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Tom tat:

Ngay nay, cic phan mém dugc hd trg clia may tinh 18 mot giai phap hitu hiéu, hd trg nha san xuét cac
san phdm cdng nghé rdt ngan thdi gian thuc hién & mdt s& cdng doan cla qua trinh thiét k&, gidm chi
phi tao mau thtr nghiém nhung van dap (ing céc tiéu chi v& hiéu suat va chat lugng. Trong khudn khd
bai bdo nay, tac gia gidi thi€u ngdn gon cac hién tugng vat Iy clia vat liéu tir dudi tac dong clia cutng
do tr trudng & tan s thap. M6t md hinh md phong hién tugng nay dua vao su thay déi cac théng s6
chinh cuta vat liéu dugc dé xuat. Chat lugng clia m6 hinh md phdng sé dugc so sanh véi cac sb liéu
thuc nghiém trén mau vat liéu tr FeSi theo cac chi tiéu danh gia khac nhau. Md hinh ndy s& dp dung
dé nghién clru mdi quan hé cd — dién — tir trong cac thiét bi dién — dién tr.

T khéa:
VAt liéu tlr; Dudng cong tir tré; Ton that sit tir; VAt liéu sit tir; MO hinh md phdng tir tré
Abstract:

Currently, computer-aided software is an effective solution, helping manufacturers of technology
products shorten the lead time at some stages of the design process, reduce the cost of creating
prototypes while still meeting performance and quality criteria. In this paper, the author briefly
introduces the physical phenomena of magnetic materials under the influence of magnetic field
strength at low frequency. A model to simulate this phenomenon based on the change of key
parameters of the material is proposed. The quality of the simulation model will be compared with
experimental data on material samples from FeSi according to different evaluation criteria. This model
will be used to research the mechanical-electrical-magnetical relationship in electrical-electronic
equipment.
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1. GIOI THIEU CHUNG dat duogc hi€u qua trao doi nang luong cao
' nhit. Bén canh do, cac hé thong dién -
dién to ngay cang duoc dwa vao hoat
dong & nhleu moi truong “khac nghiét”
nhu tan sd cao hay nhiét do cao [1], [2].
Chinh vi thé, dé danh gia dugc do chinh
xac, pham vi lam viéc cua cac hé thdng
nay thi can phai nghién ctru sy tac dong
qua lai gifta cic yéu té nhu co - nhiét,

Vat liéu tir ngay cang duoc st dung
rong réi trong linh vyc cong nghiép ciing
nhu trong cudc séng hang ngay nhu trong
cac dong co dién, may bién ap, deén chiéu
sang,... C6 thé ndi, cac mach tir xudt hién
trong cac hé thong nay chinh 1 “trai tim”
clia qua trinh trao d6i nang luong va can
duoc nghién ctru, cai tién hodc thay thé dé
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nhiét — t, dién — tir [3], [4]... Hinh 1 la
mot vi du dé nghién ctu hi¢u suit lam
viéc, d6 chinh xac ciia mot s thiét bi dién
nhu: dong co dién, may bién dong, may
bién ap,...dudi tac dong qua lai gilta nhiét
d6 va ton thit cong suét cua vat lidu tir.

MO HINH TU TRE

P+ P, Tt Te

MO HINH NHIET

Hinh 1. M6 hinh nghién ctru sw tac dong

qua lai ttr — nhiét
Mait khac, trong hoat dong nghién cuu,
san xudt, d& rat ngan thoi gian thiét ké,
thir nghiém ciing nhu dwa ra cac két qua
du bio, dieu ma kho c6 thé thyc hién
ngoai thyuc té, thi viéc xdy dung mé hinh
mo phong 1 rat can thiét. D6i véi viee
nghién ctru tinh chat, hiéu qua truyén tai
nang lugng, do chinh xac cua cac loai vat
lidu tir dudi tic dong ctia cac yéu t6 bén
ngoai ciing rat can cidc mo hinh toan hoc
[5], [6].

