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designed and standardised for improving the acquisition level of this competence on engineering 
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1 Competence and skills 
The conceptual design presented in this document is referred to the technical competence: 

C1. Automation Technology 

 

which related skills are (see Table I): 

Table I. Skills of Automation Technology 

S1.1. To know the main electric/pneumatic and hydraulics elements 

S1.2. To be able to design the functional behavior of the system 

S1.3. To be able to understand the technical documentation of a 
project/product 

S1.4. To program the functional behavior of the device 

S1.5. To debug the final planned behaviour of the system 

 

The different conceptual designs presented in this document have been analysed to ensure that can 

improve the acquisition level of the aforementioned competence. 
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2 Experimental proposals 
For this competence, MISCE project proposes the joint use of the devices in Table II, together with 

their corresponding teaching materials. 

Table II. Proposed devices for ‘automation technology’ competence 

 
 

Actuation of a single effect 
pneumatic cylinder 

Actuation of a double effect pneumatic cylinder 

 
Diagram of Movement-Phase  

 

In the following sections each device is detailed explained. 

2.1 Actuation of a single effect pneumatic cylinder 

This experimental platform has been widely analysed for teaching purposes (e.g. [1-3]). It consists 

on a single effect pneumatic cylinder, a 5/2 (five ways, two positions) pneumatic valve with pneumatic 

actuation a 3/2 (three ways/two positions) pneumatic valve with mechanical actuation to visually note 

the one way movement of the cylinder (see Figure 1). 
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Figure 1. Actuation of a Single effect (SE) pneumatic cylinder 

 

This proposal requires the realized test bed or the simulation with the software (in this case Autosim-

200 that allows the simulation of the behaviour of the movement 

The main advantage of this test bed is related to the possibility to be used widely in different 

academic activities. In addition, the behaviour of the cylinder is well-know and easy to be achieved 

and offers a very illustrative way to introduce in all the skills of automation technology.  

On the contrary, the main drawback is that some important aspect cannot be considered because 

this is a basic actuation system, and movement back of the cylinder is obtained by means of the 

spring return. 

2.2 Actuation of a double effect pneumatic cylinder 

The actuation of the double effect pneumatic cylinder is well-known on teaching activities related to 

automation technology (e.g. [4-6]). It consists of a double effect pneumatic cylinder, a 5/2 (five ways, 

two positions) electro-pneumatic valve with electric actuation and a two electric push button. The 

movement of the pneumatic cylinder can be controlled by means of two button or via a PLC. 

Additionally,  the control objective of this platform is to control the velocity of the pneumatic cylinder 

(see Figure 2). 

 

Figure 2. Double effect pneumatic cylinder 

This device shall also include the electronics part and the control equipment to command the 

behaviour of the cylinder by means of electronic board (e. g. Arduino, Raspberry, PLC etc.). 

This exercises complements the pneumatic/electropneumatic test bed adding a more functionality 

in a basic control approach.  
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2.3 Diagram of Movement-Phase 

In order to create a suitable “Movement-Phase” displacement, by using the previous reported 

experimental platform, will be possible to create all typo of required/desired movement/phase 

diagram. The control objective is to create all possible combination of movement of the cylinder by 

mean of the experimental/Numerical (digital Twin) Platform (see Figure 3). 

 

Figure 3. Generation of a suitable “Movement-Phase” displacement 

 

This experimental platform complements the aforementioned by adding a more complex capability.  

 

3 Competence and skills analyses 
Table III summarises the competence and skills analyses of the proposed experimental platform 

attending to the contribution of acquisition of the technical competence ‘automation technology’ and 

their corresponding skills in Table I. 

As conclusion, the 3 experimental activity and a digital twin numerical activity has been developed, 

starting with the basic movement of a single acting pneumatic cylinder up to arrive to a complex 

movement of a systems. 
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Table III. Contribution of each proposed platform to automation technology competence and its corresponding skills 

Platform S1.1 S1.2 S1.3 S1.4 S1.5 
Overall 

competence 
contribution 

Actuation of a 
single acting 
pneumatic cylinder 

     

 
4.2 

Know the main 
electric/pneumatic and 

hydraulics elements 

To be able to design 
the functional 

behaviour of the 
system. 

Ability to understand 
the technical 

documentation of a 
project/product. 

Ability to program the 
functional behaviour of 

the device 

Capability to debug the 
final planned behaviour 

of the system 

Actuation of a 
double acting 
pneumatic cylinder 

     

 
3.6 

Know the main 
electric/pneumatic and 
hydraulics elements. 

To be able to design 
the functional 

behaviour of the 
system. 

Ability to understand 
the technical 

documentation of a 
project/product. 

Ability to program the 
functional behaviour of 

the device 

Capability to debug the 
final planned behaviour 

of the system. 

Movement-Phase” 
displacement 

     

 
4.0 

Know the main 
electric/pneumatic and 

hydraulics elements 

To be able to design 
the functional 

behaviour of the 
system 

Ability to understand 
the technical 

documentation of a 
project/product. 

Ability to program the 
functional behaviour of 

the device 

Capability to debug the 
final planned behaviour 

of the system 
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