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 Law of motors
• A current of i amp in a conductor of l m,

arranged at right angles

in a magnetic field of B teslas.

• There is a force F on the conductor 

at right angles to the plane of i and B, 

with magnitude

 Model (Motion of loudspeaker cone)

The loudspeaker configuration

The electromagnet and voice coil

the  motion of the  loudspeaker  cone

the  friction coefficient 



CS-26-ElectroMech- 3

Feng-Li Lian ©  2020Example 2.13 Loudspeaker with circuit

 Law of generators

• A conductor of length l m is moving

in a magnetic field of B teslas

at a velocity of v m/sec

at mutually right angles

• an electric voltage is established 

across the conductor with magnitude

 Model (Motion of electric circuit)

The loudspeaker configuration

The electric circuit of the loudspeaker

the inductance

the effective circuit resistance
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 The direct current (DC) motor

 Model (Equations of Motion)

 Motor equations

• Motor equations give the torque T

on the rotor in terms of the armature

current

• Express the back emf voltage

in terms of the shaft's rotational

velocity

The electric circuit of the armature

the torque constant

the electric constant
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 Model (DC motors)

Example 2.14 Motors

Free-body diagram of the rotor

the inertia of rotor

the viscous friction coefficient

 Model (Electric circuit)

The electric circuit of the armature

 Transfer function (Electric circuit)
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 Model (DC motors)
• Sometimes, the effect of inductance is negligible

• In this case, we have:  

Example 2.14 Motors

 Transfer function (Electric circuit)

 Transfer function (input        to output                )



CS-26-ElectroMech- 7

Feng-Li Lian ©  2020Example:   Gears

 Forces of gears

 Model (Equations of Motion)
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 Model (Equations of Motion)

•

 Transfer function (Electric circuit)

Example:   Gears


