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Specification of pneumatic cylinders

AE transducer and how an AE is converted into an electric representation[1]
Method AE parameters [2]

Types of defects in cylinder Assembly of experimental equipment

Rúnar Unnþórsson. Hit Detection and Determination in AE Bursts. 2013 Unnþórsson; 

licensee InTechBeattie A.G., Acoustic Emission: Principles and Instrumentation. 

Journal of Acoustic Emission, Vol. 2, 1983.



Acoustic Emission Applications 4/ 13

(1). Initiation of progress stroke, (2). When the piston leaves the throttling zone in progress stroke, (3). Initiation of

throttling (damping) in progress stroke, (4). End of throttling in progress stroke, (5). Initiation of retreat stroke, (6). When

the piston leaves the throttling zone in retreat stroke, (7). End of throttling in retreat stroke.

Undamaged cylinder No.2 after 101500 cycles without damping Undamaged cylinder No.2 after 101500 cycles with damping

Analysis and evaluation and Previous studies
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Result and Discussion 

No. 21, NP08, PP03 derived from the sensor A

No. 21, NP08, PP03 derived from the sensor B

Comparing between damaged and undamaged cylinders 

RMS = σ 𝑼 𝒊 𝟐 /𝑵

Comparing between damaged and undamaged cylinders 

NP08, PP03, NP07
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𝐸 = σ𝑈𝑟𝑒𝑡𝑟𝑒𝑎𝑡 𝐴 𝑖 2 ∗ dT − σ 𝑈𝑟𝑒𝑡𝑟𝑒𝑎𝑡 𝐵 𝑖 2 ∗ dT

Comparing between damaged and undamaged cylinders

Undamaged cylinder No.32 with damping

Damaged cylinder No.32 with damping

Result and Discussion 



Acoustic Emission Applications 7/ 13

Leaks above the piston during retreat stroke
Leaks below the piston during progress stroke

Loading



Acoustic Emission Applications 8/ 13

b) Loading above the rod of cylinder

Load 1 kg was applied above Cylinder Load 21 kg was applied above Cylinder

Comparing between RMS of AE during one cycle according to the applied load

Result and Discussion 
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Loading below the rod of cylinder

Load 1 kg was applied below Cylinder Load 21 kg was applied below Cylinder 

Comparing between RMS of AE during one cycle according to the applied load

Result and Discussion 
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Result and Discussion Relationship between RMS and loading during one cycle
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Future work The simulation of simple circuit of bus’s door
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Evaluation program using  MATLAB gui

Online evaluation program by  Dakel Company 

Activities

Assembly the cylinder in Policka company
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Certificate of methodology
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• The RMS parameter can be used as an important criterion for the evaluation of pneumatic

cylinders, particularly in combination with other monitoring parameters.

• The damping area should have the same time in all cylinders, but the defect in the damaged

cylinder causes a delay in the signal time which causes an extension in damping area. This delay

distinguishes between undamaged and damaged cylinders.

• The smaller the value of RMS, the better the quality of cylinder. When σ𝑅𝑀𝑆 < 0.0005 mV, the

cylinder is undamaged, otherwise it is damaged.

• When the ratio of the difference of maximum RMS is bigger than 2.5, the cylinder is damaged

otherwise the cylinder is undamaged.

• The quality of the cylinder is related to the value of energy. 

• When the energy is less than 3*10^8 (𝑽𝟐 ∗ 𝒔 ∗ 𝒐𝒉𝒎 ) the cylinder better quality.

• The relationship between RMS of AE and the loading could be  linear. The loading on the cylinder 

makes the defect clearer to detect. The relation between the RMS and displacement explained all 

the positions of the cylinder during the work.

Conclusion
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