TNU Journal of Science and Technology 229(10): 173 - 180

MANUFACTURE A DEVICE TO SURVEY E.M.F IN A COIL PLACED
IN THE MAGNETIC FIELD OF A MAGNET

Luu Thi Nhan’, Dao Van Thanh, Duong Vu Truong, Ngo Thi Hoa, Nguyen Van Hung, Nguyen Hung Minh
Hanoi University of Industry

ARTICLE INFO ABSTRACT

Received: 08/4/2024 Electromagnetic induction is an important part of Physics knowledge taught
at most technology and engineering universities in Vietnam, including Hanoi

Revised: 10/6/2024 njversity of Industry. The survey shows that the number of experiments on
Published: 11/6/2024 the phenomenon of electromagnetic induction taught at universities in Viet

Nam is almost non-existent or very small. Therefore, with the desire to

KEYWORDS research and create a device of experiments on electromagnetic induction, the
authors conducted theoretical research combined with experimental research

Physics experiment to create device of experiments to survey electromotive force induction in a
Electromagnetic induction coil placed in the magnetic field of a magnet. The results of investigating the

dependence of the induced electromotive force on the parameters: rotation
speed of the magnet, number of turns in wire coil, cross-section of the coil
Magnet show that: the amplitude U, depends linearly on the rotation speed of the
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cross-sectional area of the coil, when increasing the cross-sectional area
Uoyt also increases, but increasing to 2114.48 mm?, U, tends to decrease.
Especially when increasing to 4837.37 mm? the decrease speed of Uq is
shown very clearly.

Electromotive force

CHE TAO BQ THIi NGHIEM KHAO SAT SUAT PIEN PONG CAM UNG
TRONG CUQN DAY PAT TRONG TU TRUONG CUA NAM CHAM

Luu Thi Nhan’, Pao Vin Thanh, Duong Vii Trudng, Ngé Thi Hoa, Nguyén Vin Hing, Nguyén Hung Minh
Truong Pai hoc Cong nghiép Ha Ni

THONG TIN BAI BAO TOM TAT

Ngay nhan bai:  08/4/2024 Hién tugng cam (mg dién tir 1a phan kien thic VAt Iy quan trong duoc giang

. N day trong hau hét cac truong Pai hoc cong nghé va ky thuat ¢ Viét Nam,
Ngay hoan thi¢n:  10/6/2024 trong d6 c6 Truong Pai hoc Cong nghiép Ha Noi. Qua khao sat cho thay, sb
Ngay ding:  11/6/2024 lugng bai thi nghiém vé hién tugng cam tng dién tir dugc giang day tai cac
truong Dai hoc trong nuwdc hau nhu khong c6 hoac rat it. Do do véi mong

TU KHOA mudn nghién ciru xay dung dugc bo thi nghiém Vé hie::n tugng cam ung dién

tr, nhom tac gia da tién hanh nghién ctru 1y thuyét két hgp nghién ctu thuc
Thi nghi¢m Vit ly nghiém dé ché tao duoc bo thi nghiém khao sat sut dién dong cam ng trong
Cam ung dién tir cudn day dat trong tir truong ciia nam cham. Két qua khao sat sy phu thudc

cua sut dién dong cam ting cho thiy: bién do cua U, phu thudc tuyén tinh
. vao toc do quay cua nam cham (V6i cudn day co kich thudc d=42,44 mm,
Nam cham N=200 vong); s6 vong day cang nhiéu thi Uy, cang 16n (V6i cac cudn day co
Cuon day duong kinh d=51,9 mm va s6 vong khac nhau 50, 100, 200, 300). Tuy nhién
vai sy phy thuge cia Uy, vao tiét dién cia cudn day thi, khi ting tiét dién Uy,
ciing tang, nhung ting t6i 2114,48 mm? thi Uy, ¢6 xu huéng giam. Dac biét
khi tang toi 4837,37 mm? toe d6 giam ciia Uy, duoc hién thi rét r3.
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1. Giéi thiéu

Trong day hoc néi chung va day hoc Vat 1y néi riéng, thi nghiém déng mot vai tro rat quan
trong, vi vay dé nang cao chét lugng day va hoc Vat Iy & trudong Pai hoc trude hét phai tang
cuong viée sir dung cac thi nghiém trong qua trinh giang day. D6 1 1y do tai sao su d6i mai trong
day hoc Vat 1y ludn chi trong vao viéc nghién ciru va xay dung céc thi nghiém [1], [2].

