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Mot s6 lwu ¥ doi véi sinh vién khi thi nghiém

- P& ¢6 thé thi nghiém tot yéu ciu tit cd sinh vién phai doc trudc bai thi
nghiém & nha, chuin bi bai ra gidy bao gdm cdc mach thi nghiém, cic
cong thitc phuong trinh cin thi€t cho bai thi nghiém va trinh cho
GVHD trudc mdi budi thi nghiém.

- Cédc phin viét trong tai liéu nay chi 13 cdc huéng din thao tic , dé
hi€u k§ hon nodi dung thi nghiém sinh vién cin phai doc trudc phin ly
thuyét trong gido trinh KY THUAT PO.

PTN Mach & bo
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

Bai l
Phinl Volt k& 1 chiéu

I Tom luge

Volt k& 13 thiét bi khd huii dung trong linh vuc dién. Mot volt k& DC c6 thé
thuc hién don gidn tir mdt khung quay ki€u tir dién (PMMC) va cdc dién trd tAm do
mic ndi ti€p vdi nd.
II Thiét bi thi nghiém
- 1 ngudn DC diéu chinh dugc
- 2 bién trd 50KQ, va 100KQ.
- 1 khung quay 0 - 50pA.
- 1 EVM ( volt k& dién t¥) hoic volt k& so.
- Mot sd dién trd.

II1 Trinh ty thi nghiém

X4c dinh ndi tr§ khung quay bing 1 trong 3 cich sau
1) Phuong phdp bi€n tré

Lip mach nhu hinh 1

S 50KQ a- DPit gid tri dién tr§ 50K cuc dai va ngudn
./g DC cuc tiéu
b- Tiang tir tif nguén DC dén gid tri 1V
— E-1v c- Déng khod S, gidm tir tir bién trd dén khi
T _ %*. kim chi thj dat do léch toan khung

\/_J d- Can than tit ngudn ré,i thdo bié€n trd ra khoi
mach, dung mdy do s do gid tri dién trd nay

Hinh 1 va ghi vio bang 1 tri s6 R;.

e- N&i lai dién trd vao mach , thay d6i tir tir cho d&€n khi kim chi thi ding géc l&éch nita
khung quay. Ti€p tuc do va ghi lai tri s6 R, vdo bang 1.
f- Tinh gid tri ndi tr§ khung theo cong thiic Ry, = Ry - 2R

2) Phudng phip phian thé S S0KQ
Lip mach nhu hinh 2 e *
a- Dit gid tri dién tré 50K cuc dai i +
va ngudn DC cuyc ti€u —F= CV)
b- Ting tir tif ngudn DC dén gi4 tri sops =
E=1V.
c- DPéng khod S. Gidm tir tir bi€n Hinh 2

tr§ dén khi kim chi thi dat do
léch toan khung.

d- Tinh gid tri ndi trd khung quay Ry tir cdc gid tri dong va 4p ghi nhan dugc rdi ghi
vao bang 1.
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

3) Phuong phép dién tré Shunt

Lip mach nhu hinh 3

a- Thay ddi bi€n tré 100K dé&n khi kim I&ch toan khung.

b- Péng khod S, thay ddi bi€n trd 50K tir tir d&n khi kim léch ding mot nita khung.
c- Thdo bi€n tr§ 50K va 100K ra khdi mach duing mdy do gid tri cud né va ghi vao

2 . ~ R 1 N N sz . 2 . A 2,
bang trisd R _, =—"%—— (Rsok v Ryook 12 gid tri do dugc cud hai bi€n trd )
RIOOK IFS
100KQ S 50KQ
i * +
—E=1v 50pA
Hinh 3

4) Tinh gid tri trung binh cud ndi trd khung quay theo cdng thic sau
_ le +Rm2 +Rm3

RmTB 3
Phuong phdp | Phuong phdp | Phuong phap Noi trd
Bién trd Phan thé Shunt Khung quay
R E (mV) Rsox
R, I (nA) Riook
R R Rim3 Rt

Béng 1

5) Ap dung céc gid tri Ryrg tim dugc tinh todn tri s6 cdc dién trd tm do cho volt k&
DC véi 3 tam do 1V, 5V, 10V .Tu vé mach vdi dién trd tAm do doc lap, dién trd
tam do chung.

6) Chon mot trong hai mach trén va ldp rdp volt k&: dung khung quay vira khdo sit
1am bd phan chi thi, cdc dién trd tAm do st dung cdc dién trd nhd loai ¥4 watt cim
ndi ti€p nhau trén project board d€ c6 tri s6 mong mudn (c6 thé lip bién trd va
chinh dé&n tri sd da tinh).

