Ferromagnetism
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The Rowland Ring ...
. for measuring B versus H

B=p,(H+M)
M = M(H) or
Ip B = B(H)
IS
primary h
secondary

windings
b windings

1

galvanometer

7.5/=2
Z p}fffﬂﬁ‘}’?f Ca}rk&./' Cﬂ’m’éf a #i.:c/l/e 7{‘2'/%}
7, A Cupr@ i Az

th &(/ﬁ boe- —F afqn;,( F
Oé_ﬂem AR anld AR

$ .4
H.4é = _Z;Q& emf i Trace owt B Versus H
= At

H 0¥ = /\/pr Y B r i
Mty | || R S /
Zrr R DGk .,'/

AH = M& ) Ns A i H

2mp

Lecture 9.5




Magnetization Curve of a Ferromagnet
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B, = saturation field (all domains aligned)
B, = remanent field (permanent magnet)
H. = coercive force (static field required to
demagnetize the sample)

Hysteresis Loop

The energy per unit volume supplied for a
cycle abcdefa is equal to the area enclosed
in the (H,B) plane; this is heating the
magnet.

Applications
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Permeability B=p H
For a ferromagnet, B = un(H) H
Relative permeability «,
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(a) Supermalloy; (b) Mumetal; (c) Iron
Ni(79%)Mo(5%)Fe(16%) Ni(77)Fe(15)Cu(4)Mo(4)  Fe
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Example

Consider a cylindrical solenoid with a thin
core of mumetal on the axis of the
cylinder. Determine H, B and M.
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Example Consider the iron electromagnet
in the figure. Calculate the current I such
that B = 1 tesla in the gap; w = 1 cm.
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N - turns of wire

Quiz

Calculate the current I for which magnetic
field in the gap would be 0.2 T.

Dashed lines xXm values
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