mac noi tiep; 
b.Bien ap do 1- ong; 
c.0i$n tro ph1:,1 mac song song; 
d.Bien dong do I- ong. 

41  Ng- ai  ta dung may bien di$n ap (BU) trong m?ng di$n d§: 
a.Mo r9ng thang do cho co cau khi do di$n ap AC; 
b.Giam di$n ap cho tai. 
c.Mo r9ng thang do cho d.CI cau khi do di$n ap DC; 
d.Tang di$n ap cho tai. 

□ □ 

42 Khi sLI' d1:,1ng may bien di$n ap, di$n ap can do (U1) d- (Jc tfnh, □ □ 
a. Urnm = Ku.U2; 

b. u 1dm = Ku. lwm 
C. U1 = Ku.U2; 

d. u 1dm = Ku.Uwm 
43 M9t may bien di$n ap (BU), c6 ty so bien ap la 1150. Gia tri □ □ 

di$n ap d9c d- gc tren v6nmet la 95V th1 gia trj thljc te di$n ap 
tren thanh g6p la: 

a. 115000V; 
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b. 1O9250V; 
c .  11OOOOV; 
d. 35OOOV; 

44 8i$n ap thCr cap d!nh mCrc a may bien di$n ap la: □ □ □ □ 
a. 5OOV; 
b.10OV; 
c. 22O/38OV; 
d. 1OV. 

45 Cong suat m9ng di$n m9t chieu d- (Jc do gian tiep bang: □ □ □ □ 
a.Watt met DC; 
b. Vonmet va Ampemet DC; 
c.Watt met 1 pha; 
d.Cong to di$n. 

46 Cong suat m0ng di$n m9t chieu d- qc do tn/c tiep bang: □ □ □ □ 
a.Watt met DC; 
b. Vonmet va Ampemet DC; 
c.Watt met 1 pha; 
d.Cong to di$n. 

47 Phan tLI' co ban trong Watt met DC la: □ □ □ □ 
a.Cu9n dong va cu9n ap; 
b. Cu9n ap va di$n tra phl:J; 
c.Cu9n dong va tai; 
d.Kim do va lo xo phan khang. 

48 Khi mac ng- (Jc cljc tf nh m9t trong hai cu9n day cua Watt met □ □ □ □ 
DC th1 kim cua n6 se: 

a;Khong quay; 
b.Quay ch�m hon; 
c.Quay ng- (Jc 10i; 
d.Khong doi chieu. 

49 Ve nguyen tac, cong suat m0ng AC 1 pha c6 the do gian tiep □ □ □ □ 
d- (Jc khong? 

a.Tuy tung tr- ang h<Jp; 

b .£>"' (Jc khi tai nho; 

c.£>- qc; 

d.Khong. 
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50 Ph- cJng phap do gian tiep cong suat m9-ng AC 1 pha c6 nen □ □ □ □ 
khuyen khfch su dt,mg khong? 

a. Hoan toan khong nen; 

b. Rat tot, nen su' dyng; 

c. Nen Su' dyng khi tai nho; 

d. Su dyng khi di$n ap thap. 

5 1  D e  mel n'.;>ng gi&i h9-n do cua Watt met 1 pha; Doi v&i cu(>n dong □ - □ □ □ 
di$n, ng- di ta tien hanh: 

a. Mac shunt cho cu9n dong; 
b. Chia thanh 2 phan va dau day phu hgp; 
c. Mac Rp cho cu9n dong; 
d. Chia thanh 2 phan va dau day d(>c 1$p. 

52. De mel r9ng gi&i h9-n do cua Watt met 1 pha; Doi v&i cu9n di$n □ □ □ □ 
ap, ng- di ta tien hanh: 

a. Mac shunt cho cu9n ap; 
b. Thay doi so vong quan; 
C. Mac Rp cho cu9n ap; 
d. Dung may bien di$n ap. 

53 Cong suat m9-ng 3 pha 4 day d- c;rc do tn/c tiep bang: □ □ □ □ 
a. 3 Watt met 1 pha; 
b. Watt met 3 pha 3 phan tu'; 
c. 3 Vonmet va Ampe met; 
d. Watt met 3 pha 2 phan tu 

54 Cong suat m9-ng 3 pha 4 day d- c;rc do gian tiep bang: □ □ □ □ 
a. 3 Watt met 1 pha; 
b. Watt met 3 pha 3 phan tu; 
C. 3 Vonmet va Ampe met; 
d. Watt met 3 pha 2 phan tu. 

55 Cong suat m9-ng 3 pha 3 day d- c;rc do gian tiep bang: □ □ □ □ 
a. 2 Watt met 1 pha; 
b. Watt met 3 pha 3 phan tu; 
C. 3 Vonmet va Ampe met; 
d. Watt met 3 pha 2 phan tu. 

56 Cong suat m9ng 3 pha 3 day d- c;rc do tn/c tiep bang: □ □ □ □ 
a. 3 Watt met 1 pha; 

Khoa fl ien - Tr6611g TCN KTCN Hung Voong Page 91  



b. Watt met 3 pha 3 phan tu'; 
C. 3 V6nmet va Ampe met ; 
d .  Watt met 3 pha 2 phan tv. 

57 Dung 3 Watt met 1 pha de do c6ng suat m,;mg 3 pha khi: □ □ □ □ 

a. Mc;mg 3 pha kh6ng c6 day trung tfnh; 

b. M,;mg 3 pha 4 day va ph1,1 tai kh6ng doi xung; 

c. M,;mg 3 pha c6 phi,! tai kh6ng doi xung; 

d. M,;rng 3 pha trung the trcJ len. 

58 Dung 2 Watt met 1 pha de do c6ng suat m,;mg 3 pha khi : □ □ □ □ 

a. Mc;mg 3 pha kh6ng c6 day trung tfnh; 

b. M,;mg 3 pha 3 day va ph1,1 tai kh6ng doi xung; 

c. M,;mg 3 pha c6 ph1,1 tai kh6ng doi xung; 

d. M,;ing 3 pha trung the tre1 len. 

59 Dung 1 Watt met 1 pha de do c6ng suat 3 pha khi : □ □ □ □ 

a. M,;ing 3 pha kh6ng c6 day trung tfnh; 

b. M,;ing 3 pha c6 day trung tfnh; 

c. M,;ing 3 pha c6 ph1,1 tai doi xung; 

d.M,;ing 3 pha trung the tre1 len. 

60. Ve nguyen tac cau t,;io Watt met 3 pha chfnh la: □ □ □ □ 

a. 2 Watt met 1 pha lien ket; 

b. 3 Watt met 1 pha lien ket; 

c. Von met va Ampe met lien ket; 

d. 2 ho�c 3 Watt met 1 pha lien ket; 

61 Ve nguyen tac cau t,;io, SI/ khac nhau cc:1 ban cua Watt ke 1 □ □ □ □ 
pha va Watt ke 3 pha la: 

a. Cau t,;io cac cu9n day ap; 

b. S6 1- qng tr1,1c quay va dTa quay; 
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62 

63 

64 

65 

66 

C. Cau t<?o cac cu9n day dong; 

d. So I- qng cac cu9n dong va cu9n ap. 

Voi h9 tieu thl;I di$n nang d§ tfnh h$ so cos rp ta slf dl,lng cong 
thCfc : 

a .  Cosrp = 1 b. Cosrp = 
l + (WPK )2 

ff';d 

1 d . Cosrp = c. Cosrp = �)' 

d 

8i$n ke 1 pha dung d§ do: 
a.Cong suat tieu thl;I m�mg 1 pha; 
b.Cong suat phan khang m<?ng 1 pha; 
c.8i$n nang tieu thl;I cua m<?ng 1 pha; 
d.8i$n nang tieu thl;I m<?ng DC. 

1 

1 + ( ff';d )2 
' WPK 

1 

l + (WPK ) 
\ ff';d 

8i$n ke 1 pha th- ong d- qc che voi co cau do kigu: 
a.Tu di$n; 
b.8i$n d9ng; 
c.8i$n tu; 
d.Cam Cfng. 

