Bai thi nghi¢m s6 9
KHAO SAT TUONG TAC TU CUA DONG PIEN
NGHIEM PINH LUAT AMPRE VE LUC TU

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

- Vé kién thire: Néu duoc phuong phap do va cac budc tién hanh thi nghiém khao sat twong tac tir ciia dong
dién, nghi¢m dinh luat Ampre vé luc tir.

- Ve ky nang: Str dung thanh thao cac dung cu do, tién hanh ding trinh ty thi nghiém dé thu dugce s lidu
chinh xac.

- Vé thdi dg: Can than, kién tri, chinh x4c, trung thuc, khach quan.

I. COSOLYTHUYET , q

Tur truong 1a mot dang vat chat dac biét xuat hién trong khong gian xung quanh cac dién tich chuyén dong. Sy
ton tai cua tur truong trong mot khong gian nao do6 thé hién ¢ cho : bat ki mot dong di¢n,mét dién tich chuyén dong
hay mdt kim nam cham...dat trong khong gian d6 déu chiju tac dung mot luc tr F'. Phuong, chiéu, do 1on cua luc
tir F tac dung 1én mot dong dién dat trong tir truong khong nhimg phu thudc phuong, chidu, cudong dé dong dién,
kich thuge, hinh dang déy dan, ma con phy thudc dac trung cua tir truong. Nhu vay, c6 thé can cur vao tac dung
luc cua tur truong dé dua ra mét dai lugng dac trung cho tir trrong trong khong gian nao do, khong phu thudc vao
su c6 mat hay khong cua dong di¢n, hay di¢n tich chuyén dong.... trong khong gian do. Pai lugng do 1a véc to
cam ung tu B. Phuong chidu cua vec to B tai mot diém dwoc dinh nghia tring v6i phuong chiéu cta kim nam
cham thur dat tai di€ém do6 ( di tir cuc S dén cuc N cua kim nam cham thtr).

Trong bai thi nghiém nay, ta khao sat luc tir F do mot tir truong déu tac dung 1én cac doan dong dién thang

c6 cuong do I va do dai 1 khac nhau ( ddc trung boi véc to doan dong dién ﬁ), duoc dat theo cac hudng khac
nhau trong tir truong.

Tu cac két qua nhan dugc, nghi¢m lai dinh luat Am pe vé luc tir va tinh ra d6 16n cam ung tur B cua tur truong
da cho.

II. DUNG CU VA PHUONG PHAP PO
1. Dung cu do: .
Céc dung cu thi nghi€ém gom co:

- Can dong dién.
- Lucké0.IN.
- Thiét bj tao tir truong déu, kich thude 70x90x40, st dung nam cham dét hiém, t6i da 0.3T.
- B0 gia quay c6 thudc do goc 0-360°/1° bang vat liéu phi tir tinh.
- Hop chua linh kién.
Bo ba khung diy 100 vong, duong kinh 0.3mm c6 co cdu cim lay dién kiéu 16 cim 4mm, k.thudc
(80x60)mm (80x40)mm; (80x20)mm.
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- Dong hd da ning hién sé DT9205A.

- Quaroi.

- Day dong hd c6 hai dau phich, dai 60cm.

- Day ndi mach c6 hai du phich dai 800/0.75m.

- B0 ngudn 6n ap 220V/0-12VDC3A diéu chinh lién tuc, c6 hai dong ho chi thi dong va thé.
Cac dung cu thi nghiém nay duogc lép dat nhu & hinh vé 9.1.

Hinh 9.1: Thi nghiém khdo st twong tac tir ciia dong dién bang can dong dién.
2. Phwong phap do:
- Tir trudng déu B , tao bai hé nam cham vinh ciru dit song song cung chiéu gitra hai ban cuc 1am bang vat

liéu sét tir mém, kich thudc 90x60x9mm (Hinh 2). Toan bo hé théng duoc dat trén mot dia quay co6 chia do 0 -
360°, DCNN 1°.

