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HINH THANH KHAI NIEM DONG DIEN
FUCO GAN LIEN VOI VIEC GIANG DAY
CAC U'NG DUNG KI THUAT CUA NO
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. DAT VAN DE

Mot trong cac khai niem Vat Ii dirge hinh thanh trong phan cam ing dien tir la
khai niem ve dong dien Fuco.

Dong dién Fuco la mot trirong hop dac biet cia dong dien cam rng. né duge xuat
hién trong cac vat dan dac khi cac vat dan chuven dong trong tir truong hodc khi cac vat
d6 dat trong tir trwong bién thien theo thoi gian. Do ¢6 nhiéu tdac dung: tdc dung nhiet,
tac dung ham va tac dung lam quay nén dong dien Fuco ¢6 rat nhieu wng dung trong ki
thuat va doi séng [1]. Boi vay can chi v hinh thanh khéi niem ve dong Fuco géan lien vor
viéc gidng day cac ing dung ki thuat cua no.

Trude khi nghién ciru dong dien Fuco, hoc sinh da ¢6 khdi niem ve cac dong dien
quen biét nhu: dong dién trong kim loai, dong dién trong chat dien phan va dong dien
trong chat khi...v..v... Ngoai viec ndim dwoc ban chat cua dong dien trong cac moi triromg,
khac nhau, hinh dung cia hoc sinh ve cac dong dién nav ve mat vi mo la hoan toan xac
dinh. D&i véi hoc sinh, dong dien thudong gin lien véi cac dac diem nhu: hinh dang,
chien va do lon. Chinh cac dac diem nay, trong nhieu tnrong hop no quveét dinh den
nhirng dac diem khéc lien quan dén dong dien. Vi du nhir tir cac dac diem ve hinh dang,
chieu va do lon cia dong dien trong day dan cho ta xac dinh phan bé cua duwong cam
ang tir, chiéu va do 1én cia véc to cadm g tir tai moi diem do né gay ra. Dong dien ¢6
dang 6ng day cho thay tir triromg trong long no la déu, & do cac duong cam g tir la
song song va cach déu nhau..v..v...

Thé nhung hién nay, khi nghien ciru dong Fuco, hoc sinh khong ¢6 mot hinh dung
vé hinh dang, do d6 khéng thé c6 hinh dung vé chiéu cia né trong céc triromg hop cu the
dwgc nghién ciru. Do hinh iaﬁg cua dong Fuco khong dwoce de cap dén nen gay kho khan
dac bwr khpSng gidi quvét noi khi gidi thich mot s6 tng dung trong ki thuat cua dong
Fuco. O da\ ta c6 theé neu ra mot vi du sau: & cac may bién thé, vo dong co, may phat
dién, dé tranh hinh thanh dong dién Fuco ¢6 cuong do lom, gay tieu hao nang lrong qua
viéc lam noéng 16i sat, nguoi ta da ché tao 1oi tir cac ld sdt mong son cach dién ghép lai
[2]. Van deé dat ra & day la: cdc 16i sat nay dwoc ghép lai véi nhau nhir thé nao thi mdi
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c6 thé tranh dwoc viee hinh thanh dong Fuco cé eiromg do 1on gay nong 16i sat ? Hay
dwra ra & day vi du ve 2 cach ghép 161 bién thé:

- Cdch 1 (dwge trinh bay & hinh la) la cach ta thuomg giap; & cach nay, mat phang
cua cde cuon day so, thir cap dat vuong goc vai mat phang cac la sat duroce son cach dién
gheép lai.

- Cach 2 (dwoc trinh bay & hinh 1b); & cach nay, mat phing cia cac cuon day S0,
thnt cap diroce sat song song véi mat phing cac 1a sat dwoc son cach dien ghép lai.
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Trén thire té, cdce loi sat khong dwroc ghép theo cach 2 vi khi bién thé hoat déng,
néu dung 1ol sat ghép theo cach 2 thi 16i sat dé néng nhw khi dung 16i sit dic hoan toan.
Nhu vay. néu ghép loi sit theo cach 2 khong the tranh khdi sir xuat hien dong dién Fuco
c6 cuomg do 1om, gav nong 1oi sit. Nhrng tai sao & ca 2 cach, cdc 16i sat déu dwoc ghép
tir cac 1a sat mong son cach dien ma khi bién thé hoat dong, 16i ghép theo cach thir 2 lai
nong hon nhieu so vai 101 ghép & cach tha 1 7 Véi viee hinh thanh khai niem dong Fuco
ninr hien nay thi chwa gitp ta gidi thich dwoc van dé nay.

