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tU th6m tLpong d6i cia m6i trudng d5n tir;
vo=4.x10'7 r.dA

Trong trudng dien tar, B duqc tinh to6n qua
dai lLtqng vecto tir th6 A nhu sau:

B = v.A. (3)
Thay (2) vd (3) vdo (1), ta thu duqc phuong trinh:

(.t \-v.l ' -v.A l- J. (4)
\ l-to l-t, )

Phuong trinh (4) c6 d?ng t6ng qu6t cia phuong
tr)nh Poisson, c6 th6 duqc di6n gidi trong m6 hinh
phAn tich l}ng vdi hQ tga d0 Oxyz nhu sau:

I t )r a,n A'A a'A)| | :_j_:_ " ''+"'i'l-J-o. (5)
(r," r,, ll ax' dy' dz' )
Giai (5), tim .lLpgc A sau d6 dua vao (2) vd (3)

d6 tinh duoc mit dQ tir th6ng B vd cudng dQ tir
trud_ng H nhu sau:

B = Bx. i + By. j + Bz.k =

3. M6 hinh phan tich vi m6 ph6ng

Srir dung phuong ph6p FEM d6 phan tich phan
b6 t* trudng trong kh6ng gian c0a miy tuy6p tir
loqi bi6n thi6n tir trudng l6n (HGMS) (xem hinh
H.2) c6 citc th6ng s6 k! thuQt co bdn sau d6y: s6
vdng day W=4000 vdng.; ddng diCn danh clinh l;20
A; tu cdm danh dinh thi6t ke le Ba,=70 mT [4]. ;

(aa, ax,

try cE

)- r aA. aA r=
l.r+ =-= l.t +) \cZ c)x )

a\ _a\&az (6)

DiCn 6p dat vdo hai cgc cuon day vd diQn trd
mOt chi6u cta cuOn d6y, c6 th6 xdc dinh duEc m0t
dQ ddng diQn tir cdc phuong trinh: ,

U=Rdc.i+L:(di/dt); t6"=(U/R6"). (7)
Trong d6: U - Dien 5p ditl vito 2 cgc cuQn ddy; Ra" -
DiQn tr& cia cuOn ddy; L -Di€n cam cia cuQn ddy; la"

- Ddng dien trong cuQn d6y; Sdq -Ti6t dien cuQn dAy.
PhLpong phap FEM ding d6 gidi phuong trinh

(5) xec dlnh vecto tir th6 A, ti/ d6 tinh todn dugc
tu cdm 6 va cuong dO tu trLrdng ll theo c5c

c6ng thr?c (3) va (2), qua d6 xdc dinh phan b6 ti
trudng trong kh6ng gian vdi d0 chinh x6c cao. TiI
tl6 s6 girlp cho nguoi thi6t ke va ch6 tao trong vi6c
hi6u chinh th6ng s6 crla co cdu diQn tu cria m6y
tuy6n tir, t6i uu h6a phan b6 tu trudng trong kh6ng
gian nhdm neng hieu qua hoat dong coa mdy.
Phuong phSp FEM g6m 4 bu6c co ban sau day:

> Roi rac h6a mi6n ph6n tich thdnh cdc mi6n
con (element). Cac phAn trir liCn kCt voi nhau tao
thanh luoi (mesh);

F Chon hirm lien thu6c vir x5p xi loi giai tren
m6i pnAn t&;

> Gh6p t5t c6 c6c phin trl trong mi6n phan tich
d6 thu clugc ma tr6n h6.th6ng;

) Gidi ma trin h0 th6ng bdng phuong phdp lap.
D6 tinh toen theo phuong phap FEII c5n phdi

c6 sr,r h6 trq cria cdc m6y tinh s6 vd c5c chuong
trinh phAn mdm tluqc vi6t d\ra tr6n ndn ting todn
hec cia FE[/. O aay, tac gid sr] dr,rng phAn m6m
ANSYS Maxwell tl6 ph6n tlch tir trudng cho co c6u
di6n tal cia mdy tuy6n tir [5].

Ita n{r.tic qrtle ltr lliri!

H.2. /,16 hinh cdu tqo nam chdm di6n c1a m6y
tuyan tir HG\IS

H.3. Dac tinh tir h6a cla vdt li6u ttr CTO

Th6ng s6, ngu6n kich tu cho NCD cria m5y
tuy6n tu HGMS s& dung ngu.6n di6n mQt chi6u
(ngu6n DC) vdi nhi?ng th6ng s6 co bdn cia ngu6n
kich t|:P duoc th6 hien trong Beng 1.

