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Rezumat: Exista o formuld aproximativa propusd
pentru a determina inducerea in interspatiu pneumatic
de a nu ramifica circuitul magnetic cu magnetul
constant. Formula poate fi utilizata in cazul in care
atunci cand nu se dispune de curba histeresis a
magnetului constant, ci numai inductia reziduald gi
intensitatea coercitiva magnetica sunt cunoscute.
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Abstract: There is proposed an approximate formula
to determine the induction in pneumatic interspace of
not branching magnetic circuit with constant magnet.
The formula can be used in case when it is not dispose
of the constant magnet histeresis curve, but only the
residual induction and the coercive magnetic intensity
are known.
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Formulation of the problem
Formularea problemei
A classical problem of Theoretical
O problemd clasici a Teoriei €¢lectrical engineering represents the magnetic
ingineriei electrice o reprezintd circuitul circuit shown in Figure 1:
magnetic aratat in Figura 1:
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Fig. 1 Circuit magnetic al unui magnet constant conectat consecutiv si nucleul magentic al
materialului feromagentic usor magentic cu interspatiu pneumatic/ A magnetic circuit of
consecutively connected constant magnet and magnetic core of magnetically soft
ferromagnetic material with a pneumatic interspace
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Circuitul este compus din magneti
constanti NS conectati consecutiv, nucleu
magnetic din material feromagnetic usor
magnetic si interspatiu pneumatic 5. In multe
cazuri poate face urmatoarele conditii
prealabile de simplificare.

2. Sectiunile mageteului constant si
ale nucleului magnetic usor
magnetic sunt identice.

3. Rezistenta magneticd a nucleului
magnetic  nesaturat poate fi
ignorata.

4. Liniile magnetice din interspatiu
raman paralele datoritd lungimii
golului de aer 0 care este mai mic
decat dimensiunile sectiunii.

Constatarea inductiei magnetice in
golul de aer se intampld foarte des grafo-
analitic [1], [2]. In acest scop, este necesar
un ciclu de histerezis al materialului, mai
precis cu bucata din al doilea cadran. In
teorie, aceasti abordare este corecti. In
practicd, rezultatele obtinute contin erori
semnificative (de exemplu 10%) avand in
vedere ca, curba in chestiune pentru magnetul
continuu de obicei nu este cunoscutd cu o
precizie foarte mare.

Probleme de rezolvat.

Problema care se ridica aici poate fi
rezolvatd, chiar dacd aproximativ, prin
metoda analiticd aproximand curba histerezis
in al doilea cadran cu un sfert din
circumferinta cu centrul 0 la inceput, care
trece prin punctul inductiei reziduale cu
coordonatele (0, B, si  punctul
demagnetizarii complete cu coordonatele (-
H,, 0). Pentru ca aceste puncte sa fie egal
distante de centrul 0, este necesar ca scala

inductiei magnetice si scala intensitatii

magentice my sa fie selectate astlfel incat
Sr He

conditia my — my S8 fie realizata.

Permitind aceasta poate fi scrisd relatia
urmatoare de dependenta:

)+ GF-1

The circuit consists of consecutively
connected constant magnet NS, magnetic
core of magnetically soft ferromagnetic
material and pneumatic interspace 6. In many
cases it can make the following simplifying
prerequisites.

- The sections of the constant
magnet and of the magnetically soft magnetic
core are identical.

- The magnetic resistance of the
unsaturated magnetic core can be ignored.

- The magnetic power lines through
the interspace remain parallel because of the
length of the air gap 6 that is much smaller
than the section dimensions.

The finding of the magnetic induction
in the air gap is going on very often grapho-
analytical [1], [2]. For this purpose it is
necessary to have a hysteresis cycle of the
material, and more precise with piece from its
in the second quadrant. In theory this
approach is completely correct. In practice,
the obtained results contain significant error
(for instance 10 %) in view of the fact that the
curve in question for the concrete continuous
magnet usually is not known with great
precision.

Problems to work out.