7) Biéu chinh nguén DC dé c6 mot gid tri dién 4p trong khodng cho phép cia volt k&
vira 1dp. N&i volt k&€ vao mach , diéu chinh ngudn d€ cho kim léch mot vai vi tri
trén vach chia, doc gi4 tri va ghi k&€t qud vao bang 2 : tri s6 E, (12 tri s§ tuong ng
chi thi ctia volt k& vira 1dp), tri s6 E; 1a tri s6 do dugc tir volt k€ s§ (dugc xem nhut
gid tri tin cdy )

8) Tinh sai s6 cud mdi thang theo cong thitc

E -E
g =———2100Y%

1
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Tai liéu thi nghiém do dién t& dung cho khod 2006

TiAm do | Piéntrd Rs | Tris6 dién 4p tuong Gng cdc do 1éch Sai s6
25% | 50% | 75% | 100% | tuong doi
e%
0-1v E1
E,
0-5v E1
E,
0-10v E;
E,
Béng 2
Phin2 Volt K& xoay chiéu
I Muc dich

Thiét k€&, 1dp rdp va hiéu chinh volt k€ xoay chiéu st dung phudng phéip chinh
luu ban séng va toan song.
T1 Thiét bi thi nghiém
Khung quay 1 chiéu 0 - 50pA
5 diode ban din
1 variac (mdy bi€n thé tu ngiu)
1 m4y bi€n thé& cdch ly
Mot so dién tré

III Trinh ty thi nghiém
Tinh todn d nhay xoay chiéu cua khung quay (khung quay thi nghiém & phan 1)

Tinh todn céc gi4 tri dién trd tAm do Ry cho cdc tAm do tri hiéu dung dién 4p xoay
chiéu 5V, 10V, 20V & mach do hinh 4 .
Lip rdp mach volt k& xoay chiéu chinh luu bén séng nhu hinh vé 4 ( st dung céc
dién trd c6 dinh d€ lam dién trd tim do Ry)

1)
2)

3)

Volt k& khao sat
+ -

5v ¢ 10vg 20v,

Bién ap Bién ap
W ngau cachly | A
-— o— .
g 5
220VAC O 8
c .
= O
- - -
B

Hinh 4

0

4) Pua cdc dién 4p xoay chiéu
hi¢u dung cho trong budc 2
vao mach (dung volt k& do
céc tri s nay tai hai nit A va
B), diéu chinh cdc dién trd Rs
dé c6 @6 léch toan khung.

5) Thio cédc dién trd ra khoi
mach do cdc gia tri cud ching
va ghi vao bang két qué
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

6) Tinh todn céac

Volt k& khao sat

gid tri dién trd Bién ap Bién ap

tam do Ry cho tw gy cich Iy
2 A M . ey —

cac tam do tri PPOVAC = §
‘A A VA <.I =

hi€u dung dién 5 E

4p xoay chiéu . -

5V, 10V, 20V

khi chinh luu Hinh 5

toan ky.

7) Lap rap mach volt k&€ xoay chiéu chinh luu toan séng nhu hinh vé 5 ( sit dung cic
dién trd c6 dinh d€ 1am dién trd tim do Ry)

8) Pua cdc dién dp xoay chiéu hiéu dung cho trong buSc 6 vao mach (diing volt k&
do cdc tri s& nay tai hai niit Ava B), diéu chinh cdc dién trd Rs d€ c6 dd 1éch toan

khung.
9) Thdo cdc dién trd ra khéi mach do lai cdc gid tri cud ching va ghi vao bang két
qua

10) Tinh sai s& phan trim céc gid tri Ry trong hai trudng hdp tinh todn va thi nghiém

Bédng s0 liéu

Chinh Iuu bdn sdng Chinh Iuu toan song
Do nhay xoay chi€u Sac= Do nhay xoay chiéu Sac =
Pién tr§ tam do Ry Dién tr§ tdm do Ry
Tam do | Tinh todn | Podac | Saisdé | Tam do | Tinh todn | Po dac | Saisd
5 5
10 10
20 20

11) Khdo sit do tuyén tinh clia khung quay: mach thi nghiém nhu hinh 5 chinh dién
4p tai hai nit A B bit ddu tir zero rdi ting dan mdi 1an 1V d€n khi kim l&ch toan
khung, ghi lai vi tri géc 1éch ciia kim tuong tng véi mdi tri s& dién 4p rdi vé dd thi
nay. Thyc hién tuong tu cho cdc thang do con lai. Nhian xét vé do tuyén tinh clia géc
quay theo di€n ap ?
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Tai liéu thi nghiém do dién t& dung cho khod 2006

Phin3 B Aao cao thi nghiém

1- Tém luge qua trinh thi nghiém

2- Cé4c bang sd liéu thu dugc

3- Giai thich cédch tinh cdc dién trd Ry 23

4- Giai thich cdch tinh c4c dién trd tAm do cho volt k&€ DC, AC.

5- Nhan xét vé tri s cdc dién trd tAm do va tAm do trong cdc trudng hdp chinh luu
mot va hai ban ky.

6- Hay cho bi€t cdc thang do DC va AC volt trong cédc trudng hgp thi nghiém trén c6
cung vi tri cia vach chia hay khong? Tai sao ?

