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Archetypal B-H Curve

B-H Curve Governing Expressions/Definitions

𝐵 ൌ 𝜇ሺ𝑀ሻ ൈ ሺ𝐻 ൅𝑀ሻ 

𝜇ሺ𝑀ሻ ൌ 𝐾𝑚ሺ𝑀ሻ ൈ 𝜇0 

𝐵 – Magnetic flux density (Wb/m2, T) 

𝐻 – Magnetic field strength (A/m) 

𝑀 – Magnetization of material (A/m) 

𝜇ሺ𝑀ሻ – Magnetic permeability (N/A2) 

𝜇0 – Free space permeability (4𝜋 ൈ 10െ7 𝑁/𝐴2) 

𝐾𝑚ሺ𝑀ሻ – Relative permeability 

 

 

 

 

 

B, H expressions

 
𝜙 ሾ𝑓𝑙𝑢𝑥,𝑊𝑏ሿ ൌ 𝐵𝐴 

𝐼 ൌ ර𝐻𝑑𝑙 → 𝐻 ൌ
𝐼

2𝜋𝑟
 ሾ𝑤𝑖𝑟𝑒,𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑟ሿ 

General expression for H: 

𝐻 ൌ
𝑁𝐼
𝑙
 

N – number of turns 

I – current through wire 

l – effective magnetic path length 

Faraday’s law: 

𝑉 ൌ െ𝑁
𝑑𝜙
𝑑𝑡

 

V – volts 

Core magnetic path lengths

Cylinder – path length is simply cylinder length
Toroid:

𝑙 ൌ
𝜋ሺ𝑂𝐷 െ 𝐼𝐷ሻ

ln ሺ
𝑂𝐷
𝐼𝐷 ሻ

 