Vai tr6 cua hoat dong thi nghiém trong day hoc ¢ nhiing ndm dau ciia sinh vién bac dai hoc
dugc phan tich rat rd trong cong trinh nghién ctru thude dy an “Project PL 95-2005” cua nhom
tac gia A. Tiberghien [3]. Noi dung nghién ciru tap trung vao cac van dé sau:

+ Panh gi4 vai trd cua cac thi nghiém trong cic nam dau & dai hoc va nghién ciru cac hinh
thirc t6 chirc 1am thi nghiém.

+ Thong qua cac hoat dong vé thi nghiém cia sinh vién s& giip hinh thanh ky nang thuce
nghiém nhu quan sat, sir dung cac dung cu va thiét bi do, biéu dién két qua do, tinh toan sai sb..

+ Nang cao kién thirc, thai d6 va nang luc cua sinh vién.

Trong nhitng nam tr& lai dy, nhidu nghién ctru di chi ra thi nghiém Vat Iy déng mot vai trd
hét strc quan trong trong viéc tao ra va duy tri dong co hoc tip ctia ngudi hoc, dong gbp vao viée
nang cao kién thic ciia ngudi hoc, gitp ngudi hoc ghi nhd va ap dung céac kién thuc 1y thuyét,
nang cao hiéu biét cia nguoi hoc, hinh thanh thé giéi quan khoa hoc...[4], [5].

Vi vai tro va tac dung cua thi nghiém Vit ly trong dao tao cling nhu trong nghién ctru khoa
hoc, hién nay hau hét cac truong Pai hoc, Cao déng khéi nganh k¥ thuat déu dua thi nghiém Vit ly
vao giang day trong d6 c6 ndi dung vé cam (mg dién tir. Cam Gmg dién tir 1a mot phan kién thirc rat
quan trong dugc giang day trong chuong trinh Vét 1y vi co nhiéu tng dung trong doi song va ky
thuat. Trén thé gi6i cling di c6 nhiéu nghién ctru che tao thiét bj thi nghiém V4t ly vé hién tuong
cam ung dién tir va dua vao giang day: Thi nghiém vé dinh luat cam tng Faraday [6], Nghién ciru
hién tuong cam Gmg dién tir va hién tuong hd cam sir dung dao dong ky [7], Xung dién 4 ap (dinh luat
cam ung Faraday) [8]... Ciing c6 mét sb truong Pai hoc ¢ Viét Nam nhap céc loai thiét bi tir nudc
ngoai dé dua vao sir dung trong giang day va nghién ctru. Nhin chung, cac thiét bi thi nghiém Vat Iy
nay déu c6 chat lugng t6t, d6 6n dinh va chinh xdc cao tuy nhién ching c6 gia thanh rit cao.

Qua tim hleu hé thong thi nghiém Vat ly vé phan dién-tir tai 15 truong Dai hoc trong nudc thi
nhan thiy c6 rat it bai thi nghiém vé hién tuong cam tmg dién tir. Ngoai ra, ndi dung trong céc bai
thi nghiém nay c6 thé khong phu hop véi noi dung giang day Vat 1y & tat ca cac truong Pai hoc &
Viét Nam. Tai truong Pai hoc Cong nghi¢p Ha Noi, hién nay chua cé bai thi nghiém nao vé hién
tugng cam ung dién tir dugc sir dung trong giang day cho cac hoc phan Vat 1y. Do gi6i han vé
chuong trinh ddo tao nén sd lugng céac bai thi nghiém con it, nhiéu bai thi nghiém chua thyc su
bam sat vao noi dung ly thuyét giang day. Vi Vay viéc ché tao cac bai thi nghiém sat véi chuong
trinh giang day ly thuyét 1a v cung can thiét, gitp sinh vién c6 thé kiém chimg cac kién thuc Iy
thuyét d3 hoc. Vi mong mudn nghién ctru va ché tao ra nhitng bai thi nghiém Vat Iy dép Gmg cac
n6i dung con thiéu cta phan thi nghiém va hon nita 1 d4p (mg cac muc tiéu dao tao ctia mon hoc
chung toi d tién hanh nghién ciru va ché tao bo thiét bi khao sat suat dién dong cam ung trong
cudn day dat trong tir truong ciia nam cham. Trong nghién ctru nay, nhém da ché tao bo thibt bi
va khdo sat sy phu thu¢c cua sudt dién dong vao cac thong sb: toc do quay cua nam cham, sO
vong day, tiét dién cua cudn dy tir d6 gitip ngudi hoc c6 duogc cai nhin tong quan vé 1y thuyét va
thuc nghiém cua hién tugng cam tng dién tur.

