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Engineering Applications and study skills 

Design And Simulation of Pneumatic Design. 
Yacob alkarim -25882786 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Task 1 
In a production setting, a double acting cylinder with stroke length of 250mm has to 

raise a load of up an inclined surface of 30 degrees.  Tests at the production centre 

have measured that the coefficient of static friction is 0.19 and the coefficient of sliding 

friction is 0.13.  The operating pressure of the production compressed air supply is a 

maximum of 0.7 Mpa. An operator uses a normally closed 3/2 push button switch to 

raise the load which they hold until the load is dispatched. The button is then released 

allowing the cylinder to retract. 

Calculating the force required to move the load.  
1) Static friction  

𝐹𝑠𝑡𝑎𝑡𝑖𝑐 = 𝜇𝑠𝑡𝑎𝑡𝑖𝑐 ×𝑚 × 𝑔 × cos(30) ⟶ 𝐹 = 0.19 × 100 × 9.81 × cos(30) = 161.42𝑁 

2) Sliding friction 

𝐹𝑠𝑙𝑖𝑑𝑖𝑛𝑔 = 𝜇𝑠𝑙𝑖𝑑𝑖𝑛𝑔 ×𝑚 × 𝑔 × 𝑐𝑠𝑜(30) ⟶ 𝐹𝑠𝑙𝑖𝑑𝑖𝑛𝑔 = 0.13 × 100 × 9.81 × cos(30)

= 110.44𝑁 

3) Figure out the Weight of the load  

𝐹 = 𝑚 × 𝑔 ⟶ 𝐹 = 100 × 9.81 = 981𝑁  

4) Figure out the Force to overcome Gravity.  

𝐹𝑔 = 𝐹 × sin(30) ⟶ 𝐹𝑔 = 981 × 0.5 = 490.5𝑁 

5) Figure out the fiction force 

𝐹𝑓 = 𝐹 × cos(30) ⟶ 𝐹𝑓 = 981 × cos(30) = 849.3𝑁 

6) Figure out the Total Required Force.  

𝐹𝑅 = 𝐹𝑔 + 𝐹𝑠𝑡𝑎𝑡𝑖𝑐 ⟶ 𝐹𝑅 = 490.5 + 161.42 = 651.92𝑁 

  



 

Suitable Cylinder Requirements  

 

• Wide range of variants for customized applications 

• Good running performance and long service life 

• Self-adjusting pneumatic end-position cushioning saves time during 

commissioning and adapts optimally to load and speed changes 

• Piston rod with female or male thread 

 

Design the circuit and using Fluid Sim. 

 



Components in the circuit. 

• Double-Acting is a pneumatic or hydraulic device that exerts force in both 

directions. 

• 5/2 valve directs airflow into one port of the cylinder and exhausts from the other. 
 
  



Task 2 

Circuit design  

 

How the system works  
Extension (extraction) and retraction (return) are the two main stages of operation for the 
regulated double-piston system. Compressed air passes through a throttle valve during 
the extension phase, limiting airflow to guarantee the primary piston moves slowly and 
deliberately. A secondary piston could help stabilize or direct the motion in the interim. A 
quick exhaust valve (QEV) quickly releases air from the piston's return side when the 
system transitions to the retraction phase, enabling a quick and effective reset. In 
automated applications like presses or material handling systems, the combination of 
quick exhaust for retraction and throttle control for extension guarantees a smooth, 
accurate forward stroke followed by a quick return, maximizing both speed and control. 

 



 

 

 

 



Because it offers a visual depiction of the system's performance and makes evident the 
relationship between speed, location, and time during both the extension and retraction 
phases, the time graph that shows the piston's movement is crucial. The graph assists 
engineers in analyzing cycle efficiency, detecting delays, and optimizing throttle and 
exhaust valve settings by charting the displacement of the piston with time. 


