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Stacking magazine station

Solution to exercise 8: Using proximity sensors

· Learning objectives

Upon completing this exercise, you should

· be familiar with the function of magnetic proximity sensors

· be able to realise control circuits using sensors

· be able to create simple sequencers

· Problem description

Sensors are an important part of all automated systems. The stacking magazine station features a magnetic proximity sensor that detects the position of a cylinder piston.

A control system is to be developed for the stacking magazine with the following characteristics:

· The operator places a container in the assembly device and pushes the Start button.

· The double-acting cylinder pushes a lid out of the storage tower (onto the container) and then returns to its normal position.

· The single-acting cylinder presses together the container and lid for exactly 10 s.

· The operator removes the finished workpiece (container plus lid).

· The colour of the container and lid should be immaterial.

· Tasks

1. How can you ensure that the single-acting cylinder only advances when the double-acting cylinder is fully advanced? What component is required?

2. Create a schematic diagram of the setup.

3. Create an electropneumatic circuit in FluidSIM® and test it via simulation. Create an allocation list for the inputs and outputs of the multi-pin plug distributor.

4. Set up the station as per the schematic diagram, install tubing between all pneumatic components and connect the electrical components to the multi-pin plug distributor. Test the function of the control system using the station.

· Aids

· Theory book

· FluidSIM®
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5. How can you ensure that the single-acting cylinder only advances when the double-acting cylinder is fully advanced? What component is required?

There are magnetic proximity sensors for this function. These detect the position of the cylinder piston. The cylinder piston contains a permanent magnet that activates the proximity sensor. The signal can be used to actuate the following steps.

Alternatively, the presence of the lid can be sensed by means of a through-beam sensor (this could be borrowed from the conveyor station).

An inductive sensor is also an option if only metal lids are used.
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Circuit symbol for the magnetic sensor

6. Create a schematic diagram of the setup.
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Note: Your schematic diagram can vary slightly; however, the arrangement of the components must be clear.
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7. Create an electropneumatic circuit in FluidSIM® and test it via simulation. Create an allocation list for the inputs and outputs of the multi-pin plug distributor.

	Slot
	Assignment
	Function

	0
	1S1
	Proximity sensor at cylinder 1

	1
	1M1
	Solenoid coil 1 at valve 1 (advance cylinder 1A)

	3
	1M2
	Solenoid coil 2 at valve 1 (retract cylinder 1A)

	5
	2M1
	Solenoid coil 1 at valve 2 (advance cylinder 2A)
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8. Set up the station as per the schematic diagram, install tubing between all pneumatic components and connect the electrical components to the multi-pin plug distributor. Test the function of the control system using the station.
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