Co cau do ki§u cam Crng lam vi$c trong m<?ch di$n: 
a.AC; 
b. DC; 
c.Ca AC va DC; 
d.AC tan so thap. 

Cu9n day dong di$n va cu9n day di$n ap trong di$n ke 1 pha 
c6 d�c di§m: 

a. Cu9n di$n ap nhieu vong, day nho; Cu9n dong di$n ft 
v .ong, day to; 

b. Cu9n di$n ap ft vong, day to; Cu9n dong di$n nhieu 
vong, day nho; 

c. Cu9n di$n ap nhieu vong, day to; Cu9n dong di$n ft 
vong, day nho; 

d. Cu9n di$n ap ft vong, day nho; Cu9n dong di$n nhieu 
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vong, day to. 

67 Cu(>n day dong di$n trong di$n ke 1 pha d- qc dau : □ □ □ □ 
a. Noi tiep v&i tai; 
b .  Song song v&i tai; 
C. Song song v&i nguon; 
d. Noi tiep v&i tal qua Rp. 

68 Cu(>n day di$n ap trong di$n ke 1 pha d- 9c dau: □ □ □ □ 
a. Noi tiep v&i tai; 
b. Song song v&i tai; 
C. Song song v&i v&i tai cuoi cCmg; 
d. Noi tiep v&i tai qua Rp. 

69 Khi khong c6 dong di$n ch,n qua cu(>n dong th1 di$n ke se: □ □ □ □ 
a. Quay b1nh th- e1ng; 
b. Khong quay; 
c. Quay ch$m; 
d. Quay nhanh hem 

70 Neu di$n ke khong c6 nam cham vTnh cu'u th1 ho�t d(>ng cua □ □ □ □ 
dTa nhom c6 d�c di§m: 

a. Quay ch$m hon; 
b. Quay nhanh hon; 

·. c. Khong quay; 
d .  Quay theo tan so nguon. 

71  Toe d(> quay cua dTa nhom trong di$n ke phL:J thu(>c vao: □ □ □ □ 
a. Cong suat tai va hang so cong to; 
b. Cong suat tai; 
C. Cong suat tai va tan so nguon; 
d. 8i$n ap nguon. 

72 M(>t di$n ke c6 hang so cong to la 600/KWh. Khi hi$u chinh: □ □ □ □ 
neu dung bong den 1 00W ( d dung di$n ap dlnh mCrc) th1 the1i 
gian chTnh dlnh cho m(>t vong quay la: 

a. 30 giay; 
b. 45 giay; 
C. 60 giay; 
d. 75 giay. 

73 Muon ki§m tra toe d(> quay "nhanh" hay "ch$m" cua di$n ke 1 □ □ □ □ 
pha. Ngoai cong suat tai ta con phai can cu vao: 
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74 

75 

76 

77 

78 

a .  Hang so may dem cua cong to ; 
b. 8i$n ap dlnh mCrc cua cong to; 
c. Dong di$n tai qua cong to; 
d. Tan so di$n ap nguon. 

De do gian tiep h$ so cong suat cua m9ch di$n ta c6 the dung: 
a .  Von met, Ampe met va Watt met ; 
b. Cong to di$n va Von met; 
c. Ampe met, Watt met; 
d. Cong to di$n va Ampe met : 

Lo9i co cau do th- Cfng dung de che t9o d1,mg c 1;1 do tn/c tiep h$ 
so cong suat la: 

a. Co cau do tu di$n; 
b. TI so ke tu di$n; 

. c. Co cau do di$n d9ng; 
d .  TI so ke di$n d9ng. 

De do di$n trc:5 bang ph- ong phap gian tiep, ng- Cfi ta c6 the su' 
d1;1ng so do: 

a. Ampe met - Von met ho$c Watt met - Ampe met; 
b. Vonmet - Ampe met ho$c Ampe met - Vonmet ; 
c. Vonniet :_ Ampe met ho$c Ohm met; 
d. Ch..: a xac dlnh d- 9c. 

Khi su' d1;1ng so do Ampe met - Vonmet de do gian tiep di$n 
trc:5. f)ieu can I- LI y la: 

a. 8i$n trc:5 can do phai nho hon 1 00 Ian (ft nhat) so v&i 
di$n trc:5 n9i cua volt ke; 

b .  8i$n trc:5 can do phai nho hon 1 0  Ian (ft nhat) so v&i d$n 
trc:5 n9i cua volt ke; 

c. 8i$n trc:5 can do phai l&n hon 1 00 Ian (ft nhat) so v&i di$n 
trc:5 n6i cua ampe ke; . . 

d. Phai d9c va tfnh toan trl so chfnh xac. 
Khi su' d1;1ng so do Ampe met - Vonmet de do gian tiep di$n 
trc1. Neu di$n trc:5 can do cang nho so v&i di$n trd n<)i cua volt 
ke th1: 

a .  De tfnh toan ket qua do; 
b. Sai so l&n hon, khong chfnh xac; 
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c. Sai so d- gc giam thi§u; 
d. 09 nh?Y cua may cao hon. 

79 Khi sU' dt:1ng so do Ampe met - Vonmet d§ do gian tiep di$n 0 
tra. Neu di$n tra can do kha Ian so vai di$n tra n9i cua volt ke 
thl: 

a. De tfnh toan ket qua do; 
b. Sai so Ian hon, khong chfnh xac; 
c. Sai so d- gc giam thi§u; 
d. 09 nh?Y cua may cao hon. 

80 Mi?ch di$n nh- hlnh 3. Cong dl:Jng cua m9ch la: □ 
a. Do dong di$n I; - 1 

A 
b. Do di$n ap U; 
c. Do dong di$n Ix; 
d. Do di$n tra Rx. 

Iv llx 
V I <  . Rx .. 

Rv 

1 
H NH 3 

□ 

□ 

8 1  M9ch di$n nh- hlnh 3 .  Neu rA = 1 OOn; rv = 1 OKn th1 chT cho O 0 
phep do di$n tra Rx khoang: 

a. 1 oon tra xuong; 

b. 1 OOn tra len ;  

c .  1 Kn tra xuong; 
d. Bat ky 

82 M9ch di$n nh- hlnh 3. Neu rA = 1 OOn; rv = 1 OKn; di$n tra Rx □ □ 
khoang 1 Kn . Tr- ong hgp nay se: 

a. Khong do d- gc, di$n tra n6ng nhieu; 
b. Khong do d- gc, se hong may do; 
c. Khong nen dung, do sai so Ian; 
d. Khong c6 van de gl. 

83 M9ch di$n nh- hlnh 3. Di?i I- gng quyet d!nh den tfnh chfnh xac □ □ 
cua phep do la: 
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T? "' Rx C. I SO - ; 
rA 

d. Gia tr! Rx, 

84 Khi slf dt,mg so do Vonmet - Ampe met de do gian tiep di$ri □ □ □ □ 
trcJ. f)ieu can I- LI y la: 

a. 0i$n trcJ can do phai nho hon 1 00 Ian (ft nhat) so ve5i 
di$n trcJ n9i cua volt ke; 

b. 0i$n trcJ can do phai nho hon 1 0  Ian (ft nhat) so ve1i di$n 
trcJ n9i cua volt ke; 

C. 0i$n trcJ can do phai l&n hon 1 00 Ian (ft nhat) so ve5i 
di$n trcJ n9i cua ampe ke; 

d. Phai d9c va tfnh toan tr! so chfnh xac. 

85 Khi slf d1:1ng so do Vonmet - Ampe met de do gian tiep di$ri □ □ □ □ 
trcJ. Neu di$n trcJ can do cang nho so ve5i di$n trcJ n9i cua ampe 
ke thl: 

a. Sai so d- <;Jc giam thieu; 

b .  89 nh<?Y cua may cao hon; 

C. De tfnh toan ket qua do; 

d. Sai so l&n hon, khong chfnh xac. 

