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Hysteresis in magnetic materials

enis joop shows the “his

of

e e

f the sample as a function

It is customary to plot the magnetization M o
measure of the externally

of the magnetic field strength H, since H is a
|applied field which drives the magnetization .




Hysteresis in Magnetic
Recording

Because of hysteresis, an input signal at the level indicated by the

dashed line could give 2 magnetization anywhere between G 'and D,
depending upon the immediate previous history of th§ tape (1.;., the Z
signal which preceded it). This clearly unacceptable situation 13 |

Iremedied by the bias signal which cycles the oxide grains around
their hysteresis loops s0 quickly that the magnetization averages to |
zero when no signal is applied. The result of the bias signal is likea |
magnetic eddy which settles down to zero if there is no signal
1 superimposed upon i Tf there is a signal, it offsets the bias signal so
|that it leaves a remnant magnetization proportional to the signal
offset.

Saturation =

; Magnetic
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In this case, Chere is ﬁojee ceerrent

M=0 H=0

KoM
{a) (b) (c)

(a) Magnetization, (b) magnetic intensity, and (c) magnetic induction
fields for a permanently magnetized toroidal sample.

E fb‘eld os conlained inside

B is  continuous
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Z‘ranyérmcr

/2
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/%rm anen " Mgﬂ eé

Lines of (a) magnetization, (b) magnetic induction, and (c) magnetic

intensity for a permanent magnet in the form of a toroid having a small air gap. (d)

Relationship between B, M, and H within the magnet. R



Transformer

Step-up transformer dd -
g -0
Secondary dt
Primary ;
“ 4 dd
o e B . & =N, —E
(input) urns (output) df
&)
Ng
turns 5 N
' A . 8
Laminated g p N p '
iron core = ‘

N, >N step up transformer
N <N step- -down transformer-

P21 26 '



Transmission of Electric Power

High voltage
transmission line

Power
plant

Step-down
I

i mefm“ mer
{substation)

Step-down
transformer

Step-up

ifransformer

12.000V 240,000V

2400V 240V

Power Ioss Can be greatly reduced |f
transmltted at hlgh voltage

ko



Example: Transmission lines

An average of 120 kW of electric power is sent from
a power plant. The transmission lines have a total
resistance of 0.40 Q. Calculate the power loss if the
power is sent at (a) 240 V, and (b) 24,000 V.

5
@ I:P:1'2X102W:500A
o244l 83% lossl!!

P, =I’R=(5004)"(0.40Q2) = 100k

P ]R (SOA) (040@) IOW

POl 8

5
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