The problem posed here can be
worked out, even approximately, by
analytical ~method approximating the
hysteresis curve in the second quadrant with a
quarter of circumference with center 0 at the
beginning, that passes through the point of
the residual induction with coordinates (0, B,)
and the point of the complete
demagnetization with coordinates (-H,, 0).
To be these points equally distant from the
center (), it is necessary that the scale of the
magnetic induction mg and the scale of the

magnetic intensity my are selected so that the
. By H

condition =— = == can be
g THy

it can write the following

realized.

Allowing this
dependence:

(1)
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unde @ — fluxul magentic general care trece
prin circuitul magentic;

U, — caderea de tensiune magneticd dintre
capetle interspatiului pneumatic;

S — sectiunea magnetului constant;

/' — lungimea magnetului constant.

Pentru golul de aer poate fi scrisa
dependenta:

@ _ pol

5 g

De aici, dupa cateva transformari, poate fi
obtinut urmatoarea:
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Formula scrisa permite ca inductia cercetata
sa fie determinatd cunoscand numai cele doua
caracteristici  generale al  materialului
magnetic constant ale carui cantitati sunt de
obicei date in prospect.

Cazul in care lungimea golului de aer
0o este comensurabila cu dimensiunile
sectiunii verticale a nucleului magnetic este
de wun interes ridicat. In acest caz,
conductivitatea magnetica G; a golului de aer
nu este invers proportionald cu 9, si depinde
de urmatoarea dependenta: G; = Gs (d). Apoi
fluxul magnetic general este determinat prin
rezolvarea ecuatiei:

{%)% (!—tf: ’=]
®=G,U,

Trebuie remarcat faptul ca aici S este
sectiunea verticald a magnetului constant,
care este diferitd de sectiunea variabila a
fluxului prin interspatiul pneumatice.

2

where @ — general magnetic flux through
the magnetic circuit;
U, — magnetic voltage fall between
the ands of the pneumatic interspace;
S — section of the constant magnet;
I — length of the constant magnet.
For the air gap it can be written the
dependence:

3)

From here, after some transformations, it is
obtained the following:

(4)

The written formula allows that the
researched induction can be determined only
by knowing the two general characteristics of
the constant magnet material which quantities
are usually given in the prospectus.

The case where the air gap length 0 is
commensurable with the dimensions of the
magnetic core vertical section is of vastly
greater practical interest. In this case the
magnetic conductivity G; of the air gap is not
conversely proportional to 6, and depends on
the following dependence: Gs = Gs (J). Then
the general magnetic flux is determined by
the resolve of the equation:

()

It should be noted that here S is the
vertical section of the constant magnet, that is
different from the variable section of the flux
through the pneumatic interspace.
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Exemplu:
Este reprezentat un nucleu magnetic
cu o sectiune patratd si o fata

a. Potrivit [3]  conductivitatea
magneticd Gs a golului de aer este
determinatd de ecuatia:

Mo (: 307 )
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In vederea acestei ecuatii rezolvarea
sistemului ecuatiei permite sa fie determinat
fluxul magnetic prin golul de aer:

By H. S Gy

¢I=

-

JSEBE+ WEI*G3

Spre deosebire de cazul anterior mai
usor, aici este determinat numai fluxul
magnetic general prin golul de aer. Inductia
in golul de aer are valori diferite datorita
largirii liniilor puterii magentice.
Determinarea pentru puncte diferite este un
alt tip de problema a teoriei campului
electromagnetic.

CONCLUZIE

Fluxul descoperit este suficient pentru
a determina puterea electromagnetica F' a
atractiei polare:

fﬂ.G"i

Hd#

F:

B

= B
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Example:

It is represented a magnetic core with square
section and a face a. According [3] the
magnetic conductivity Gy of the air gap is
determined the equation:

(6)

In view of this equation the resolve of
the equation system allow to be determine the
magnetic flux through the air gap:

(7)

In contrast to the previous easier case
here it is determined only the general
magnetic flux through the air gap. The
induction into the air gap has different values
because of the magnetic power lines
enlargement. Its determination for different
points is another kind of the electromagnetic
field theory problem.

CONCLUSION

The discovered flux is sufficient to be
determined the electromagnetic power F of
the polar attraction:

(8)
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