86 Ch�p 2 que do,kim quay ve O (num Q Adj van con tac d1:1ng). □ □ □ □ 
D�t e1 thang Rx1 do di$n trcJ,kim khong len la do: 

a. Dong ho b! h-

b. 0i$n trcJ b! dCrt ho�c di$n trcJ qua l&n 

c. D�t num xoay khong thf ch h<;Jp 

d. Ca a,b va c deu dung 

87 Khi su' d1:1ng so do Vonmet - Ampe met de do gian tiep di$n □ □ □ □ 
trcJ. Neu di$n trcJ can do cang le5n so ve5i di$n tra n9i cua ampe 
ke thl: 

a. Sai so d- <;Jc giam thieu; 

b. 89 nh<?Y cua may cao hon; 

C. De tf nh toan ket qua do; 

d. Sai so l&n hon, khong chfnh xac. 
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88 M9ch di$n nh- h1nh 4. Neu r A = 1 OOQ; r v = 1 OKQ th1 chT cho □ □ 
phep do di$n trb Rx khoang: 

a. 1 OOQ trc:1 xuong; 

b. 1 OKQ trd len; 

c. 1 OKQ trc:1 xuong; 

d. Bat ky. 
89 M9ch di$n nh- h1nh 4. 09i I- qng quyet d!nh den tf nh chf nh xac □ □ 

cua phep do la : 

T
? ,.., Rx a .  I SO - ; 

rv 

b T? ,.., rv 1 s0 - · . 
R , X 

C. Gia tri rA; 

d. Gia tr! Rx. 

u 

j 
H NH 4 

90 M9ch di$n nh- h1nh 4. Neu rA = 1000. ; rv = 10KQ ; di$n trd Rx □ □ 
khoang 5KQ . Tr- cJng hqp nay se: 

a. Khong do d- qc, di$n trb n6ng nhieu; 

b. Khong do d- qc, se hong may do; 

c. Khong nen dung, do sai so Ion ; .  

d .  Khong c6 van de g1. 

91 Cau do wheastone nh- h1nh 5. Cau se can bang khi: 

a. Cac di$n trb mau phai th$t chu�n; 

b. 0i$n trc:1 cau do phai th$t Ion; 

C. Oien ap VAB = O; 

d. Dien ap Vco = 0;  

92 Cau do wheastone nh- h1nh 5. Gia tri Rx can do d- qc tfnh: 

u 

H NH 5: CAU WHEASTONE 
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93 Khi do di$n trc:1 bang cau wheastone nh- h1nh 5. Dau hi$u de biet 0 
cau can bang la: 

a. Cac di$n trci c6 gia trj lcJn nhat; 
b. 0i$n trc:1 R3 Cy'C tieu; 
c. 0i$n ke C chi OV; 
d. Oien ap VAB = O; 

□ 

94 Khi dung cau wheastone nh- h1nh 5 de do di�n tro; can phai □ □ 
dieu chTnh : 

a. Cac di�n tro mau R 1 ; R2 ; R3 ; • 

b. ChT can dieu chTnh R3 ; 

C. Gia tr! nguon cung cap; 

d. Thang do cua di�n ke C. 
95 Khi dung cau wheastone de do di�n tro nh- h1nh 5; Be thao □ □ 

tac d- (Jc don gian, th- dng ng- di ta ch9n :  

a. .!!J_ la hang so hoac .!!J_ = 1; 
R2 

. . R2 

b. R
3 la hang .so hoac .!!J_ = 1; 

R . R 
2 2 

R I '  h "' K RI b Kt k '  c. 3 a ang so; - a y; 
Rz 

d R I '  h "' 
K 

R3 1 • 3 a ang so - = . 
R2 

96 Khi do di�n dung dung volt ke va ampere ke, gia tr! do d- (Jc □ □ 
ph1:J thu9c vao: 

a. Tan so nguon 
b. Noi tro volt ke 
C. N9i tro Ampe ke , 
d. Tat ca deu dung 

97 Quy tac an toan khi sU' d1=1ng bien dong ket hc;Jp vdi Ampe ke □ □ 
xoay chieu de do dong di�n 16n la: 

a. Noi dat cu9n day thCt cap BU 
b.  Khong de ho m<?ch cu9n day so cap 
c. Khong de ho m<?ch cu9n day thCt cap khi da c6 dong 
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98 

di$n vao so cap 
d. Tat ca deu sai 

Khi dung cau wheastone de do di$n tro nh- h1nh 5; Neu RI - □ 
R2 

1 th1 di$n tro RX d- c;,c tfnh: 
R a. Rx = R3 _ _  1 ;  
R2 

R b. Rx = R3. -2
; 

RI 

c. Rx = R1 = R2; 

d. Rx = R3. 
99 So do Ohm met noi tiep nh- h1nh 6, di$n tro can do d- c;,c mac 0 

t9i: 
a. 2 diem a - c; 
b. 2 diem b - c; 
c. 2 diem a - b; 
d. Song song Vdi nguon. 

1 00 So do Ohm met noi tiep nh- h1nh 6, khi an nut M kim cua may 0 

do se: 
a. Quay m9nh nhat; 
b. Khong quay; 
C. Quay 1/2 Va trO ve; 
d. Phl;l thu9c nguon. 

a 

-=:::- E 

b C 

H NH 6 

□ 

□ 

□ 

1 01 So do Ohm met noi tiep nh- h1nh 6, co so de tfnh chc;>n di$n tro □ □ 
RP 1a: 

a. Kim khong quay khi ho m9ch; 
b. Phl;l thu9c nguon cung cap; 
c. Dong di$n qua co cau la d!nh mCtc; 
d. Kim quay het thang khi Rx = 0. 

1 02 So do Ohm met noi tiep nh- h1nh 6, khi Rx cang ldn th1 g6c □ □ 
quay cua kim se: 

a. Gang l&n; 
b. Trung b1nh; 
C. Gang nho; 
d. Nho nhat. 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 
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1 03 Sd do Ohm met noi tiep nh- hlnh 6; Tr- de moi Ian do, thao tac □ □ 
can phai I- u y la: 

a. Mac di$n trel can do dung vi trf; 
b. 0ieu ch1nh l<?i nguon pin phu hgp; 
c. 0ieu ch1nh kim chi O;  
d. Khong can I- u y gl ca. 

1 04 Sd do Ohm met song song nh- hlnh 7; Khi Rx = Q thl g6c □ □ 
quay cua kim se: 

a. Cang ldn; 
b. Trung blnh; 
C. Cang nho; 
d. Ldn nhat. 

1 05 Sd do Ohm met song song nh- hlnh 7; Khi Rx = 0 thl g6c quay □ □ 
cua kim se: 

a. Nho nhat; 

b. Trung blnh; 

. C. Khong quay; 

d. Ldn nhat. 

-==- E 

H N H  7 

1 06 Sd do Ohm met song song nh- hlnh 7; 0i$n trel RM c6 tac □ □ 
d1:mg: 

a. H<?n che dong qua cd cau; 

b. Tang d9 chf nh xac; 
c. Bao V$ Cd cau do; 
ct. 0ieu ch1nh kim ch, 0. 

1 07 May do Mego met th- crng dung de: 
a. 80 di$n trel each di$n cua thiet bi; 

b. 80 cac di$n trb ldn hang MQ ; 

c .  80 di$n trel tiep dat cua thiet bi; 

ct. 80 di$n trb va di$n ap. 
1 08 So ch, cua Megomet ch, chfnh xac khi: 

a. Quay manheto th$t deu tay; 
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b. Quay manheto den du di$n ap; 

c. Kim 6n dlnh, khong con dao d9ng; 
d. Ben tfn hi$u sang len. 