2. Phwong phap nghién ciru

Nhom tac gia da sir dung nghién ctu 1y thuyét két hop nghién ctru thuc nghiém. Co so 1y
thuyét ciia nghién ctru ndy dua vao cac cac dinh luat v& hién twong cam tng dién tir, 1am tién dé
cho viéc tinh toan, lya chon cac thong s6 dé ché tao bo thi nghiém. Sau khi thiét ké ché tao bo thi
nghi€m, nhom tac gia tién hanh khao sat sy phu thudc cua suat dién dong cam ung vao cac thong
sO: téc d6 quay ctia nam cham, s vong dy, tiét dién cua cudn day.
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2.1. Co s¢' Iy thuyét

Hién tuong cam tng dién tir 13 hién twong xuat hién suit dién dong cam tng khi tir théng
trong mach kin bién thién gay ra. Gia tri cua suat dién dong cam ung &, dugc xéac dinh bai biéu
thirc sau:

do,, ,
éc == dt :_q)m (t) (1)
Tu thong @ guri qua mot dién tich S bat ky 1a dai lugng v6 hudng dugce xac dinh boi:
O, = .[dd)m = fB.dS.cosoc (2)
S S

D& dang nhan thiy, tir thong phu thudc vao: cam ¢ng tir B cua tir truong, dién tich S ma tir
truong xuyén qua va goc o 1a goc tao boi vecto phap tuyén cua dién tich S va vecto cam ung tir B
cua tur trudng.

Nhu vay khi cho tir thong trong mach kin bién thién thi tir cong thirc (1) s& xac dinh duoc suat
dién dong cam &ng xuat hién trong mach kin.

Mot ing dung quan trong cua hién twong cam tng dién tir 14 tao ra dong dién xoay chiéu.
Duéi day 14 hai vi du dién hinh.

Vi du 1 [9]: M6t khung day hinh chir nhét chira N vong day c6 chidu dai a va chiéu rong b,
dugc quay voi tan s f trong tir truong déu B nhu hinh 1.

a. Ching minh rang sut dién dong cam tmg trén khung diy cho bai cong thirc:

& =2nfNabBsin2xft = & sin2nft .

b. Hay thiét ké khung day c6 thé cho dugc suét dién dong &,=150V khi né quay v6i tan sb
60,0 vong/s trong tur truong 0,500T.

B
X X X X X X x X x X

TR
R oot s B

X X X X X X X X X X

X X X x X X X X x X X
a

Hinh 1. Hinh vé minh hoa cho vi du 1 [9]

Loi gidi: .

a. Hinh 1 m6 ta khung day hinh chr nhat quay trong tur truong déu B. Khi khung day quay
trong tor truong déu B thi tr thong gii qua khung diy s€ bién doi theo bi€u thuc sau:
® = NBScos(wt)

Khi d6 trong khung dy s& xuét hién suat dién dong cam tng;

E= _(:j;qt) = wNBSsin (ot ) = 2nfNBabsin (2xft ) = & sin (2xft)

b. Dé thiét ké khung day c6 thé cho dugc suit dién dong &,=150V khi n6 quay véi tan sb
60,0 vong/s trong tu truong 0,500T, ta co:

&, = 2nfNBab = Nab = £, /2nfB =150/27.60.0,5 = 0,79m’

Vay phai thiét ké khung day voi s vong sao cho dién tich: Nab =0,79m?

