KHOA HOC VA CONG NGHE M0

XAC DPINH PHAN BO TU TRUONG
TRONG MAY TUYEN TU TANG QUAY NAM CHAM BIEN
BANG PHUONG PHAP PHAN TU HUU HAN

ay tuyén tlr tang quay nam cham dién rat
"l\ pht hop véi dic diém cla cac md khai

thac khoang vat do loai trlr dwoc kha
nang bam dinh-cta khoang vat, linh hoat khi can
thay déi cudng dd tir trrdng va chi phi ché tao
thdp hon may tuyén tlir nam cham vinh cru. Vi
thé, cht’mg dang dwoc str dung rong réi ¢"cac xi
nghiép mé.

Trong [1] cac tac gia da gi¢i thiéu phwo’ng
phap thiét ké giai tich cho nam cham dién cula
may tuyén tir tang quay. Dé tinh toan cwong dd tir
trwdng cho cac may tuyén tlr nam cham vinh ctru,
J. Svoboda da st dung phwong phap mach ti
twong duong [2].

Nhin chung, cac phuwong phap tinh toan néi
trén con nhidu diém han ché nhw: Phu thudc
nhiéu vao cac hé sé kinh nghiém ma né chi ding
véi céc kiéu mach tlr nhat dinh, bd qua hién
twong bdo hdéa mach tir, chi thuan tién khi dang
hinh hoc clha thiét bi don gidn va dic biét 13
khong thé hién trwc quan sy phan b cwdng do tir
trwdng trén cac bo phan cia may tuyén tir va
vung khéng gian xung quanh.

Dé khac phuc nhirtng han ché trén, trong [3],
[4] cac tac gid da s dung phwong phap phan to
htru han (Finite Element Method <“FEM) két hop
véi md phéng sb dé xac dinh phan bd cwéng do
tlr tredng cho cac may tuyén tir nam cham vinh
ctru v&i nhidu kidu két cdu khac nhau. Trong [5],
cac tac gid da s dung phdn mém ANSYS
Maxwell @& mé phdng phan bé tir trworng cla may
tuyén tlr nam cham vinh cru dang béng tai.

Tuy vay, viéc (rng dung phuwong phap FEM va
mé phéng sb dé xac dinh phan bd cwdng dd tw
trwdng cho may tuyén tlr tang quay st dung nam
cham dién chwa c6 tac gid nao thwc hién va day
Ia ndi dung cuia bai bao nay.
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1. Két cAu clia may tuyén tir tang quay nam
cham dién

May tgyérj tir tang quay st dung nam -cham
dién cd két cau dwoc mé ta nhw H.1.

'
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H.1. Két cdu co ban ctia may tuyén ttr tang quay
str dung nam cham dién

111 uon day Nam cham dién

-

ach tir nam cham dién

<

H.2. Két cdu nam cham dién clia méy tuyén tir
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Cac thong sd, kich thwdc hinh hoc clia may tuyén
tlr tang quay dwoc cho trong Bang 1.

Bang 1. Théng s6, kich thu6c hinh hoc cda may
tuyén tor tang quay

n 2 Pon | Gia
Théng sb vi iri

Cuwong do tlr tredng trén mat tan
(theo Dt k&) i % kAm |55:95
Du’0’ng kinh trong cla tang mm 790
Chiéu dai tang mm | 1500
Khe hé Ién nhéat giba mach tlr véitang |mm 6.5
Chiéu day vé tang mm 16
Goc cuc tlr doé 180
DPudng kinh truc quay tang mm 380

Nam cham dién cla may tuyén tr dugc cép
nguén dién mot chiéu tir mot b chinh lwu co diéu
khién va cé cac thong sb ché tao day quan nhw
Bang 2. Kich thwéc va hinh dang mat cat cla
mach tir nam cham dién dwoc thé hién trén H.2.