1 09 Khi ch- a quay manheto kim cua Megomet nam a V! trf: □ □ □ □ 

a. L$ch ve ben phai 15%; 
b. Nam h�n ve ben phai m�t so; 

C. Nam ben trai m�t so; 

d. L- ng chung bat ky tren m�t so. 
1 1 0  Khi ch- a quay manheto kim cua Megomet khong c6 V! trf xac □ □ □ □ 

d!nh la do: 
a. Khong c6 16 xo phan khang; 
b. Kim khong c6 doi trc;>ng; 
c. Tn;>ng I- qng cu9n day l&n; 

d. Khong c6 nam cham di$n. 
1 1 1  Gau ts10 cua Megomet bao gom cac b9 ph�n chfnh: □ □ □ □ 

a. TT so ke tu di$n va manheto kieu tay quay; 

b. TT so ke, kim quay va 16 XO phan khang; 

c. 2 cu9n day d�t I$ch nhau 90° ; 

d. May phat di$n DC va co cau do. 
1 1 2 Ve nguyen ly, manheto chfnh la: □ □ □ □ 

a. May phat di$n AC; 
b. May phat di$n DC; 

C. May phat xung vuong; 
d. May do di$n tra. 

1 1 3 Trang Megomet manheto se phat ra: □ □ □ □ 

a. 8i$n ap AC (380 - 1 000)V; 
b. 8i$n ap xung 1 0KHz; 
c. 8i$n ap DC (500 - 1 000)V; 

d. Am thanh va anh sang. 
1 1 4 Trang Megomet phai Su' d�ng nguon cung cap c6 gia trl l&n la □ ·  □ □ □ 

do: 
a. Lo xo phan khang c6 de) cung kin; 

b. 8i$n tra cua tT so ke rat l&n; 
C. Phai c6 dong di$n l&n qua co cau; 
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d. 0i$n tr& can do c6 gia tr [ 1cm. 
1 1 5  Gia tr[ d- qc khac d9 tren Meg6met la: □ □ □ □ 

a. KQ ho�c Mn ; 

b. Q ;  

C. mQ ; 
d.  Bat ky. 

1 1 6  Dung Mego met de do di$n tr& each di$n cua thiet b[; cac que □ □ □ □ 
do kE?P vao: 

a. Cu9n day va v6 thiet b [; 
b. Phan mang di$n va phan each di$n cua thiet b[; 
c. 2 pha bat ky cua thiet b [; 
d. Phan mang di$n va phan each di$n tot nhat. 

1 1 7 Trinh tlj thao tac su dt:mg Megomet bao gom: □ □ □ □ 

a. KE?P que do; Quay manhet6 va d9c tr [ so; 
b. Cham que do va d9c tr [ so; 
c. Quay manhet6; cham que do va d9c tr [ so; 
d. Quay manhet6 va d9c tr! so. 

1 1 8  Khi ch9n Mego met de do di$n tr& each di$n can c Cr  vao: □ □ □ □ 
a. Toe d9 quay cua manhet6; 
b. 0i$n ap d!nh mCrc cua thiet b[; 
c. Chat I-qng cua vo thiet b[; 
d. Gi&i hl;l.n do cua may. 

1 1 9  0e do di$n cam ng- oi ta c6 the dung ph- ong phap: □ □ □ □ 
a. 0o gian tiep; 
b. 0o trljc tiep; 
C. 0o so sanh; 
d. Tfnh toan t- ong d- ong. 

1 20 H$ so pham chat cua cu9n day d- c;Jc d[nh nghTa: □ □ □ □ 
z R a. Q = - ; b. Q = -L . 

XL x '  L 

u Q =  XL . C. Q =  _L ; d. 
XL RL 

12 1  H$ so pham chat cua cu9n day c6 y nghTa: □ □ □ □ 
a.  Danh gia mCrc d9 thuan cam cua cu9n day; 
b. Tfnh thoi gian ph6ng di$n; 
C .  Tfnh toan t6n hao do cu9n day gay ra; 
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d .  Tfnh d9 tfch di$n cua cu9n day. 
1 22 So do do di$n cam nh- h1nh 8 .  Tu' so chi cua cac d t,mg Cl;! do 

c6 the tfnh toan d- 9c: 
a. 8i$n tro va h$ so tl/ cam cua cu9n day; 
b. Cong suat tieu thl;l cua cu9n day; 
c. 8i$n tro thuan cua cu9n day; 
d. 8i$n ap va dong di$n.  

1 23 So do do di$n cam nh- h1nh 8.  Tu' so chi cua Watt met se tfnh 
toan d- 9c: 

a .  8i$n tro va h$ so tl! cam cua cu9n day; 
b. Cong suat tieu thl;l cua cu9n day; 
c. 8i$n tro thuan cua cu9ri day; 
d. 8i$n ap va dong di$n . 

A w 

V 

l r 
H NH 8 

□ □ 

□ □ 

1 24 So do do di$n cam nh- h1nh 8.  Gia tr! Lx d- 9c tfnh toan tu' so □ □ 
chi cua cac dl;lng Cl;f : 

a. Volt met va Ampe met; 

b. Volt met; Ampe met va Watt met; 

c. Ampe met va Watt met; 

d. Volt met; Ampe met va Ohm met. 

1 25 Cau do di$n cam nh- h1nh 9 .  Nguon cap cho m9ch ho9t d9ng □ □ 
d- 9c noi t9 i diem: 

a. A va B ;  

b .  A va C ;  

C .  A va D ;  

d .  B va D ;  

1 26 Cau do di$n cam nh- h1nh 9.  Nguon cap cho m9ch ho9t d9ng □ □ 
phai  1a: 

a .  Nguon AC; 
B 

b.  Nguon DC; 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

C. Nguon xung - so; 
.___ _ __._ _____________ '---_ G I-----"<-----'-----'----'----'--� 

/4 y C) 
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d. Bat ky. 

1 27 Gau do di$n cam nh- h1nh 9.  So do nay cht ap d1,mg khi: □ □ □ □ 
a. 0i$n cam Lx on dlnh; 

b.  Thanh phan Rx khong dang ke; 

C. Biet tr- de tan so nguon; 

d. R1 ; R2 la cac di$n trei mau. 

1 28 TL:J di$n ly t- Cing la t1:1 di$n: □ □ □ □ 
a. Khong tieu th1:1 cong suat tac dL:Jng; 

b. Khong tieu thL:J cong suat phan khang; 

C. Khong c6 dong di$n di qua; 

d. N9p xa vdi thdi gian ngan. 

1 29 So do t- ong d- ong t1:1 di$n ton hao ft bao gom: □ □ □ □ 

a. 0i$n dung C noi tiep vdi di$n trei R ;  

b. 0i$n dung C song song vdi di$n trei R ;  

C .  0i$n dung C noi tiep VC1i di$n cam L ;  

d. Chi c6 di$n dung C. 

1 30 So do t- ong d- ong t1:1 di$n ton hao nhieu bao gom: □ □ □ □ 

a .  0i$n dung C noi tiep v&i di$n trei R ;  

b .  0i$n dung C song song v&i di$n trei R ;  

c. 0i$n dung C noi tiep vdi di$n cam L;  

d. Chi c6 di$n dung C .  

1 3 1  Trong t1:1  di$n ton hao nhieu; G6c ton hao (8) la g6c h9p beii □ □ □ □ 
cac vector : 

➔ 

a. 8 = ( U, Uc ) ;  

➔ ➔ 

b. 8 = ( 1 , Ic ) ;  

➔ ➔ 

C. 8 = ( UR , UC ) ;  

➔ ➔ 

C. ◊ = ( JR , JC ) ;  
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1 32 Trong t1;1  d i$n t6n hao ft ; G6c t6n hao (8 ) la g6c hc;1p bai cac □ □ □ □ 
vector: 

➔ ➔ 

a .  8 = ( U, Uc ) ;  

➔ ➔ 

b. 8 = ( 1 , Ic ) ;  

➔ 

C. 8 = ( UR , UC ) ;  

➔ ➔ 

d. 8 = ( IR , JC ) ;  

1 33 H$ so t6n hao cua t1;1 di$n d- c;1c d!nh nghTa: □ □ □ □ 

a. sin8; 

b. cos8; 

C. tg8; 

d. tgcp;  

1 34 Dong ho v�m nang (VOM) dung d§ do: □ □ □ □ 
a. -0i$n tra; 8i$n ap DC, AC; Dong di$n DC, AC; 
b. 8i$n tr&; 8i$n ap AC va dong di$n DC; 
c. 8i$n tra; 8i$n ap DC, AC va dong di$n AC; 
d. 8i$n tra; 8i$n ap DC, AC va dong di$n DC. 