Vi du 2: Dynamo xe dap

Dynamo & xe dap 1a mot may phat dién xoay chiéu nho, duge st dung dé tao ra dién dé thép
sang dén xe dap. Dynamo xe dap ciing c6 thé duoc sir dung dé cung cip dién cho céc thiét bi dién
tir khéc trén xe dap, chang han nhu dén bao 1&, dén phanh.

CAu tao ctia dynamo xe dap gdm 3 bd phén chinh: cudn ddy, nam chdm va nam quay. Ngoai
ra, dynamo xe dap con c6 mot sd bo phan khac nhu vo bao vé, dén bao hiéu (hinh 2).
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Nguyén ly hoat dong cua dynamo trén xe dap dua trén hién tuong cam ung dién tir. Khi banh
Xe quay, niim quay gan véi truc cia cudn day cling quay theo, do dé6 nam cham ciing quay theo.

{iif— Nam
. Trucquay

L&i sat non &

Nam cham
Cudnday
O,
~— Bdng dén
Hinh 2. Cdu tao ciia dynamo xe dap Hinh 3. Anh chup bé thi nghiém sau khi ldp rép

Nam cham quay trong cudn day dan dién, cac duong stc tir cia nam cham s& cit qua cudn
day. Sy cit qua ciia cac dudng sirc tir s tao ra dong dién cam tng trong cudn day. Dong dién
cam ung nay dugc truyén qua diy dan dén deén xe dap, 1am dén sang.

Dong dién cam tng tao ra trong dynamo xe dap 1a dong dién xoay chiéu. Dong dién xoay chiéu
nay c6 tan sé phu thudc vao tde do quay ciia nam cham. Tc do quay ciia nam cham cang 16n thi
cuong do dong dién cam ung cang lon. Ngoai ra cuong d¢ dong dién cam tng con phu thudc vao
s6 vong day trong cudn ddy. SO vong day cang nhiéu thi cuong do dong dién cam tng cang 16n.

Trén co s& xem xét, tich hop hai vi du ing dung dién hinh cua hién tuong cam tng dién ti,
nhom tac gia nhan thay co thé ché tao mot bo thi nghiém khao sat suat dién dong cam mg trong
cudn day dat trong tir truong cua nam cham. Trong do, ching toi s€ di khao sat sy phu thude cua
sudt dién dong cam tng vao cac thong sb: toc do quay cua nam cham, tiét dién cua cudn day, sd
vong day.

2.2. Thuwe nghiém

Quy trinh thiét ké bo thi nghiém duoc nhém tac gia xdy dung tuong tu cic bude trong quy
trinh [10]. Ttr 6 ching toi ché tao dugc b thi nghiém khao sat suat dién ddng cam rng clia cudn
day dat trong tir trudng ctia nam cham. Bo thi nghiém bao gom:

- Nam cham gén vé&i dong co 775 DC12V.

- Bang dién gin ngoai gdbm béng dén 6V-2,4W va cac dy ndi.

- Hé thong gi4 d& dé diéu chinh va ghi nhan téc d¢ quay clia nam cham.

Nam cham dugc chiing ti lya chon nghién ctru 1a nam cham thang c6 kich thude 40x10x10.
Céc vong day duoc quéan véi kich thudc khac nhau gdm: 1 cudn diy duge quan 200 vong quanh
161 v61 dudng kinh 161 42,44 mm. 4 cu¢n déy khac nhau c6 cung dudng kinh 161 la 51,9 mm duoc
quan V0150 vong lan luot 1a 50 vong, 100 vong, 200 vong, 300 vong. 5 cudn day khac nhau cung
dugc quan 200 vong quanh cac 16i khac nhau véi duong kinh 1an luot 1a 38 mm, 42,44 mm, 51,9
mm, 63,44 mm, 78,50 mm.

De cung cap ngudn cho dong co quay ching toi st dung nguon Adapter dleu chinh DC3-12V 5A.

