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Calculating of the permeability



4/22/2013 2

Calculating of the magnetic induction B
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Hysteresis Loops. Remagnetization loses

𝑾 = 𝑽 𝑯𝒅𝑩 𝑾𝒍𝒐𝒐𝒑 = 𝑽 𝑯𝒅𝑩=V*Loop_areaEnergy of the magnetic field

By cycling around the loop
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V here is a volume of the magnetic material
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Step 1. Calculating the 
energy W1 required to go 
from H=0 to saturation 
H=Hmax (for simplicity V=1)

W1



Hysteresis Loops. Remagnetization loses

𝑾 = 𝑽 𝑯𝒅𝑩 𝑾𝒍𝒐𝒐𝒑 = 𝑽 𝑯𝒅𝑩=V*Loop_areaEnergy of the magnetic field

By cycling around the loop
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V here is a volume of the magnetic material

Step 2. Calculating the 
energy W2 required to go 
from saturation H=Hmax to 
H=0  
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W1-W2



Hysteresis Loops. Remagnetization loses

𝑾 = 𝑽 𝑯𝒅𝑩 𝑾𝒍𝒐𝒐𝒑 = 𝑽 𝑯𝒅𝑩=V*Loop_areaEnergy of the magnetic field

By cycling around the loop
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V here is a volume of the magnetic material

Step 3. W1-W2 gives the energy required for half loop tracing per 

unit volume of magnetic material. Finally energy losses for one 

cycle of the B-H hysteresis can be calculated as:

W=V*2*(W1-W2)

Of course these losses are frequency dependent because r(H)

depends on measuring frequency but this dependence is very

weak in frequency range used in our experiment (f<100kHz).


