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NGHIENCUUVATRAODOI

CO KHI VA CO DiEN VIV @

kthf: rE;]n:‘-J’Chhﬂt dién tir tai mot khe h& khong
cong thire: oc xac dinh theo cac

F=_t geg_ !
= —_— — 2 .
2#03 S = e B3, sin*(wt).S
1
F = o5 Pémsin®(@t)
1 05, dG
—_—— _q] 2
552 dsm (wt)

trong do: F - lyc dién ti; B - 1a tir cam tai khe
hé khdng khi; i
&, - latrthong qua tiét dién S cla bé
mat cue t;
G - tir d&n twong dwong clia mach ti;
u, — tir thAm khong khi. B

Trong cong thirc trén, lwc hat dién tir dwoc tinh
todn khi 4 xac dinh duoc bién d6 tir cam tai khe
hér khong khi By,, va bién a0 tir thong ®,,, Hai gié
tri nay co thé dworc tinh toan gidi tich bang phwong
phap mach tlr tong dwong.

Khi é’p dung phwong phap giai tich dé giai cac
thong sé B, va @, can co cac gia thiét sau: Coi
khe ho khong khi ia d nhé @& bd qua tlr trudng
tan; Bé qua t 1 1] ¢ &t fidu dan tr co dac
tinh B-H tuye= o = At tr tr8 va ton
that dong G~ 12 {nidt nay 1am
cho cac kéf - :
tich co6 do ¢
Kétquasaikr - e
hoa mach tir.

Foms a1

P 15

2.2, Phwong siép phan tie hira han

Phan bé tir trsdng trong mach tt va khong gian
xung quanh co cu dien tir 1a nghiém cua phwong
trinh Poisson viét cho trudng dien tir ctia mod hinh
nam cham dién. Mo hinh nay dugc xay dwng dua
trén dinh luat Maxwell — Ampe. Theo phwong trinh
Maxwell - Faraday viet cho trworng hop ciia nam
cham dién & trang thai xac lap nhu sau [31,[4]:

vxH=] (1)

trong do: J- mat do dong dién mot chiéu chay

trong cudn dé_){ nam cham dién, A/m?;
i - cworng do tir tredng, H/m.

Cuwong do twr trwdng H co lién hé voi mat do tw

thong B nhu biéu thirc.
B = poprH

- d6 tir thdm ctia chan khong;
ttr thAm twong ddi cia mdi

(2)

trong do: Ho
Wr - 30

trworng dan tir.

Trong trwong dién tiv, B duoc tinh toan qua dal
lweng vecto tir thé 4 nhw sau:
B=VxA (3)
Thay (2) va (3) vao (1), ta thu dwoc phuond
trinh. 1 N7
VX (I»lol»‘rv % A) =] (4)

Phwong trinh (4) c6 dang téng quéat cia phuong
trinh Poisson, c6 thé dwoc dién giai trong md hinh
phan tich trng v&i hé toa dd Oxyz nhuw sau:
1 [9%A , 9%A , 9%°A
m(a—xi 52_-*--6—22_ +J=0 (5)

Giai (5), tim dwoc A, sau do dya vao (2) va (3)
d& tinh dwoc mat do tir thong B va cwong do
trworng H nhw sau:

B =B,i+B,j+Bk= (%—%!)H

_Eéz)i (6)

)7 (3
y

0z ax ax
pién ap dat vao hai cuc cudn day va dién tré
mot chidu clia cudn day, c6 thé xac dinh dwoc mat
do dong dién tr cac phuwong trinh:
U=Rdci+L'—;—;;IdC=kU—“ 7)
dé: U - dién ap dat vao 2 cyc cudn day;

R,.- dién tr& cda cudn day;

L- dién cAm cuda cudn day;
l4,-dong dién trong cudn day;
S - tiét dién cudn day; .

Phwong phap FEM la mot ky thuat gidi phuong
trinh (5) d& xac dinh vecto' t thé A, tir d6 tinh toan
duoc tir cam B va cuong do tir truong H theo cac
cong thire (3) va (2), qua d6 xac dinh phan bd tir
+rwong trong khong gian v@i do chinh xac cao. Tiép
theo, lwc tlr ciia nam cham dién sé dwgc tinh theo
cong thirc (ng suét Maxwell [3] hoac dwa theo
phwong phap nang lwong nhuw sau:

1 7 1 T awa, o)
L
= —;J’ Finsed(wt) =E;J T
0

trong

Fav 3 d(wt)
0
trong d6 F, - lwc tr trung binh;
F - luctlrtie tho;
W(i, s) - nang lvong cda tir trwong;
5 - 1a do dai khe h& khong khi.