Béng 2. Théng s6 day quan nam cham dién

Théng sb bon | Gia

: vi tri

Kiéu quan day ? (1)
S6 vong day vong | 650
Bé day cudn day ‘mm | 113
Chiéu cao cudn day L mm | 110

Phwong trinh Maxwell-Faraday viét cho trwong
dién tlr tao b&i nam cham dién mét chieu & trang
thai xac lap nhw sau:

VxH=J. ‘ (1

—

Trong dé: J - Mat do dong d’ién mot chidu trong cudn
day nam cham dién, A/m% H - Cuong d6 tw
trwdng, H/m.

Cudng d6 tir trudng H o6 lién hé véi mat do tir thong
B nhw bidu thwc {2},

B =p,uH | (2)
Trong d6: wo - DY tlr thdm clia chan khéng,
uo=4m.107 T.m/A; p - DO tiv thdm tuwong doi cla
moi truong dan e,

Trong trweong” dién tlr, B dwoc tinh toan qua
dai lvong vecto tir thé A. nhuw sau:

E=VxA. (3)

Thay (2) va (3) vao (1), ta thu dwoc phwong
frinh (4).

Tx(—

!"Lnur

Phwong trinh (4) c6 dang téng quat cla phuong

trinh Poisson. Day la phwong trinh vi phén bac 2

VxA)=J. (4)

c6 An 13 vecto tr thé A, duoc dign gidi trong hé
toa d6 Oxyz nhw sau:
1 %A + O*A + oA

Dong dién cap cho mét cudbn day, | | A 19

Pién ap cap cho mot cuén day,U | VDC | 72

Dién tré mét chiéu clia cudn day, R | Q 3.8
Cong suét tiéu thu cia mot cudn day | kW | 1.375
Céng suét dién tiéu thy clia cd may W | 55

(4 cudn day nam cham dién)

Ghi cha: 1 - Quén tron, huéng kinh

Khi dwoc cp ngudn mét chiéu, cudn day nam
cham dién trong may tuyén tlr sé& tao ra tlr trwéng.
Tl treong nay dwoc khép kin mach qua 16i tv, hai
vanh dan dan tr va khe h& khoéng khi gitta hai

. vanh dén t&r. Tl trwong khi di qua khe hé khong
khi s& bi tan ra ngoai khong khi, do d6 lam xuét
hién trén bé mat tang mét t trwdng voi cuo’ng do
phu hop dé lam viéc. Trong k¥ thuat tuyén tir, dé
tuyen cac khoang vat co tr tinh manh, may tuyen
tir can co cwng do tlr trwdng lam viéc trén bé mat
tang vao khodng 50 dén 120 kA/m [1], [8].

2. Phwong phap nghién ctru

2.1. M6 hinh trirong dién tir cho két cdu nam
cham dién trong mdy tuyén tir

+J=0. 5
b, o0 o o ©

X Giai (5) tim dwoc E sau do dwa vao (2) va (3)
dé tinh dwoc méat do tir théng B nhw sau:

B=B,i+B,j+B,k=
A a2

oy oz oz X X oy

Trong trwdng hop chwa biét gia tri mat do dong
dién J chay trong day dan nhwng da biét cac dai
lwong nhw dién ap dat vao hai cuc cudn day va
dién tré@ mot chiéu clia cudn day, cé thé xac dinh
dwoc mat dd dong dién tlr cac phuwong trinh
(7)y(9):

di

U=Rg i+l (7)

= (8)
Rdc
[

J= dc ! g
s (9)

dq
Trong dé: U - Bién ap mot chiéL_J dat vao 2 cuc
cudn day, V; Ry - Dién tré mét chieu cia cudn day,
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Q; L - Dién cam tan cuaa cudn day, H; Iy - Dong
dién moét chiéu xac 1ap trong cudn day nam cham
dién, A; Sy, - Tiét dién day quan dung dé ché tao
cudn day nam cham dién, m%

