Electronics for loT

DC Motor

Bernhard E. Boser
University of California, Berkeley
boser@eecs.berkeley.edu

1.1170 T B. E. Boser 10T49: DC Motor


mailto:boser@eecs.berkeley.edu

Many Types of Motors

« DC
— Brushed
— Brushless £8

”\
Steppers ﬁ
www pololu com

Servos

Characteristics
— Voltage, AC, DC
— Torque

— RPM

— Size, power, ...
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DC Motor Applications

* Automotive 1 power S
— EV Drive Train | stabilizer motor [ Zariometic Fatch,
— Turns wheels \ , |
l Door lock motor |

axis drive motor

— Head“ghts | Electric oil pump ————# i ®

— i - 1 Door open/close |
WIndOWS Headlight optical S @ , motor |
- ' Seat cooling fan motor

Electric parking brake motor

« Aerospace
 Power Tools
* Robots

* Printers
 Fans

- AC
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DC Motor Applications
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Torque

Torque T = F (Force) x L (Length)
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Lorentz Force
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Electrical Motor Principle (1)

When electric current
passes through a coil in
a magnetic field, the
magnetic force
produces a torque
which turns the
DC motor

Magnetic force

F=ILB
acts perpendicular
to both wire and
magnetic field

https://www.pc-control.co.uk/dc-motors.htm
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Electrical Motor Principle (2)

When electric current
passes through a coil in

oL a magnetic field, the
( magnetic force
2y produces a torque

W which turns the
DC motor

Torque = force X lever arm
= (ILB)[E} sin® x 2 sides

=|LBW sin 8 =IBA sin®

MNormal
o coil

https://www.pc-control.co.uk/dc-motors.htm
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Electrical Motor Principle (3)

When electric current
passes through a coil in
a magnetic field, the
magnetic force
produces a torque
which turns the
DC motor

The commutator reverses
the current each half
revolution to keep the
torque turning the

1 coil in the same

direction.

Electric
current supplied
externally through

a commutator
H Nave

https://www.pc-control.co.uk/dc-motors.htm
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Stator

Rotor

Air gap

1{170 T B. E. Boser

Motor Nomenclature

Field

Armature

T l Ref: Motors for Makers,

Current Matthew Scarpino
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Winding
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loT
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Brush

Commutator

Windings

Comutator
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loT

Deep groove
ball bearing

Seal

Output
shaft

B. E. Boser

Wiring box

Ventillation
slots

DC Motor
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Brushes

Mount feet
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Torque t vs Rotation Speed ®

A
Stall torque

Torque
(0z-in)

No-load speed

kS
Rotational speed (RPM)

|
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Power vs ®
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Speed Control

Motor RPM versus Voltage (no load)
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Gear Motors
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