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Conveyor station

Solution to exercise 5: Actuating DC motors

· Learning objectives

Upon completing this exercise, you should

· be familiar with the mode of operation of DC motors

· be able to incorporate DC motors into circuit diagrams

· be able to change the direction of motion of a DC motor
· Problem description

Generally speaking, the DC motor is one of the most important drives. It is used in many electronic entertainment devices, household devices, toys and industrial machines. This exercise involves developing an actuator for this motor type. 

· Tasks

1. In the theory section or the FluidSIM® online help, read up about the mode of operation of the DC motor.
•
What do you need to do to change the motor's direction of motion?
•
Can the solenoid's direction of motion also be changed?

2. In the theory section, read up about pushbuttons, switches, N/O contacts, N/C contacts and changeover switches. What are these components used for?

3. In FluidSIM®, create a circuit that can be used to switch the DC motor on and off manually as well as change the direction of motion.

4. In the theory section, read up about relays. Describe their method of operation and fields of application.

5. Extend the circuit from Exercise 3 so that the DC motor is switched on and off and has its polarity reversed indirectly via relays.

6. Extend your program to include the multi-pin plug symbol, set all necessary labels and connect the PC and conveyor station to the EasyPort. Test your program using the station.

· Aids

· Theory book

· FluidSIM® online help

· Conveyor station
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7. In the theory section or the FluidSIM® online help, read up about the mode of operation of the DC motor.

· What do you need to do to change the motor's direction of motion?

To change the direction of motion of a DC motor, the electric current must flow in the other direction through the motor winding. This is done by reversing the polarity.

· Can the solenoid's direction of motion also be changed?

The solenoid cannot change its active direction independently of the current flow since it is just a piece of magnetisable iron on which a coil with current flowing through it exerts a magnetic force.

8. In the theory section, read up about pushbuttons, switches, N/O contacts, N/C contacts and changeover switches. What are these components used for?

	Symbol
	Designation
	Function
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	Pushbutton (N/O contact)
	Closes a circuit for as long as a pushbutton is pressed
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	Detenting switch (N/O contact)
	Closes a circuit when a pushbutton is pressed, opens the circuit when the pushbutton is pressed again

	[image: image3.emf]
	Pushbutton (N/C contact)
	Opens a circuit for as long as a pushbutton is pressed

	[image: image4.emf]
	Detenting switch (N/C contact)
	Opens a circuit when a pushbutton is pressed, closes the circuit when the pushbutton is pressed again
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	Pushbutton (changeover switch)
	Changes contact for as long as a pushbutton is pressed
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	Detenting switch (changeover switch)
	Changes contact when a pushbutton is pressed, changes back when the pushbutton is pressed again
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9. In FluidSIM®, create a circuit that can be used to switch the DC motor on and off manually as well as change the direction of motion.
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10. In the theory section, read up about relays. Describe their method of operation and fields of application.

A relay is an electromagnetically-actuated switch where the control circuit and the controlled circuit are electrically separated from each other. It essentially consists of a coil with an iron core, an armature as a mechanical actuating element, a return spring and switch contacts. When the control circuit is closed, the load circuit is likewise closed. This enables large load currents to be switched with small control currents.

In addition to the standard relay, there are also relays with switch-on or switch-off delay that can be used to program delay times.

Relays are used for many control tasks, in particular for actuating electric motors.
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11. Extend the circuit so that the DC motor is switched on and off and has its polarity reversed indirectly via relays.
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12. Extend your program to include the multi-pin plug symbol, set all necessary labels and connect the PC and conveyor station to the EasyPort. Test your program using the station. 
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