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Hysteresis Loop

Material magnetized
to saturation by

Magnetization

When driving magnetic field drops
lo zero, the ferromagnetic material
retains a considerable degree of
magnetization. This is useful as a
magnetic memory device.
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The driving magnetic field must be
reversed and increased to a large
value to drive the magnetization to
zero again.

/]

S| =t
SR
aviiabAes

Toward saturation in
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The material follows a non-linear
magnetization curve when
magnetized from a zero field value.

The hysteresis loop shows the "history
dependent” nature of magnetization of a
ferromagnetic material. Once the
material has been driven to saturation,
the magnetizing field can then be
dropped to zero and the material will
retain most of its magnetization (it
remembers its history).
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Liet us consider 1 metre axial length and also 1 metre width of sheet. Take an elemental path Rm.s. value of eddy e.m.f. in the elemental path,

of thickness dz at a distance x from the axis, Flux enclosed by 1 metre length of this path, £ T
, rms. = Jg M .1 An?
¢ = B (flux density) x 2x x 1 (area) = 2B { T gy
) - %0 Bon [ E,, =2wB,,_ie, when cos at =11 P )
= 2B sinat - & i Total eddy current loss n a plate 1 metre wide, 1 metre Jong and ¢ metre thick is
. . = VZxo B, =v3 xx2nf By = 292 znf By i .
Instantaneous value of eddy e.m . induced in the elemental path, £ p is the resistivity of o] Thareck of eath elemental path, _ ‘["h’ﬂfw e PR, e
d_d . 2xp _2p Tw P Bp

e = = =-=(2x By, sinof) R = Thdz~dx . p
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system
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Core 4, =1400) 4 um rectangular core shown in fig. 25 has a mean length of magnetic path of 120 cm,
—
= cross-section of (3 cm x 3 cm), relative permeability of 1400 and an air gap of 4 mm
Argap —»| |e!
“—"“<.._> B - cut in the core. The three coils carried by the core have number of turns N, = 350, N, =
G—F Ny =350 N, = 500 -—;
i A1a I 500 and Ny = 500, and the respective currents are 1.5 A, 3.5 Aand 2.5 A. The
[uk directions of the currents are as shown. Find the flux in the air gap.
Fig. 25 : ) u'-"‘)A:
E """" L S g T c """" LIRSy ! Example 76. A cast steel magnetic structure made for a bar of section 2 cm x 2 cm is
1 D !
. T ! shown in Fig. 29. Determine the current that the 600 turn magnetising coil on the feft
;Z T° E lm ozl limb should carry so that a flux of 2 mWh is produced in the right limb. Take u, = 600
TP i
g J. ! and neglect leakage.
Fig. 26
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