Dé do téc do quay cua nam cham ching t6i sir dung ddng hd do téc dd quay khéng tiép xtic
Extech.

Dé do bién dd Uy, I, ching toi st dung 2 dong hd do dién da ning hién s higu Victor
VC890D.

Cac phép do dugc thuc hién tai b0 mon Vat 1y khoa Khoa hoc co ban Truong Pai hoc Cong
nghiép Ha Noi.

http://jst.tnu.edu.vn 176 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(10): 173 - 180

B0 thi nghiém sau khi }ép rap hoan chinh c6 trong hinh 3, gdm: 1 - hé khung gid ds, 2 - dong
coDC 775, 3 - md)( do toc do quay, 4 - nam chdm hinh tru, 5’ - cugn day, 6 - bong den, 7 - hop
bang dién, 8 - nguon DC 3- 12V 5A, 9 - Ampe ke, 10 - Von ké.

3. Két qua va thao luan
3.1. Khdo sdt sw phu thugc ciia Uy, 1. vao téc dé quay ciia nam chim

Tién hanh khao sat su phu thudc cua bién do Uy, I, vao tbe do quay ctia nam cham chiing t6i
gan cudn day véi kich thudc d = 42,44 mm, N=200 vong day vao truc ciia gia d&. Sau d6 van
ntm diéu chinh cta nguén Adapter va chon mét gia tri Uy, nhét dinh, déng thot quan sat toc do
quay cua nam cham qua ddng hd Extech. Dé do gia tri Uy, lra chung t61 quan sat dong hd do dién
da nang hién s6 hiéu Victor va ghi lai két qua. Lap lai phép do 5 lan dbi v6i mdi gia tri U, di
chon. Két qua thu duoc theo Bang 1.

Bang 1. Két qud sw phuy thudc cua Uy, |y vao toc do quay o

UV;,O(V) m(vbng/ phﬁt) | ra(mA) U ra(V) Uvéo(V) (D(Vf)llg/ phﬁt) | ra(mA) U ra(V)

818 34,1 0,076 2450 86 0,280
816 33,9 0,076 2450 85,8 0,278
3,94 818 34,4 0,076 7,89 2452 86,0 0,280
819 34,2 0,076 2458 86,2 0,280
819 34,4 0,077 2447 85,9 0,280
1060 43,9 0,101 2810 92,3 0,344
1063 44,2 0,102 2818 92,1 0,348
4,49 1066 44,3 0,101 9,04 2814 92,2 0,346
1068 44,5 0,102 2816 92,4 0,346
1063 43,8 0,101 2813 92,5 0,345
1347 54,6 0,131 3085 93,3 0,404
1343 54,8 0,130 3083 93,1 0,415
5,04 1344 54,8 0,131 10,1 3083 93,4 0,412
1350 54,9 0,131 3084 93,5 0,413
1347 54,7 0,131 3084 93,4 0,414
1666 65,6 0,168 3270 96,0 0,451
1668 65,9 0,168 3269 95,7 0,453
5,92 1669 65,9 0,168 10,9 3274 95,5 0,455
1669 66,0 0,168 3274 96,4 0,451
1671 65,9 0,168 3272 96,7 0,451
2053 76,7 0,219 3435 98,7 0,483
2050 76,9 0,219 3434 98,6 0,483
6,90 2052 77,1 0,219 11,9 3437 99,8 0,478
2053 77,1 0,219 3436 99,5 0,479
2049 76,8 0,219 3438 98,5 0,486

Tir Bang 1, tinh gia trj trung binh cua céac dai lugng va thu duoc két qua phép do theo Bang 2.
Bang 2. Két qua do bién dp Uy, |rq theo toc dé quay o

5% 3%(U)

STT @ (vong/phit) 1_+AI(MA) (gom ci sai s0 ciia dung U, £AU(V) (gz::jgc;sj; ss(:uc:Oa

cu va sai s6 ngiu nhién) ngAu nhién)

1 818,0 34,2%0,160 3,15 0,076:0,0003 5,16
2 1064,0 44,14+0,232 3,0 0,10120,0005 4,23
3 1346,2 54,76+0,088 2,51 0,13120,0003 3,34
4 1668,6 65.86+0,104 2,41 0,168+0 2,59

http://jst.tnu.edu.vn 177 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(10): 173 - 180

