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Handling station

Solution to exercise 7: Creating control systems via sequencing programs

· Learning objective

Upon completing this exercise, you should

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

· be able to create simple control systems via sequencing programs

· Problem description

Many sequences in automation technology are characterised by one process step having to take place after another. Sensors check whether one step has been successfully completed before the next step starts. This is referred to as sequencing. There is a special programming technique available for user-friendly sequencing. 

A simple sequence is to be programmed that lifts a workpiece in the handling station from the holder using the vertically arranged cylinder. The workpiece should then be released again when a pushbutton is actuated.

· Task

1. Read up about the programming technique for sequencing in the theory section. Describe the basic idea in your own words.

2. Create a schematic diagram of the setup as well as an allocation list that shows which electrical components are plugged into which slots on the multi-pin plug distributor. Also create the pneumatic and electrical circuit diagrams in FluidSIM® (using the logic module, still without a program).

3. Describe in detail the sequence outlined in the problem description. Use the prepared form on the worksheet.

4. Open the logic module in FluidSIM® by clicking on it with the mouse and create the program to accomplish the sequence described in Exercise 3. Test the program via simulation. 

5. Test the program using the handling station. Ensure that the wiring and the tubing correspond to the circuit diagram and allocation list.

· Aids

· Theory book

· FluidSIM®
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6. Read up about the sequencing programming technique in the theory section. Describe the basic idea in your own words.
With sequencing, the execution of a step is a condition for the next step. The current step is stored by a latching element assuming the status 1. The next step only begins when the preceding step is complete (indicated by the output on the latching element). The next step then deletes the preceding step.
7. Create a schematic diagram of the setup as well as an allocation list that shows which electrical components are plugged into which slots on the multi-pin plug distributor. Also create the pneumatic and electrical circuit diagrams in FluidSIM® (using the logic module, still without a program).

Schematic diagram

Note

Your schematic diagram may vary slightly, however the arrangement of the components must be clear and the designations must match the allocation list.
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	Slot
	Designation
	Explanation

	4
	2S1
	Magnetic proximity sensor, upper

	6
	2S2
	Magnetic proximity sensor, lower

	5
	2M1
	Solenoid coil 1 at valve 2 (advance)

	7
	2M2
	Solenoid coil 2 at valve 2 (retract)
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Pneumatic and electrical circuit diagrams
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8. Describe in detail the sequence outlined in the problem description. Use the prepared form on the worksheet.

	Step
	Action
	Output
	Condition

	0
	Cylinder at top, pushbutton not pressed
	2M1 = 0
2M2 = 0
	

	1
	Cylinder advances
	2M1 = 1

	2S1 = 1, pushbutton pressed

	2
	Cylinder reaches lower end position
	2M1 = 0
2M2 = 1
	2S2 = 1, step 1

	3
	Cylinder reaches upper end position
	2M1 = 1
2M2 = 0
	2S1 = 1, step 2


9. Open the logic module in FluidSIM® by clicking on it with the mouse and create the program to accomplish the sequence described in Exercise 3. Test the program via simulation.
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The program consists of three steps:

Step 1: Set Q3 (= 2M1), reset step 3

Step 2: Set Q4 (= 2M2), reset step 2

Step 3: Reset step 2

The hi-element only serves to suppress error messages.
Name:






Class:


Date:
10. Test the program using the handling station. Ensure that the wiring and the tubing correspond to the circuit diagram and allocation list.
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