Trong khudn kho bai bao, tac gia s&
trinh bay cac dac tinh co ban ciling nhu
mo hinh mo phéng dic tinh tir tré clia cac
loai vat liéu tir. Qua do, ban doc s& hiéu 1o
hon 1y do tac gia can phai xdy dung mo
hinh m6 phong déc tinh tinh cua vat ligu.
Duya trén cdu triic mang tinh thé cing véi
cac co chA ¢ “phan ung hoa hoc” bén trong
vat licu st tir khi co tac dong tir cac yéu
td bén ngoai, mo hinh toan hoc duogc dé
xuat dé¢ mo phong hién twong nay & ché
d6 6n dinh tinh cua vat liéu, goi tit 1a mé
hinh Chemical. Cac tham sé ctia mo hinh
dugc xac dinh thdng qua viéc so sanh véi
két qua thyc nghiém. Trong phan tiép
theo cua bai bdo, cac két qua thuc nghiém
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trén mau vat liéu FeSi & nhimg gia tri
cuong do tu truong khac nhau véi cung
mot tan sd s& duoc gidi thiéu. Day 1a cac
dir liéu dé lam co sé danh gia hiéu qua
ctia md hinh md phong dé xuat.
2. MO HINH TOAN HOC MO PHONG
CAC DAC TiNH CUA VAT LIEU TU
2.1. Piac tinh cua vat liéu tir

Dudi tac dong ciia ngudn dién co cac
tan s6 kich thich khac nhau 1én vat lidu i,
rat nhiéu nghién ctru da chi ra rang, vét
liéu tir c6 hai dac tinh co ban la dac tinh
tinh va dac tinh dong [7].
2.1.1. Ddc tinh tinh

0B

L 1 L L L L i
-0 30 ) 10 3] ] n Edl an

Hinh 2. Bwéng cong tir tré & ché do én

dinh tinh caa vat liéu ( f= 0,5Hz)

O dai tan s thap (f < 1Hz), duéi tac
dong cua cung mdt cuong do tu trudong
bén ngoai H, hinh dang dudng cong tir tré
ctia vat lidu tir hdu nhu khéng thay doi,
trong truong hop nay, nguoi ta goi vat
liéu ¢ trong tinh trang on dinh tinh va
dudng cong tir tré twong ung goi la duong
cong tir tré & ché do 6n dinh tinh (Hinh 2).
2.1.2. Ddc tinh dong

Khi tang tan sb kich thich véi cing
mot cuong do tir truong, bé rong duong
cong tir tré s& tang 1én so v6i ché do 6n
dinh tinh (Hinh 3) va nguoi ta goi la dac
tinh dong cua vat li¢u. O trang thai nay,
t6n that cong suat trong vat liéu ting 1én
do ngoai tic nhan giy ra boi sy chuyén
dich cua cac thanh Bloch con co ton that
do hiéu trng bé mat (skin effects) [7].

S6 28

87



TAP CHI KHOA HOC VA CONG NGHE NANG LUPONG - TRUONG BAI HOC BPIEN LUC

(ISSN: 1859 - 4557)

BT}
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Hinh 3. Pwéng cong tir tré & ché dd én
dinh dong cua vat liéu ( f= 50Hz)

2.2. M6 hinh toan hgoc moé phéng dac
tinh cia vat liéu tir

O trang thai lam viéc binh thuong,
hau hét cac mach tir trong cac thiét bi dién
— dién tar déu hoat dong & tan sb tir vai
chuc Hz dén vai trim MHz. Theo phan
tich & trén, & ché do 6n dinh dong, dong
dién cam ung chay trong mach tir gdm hai
thanh phan, mot thanh phan do chuyén
dich cua cac thanh Bloch dugc tao ra
ngay & ché do 6n dinh tinh cua vat lidu va
mot thanh phén do hiéu ung bé mit tao ra.
Theo dinh luat Ampere, dong di¢én cam
ung chay trong mach tor khép kin duoc
viét boi phuong trinh [8]:

— 4B
Happ = H tat(B) + A (1)
trong do:
- H,,, 1a cuong do tir tac dong 1én vat

liu;

- B 1a @0 tir cam cua vat liéu;

H,.(B) 13 thanh phan biéu dién dic
tinh cua vat liéu ¢ ché do 6n dinh tinh (do
chuyén dich cta cac thanh Bloch);

- MdB/dt) 1a thanh phan dugc tao ra
do hi¢u ung bé mat cua vat li¢u.

Hé sé A biéu thi d6 rong cia dudng
cong tur tré, h¢ s6 nay phu thudc vao loai
vat liéu. Gia tri A dugc tinh gan dung bdi
cong thirc [6]:

5.d

ETH (2)

v6i & 1a do dan tir cua vat liéu; d 1a do day
cua vat liéu.

A =

Cong thirc (1) cho thay, mo hinh toan
hoc md phéng duong cong tir tré chi chira
duy nhat mot hé sd A nén c6 thé dé dang
xac dinh dugc hé sb nay bé“mg Vviéc SO
sanh voi duong cong thuc nghiém & ché
d6 6n dinh dong.

Nhu vay, dé mo phong duogc déc tinh
dong cua vat li¢u can phai xac dinh dugc
ham H,(B) thong qua cac md hinh toan
hoc mé6 phong dudng cong tur tre & ché do
6n dinh tinh. Trén thuc té, ¢ rat nhidu mé
hinh toan hoc cho phép mé phong duong
cong tr tré cua vat lidu tir & ché d6 on
dinh tinh nhu: m6 hinh Frolich, mo hinh
Rayleigh, m6é hinh Jiles — Atherton,...
M&i mé hinh ¢6 wu, nhuoc diém riéng.
M6 hinh Rayleigh c¢6 uwu diém chira it
tham s6 nhung chi phu hgp dé mé phong
& cudong do tir truong thdp. M6 hinh
Frolich ciing gidng nhu mo hinh
Rayleigh, mo hinh nay chtra it tham s
nén thoi gian xdc dinh nhanh nhung lai
khong mo phong dugc qué trinh tr hoa
cua vat liéu. Mo hinh Jiles — Atherton co
wu diém 1a cac tham s mo hinh gén lién
v6i cac thong sb vat 1y cua vat liéu nén dé
dang xac dinh nhung mo hinh nay cling
khong mo ta dugc qua trinh tir hoa cta vat
ligu [7].

3. MO HINH CHEMICAL MO PHONG
DUONG CONG TU’ TRE O’ CHE DO ON
PINH TINH

3.1 Mo hinh toan hoc [9]

M6 hinh mo6 phong Chemical dugc
thiét 14p dua trén sy phan tich chuyén
dich ctia cac m6 men nguyén tir trong vat
liéu tur, sy chuyén dich nay chinh la nguon
gbe cia sy tir hoa vat liéu tir. Dung veé
mit cdu tric nguyén tir, dudi tic dong cua
mot tu truong bén ngoai cd cudng do 1a
H, bén trong vat li¢u tir s€ c6 hai co ché
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phan tmg chuyén dich chinh: Chuyén dich
thuin nghich, kéo theo su dich chuyén
ctia cac thanh Bloch va chuyén dich quay
cua cac mdé men nguyén tir, kéo theo su
thay ddi huéng cia mdé men tir hoa vat
liéu. Dya vao co ché phan tmg nay, ta c6
thé xay dung duoc dang dudng cong tir
tré cua vat liéu va mé hinh nay goi tit 1a
mo hinh Chemical.