0%(U)
M (g0m c sai s6 cua
+
U, £ AU(V) dung cu va sai sb
ngau nhién)

_ %)
STT @ (vong/phit) | +Al(MA) (gom ca sai so ciia dung
cu va sai s0 ngau nhién)

5 20514 76,92+0,144 2,38 0,219+0 2,17
6 24514 85,98+0,104 2,27 0,280+0,0006 2,10
7 28142 92,340,120 2,26 0,346+0,001 1,97
8 3083,8 93,74+0,112 2,24 0,412+0,003 2,27
9 3271,8 96,06+0,392 2,52 0,452+0,001 1,78
10 3436,0 99,02+0,504 2,612 0,482+0,003 1,97
Un(V
0,6 15‘( )
y =0,0015x - 0,0774
J R?=10,9828
0,4
0,2 1
® (Vong/phut)
0 T T
0 1000 2000 3000 4000

Hinh 4. Su phu thudc cua U, vao tée do quay voi cudn day co kich thuoc 200 vong d=40 mm

Tir két qua do tur bang 2, xay dung d6 thi sy phu thu(f)p ctia U, vao toc dd quay ciia nam cham
(hinh 4). Nhan thay sy phu thudc cta bién do Ur, theo toc do quay o la mot duong tuyén tinh c6
dang y = 0,0015x — 0,0774 dudi hé s goc ay = 0,0015 va hé sé twong quan R? = 0,9828.

3.2. Khdo sdt sw phu thugc ciia Uy, vao sé vong diy N va U,

Trong bai toan nay, ching t61 sir dung 4 cudn day c6 cung duong kinh 161 d = 51,9 mm véi s0
vong khac nhau (50 vong, 100 vong, 200 vong, 300 vong). Lan luot dit timg cudn day vao truc
cua gia do, thiét 1ap cac gia trj Uy, khac nhau va quan sat ddng hd do dién da ning dé ghi gia tri
Ure. Két qua thu duoc theo Béng 3.

Bang 3. Két qua do bién dp Uy, theo s6 vong diy

N 50 vong 100 vong 200 vong 300 vong
STT Uvéo(v) U ra(V) Uvé\n(V) U ra(V) Uvio(v) U ra(V) Uw‘w(v) 9) ra(V)
1 4 0,041 4 0,077 4 0,119 4 0,122
2 5 0,062 5 0,107 5 0,171 5 0,172
3 6 0,079 6 0,133 6 0,207 6 0,217
4 7 0,093 7 0,154 7 0,257 7 0,259
5 8 0,108 8 0,179 8 0,306 8 0,317
6 9 0,119 9 0,199 9 0,346 9 0,368
7 10 0,131 10 0,217 10 0,395 10 0,411
8 11 0,140 11 0,243 11 0,431 11 0,453
9 12 0,147 12 0,255 12 0,461 12 0,485

Tir Bang 3, chiing t6i v& dwoc do thi nhu Hinh 5. Tir @b thi Hinh 5 nhén thdy, khi tién hanh
tang U,,, thi gia tri cua Uy, s€ tang theo, sy phu thudc nay 1a phu thuge tuyén tinh voi hé s6 tuong
quan 1én t6i R® = 0,9975. Ngoai ra trén hinh v& cling, hién thi 4 truong hop véi sé vong khac nhau
(50, 100, 200, 300). RS rang s6 vong diy cang nhiéu thi U,, cang 16n. Piéu nay hoan toan phu
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hop v6i quy luat trong 1y thuyét da nghién ctru va ciing tring véi quy luat duge trinh bay trong
nghién ctru [11].
06 3

Ura(V) 4
0,5 A y = 0,0465x - 0,0612 .
R*=0,9975 3
0,4 - y = 0,0435x - 0,0496
------- R>=0,9974
0,3 - y = 0,0222x - 0,0041
R2=0,99
0,2 -
1
0,1 - . y =0,0131x - 0,003
R>=0,9799
0 L] L] L] L] Uva&l/)
3 5 7 9 11