Trong cdc budc tinh todn co thé chon Vp = 0,7V
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

Bai 2

Phan A : Khao sat dap @ng tin s6 cud mot volt k& xoay chiéu

I Tom luge

Céc volt k&€ thudng c6 mot diy tin sd c6 ddp tng khong phing. Mdy do chi thi khong
chinh xdc, chi thi cud n6 cao hon hoic thap hon & cdc tin s& nay. Su khong chinh xdc
nay c6 thé do ddp tng tin sd cud cac phan ti nhu cic diode, cdch chinh luu, tu dién
va céc dién trd trong mach volt k€ ciing nhu do 4nh hudng cla khung quay.

II Thié&t bi thi nghiém

Miy % Volt k&

3 volt k& khdc nhau. phdt song xoay chiéu

e Volt k€& chi thi kim METRIX

e Volt k& chi thi s6 loai thudng
DT888. Dao dong

e Volt k& s6 True RMS. ky

( khi do tri True RMS phai nhan déng

thdi vao 2 nit AC va DC hoic do

riéng ting thang ACV , DCV rdi tinh theo cong thifc)

1 dao ddng ky dung quan sdt dang tin hiéu va do tri dinh ( lvu y phdai CALIB ngo

hang doc khi do tri dinh )

1 may phat s6ng

1 bang dién trd thi nghiém.

III Trinh ty thi nghiém

1)
2)

3)

4)

5)

N6i mach thi nghiém nhu hinh vé.

Diing dao dong ky quan sit dang séng, diéu chinh mdy phét tin hiéu sin d€ bién
d6 ngd ra khodng 2V & tin s& 1KHz (xem diy 1a tin s trung tAm). Poc trén mdi
volt k&€ gi4 tri hiéu dung tuong ¢ng tai tAn sd nay .

Ting tir tir tin s6 mdy phéat d€n khi ndo gid tri doc trén volt k& con khodng 90%
tri s6 doc dugc & cAu 2, ghinhin tin sd nay fy

Gidm din tan s6 mdy phdt d&€n khi nao gid tri doc trén volt k& con khodng 90% tri
s6 doc dudc & cAu 2, hodc tai vi tri kim chi thi bit diu dao dong hay céc chi thi s&
dao dong trong khodng rong ghi nhan tin s6 nay fi.

Diéu chinh tin s& mdy phdt tir f. cho d&n 2fy (khodng 10 tri sd ), ghi lai cdc gid
tri di€n ap .
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

6) V& ddp ting tin sd V(f) cho tirng volt k€.

Luu y : trong subt qud trinh thay doi tn s6 phdi luén ludn quan sdat dao dong ky dé
diéu chinh bién do mdy phdt luén la khong doi

7) Bay gid chinh mdy phdt séng dang séng vudng ludng cuc ( doi xdng qua truc
hoanh) tin s& 1KHz, bién do 2V . Dung céc volt k& do cdc dién 4p nay va ghi lai
k&t qui vao bang gid tri. C6 nhan xét gi vé céc tri s6 nay ? N6 c6 diing theo két
qua khi tinh biing ly thuy&t hay khong ? Tir d6 hiy cho k&t luan vé cdc volt k&.

Dang dién 4p Tri s6 bién dod Tri s6 do tif cdc volt k&
(doc t“kd,";o 40n¢ "METRIX | DT888 | VOLT True RMS
VyM Vac Vac | Vac | Vbe| Vrwms

Sin

Vudng luGng
cuc

Vuodng don cuc

Tam gidc

8) Lam lai thi nghi€ém vé6i dang séng la vudng don cuc (kéo nit DC Offset trén mdy
phét va xoay cho dén khi dang séng vudng nim v€ mot phia clia truc hoanh).

9) Lip lai cdc budc thi nghiém trén véi ngudn phit by gid 1a séng tam gidc.
10)Lip lai cdc budc thi nghiém trén vSi ngudn phdt by gid cé phuong trinh

u(t) = 1+ 2Sinat (V) (chinh séng sin bién b 2V rdi chinh niit DC offset thém 1V)

11) Tinh hé s& dang K¢ va hé s6 dinh K, cué céc tin hiéu trén.

Phan B : Khio sit anh huéng ctia volt k& dén dién 4p dang do
I Tém lugc
Bén thin mdi volt k& khi dung do dién 4p gifta hai nit thi déu it nhiéu giy ra

sai s0, tuy theo ndi trd cda né ma dnh hudng sé nhiu hay it.(xem gido trinh K§ thuit
do dé hi€u thém chi tiéY).
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Tai liéu thi nghiém do dién t& dung cho khod 2006

I Thi nghiém

1) Thuc hién do dién 4p biing volt k€ METRIX nhu hinh vé& véi cip dién tr§
R; =R, = 1KQ (chon 3 tAm do gin nhift v§i tri s6 cAn do) . Ghi k&t qud vao bang

gié tri.
Volt k€ METRIX -D¢ nhay S =....... KQ/V
Tam do Tri so dién 4p tuwong ng véi cip dién tré

Ri=R;=1KQ R3=R4=100KQ | Rs=Rg=10MQ

2) Lam tuong tu vdi cdp dién trg
R; = R4 = 100KQ.

3) Lam tuong tu véGi cdp dién trd
Rs5 =Rs = 10MQ.