1. CON DUONG GIUP HOC SINH XAC DINH HINH DANG VA
CHIEU DONG DIEN FUCO ' TRONG CAC TRUONG HOP CU THE

Bai viet nay vai muce dich ginp hoc sinh vai cde kién thite san ¢6 eia minh, ¢6 thé
hinh dung cu thé hon ve dong Fuco trong cac vat dan, dac biet la ve hinh dang cia né
dé tir d6 ¢6 co s gidi-thich duwoc ng dung cia dong Fuco trong ki thuat.

Hien nay chira ¢6 mot phuwong tién nao gitip ta quan sat truce tiép duoc hinh dang
cua dong Fuco xuat hien trong vat dan dac. Vay bang cach nao giip hoc sinh hinh dung
dwrge hinh dang cu thé, chieu cu thé cia dong Fuco trong cic trudong hop dang khdo sat?

Dé giai quvét van de nay, trude hét can nhan xét rang dong Fuco trong vat dan
dac ¢6 hinh dang, chiéu cung nhu do 1én hoan toan phu thuoc vao tinh chat bién thién
cua tir truong ma vat dan dat trong no. O day ching toi trinh bay viéc xdc dinh hinh
dang va chieu dong Fuco trong thi nghiem dwoc mo ta & hinh 60.1 trong sdach gido khoa
Vat li cdi cach gido duc 1ép 11 hién hanh. Chinh cdch xac dinh hinh dang cia dong Fuco
trong trudng hop nay cung dp dung cho cac truomg hop khédc va lam co s& cho viée gidi
thich tai sao ghép 1oi bién thé theo cach 2 thi 16i lai néng khi bién thé hoat dong.
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Dé giip cho viee phan tich dwa ra hinh dang va chicu cu the cua dong dien Fuco
trong trurong hop nav, ching toi da bo tri thi nghiem nlhur sau:

Nam cham dwoc sir dung & day la nam cham dien dwoc lap bang loi sat chir U
cia bién thé, & dau chu U lap them 2 chan. Loi cha U dwoc long vao 2 cuon dav mac
noi tiép nhau, moi cuon ¢6 s6 vong la 600 vong (xem hinh 2). Hai dan con lai cua 2 cuon

day dwoc noi voi Ac-qui 12V.

_Mat A coadiaD

s =

600 vo(‘)ng %))()() vong
OI O O
=D 12¥V=
T

T~ Nam cham dien

hinh 2

Gia s, cac dau cuon day dwoc noi voi Ac-qui sao cho cire ¢iia nam cham dien
dwoge bo tri nhur trong hinh 2. Con dia dong ¢d mat A daoi dicn vai e N (Bac), mat B
doi diéen véi cire S (Nam) cuia nam cham dien.

Khi dia D bang dong chuven dong vao trong tir trirong cia nam cham dien th
trong dia dong xudt hien dong dien cam ing. Theo dinh luat Len- xo. dong dien nay co
chieu sao cho tac dung cia tir truong ciua no sinh ra chong lai nguven nhan sinh ra no
(3], nghia la dong dien cam rng ¢6 chieu sao cho bicn dia thanh mot nam cham dien ma
mét A cua dia la cue N (Bac) va mit B la cwe S (Nam) [4]. (de cho "dia nam cham dien”
chong lai chuven dong vao gan nam cham dien). Bén dav ta can suv Inan tiép dé it ra
hinh dang va chieu dong cam g trong dia. Dieu do dwoc ticn hanh suv luan nlir sau:

- be dia trd thanh mot nam cham dien ¢6 2 cre (nhir mot ong dayv mang donge
dien) thi dong dien chayv trong dia cung phai ¢6 dang dirong cong tron khép kin. De mat
A cua dia la cue N, mat B la cue S thi dong dien trong dia phai ¢o chieu nkir trong hinh
3a.

- Suv luan mot cach twong tiu, khi dia chuven dong ra xa khoi nam cham dien thi
mat A cua dia s¢ bién thanh cre S, mat B bien thanh cire N. Khi d6 chieu dong dien
chay trong dia s¢ ngwoc lai so vai chieu cia no khi chuven dong di vao (hinh 3b).

Ta ¢6 the kiem nghiem két Inan tren qua thire nghiem. tire la sé chirng té ringe:
khi dia chuven dong vao thi mat A cia dia trd thanh cire N khi chuven dong ra xa thi
mat A trd thanh cue S.