- Ba khung day hinh chit nhat (1-H1) ¢6 s6 vong n bang nhau (n =100 vong), nhung kich thude khac nhau (
axb=_80x22.5; 80 x 42.5 va 80 x 62.5mm), trong d6 canh day b cua khung s& dugc dat nam trong tir truong déu.
Nhu vy, néu cho dong dién cudng do I chay trong khung , thi tai canh day b cua khung, véc to doan dong dién

c6 cuong do / 11/=100.Lb. O déu trén ctia khung c6 hai 16 cdm din dién vao khung.
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Hinh 9.2 : Tir truong B trong khodng khéng gian giita hai ma tiv, dt & hai dau cdc thanh nam chdam vinh ciru

- Can lyc tir, gdm mot gia thang dung (5) lap trén dé bang vat liéu phi sit tir (8); mot don can (3) c6 gia treo
khung ddy , moc luc ké va qua dbi trong c¢6 vit ham(4) ; day treo va rong roc trén gia treo luc ké (6) dé treo lyuc ké
va chinh thing bang cho don can. Mot bang chi thi thing bang va mot ddy doi ciing duoc lap trén gia thang ding
de xac dinh vi tri can bang cua can. Phia dudi bé d& don can c6 mot bang dién nho, c6 hai 16 cim ndi qua mot cong
tic d4o chiéu dong dién dan vao khung day.

- Luc ké nhay (7) ¢6 pham vi do 0-100mN ; DPCNN 1 mN, dung do cuong do lyc tir.

- Ngudn dién mot chiéu DC 0 -12V /3A, diéu chinh lién tuc.

Mot déng hd do dién da nang hién s6 DT 9205A+, dung do cuong do dong dién.

Mot bién trd con chay 50Q1.5A, dung diéu chinh cuong do dong dién L.

- B 4 day ndi mach dién tiét dién 0.75 mm?, c6 hai dau phich ( 3 day dai 40-50 cm, 1 day dai 80 cm).

II. TRINH TU THi NGHIEM

1. Lép rap thi nghiém :

Chu y : Than trong khi lép rap va st dung luc Kké 0,100N. Pay la loai lyc ké 16 xo rat nhay va c6 do chinh xac
cao, tuyét ddi khong treo trong vat co khdi luong qua 10g. Trude khi treo luc ké vao can luc tir, ta treo khung day
vao don can va diéu chinh vi tri gia trong cho don can dat thang bang ( hoi léch vé phia khung déy), khoa vit gia
trong 61 mé&i moc luc ké vao don can.

Thuc hién lép rap thi nghi¢ém theo trinh tu sau :

1-1. Lip va xoay dia tron d& nam cham dén vj tri 90°.
1-2. Lap khung day nho nhat (c6 canh 22.5mm) vao don cén. . o .
1-3. bicu chinh vi tri gia trong bang cach xoay no theo chiéu kim dong hé dé ndi long vit ham, roi dich

chuyén doc theo canh tay don dé tim duogc vi tri thing bang cho don cin ( hoi léch vé phia khung day), sau d6 xoay
qua gia trong theo hudng nguoc lai dé khoa vit ham.

1-4. Xoay rong roc dé ha thap luc ké va méc né vao don can ngay phia trén khung day.

1-5. Kiém tra va diéu chinh cén bang cho toan hé théng nhu sau :
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= Tru thép @10, phai thang dung, kiém tra bang dy roi (song song voi vach thiang dung trén bang chi thi)
va diéu chinh bang bon vit & tam dé.

= Khung day nim giita khe tir, mit phang khung song song v4i hai ma tir , canh dudi cia khung nam duéi
mép khe tir khoang 2,5-3 ¢cm : Diéu chinh bang cach xé dich vi tri khép da nang.

= Xoay rong roc kéo luc ké 1én- xudng, sao cho don can song song v4i vach ngang trén mit chi thi, ddng thoi
luc ké chi gia tri Fo khoang 10- 15 mN .

1-6. Lép mach dién nhu sau :

= Ngudn 6n 4p mot chiéu dang & vi tri OV. Ding ddy ndi mach dai 80cm ndi gitra cuc 4m ciia né véi 15 cim
(-) (mau den ) trén bang dién cua can luc tur.

= Am pe ké A ( Str dung thang do DC10A ctia ddng hé DT-9205A+, v6i 2 156 cam COM va 10A) duge mic
ndi tiép véi bién tré con chay VR ( con chay dit & vi tri giita bién trd ), roi ndi giita cuc + cta ngudn mot chiéu
DC va 16 cdm +( mau do) trén bang dién cta can luc ti.

= MOoi gido vién dén kiém tra thiét bj da duoc 1ap rap, hé théng sin sang hoat dong.