1 35 Khi kh6ng su' d1;1ng, num xoay cua VOM phai dif!t a v[ trf: □ □ □ □ 
a. Rx1 
b .  off hoiflc 1000 V-AC (neu c6) 
c. Bat ky 
d. Ca a, b va c deu dung 

1 36 D- Ong Cl/C cua nguon pin trong may do VOM d- c;1C noi vdi que □ □ □ □ 
do: 

a. Que (+) ;  
b. Que (-) ; 
c. Que OUT PUT; 
d. Que 10A-AC. 

1 37 8§ chTnh kim cua may do VOM ve v [  trf 0, ng- ai ta th- ang □ □ □ □ 
dung: 

a. Dieu chTnh vft chTnh kim; 
b. ChTnh num 0 Adj ; 
c .  Chuy§n sang Rx1 O; 
d. Chuy§n sang ACV. 
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1 38 Trang may VOM c6 su' dt,mg bien trcJ dieu ch1nh on la nham □ □ □ □ 
muc dfch: 

a. Hi$u ch1nh 19i phan co khf cua co cau do; 
b. Tang di$n trcJ n9i cua may do; 
c. Hi$u ch1nh nguon cung cap cho m6i msich do; 
d. Giam sai s6 ca nhan. 

1 39 Dung may do VOM de do di$n di$n trcJ. D?t cJ thang do thap, □ □ □ □ 
dieu ch1nh kim ch1 On; Khi chuyen sang thang do 1cm hon kim 
khong con cJ V! trf cu,  la do: 

a .  Nguon pin bl yeu nhieu; 
b. Bien trcJ dieu ch1nh bl hong; 
c .  Di$n t rcJ que do c6 gia trl am; 
d. N9i t rcJ cua m6i thang do khac nhau; 

140 Nut dieu ch1nh O ( nAdj) trong may do VOM ch1 c6 tac dl,mg □ □ □ □ 
doi v6i thang do: 

a .  Di$n ap DC; 
b. f)i�m ap AC; 
C .  Dong di$n DC; 
d. Dien trcJ. 

14 1  Khi si'.f' d1,mg may do VOM; Gia trl do d- qc cang chfnh xac khi: □ □ □ □ 
a. 89 nhsiy cua co cau cao; 
b. Tfn hi$u do phai 16n ;  
c.  Kim len tren 70% m?t so; 
d. Si'.f' d1;mg may do hi$n so. 

1 42 Khi do di�n t rcJ bang may do VOM, thao tac dau tien can d?C □ □ □ □ 
bi$t 1- u y la: 

a .  D?t dung thang do; 
b. Cam que do dung V! trf; 
C .  f)o dung Cl/C tf nh; 
d. Dieu ch1nh on. 

· 143 Khi do diEfln t rcJ bang may do VOM; 2 que do cham vao: □ □ □ □ 
a .  M9t que vao diEfln t rcJ, m9t que vao nguon; 
b .  Hai dau diEfln t rcJ can do; 
c. Hai dau di$n trcJ can do sau khi da d- qc co l�p; 
d. Diem giu'a cua di$n trcJ. 

1 44 Khi do diEfln trcJ ph1,1 tai bang Ohm ke, ta phai do luc: □ □ □ □ 
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a.  M9ch dang mang di$n;  

b .  M9ch da d- c;ic cat nguon; 

c. M9ch dang lam vi$c; 

d. M9ch da d- c;ic cat 1 pha. 

1 45 Thong th- dng , khi do di$n trc:1 bang may do chi th ! kim. Tr! so □ □ □ □ 
phai d- c;ic d9c tr! tu': 

a .  Phai qua tra i ;  

b .  Trai qua phai ;  

c .  Giu'a ra 2 b ien ;  

d .  T9i V !  trf k im du'ng 19 i .  

1 46 Ch�p 2 que do, kim quay ve O (num QAdj van con tac d1:-1ng) .  □ □ □ □ 
D�t e1 thang Rx1 do di$n trc:1, kim khong len la do:  

a .  Dong ho b!  h- ; 

b .  Di$n trc:1 b !  dut ho�c di$n trc:1 qua 1cm; 

C. Que do b!  dut; 

d .  D�t num xoay khong thfch hc;ip. 

1 47 Khi do di$n trc:1 c6 g ia trl 1cm bang dong ho VOM d§ thang do □ □ □ □ 
qua nho th1: 

a. Kim quay rat m9nh v- c;it khoi thang do 

b .  K im gan nh- chi V !  trf on; 

C. Kim quay rat ft gan nh- Chi V! trf 00 Q ; 

d .  K im quay b1nh th- e1ng. 

1 48 Khi dung may do VOM d§ do di$n trc:1. Ket qua do d- c;ic phai □ □ □ □ 
nhan vcJi 1 00 neu num xoay d§ a V! trf: 

a .  Rx1 ho�c Rx1 K;  

b .  Rx1 0K; 

C. Rx1 00; 

d .  Khong c6 V !  trf nay. 

1 49 May do VOM d§ d thang x1  th1 ket qua do di$n trd phai :  □ □ □ □ 

a.  D9c tren may do va nhan vcJi 1 O; 

b .  D9c th&ng tren may do; 

C. D9c tren may do va nhan vdi 1 K; 
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d.  89c tren may do. va chia cho 1 0. 

1 50 May do VOM de CJ thang x1 OK. 89c tren v9ch so d- gc 560 th1 D D D D 

gia tri di$n trCJ do d- gc la:  

a. 5600; 

b.  560KO; 

C. 5 ,6MO; 

d .  56000. 

1 5 1  May do VOM de CJ thang x 1  K .  89c tren v9ch so d- gc 256 th1 D D D D 

gia trj di$n tro do d- gc la: 

a. 256000; 

b.  256KO; 

C. 2,56MO; 

d .  25,6KO. 

1 52 Khi dung may do VOM de kiem tra ch9m vo cac thiet bl di$n ; 2 D D D D 

que do cham vao : 

a. 2 dau cu9n day th iet bi can do; 

b .  Cu9n day va vo thiet bl ; 

C. Phan mang di$n va vo thiet bl ; 

d .  Vo may va day noi dat 

1 53 Khi dung may do VOM de kiem tra ch9m vo cac thiet bl di$n ; D D D D 

quan sat thay kim quay m9nh th1 ket lu$n:  

a .  Bi ch9m nifmg; 

b. Bl  ro di$n do cam Ctng; 

C. Khong ch9m; 

d. Ch- a ket lu$n d- gc. 

1 54 Khi dung may do VOM de kiem tra ch?m vo cac thiet bj di(m; D D D D 

quan sat thay kim quay 1 g6c nho th1 ket lu$n t1nh tr9ng thiet bi 
la :  

a. Bl  ro di$n, phai tang c- c:1ng tflm say; 

b .  Cho v$n hanh,  neu Rc0 trong ph9m vi cho phep; 

C. Bi ch9m n�ng, khong su' dl;lng d- gc; 

d. Gach di$n tot, d- a vao v$n hanh. 
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1 55 Khi dung may do VOM de kiem tra thong m9ch; phai d$t d □ □ 
thang do: 

a. x1K; 

b. x1; 

c. x10 ho$c x1  OK; 

d. x1 K ho$c x1 OK. 

1 56 May do VOM d$t d thang x1 de kiem tra thong m9ch cac thiet □ □ 
bl di�n; khi thay kim khong quay th1 ket lu�n: 

a. M9ch tot, khong bl dCrt; 
b. M9ch bl dCrt; 
c. M9ch bl dCrt diem giu'a; 
d. Mach bi cham v6. . . . 

1 57 Do kiem diode bang may do VOM c6 ket qua nh- h1nh 10. Que □ □ 

1 58 

1 59 

so 1 la. CljC tfnh: 
a. D- ong (do); 
b. Am (den); 
c. OUT PUT; 
d. Ch- a xac dlnh d- (JC. 

Do kiem diode bang may do VOM c 6 
1 

ket qua nh- h1nh 10. Que so 2 la C l� 
tfnh: .... 

a . .  D- ong (do); 
b. Am (den); 
c. OUT PUT; 

n x1 
� 0 0 

l�_J _ _,I 
d. Ch- a xac dinh d- oc. . . 