4) Lam laitr cAu 1 d&€n cau 3 véi voltké€ —E [oy
s6 DT888. -

5) Lam lai tir cAu 1 d€n ciu 3 véi volt k&
True RMS.

6) Cho biét tri s6 dién 4p U=Uj (khi chua
c6 volt k&). Cho biét cach do U

7) Suy ra ndi tré ctia mdi volt k€.

Phin C : Bio cdo thi nghiém

1- M6 ta lai ti€n trinh thi nghiém.

2- Trinh bay cdc phuong phdp chuyén d6i AC — DC trong céc volt k&

3- Hiy cho bét cdc volt k& st dung trong bai thi nghiém thudc loai nao. Nhan xét vé
cdc dudng bi€u dién V(f) da vé.

4- Trinh bay cdch doc gid tri dién 4p cud mot tin hiéu khong sin trén volt k& khic
vach sin ?

5- Gid tri ghi nhan dudc trén dao dong ky 1a gid tri gi khi d€ & vi tri AC, DC ?

6- Thé& nao la tri hiéu dung thuc?

7- Giai thich nguyén nhan giy sai s6 & cdc volt k& trong phan B.
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

Bai 3

Phin A : Po dién tr&
I1Tom lucce

Tuy theo day tri s6 va dic tinh clia dién trd ma ta c6 thé 4p dung cic phuong
phdp do dac khdc nhau : do néng ngay tai trang thdi hoat dong hodc do ngudi khi dién
tr§ da thdo khoi mach .

II Thi nghiém

1) Phudng phdp volt-ampe :

Dung phudng phap ré ngin va ré dai d€ do tri s6 cdc dién trd sau:

- Boéng den.

- Dién trg st

- Dién tr day quan.
MJi dién trd ti€n hanh do khodng 10 14n khi ting dién dp tir OV dé&n 20V, ghi
k&t qud vao bang sau

Lin Béng dén Dién trd st Dién trd diy quin
do | Ré&ngin Ré& dai Ré& ngin Ré& dai RE& ngin RE dai

U|T|RIU|JT|RI]U|JT|R|U|JT|R|{[U]JT|R]JU|JTI]J|R

N B W N =

2) Do dién trd bing cdu do chuyén dung ED
Cau chuyén ED nhu hinh vé& , cau do c6 ciu tao cdia cau Kelvin trong d6 c6 lip
sdn dién trd miu , va c6 tich hdp mot dién k& dién tir

e Nt tdt mé va chinh dj nhay cho dién ké' 1

GA OFF : vi tri tit

B-CH : vi tri ki€m tra pin
G : d0 nhay thap nhat
G : d0 nhay trung binh
Gy : 6 nhay cao nhit

VVVVYVY
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Tai liéu thi nghiém do dién t& dung cho khod 2006

e Vitri néidién trd can do

» C; C, vitrindi2 dau dong dién
> P, P, vitrindi2 daudp

Vi tri n6i dién trd can do

%\ Vi tri cAp ngudn DC 3V

K Vv € % ¥ <
4:Coc chon tAm do o o o o ©z20 o o
] ¢, P, P, G - Ext BA +

5: Vi tri chon tam do  ,0 0o 0 o o

6: Cong tic cAp ngudn BATT
R R
oFF Gallano
e B-CH G
Vi trf ndi amper — |

A Gog;.:()' oG, /4
\ /

bién k& dién ti 3: Bi€n trg chinh cin bing

2: Nt nhan ki€m tra cin bing
1: Nit tit m& va chinh d6 nhay cho dién k€&

Thao tic trén cau do chuyén ding

e Cong tic ngudn 6 va niit tit md dién k&€ 1 § vi tri OFF
e Lip dién tr§ can do vao may
>  Céc dién trd gid tri 16n (dién trd 2 dau) thi ndi tit ting cip C-P; Cp-P, rdi
n6i hai dau dién trd vao dé.
»  Céc dién trd gid tri nhd (dién trd 4 dau) thi ndi 4 dau dong 4p theo thit tu
vaocaccocC; - Py - P, -G,
e N&i ngudn DC 3V vao cau do
e M§ cong tic ngudn 6 ON
e Chon tim do cho cau do biing cdch cim coc chon tim do 4 vao mot trong cic vi tri
chon tAm 5
e Bat niit tit m§ 1 sang vi tri B-CH d€ kiém tra ngudn pin cda dién k&, n€u kim chi thi
trong viing mau xanh 12 pin con t6t
e Chon dd nhay thap nhi't cho dién k€& khi xoay ti€p nit tit mg 1 qua vi tri G,
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Tai liéu thi nghiém do dién t& dung cho khod 2006

e Nhan nit ki€m tra cian bing 2 va quan sit géc 1éch cia kim dién k&

e Chon mot tAm do khdc bing cdch ddi coc chon tAm do 4 sang mdt vi tri chon tAm
k& can , nhan nit ki€m tra cin biing 2 va quan sat géc 1éch cia kim dién k&. C& nhu
vay tim ra vi tri ¢ géc 1éch nhd nhat, d6 12 vi tri tim do ding.

e Chuyén nit chinh d6 nhay 1 sang mifc cao hon G; , nhin nit ki€m tra cin bing 2 va
ddng thdi xoay bi€n trd chinh cin biing 3 d€ dwa kim dién k& vé vi tri cAn bing 0 (
vi tri kim khong con 1éch trdi hay phai khi nhan nha nit ki€m tra cin bing 2).

e Lip lai tuong tu khi chuyén niit dd nhay 1 1én mifc cao nhat Gy

e Khi cAu do di cAn bing hoan toan thi xdc dinh gid tri dién tr§ cAn do biing cich doc
gid tri trén bi€n tr§ chinh can bing nhin véi tim do dang sit dung.