Hinh 4 biéu dién su chuyén dich thuén
nghich cac m6 men nguyén tu cua vat licu
sat tir FeSi. Tir Hinh 3, ta thdy cic mé
men nguyén tir trong vat liéu sat tir ludn
song song va chuyén dich theo hai chiéu
nguoc nhau (+) va (). Khi vat liéu sét tir
dugc kich thich boi tr truong H theo
hudng tinh thé (001), sy tir hoa vt lidu s&
xdy ra, cac mO men nguyén tir ngugc
chiéu vé6i cudong d6 tir truong H s& quay
180°. Nhitng sy dich chuyén nay s& kéo
theo sy chuyén dong cta cac thanh Bloch
cho dén khi dat dén trang thai bdo hoa tu,
khi d6 s& khong con mot thanh Bloch ton
tai, tit ca s& tao thanh mot mién dong
nhat.

LL LD

Huang
can mong
wat iéu

A =

I mong vat ligu

g

lC‘HI

Hinh 4. Chuyén dich thuan nghich ctia cac mé
men nguyén to trong vat liéu tir FeSi

Sy chuyén dich cta cac thanh Bloch lién
quan dén clu trac trat tw cdc mo men tir
bén trong cua vat liéu va dugc mo ta
gidng nhu mot phan tmg hoa hoc cua vat
liéu khi c6 mdt tur truong bén ngoai tac
dong 1én. Chuyén dich thuan nghich cua
cic md men nguyén tir biéu didn boi
phuong trinh sau:
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* Truong hop cudng do tur truong H tang:
BH

J(H) =] tanh[( )ln( + b)— =
3)

* Truong hop cuong do tu truong H

giam:

](H) =] tanh[( )ln(
4

BH
2

HY I

+b) -

trong do:

- J,’ 1a d0 phan cuc tu cuc dai
chuyén dich thuan nghich cia cac thanh
Bloch;

- B 1a hé sb biéu thi do ddc trén doan
tuyén tinh cia duong cong tur tre;

- H¢ 14 lyc khéng tur;

- b, v 12 hai tham s6 lién quan dén
trang thai ctua vat liéu tr (dugc xac dinh
sau moi lan chiéu cuong do tu truong H
thay doi).

Céc tham sb b va y duogc xac dinh boi:

TaH,
(c,— 1).e 5)
Bin(c,)
V= T, (6)

Vi ¢, 1a hang sb trong tng voi do rong
cia dudng cong tir tré; Dau (+) Gng véi
truong hop H ting; dau (-) ung véi truong
hop H giam.
Kla héng s6 duoc xac dinh boi:
BH
K=e °© (7

Ngoai ra, trong vung bao hoa tir, do
tr cdm B s€ tang cham khi cuong do tu
truong H tiép tuc ting. Su ting cham cla
dd cam tng tir B ¢ doan bao hoa chinh la
do chuyén dong quay cia cac md men
nguyén tir theo huéng dé tir hoa (hudng
001 va 100 trén Hinh 4). Chuyén dich
quay cia cac md men tir dugc biéu dién
trén Hinh 5.
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Huwong cén

Hidng can wng cin
mong vitléu
v

méng vat lizu

Hinh 5. Chuyén dich quay ctia cic mé men
nguyén tr trong vat liéu FeSi
Phuong trinh mé ta sy tir hoa vat liéu do
chuyén dich quay cua cdc m6 men tur:

J'(H) = J.cos8  (8)

voi: - J,” 1la do phan cuc tr cuc dai
chuyén dich quay cua cdc md men;

- 0 1a goc hop boi chiéu chuyén dich
cua mO men va chi€u cua cuong do tu
truong H.

