Faraday’s Law of Electromagnetic Induction

1. If the flux linking a loop (or turn) varies as a function of time, a
voltage 1s induced between its terminals.

2. The value of the induced voltage 1s proportional to the rate of
change of flux
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Voltage Induced in a Conductor

U dt

* Conclusion from Faraday’s Law | <>

—  Whenever a moving conductor (part of a p— -*r e —
coil) cuts a magnetic field B, a voltage ¢ is || ~ " B | e T
induced across its terminals, which 1s ff % % x x M l

proportional to its active length / and | @A 3l s IS
relative speed v. _ J
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dt dt dt dt

— The direction of current / to be inducted in _— )
. t irection ¥
the conductor follows the right-hand rule. ' o conducting '.~

H Wirg moves

* We may simply use formula £ =Blv to
first calculate the magnitude of E, B or v
from any two of them and then judge AP
the direction by the right-hand rule. .
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 B=0.6T, /[=2m, v=100m/s.
F = Blv =0.6x2x100=120V

2m =
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Lorentz Force on a Conductor

* Also called electromagnetic force, it 1s the
force a current-carrying conductor 1s subjected
to when 1t 1s placed in a magnetic field.

F=BII (unit: N)

Then, Force Direction]

-

 The direction of the Lorentz force follows
the left-hand rule

If, Magnetic
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Hysteresis Losses

Hysteresis loop
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* The cause of eddy currents by an AC flux ®
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* How to reduce eddy currents

coil carrying an ac current
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Comparison of Electrical and Magnetic Circuits
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Comparison of Electrical and Magnetic Circuits
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