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Magnetic Circuits

• Ampere’s Law
• Ampere-Turns
• Magnetic-Field Intensity, Flux Density
• Reluctance
• Inductance
• Faraday’s Law
• Magnetizing Flux and the Leakage Flux
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 Ampere’s Law

Magnetic Field
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 Linear approximation
 Bsat ~ 1.6 ‐ 1.8 Tesla
 In saturation
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 Units: 

 In air             ,  

 Ferro‐magnetic materials oB H
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 Reluctance

 Flux Linkage     
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Flux, Flux Linkage, and MMF
 Flux m [Wb]
[assuming uniform flux density]
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Magnetic Structures with Air Gaps
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Inductance
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• For linear magnetic conditions inductance depends only on magnetic circuit

 Energy stored in magnetic circuits

 Energy density
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Faraday’s Law ‐ Induced Voltage
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 Induced voltage
 Current direction is into positive polarity

voltage  to define the flux direction 
 Lenz’s law: Polarity of induced voltage
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 Induced voltage under sinusoidal steady‐state

Given

  ˆ sint t  
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Leakage and Magnetizing Inductances
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Summary

Magnetic Circuits
• Ampere’s Law
• Ampere-Turns
• Magnetic-Field Intensity, Flux Density
• Reluctance
• Inductance
• Faraday’s Law
• Magnetizing Flux and the Leakage Flux
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