2. Khaio sat chiéu ciia lwce tir F phu thude chidu ciia cac vée to 1. va B.

Tién hanh thi  nghiém vo6i khung day c6 b=22.5mm, trong truong hop /. 111B (dia s6 gan nam cham duogc

xoay vé Vi tri 90°. Néu mit phang cua khung diy chwa thit song song v6i mit phang ctia cac ma tir thi ta ¢ thé
xoay dia sb 1an can vi tri 90° sao cho chung that song song ).

2-1 — Cin ctr theo so d6 cubn day vé trén khung diy va vi tri cuc + cia ngudn cung cip dé xac dinh chiéu
dong dién chay trong khung.
Can ctr cac cuc N ( mau d6) va S( mau xanh) cta cac ma tir dé xac dinh chiéu cua véc to B . Biéu dién cac
vécto 1. va B 1én gidy.
Bat cong tic ngudén mot chiéu, didu chinh cuong d6 dong dién bang 0.2A ddng thoi quan sat chiéu dich

chuyén ctia khung ddy dé suy ra chiéu cua lyc F . Bicu dién véc to F cung véi cac vécto 1. va B.

2-2 Dao chiéu véc to 1. b?mg cach bat cong tic chuyén mach “thuan-nghich” sang vi tri “nghich” hoac nguoc
lai, dao chiéu véc to B bing cach quay dia ddt nam cham 180° . Xac dinh chiéu cta lyc tir F trong mdi trudng
hop, biéu dien trén so do véc to.

2-3 Rut ra két luan vé moi quan hé vé phuong chiéu gitta luc F v6i cac vécto 1. va B.

3. Khao sat luc tir F phu thudc vao cwong do dong dién chay trong khung
Thyc hién thi nghiém voi khung ¢6 b=22.5mm, xét truong hop 111 E; thay doi cuong do dong dién bang
cach diéu chinh dién ap ra mot chiéu cua nguon DC, phoi hop diéu chinh bién tro con chay VR.

C6 thé thyc hién theo trinh tu sau :

3.1- Kiém tra va diéu chinh lai vi tri can béng ban dau cua cén, vi tri cua khung trong tur truong, chon chiéu
dong dién va chiéu ciia véc to B sao cho lyc F ¢ chiéu huéng xudng dudi. Didu chinh thing bing cho don can
va ghi lai gia tri Fo chi trén luc ké (7) vao bang 1.

3.2- Bét cong tic nguén mot chiéu, quan sat su dich chuyén cua khung day. Diéu chinh cuong d6 dong dién
bang 0.1A, don can phia cudn day chic xuong. Xoay rong roc dé dua don can ve vi tri can bang. Poc gia tri luc F’
chi trén luc ké va ghi vao bang 1.

3.3- Tiép tuc ting dan cuong d6 dong dién 1én 0.2 ; 0.3 ; 0.4 va 0.5A, thuc hién theo 3.1, 3.2, ghi tiép cac
s0 liéu thu dugc vao bang 1.

Bang I :
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b=22.5mm, n=100vong, o=90°

I
(A)

Fo
(mN)

I
(mN)

F=F’-Fo
(mN)

0.1
0.2
0.3
0.4
0.5

4. Khao sat lyc tir F phu thudc vao géc o giira 11 va B : i i
D¢ thuc hi¢n budc nay ta van chon khung cé canh b=22.5mm, d¢€ c6 thé xoay hudng khac nhau trong khong
gian co tu truong.

C6 dinh dong dién chay trong khung ( vi du chon I=0.5A). Po luc tr F phu thudc goc a gitra 11 va B
bang cach xoay dia tron gan nam cham dinh vi & cac goc khac nhau (vi du a=90°, 60°, 45°, 30°, va 0°)

Thyce hién cac bude tuong tu (3.1), (3.2) voi cuong do 1 da chon khong thay ddi va dia tron chia d6 duogc
dinh vi & cac goc khac nhau nhu trén. Ghi két qua vao bang 2.

Bdng 2 :
I=.... (A),n= 100 vong, b = 22,5 mm.

o Fo B’
(dd) (mN) | (mN)
90
60
45
30
0
5. Khao sat lue tir F phu thudc vao do dai doan dong dién :
Dé thyc hién budc nay ta c¢b dinh dong dién trong khung ( vi du cho I=0.4A) va do luc tir F tac dung 1én cac
khung c6 dd dai canh b khéc nhau.