Goc 0 dugc xac dinh tir phuong trinh:

, m o,
kl.smh(kz(e — 5)) + h.sin® — P,

©)

trong do:

- k, 1a hang s hiéu chinh d6 dbc cua
duong cong tir tré;

- k, 12 hang s6 hiéu chinh d6 ddc cua
duong cong tir tré 6 doan gan bio hoa tur;

- pi la tham s6  tuong (g voi ton that
cong suat & doan gan bio hoa tir;

- h’ 1a cuong do tur truong bén trong
vat liéu, dugc tinh gan dung boi:

h_ +aH

ln(b + e )
(10)

voi by, a la cac tham sO lién quan dén

trang thai cua vat liéu to dugc xac dinh

sau moi lan H thay doi chiéu.

taH,
(c1 - 1.e '
(11)
ln(cl)
a = 7
ln(Amt.e_ )
(12)

vol ¢, lam tham sO lién quan dén cac
duodng cong tur tré thanh phan.

Khi H tang thi:
— ea_D .
Arot - sin(8) °
— i _
D = k1' smh(kz(e ) (13)
Khi H giam thi:
a—D
_ e
Arot - sin(m—0) °

D = k .sinh(k,(— © + ) (14)

Nhu vdy, do cam ung tir cta vat lidu
tir chinh 1a tong d6 cam Umg cua chuyén
dich thuan nghich va chuyén dich quay
cua cdc moO men:

B(H) = J(H) + ] (H)

(15)
Tir cac phuong trinh (3) dén (14), ta thiy,
mo6 hinh m6 phong Chemical chira 9 tham
sO can phai xac dinh, trong d6: 4 tham s
lién quan dén qua trinh chuyén dich thuan
nghich (J,’, He, P va cy) va 5 tham s6 lién
quan dén chuyén dich quay (J,”, ¢, k, k»
va p;) cua cdc md men tir.
3.2. Xac dinh cc tham s ciia mé hinh
Chemical

Dya vao vi¢c so sanh gitrta duong
cong tir tré mo phong voi dudng cong tir
tré thuc nghiém, ta s& xac dinh duoc céac
tham s6 ctia mo hinh Chemical. Hinh 6
gidi thiéu so d6 khdi hé thdng do luong
duong cong tir tré. Cac két qua do gia tri
(Hi, Bi1) dugc luu trong “Card luu dix ligu”
dudi dang Excel.

Khuéch dai tn s

R A
S RS
[L'w

Iy

A4

Mau do

Card lru dit lidu

1

Hinh 6. So db hé théng do dwong cong tiv tré
Dé rit ngan thoi gian tinh toan, cac tham
sO cia md hinh mo6 phong s€ dugc xac
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dinh bang mot trong cac thuat toan t6i uu
nhu:  Thuat toan  Simplexe cua
Nelder-Mead, thuat toan bﬁy dan (PSO),
thuat toan lai PSO+Nelder-Mead,...V&i
mod hinh mé phong Chemical, chin tham
s6 ciia md hinh duge xac dinh béng thuat

toan Simplexe [10].
Cac tham s6 clia md hinh
H the nghigm | )
Wehimn | B MB phong
Chemical
B thie nghigm Khau 50 sinh
— e

Hinh 7. Xac dinh cac tham s6 md hinh mé
phéng bang thuat toan Simplexe

bay 1a thuat toan dugc ap dung cho cac
bai toan phi tuyén, duoc ap dung rat phd
bién vi tinh héi tu nhanh. Luu d6 xac dinh
cac tham sb cia mo hinh mé phong bang
thuat todn Simplexe dugc trinh bay nhu
Hinh 7.

Khau so sanh dé xac dinh cac tham sb cua
mo hinh m6 phong (Hinh 7) dugc s dung
¢ day la sai s6 do 1€ch binh phuong gitra
dd cam ung tu thyc nghiém va dé cam
ung tr mo phéng vdi cung mot cuong do
tu truong H:
2
n . .
2, 1 & (B,0-B, 0
e% = - D (—Lmaxwt) .100

i= n

(16)

voi: - B, va B, lan luot 1a gia tri cam Gng
tor thuc nghiém va do cam ung tor mo
phong;
- n 14 s6 diém 1ay mau.

