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Introduction, problem and goal

The quality of pneumatic cylinder.

The function of pneumatic cylinder

The relationship between AE and defect. PEEErE +

New parameters of AE

g S i
o B

Introduction Institute of Machine
and Industrial Design



ISpecification of pneumatic cylinders

Specification of pneumatic cylinders



Leak testing methods (LT)
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Leak testing methods (LT)

ATC micro- flow sensor to measure the leak, pressure test
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- IGLS: no flow - IGLS: no flow - IGLS: no flow - IGLS: no flow
- UUT: feaks - UUT: feaks

3 Stabilize - Leak: increases Pumner 4 Test - Steady flow thru leak 3 Stabilize - Leak: reduces Pyyr 4 Test - Steady flow thru leak
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Method of operation— vacuum test[2] Method of operation— pressure test[2]
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Leak testing methods (LT)

Leak testing methods (LT) [Pulserreceiver |

Ultrasonic testing
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e A study on correlation of AE signals from
different AE sensors in valve leakage rate[6]

Previous studies
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Relationship between AErms and leakage rates of 1 inch

ball valve at different pressures.

Previous studies
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Previous studies

e Acoustic emission leak detection of liquid filled buried pipeline[7]
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Previous studies

e Field Application Study for Leak Detection Using Acoustic Emission Technology|[8]
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Previous studies
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e Investigation of high frequency vibrations of pneumatic cylinders[9]
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Previous studies

e Nondestructive Detection of Valves
Using Acoustic Emission Technique[10]
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Analysis and evaluation of Previous studies

Coefficients S, D.

Ultrasonic.
Acoustic emission. : ! ‘

Internal leak modelling.

Potential
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Analysis and evaluation of references

The problems that we have faced in the work

(disadvantages)

 Signal in same undamaged cylinders.
e Sensor fastener

* Noise in the signal.

—
Hypotheses
* Changing of signal according to the
movement of piston.
* Relation between AE and the leak . ,, ‘ \

» Allowance of leakage value is 6 Pa/s.

Analysis and evaluation of references Institute of Machine
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Current state solution dissertation

| IPL Analyser P—{ Sensors of AE ‘ | Air supply ‘
Linear Pneumatic Pneumatic control
potentiometer piston system
Schema of the experimental stand
for testing of pneumatic cylinders

- ested cylinders

——1

e P 05ition sensors S T
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Position of AE sensors on the
pneumatic cylinder (PS).

Assembly of experimental equipment
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Averaged Spectra - TACR-Brno-valec7-6bar (automatic)
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Current state solution of dissertation
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Current state solution of dissertation

Averaged Spectra - TACR-Brno-valec1-6bar (automatic)
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Current state solution of dissertation
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Current state solution of dissertation
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Current state solution of dissertation

Cylinder No.2
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Current state solution of dissertation

Cylinder No.2
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Solution suggestion and future work
1. Loads on cylinder.

2. Cylinder Cycling .

3. Simulation of movement and treatment the signal

AE
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change direction of change direction of ., o, E
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e e e 1 -
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kinematic scheme of intact cylinder show us the progress and retreat
stroke and response of AErms to this movement.
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Conclusion

Current results show good reliability, repeatability and
conformity of AE.

Coefficient detection DAE is lower than D.

The most serious defects of cylinders are those that
have a large degree of severity S2.

The average energy of acoustic emission signal RMS is
one of the most important parameters.

Frequency spectrum analysis is inappropriate parameter
which used in pneumatic cylinder.

Conclusion Institute of Machine
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