Hysteresis in magnetic materials
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Material magnetized
to saturation by
alignment of domains.

—h

Magnetization
of material M

When driving magnetic: fiald drops .;FI Tl
to zero, the ferromagnetic material AL E v
retains a considerable degree of
magnetization. This i useful as a
magnetic memory device.

The material follows a non-linear
magnetization curve when
magnetized from a zero field value,

.--‘,I . S o e el

e =

—= Appliad magnatic
- 71 H field intensity

The driving magnetic figld must be

reversed and increasad to a large

value to drive the magnetization o The hysteresis loop shows the "history

Zaro again. dependent” nature of magnetization of a

ferromagnetic material. Once the

material has been driven to saturation,

. the magnetizing field can then be

Toward saturation in dropped to zero and the material will

the opposite direction retain most of its magnetization (it
remambers its history).
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B2
mLAf H dB

B1
B2

e (Vcore) T dB
B1

Weycte = Veore $H dB = Veore X area of the B — H loop
i Vcore X Wh
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where W, = ¢ H dB

IS the energy density in the core ( = area of the
B—H loop).

The power loss in the core due fo the hysteresis
effect Is

Pp = Viore th

Where [ is the frequency of variation of the current I.
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area of B—H loop =K B},
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