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Magnetic behavior of ferromagnetic 
material – Saturation Curve/Magnetization 
Curve
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Magnetic curve for a typical steel
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A plot of relative permeability mr
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Magnetization Curve
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Energy loss in ferromagnetic core –
hysteresis loss
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Hysteresis loop – residual flux



Electric Machinery

The effect of magnetomotive force on 
the hysteresis loop



Magnetization curve
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Hysteresis loss
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Hysteresis loss



Electric Machinery

Faraday’s law – induce voltage from a 
time-varying magnetic field

1. Induced voltage magnitude and polarity
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The induced voltage polarity – Lenz’s 
law
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Flux and Flux Linkage
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Relationship between electric-
magnetic variables

• Magnetic field: Ampere’s law

• Magnetic flux: magnetic material, hysteresis characteristics

• Transformer: Faraday’s law, Len’s law
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Produce an induced force on a wire

Fleming 
LHR
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Induced voltage on a conductor

Fleming 
RHR
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The linear DC machine – a simple 
example







Electric 
Machinery

Starting a linear DC machine
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Starting a linear DC machine

1. Current

2. Induced force

3. Induced voltage
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Starting a linear DC machine
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Summarize of a dc machine starting
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DC linear machine operates at no-load 
condition
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Linear dc motor

• While the load is applied

• The conversion power between mechanical and electrical
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Summarize of a dc motor operation
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Linear dc generator

• While the external force is applied on the moving direction
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Summarize of a dc generator 
operation
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Starting problem of dc linear machine
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