
Difference between Hard and soft 

magnetic materials 

Based on the shape and size of the hysteresis loop, ferromagnetic 

materials are classified as soft magnetic materials with smaller area and 

hard magnetic materials with larger area. The comparison of the 

hysteresis loops for two magnetic materials is shown in the following 

figure.  

 



Properties of soft and hard magnetic materials are compared in the 

following table. 

S.No. Properties 
Soft 

ferromagnetic 
materials 

Hard 
ferromagnetic 

materials 

1 
When external 
field is removed 

Magnetisation 
disappears 

Magnetisation 
persists 

2 Area of the loop Small Large 
3 Retentivity Low High 
4 Coercivity Low High 

5 
Susceptibility 
and magnetic 
permeability 

High Low 

6 Hysteresis loss Less More 

7 Uses 

Solenoid core, 
transformer core 
and 
electromagnets 

Permanent 
magnets 

8 Examples 
Soft iron, 
Mumetal, 
Stalloy etc. 

Steel, Alnico, 
Lodestone etc. 

 