2.2. Ung dung phwong phdp phén tir hiu
han trong bai todn xdc dinh phén bé tw trong
ctia mdy tuyén tir

Phwong phap phan t& hitu han (FEM) la
phwong phép tinh toan duwoc st dung phd bién
trong cac bai toan phan tich & nhiéu linh viec kj
thuat nhu dién tir, co hoc, nhiét hoc [5], [6]. Trong
bai bao nay, tac gia sir dung FEM dé giai gan dung
phwong trinh Poisson (4), nham xac dinh duoc gia
tri va phan bd tir tredng cho két cdu may tuyén tir.

pé thwe hién cac phan tich dién tir, trwde tién
can tao l1ap mé hinh hinh hoc 3D cho may tuyén tir
nhw mo ta trén H.3. Mat khac, do tinh phirc tap cla
bai toan phan tich dién ti trén mé hinh 3D nén can
str dung cac cong cu tinh toan, mé phéng hé trg. O
day, cac tinh toan va mé phéng sé& dwgc thyc hién
trén phan mém ANSYS Maxwell [7].

Cudn day NCB

Mt bich

H.3. M6 hinh 3D ctia may tuyén tor
tang quay nam cham dién

M6 hinh hinh hoc 3D clia may tuyén tir xay
dung dwa trén cac kich thuéc thiétfké so bo cla
nam cham dién. Cac chi tiét trong”may tuyén ti
dwoc gan vat liéu theo thiét ké. Cu thé: L6i tir va
vanh dan t bang thép ky thuat dién M15, day
quan bang ddng, cach dién bang bakelit, truc tang
bang thép CT45, vé tang bang thép khong ri khong
dan tir, mét bich cha tang bang nhém khéng dan
tr. M6 hinh dwoc chia lwsi véi sé phan tir Ia
503844 (H.4.a). Dang phan t&r chia luwéi trong md
hinh 3D la dang tlr dién. Ham lién thudc sir dung
trong bd giai cia ANSYS Maxwell Ia ham da thic
bac hai. Diéu kién bién cho mé hinh phéan tich
duorc thiét 1ap trén bién dang clia mét ving da Ién
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dé trén bién dang d6 vecto tir thé co gia tri A=0
(H.4.b).

=0
Y

A
0=

1

| A =0 |

H.4. Két qua chia Iuéi va dat diéu kién bién cho
mé hinh phan tich: a - Két qua chia lu6i: b - Dat
diéu kién bién

3. Két qua mé phong ‘

Sau khi chay mé phéng va dam bao diéu kién
héi tu cla I&i gidi, ta sl thu dwoc nhiing két qua
nhw sau:

» Pudng di cla cac dudng strc tir trrdng trong
két cu cla may tuyén tlr dwoc thé hién trén H.5.
Céc cép cuc tir (N-S) dwoc hinh thanh lién tiép
nhau theo chiéu doc cla may;
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» Phan bb clia mat do tir théng va cwdng do tir
trwdng trén vé tang cla may tuyén tir dwoc thé
hién trén H.6.a va H.6.b.

Két qua phan tich cho thay cwéng dé tir tredng
va mat do tr thong phan bd khéng ddng déu trén
toan bo bé mat tang. Ving co cwéng do tr tredng
I&n nhét la viing khe hé khong khi gitka cac vanh
dan tir (ving A). Viing cé cwong do tir trwedng trung
binh 1a viing ¢6 cac vanh dan tir (ving B). Phan Iién
cac dwdng stre tlr trong vung B di trong vanh dén
tlr, chi c6 phan nhé cac dwong slic tir di ra ngoai
khoéng khi trén’ bé mat tang. Ving C 1a vang c¢o
cwéng do tir trwong thdp nhat do viing nay khéng
: : c6 cac vanh dan tir. Do d6, khi khoang vat co twr
H.5. Puong di cta tir trirong trong mét cat tinh vao ving C sé& bi suy giam Iyc tlr, dudi tac

di qua truc tang ca may tuyén tw dung cua lwc co hoc sé bj roi khéi bé mat tang.
’ Bién dang cla cwdng dd tlr trwdng doc theo
chu vi vé tang tai vi tri cach mat bich cuta tang 240
mm thé hién trén H.7.