H NH 1 0  

□ □ 

Do kiem diode bang may do VOM; Gia su' diode con tot va □ □ 
c6 ket qua nh- h1nh 11 th1 cljc tfnh cua diode la : 

a. Cljc so 1 la Anod; 
b. Cljc so 2 la Anod; 
C. Cljc so 1 la CljC B; 
d. Ch- a xac dlnh d- c;1c. 

2 

1 :  

1 
_n x1 + 
0 0 

I_J 
I 

H NH 1 1  

1 60 Do kiem diode bang may do VOM; Gia su' diode con tot va cljc □ □ 
so 1 la Anod th1 ket qua nh- h1nh 11 c6 dung khong? 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 
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a. Bung; 
b. Kim nam cl I- ng chung; 
C. Sai; 
d. Ch- a ket lu$n d- gc g1 

1 6 1  80 kiem diode bang may do VOM; ca 2 Ian do thu$n - ngh!ch □ □ □ □ 
kim deu quay mi?nh th1 ket lu$n: 

a. Didoe con tot; 

b. Diode b! hcl m<?ch; 

C .  Diode bl thung; 

d. Khong c6 ket qua tren. ' 

1 62 80 kiem diode bang may do VOM; ca 2 Ian do thu$n - nghlch □ □ □ □ 
kim deu khong quay th1 ket lw)n: 

a. Didoe con tot; 

b. Diode b hd m ch; 

C. Diode bl thung; 

d .  Khong c6 ket qua tren 

1 63 80 kiem diode bang may do VOM; Th!fc hi$n 2 Ian do thu$n - □ □ □ □ 
nghlch, neu didoe con tot tht 

a. Ca 2 Ian kim deu quay m9nh; 

b. C6 1 Ian kim quay m nh. 

C. Ca 2 Ian kim deu kh6ng quay; 

d. C6 1 Ian kim quay a m;flt so. 

1 64 80 kiem diode bang may do VOM; Neu d;flt cl thang do x1 OK □ □ □ □ 
th1 ket qua do se: 

a. Van d- gc ket lu$n b1nh th- ang; 

b. Kim quay het thang, do nguon pin 16n; 

C .  Phai nhan them 1 0Kn ; 

d. Khong chfnh xac do di$n trcl cua ng- ai . 

1 65 Khi dung may do VOM de kiem tra tt,J di$n, dong ho phai d;flt cl □ □ □ □ 
thang do: 

a. Cac thang do ACV; 

b. Cac thang do DCV; 
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C. Thang 250mA - DC; 

d. M9t trong cac thang do R 

1 66 Khi dung may do VOM de kiem tra ty di$n, ty di$n con tot khi: □ □ □ □ 
a. Kim dao d9ng theo chu ky n9p xa cua ty; 
b. Kim quay m9nh, sau do giam xuong va 6n dlnh. 
C. Kim quay m9nh va du'ng 19i ;  
d. Kim quay m9nh va giam xuong; 

1 67 Dung may do VOM de kiem tra ty di$n; ChT nen ap dyng cho □ □ □ □ 
loai tu: 

a. Ty DC c6 di$n ap lam vi$c thap; 
b. Ty tan so cao (ceramic) ; 
C. Ty AC di$n ap tren 600V; 
d . ap dyng cho m9i lo9i ty. 

1 68 . Kiem tra ty di$n bang may do VOM, kh6ng nen ap dyng cho □ □ □ □ 
ty AC c6 di$n ap cao la do; 

a. Nguon pin la d9ng DC; 
b. 0i$n trc:1 n9i cua may do l&n; 
C. Nguon pin c6 gia trl thap; 
d. 09 nh9y cua do kh6ng cao. 

1 69 Khi do dong di$n hoific di$n ap bang may do VOM. Trj so phai □ □ □ □ 
d- qc d9c trj tu': 

a. Phai qua trai; 
b. Trai qua phai; 
C. Giu'a ra 2 bien; 
d. T9i V! trf kim du'ng 19i 

1 60 0i$n ap can do khoang 200V, th1 de dong ho 6 thang do: □ □ □ □ 
a. 100V; 
b. 250V; 
C. 300V hoific 1 OOOV; 
d. Bat ky. 

1 7 1 Dung may do VOM de do di$n ap ho$c dong di$n ; Khi kh6ng □ □ □ □ 
- de 1- <;5ng d- c;5c gia trj can do th1 d$t dong ho 6 thang do: 

a. L&n nhat ; 
b. Be nhat; 
c. Trung b1nh; 
d. 1 OOOV - AC . 

1 72 . Dung may do VOM de do di$n ap hoific dong di$n; Khi kh6ng □ □ □ □ 
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- eic I- (;ing d- (Jc gia tri can do th1 d�t dong ho phai d�t a thang 
do lein nhat la do: 

a. Tranh sai s6 ngau nhien; 

b. Tranh sai s6 ca nhan; 

C. Tranh ngan m9ch nguon; 

d. An toan cha may do. 

1 73 May do VOM de a thang do 30mA - DC, d9c a v9ch 6mA - □ □ □ □ 
DC thay kim ch, 4mA th1 gia tri do d- (Jc la: 

a. 8mA; 

b. 10mA; 

c. 20mA; 

d. 22mA 
1 74 May do VOM de a thang do 50V - AC; d9c tren v9ch 10 th1 □ □ □ □ 

ket qua do phai: 

a. Nhan 5 Ian; 

b. Chia 5 Ian ; 

C. Nhan 50 Ian; 

d. 09c th§.ng. 
1 75 May do VOM de a thang do 250V - AC; d9c tren v9ch 10 d- (Jc □ □ □ □ 

ket qua la 8V th1 gia tri cua di$n ap can do la: 

a. 220V; 

b. 250V; 

c. 200V; 

d. 180V 
1 76 May do VOM de 0 thang do 600V - AC; d9c tren v9ch 50 d- (Jc □ □ □ □ 

ket qua la 30V th1 gia tri cua di�n ap can do la: 

a. 220V; 

b. 260V; 

C. 380V; 

d. 360V. 

1 77 May do VOM de a thang do 50V - AC; d9c tren V9ch 250 d- (Jc □ □ □ □ 
ket qua la 200V th1 gia tri cua di$n ap can do la: 

a .  200V; 
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b. 60V; 
c. 40V; 
d. 20V 

1 78 May do VOM de d thang do 50V - AC; d9c tren V?Ch 250 th1 □ □ □ □ 
ket qua do phai: 

a. Nhan 5 Ian; 
b. Chia 5 Ian; 
C. Nhan 50 Ian; 
d. D9c th�ng. 

1 79 Cach d9c tr! so don gian nhat (doi veli cac thang do di$n ap, □ □ □ □ 
dong di$n) khi Su' d1:1ng may do VOM la: 

a. D9c d V?Ch nho nhat; 
b. D9c d V?Ch bang Vdi thang do (neu c6); 
C. DO?C d V?Ch ldn nhat; 
d. D9c d V?Ch bang gap doi thang do. 

1 80 Khi do di$n ap ldn hon 60V ng- oi ta phai : □ □ □ □ 
a. C§n th?n de tranh ch?m ch?p; 
b. · Mang gang tay an toan; 
C. Su' d1:1ng may bien di$n ap; 
d. De dong ho tren cao. 

1 81 Nguyen tac chung cua do I- ong kh6ng di$n la: □ □ □ □ 
a. Bien toe d(> quay thanh tan so rat cao, roi xu' ly tfn hi$u 

nay; 
b. Bien tfn hi$u can do thanh di$n ap h1nh sin, roi tien 

hanh do; 
C. Bien tfn hi$u can do thanh tfn hi$u di$n, roi Xu' ly nh- do 

I- ong di$n; 
d. Bien tfn hi$u t- ong h/ thanh tf n hi$u so, sau 66 se ma 

h6a, giai ma, hien th!. 
1 82 Trong do I- Ong khong di$n, khoi cam bien c6 nhi$m v1:1:  □ □ □ □ 

a. Bien tfn hi$u can do thanh tfn hi$u di$n; 
b. Khuech d?i tf n hi$u can do; 
C. Bien tfn hi$u can do thanh di$n ap; 
d. Dinh gio de dem xung kfch. 