Cac tham s6 cia mé hinh Chemical dugc
xac dinh boi duong cong tu tré thuc
nghiém tng véi H = 150A/m, f = 0,2Hz
(Hinh 8) vdi sai s0 cho phép g,* < 5%.
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B(T

Thrc nghigm
e ——— M phéng

-15 _:___,__-_’_”/

_2 i i
-150 -100  -50 0 50 100 150
H{A/m)

Hinh 8. Bwdng cong tiv tré thwec nghiém va mé
phoéng bang mé hinh Chimique & H = 150A/m;
f=0,2Hz

Gia tri cac tham sd cua md hinh
Chemical dugc xac dinh nhu trong Bang
1.

Bang 1. Gia tri tham s6 cia mé hinh Chemical )

Cic tham s6 cia chuyén déng thuin nghich
J¢(T) | p(A/m) | He(A/m) | co(A/m)
1.217 0,725 12,12 11.8
Cic tham sé cia chu}'én dong qua;
Jo'(T) | aa(A/m) | pa(A/m) k1 k2
0,713 2,71 9,663 437 |3.561

4. PANH GIA HIEU QUA CUA MO
HINH MO PHONG CHEMICAL

Sau khi x4c dinh cac tham sd cia mo
hinh Chemical & H = 150A/m. Cac tham
sd nay tiép tuc duoc sir dung dé mo phong
va so sanh véi cac dudng cong tir tré thuc
nghiém ¢ nhiing gia tri cuong do tur
truong khac nhau voi ciing mot tan sé (f=
0,2Hz) trén mau vat liéu FeSi (Hinh 9 a—
d).

B (M

Thrc nghiém
WM& phéng —

-10 -5 0 5 10
H(A/m)
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Triu-: nghiém
Mo phéng

-3 i i i i
=20 =15 =10 -5 0 5 10 15 20
H{A/m)

b)

BT

Tihucnghiéfm

! WM& phong

-40 =30 -20 -10 0 10 20 30 40
Hi{Adm)

B(T

T'huc nghiém
M& phéng

80 -60 -40 -20 0 20 40 60 80
HiA/m)

d)
Hinh 9. Bwong cong tir tré thwe nghiém va
mo6 phoéng bang mé hinh Chemical (f = 0,2Hz)
a) H=10A/m; b) H = 20A/m;
c) H=40A/m; d) H = 80A/m
Ngoai sai s6 theo d0 léch binh
phuong nhu cong thuc (16), chat luong

cia mO hinh mdé phong Chemical con
duogc danh gia thém bdi hai tiéu chi:

* Saji s6 twong ddi gitra ton that cong
sudt sit tir (dién tich duong cong tir tré)
thuc nghiém va mo phong:

F(H_,B )—F(H

B
tn’ " tn mp’~ mp

F(H ,B )

' tn

)

82% = . 100

17)

véi F(H,, By) va F(H,,, B,,) 1an luot 14
dién tich duong cong tur tré thuc nghi¢m
va mo phong.

* Sai sb tuong ddi gitta d6 cam ung
tor cuc dai thuc nghi€ém va mo phéng voi
cung mot cuong do tu truong tdc dong
Hmax:

max(Bm) - max(Bmp)

83% = .10

max(Bm)

(18)

Chat lwong ctia mé hinh mé phong
Chemical tng véi céac gia tri cuong do tur
truong tic dong khac nhau duoc thé hién
nhu trén Hinh 10.