DPé€ c6 két qua chinh xdc, d6i vdi mdi dién trd sinh vién ti€n hanh do tdi thi€u 2 1n
trén 2 thang do khac nhau. Ghi nhan cdc gia tri thu dugc vao bang so liéu.

Loai dién trd Lan do 1 Lan do 1 Lan do 1

Tamdo |Gidatri |TAmdo |Gidtri | Timdo | Gid tri

So sanh cdc tri s6 do dudc véi cAu 1 ( phudng phdp volt-ampe).

PhinB: Po dién trd ti&p dat

I Po biing phuong phap volt k& va ampe ké&
1 Phuong phap truc ti€p
a) Nguyén tdc

w Pé€ do dién trd coc dit A Ry ta d6ng thém hai coc phu
BvaC

Dung ngudn dién xoay chiéu cung cAp cho viing dit nhu
N LN 2, ~ . U L
s0 do. Pién trd coc dat A dugce tinh R, = T Trong doé

U la dién 4p rdi trén viing dat gitta hai coc A va B, 1 1a
dong dién chay trén viing dat gifta cdc coc.

M :mdy bi€n dp cdchly

T : mdy bi€n 4p tw ngiu

3 coc A B C d6ng cdch nhau tdi thi€u 20m.
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

b) Thi nghiém

- Thay d8i vi tri con chay cua bién 4p tu ngiu d€ dién 4p cung cAp vao mach do
thay déi

- Ghi lai tri s6 cud dong va 4p trén ampe va volt k& cud 5 1an do.

- Tinh tri s& trung binh cud coc dat A.

- Tuong tu do cho coc dat C

2 Phuong phdp gidn ti€p
Thi€t 14p mach do nhu hinh vé.
Piéntr6 coc Ava B :

U
R,+Rz=— (1)
Il
Sau dé ti€p tuc do cho coc B va C, coc C va A ta c6 :
U
RB+RC :|_2 (2)

2

U
R.+R,=— (3

I3

Tu 3 phuong trinh trén ching ta xdc dinh cdc gid tri R4, Rp, Re.
Lvu ¥: cdc phuong trinh 1, 2, 3 phdi ldy trung binh sau nhiéu ldn do.

3 B4o cdo két qua

Lap bang ghi lai tri s6 cdc coc dit A B C trong tirng 1an do theo hai phuong
phép truc ti€p va gidn ti€p, tinh gid tri trung binh cua cdc coc dat, so sdnh va gidi
thich n€u c¢6 su khic nhau.

II Po biing mdy chuyén dung
Mady do chuyén dung nhu hinh vé

Vi tri ndi coc dat
E : ndi ndi coc can do
P : noi ndi coc phu dién 4p
C : ndi ndi coc phu dong dién

Nut chon chitc ndng
B : kiém tra ngudn pin trong may
V : ki€m tra dién 4p roi trén coc
Q : vi tri do dién trd dat
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Tai liéu thi nghiém do dién t& dung cho khod 2006

Vi tri ndi cdc coc dat A:Niit chinh cin biing
‘©0*o™ l
E

P C

Pién ké—]

C:Niit chon chifc ning B:Niit nhan ki€m tra

- Lip mach do nhu sd dd ghi trén may, coc can do ndi vao vi tri E cdc coc phu noi
vao vi tri P va C theo thu tu.

- Chuyén niit chiic ning C qua vi tri B d€ ki€m tra ngudn pin : kim chi trong viing
mau xanh I pin con t6t

- Chuyén niit chifc ning C qua vi tri V d€ kiém tra dién 4p roi, n€u nhé hon
10VAC thi cho phép do.

- Chuyén niit chifc ning C qua vi tri Q d€ do dién trd di't : phdi hdp nhan nit ki€m
tra B va xoay niit chinh cin biing A d€ sao cho kim dién k& chi vi tri 0 lic d6 doc
gid tri dién trd trén vach chia

- So sdnh k&t qua véi phuong phdp volt ampe.
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

Bai 4

Po dién dung — dién cam
I Tom lugc

Céc gid tri dién tr8, dung , cdm 1a cdc phan t¥ thu dong , d€ do cic dai lugng
nay c6é nhiéu phuong phdp tuy nhién phd bién nhit vin 13 phuong phip ciu do. Cau
do DC dudc dung do dién trd, cAu do AC diing cho do ci R, L va C. C4c cau do AC
con ¢6 uu diém 1a c6 thé cho ta x4c dinh c3 gid tri D hodc Q cud phan ti.