a)

8 [aTesla)

117, 2000

Cuang do tu truong H tren vo tang TepeaTo01 A
108, 0635 I - .
99,3617
92,5998
€6.9179
79.3360
726852

&5, 9723
59, 2984
52, 6085
4579267
39,2948
32.5629
25,8818
19,1982
12.5173

5.835%

! - 4 . B . . . v B > " . + .
b 5 ’ e 153 a0 8

H.7. Bién dang cua cwong do tor triong
doc theo chu vi mdt tang

) Cuong do u ruong ten vo ang theo phuong doc b - e 4
-
H [a/n]

9. 5187E+0%

3. SEG8E+BY
7. 8957E4a
T 7.uzuBEeey
5. BSISE+DY
6, ZB24E+4
- 5.7113E+84
o 5. 1401Es2Y4
4, SE9BE+DY

1. 7134E+0Y
1. 1423E40Y
5, 7120E+03
8. 0423E-81

H.8. Bién dang cwéng dg tir trén yc’) fang thf—;‘o
phuong doc truc tang tai vj tri cd gan vanh dan tcr

Ving B - Vanh dén tiv VungA- Kh; hl;?\khbﬁg khi
H.6. Phan b6 cta mét dé tw thong va cuong dé Gié tri cwéng do tr trwong cuwc dai trén bé mat
tte trong trén vo tang cua may tuyén tor: a - tang Hmax=90.844 kA/m; cwong do tir treong tai
Phén bo cua méat do tir théng B; b - Phéan bé ving co vanh dan tlr dao dong t&r 80 kA/m den
cua cwong do ter trirong H Hmax- Trén mat tang, tai vung khéng cé vanh dan
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tir, cwdng d6 tlr trwdng suy gidm nhanh dén gia tri
cure tidu 13 7.78 kKA/m.

H.8 thé hién bién dang cua cuwdong do tw
trwdng theo phwong doc tryc tang, tai vang co
gén vanh dan tir. Phan dau may tuyén tiv (c6 vi tri
ttr 0 dén 100 mm) cé cwérng do tlr trwedng yéu. Tai
phan than cia may tuyén tir, cwéng do tir truvdng
c6 gia tri dao dodng tir 46 kA/m dén 98.25 kA/m.
Nhw vay, gia tri cwong do twr trwong thu duoc tw
mé hinh FEM twong déi phu hgp véi cac gia tri
thiét ké so bo.

4. Két luan

Céac két qua nghién ctru cho thdy nhitng wu
diém vwot trdi cla viéc trng dung phwong phap
phan tl hitu han va mé phéng sb dé xac dinh phan
bé tlr trwng trong két cAu clia cac may tuyén ti
tang quay nam cham dién. Nhirng di Iiéu vé bién
dang va gia tri cwdng do tlr treong tai bé mat tang
cla may tuyen tr c6 thé gitp nguoi thiét ké dua ra
nhitng hiéu chinh va tdi wu v& mat hinh hoc, vat
lidu va hiéu suét trong cong nghe thiét ké _may
tuyén tlr. Viéc s dyng hleu qua cac cdng cu phan
tich, mé phéng s& gop phan glam chi phl rdi o
trong thiét ké cac mau may tuyen tlr m&i, ddng thoi
tlrng bwéc lam cha va hoan thién cong nghe thiét
ké may tuyén tir.Cl
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SUMMARY
Drum electromagnetic separator widely

used for extraction and processing of
" minerals, such as iron ore, magnetite,

ilmenite having a strong and- medium

magnetism. The paper presents the finite
element method to determine the magnetic
field distribution generated by electromagnet
system in magnetic separators. The method
will improve the precision of calculations in
separator's designing.
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SUMMARY

The paper analyzes the sensitivity of
production parameters and determines the

effect zone of production parameters in open
pit mines using the elastic factor. The result
is to build the table of effect zone of
production parameters for mining production.