40

Bzl
nzl

| 2]

Ldkkad

Cwong do tir treong H (A/m)

(=) wa
(=] =]

Sai s6 (%)

=
(=]

Hinh 10. Biéu dd cac gia tri sai s6 cia mé
hinh mé phéng Chemical trng véi cac gia tri
cua cwong do tir trwwong H

T Hinh 10, ta thdy ¢ cudong do tir
truong H = 10A/m, sai s6 g va g, con
trong dbi cao. Diéu nay ching ta ciing cd
thé nhan thiy tir Hinh 9a. Tuy nhién tir gia
tri H= 20A/m tr& 1én, sai sd €,va €, giam
manh (g,< 12% va g, < 18%), con sai s6 €
luén & muc thip (dudi 5%) trong tat ca
cac dai thu nghiém cua cuong 4o tu
truong H. Nhitng két qua nay cho thiy
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hiéu quéa cua mo6 hinh Chemical mé phong
dic tinh tinh d6i v&i miu vat liéu FeSi
dap g tt trong mot dai twong di rong
cua cuong do tur truong H.

5. KET LUAN

Cac két qua nghién ctu dugc gidi
thiéu trong bai bao gitip ban doc hiéu 1d
hon vé su thay ddi co, Iy cua vat li¢u tir
dué6i nhitng tic dong cla tir truong va tan
sd. Cac két qua thyc nghiém trén mau vat
liéu FeSi da cho thiy rd su thay ddi tinh
chit cua vat liéu tur khi c6 cac tac nhan
bén ngoai tac dong.

Dua vao cac quy luat “phan Gmg” cta
vat lidu tir dudi tac dong cua cac yéu td
bén ngoai, tdc gid da su dung mod hinh
toan hoc Chemical dé mo phong duong
cong tir tré & ché d6 on dinh tinh. Pay 1a
mot khiu rat quan trong trong viéc md
hinh héa cac thiét bi dién, dién tir nham
rGt ngan thoi gian thiét ké mau, giam chi
phi thu nghiém, nang cao kha nang du
bao, canh bao vé d¢ chinh xéc, higu suat
lam viéc cua thiét bi.

Cac két qua moé phong da duge so
sanh v&i cac két qua thu nghiém dugc
thuc hién trén mau vt liéu FeSi. Dya trén
cac ti€u chi so sanh, danh gia dugc dua ra,
mod hinh md phong Chemical phu hop véi
viéc mo phong dac tinh tinh ddi véi vat
li¢u FeSi trong dai tur truong tu (10-150)
A/m. Hi¢u qué cua mo hinh nay s€ duogc
tiép tuc danh gia trén cac mau vat lidu tir
khdc nhu: FeCo, FeNi, Amorphous,
Nanocristallin.

(ISSN: 1859 - 4557)

Mic du, thoi gian tinh toan cua md
hinh cham hon so v&i cac md hinh khac
(do chira 9 tham s&) nhu mé hinh Frélich
(chtta 2 tham sd) hay mé hinh Jiles —
Atherton (chira 5 tham s6) nhung mé hinh
Chemical mé ta duoc diy du qué trinh tir
hoéa cua vat liéu tir va dac biét 1a do chinh
xac mo phdong cao hon hai mo hinh trén.

Mo hinh Chemical c6 thé két hop voi
mot s6 md hinh mod phong ché d6 6n dinh
dong cua vat liéu tor nhu mé hinh Flux
tubes, DSHM hay mé hinh DWM.,... dé
tao ra mot md hinh mo phong tir tré. Mo
hinh tir tré két hop v6i mot sé mo hinh
khac dé nghién ctru cac mdi quan hé qua
lai gitrta co — dién — tir trong cac thiét bi
dién — dién tir khi lam viéc ¢ nhitng ché
dd khac nhau. Bén canh do6, viéc nghién
ctru dé tim ra quy luat thay ddi cua cac
tham sb trong mo hinh Chemical theo céc
diéu kién rang budc nhu tan sd, nhiét
do,... 1a hét stc can thiét vi khi d6 mo
hinh cho phép xac dinh dugc sy thay doi
cdc tinh chit bén trong vat liu o diéu
kién nhét dinh nao d6 ma trén thuc té rat
kho c6 thé thuc hién dugc. Pay 1a van dé
dang con bé ngd va can duoc tiép tuc
phan tich va nghién cuu.
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