F=F’-Fo
(mN)

Thyc hién cac bude twong tur (3.1), (3.2) nhung v6i cwong do 1 da chon khong thay doi, sau khi lan luot 1ip
cac khung c6 kich thudc khac nhau vao don can. Ghi két qua vao bang 3.

Bang 3 :
I=........ (A), n=100 vong, o. = 90°.

b Fo F’
(mm) (mN) (mN)
22,5
42,5
62,5

6. Két thiic thi nghiém : o , ,
- Ghi lai thang do va cap chinh xac cia dong ho do dién, cac thong s6 cua khung day, pham vi do va PCNN cua luc ké

F=F’-Fo
(mN)
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- Ngit cong tac ngudn , rat phich ngudn ra khéi 6 dién 220V, ngit ngudn dién cho dong ho da ning hién sb, thao mach
dién x&p lai gon gang.

- Thao Iyc ké xép vao hop dung, rat khung dy ra khoi don can va chinh lai thing bang ( khong tai) cho don can.
- Xép cac khung day vao hop dung.
Két thuc thi nghiém.

IV. TRINH BAY KET QUA

- Thang do cuc dai cua ampere ké dién tr: n=............ , cép chinh xac: ki=............... , d0 chia nho
nhat: O=............

- D06 chia nho nhét cua luc ké:

- Do chia nho nhat cta thude goc:

1 - Khao sat sy phu thudc cia tir lwec F' vao cac dac trung ctiia dong dién va cida tir trweomg

Bang 1 : Khdo sat su phu thudc cua lyc tr F vao cuong dd dong dién I chay trong khung day :

V6i b=22.5mm, n=100vong, o=90°

I Fo F F=F’-Fo (mN)
A) (mN) (mN)

0.1

0.2

0.3

0.4

0.5

e. Tinh F=F’-Fo (mN) theo I roi ghi vao bang sb liéu.

f. Tinh sai s6 cta F.

g. V& a6 thi md ta mdi quan hé F~ f(I), va nhan xét vé dang do thi.

Bang 2 : Khao sat sy phu thudc cua luc tir F vao goc a gitra phuong ctia dong di¢n va phuong cua tur truong,
voi 1 =0,5(A), n = 100vong, b = 22,5 mm

a Fo F Sin a F=F’-Fo
(d%) (mN) (mN) (mN)
90
60
45
30
0

a. Tinh F=F’-Fo (mN) theo o r0i ghi vao bang sé liéu.

b. V& d6 thi mo ta mbi quan h¢ F~ f(sina), va nhan xét vé dang dd thi, tir d6 rat ra két luan vé mbi quan hé
gitra luc tir va goc gitra dong dié€n va tur truong.

Bang 3 : Khdo sat sy phu thude cua lyc tir F vao do dai b cua cac doan dong dién

Véi 1 =......... (A), n = 100vong, o = 90°
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b Fo F F=F-Fo
(mm) (mN) (mN) (mN)
22,5

42,5

62,5

a. Tinh F=F’-Fo (mN) theo b rdi ghi vao bang sé liéu.

b. V& d6 thi m6 ta mdi quan hé F~ f(b), va nhan xét vé dang do thi, tir d6 rat ra két luan vé mbi quan hé giira
lyc tr F, cuong do dong dién I, do dai doan dong dién / va goéc gitta dong dién va tur truong o, tr do thiét lap
cong thuc va nghiém lai dinh luat Ampere

2- Xac dinh gia tri d¢ léon cua véc to B ca tir trwong da cho :

Tekétluan: F ~Inlsing hay la: F=klnlsina.

—

Trong d6 hé s ty 18 k chinh 1a dai lugng dic trung cho tir trudng, cb gid tri bang do 10n clia véc to cam Gng tir B

Ta xac dinh gia tri cia B tir cac két qua do v6i o= 90° (bang 1 va bang 2):

Theo bang 1:
I n I=b F I = F B
(A) S6 vong (m) (N) e
0.1 100 0,0225
0.2 100 0,0225
0.3 100 0,0225
0.4 100 0,0225
0.5 100 0,0225
Trung binh

Két qua do B: B=B+AB
V. CAU HOI CHUAN BI

Cam ung tir B 1a gi? ‘
. Phat biéu dinh luat Ampre vé llg:c tur
3. Trinh bay dung cu va nguyén tac do.

N —
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