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Magnetic field
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Current induces magnetic field. In spiral coils, the magnetic field
(H) induced by current can be expressed as:

Where all parameters are in S| unit system and N is turn
number, | (A) is current, | (m) is the length of the spiral coils.
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In magnetic core, the field strength H induced by alternate
current can be calculated in term of the effective length le of the
spiral coils:
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The other units of magnetic field is oersted(Oe),the relationship
with the ampere per meter(A/m) can be expressed as:
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Magnetic flux density, magnetic polarizability, magnetization.
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Magnetic flux density, magnetic polarizability, magnetization.
In magnetic material, the magnetic flux density varies as applied
field H. It behaviors as:

Where B is magnetic flux density also called magnetic induction,
J magnetic polarization,M magnetization,and p0 vacuum
permeability with the value of 41x10” H/m. The units of B and J
are Tesla (T) and those of H and M are A/m.

1 Tesla = 10" Gauss
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In magnetic cores, the magnetic flux density can be calculated
using effective area Ae :
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B=1,H+1J, B=g4, (H+M)

0.225V
fNAe

é:

Where V is electric potential in Volt, f frequency in Hz , N turn number, B in mT and Ae in m? .