Viéc tinh toan bang phwong phap FEM khong
cin phai duwa ra cac gid thiét gibng nhu phurong
phap giai tich. Ngoai ra con co thé khao sat phan
bb dién tir treong trong mach tr va khong khi xung
quanh ctia mach tir qua d6 giup t6i wu viéc thiét ké
nam cham dién trong cac thiét bi dién mo.

4. KET QUA VA THAO LUAN
Khi ché tao nam cham dién da st dung thep
CTO0 3 lam mach tir, d&c tinh dan tir (theo catalog)
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NGHIEN CU’'UVATRAODOI

CO KHi VA cO PIEN MO {s}

Tu cam Fong mech h WA dong cien | ay doi

b)

H.5. Thay dai tir trudng trén cuc tif (a) va luc dién tif tai khe hé khong khi (b)

lyrc can dan hoi cia co cau 16 xo.

Trong mang dién md dién ap dat trén cudn hut
nam cham dién cua cong tac to cho phép giém toi
65%. Khao sat khi dién ap dat trén trén cudn day
ciia nam cham dién toi 65% dién ap dinh mdc thi
phan bé tir tryong trén cue t va fuc dién tir sinh
ra trén khe ho oo~ 00w cham dién thu
dwoc nhw trén .

Viéc thay &<
ttr cam trén cL« TR
ra trén khe ho .  giam. «hi dién ap trén

cudn day giam xuvor o 65% dién ap dinh mtrc

i tr cAm sinh ra trén ci¥c ttr chinh va cuc tr bén
co gia tri twng tng B, =13 (T), hai cwc tir bén co
r cam la B__,=0,85T didu nay dan toi lyc tee sinh
4 trén khe hd khong khi bi suy giam lwc dién ttr [on
hét sinh ra trén khe hé khong khi dat 39N.

S& dung phwong phap FEM, c6 thé khao sat
woc sw phan bd tlr trvong trén cwe tr. Két qua
han bd tir trweng trén cuc tir duoc chi ra trén

o day dan toi
. dién ttr sinh

'Két qua phan tich tir tredng trong mach tlr nhan
thay rang:

> Diém tap trung Ion nhét 1a trén mach t& chinh
& gitra, mach tir bén canh co6 mirc do tap trung t
trwong thap hon nhw vay co thé thiét k& mach tv
bén canh nhd hon mach tir & gitra dé téi wu hoa vat
liéu lam mach ttr nam cham dién;

> Mot sb diém trén mach tir co tlr truong tap
trung 16m. D6 1a cac diém & goc mach tlr dwa dén
mach ¥ & nhiing diém nay co thé bj bao hoa som.
Do vay, d& dé tranh bi b&o hoa mach co thé thiét ké
mach tlr nam cham dién c6 dang vat goc dé giam
bét hién twong béo hoa mach tu.

5. KET LUAN

St dung phuong phap phan t& hiru han FEM
dé phan tich tir trevong ciia nam cham dién st dung
trong thiét bi dién mo da dua ra dwoc nhirng két
qua dinh tinh va dinh luvong v& phan b6 tr treong
trén cwc tir cha nam cham dién, lyc dién tw trén
khe h& khong khi. Két qua phan tich nay sé giup
cho nguoi thiét ké trong viéc higu chinh thong sd
ctia nam cham dién tur do t&i wu hoa thiét ké nam
cham dién st dung trong cac thiét bi dién mo.

M® hinh phan tich va phvong phap nghién clru
trinh bay trong bai bao nay co thé ap dung md
rong d6i voi cac nam cham dién cc;) két chu mach
ttr phuc tap, hoat dong & nhieu che dd khac nhau
«& ca ché do bao hoa mach tir. AP dung phwong
phap FEM trong tinh toan thiet ke nam cham dién
s& mang lai hiéu qua cao, nang cao do tin cay va
i wu hoa vat lisu duoc st dung O