Beng 1. Th1ng s6 ngu6n kich tu cia NCD

Vat liQu tlp srar dqng trong mdy tuy6n tir HGIVS le
th6p CTO, dqc tinh d5n tU (theo catalog) cria th6p CTO
duqc khai b6o trong hinh H.3. Tir ct{c tinh cl6 thSy
rdng trir trudng b5o hda cia th6p CTo 866=!,$ 1.
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Application finite element method in
designing of the magnetic separator in coal

preparation plants
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Ngiy ch6p nhan deng: 10n2/2020

Tir kh6a: m6y tuy1n tir, nam cham diQn; phtwng
phdp phAn t0 hOu han,

Triich nhiQm ph6p lf cOa ciic tiic gid bii biio:
Cdc tdc giit hodn todn chlu trdch nhi m vd ctrc s6
liQu, nOi dung c6ng b6 trong bdi b6o theo LuAt 860
chl Vi€t Nam.

T6m tit: Bai beo ney trinh bay k't qud nghian
c(ru stp dqng phuong phdp phAn t& h&u han d6 phdn
tich tir.tnnng cho co c6u diQn ttr trong mdy tuy1n tu
d6 khdc phtlc nhtmg hqn ch6 cla phtnng phAp gidi
tich. K€t qud phdn tich vd nfi ph6ng gitip cho nguoi
thiet ke, che bo ve van henh tong viec hieu chinh
th1ng s6 cia co cAu di6n tir dd t6i Lru h6a su phen b6
tb truong, tu d6 neng hiCu que hoat d1ng cla mdy
tuydn tD str dqng trong cdc nhd mdy tuydn than.

G01{G rrGHrEP r[0. S0 6 - 2020

b. Gid tr! vd phdn b6 t& truong tran bB mit
cqrc ttr c{ta co ceu diCn tb

Gi5 tri vd ph6n b6 cria duong srlc tu truong
trong kh6ng gian xung quanh cqrc tit crla co c5u
dien tip c6 th6 th6 hien nhu tr6n hinh H.7. Gid tri vd
ph6n b6 crla trlr cdm B trong cgrc tir chinh vir hai
cuc t& b6n crla co c6u diCn tU th6 hien nhu tren
hinh H.8. Gi5 tri vir ph6n b6 crla trlr c6m B tr6n b6
met cuc tr) cia co cau di€n tu th6 hien nhu tr6n
hinh H.9.

Nhdn x6t: Tip ket qua ph6n b6 mdu vEr phdn b6
gi5 tri d cac hinh tren cho th6y tir cdm B trong
cpc ti? chinh la l6n nhet, c6 gi5 tri B.,*r=1,6 T, hai
c!"pc ta? bCn c6 ti cdm ld B,",2=1,03 T, so v6i gi5
tr! beo hda crla mach tu 856=!,$1. Di6u ntry cho
th6y, khi mdy tuy6n tir lam viCc v6i ddng dien 20
A thi mach t* cia n6 chua bi bao hda. Nhu vdy
thSy ring, thi6t b! dang s& dung vdt liQu trlr qud
m*c, chua tQn dqng"h6t khd ndng-d5n tir crla vdt
liQu CT0. Vi vay, may,tuy6n tt.s6 lem viec trong
di6u ki6n thuan lqi, t6n hao sit nh6, phSt n6ng
nhe hon...Hon n&a, c6 th6 cho ph6p t5ng ddng
dien d6 tehg cuong th6m alo manh crla tCr irudng
theo y6u cAu vdn hirnh cu th6.

4. K6t luan 
"

Sr) dqng phuong ph6p ph6n trl hiru han d6 phdn
tich tir truong cia nam chdm diQn trong mdy tuy6n trlr

di dua ra dugc nhong ket qui v6 sf] phan b6 tip
truong xung Oual! 1fV.!uV61 trr. K6t qud phan tich
ndy girip cho ngudi thi6t k6 ch6 tao va van hanh trong
viCc hieu chinh th6ng s6 crla co c6u diQn tir cia mdy
tuy6n tar d6 t6i uu h6a phAn b6 tU trudng, tir d6 nang
hiCu qua hoat dong cia may.

Phuong ph6p nghi6n cfu dua ra trong bdi b5o
khi 6p dung vdo viQc tinh toSn thi6t k6 co c6u diQn
tr:/ trong c6c mdy tuy6n tU n6i chung va thi6t bi co
diQn n6i ri6ng se mang lai hieu qud cao, nang cao
clQ tin cQy v2r t6i uu h6a v6t liQu duEc sr] dung.D
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in coal preparation plants.


