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Stacking magazine station

Solution to exercise 7: Controlling using relays

· Learning objectives

Upon completing this exercise, you should

· be familiar with the mode of operation and fields of application of relays

· be able to create simple control systems using relays

· be able to realise logic operations using relays

· be able to realise circuits using time relays

· Problem description

Relays are one of the most important components in modern control systems, even and particularly in the age of microelectronic controllers.

· Tasks

1. Read up about the structure and mode of operation of relays.
What types of relay are you familiar with? 

2. In FluidSIM®, create an actuator for a solenoid coil using a pushbutton and a relay.

3. Two-hand start devices are often used for safety reasons. This means that a machine can only start if two pushbuttons are actuated simultaneously. The purpose of this is to prevent the machine operator from sticking a hand into the machine while it is running. Create a circuit for a two-handed start device of a single-acting cylinder. Test the circuit in the FluidSIM® simulation mode. Could this function also be realised using switches?

4. Many processes are time-controlled. The press-in unit of the stacking magazine station should press together the container and lid for exactly 10 s to allow an adhesive to cure. Develop a control system for this on the basis of the circuit from Exercise 1. Test your circuit via simulation and using the stacking magazine station.

· Aids

· Theory book

· FluidSIM®
· Stacking magazine station
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5. Read up about the structure and mode of operation of relays.
What types of relay are you familiar with?

A relay is an electromagnetically actuated switch where the control circuit and the controlled circuit are electrically isolated 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 via 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.

6. In FluidSIM®, create an actuating circuit for a solenoid coil using a pushbutton and a relay. 
Do this by adding to the circuit diagram shown below.
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The pushbutton closes the circuit to the relay coil of the relay K1, whereupon the switch of the relay (also called K1) closes the circuit to the solenoid coil 1M1.

Name:






Class:


Date:

7. Two-hand start devices are often used for safety reasons. This means that a machine can only start if two pushbuttons are actuated simultaneously. The purpose of this is to prevent the machine operator from sticking a hand into the machine while it is running. Create a circuit for a two-handed start device of a single-acting cylinder. Test the circuit in the FluidSIM® simulation mode. Could this function also be realised using switches?
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This safety function cannot be realised using switches, since a switch stores the signal. After actuating the switch, the operator could remove their hand and place it in the running machine.

Note: Two-hand start devices are significantly more complex in practice because they include further safety functions to ensure that the primary safety function is maintained under all circumstances.
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8. Many processes are time-controlled. The press-in unit of the stacking magazine station should press together the container and lid for exactly 10 s to allow an adhesive to cure. Develop a control system for this on the basis of the circuit from Exercise 1. Test your circuit via simulation and using the stacking magazine station.

Solution: Use a relay with switch-off delay instead of a standard relay.
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