II Thi nghiém
A Po dién dung dién cam bing ciu don gidn

Lip ciu do dién dung Cx nhu

hinh vé& ngudn phat séng sin chinh tri —T—

s6 khodng 2V tin s& 1KHz, cic hop

dién trd P , Q bit dau véi tri s6

10002, tu miu khodng 0,1uF. @
Chinh gid tri tu miu d€ sao 1KHz

cho dién 4p trén 2 ndt a va b gidm

dan (ding dao dong ky hoic volt k&

dién tir d€ quan sit diéu nay) , ti€p

tuc chinh d€ cho tri s6 dién 4p nay la

nhd nhit (cuc ti€u), trong diéu kién 1y tudng gid tri ndy sé& bing khong. Trong trudng

hgp viéc di€u chinh 1am dién 4p thay d6i it hodc chi 1am dién 4p gidm ma khong di

qua cyc ti€u thi c6 nghia 12 tAm do (ti s B) khong phii hop liic bdy git phai thay ddi
q

mot ti s6 khac cho ciu do. Khi di x4c dinh dudc tri s6 cuc ti€u ghi lai cdc két qui vao
badng va tinh gid tri tu dién Cx biing cdch cin bing cdc phan thuc va 4o .

Lan do Tu dién 1 Tu dién 2
P Q Cm?m CX (HF) p Q Cm?m CX (MF)
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Tai liéu thi nghiém do dién t& dung cho khod 2006

Tuong tu 1ip ciu do
dién cdm, thay cudn day
mau va dién cdm Lx. Tién
hanh do nhu trén, ghi két
qué vao bang s6 liéu. Trong
mot sd trudng hgp do dién
trd cuén didy Lx nhd hon
nhiéu so vdi dién trd cudn
diy miu lam cho ciu do
khé can bing lic bdy gid ta
c6 thé 1ip thém mot hop

LX R Lmﬁu
a
b
I Q
¢ AW AMA—4
1KH
A
Y

dién trd R ndi ti€p vdi nhanh c6 chira Ly roi ti€n hanh chinh cAn biing cho ciu do.

Khi c¢6 R tru6c tién ta chon mdt tri s6 cho né khodng vai trim ohm, diéu chinh cuon
day miu d€ cho dién dp a b gidm dé&n mot cuc ti€u, thay ddi tri s6 R dé c6 mot cuc
ti€u nhd hon ..., ctf ti€p tuc nhu vay diéu chinh Lz, rdi dién trd R cho d&n khi khong
thé chinh Uy, nhd hon , khi ndy cAu do di cin bing va ta c6 thé xdc dinh tri s6 Ly
theo cdc phan ti¥ cia ciu do

Lan do

Cudn day 1

Cuén day 2

R

Liu

Lx (mH)

Q | R

|

Lx (mH)

B St dung ciu do chuyén dung

Trong phin thi nghiém nay sinh vién s& sit dung cau Sauty dé do gid tri cdc tu dién

Cau do chuyén dung nhu hinh vé

oQw >

: nit chon tAm do
, g R
: nat nhan ki€m tra
: nit chinh cAn bing
: niit chinh géc mat

Nt tit mé cAu do : M vi tri On ; A vi tri Off
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Tai liéu thi nghiém do dién t& dung cho khod 2006

C:Nut chinh cin bing <_Ndi cap ngudn 4.5 V
<_

A:Nit chinh tam \
\ @ Bo tao dao dong

\DINﬁt chinh géc mat

pF
. s O A@ 2, < 2, A
B:Nut nhan ki€ém tra Nut tat md cau do

Vi tri n6i tai nghe — ™ Vi tri ndi tu can do

Thao tac do

C4dm adapter c4p ngudn DC 4.5V cho ciu do

N&i tai nghe vao vi tri T, va ndi tu cAn do vao vi tri X

Bat nit m§ cau do qua M cAp ngudn cho bd dao dong (Itc nay ching ta sé nghe ti€ng
0..0... tt bd dao dong)

Peo tai nghe va nhan nit kiém tra B ( chd y 4m thanh c6 thé kh4 16n do trang thdi
chua cin bing lic dau )

Xoay niit chinh tim A chon tAm c6 4m thanh nhd nhat

Diéu chinh nit chinh cin bing C d€ tim vi tri cyc tiéu clia Am thanh

K&t hdp hiéu chinh niit D (chinh géc mit ) va nit chinh cin biing C dén khi 4m thanh
nghe nhd nha't ( hoic tit hin ) khi d6 chiing ta c6 dudc trang thdi cAn biing clia ciu do
DPoc k&t qua va ghi vao bang tri s6

Chon mdt tAm do 1an cin va do lai tu vira rdi cho 1an do th hai, ghi k&t qua vao
bang tri s6

Tuong ty thyc hién do cho cédc tu di€n con lai.
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‘ Tai liéu thi nghiém do dién t& dung cho khod 2006

