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B(T) 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.25 1.3 1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7 

H(At/m) 52 58 65 76 90 110 132 380 600 900 1200 2000 3000 4500 6000 104 1.4.104 

Exercise 01: 

Consider the following magnetic circuit of fig.1: the relative  

permeability of the material is  𝝁𝒓  = 3000, with 100 turns. 

1. Give the equivalent circuit of this magnetic circuit and 

calculate: 

    l: Length of flux path, A: Cross-sectional area. 

    𝓡 : Magnetic reluctance. 

2. What current I must be through the coil to have a flux 

𝝓 =  𝟏, 𝟑  𝒎𝒘𝒃  in the core. 

3. Deduce its magnetic flux density 𝑩 

 

Exercise 02: 

Consider the magnetic circuit of fig.2: The permeability of the ma-

terial is 𝝁𝒓  = 2500, and the air gap is 0.5 cm. 

1. Give the equivalent circuit of this circuit. 

2. Calculate: 𝓡𝒊 the iron reluctance, 𝓡𝒈 the air gap reluctance 

and 𝓡𝒆𝒒 the equivalent reluctance. 

3. For 𝑰 = 𝟐𝑨, calculate the magnetic flux created in this circuit 

and deduce its corresponding magnetic density 𝑩. 

 

 

 

 

 

 

 

 

 

Exercise 03: 

Consider the ferromagnetic circuit shown in fig-3. What current must be sent into the coil to have:  𝝓 = 𝟔. 𝟓  𝒎𝒘𝒃? 

✓ When the relative permeability of the material is assumed to be constant 𝜇𝑟 = 5000. 

✓ When the magnetization curve of the material is as follows: 
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Exercise 05 
 

The magnetic circuit shown in fig-5 is made of a material whose relative permeability varies according to the 

induction according to the following table: 

 

B(T) 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 

0

r





=  

1700 2000 2300 2500 2550 2400 2300 2100 2000 1500 1000 

 

Calculate the current that must be sent into the 2000-turn coil to have a magnetic flux density 1T in branch AB. 

 

 

 

 

 

 

 

 

 

 

 
Exercise 06 

 

A magnetic circuit with a single air gap is shown in Fig. 6. The core dimensions are: 

 Cross-sectional area 𝐴 = 1.8 x 10−3 𝑚2, Mean core length 𝑙𝑐 = 0.6 𝑚 

 Gap length 𝑔 = 2.3 x 10−3 𝑚 , N = 83 turns 

 

 

Exercise 04: 

A magnetic core fig-4, whose magnetization curve is that of  

exercise 03, carries three coils, in accordance with the fig.4. 

𝑛1 = 2000  ;  𝑖1 = 0.5 𝐴  

𝑛2 = 400  ;    𝑖2 = 1 𝐴   

𝑛3 = 1000  ;  𝑖3 = ?  𝐴  

What current should be sent into the 3rd coil to have a flux 

𝝓 = 𝟏. 𝟓  𝒎𝒘𝒃 in the core? 
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Assume that the core is of infinite permeability (  -> ) and 

neglect the effects of fringing fields at the air gap and 

leakage flux. Calculate : 

(a) The reluctance of the core Re and that of the gap Rg.  

For a current of i = 1.5 A, calculate 

 (b) The total flux ϕ. 

 (c) The flux linkages λ of the coil, and (d) the coil 

inductance L. 

 


