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Handling station

Solution to exercise 8: Handling workpieces

· 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 complex control systems via sequencing programs.

· Problem description

Handling tasks are frequently encountered in production. Not all of these tasks require industrial robots; 
so-called 2-axis handling systems are used for simple motion sequences. Handling scenarios where a workpiece is moved from one location to another are frequently called pick and place tasks. Examples of these include

· retrieving a workpiece from a conveyor

· placing one workpiece in another (assembly)

· placing a workpiece in packaging

This exercise deals with a pick and place task using the handling station.

· Task

1. Create a schematic diagram, an allocation list and an electropneumatic circuit diagram for the handling station. The logic module is to serve as the controller.

2. The handling system is to move a workpiece from the rear tray to the front tray. Describe this sequence in detail. Use the prepared worksheet. Specify which input and output signals have to be received and transmitted. The program should start when a pushbutton is pressed.

3. Open the logic module in FluidSIM® by clicking on it with the mouse and create the program to accomplish the sequence described in Exercise 2. Test the program via simulation. 

4. Test the program using the handling station. Ensure that the wiring and the tubing correspond to the circuit diagram and allocation list. Adjust the holders so the gripper can securely grip the workpiece.

· Aids

· Theory book

· FluidSIM®
· Handling station
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5. Create a schematic diagram, an allocation list and an electropneumatic circuit diagram for the handling station. The logic module is to serve as the controller.

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.

Name:






Class:


Date:
	Slot
	Designation
	Explanation

	0
	1S1
	Magnetic proximity sensor at cylinder 1, rear

	1
	1M1
	Advance cylinder 1

	2
	1S2
	Magnetic proximity sensor at cylinder 1, front

	3
	1M2
	Retract cylinder 1

	4
	2S1
	Magnetic proximity sensor at cylinder 2, rear

	5
	2M1
	Advance cylinder 2

	6
	2S2
	Magnetic proximity sensor at cylinder 2, front

	7
	2M2
	Retract cylinder 2

	9
	3M1
	Close gripper


Allocation list
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Electropneumatic circuit diagram 
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6. The handling system is to move a workpiece from the rear tray to the front tray. Describe this sequence in detail. Use the prepared worksheet. Specify which input and output signals have to be received and transmitted. The program should start when a pushbutton is pressed.
	Step
	Action
	Output
	Condition

	1
	Advance cylinder 2
	2M1 = 1
	1S1 = 1
2S1 = 1
START = 1

	2
	Close gripper
	3M1 = 1
	2S2 = 1
1S1 = 1
Step 1

	3
	Retract cylinder 2
	2M2 = 1
	2S2 = 1
1S1 = 1
Step 2

	4
	Advance cylinder 1
	1M1 = 1
	1S1 = 1
2S1 = 1
Step 3

	5
	Advance cylinder 2
	2M1 = 1
	1S2 = 1
2S1 = 1
Step 4

	6
	Open gripper
	3M1 = 0
	1S2 = 1
2S2 = 1
Step 5

	7
	Retract cylinder 2
	2M2 = 1
	1S2 = 1
2S2 = 1
Step 6

	8
	Retract cylinder 1
	1M2 = 1
	1S2 = 1
2S1 = 1
Step 7
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7. Open the logic module in FluidSIM® by clicking on it with the mouse and create the program to accomplish the sequence described in Exercise 2. Test the program via simulation.
[image: image2.jpg]



Name:






Class:


Date:
8. 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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