C Po don gian biang Volt k&

U —
220V + —_——C

Lip mach thi nghiém nhu hinh vé

Lan lugt chinh cdc gia tri ngu6n Up la 50V, 100V, 150V, 200V
Trong mdi trudng hop ghi nhan céc gid tri clia U,

Dung cdng thitc 1y thuyé&t tinh gid tri cia Cx

D Bao cao thi nghiém

e Cic tri sd do duoc

e Gid sl riing céc tri sd do trong bai 12 ciia md hinh ndi ti€p hay tinh c4c tri s&
cud L va C né€u st dung mo hinh song song.

e Liétké cic phuong phip do R, L, C khdc ma anh (chi) biét, vu va khuyét di€m
céc phuong phédp nay.

e Nhan xét vé loai cau do don gidn.

e Hé so D, Qdic trung cho tinh chit gi & tu dién va cudn day ?
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Bai 5
Po tan s6 & pha

Thong thudng ngudi ta hay dung dao dong ky & cac chiic ning sau:

e Quan sidt dang song .

e Do triso dién 4p.

e Do chuky
G cdc chic ning do dac trén chiing ta cAn dit dao dong ky & vi tri chudn (CAL) , cic
tri s6 do dudc sé& doc trén do cao va rdng tuong ing clia dang séng trén man 4nh.

Tri s6 dinh dinh cda dién 4p cin do:
Epp = Do lgiléchdocx P06 1€ch doc
Volts/Div x S8 6 chia doc
Gi4 tri chu ky ctia dang séng can do:
T = B3 1gi 1éch ngang x B§ 1€ch ngang
= Time/Div x S8 6 chia ngang
Ngoai cdc chifc ning trén dao dong ky con c6 thé diing vao cdc muc dich khic nhu:
e Do d6 1éch pha ctlia hai tin hiéu (cting tan so)
e Do tin s6 bing cich so sdnh véi mot tAn s chudn .
e Vé dictuyén V-A clia mot s6 phan tir .

I Po tin sb

Dao dong ky dugc ding d€ do tin s6 cda tin hiéu xoay chiéu bing phuong phip
Lissajous. o) phuong phdp nay dao dong ky dudc dit & ché do quét ngoai
(External Sweep) , trén cdc dao dong ky loai hai tia ch€ do nay thudng ghi 1a X-Y
vdi tin hiéu ndi vao ngd CH.1 (CH.A) tao dich chuyén theo phudng ngang X, con
tin hiéu ndi vao ngd CH.2 (CH.B) tao dich chuyén theo phuong doc Y, bing cich
ndy trén man anh dao dong ky sé& thé€ hién dugc quan hé cda hai tin hiéu Y=Y (X)
CH.2=CH.2(CH.1)

O phuong phdp Lissajous ngudi ta ndi tin hiéu chuin da bi€t tAn s6 vao kénh X
(CH1) va tin hiéu cin xdc dinh tan s6 Fx n6i vao kénh Y (CH2) . Tan s Fy cla
tin hiéu chudn dudc diéu chinh din cho d&n khi cdc hinh thi diing yén trén man
anh dao ddng ky(cdc hinh nay goi la hinh Lissajous).Vi du nhu cdc hinh lissajous
ctia hinh 1.

Trang 20 Phong thi nghiém Mach &Po 02-2009
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N&u ta dyng cdc dudng ti€p tuyén theo phuong ngang va doc cho cdc hinh nay, va
dé&m s6 ti€p di€m ngang Ty , s6 ti€p di€m doc Ty . Quan hé clia hai tdn s6 Fy va

Fx xdc dinh theo phudng trinh sau:

I1 Po do 1éch pha

1) Dung phucong phap Lissajous

2)

T

F =R, -

TV

Cé4ch ndi day va chinh dao dong ky ciing giong khi do tan sd , cdc hinh
lissajous thu dugc bay gid sé& 12 nhitng dudng elip nim trong cdc géc phan tu
I_IIT hodc II_IV sé tuy vao dd 1éch pha ctia hai tin hiéu. P6 1&€ch pha cda hai

tin hi¢u s€ tinh theo quan hé:

sing =

a: 1a khoang cdch gitra hai

a

b

R < . N
di€ém cat cda elip va truc

tung

b: 1a khodng cdch gitra hai
diém cuc dai va cuc ti€u cla
elip theo tung do

So sdnh pha truc ti€p

A

Phuong phédp nay st dung khi hai tin hi€u ¢6 chung mass . Dung chic niang hai
tia quét quan sat dong thdi hai tin hiéu, khi d6 do 1&éch pha dudc tinh theo cong

thuc sau:
At
T

At @ la dd
léch  thdi
gian gilta
hai tin
hiu.

T : 1a chu
ky cda hai
tin hiéu.