Thi nghiem dwoc bo tri nhar sau: Tai gan cire N cia nam chamn dien va gan (khoang,
lem) duong chuyvén dong vao cia mat A cia dia ta dat mot kim nam cham ¢6 thé quav
dwoc tren mui nhon. Lic nay cire N cua nam cham dien sé hnit cire S cia kim nam cham.

Khi kim nam cham dirng ¢&n bang. né ¢é vi tri nhr trong hinh 3.
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N
cuc Skim
- - ham cham
S N l S N
cuc S kim
nam cham Mat A cua dia
tra thanh cuc S
Mat A cuna'dialacuc N
Khi dia chuyén déng di vao Khi dia chuyén dong ra xa
(Hinh 3a) Hinh 3 (Hinh 3b)

Khi dia chuven dong vao ta quan sat thav ki nam cham quay theo chieu nhiwr
trong hinh 3a (tire la cwe S ena kim nam cham quay sat vao mat A cua dia). DPieu dé
clirng to rang. tir trirong cita dia phai ¢6 tac dung it cire S cia kim nam cham hay 1a
mat A cua dia phai la cire N. Bo ti1 mot cach twrong tu kim nam cham gan duong chuvén
dong ra xa cua dia. ta quan sat thay khi dia chuyven dong ra thi kim nam cham sé quay
theo chicu nhw trong hinh 3b (fire 1a cire S ena kim nam cham sé chuven dong ra xa so
voi mat A cna dia). Dieu do chning to tir trieomg cia dia phai ¢6 tac dung dav cre S cla
kitn nani cham hay la mat A cua dia Iae nay trd thanh cre S (clnr khong con la cwe N
nhar khi chuven dong vao mra).

De trdanh hoc sinh cho rang sir quay ciia kim nam cham 1a do luong gié tao nen khi
dia chuven dong vao (hoac ra). trong thi nghicm ta ¢é thé che mot ban nhua song song
voi duomg chuven dong cua dia. gitra dia va kim nam cham (ban nhira khong ve trong

hoanh).

[II. KET LUAN

Nhr vay, vor con duong nhu tren, hoc sinh co the hinh dung dwoce hinh dang va
chicu cu the cia dong dien Fueo hinh thanh trong dia khi dia di vao va khi di ra khoi
nam cham dien. Suy luan bang cach twong tir ta ¢6 the it ra hinh dang va chieu ena né
trong cac triromg hop cu the khac, Vi du nhir ta e6 thé suy ra hinh dang (va chieu) cia
dong Fuco trong loi bien the khi no la hoan toan dac, img vai khi cuvong do dong dien
trong cuon dav bien thé dang tang va chieu dong dién chi ra trong hinh (xem hinh 4).

Hinh dang va chiéu dong Fuco
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Hinh 4: Hinh dang va chién dong Fuco trong 161 ddc cia bién thé (khi I nguon tang)
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Tir viee hien biét ve hinh dang nav. 16 rang ta thav ghép loi bien the nhir cach 2
da néu ra & tren la khong han che dwroc sir xuat hien dong Fuco ¢o cuwong do lén, vi hae
d6 dong Fuco chay tronug tirng la sat ¢6 dien trd nho. Con 1ot bien the ghép theo cach 1,
do dwong cong kin bi chia cat bdi cac la sat cach dien nen ¢6 tac dung tao ra dien trd

rat lém, han ché sir xuat hien dong Fuco ¢6 ciwrong do lom.
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BUILDING OF THE CONCEPT OF THE EDDY CURRENT
IN CONNECTING TO THE TEACHING OF ITS TECHNICAL APPLICATIONS

Pham Xuan Qué
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This article deals with the necessity of building of the concept of the eddyv current
in connecting to the teaching of its technical applications.

The representation of the concept of the eddy current in the book Physic 11 can
not help pupils to explain the technical applications of the eddy current. The pupils can
not explain, why the planes of the primary and secondary coil are placed perpendicular to
the planes of the thin and isolated together sheets of the wwon core of transformers (thev
are not placed parallel to the planes of the sheets of core).

To solve this problem, it is necessary to represent the way to determine the form
and direction of the eddy current induced in the copper disc in the experiment, as shown
in Figure 60.1 in the book Physic 11 (The author represents also checking the result of this
determining bv experiment). By this wav. it is able to determine the form and direction
of the eddy current induced in the core of the active transformers. That is the basic to
explain, why the planes of the primary and secondary coil are placed at right angles to
the planes of the thin and isolated together sheets of the iron core of transformers, electric
motors and generators.