1 83 Trong do I- ong khong di$n, khoi khuech d?i c6 nhi$m v1:1: □ □ □ □ 
a. Lam tang tfn hi$u di$n sau cam bien; 
b. Lam giam tfn hi$u vao co cau do; 
C. Lam giam tfn hi$u di$n sau cam bien; 
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d. Lam tang tfn hi$u v(H ly can do. 
1 84 Trong do I- crng khong di$n, khoi chT th! c6 th§ dung lo<?i: □ □ □ □ 

a.  ChT th [  tu di$n; 
b. ChT th! kim ho�c chT th[ so ; 
C. ChT th! di$n d(>ng; 
d. ChT dung chT th[ so. 

1 85 Gia tr[ bang hi$u so giCta gia tr [ dung cua d<?i I- gng can do va □ □ □ □ 
gia tr [ do d- gc tren m�t dong ho do d- gc g9i la: 

a. Sai so co ban; 
b .  Sai so pht,J; 
C. Sai so tuy$t doi; 
d .  Sai so t- ong doi. 

1 86 Ty 1$ giCta sai so tuy$t doi va gia tr! thlfc can do (tfnh theo %) □ □ □ □ 
d- gc g9i la: 

a. Sai so t- ong doi; 
b. Sai so pht,J; 
C. Sai so co ban; 
d. TT 1$ % sai so. 

1 87 Sai so t- ong doi cua dt,Jng Cl:J  do d- gc viet: □ □ □ □ 

a. Kem theo chT so phan tram; 
b .  Khong kem theo chT so phan tram 
C. C6 dau gia tr! tuy$t doi; 
d. Kem theo don v[ d<?i I- gng can do 

1 88 0§ danh gia phep do mac sai so nhieu hay ft; Ng- cri ta dung □ □ □ □ 
khai ni$m: 

a. Sai so tuy$t doi; 
b. Sai so t- ong doi; 
C. Sai so ca nhan; 
d. Sai so pht,J. 

1 89 0§ h<?n che sai so h$ thong ng- cri ta phai: □ □ □ □ 

a. 80 nhieu Ian va lay gia tr! trung b1nh; 
b .  Dung may do lo<?i tot, mac tien; 
C. Su' dt,Jng va thao tac dung may do; 
d. Dung may do lo9i hi§n th[ so . .  
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1 90 Khi do di$n ap xoay chieu 22OV voi d1,mg cy do c6 sai s6 t- ong □ □ □ □ 
doi 1,5% th1 sai s6 tuy$t doi Ion nhat c6 the c6 voi dyng cy la: 

a. 1OV; 
b. 2,2V; 
c. 3,3V; 

d. 1,1V. 
1 91 Mon h9c do I- ong c6 cac ph-ong phap do co ban sau: □ □ □ □ 

a. Tn/c tiep; 
b. Tn/c tiep va gian tiep; 
C. Gian tiep; 
d. Tn/c tiep va so sanh. 

1 92 Ph- ong phap do tn/c tiep c6 - u diem la: □ □ □ □ 
a. Nhanh ch6ng don gian; 
b. 0o d- 9c d9i I-qng thfch hqp voi dyng cy do 
C. PhCrc t9p mat thc:li gian; 
d. 0o d-9c nhieu d9i I-qng khac nhau 

1 93 Ph- ong phap do gian tiep d- 9c thlfc hi$n: □ □ □ □ 
a. 0o d9i I- qng can do bang dyng cy phu hqp; 
b. 0o cac d9i 1- qng lien quan va tf nh d9i I- qng can do; 
C. Su' dyng 2 dyng cy do tra len; 
d. ap dyng cong thCrc tfnh phu hqp. 

1 94 Cau t9o chfnh cua co cau do tu' di$n bao gom: □ □ □ □ 
a. Nam cham vTnh cvu va khung day quay; 
b. Cu<)n day tTnh va cu<)n day d<)ng; 
C. Khung day dCrng yen va kim quay; 
d. Cu<)n dong, cu<)n ap va d'fa nh6m. 

1 95 B9 ph�n t9o ra tu' tr- Clng C1 co cau do tu' di$n la: □ □ □ □ 
a. Nam cham di$n; 

b .  Cu<)n day 3 pha; 
C. Nam cham vTnh cu'u; 
d. Cu<)n ch9y va cu<)n de. 

1 96 Voi 1 khung day nhat d!nh; 09 nh9y C1 co cau do tu' di$n phy □ □ □ □ 
thu<)c vao: 

a. Tiet di$n khung day; 
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b. 89 cCi'ng .cua lo XO phan khang; 
C. S6 vong day quan; 
d. Tu tr- crng cua nam cham vTnh CU'U .  

1 97 Co cau do tu di$n do d- (Jc cac d1?i I- (Jng: □ □ □ □ 
a. 8i$n m9t chieu; 
b. 8i$n xoay chieu m9i tan s6; 
C. 8i$n xoay chieu; 
d .  Ca m9t chieu l�n xoay chieu. 

1 98 Co cau do tu di$n c6 the d- qc Ci'ng dt,mg de che t1?0: □ □ □ □ 
a. Tat ca cac lo1?i may do; 
b. Volt ke DC; Ampe ke DC va Ohm ke; 
C. May do c6ng suat; / 

d. Volt ke AC; Ampe ke AC va Ohm ke; 
1 99 Co cau do tu di$n thang do d- qc chia: □ □ □ □ 

a. Beu (tuyen tfnh); 
b. Ty 1$ theo ham logar it; 
C. Ty 1$ b�c 2 ;  
d. Ty 1$ theo ham mu. 

200 Ph-ong tr1nh d(lc tfnh thang do cua co cau do tu di$n c6 d9ng: □ □ □ □ 
a. B�c nhat theo dong di$n; 
b. B�c nhat theo moment quay; 
C. B�c hai theo di$n ap; 

d. T1 1$ theo ham s6 mu. 
201 Nh- qc diem chfnh cua cd cau do tu di$n la: □ □ □ □ 

a.  PhCi'c t1?P, kh6 che t1?0, qua tai kem, gia thanh dat; 

b. Khung day manh de du't; 

C. anh h.:. ang tu tr- ang, d9 chf nh xac khong cao; 

d. Moment quay yeu. 

202 Cau t1?0 chfnh cua cd cau do di$n tu bao gom: □ □ □ □ 

a. Nam cham vTnh cCtu va khung day quay; 

b. Cu9n day tTnh va cu9n day d9ng; 

C. Cu9n day tTnh va la thep gan 1$ch tam; 

d. Cu9n dong, cu9n ap va dTa nh6m. 
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203 B9 ph$n t9o ra tu' tr- ang C1 co cau do d i$n tu' la: □ □ □ □ 

a.  Nam cham d i$n; 

b. Cu(>n day 3 pha; 

C .  Nam cham vTnh cu'u ; 

d. Cu(>n ch9y va cu(>n de . 

204 Ph- Ong tr1nh d?C tfnh thang do cua co cau do di$n tu' c6 d9ng: □ □ □ □ 

a. B$c nhat theo dong di$n; 

b .  B$c nhat theo moment quay; 

C. B$c hai theo dong di$n; 

d. Ti 1$ theo ham so mu. 

205 B9 ph$n can d!U trong co cau do tu' di$n c6 tac dt,mg: □ □ □ □ 
a. Lam tang d(> nh9y; 

b. D$p tat Sl/ dao d(>ng cua k im t9i V! trf can bang; 

C. Tang d(> chfnh xac; 

d. T90 l[/c can, lam doi tr9ng de kim nhanh 6n d!nh. 
206 Co cau do d i$n tu' do d- qc cac d9i I- qng: □ □ □ □ 

a. 8i$n m(>t chieu;  

b .  8i$n xoay chieu m9i tan so ; 

C. 8i$n xoay chieu ;  

d. Ca m(>t ch ieu Ian xoay chieu.  
207 Co cau do d i$n tu' th- ang d- qc Ctng d1,mg de che t9o: □ □ □ □ 

a. Tat ca cac lo9i may do; 
b. Ampe ke DC va Ohm ke; 
C. May do c6ng suat ; 
d. Volt ke AC; Ampe ke AC; 

208 Co cau do di$n tu' thang do d-qc chia: □ □ □ □ 
a. Beu (tuyen tfnh) ; 
b. Ty 1$ theo ham l9garit ; 
C. Ty 1$· b$c 2; 
d. Ty 1$ theo ham mu. 