Q=21

At

\
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3) So sianh pha gidn ti€p

Phuong phép nay st dung khi hai tin hiéu c¢6 cdc diém mass khdc nhau. P& so pha
clia ching ngudi ta c6 thé diing ché @6 ddng bo ngoai , khi d6 tin hiéu ring cua sé&
dudc kich khéi tir mot ngudn ddng bd duy nhi't , 1an lugt quan sit tirng tin hiéu va
so sanh thdi diém xud't hién clia ching rdi suy ra do 1&ch pha.
At
Q= 271'?
At : 1a do 1€ch thoi gian gitra hai tin hi€u.
T : 1a chu k¥ cta hai tin hiéu.

III Thi nghi¢ m

1) Quan sat dang

N&i dao dong ky do dang séng ra clia ngudn phat séng , mdy phdt Am tan, dién 4p
lugi cach ly, ghi lai cdc thdng s6 : hinh dang, tri dinh dinh, chu ky,cédc gid tri max
min.(lvu ¥ phai calib cdc ngd hang doc va ngang khi do cdc tri s6 nay)

2) Do tan so (diing phudng phdp lissajous)

N6i mach nhu hinh 2, dao dong ky dit & ch& do X-Y , véi XY aQrar
ngudn ludi dung nhu tin hiéu chuin hiay diéu chinh tin s& *
mdy phdt biing hai 1an , ba 1in tan s6 1u6i.

DP3&i ngudn ludi bing mdy phdt 4m tan hay chinh sao cho
mdy phat Am tin c6 tin s6 gap hai tAn sd ngudn phat séng
sin.

Trong cédc thi nghi€ém trén sinh vién v€ lai dang song thu
dudc, c6 nhian xét gi vé cdc hinh lissajous.

3) Do do l1éch pha

a. Phuong phap lissajous

N&i mach nhu hinh 3a, dao dong ky & ch& dé X-Y , thay d6i tdn sd mdy phdt tir
min d&€n max, quan sit vé& lai cdc dang elip va cho bi€t khodng bién thién clia géc
pha
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N&i mach nhu hinh 3b, dao dong ky & ch& dé X-Y , thay ddi tAn s6 mdy phat tif min
dén max, quan st vé& lai cdc dang elip khi mach c6 thém bién dp va cho biét
khodng bién thién clia géc pha.

X'Y CH1 CH2 X_Y CH1 CH2
X Y X Y
' ¢ ' ¢
| | | |
i c
|
* ! L
C . Ngudn e
Nguédn @ <in Blfen ap R
sin * cichly
= Hinh 3a = = Hinh 3b

b. So sanh pha tryc ti€p

N&i mach nhu hinh 3¢ , dao dong ky & ch& d6 hai tia , thay ddi tAin s6 mdy phat tir
min d&€n max, quan sit vé lai cdc dang séng va cho bi€t khodng bi€n thién cla géc
pha

N&i mach nhu hinh 3d, dao dong ky & ch& do hai tia , thay d6i tin sd may phat tir
min dén max, quan st vé& lai cdc dang séng khi mach c6 thém bi€n 4p va cho biét
khodng bién thién clia géc pha.

Haitia | -y, o Haitia | oy oo
X v X Y
' ¢ r !
[
C
-
C Neud * L
guon e
X . Bién 4p
Nguén QO sin cich Iy R
Sin *
= = Hinh 3d

= Hinh 3¢

C6 nhan xét gi so véi phuong phap lissajous ?

c. So sanh pha gian ti€p
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N&i mach nhu hinh 3e , dao dong ky & ch& d mot tia , ngudn dong bo 14y tir ngoai
EXT . Dung ngé CH2 vé Ug, chinh nit TRIG LEVEL cho dang séng ditng yén, chinh
niit POS clia hang ngang doi tin hiéu dén mot vi tri 1am mdc va ghi nhd vi tri nay.

Mot tia Blng ADD Pone
0 0

CHI CH2EXT|  N&i d&n niit CHI CH2EXT|  Ngj dén niit

o o>
°*s o> tuy ¥ ? nhu hinh 3e

L
C + C T
Ngudn U Nguon Uy

sin sin

Hinh 3e = Hinh 3f

N&i mach nhu hinh 3f, dao dong ky & ch&€ d6 ADD , ngd vao CH2 & vi tri ddo pha (-
CH2 hoic INV) , ngudn dong bod 13y tif ngoai EXT , chinh hai nit Volts/Div clia hai
kénh giong nhau. Luu y cdc nit TRIG LEVEL va nit POS cta hang ngang khong
dudc diéu chinh. Dang séng thu dudc trén dao dong ky chinh 12 Uc.

Suy ra géc 1éch pha ctia hai tin hiéu nay tir hai 1An quan sit trén.
IV Bao céao

Yéu cau phin bdo cdo

- Sinh vién trinh bay lai cdc ti€n trinh thi nghiém.

- Gidi thich c4c k&t qua thu dudc.

- Cho biét wu va khuyét di€m ctia mdi phuong phap.

- Phuong phép Lissajous dung cho hai séng vudng cé dugc khong? Cho biét
dang dd thi khi d6.

- Trinh bay thém c4c phuong phap do tin sd , do pha khdc ma anh ( chi )
biét.

- Trinh bay thém cédc G¢ng dung khac ctia dao dong ky.
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