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.i. Ki6m tra kich thu6c hinh hoc, vi dU bA day
crla cdc t5m kim loai hay c6ch di6n;

* Phat hi6n vd dinh vi cac vAt the kim loai.

rflroA HoG uA G0ilG ilGfli il6

day ph6t, cong nhu trong cuon d6y thu vd trong
m5u thO. Tir tru-dng ndy chiu 6nh hudng bdi dien
dan o, dQ tu thAm p va kich thrloc hinh hoc cia
m6u th&. Anh hudng cria hing s6 Oi6n m6i d6n dr,r
phdn b6 di6n trudng c0ng nhu tin hiCu thu trong
phuong phep nay duEc b6 qua khi gi6 tr! cria mQt
clQ ddng rliQn d5n J l6n hon gie tri mat de ddrls
ttiQn dich ADIA tong phuong trinh (1). O tAn #
f<200 MHz, v6i hing s6 alien moi e<10'10 F/m va
dien d5n o>0,01 MSim cho ph6p b6 qua. B0i v6y
oe<<o, vdi tAn s5 g6c trr=2zrf.

N6u c6 mOt thi6t bi thu nhLr mot cu6n d6y cdm
t?ng ching han, thi s6 xu5t nien m6t tu tuOng cdrn
t?ng vdi diQn ap U(t) tren cuQn ddy nay (H.1.a).
Trong phuong ph6p kiem tra bdng ddng di6n xo5y,
di$n 6p clat tai cuQn ddy vdi ddng di6n kich thich
i(t) cung duoc s0 dung lam dai luqng alo (H.1.b).
Ngoai ra, ta c0ng c6 th6 srl dqrng m6t cdm bi6n ttr
trudng ld phAn trl thu dO chuy6n tl6i cuong dO tCp

trudng H(t) thdnh diQn ap U(t) (H.1 .c).

. Khi kich thich cuQn day beng ddng dieu hda c6
tAn s6 o=2nf c6 bi6n alO [2]:

[=lgteo y6 U=ggleu
Hay viet dudi dang tOc thdi [2]:
i(t)=lcos(ot+rps) va Uws(t)=Ucos(ot+Au)
O day c6c quan hQ vC ddng di6n va diCn ep

phoc c6 gi6 ai [2]:
i(t)=lcos(ot+qo)=Re{l.d(d.40)}=Re{i.d'}
Uws(t)= Re{U.do'}
Tuong tq d6i voi diCn tra thuln R=U/t td ti s6

gjoa ilien 6p U vd ddng dien I, tliQn trd ph0c hay
t6ng trd Z c0a cam bi6n ddng tliQn xo6y ttuqc tinh
nhu sau [2]:

Z=Uli+(UA)d(c,*o)=Re{4+j.! m{Z}
Cd phln thtrc c0ng nhu phan do (hay bi6n dQ vd

g6c pha) cia t6ng trd ph0c cria cdm bi6n ddng ttiQn
xo6y (WS) ld quan trgng trong viCc denh gia ph6p do
dUng ddng cliQn xo6y.. Do d5, nhd b0 tli6u bi6n tt6ng
bQ- pha trong c6c thi6t bi clo ddng diQn xo6y, ta c6
th6 thu duqc tliQn dp Uy15(t) tir ph6n tl} thu va duEc
m6 ti b6ng dd thi ken m{t phEng ph0c.

Tiry thuQc vdo nhigm vU ki6m tra, c6c tin hi€u crla
cdm bi6n se duEc chia thanh tin hieu do hav la
nhi6u. Cdm Oi6n OOng dign xo6y bao g'6m mQt pirAn
tft phet (cuon day phat) kCt hqp.voi mQt ph6n t0 thu
(vi dq cu6n dAy thu hay cam bi6n tir trudng). Trong
thgc t6, c6 th6 tlua vio nhieu phan trl ph6t hoic thu
(cdm bi6n vi sai, cdm bi6n vi sai nhi6u c6p) c6 th6
ch0a th6m l6i ferit c0ng nhu c6 man ch6rig nhi6i..l.

3. DQ xuyan sau cia ddng tliQn xoey [3], [61

. Han ch6 chrj y6u cria phuong ph6p ki6m tra
beng ddng diQn xo6y ld gdy ra hiQu mit ngoei (hiQu
Ong Skin). d m5u th& d5n di€n, tIQ xuy6n siu ctia

L6i bA mit

H.2. DQ xuyOn sdu ti6u chuAn c a ddng xopy vao
c6c vil fiAu khdc nhau [4]

MQt ddng diQn xoay chi6u cuong dO I voi tAn s6
g6c @=Ztf ch?y trong cuon day phat, n6 sC tao ra
mQt trudng dien ti? xoay chieu xung quanh cuQn
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H.4 chi ra kich thudc hinh hgc cia vat thr? lam
bing th6p X6CrNiTi 1810 trong thl nghiem ti6n
hdrnh k6o. Tai vi ki dit cim bi6n ngudi ta dat
khodng c6ch do bing 'tomm cl6i v6i duong kinh
vQt thrl vio khoing 7 mm, nghla ld cAn ctua gAn
cdm bi6n d6n vat thr?, srl dr.rng phqm vi hgp tr6n
m{t v{t thr}. Vi nhong kh6 khin tren, ngudi ta
kh6ng srl dung duqc caih bi6n SQUID m{c di n6
c6 d0 nhay cao hon cam bi6n GMR.
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H.4. Kch thu& hinh hoc cila chiti6t ki€m tn mdi [4]

