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Basic Magnetics Relationships
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Electric/Magnetic Duals
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s
Voltage v(¢) is induced in a
loop of wire by change in
the total flux ®(¢) passing
through the interior of the (
loop, according to
dd(1)

v =g Flux ®(f) |

For uniform flux distribution,
D(1) = B()A4, anad nence \

— Sugh Viorn
Viora Btdempn
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Lenz’s Law

1‘&\’( hord tole
The voltage v(¢) induced by the changing flux ®(z) is of the polarity that
tends to drive a current through the loop to counteract the flux change.

Induced current
Example: a shorted loop of wire ; ]

» Changing flux ®(r) induces a
voltage v(r) around the loop

» This voltage, divided by the

impedance of the loop Flux ®(z) IS Ol(l)%rted
conductor, leads to current i(¢)
 This current induces a flux
®’'(r), which tends to oppose
) Induced
changes in ®(1) flux ®'(r)
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Ampere’s Law
? 2“1"\/: %"‘M > %3&&: IQ-NI‘O':CJ > ¢ (%)
¢ S

The net MMF around a closed path is equal to the total current
passing through the interior of the path:

ITI - Jdl — total current Paooins throush interior of Path

closed path
Example: magnetic core. Wire .S
carrying current i(t) passes ®
. l
through core window. > Magnetic path
* lllustrated path follows |+ length ¢
am—

magnetic flux lines
around interior of core
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» For uniform magnetic field
strength D), the integral (MMF)
is H(?)(,. So
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