
CSE444: Introduction to Robotics 

Working with Actuators

Fall-2020



What is actuator?

 Definition:

• An actuator is a component of a machine that is responsible for moving

and controlling a mechanism or system.

• It takes energy, usually transported by air, electric current, or liquid, and

converts that into some kind of motion.

• or A device used to transfer motion from one object to another is called an

actuator. It activates a movement or a process.

• An actuator is also called transducer because it converts one form of

energy into another form according to transduction principle.
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Robot Joints: Robots joints can be either rotary (revolute) or prismatic

(telescoping).
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Types of actuators
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Electrical actuator types

Machine which converts electrical energy into mechanical 

energy

 DC-motors.

 Stepper motors.

 Brushless DC motors.

 Synchronous motors.

 Asynchronous motors.
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Not discussed

Types of actuators
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DC Motor
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DC Motor
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 Application of Electric Motors

 Usually have small rating, ranging up to a few horsepower.

 They are used in small appliances, battery operated vehicles, for 

medical purposes and in other medical equipment like x-ray machines.

 Electric motors are also used  in toys, and in automobiles as auxiliary 

motors.

--For  the purposes of seat adjustment, power windows, sunroof, mirror adjustment, 

engine cooling fans and the like.
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Stepper Motor

 When incremental rotary motion is required in a robot, it is 

possible to use stepper motors.

 A stepper motor possesses the ability to move a specified 

number of revolutions or fraction of a revolution  in order to 

achieve a fixed  and consistent angular movement.

 This is achieved by increasing  the numbers of poles on both 

rotor and stator.
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Stepper Motor
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How does a stepper motor work?

The top electromagnet (1) is charged, attracting the topmost four teeth of

sprocket.
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How does a stepper motor work?(cont.)

The top electromagnet (1) is turned off, and the right electromagnet (2) is

charged, pulling the nearest four teeth to the right. This results in a rotation

of 3.6°.
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How does a stepper motor work?(cont.)

The bottom electromagnet (3) is charged, another 3.6° rotation occurs.
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How does a stepper motor work?(cont.)

The left electromagnet (4) is enabled, rotating again by 3.6°. When the top

electromagnet (1) is again charged, the teeth in the sprocket will have

rotated by one tooth position; since there are 25 teeth, it will take 100 steps

to make a full rotation.
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