209 8?C diem chfnh cua co cau do di$n tu' la : □ □ □ □ 
a. Don gian, re t ien, cap chfnh xac thap; 
b. Khung day manh de dCrt; 
C. 89 nh9y cao, thang chia kh6ng deu; 
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d.  anh h- dng tu tr- ang ngoai. 
21 0 Cau t9o chfnh cua co cau do di$n d9ng bao gom: □ □ □ □ 

a. Nam cham vTnh cvu va khung day quay; 
b. Cu9n day tTnh va cu(m day d9ng; 
C. Cu9n day tTnh va la thep gan 1$ch tam; 
d. Cu9n dong, cu9n ap va dTa nhom. 

2 1 1 Ph- ong tr1nh d�c tf nh thang do cua co cau do di$n d9ng fi 1$ □ □ □ □ 
v8i: 

a. Tfch so dong di$n qua 2 cu9n day; 
b. T1 so 2 dong di$n va di$n ap; 
C. Hi$u so dong di$n qua 2 cu9n day; 
d. D9 cCfng va h1nh dang cua 16 XO. 

212  Cfng d1,mg chfnh cua co cau do di$n d9ng la de che t9o: □ □ □ □ 
a. Tat ca cac lo9i may do; 
b. Ampe ke DC va Ohm ke; 
C. May do c6ng suat ; 
d .  Volt ke AC; Ampe ke DC; 

2 13  Cac ph- ong phap do tan so la: □ □ □ □ 
a. C9ng h- dng 
b. Dem xung 
C. So sanh v8i tan so mau 
d. Ca a, b va c deu dung 

2 14  D�c diem chf nh cua co cau do di$n d9ng la: □ □ □ □ 
a. Don gian, re tien, cap chfnh xac thap; 
b. Khac d9 t- ong doi deu; 
C. D9 chfnh xac cao, gia thanh rat dat; 
d. Khong tieu tht,J cong suat. 

21 5 Nh- (Jc diem cua co cau chi th! di$n tu la: □ □ □ □ 
a. De b! anh h- dng cua tu tr- ang nhieu 
b. Tieu tht,J nang I- (Jng nhieu hon co cau tu di$n 
C. Su dt,Jng phCfc t9p 
d .  Ca a,  b va C dung 

21 6 St! khac nhau trong cau t9o Watt ke di$n d9ng 1 pha va 3 pha □ □ □ □ 
la: 

a. So I- (Jng trt,JC quay va dTa quay 
b. So I- (Jng cac cu9n day dong va cu9n day ap 
C. Cau t9o cac cu9n day ap 
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d. Cau t?O cac cu(>n day dong 
2 1 7  Nh- c;:lc diem cua ph- ong phap do cong suat tac dt;1ng bang □ □ □ □ 

Watt ke di$n d(>ng la: 
a. Tieu tht;1 cong suat 1cm. 
b. Tu tr- ong yeu nen de b! nhieu tu tr- ong ngoai. 
C. Ket qua do pht;1 thu9c vao tan so m?ch di�n. 
d. Ca a,b va c deu dung. 

21 8 Khi do cong suat tac dt;1ng cua tai Watt ke di$n d(>ng tac dt;1ng, □ □ □ □ 
neu t6ng tro tai c6 tr! so l&n th1 su' dt;1ng Watt ke: 

a. Mac tr- &c. 
b. Mac sau . 
c. Ca a va b dung. 
d. Ca a va b sai. 

21 9 Uu diem n6i b$t cua ph- ong phap do di$n tro dung cau do can □ □ □ □ 
bang la: 

a. Toe de) do cao. 
b. 09 chfnh xac cao. 
C. Gia thanh thap. 
d. Ca a, b va c deu dung. 

Khoa nien - Trbong TCN KTCN Hung Voong Page 120 



Phan 2: Ciiu hoi d ng dien khuyet. 
1 .  Khi do dong di$n, ampe ke se d.,. Qc ... . . . ... . ... . ... . ... . .... ... . .  vdi m9ch can do. 
2.  Khi do ............... ........... , volt ke se d- Qc mac song song vdi m9ch can do. 
3 .  Khi do tfn hi$u DC, dieu dijc bi$t chu y la phai lap ...... ............ d1,mg Ct,J  do. 
4 A k, h' h I '  , 1 6 2 A k "' . m pe 1m c in a . ... . . . . . . . .... . . . . . . .... . . . ... . . ... .... .... co ap san mpe e .  
5.  Nam cham vTnh cu'U trong di$n ke c6 tac d1,mg t9o ra .......................... . 
6 .  Trang di$n ke, di$n tr6 cu9n dong ... . .... ..................... di$n tra cu9n ap. 
7. Trang di$n ke, di$n tr6 cu9n ap ............................. .  di$n tr6 cu9n dong. 
8. Tren di$n ke c6 ghi 10(30)A: Gia tr! dong di$n toi da cho phep qua di$n ke 

la .. . .... ........... ... . ................ . . . .... . . . . . . . . . . ... ... . . . . . .... . . . . . ................... . 
9. Trang VOM thang do . ... . . . . .... .... . . ........ , tr! so d- Qc d9c tu' phai qua trai. 

10. Trang Ohm met song song, trl so d- QC d9c tu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 1  D d ,:, d d " A  t ? t • "' d "'t l ' . ,,  d . t,Jng Cl,J  e o 1�n ro 1ep a a cau o . . ... . . . ... .................... ........ . 
12. Cau do wheastone can bang khi . ........ . ... ... . . ... 2 dau di$n ke bang 0 . 

. 13. C�p nhi$t se thljc hi$n bien doi nhi$t d9 thanh ............... . .. . ....... ......... . 
1 4. Nguen pin ben trang may do VOM d- Qc su d1,mg m9ch do . . . ................. . 
1 5. Khi do di$n trb, g6c quay cua kim cang ldn th1 gia tr! di$n tr6 . . . . . . . . . . . . . ... . 
1 6 . Khi do di$n tra, g6c quay cua kim cang nho th1 gia tr! di$n tra ... .......... .. . 
17. Dung may do VOM d§ ki§m tra ch9m vo cac thiet b! di$n; phai d�t 6 ...... . . 
1 8 . Khi do di$n ap; G6c quay cua kim cang 1cm th1 gia tr! do d- Qc .......... ... . . . . 
1 9. Khi do dong di$n ; G6c quay cua kim ....... .. th1 gia tr! do d- Qc cang nho. 
20. H$ don V! chfnh thCtc d- QC dung trang do I- ang di$n la h$ .................... . 
21. Trang h$ don vl SI, khoi I,. Qng chu§n d- Qc tfnh bang ....... 0o I- ang la qua tr1nh 

so sanh d9i I- Qng ch- a biet vdi d9i I- Qng ... . ............ da biet d- Qc ch9n lam don 
vi. 

22. Trang cac co cau do, kim se dung 19i ( can bang) khi. . . . . . ... .... . .. bang vdi moment 
can cua lo XO. 

23. Trang cac lo9i co cau do, khi dong di$n qua m9ch cang ldn th1 g6c quay cua kim 
se . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

24. Trang cac IO?i Cd cau do, lo XO doi khang c6 nhi$m Vt,J  t?O ra .............. ..... . 
25. 0oi v&i co cau do tu di$n, muon do d- Qc t.fn hi$u AC th1 phai lap them 

26 C A ct A h rl 
,._, d d. A t •'i th' kh A , . u9n ay u cu cau o 1�n u I ong co . . . . ......... , . ... . . . . . . ................ . 

27. Cu9n day ........... . ..... . .  co cau do di$n d9ng d- QC chia thanh 2 phan. 
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