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About the presenteré

¸ Graduated as Metallurgist 30 years ago, in Rio de Janeiro

¸ Worked in Failure Analysis, NDT and fitness - for -service for 

Petrobras (Largest Oil Co. in South America) serving 11 

refineries and oil field in Campos Basin till 1985. First AET 

paper in SA published in 1979

¸ Joined Det norske Veritas (DNV) as Surveyor and started AET 

as commercial service in Brazil

¸ Moved to DNV in Houston in 1988 Supervising field 

operations.

¸ Joined Stress Engineering Services 10 years ago.

¸ ASNT Level III in AET for the last 15 years

¸ ASNT Level II in UT, RT

¸ Member of ASNT, ASME and more than 45 published papers 

and books.

¸ Messed -up accent due to Italian blood, SA upbringing, 

Norwegian work, and in the Gulf Coast for the last 20 yearsé.



Setting the Tone

ÂThe purpose of this presentation is to:

¸ Explain how AET works 

¸ Explain how to best use it

¸ Separate truths, facts, myths and legends

¸ Answer questions 

ÂSources

¸ Published books by ASNT, TAPPI, Dr. 

Nordstrom and several Standards from ASTM, 

ASME, etc.

¸ Sanitized data from tests executed for 700 

customers all around the world 



Acoustic emission 

testing handbook

www.asnt.org

A good source of 
AET education is 
é.



Objectives

This presentation aims at discussing a diversity of applications 
where AET was used to help assess the reliability and 
structural integrity of pressure vessels and other components, 
on-line and off-line, new and used.

The majority of the work described herein was carried out 
utilizing Vallen Systeme AMSY5 Digital AE data acquisition 
systems. 



Main topics

What is AET?

Issues affecting AET 

How to benefit from AET.

Test requirements 

Test results.

Follow -up with conv. NDE

Planning the work

Accounting issues 

Examples of AET applications.



Why donôt we start with definitions ?

Reliabilityé.

Acoustic emission testingé.



What is Reliability ?

Reliability is defined as the probability of an 

item to perform a required function under 

specified conditions for a certain period of 

time.

(From University of Maryland web site.)



Acoustic Emission (AE) isé

ASTM E 610

éthe class of phenomena whereby transient elastic waves 
are generated by rapid release of energy from localized 
sources within a material, or the transient elastic waves 
so generated.

ASNT

éthe elastic energy that is spontaneously released by 
materials when they undergo deformation.



AET and reliability

During the process of establishing a componentôs reliability 
or fitness-for-service, AET should not be the soleNDE 
technique or evaluation method being used.

Whenever possible, try and complement AET with other 
techniques including, but not limited to strain gauging, 
advanced NDT, conventional NDT, FEA, fracture 
mechanics, field metallography, etc.



Fitness - for -service assessments includeé

FITNESS

FOR

SERVICE

Stress Analysis

ÅHand Calcôs

ÅFEA 

ÅABAQUS

ÅANSYS

ÅCAESAR

ÅCFD

Experience

ÅPlant  

ÅASME  

ÅAPI  579, 510, 570, 653 

ÅNBIC & B31

Defect Assessment

ÅFlaw evaluation

ÅFracture Mechanics

ÅLife Assessment

ÅFatigue Analysis

ÅCreep & Omega

Materials Engineering

ÅFailure Analysis

ÅMaterial Selection

ÅWelding & Repair

ÅReplication

ÅForensics

Field Monitoring

ÅAcoustic Emission

ÅStrain Gages

ÅResidual Stress

ÅTemperature

ÅPressure

ÅVibration  & Noise

ÅLab Testing



We plan to stay ñshallowòé

Sound wave generation and modes of propagation will not be discussed



Damage mechanismsé

API has compiled a list of approx. 35 distinct damage mechanisms, which 
can affect the reliability of pressure vessels, tanks, towers, heat-
exchangers, piping and other components.

Some of these mechanisms have in the past caused catastrophic failures, 
leading to the loss of human life, damage to the environment, and 
property loss.

The success of AET in finding these mechanisms is highly dependant 
on how the monitoring/testing is applied.



The role of AETé

Over the last several decades, AET has been widely used to help 

in the detection, and location of these damage mechanisms in a 

variety of conditions and environments.

AET has predominantly been applied as a ñscreeningòmethod, 

and as a contributing NDE technique during ñfitness-for-

continued-serviceò(FFS) evaluations, according to Standards 

such as API 579.



What is AET?

An NDE method

Relies on high frequency sound from flaws

Sound picked -up and located by PZT probes

Need smart stressing method

Tells you IF there is a significant flaw and 

where it is located

Tells you if a known flaw is growing



Issues affecting AET

Know the possible damage mechanisms

How to best stress the component

Background noise

Weather issues

Pneumatic x safety issues

Planning for AET during a S/D

Interpreting AET results

Follow -up NDE and feedback to SES 



How to benefit from AET ?

Global inspection method vs. localized

Saves $$$$ by not having to enter vessels

Saves $$$$ by concentrating inspection budget 
on specific items

Shortens S/D

Improves Safety by controlling risk of BF

Monitoring existing ñcracksò for growthé.

Detects leaks 



Test Requirements

Detailed scope of work !

What exactly do you want me to inspect?

Short term or long term?

Operations must buy into it !!!

Planning must buy into it !!!

Access to the component (scaffolding, JLG, Rope 
Access, etc.)

Power (120 V, 20 Amp per AET system)

Trailer parking

Remote data acquisition (satellite trailer)

Etc.



Test results

Basic results : A Drawing showing areas for 

follow -up

More advanced results : Characteristics of 

certain damage mechanisms (HTHA, thermal 

fatigue, HIOC/Sohic, etc.)

Advanced results : Correlating damage or 

cracking vs. operating conditions (ex: coke 

drums, Cl SCC)



Follow - up with conventional NDE

AET is as good as the NDE follow -up !

Must use the proper NDE technique for the 

damage mechanism being sought !!!!

Feed back to AE operator is important.

Understanding the role of AET and NDE in the 

overall Fitness - for -service assessment 

(pieces of the puzzle).



Planning the work

Owner/operator must get more involved in defining 

scope and monitoring the AET test.

Corrosion Group should be the channel

Planners help a lot in getting the work done properly

Operations must understand the purpose of each 

test

Finish the inspection with a meeting to discuss 

results.



How does AET work?

Principles

Description

Instrumentation

Advantages

Limitations

Standards



AE Principles



Traditional NDE rely on localized inspection and interpretation of returning 
energy/mass

TOFD

MUT Shear 
wave

Magnetic 
Test