Hinh 5. Sy phu thugc cia U, vao U,,, voi cac cuon ddy co kich thudc $6 vong khdc nhau
1-N=50vong; 2 - N=100vong, 3 - N=200 vong,; 4 - N=300 vong

3.3. Khdo sdt sw phu thugc ciia Uy, vao tiét dign ciia cugn ddy

Béng 4. Do Qlen d:o Ufheo tiet dién 04 2 Ura(V)
cua cudn day

Uno(V) S (mm?) U, 0%
9 1133,54 0,307 03 -
9 1413,90 0,353 '
9 2114,48 0,340
9 315938 0309 0251 ,
9 4837,37 0,264 S(mm?)

0,2 T T T T T )
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Hinh 6. Sw phu thuéc cua Uy, vao tiét dién cia cac cudn day voi
cung 200 vong

Dé khao sat su phu thudc cua bién d6 U, vao tiét dién cua cudn day chung t6i st dung 5 cudn
day cung s6 vong 1a 200 véi tiét dién khac nhau c6 dudng kinh 15i 1an Iuot 1a 38 mm, 42,44 mm,
51,9 mm, 63,44 mm, 78,50 mm. Thiét dat U,s = 9V sau d6 1an lugt dat ting cudn day 1én gia do
va tién hanh do Uy, lap lai 15 1an cho mdi cudn day. Tinh gia tri trung binh cta 15 1an do ching
t6i thu dugc két qua nhu Bang 4.

T Bang 4, dd thi sy phu thudc bién do U, vao tiét dién cua cudn day dugc v€ nhu Hinh 6.
Quan sat thay, khi tang tiét dién cta cudn day tng véi duong kinh 16i tir 38 mm 1én 42,44 mm thi
Uy, ciing tang. Tuy nhién khi tang kich thudc cudn day téi duong kinh 51,9 mm thi U, c6 xu
hudng giam. Pac biét khi duong kinh 161 16n 78,50 mm tdc do giam cua U, duoc hién thi rét rd.
Didu nay c6 thé dugc 1y giai 1a voi thanh nam cham kich thudc 40x10x10 dugc chung t6i lya
chon, tir truong chua du 16n va khi cang tang tiét dién cua cudn day thi cac vong day cang xa cac
dudng strc tir cua nam cham, nén s6 dudng st tir cua nam cham cét vao cac vong ddy bi giam
dan dan dén Uy, ciing giam. Chang ti s& tién hanh thir nghiém thay nam cham hodc thir nghiém
v6i cac vong day c6 duong kinh nhé hon 38 mm dé kiém ching thém vé van dé nay. Day ciing la
co s dé nhom c6 thé hiéu chinh b thi nghiém phut hgp hon dé dwa vao giang day thi nghiém.

4. Két luan

Trong nghién cltu nay, chung t6i da ché tao thanh cong bd thi nghiém khao sat suit dién dong
cam ung trong cudn day dat trong tir truong ciia nam cham. Keét qua khao sat cho thay, gia tri Uy,
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phu thudc tuyén tinh vao toc d6 quay ctia nam cham, s6 vong day. Tuy nhién khi khao sat sy phu
thudc ciia suat dién dong cam tmg vao tiét dién cua cudn day thi nhan thiy, khi tiét dién tang thi
U, cling ting, nhung khi ting dén mot gia tri nao d6 Uy, bi giam, didu nay dugc ly giai 1a voi
thanh nam cham ban dau chiing toi lwa chon, tir truong chua du 10n va khi cang ting tiét dién cua
cudn day thi cac vong day cang xa cac dudng stc tir ctia nam cham, nén sé dudng sirc tir ciia nam
cham cét vao cac vong day bi giam dan dan dén U, cling giam. Chung t6i sé& tiép tuc nghién ctru
1am r& hon van d¢ nay.

Loi cam on
Nhom tac gia xin gfri 161 cam on t&i Truong Pai hoc Cong nghi€p Ha Noi da tai trg thyc hién
nghién ctru ung voi de tai ma Hb14-2023-RD/HD-DHCN.
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