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do
Iron Core e=N dt

Where,
Wire ' e = (Instantaneous) induced voltage in volts
Coll N N = Number of turns in wire coil (straight wire = 1)
0 = Magnetic flux in Webers
t = Time in seconds
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| M, || Nume, | Mutual Inductance
( \ I Cross Sectional
\ J v e Mutual Inductance is the interaction of one coils
A ‘ L, B "3 magnetic field on another coil as it induces a
|~ voltage in the adjacent coil
Spacing. (S)
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| Ntumns | | Ntums | When this emf is induced in the same circuit
- - 7 R in which the current is changing this effect is
O I roifeae(cﬁ\'f " | called Self-induction, (L).

Spacing, (S)

However, when the emf is induced into an adjacent coil situated within the same magnetic
field, the emf is said to be induced magnetically, inductively or by Mutual induction,
symbol (M). Then when two or more coils are magnetically linked together by a common
magnetic flux they are said to have the property of Mutual Inductance.

Mutual Inductance is the basic operating principal of the transformer, motors, generators and any other
electrical component that interacts with another magnetic field. Then we can define mutual induction as the
current flowing in one coil that induces a voltage in an adjacent coil.
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The mutualinductance that exists between the two coils can be greatly increased by
positioning them on acommon soft iron core or by increasing the number of turns of

either coil as would be found in a transformer,

| N-turns | | N-turns |
119 119 “} Cross Sectional
v Area (A)
A ‘ L B ‘C Lz D
[+
Spacing (S)
Mp =My =M

Here the current flowing in coil one, L, sets up amagnetic field around itself with some of
these magnetic field lines passing through coil two, L, giving us mutual inductance, Cail
onehas acurrent of I, and N, turns while, coil two has N, turns, Therefore, the mutual
inductance, M;, of coil two that exists with respect to coil one depends on their position

withrespect to each other and is given as:
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