H5. So d k6t hop do d6ng thoi ddng xody vd ttr
th6ng tdn ding cdm bi6n GMR t4l

So dd aio bing cdm bi€n GMR [2] ttuEc md ti
trong H.5. Cu6n day. l6i ferrit dang ch0 U, khodng
cech gi0a cdc cr,rc bing 5 mm d6 tao ra ddng xoey
kich thich. Cim bi6n GMR crla HEng NVE AA002-02
(My) duqc dat gi0a hai cHc crla cuon day va c6
huong sao cho do duqc su thay d6i cia thenh phAn
ti, trudng ti6p tuy6n. Cim bi6n GMR ket hqp dugc
van henh trong thi6t bi do ddng dien xoAy. N6 Cto

tlugc ddng thdi ca tin hiQu c0a ddng di6n xo6y vi tir
th6ng tin. Trong trudng hqp kich thich ddng xoay,
cdm bi6n cung c6p gi6 tri phln thgc vd phin do cia
ali6n 6p thu ld. ph6.n ung cia dign trudng xoay chi6u
hinh sin v6i tAn s6 1 kHz, nhd tl6 ta c6 th6 d6nh gi6
duEc sr,r thay d6i dien d5n c0ng nhu tt th6m cta
m5u thrl. Trong trudng hEp do tr:r th6ng tin, cdm
bi6n c5p mQt tin hiQu mQt chi6u tuong Ong vdi sy
thay ct6itr:/ tinh c0a miu tho trong trang th6i m6i.

b. Thi6t k6 so d6 m4ch do
H.6 mO te so cl6 mqch ti6n khu6ch ilqi GMR dC

do ddng thdi tin hiQu mQt chieu vd xoay chi6u cria
c6m bi6n GMR.

aiD.l/
.,4
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H-6. So d6 mqch tidn khu6ch dai dd do d6ng thdi
tin hiQu DC vd AC cia cAm bi6n GMR [5]

K6t qud nghidn c&u do kh6ng ph6 hriy vdi cdm
bi6n GMR dugc cdng b6 vio ndm 2O0O cia tec gia
Lang (2000) va Dobmann (2002). So s6nh vdi
phuong phAp do ddng diQn xo6y aron gidn (chi nhfn
bi6t tin hieu xoay chiau), thi cach thu nhdn cl6ng thdi
cd tin hiQu DC va tin hi6u AC crla cim bi6n GMR cap
nhiau thong tin hon vA tr:p tinh crla v6t thrir. Tuy nhi6n,
d6 thu nhQn tlugc cac tin hiCu DC c0a cdm bi6n GMR
ph6i co biQn phep dic biCJ de giim d0 nhay vdi nhiQt
tlQ c0ng nhu tir tr6 crla cim bi6n GMR.

5. Kiit kuan

Bdi b-6o cld trinh bdy co sd ly thuy6t crla phuong
ph6p ki6m tra kh6ng ph6 hrly bing ddng dien xoay,
cl6ng thdi gi6i thiQu nguy6n lf lam viQc cia cim
bi6n GMR. Viec thay th6 cuQn ddy thu bdns cdm
bi6n GMR c6 nhi6u uu cti6m do c6m bi6n ndy c6
aro nhay ldn, kich thu6c nh6 va gi6 thdnh 16. So tl6
mach tien khu6ch dqi da aluqc thiet k6 va c6 the
thuc hi€n m.Qt circh O6 Oang, ri6ng cdm bi6n GMR
tru6c met can nhQp ngoai.tr
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4. K6t luan
So s6nh ket que ph6t hiQn kho6ng vft bing

chuong trinh RS-MINERALS vd cdc phAn mBm xr]
ly anh thuong mai th6ng dung hi6n nay (ERDAS
lmagine 2014, ENVI 5.1) cho th5y, k6t que nhan
duqc lir nhu nhau. Tuy nhien, do duqc thiet kC

thirnh cdc module chqpn biet, chuong trinh RS-
MINERALS cho ph6p tinh toan mQt c6ch don gidn
vdi thdi gian duEc nit ngSn dang kC. Nhu vay,
chuong trinh RS-MINERALS c6 thC t uEc sr} dqng
higu qud trong x& lf dnh vQ tinh Landsat nhem phat
hien vi tri phan b6 khoang vat s6t, de vd sit phqc
vu c6ng tac di6u.tra, them dd cOng nhu thdnh lQp,

hi€n chinh bdn d6 kho6ng sdn.tr
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Nondestructive technrques are used
widely in the industry in order to control the
quality of materials and samples. Eddy
current testing is one of the most extensively
used for the non-destructive techniques. The
paper presents an overview of eddy current
testing, the Giant [\ilagneto Resistance
sensors and their applicable using for
nondestructive evaluation.
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