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The Hibrid Method Determinative Magnetic Fields of DY
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Introduction

Searching optimal distribution of the magnetic fields
(MF) of deflection yoke (DY) is one of the most important
element to achieve fine electronic-optical parameters of
any CRT devices. Sometimes these magnetic fields have
found empirically [1-6].The authors of the papers [1] have
recommended to measure tangential component of MF on
some surface points inside area of DY.Others [2-6] have
suggested to measure all three coponents in 3 -D netting
points and after that use interpolation technic to search
MF in other points.

In the present paper a calculation method of the
magnetic fields in the 3-D space is described when
measurement of MF are fulfiled only in the 2-D netting
points of the surface covering this space.

Distribution of magnetic fields DY

Let the surface inside area of DY be as shown in

Fig.1.
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Fig.1. Basic datas of the surface S

Here we have two plane sections S;,S; of the surface
disposed at z=0 and z=P, and cone section S;. Tangential

components of MF  H _ are measuring in the circle R

points disposed on this surface.In horizontal deflection
case measured MF values can be spread in such Furje
series:
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H, = 3B, cos(mp). (1)
m
After calculating magnetic potential
B
v=R() [H.ds, @
0
we get harmonics y,,, of MF
Ym =R(z)/m * By, . 3)

In other hand according well known magnetic field theory
magnetic potential can be represented by simple sheet
potential with charge density G :

w=025/r ffo/ff-7lds . )
N

This equation after some transformes by representing
integrand function ¢ in form simillary as (1)

c =Zo-m cos(mpf3), (5)
and second integrand function in Lagrange form [7]
/Yr —r Y= Z&m cos(m(f - pB,)), 6)
O =R EMOD Y 3*3*5 * % [2%(m+2n)-1]}/
{(m—in)!n!4(m+2“) g, (7)

where §=1+{(R—Rt)2+(z-zt)2}/(2RRt), is dividing into some
separate one dimension line integral eguations:

§o,R%0,d1=2" Ry, (8)

After solution them (8), make using (4) we get components
of MF:

Hy =H, sinfi+H g cos j,
H,=H, cos f—H g sin f3,
H,=H_,

®

where
H=025%2"% " (H, + H,, + H,3)sin(mp), (10)

m



Hy=-0.25%2"" 3" (H 3, + H p, + H g3 ) cos(mp), (11)

H=05%2" 3" (H, +H., + H_3)sin(mp), (12)
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Hy= [0, RO R0, 40,0k, (19)
0

P
H=[0o,R7%0,, (1+R) oz iz, 15)
0
O = R™ 0D N {1235 5% *[2% (mi+2n)-1]}/

{(mi+n)!nl4™n g2y (16)

where mi=: i=0,1,2; m0=m, ml=m-1, m2=m+l, and
analogic to (13-15) expressions for surface sections S; and
S,.

Experiment

The experimental verifying of this create method was
carried out using the type of masproduction DY unit
VV2920. This type of DY is very good for this purpose
because is highly complicated. It use to work with 29” A68
QCP891X CRT. The DY have additionally magnets and
sixpole magnetic circuit for compensate picture distortions
of CRT. According method conus basic datas were taken
R, =10mm, R=120mm.The compare experimental and
calculation results of MF were done on the two cylindrical
surfaces which radius were 10mm and 35mm.We have
been found very good matcing between results.
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Fig. 2. MF in the middle area of DY; R=35mm

Fig.2 ... Fig.5 presents typical datas of tangential
components MF obtained on these cylindrical surfaces.
Having calculated and additional having measured of datas
were done on the two crossections of axial axis z disposed
over Smm each of other in the netting points with step 10°.
So points 1...36 presents the first crossection and last
points - the second crossection.

Conclusions

The performed invesigations show that according
new method it is possible to get precision MF distribution
in all 3-D space of DY used only measured datas on the
surface covering this space.
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Fig. 3. MF in the end area of DY; R=35mm
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Fig. 4. MF in the middle area of DY; R=10mm
1
£ 0.5 D <
(3]
2 0 T T T T I T T T T T T I T T T T T T T I T I AT T T I T T T T I T IR TTT 77T
T 2288285 3«
-0.5
— - —experimental theoretical

Fig. 5. MF in the end area of DY; R=10mm
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Gerai zinomo ir placiai literatiiroje apraSomo metodo, igalinancio i$ trimacio tinklelio taSkuose, i$matuoty magnetinio lauko (ML)
ver¢iy atkurti jo struktiira tarpiniuose taskuose, trikumas bity pernelyg didelis matavimo darby imlumas siekiant apibrézti ML
didesniuose tiiriuose, pavyzdziui, kreipiamyjy sistemy (KS). Remiantis naujuoju metodu ML struktiira trimatéje erdvéje surandama
teoriskai, pasinaudojant tik magnetinio lauko, iSmatuoto ta erdve gaubiancio pavirSiaus tinklelio taskuose, tangentinémis dedamosiomis.
Pateikiami palyginamieji kreipiamosios sistemos VV2920 matavimo ir skai¢iavimo rezultatai. Il. 5, bibl. 7 (angly kalba, santraukos
lietuviy, angly ir rusy k.).

R. Matuliauskas. The Hibrid Method Determinative Magnetic Fields of DY // Electronics and Electrical Engineering.-
Kaunas:Technologija, 2004. - No.5(54). - P. 15-17.

It is very widely known method to search magnetic field (MF) values in the area between 3-D netting points where was having
measured MF. According new method MF distribution in this space is found theoretically used only measurements of MF values were
fulfilled only in the 2-D netting points of the surface covering the 3-D space. There are have presented comparison results of the
calculation and empirically datas of deflection yoke VV2920. I1l. 5, bibl 7 (in English; summaries in Lithuanian, English and Russian).

P. Maryasyckac. KomOMHHpOBaHHBINH MeTO[ omnpeejeHuss MArHUTHBIX moJeii OC // DileKTpOHHKA M 3J1eKTPOTEXHUKA. -
Kaynac: Texnonorus,2004. — Ne 5(54). — C. 15-17.

M3BecTHBIN anpOKCUMAIIMOHHBIA METOA ONpeAeiIeH!st MarHUTHBIX nojei (MII) OTKIOHSIOMmUX CUCTEM B MMPOMEXKYTOUYHBIX TOUKAX,
[0 JTaHHBIM HU3MEpPEHHH, NPOU3BENEHHBIX Ha ceTke 3-/| mpoctpancTBa. CornlacHO mpencTaBiIeHHOMY MeTony pacnpexaeneHue MII Bo
BHyTpeHHeM mnpocTpancTtBe OC ompexpensercss TeopeTmdeckd. Kak mokazaHO B paboTe, HPH 3TOM AOCTaTOYHA HHQPOPMAIUS O
MarHUTHOM II0JI€ TOJIBKO B TOYKAX IMOBEPXHOCTH, OTHOAIOIIEH 3TO mpocTpaHCcTBO. M. 5, 6ubn. 7 (Ha aHrimiickoM s3bIke; pedepaTsl Ha
JIATOBCKOM, aHTTIHHACKOM U PYCCKOM f3.).
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