
© 2026 Stress Engineering Services, Inc. – all rights reserved.

IFS Business Unit

NDT Testing – Acoustic Emission Testing

Date: 30 April 2026



© 2026 Stress Engineering Services, Inc. – all rights reserved.

NDT INTRODUCTION
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Acoustic Emission Testing
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ACOUSTIC EMISSION SENSORS
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Acoustic Emission Testing

•A = Amplitude
•B = Rise time
•C = Counts & Duration
•D = Energy
•E = Threshold
•F = Average Signal Level

•A

•B

•C

•E

•D

Pattern of AE Signals

F
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ACOUSTIC EMISSIONS TEST
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AE Applications

Production Tests In-service Inspection

During Production Quality Control

•Welding

•Heat treatment

•Firing of ceramics

Examples:

•Shop Hydro test of 
pressure vessels & 
pipes

•Proof testing of 
components

Prequalification 
tests

On-line 
Monitoring

•Bridges

•Machines

•Ropes

•pressure vessels & 
pipes

•Pressure vessels 
 & pipes
•Bridges
•Buildings
•River dams

Acoustic Emission Testing
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Acoustic Emission Testing
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•High strength
•High strain rate
•Low temperature
•Anisotropy & non-
homogeneity
•Thick sections
•Brittle Fracture
•Material defects 
/discontinuities
•Plastic deformation
•Coarse grain size

•Low strength
•Low strain rate
•High temperature
•Isotropy & homogeneity
•Thin sections
•Ductile fracture
•Material without significant 
defects /discontinuities
•Crack propagation
•Fine grain size

Factors that decrease AEFactors that Increase AE

Acoustic Emission (AE)
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Acoustic Emission Testing
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AE Sources

•Relative grain 
movement

•Degradation

•Piping

•Initiation of cracks

•Propagation of 
cracks

•Relative Movement 
of structural units

Metals:
•Dislocation motion

•Plastic deformation & 
yielding

•Phase transformations

•Twinning

•Inclusion fracture

•Micro crack initiation

•Sub-critical crack 
growth

•Fatigue cracking

Composites:
•Matrix crazing, 
cracking

•Fiber-Matrix 
delamination

•Fiber pull out

•Ply Delamination

•Fiber & bundle  
breakages

•Rubbing of 
fractured surfaces

•Liquid & Gas Leakage 
– But good source leak 
detection

•Crack 
closures/rubbing

•Loose particles & 
Parts

•Frictional rubbing   
Slag cracking 
cavitation

Macro Micro Pseudo
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Acoustic Emission Testing
Pattern of AE Signals
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Acoustic Emission Testing
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Corrosion

Metal fatigue Composite damage

Concrete micro-fracture

Wire breaks 

- Post tensioned concrete

- Suspension bridges

Sensor      Mechanical Pencil, Lead break

5m

Lead Break

AE SENSITIVITY 
AE DAMAGE MECHANISM VS. EMISSION ENERGY (LOG SCALE)
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Acoustic Emission Testing
Stress loading methods?
 Acoustic emission requires a material to be under stress or load in order to show flaw 

activity. These stresses include:

 Hydrostatic pressure, positive or negative (Product or water)
 Thermal, expansion or contraction (Heating up, or cooling down)
 Mechanical stresses (Presses, torsion, or loading)
 Real time stress (Vehicles, ocean, wind, or earth)
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Acoustic Emission Testing
Qualifying vs Quantifying?
 Acoustic emission is the best method for qualifying a damage mechanism as active. 
 AET is still considered a screening method and secondary inspection methods are required 

to finalize location and severity.
 Methods used to quantify indications found by AET include:

 Eddy current testing (Conventional and Array)
 Phased array ultrasonic testing (Hand scan or automated scanners)
 Magnetic particle inspection (Can only show location and surface breaking length, not depth)
 Dye penetrant inspection (Can only show location and surface breaking length, not depth)
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Phased Array Ultrasonics
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Eddy Current Array
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Thank You
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Storm Muir

Smuir@stress.com
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