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Handling station

Solution to exercise 5: Controlling a double-acting cylinder

· Learning objective

Upon completing this exercise, you should

· be able to select the components of an electropneumatic circuit

· be able to design electropneumatic circuits

· be able to actuate a double-acting cylinder using FluidSIM®
· Problem description

Workpieces are to be lifted using a pneumatic cylinder. A control system is to be designed for this purpose.

A vertically arranged double-acting cylinder equipped with one-way flow control valves is provided for lifting. This cylinder is to be supplied with air by means of a solenoid valve and controlled via PC. The cylinder should advance when a pushbutton is actuated and retract after a second pushbutton is actuated. 

· Task

1. Select a suitable valve from the four available and explain the reasons for your choice.

2. Design a pneumatic circuit diagram for the components you selected and test its function via simulation.

3. Complete the electrical circuit diagram with the suitable actuating elements and transfer the solution to FluidSIM®. Test its function via simulation.

4. For safety reasons the cylinder should advance slowly, but retract quickly. How can this be achieved? Test your solution via simulation.

5. Extend the circuit so that the vertically arranged cylinder of the handling station can be controlled and test its operability. What do you have to do so that the actual cylinder also advances slowly and retracts quickly?

6. How can you arrange it so that the cylinder automatically retracts upwards after reaching the advanced (lower) end position? Modify the circuit and test the result.

· Aids

· Theory book

· FluidSIM®
· Handling station
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7. Select a suitable valve from the four available and explain the reasons for your choice.
a
4/2-way double solenoid valve

b
4/2-way single solenoid valve
c
3/2-way normally closed solenoid valve
d
3/2-way normally closed valve, manually actuated

The manually-actuated valve is not suitable for the task because it cannot be controlled via PC. The 3/2-way solenoid valve does not have enough ports (1) for the double-acting cylinder.

The 4/2-way single solenoid valve is reset by a pneumatic spring as soon as the control current is switched off, i.e. the cylinder would retract immediately if the pushbutton were released.

Only the 4/2-way double solenoid valve is suitable. It stores the switching position until another reversing pulse is received.
8. Entwerfe einen pneumatischen Schaltplan aus den gewählten Komponenten und teste die Funktion in der Simulation.
Nutze dazu FluidSIM®. Die notwendigen Komponenten sind der doppeltwirkende Zylinder, das gewählte Ventil, zwei Drosselrückschlagventile und eine Druckluftquelle. Teste die Schaltung im Simulationsmodus, indem Du die Handhilfsbetätigung des Ventils mit der Maus anklickst.
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9. Complete the electrical circuit diagram with a suitable actuating component. The actuating components available are (see illustration):
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a) pushbutton (N/O contact), b) detenting pushbutton (N/O contact),
c) pushbutton (N/C contact), d) detenting pushbutton (N/C contact).


The pushbutton is suitable since the double solenoid valve only needs one current pulse to reverse.
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10. For safety reasons the cylinder should advance slowly, but retract quickly. How can this be achieved? Test your solution via simulation.

To facilitate this, the opening of the one-way flow control valve 2V3 must be reduced (double-click on the valve). This restricts the flow of air coming out of the front cylinder chamber and the cylinder advances more slowly. The one-way flow control valve 2V2 remains fully open.
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11. Extend the circuit so that the cylinder of the handling station can be controlled and test its operability.
Do this by extending the circuit diagram to include the multi-pin plug symbol and assign the designation for the solenoid coil to the slot where the solenoid coil is actually plugged in.
What do you have to do so that the actual cylinder also advances slowly and retracts quickly?

The actual one-way flow control valve must also be adjusted to get the actual cylinder to advance more slowly.
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12. How can you arrange it so that the cylinder automatically retracts upwards after reaching the advanced (lower) end position? Modify the circuit and test the result.

The magnetic proximity sensor 2S2 switches when the cylinder reaches the advanced (= lower) end position. This signal can be used instead of the UP pushbutton to reverse the valve 2V1.
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